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Nhan dong va phan tich trinh tw gen ma hoa di nguyén Der f 1
tr mat bui nha Dermatophagoides farinae trong Escherichia coli

Tran Thi Quynh Trang', Vii Mai Phwong', Nguyén Thi Linh Chi', Nguyén Thi Phuong Lién', Nguyén Quang Huy?,
Nguyén Thi Anh Dao', Nguyén Duy Ha’, Nguyén Quynh Uyén', Hoang Vin Vinh!"
"Wign Vi sinh vt va Céng nghé Sinh hoc, Pai hoc Quéc gia Ha Ngi, 144 Xudn Thity, phueong Cau Gidy, Ha Ni, Viét Nam
Truong Pai hoc Khoa hoc Tir nhién, Pai hoc Quéc gia Ha Néi, 334 Nguyén Trdi, phuwong Thanh Xuan, Ha Néi, Viét Nam
3Vién Y hoc Dir phong Qudn dgi, 21 Trung Liét, phiong Pong Pa, Ha Ngi, Viét Nam

Ngay nhan bai 22/11/2024; ngay chuyén phén bién 25/11/2024; ngay nhan phan bién 20/12/2024; ngay chip nhan ding 25/12/2024
Tom tit:

Khang nguyén Der f 1 ciia Dermatophagoides farinae (D. farinae) 1a mt trong nhirng tac nhan chinh giy di wng mat
bui nha. Muc tiéu ctiia nghién ctru 1a tach dong gen ma hoa khang nguyén Der f 1 tir D. farinae dwgc thu thap tai
Viét Nam lam co sé cho viéc phat trién protein Der f 1 tai t6 hop. San pham khuéch dai toan b trinh tw ma héa cho
Der f1 (thuc hién bang phan ung PCR 3 blro'c, stt dung cDNA tong hop tir RNA cua D. farinae) dwgc nhin dong trong
vector pGEM-T va bién nap vao vi khuan Escherichia coli DH5a. Plasmid tai t§ hgp duge sang loc bang PCR khuin
lac va gidi trinh tu theo phwong phap Sanger. Trinh tw gen Der f 1 va amino acid suy dién twong vng c6 do twong
ddng 99% so véi cac trinh ty nucleotide va amino acid tham chiéu trén GenBank (mi s6 1in lwot 12 AB034946.1 va
ABL84751.1). Trinh tw gen Der f 1 tir D. farinae thu thip tai Viét Nam da dwoc ding ky trén GenBank véi ma s6
PP417680.1. Két qué nghién ciru cung cp dir liéu nén ting quan trong cho cic nghién ciru vé protein Der f 1 tai t6 hop,
phuc vu cho chin do4n va diéu tri di irmg mat bui nha bing liéu phap mién dich diic hiéu tai Viét Nam.

Tir khod: Dermatophagoides farinae, di nguyén Der f 1, nhin dong, PCR.
Chi 56 phdn logi: 1.6, 2.6, 3.5

Cloning and analysis of the antigen-coding gene Der f 1 from house dust mite

Dermatophagoides farinae in Escherichia coli

Thi Quynh Trang Tran', Mai Phuong Vu!, Thi Linh Chi Nguyen', Thi Phuong Lien Nguyen', Quang Huy Nguyen?,
Thi Anh Dao Nguyen', Duy Ha Nguyen?, Quynh Uyen Nguyen', Van Vinh Hoang""
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Abstract:

Der f 1, an allergen from Dermatophagoides farinae (D. farinae), is one of the major causes of house dust mite
(HDM) allergy. The aim of this study was to clone the gene encoding the Der f 1 allergen from D. farinae collected
in Vietnam, providing a basis for the development of recombinant Der f 1 protein. The amplified product containing
the full-length coding sequence of Der f 1 (obtained through a three-step PCR using cDNA synthesised from the RNA
of D. farinae) was cloned into the pGEM-T vector and transformed into Escherichia coli DH5a. The recombinant
plasmids were screened by colony PCR and sequenced using the Sanger method. The sequence of Der f 1 and its
deduced amino acid had 99% similarities to the reference nucleotide and amino acid sequences in GenBank, with the
accession number of AB034946.1 and ABL84751.1, respectively. The Der f 1 gene sequence from D. farinae collected
in Vietnam has been deposited in GenBank under the accession number PP417680.1. The results of the study provide
essential foundational data for further research on recombinant Der f 1 protein, supporting the diagnosis and
treatment of house dust mite allergy through specific immunotherapy in Vietnam.

Keywords: cloning, Der f 1 allergen, Dermatophagoides farinae, PCR.
Classification numbers: 1.6, 2.6, 3.5
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1. Ddt van de

Mat byi nha (MBN) dugc xem 1a mdt trong nhitng ngudn
di nguyén chinh trong nha, gay ra hon 50% tong s bénh nhan
bi di ung. D. farinae, mot trong ba loai MBN chinh gay di ung,
thuong gap ¢ cac nudc co khi hau kho lanh [1]. Tuy nhién,
theo mgt nghién ciru mdi cua D. Kim va cs (2024) [2], ty 1€
phat hién D. farinae trong bui dém giuong tai Viét Nam 1én
dén 97%. Mot s6 nghién ctru khac cho théy, tai mién Nam Viét
Nam, ty 1 bénh nhan bi di tng duong ho hip co test liy da
(Skin Prick Test - SPT) dwong tinh va bi di ung véi D. farinae
1a cao nhét (1an luot 1a 59,8 va 54,3%) [3, 4]. Trong s6 37 di
nguyén da dugc xac dinh cta D. farinae, cac nhom di nguyén
1, 2 va 23 dugc xéc dinh la di nguyén chinh do c6 kha nang lién
két cao v6i IgE va hoat tinh khang nguyén manh [5]. Di nguyén
Der f 1 dugc xac dinh la di nguyén chinh (thugc nhoém 1) va co
hoat tinh cysteine protease. Trinh ty nucleotide tai ving bién
d6i ctia gen ma hoa cho Der f 1 ¢6 su da dang giita cac chung
D. farinae thu thap tir cic khu vie khac nhau trén thé gidi [6].

Céc bénh di tmg do MBN noi chung va D. farinae néi riéng
c6 thé gay ra cac van dé ho hap nghiém trong nhu viém mii
di img va hen suy&n, 1am giam chat luong cudc sdng ciia bénh
nhéan. Gan day, viéc tmg dung cac protein tai to hop trong liéu
phap mién dich dic hiéu chan doan va diéu tri di ung da cho
théy nhitng uu diém vuot troi (sé lugng, 4 tinh khiét, hoat tinh
khang nguyén, do 6n dinh giita cic mé san xudt va giam nguy
co gay phan tmg phu) so v6i dich chiét thé [7]. Cac hé té bao
cha biéu hién nhu E. coli, nAm men, hé t& bao baculovirus-
insect (baculovirus-insect cell system), hé té bao dong vat co
v va té bao thyuc vat da duge phat trién va st dung véi muc
dich biéu hién cac protein tai t6 hop nay [8, 9]. Hé biéu hién
E. coli 13 h¢ biéu hién phd bién nhét v6i nhiéu vu diém nhu sy
phat trién nhanh cta té bao chu, thoi gian sinh truéng ngan, dé
thao tac, hidu suat san xudt protein tai to hop cao va gia thanh
thap [10].

Tai Viét Nam, mac du ty 1€ bénh nhan di tng MBN noi
chung va di tng véi D. farinae ndi riéng la khé cao, nhung cac
nghién ctru vé vn dé nay van chu yéu tap trung vao diéu tra,
khao st ty 1é man cam voi timg loai dwa trén két qua test lay
da va xét nghiém IgE déc hiéu [3, 4]. Ngoai ra, ngudn nguyén
liéu di nguyén st dung trong cac xét nghiém di Gmg van phu
thuc hoan toan vao ngudn di nguyén nhap khau tir nuéc ngoai,
dan dén mot sé nhuoc diém vé chi phi, thoi gian, thu tuc, chét
lugng va tinh déc trung cta di nguyén. Do vay, nghién clru ndy
duoc thye hién véi myc dich tach dong gen ma hoa cho khang
nguyén Der f 1 cua D. farinae thu thap tai Viét Nam dé lam nén
tang cho viéc biéu hién protein tai to hop Der f 1, hudng toi
viéc phat trién cac bo kit chan doan va liéu phap mién dich dic
hiéu, pht hop véi nhu cau trong nudc ciing nhu giam sy phu
thudc vao ngudn nguyén lidu nhap khau.
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2. Nguyén liéu va phuong phap nghién ciiu
2.1. Nguyén li¢u

Mau MBN D. farinae dugc thu nhan, dinh danh bang phuong
phép hinh thai hoc va sinh hoc phan t, luu gilt tai -80°C [11].
Chung vi khuan E. coli DH5a dugc cung cap boi hang Fermentas
(Thermo Fisher Scientific, My).

Vector tach dong pGEM-T do Promega cung cp va cac cip
moi dugce tong hop boi hiang IDT (M¥). Cac hoa chat va b kit
dat tiéu chuén trong linh vuc sinh hoc phan tir da dugc su dung
trong nghién cuu.

Cac hoa chat st dung trong nghién ctru nhu Master Mix
(Promega), Agarose (Promega), RedSafe (Intron)... déu c6 do
tinh khiét cao, dat tiéu chuan sir dung trong nghién ciru sinh
hoc phan t.

2.2. Phwong phdp nghién ciru
Téch chiét RNA va tong hop cDNA [12]:

Qua trinh tach chiét RNA tong sO tir mau D. farinae sir
dung bo kit SV Total RNA Isolation System (Promega) dugc
b6 sung thém bude xir Iy RNA véi RQ1 RNase free DNase
nhdm dam bao xu Iy hoan toan DNA va thuc hién theo
huéng dan cua nha san xudt. Nong do va do tinh khiét (ty 18
0D, ./OD,. ) cia RNA tong s dwoc xac dinh bang may

Nanodrop (Thermofisher). Nong d6 RNA trong mau dugc xac
dinh theo cong thuc sau:

Nong d6 RNA (ug/ml) = 40 x 0D, .. xn
trong do: OD,, 1a d§ hép thu ctia dung dich RNA ¢ 260 nm;
40 1a ndng d6 RNA g voi oD, . =l;nlah¢ s0 pha lodng.

San pham cDNA thu nhan sau khi str dung RNA tong s6 lam
khudn cho qué trinh phién ma ngugc (bang bd kit SuperScript
III Reverse Transcriptase, Invitrogen) dugc bao quan ¢ -20°C
dé str dung cho céc nghién ctru sau.

Thiét ké cdc cdp moi:

Hai cp moi duoc thiét ké stir dung phin mém Primer-BLAST
dua trén vung bao thu cua 32 trinh ty gen ma hoa cho Der f 1 cia
cac ching D. farinae duge cong bd trén co sé dir lidu GenBank

la AB034946.1, DQI185509.1, EF139428.1, EF139429.1,
EF139430.1,  X65196.1,  HQO009399.1,  EU095368.1,
AY283290.1,  JN222804.1, KJ542085.1, KJ542084.1,
KJ542083.1,  KJ542082.1, KJ542081.1,  KJ542080.1,
KJ542079.1,  KJ542078.1,  KJ542077.1,  KJ542076.1,
KJ542075.1,  KJ542074.1,  KJ542073.1,  KJ542072.1,
KJ542071.1,  KJ542070.1,  KJ542069.1,  KJ542068.1,

KJ542067.1, KJ542066.1, KJ542065.1 va KJ542064.1.
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Phan iing PCR va dién di kiém tra san pham PCR [13]:

Phan ung PCR dugc thyc hién véi cac cdp moi F1/R2, F3/
R3 va M13 F/MI3 R, c6 thanh phan la H,0: 6,2 ul, GoTaq G2
Hot Start Green Mastermix, 2X: 10,0 ul, mo6i F 10 pM: 0,4 pl,
mdi R 10 pM: 0,4 ul, DNA khuén: 3,0 pl va chuong trinh la:
95°C - 2 phut, (95°C - 30 gidy, 59°C - 30 giay, 72°C - 60 glay) X
45 chu ky, 72°C - 5 phut. PCR khuén lac ciing dugc tién hanh
twong ty nhu trén voi DNA khuén 1a dich ly giai cac khuén lac
don moc trén moi truong LB c6 ampicillin véi cap mdi F1/R2
va cap mdi M13 F/M13 R & nhiét do gan mdi 60°C. Phan ting
PCR gbi mo rong (Overlap Extension PCR) dé tao khu6n cho
phan ing khuéch dai toan bo gen ma hoa Der f 1, dugc thuc hién
bang cach tron cc san phim PCR cia cap mdi F1/R1; F2/R2 va
str dung chu trinh nhi¢t nhu sau: 95°C - 2 phat, (95°C - 30 gidy,
59°C - 60 giay, 72°C - 60 gidy) x 40 chu ky, 72°C - 5 phut. Cac
san phém PCR dugc dién di trén gel agarose 1%, trong dém TBE
1X va chup anh bang hé thong soi gel ImageQuant™ LAS 500
(GE Healthcare, My).

Téch dong san pham PCR trong vector pGEM-T [14]:

San phdm PCR dugc tach dong trong vector pGEM-T theo
huéng dan cua bg kit pPGEM-T Vector Systems (Promega). Cac
khuan lac don trén dia LB c6 ampicillin (50 pg/ml) dugc sang
loc bang PCR khuin lac (PCR colony) vé6i cip mdi FI/R2 va
M13 F/M13 R. Plasmid tir dich nudi cdy cac khuan lac (trong
mdi truong LB 16ng ¢6 bd sung 50 pg/ml ampicillin) cho két qua
PCR duong tinh véi ca 2 cip mdi trén, dugce tach bang kit ZR
Plasmid Miniprep (Zymo Research), roi duoc giai trinh tu theo
phuong phap Sanger (Cong ty DNA sequencing, Viét Nam).

So sanh trinh ty nucleotide va trinh tw amino acid:

Trinh ty amino acid suy dién tir trinh tw nucleotide dugc xac
dinh bing cong cu Translate Tool trén ExPASy. Céc trinh ti amino
acid va trinh ty nucleotide duoc tai 1én GenBank, thure hién cac budc
so sanh véi cac trinh t da duge cong bd trong g,

3. Kétqua

3.1. Thiét ké méi cho phdn iing PCR khuéch dai gen ma héa
Derf1

Dua trén cac ving bao thu cta 32 trinh tu ¢cDNA ma héa
cho khang nguyén Der f 1 clia D. farinae, trinh ty 2 cip moi sir
dung trong phan tmg khuéch dai gen Der f 1 duoc chung toi thiét
ké 1a F1: 5° TTCATCAAAAATGAAATTCGTTTTGGCC 3’
(c6 chitu dai la 28  nucleotide), R2: 5
TGAATGATTGTTCGTCCATCATAATG 3’ (co chiéu dai 1a
26 nucleotide), F3: 5> CCATACGTTGCACGAGAACAAC 3’
(c6 chitu dai 1a 22 nucleotide), va R3: 5
CAAATGTTCACATGATTACAACATATGG 3’ (c6 chidu dai
la 28 nucleotide). Kich thudc san phém PCR cua 2 cép mdi F1/R2
va F3/R3 theo tinh toan Iy thuyét lan luot 1a 786 va 394 bp, véi 197
bp gdi nhau.

%H%—IE 67(11) 11.2025

3.2 Lép rdp cDNA hoan chinh md hoa Der f'1

RNA tong s6 sau tach chiét dap img yéu cau vé nong do
(2806,90 ng/l) va d¢ sach (ty 1¢ OD260 /OD280 =1,83), duoc
str dung dé tao cDNA, va cDNA nay duoc st dung 1am khuén dé
khuéch dai toan b trinh tu ma hoa cho Der f 1 qua phan tmg PCR

3 budc lién tiép (hinh 1).

F1

it

2
PCR 1 R
R2
CCATACGTTG...... CAATCATTCA

m

CCATACGTTG.....!
—
F3
PCR 3
F1 -

G

Hinh 1. So d6 thiét ké cac méi va phan (rng PCR 3 bworc lién tiép nhim khuéch
dai toan bo gen ma héa cho Der f 1. PCR 1, PCR 2: st dung lan lvot cap moi
F1/R2, F3/R3 va cDNA clia D. farinae lam khuon; PCR 3: st dung cap mdi F1/R3
va khuon 1a san pham thu dwoc khi thuc hién phan ting néi kéo dai san phdm PCR
1 va PCR 2; vling mau vang: trinh tw viing nucleotide bao thd cda 32 trinh tw ma
hda cho Der f 1.

Két qua cac phan tmg PCR 1 va PCR 2 (Ian luot str dung cip
mdi F1/R2, F3/R3) cho thiy tinh dic hiéu (1 bang duy nhét) véi
kich thuéc phi hop theo tinh toan 1y thuyét ciia 2 doan cDNA ving
5’va 3’ ctia gen Der f 1 (hinh 2A). San pham PCR 3 ciing thu dugc
1 bang dam véi kich thudc khoang 1000 bp, phu hop véi tinh toan
theo 1y thuyét cia cDNA hoan chinh mé hoa cho Der f 1 (hinh 2B).

(A) (B)

M
CI SR

— 1000bp
— 900bp

800bp
— 700bp
— 600bp

— 500bp
— 400bp

1000bp
~—800bp

600bp
500bp

400bp
—300bp

— 250bp

Hinh 2. San phdm PCR st dung cap méi F1/R2, F3/R3 (hinh 2A) va F1/R3
(hinh 2B). 1, 2: san phdm PCR 1 va PCR 2 Ian lwot s& dung c&p mdi F1/R2, F3/R3
va cDNA clia D. farinae Iam khuén; 3: san pham PCR 3 st dung cap mdi F1/R3 va
khun Ia san pham thu dugc khi thuc hién phan (rng néi kéo dai ctia PCR 1 va PCR 2;
(-): d8i chirng am st dung nuéic lam khudn cho phan (ing PCR; M: thang chudn DNA.

3.3. Tach dong cDNA md hoéa cho Der f 1 trong vector
PGEM -T

Sau khi dugc thoi gel bang kit Wizard SV Gel and Clean up
system (Promega) san pham PCR khuéch dai cDNA hoan chinh
ma hoa cho Der f 1 (kich thudc khoang 1000 bp), dugc dua vao
vector pGEM - T theo huéng din cta nha san xuat va bién nap
vao té bao kha bién cua E. coli DH50. Cac khuan lac don trén
dia LB c6 ampicillin dugc tién hanh sang loc bang PCR khuan
lac v6i cap mdi F1/R3 va M13 F/M13 R (hinh 3).



A) (B)

() KLI KL? KL3 KL{4 KL5 KL6 M () KLl KL2 KL3 KL4 KI5 KL6 M
4.6kb 1kb

— 4600bp

— 2600bp

— 2100bp — 1o gﬂbp

— 1500bp — 5000bp
— 3000b

— 1000bp "
— 2000bp
— 1500bp

—— S00bp — 1000bp

Hinh 3. San phadm PCR khudn lac véi cip mdi F1/R3 (hinh 3A) va cip moi
M13 F/M13 R (hinh 3B) ciia cac khudn lac sang loc. KL1, KL2, KL3, KL4, KL5,
KL6: san pham PCR st dung khudn I DNA tdng sb clia cac khudn lac don twong
{ng trén moi trwding LB cd ampicillin; (-): @i chiing am str dung nwéc lam khudn
cho phan ting PCR; M: thang chuan DNA.

Dermatophagoides farinae mRNA for Der f 1 allergen preproenzyme, complete cds
Sequence ID: AB034946.1 Length: 1081 Number of Matches: 1

Range 1: 34 to 1009 GenBank Graphics

1786 bits(967) 0.0 973/976(99%) 0/976{0%) Plus/Plus

Query 1 TTCATCAARAATGAAATTCGTTTTGGLCATTGLCTCTTTGTTGGTATTGAGCACTGTTTA 62
FEELELERELEERIELE Rt

Sbjet 34 TTCATCAMARATGAAATTCGTTTTGGCCATTGCCTCTTTGTTGGTATTGAGCACTGTTTA 42

Query 61 TGCTCGTCCAGC TTCAATCAARACTTTTGAAGAATTCARALAAGCCTTCAACARRAACTA 120

PELCLLELERRLREE R R ERnpnanill
AATCAAAACTTTTGAAGAATTCARAAAAGCCTT

sbjet 94 TG

Query 121  TGCCACCGTTGAAGAGGAAGAAGTTGCCCGTAAARACTTTTTGGAATCATTGARATATGT 180
DULERLRERRRELRR R T Rtaintnl

Sb 154 TGCCACCGTTGAAGAGGAAGAAGT TGCCCGTAAARACTTTTTGGAATCATTGAMTATGT 213

Query 181 CCATCAACCATTTGTCCGATTTGTCATTGGATGAATTCAAMAL 248

FLLRLLRRREERDLLRIniinnt
CAACCATTTGTCCGATTTGTCATTGGATGAATTCAARAL 273

CCGTTATTTGATGAGTGCTGAAGCTTTTGAACAACTCAAARCTCAATTCGATTTGRATEL 320
EEEREERERERELTREL
CCGTTATTTGATGAGTGCTGAAGCTTTTGAACAACTCAR T(,.TTEL,TT':M:E 3

TTGGATTTACGATC 3é@
LERLELLERT]
AATTGGATTTACGATC 383

ATTCGGTTAACGTTCC
LLEELLTEELL
ATTCGGTTAACGTTCCA

TGCGAACTGTCACTCCAATCCGTATGCAGEGAGGCTGTGGTTCATGTTGGGLTTTCTC 426
POLLLRLLERETLEN QERLRELLRRLInntnd

ACTGCGAACT c1c:c1“.-..-.1' GTATGC4ACAGGLTCTGGTTCATGTTGEGLTTTCTC 453

ACGTCTTTGGATCTTTC 480
T

Sbj a54 TGAATCAGCTTATTTGGLC CACGTCTTTGGATCTTTC 513

Query 481 TGAACAGGAACTCGTCGATTGCGCATCTCAACACGGATGTCACGGCGATACAATACCAAG 548
DOLERLRLERREERRERERERR e eninuntl ||

Sbjc 14 TGAACAGGAACTCOTCGATTGCGCATCTCAACACGGATGTCACGGCGATACAATACCAAG 573

TGAA
|

TCGAATACATCCAACABARTGGTGTC
HELELLTLELLT

AGGCATC ......1'.1\...""3.« ABARTGGTGTC r;‘r TGAAGA

AGCTATCCATACGTTGC
11

AAGCTATCCATACGTTGE

ACGAGAACAACAATGCCGACGACCARATTCGL A-L—TY-«.GfT-'.'CT’LLLfTJ'C CA &6e
CEOCTEECETELERETENE T |

ACGAGAACAACAATGCCGACGACCAAATTCGCAACATTACGGTATCTCARAL T-.C'r CA 693

Query 661

1] IZ H\ II\ 1] I\ | Il
TGCCGTCATTATTGGCAT TAAAGATTTGAGAGC TTTTCAACATTATGATGGAC
Query 781 CATTQGRCATGACAA

| |
Sbjct 814  CATTQARCATGACAATGGTTATCAACCARAC TATCATGECGTCAACATTGTCGE

AAGTACACAAGGCGTCGATTATTGGATCG AACAGTTGGGATACTACCTGGGGTGA 508
| | LELTLLEET TR
AAGTACACAAGGCGTCGATTATTGGATCG CAGTTGGGATACTACCTGGGGTGA 533

| |
TAGCGGATACGGATATTTCCAAGCCGGARACAACCTC .\‘(...T’.‘. CCA..C..AT..'C"A A 993
TGTTGTAATCATGTGA 976

|

TGTTGTAATCATGTGA 1089

Hinh 4. So sanh trinh tw nucleotide cua gen Der f 1 dwoc tach dong va trinh
tw Der f 1 (ma s6 AB034946.1) da dwoc cong bo trén GenBank.
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Két qua PCR cho thy, khuan lac s6 1 (KL1), s6 4 (KL4), s
5 (KL5) va s6 6 (KL6) cho két qua phan tmg PCR duwong tinh vé6i
dong thoi 2 cap modi F1/R3 (hinh 3A) va M13 F/M13 R (hinh 3B).
Khuén lac sb 5 duge chung t6i Iya chon dé nudi céy, tach plasmid
bang ZR Plasmid Miniprep kit (Zymo Research) theo hudng
dan ctia nha san xuét dé kiém tra trinh tr gen ma héa cho Der f 1
theo phuong phap Sanger.

3.4. So sanh trinh tw cDNA md hoa cho Der f 1 dugc tach
dong trong vector pGEM - T va trinh tw amino acid suy dién ciia
chiing

Két qua so sanh trinh tir cDNA mé hoa cho Der f 1 trong nghién
ctru ciia chung t6i v6i trinh ty tham chiéu mi hoa cho Der f 1
(mi s6 AB034946.1) trén GenBank cho thdy, c khac biét & 3 vi
tri (danh dau do) va c6 99% tuong dong (hinh 4). Trinh ty amino
acid suy dién cua Der f 1 tich dong ctia chiing ti chi ¢ 1 vi tri sai
khac (danh ddu do) va ciing c6 99% tuong dong vai trinh ti amino
acid tham chiéu ctia Der f 1 (mé s6 ABL84751.1) dd ding ky trén
GenBank (hinh 5).

Der f 1 allergen [Dermatophagoides farinae]
Sequence ID: ABL84751.1 Length: 321 Number of Matches: 1

Range 1: 1 to 321 GenPept Graphics

Score Expect Method Identities Positives Gaps
674 bits(1740) 0.0  Compositional matrix adjust. 320/321(99%) 321/321(100%) 0/321(0%)

Query 1 MKFVLATIASLLVLSTVYARPASIKTFEEFKKAFNKNYATVEEEEVARKNFLESLKYVEAN 60
MKFVLATASLLVLSTVYARPASIKTFEEFKKAFNKNYATVEEEEVARKNFLESLKYVEAN
Sbject 1 MKFVLATASLLVLSTVYARPASIKTFEEFKKAFNKNYATVEEEEVARKNFLESLKYVEAN 60
Query 61  KGAINHLSDLSLDEFKNRYLMSAEAFEQLKTQFDLNAETSACRINSYNVPSELDLRSLRT 120
KGAINHLSDLSLDEFKNRYLMSAEAFEQLKTQFDLNAETSACRINSVNVPSELDLRSLRT
Sbjct 61  KGAINHLSDLSLDEFKNRYLMSAEAFEQLKTQFDLNAETSACRINSVNVPSELDLRSLRT 120

Query 121 VTPIRMQGGCGSCWAFSGVAATESAYLAYRNTSLDLSEQELVDCASQHGCHGDTIPRGIE 180
VTPIRMQGGCGSCHWAFSGVAATESAYLAYRNTSLDLSEQELVDCASQHGCHGDTIPRGIE
Sbjct 121 VTPIRMQGGCGSCWAFSGVAATESAYLAYRNTSLDLSEQELVDCASQHGCHGDTIPRGIE 180

YIQQNGWEERSYPYVAREQQCRRPNSQHYGISNYC(+YPPDVKQIREALTQTHTAIAVI

Query 181 YIQQNGWVEERSYPYVAREQQCRRPNSQHYGISNYC(W/PPDVKQIREALTQTHTATAVI 240
PPOVKQIREALTQTHTAIAVI 240

Sbjct 181 YIQQNGVWVEERSYPYVAREQQCRRPNSQHYGISNYCQI]

Query 241 IGIKDLRAFQHYDGRTIIRHDNGYQPNYHAVNIVGYGSTQGVDYWIVRNSWDTTWGDSGY 300
IGIKDLRAFQHYDGRTIIRHONGYQPNYHAVNIVGYGSTQGVDYWIVRNSWDTTWGDSGY
Sbjct 241 IGIKDLRAFQHYDGRTIIRHDNGYQPNYHAVNIVGYGSTQGVDYWIVRNSWDTTWGDSGY 300

Query 301 GYFQAGNNLMMIEQYPYWIM 321
GYFQAGNNLMMTEQYPYVVIM
Sbjct 301 GYFQAGNNLMMIEQYPYVVIM 321

Hinh 5. So sanh trinh tw amino acid suy dién ctia gen Der f 1 dwoc tach dong
va trinh tw khang nguyén Der f 1 (ma s6 ABL84751.1) dwoc cong bé trén
GenBank.

Cac cip moi F1/R2 va F3/R3 duoc thiét ké dua trén cac ving
bao thu cta 32 trinh ty cDNA ma héa cho khang nguyén Der f
1 da cho thiy, kha ning lién két dic hidu voi cDNA khuén cia
D. farinae dé tao ra 2 doan cDNA ving 5’ va 3’ ctia gen Der f 1
v6i 197 nucleotide gdi nhau. Ba phan tmg PCR lan luot dua vio su
gbi lén nhau cta 2 doan cDNA thanh phan di dugc sir dung trong
nghién ctru ctia Best EA (2000), dé khuéch dai toan b gen ma hoa
cho Der 1 [9]. Vi kich thude 983 nucleotide, trinh tu méa hoa cho
Der f 1 trong nghién ctu ctia ching t0i bao gdm ~19 amino acid
trinh ty peptide tin hi¢u, 80 amino acid thudc trinh tyr tién protein
chua hoat hoa (pro-form) va 222-223 amino acid thudc trinh tur
protein trudng thanh [8].
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Trinh ty cDNA ctia gen Der f' 1 trong nghién ctru ciia chung
t6i ¢o 3 vi tri khac biét so véi trinh tu nucleotide tham chiéu
(ma s6 AB034946.1). Tuy nhién, do tinh cht thoi hoa ctia bo
ba ma di truyén ma trinh ty amino acid suy dién tuong tmg
cta gen Der f 1 chi ¢6 1 amino acid khac biét so voi trinh ty
amino acid tham chiéu (méd sé ABL84751.1) va amino acid sai
khéc nay khéng nam trong trung tim hoat dong ciia cysteine
protease Der f 1 [15]. Ca trinh ty cDNA ctia gen nay va amino
acid suy dién tuong tmg déu c6 99% tuong dong véi 2 trinh
tu tham chiéu trén. Su sai khac gilta cac trinh tu nucleotide va
amino acid cua Der f 1 trong nghién ctru ndy c6 thé phan anh su
da dang tu nhién cua cac ching D. farinae tai cac khu vuc sinh
thai khac nhau. Diéu ndy c6 thé do su thich nghi cta D. farinae
voi diéu kién moi truong dia phuong, dan dén su bién ddi di
truyén trong quan thé loai. Trinh ty nucleotide ctia gen ma hoa
cho Der f 1 trong nghién ctru cta chiing t6i da dugc dang ky
trén GenBank véi ma s6 PP417680.1.

5. Két luan

Gen ma hoda cho Der f 1 da dugc tach dong thanh cong
trong vector pGEM-T & vi khuén E. coli. Trinh tu gen ma hoa
thu dugc c6 do dai 966 bp va ma hoa cho 321 amino acid.
Trinh tu nucleotide va amino acid suy dién cua gen Der f 1 tir
D. farinae thu thap & Viét Nam khong co su khac biét dang ké
$0 V6i céc trinh tu tham chiéu. Cu thé 13, ca hai trinh tu nay déu
twong déng 99% véi trinh ti nucleotide va trinh tyr amino acid
tham chiéu cta Der f 1 v6i mi s6 lan lugt 1a AB034946.1 va
ABLS84751.1 trén GenBank. Trinh ty gen ma hoa cho Der £ 1
trong nghién ctru ciia ching t6i da dugc dang ky trén GenBank
v6i mi s6 PP417680.1.

LO1 CAM ON

Nghién ciru dugc thyc hién véi sy hd trg kinh phi tir nhiém
vu khoa hoc va cong nghé cip qudc gia “Nghién ctru ché tao
di nguyén mat byi nha (HDM - House dust mites) bang cong
nghé protein tai to hop dinh huéng tng dung trong chin doan
bénh di ing tai Viét Nam”, ma s6 DTDL.CN-109/21, thude
Chuong trinh 562 - Linh vuc khoa hoc sy séng. Chiing t6i xin
cam on va cam két khong c6 bat ky xung dot loi ich nao trong
nghién ctu nay.
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Xéc dinh mt s0 dc tinh sinh hoe va danh gia kha ning sinh mién dich
clia hai chung parvovirus phéan lap tai Viét Nam

Trinh Thi Thu Hang", Vii Khic Minh Dwong', P§ Vin Tin?, Pham Trung Hiéu', Vii Khic Hing'

B¢ mén Cong nghé Sinh hoc, Phan vién Thit y mién Trung, 227 dwong 2/4, phwong Bdc Nha Trang, tinh Khanh Hoa, Viét Nam
2Bo mon Nghién ciu vi rut, Phdn vién Thi y mién Trung, 227 dwong 2/4, phuwong Bac Nha Trang, tinh Khanh Hoa, Viét Nam

Ngay nhan bai 28/8/2024; ngay chuyén phan bién 3/9/2024; ngay nhan phan bién 24/9/2024; ngay chap nhan ding 30/9/2024

Tém tit:

Trong nghién ciru nay, 2 ching (VCS va TX7) ¢6 ddc lyc cao trong s6 32 chiing parvovirus phén 14p tir 6 tinh (Thai
Binh, Thanh Héa, Binh Dinh, Pik Lik, Binh Dwong va Pong Nai) (trwdc sap nhép) dugc tuyén chon dé xac dinh
mt s6 dic tinh sinh hoc va danh gia kha ning sinh mién dich. Két qua phan tich trinh ty doan gen NSI cho thay,
ca 2 chiang VCS va TX7 cung thugc tuyp porcine parvovirus 1 (PPV1) va twong dong 99,70% vé trinh tu nucleotide
v6i ching PPV1 tir Trung Quéc (PPV1-0225-L-SD). Didu kién nudi cay thich hop nhit déi voéi 2 chiing porcine
parvovirus (PPV) trén té bao PK1S5 la méi truong EMEM co bd sung 5% FBS, 1% khang sinh Pen/Strep ¢ nhiét d§

37°Cva 5% CO,. O 21 ngay sau mién dich lin 2, hi¢u gia HI trung binh ciia lgn mién dich 1a 7,33 va 7,66 log2 dbi véi
nhém mién d1ch VCS va TX7, theo thir ty; khong phat hi¢én khang thé ¢ nhém doi ching. Khi thir thach véi ching
parvovirus cuong dc, trén 80% thai lgn & nhom dugc gay mién dich song va duéi 10% s6 thai lon phat hién su c6
mit ciia PPV. Trong khi d6, @ nhém ddi chirng, 100% thai lon chét, 75% thai lon chét ¢ cac biéu hién khé thai va
90% thai lon & nhém ddi chirng phat hién sy ¢6 mat cia PPV.

Tir khéa: dieu kién nudi cay, mién dich, parvovirus, phan tich gen.

Chi 56 phin logi: 1.6, 2.8, 4.3

Determination of some biological characteristics and evaluation of

immunogenicity of two parvovirus isolates in Vietnam
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Abstract:

In this study, two highly virulent strains (VCS and TX7) among 32 parvovirus strains isolated from six provinces
(Thai Binh, Thanh Hoa, Binh Dinh, Dak Lak, Binh Duong, and Dong Nai) (prior to the administrative merger) were
selected to determine some biological characteristics and assess the immunogenicity. Sequence analysis of the NS/
gene fragment revealed that both VC5 and TX7 strains belong to the porcine parvovirus 1 (PPV1) type and share
99.70% nucleotide sequence identity with the PPV1 strain from China (PPV1-0225-L-SD). The optimal culture
conditions for the two porcine parvovirus (PPV) strains on PK15 cells were EMEM medium supplemented with 5%
FBS and 1% Penicillin-Streptomycin antibiotic (Pen/Strep), incubated at 37°C and 5% CO,. 21 days after the second
immunisation, the average HI titer of the immunised pigs was 7.33 and 7.66 log2 for the VC5 and TX7 immunised
groups, respectively, while no antibodies were detected in the control group. Upon challenge with a highly virulent
parvovirus strain, over 80% of the fetuses in the immunised groups survived, and less than 10% of the fetuses
were detected with PPV. In contrast, in the control group, 100% of the fetuses died, with 75% showing signs of
mummification and 90% testing positive for PPV.

Keywords: culture conditions, gene analysis, immunity, parvovirus.

Classification numbers: 1.6, 2.8, 4.3
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1. Dt van de

Chan nuoi lon 12 m§t nganh mili nhon trong tang truong va phat
trién kinh t& qudc dan. Theo Tong cuc Thong ké (thang 4/2024),
trong nam 2023, Viét Nam c6 khoang 25,5 tri¢u con lgn, trong d6
0 khoang 3,1 tri¢u lon nai sinh san. Bénh kho thai do parvovirus
1a bénh truyén nhiém nguy hiém & lon nai voi cac biéu hién 1am
sang chi théy & lon nai nhu: chét lvu thai, thai g0, thai thdi, hodc
lon con dé ra co stic séng rat kém. Dbay 1a mgt beénh gay thiét hai
16n cho cac trai giéng lon sinh sdn, 1am giam 50-60% s dau lon
con so sinh, giam khoi luong & lon con luc cai sita va ting chi phi
khic phuc hau qua do bénh gy ra [1]. Bénh kho thai la bénh gay
ton hai nghiém trong cho nganh chin nudi. PPV 1a nguyén nhan
phd bién va quan trong nhit dan dén bénh say thai trén lon [2, 3].
Vi vay, viéc phan lap va nghién cau vé cac dic tinh ciia parvovirus
tai Viét Nam 1a hét strc can thiét.

Viée hiéu 1o vé céc dic tinh sinh hoc cua céc chung parvovirus
& Viét Nam s& gitip phat trién cdc cong cu chan doan, vic xin va
cac chién luge diéu tri hiéu qua. Trong bo gen cua PPV, NS la
protein phi céu tric quan trong nhat. Gen NS/ ¢6 d bao ton cao
va rat can thiét cho qué trinh sao chép DNA cia PPV [4]. NSI
la mot protein da chirc nang, dugce dac trung bdi cac hoat dong
endonuclease, DNA helicase va ATPase, va kha nang lién két cong
hoa tri v6i dau 5' cia DNA virus bo gen. Protein NS ciing 1a yéu
t6 chinh gop phan vao qua trinh diéu hoa phién md, ¢6 vai tro gy
bénh cho té bao vat chu [5].

Bén canh do, viéc lya chon méi truong nudi céy toi uu nhat
cho parvovirus ciing la mot bude thiét yéu trong qua trinh nghién
ctru va phat trién vic xin. Moi trudng nudi cdy thich hop gitip t6i
da hoa san luong virus, giam chi phi va thot gian san Xudt vic xin,
Hon nira, moi truong nudi cay i wru s& giam nguy co gay bién di
khong mong muon cua virus.

Cho dén nay, & Viét Nam chua ¢6 don vi nao phat trién thanh
cdng vic xin parvovirus. Céc véc xin dugc st dung dé phong bénh
kho thai do parvovirus dang dugc lwu hanh tai Viét Nam déu 1a
nhap khau, nhu Parvovax (Phap), PPV- VAC (Han Qudc)..., thudng
¢ gid cao. Céc chung sir dung dé san xuét véc xin 1a nhiing ching
phan 1ap tir nude ngoai, ¢ thé khong tuong dong khang nguyén
v6i cac chung phan 18p ¢ Viét Nam, dan dén véc xin kém hiéu
qua. Vi véy, viéc phan 1ap va tuyén chon ching parvovirus dang
lru hanh tai Viét Nam c6 tinh khang nguyén manh dé nghién ciru
ché tao mot loai vic xin phong bénh kho thai ¢ lgn sinh sén c6
tim quan trong ddc biét. Diéu nay giup chu dong ngudn vac xin
phong bénh do parvovirus mot cach hidu qua, gop phan phat trién
chin nuoi lon ciia Viét Nam. Viéc danh gia tinh sinh mién dich cua
parvovirus 1 mt budc quan trong va khong thé thiéu trong qua
trinh phét trién vac xin. Chi khi hiéu r& dugc tinh sinh mién dich
méi ¢6 thé nghién ctu t6i wu hoa sao cho vic xin dat duge hiéu
qua bao vé cao nhat.

Vi vay, trong nghién ciru nay, chung t6i thuc hién phan tich
doan gen NS, t6i wu hda moi trudng nudi cdy va xéac dinh tinh sinh
mién dich cua hai chung parvovirus doc luc cao da dugc phan lap
trong nghién ctru trude do [6].
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2. Vat liéu va phuong phap nghién ciiu
2.1. Vit liéu

Hai ching VC5 (Pdng Nai), TX7 (Thanh Héa) ¢6 doc lyc cao
[6] duoc tuyén chon tir 32 chiing parvovirus phan Iap tir 6 tinh Théi
Binh, Thanh Héa, Binh Dinh, ik Lak, Binh Duong va Df”)ng Nai
duoc st dung dé nghién ciru phan tich doan gen NSI, ti wu hoa
moi truong nudi cfiy va x4c dinh tinh sinh mién dich.

2.2. Phuwong phadp nghién ciru

Nghién ciru nay thude dé tai: “Nghién ctru ché tao vac xin nhi
gi4 v hoat phong bénh kho thai do parvovirus va dong ddu do vi
khuan Erysipelothrix rhusiopathiae giy ra & lon”. Cac nghién ciru
trén dong vat cliia dé tai da duoc chép thuan bai Hoi df”)ng y duc
dong vat Truong Pai hoc Nong Lam TP H6 Chi Minh theo gidy
chtmg nhan sé NLU-230313 ngay 24/5/2023 [7].

2.2.1. Phan tich trinh tw doan gen NS1

DNA virus dugc tach chiét bing bo kit MagMAX Viral
Pathogen Kit (Thermo Fisher Scientific). Theo K.S. Lyoo va cs
(2001) [8], doan gen NS (330 bp) dugc nhan lén béng phan ung
chudi polymerase (PCR) véi cip moi ddc hiéu PPVF: 5°-ATA
CAA TTC TAT TTC ATG GGC CAG C-3’, PPVR: 5’-TAT GTT
CTG TTT CCT CGC ATC-3’. Thanh phan cho 25 pl gdm: 9 pl
nude (nuclease-free), 12,5 ul 2X Taq PCR Master Mix, 0,5 pl moi
PPVF, 0,5 ul mdi PPVR, 2,5 ul DNA. Phan tmg PCR gom 1 chu
ky 94°C - 2 phut, 30 chu ky 94°C - 45 gidy, 55°C - 60 gidy, 72°C -
90 gidy, 1 chu ky 72°C - 10 phut. Poan gen NSI sau d6 dugc gt
giai trinh ty tai Cong ty Firstbase (Singapore). Trinh ty dugc phan
tich bang BLAST trén Ngan hang Gen NCBI. Cay phat sinh loai
duge xay dung dya trén trinh tu doan gen NS/ cua ching TX7,
VC5 véi mot s6 ching di cong b trén Ngan hang Gen (GenBank)
bing chwong trinh MEGAG, theo phuong phap két ndi lién ké
(Neighbour-Joining) [9], su dung d¢ tin cdy 1000 bootstrap [10].

2.2.2. Xéc dinh diéu kién nudi cy thich hop cho hai ching
VC5 va TX7

Dbuong chuan xé4c dinh sb luong ban sao virus dua trén gia tri
Ct cua phan ung Real-time PCR dugc thyc hién theo mo ta cla
L.F. Miao va cs (2009) [11].

Dua trén céc két qua nghién ctru trude ddy, ching toi di chon
cac didu kién nghién ctru bao gdm nhiét do 33, 37 va 39°C, két
hop véi cac ty 1§ FBS 1a 2, 3 va 5%, dugc bo sung vao moi truong
EMEM [8, 12-15]. Trong cac nghién clu vé nuoi cay parvovirus,
ty 1€ khéng sinh va nong d¢ CO, luon dugc str dung la 1% khang
sinh va 5% CO,. Vi vdy, cac ch1 tiéu vé ty 1¢ khang sinh va nong
do CO, dugc glLr cd dinh trong qua trinh khao sat.

Chiing virus dugc gay nhiém Ién té bao PK15 véi MOI=0,01.
Sau do, virus dugc nudi trong cac diéu kién khac nhau va thu mau
sau mdi 24 gio trong 7 ngdy sau gdy nhiém. SO lugng ban sao
virus tai mdi thoi diém thu miu duoc x4c dinh bang phan tmg
Real-time PCR [11].



2.2.3. Xéc dinh tinh sinh mién dich

Chin lon nai hau bi khoe manh, khong nhiém PPV va khong
c6 khang thé khang PPV dugc chia thanh 3 nhém (3 con/1 nhém).
Nhém 1 dugc giy mién dich bing ching VC5, nhom 2 dugc giy
mién dich biang chung TX7 va nhém 3 dugc tiém PBS (nhom
doi chimg). Lon dugc gay mién dich véi lidu 10° TCID,, virus da
duoc bat hoat v6i 5 mM Binary ethylenimine [16] va duoc kiém
tra bat hoat bing cach gdy nhiém 1én té bao PK15, trong vong 7
ngay khong quan sat théy sy xudt hién bénh tich té bao. Virus sau
bét hoat 100% dugc phdi tron véi 20% chat bo trg keo phén qua
duong tiém bép. Miii 1 dwogc tiém vao ngay 35 truée phdi giong.
Miii mién dich thir hai cach mili mot 21 ngdy. Sau 2 miii tiém, lon
duoc ldy mau vao cac ngdy 7, 14, 21 va xac dinh hiéu gia khang thé
bing phan tmg HI. Tai ngay 40 cua thai ky, lon dugc cong cuong
doc voi lidu 4x10° TCID,. Ngay thir 90 cua ky mang thai, cac lon
thi nghiém dugc md kham thu da con dé kiém tra hinh thi, bénh
tich trén phoi thai [16]. Su ¢6 mit cia PPV trong mau phdi thai
duogc xac dinh bang phan ng Real-time PCR [11].

Lon dugc chan nudi trong khu vuc nha chan nuéi dong vat
thi nghiém dat chuan GLP tai Phan vién Tha y mién Trung. Thuc
an dugc cung cap theo Quyét dinh s6 217/QD-BNN-KHCN ngay
14/1/2021 ctia B Nong nghiép va Phat trién nong thon (nay 1a Bo
Nong nghiép va Moi truong) vé dinh mire kinh té - k§ thuét dbi voi
hoat dong khoa hoc va cong ngh¢ trong linh vuc chin nudi, tha y.
Lon dugc giy mé bang Zoletil v6i lidu 0,1 mg/kg thé trong trude
khi giét mo dé tranh sg hii, dau d6n cho vét nui. Sau khi giét md,
dong vét duoc tiéu huy bang phuong phap dbt. Khi tring trong va
ngoai chudng trai bang Virkon.

3. Két qua va ban luan
3.1. Két qua phén tich dogn gen NSI

Sau khi da phan 18p, 2 chung parvovirus VC5 va TX7 s€ dugc
xac dinh mdi quan h¢ di truyén dya trén trinh tu doan gen NSI.
Chuing t61 da nhan lén thanh cong doan gen 330 bp (doan gen c6
vi tri tir 1.453 dén 1.782 trén gen NS/) nhu 6 hinh 1. Poan gen
nay la ving c6 d bao ton cao gitra cac chung tir PPV1-PPV6 va
dugc dung dé ghi nhan ty 1¢ nhiém PPV [8]. NSI la protein phi
céu triic chinh dugc bao ton cao va rét can thiét cho qua trinh
sao chép DNA PPV. NSI la mét protein da chuc nang duge dac
trung bdi cac hoat dong endonuclease, DNA helicase va ATPase
va kha nang lién két cong hoa tri voi du 5' cia DNA virus bd
gen [17]. Nhiéu nghién ctru vé PPV sir dung viéc phan tich trinh
tw gen NSI dé nghién ciru vé sy tién hoa va phat sinh loai cia
PPV. X. Hao va cs (2011) [18] da st dung trinh tw gen NS/ cua 23
chung parvovirus dé tlen hanh phan tich, nhim phan nhom va xay
dung dit liéu phén tir vé cac ching PPV phan lap tai Trung Quéc.
Mot nghién ciru khac tai Trung Québc ciia H. Deng va cs (2024)
[19] cling sir dung céy phéan loai dya trén trinh ty gen NSI dé phan
loai va xac dinh moi quan h¢ di tluyen cua 2 chung PPV1 mdi phén
lap (HLJ202108-Y, SDLC202109). Bé phan tich tién hoa di tmyen
ctia chiing PPV7 phén lap tai Phiic Kién, Trung Quoc trinh ty gen
NSI ciing dugc sir dung dé phan tich mdi quan hé tién hoa trong
nghién ctru cia Z. Lyu va cs (2023) [20].
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M () () VC5 TX7

330 bp

Hinh 1. Két qua phan trng chudi polymerase nhan lén doan gen NS17.
M: thang do; (+): dbi chirng dwong; (-): di chirng am; VC5: chiing VCS5;
TX7: ching TX7.

Trong nghién ctru nay, trinh tur gen NS/ cling duge chung toi
s dung d€ phan tich moi quan hé di truyén cua 2 chung parvovirus
VCS5 va TX7 voi cac chung tham chi€u c6 trén Ngan hang Gen
NCBL

Hai chung VC5 va TX7 duogc xac dinh méi quan hé di truyén
dya trén trinh ty doan gen NS/. Poan gen nay la vung c6 dg bao
ton cao giita cac chung PPV [8]. V&i két qua phan tich do twong
ddng trong trinh tuy nucleotide cta doan gen NS/, chung i thiy
rang, 2 ching VC5 va TX7 c6 ty 18 tvong dong 100% véi nhau.
Trinh tw gen NS! cta 2 ching ndy ciing twong dong tir 99,39 dén
99,70% voi mot sé ching PPV1 tir Trung Qudc va Brazil. Trong
d6, twong dong cao nhét véi ching PPV1-0225-L-SD (99,70%)
duoc phén 1ap tai Trung Qudc nam 2022 (bang 1).

Bang 1. Ty Ié twong déng doan gen NS7 clia chiing VC5 va TX7 v&i
mét sé chiing tham chiéu trén Ngan hang Gen NCBI.

TT Chiing TX7 (%) VC5 (%)

1 VCs 100

2 TX7 100
PPV 1-HuB78-2017 (Trung Qudc)

3 (M s6 GenBank: MN326129) 99,39 99,39
PPV1-GD10-1999 (Trung Qudc)

4 (M s6 GenBank: MN326126) 99,39 99,39
PPV1-JSYZ20170418-30 (Trung Quéc)

3 (M3 s6 GenBank: MZ577026) 99,39 99,39
PPV1/BRA-UEL/GO-1074/2018 (Brazil)

6 (M s6 GenBank: MN970191) 99,39 99,39

,  PPVI-0225-L-SD (Trung Qudc) 99,70 99.70

(M s6 GenBank: 0Q750579)

®\C5

@ TX7
PPV1-CHINA-MN326129
PPV1-CHINA-MZ577026
PPV1-BRASIL-MN970191
PPV1-CHINA-MN326126
PPV1-CHINA-OQ750579

PPV2-GU938299
PPV3-MZ577034
PPV4-NC014665
PPV5-JX896318
PPV6-NC023860

—
02

PPV7-KU563733

Hinh 2. Cay pha hé dwa trén doan gen NS1.
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Két qua phén tich cay pha hé¢ dya trén doan gen NS/ (hinh 2)
chi ra rang, 2 ching VC5, TX7 trong nghién ciru nay déu thudc
tuyp PPV1 va ciing nhom phan bd véi mot s6 chung PPV1 phan
lap tai Trung Qudc.

Mt d9 Iuu hanh ching PPV1 tai Viét Nam 1a kha cao. Nam
2020, mot nghién ctru tai Viét Nam cho théy, 88,2% (60/68) mau
huyét thanh thu thap tir céc trang trai chin nuéi & 6 tinh, bao gom
Ha Noi, Béc Ninh, Hung Yén, Phu Tho (Vinh Phuc, Hoa Binh)
va Hai Duong, déu co chira khang thé khang PPV1. Phan tich di
truyén cta 10 mau st dung gen ma hoa protein NSI dd xac nhan
céac chling nay déu thuge PPV 1 [21]. Mat khéc, céc loai vic xin trén
thi truong hién nay chu yéu phat trién dya trén ching PPV1. Vic
xin Porcilis© Parvo (véc xin vo hoat - Ha Lan), Eryseng© Parvo
(véc xin vo hoat - Ty Ban Nha), ReproCyc© ParvoFLEX (vic xin
tiéu phan - Dtc) déu sir dung khang nguyén tir chung PPV1 [22].
Nhiéu nghién ctru vé vac xin PPV tiéu phan ciing duoc thyc hién
trén ching PPVI. K.N. Cho va cs (2023) [23] da tién hanh nghién
ciru phat trién vic xin tiéu phan phong bénh do parvovirus giy ra
trén lon str dung protein VP2 cua chung PPV1-28. Mot nghién ciru
khéc ciia Z. Ling va cs (2023) [24] ciing phat trién vac xin tiéu
phén tir protein VP2 ciia ching PPV1. 2 chung VC5 va TX7 déu
thude PPV, do d6 cac ching nay co tiém ning cao trong viéc sir
dung dé nghlen ciru phat trién véc xin.

Cho dén dau nhirmg nam 2000, nhimg thay ddi di truyén cua
b6 gen PPV vin chua dugc nghién ctiru mot cach ¢ hé thong [25].
Sang thé ky 21, c4c nghién ciru vé bién ching cua parvovirus méi
duoc chii y. Ty 16 dot bién cia gen VP vao khoang 3-5x10 dot
bién/nucleotide/nam, trong khi d6, dot bién & gen NS vao khoang
10 dot bién/nucleotide/nim [26]. Nhur vay, ¢6 thé thdy ring viéc
phan 1ap cac chung PPV dang luu hanh tai Viét Nam la hét strc cin
thiét. Hai chung VC5 va TX7 dugc phén 13p trong nghién clru ndy
0 thé la nguon chung hiru ich cho nghién ctru sdu hon vé san Xuit
vic xin parvovirus tai Vi¢t Nam.

3.2. Két qua xdc dinh diéu kién nuéi cdy thich hop véi hai
chiing VC5 va TX7

Véi két qua Real-time PCR va duong chuan (hinh 3), ching t6i
xéc dinh dugc s6 lugng ban sao virus tai mdi thoi diém thu mau.
Két qua d6 duoc ghi nhan va xdy dyung biéu d6 nhu trong hinh 4.

35,00

30,00

[
wn
[=3
(=]

20,00

15,00

10,00

Gia tri Ct cua phan irng
Real-time PCR

300 = 3,6599x + 37,595
0.00 R2= 0,9887
0 2 4 6 8 10
Logarit cua sb lwgng ban sao virus

Hinh 3. Buwdng chuén xac dinh sé lweng ban sao virus.
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Ngay 0 Ngéy 1 ‘Ngéy 2‘Ngéy 3‘ Ngay 4 Ngay 5 Ngay 6 Ngay 7
Thoi gian
Hinh 4. Biéu do khao sat diéu kién nudi cay parvovirus.

T bicu do khio sit diéu kién nudi cdy nhu ¢ hinh 4, ching
toi thay rang, s0 logarit ctia lugng ban sao virus tai nhiét do 33 \{é
39°C thap hon tai nhi¢t do 37°C. Nhu Vé}{, nhiét do thich hop nhat
v6i PPV trong nghién ctru nay 1a 37°C. S6 lugng ban sao virus dat
cao nhat tai dieu kién 37°C, 5% FBS.

Tur két qua trén, chung t6i xac dinh dugc diéu kién nuéj céy
thich hop nhat doi v6i 2 chung PPV (VCS va TX7) trén € bao
PK15 12 méi truong EMEM c6 bo sung 5% FBS, 1% khéang sinh
Pen/Strep ¢ nhiét d6 37°C, 5% CO,.

3.3. Két qud xdc dinh tinh sinh mién dich ciia 2 chiing VC5
va TX7

Hiéu gia HI cta cac nhom lgn thi nghiém duge danh gia va thé
hién ¢ bang 2.

Bang 2. Hiéu gia HI trén lgn sau tiém 2 miii mién dich theo thi gian.

Hiéu gia HI trung binh
Nhém thi nghiém

Ngay 0 Ngay 7  Ngay 14 Ngay 21
Nhém mién dich VC5 3,33 4,33 5,66 7,33
Nhém mién dich TX7 3,66 4,66 6,33 7,66
Nhém dbi chimg (PBS) 0 0 0 0

Két qua hiéu gia HI cho thdy, lon mién dich c6 hiéu gia HI
trung binh tang din (bang 2). Tai ngdy 0 (trude khi tiém mii 2),
hiéu gia HI trung binh véi nhom VC5 va TX7 14n luot dat 3,33 va
3,66 log2. Tai ngay tht 21, sau mili 2, hi¢u gia HI trung binh dat
7,33 log2 v6i nhom VCS; 7,66 log2 véi nhom TX7. Trong khi do,
sudt qué trinh thi nghiém, khong phat hién dugc khang thé khang
PPV (HI=0) ¢ nh6m dbi chimg PBS. Két qua ndy tuong tu nghién
ctru cua P.S. Paul va cs (1986) [27], sau liéu tiém thir nhat hiéu
gid HI tang 1én khong dang ké. Hai lleu vic xin mang lai hiéu qua
mién dich tot hon va lau dai hon ddi vi véc xin PPV bét hoat.
Nghién cuu cia E.V.D. Born va cs (2020) [28] khao sat tinh sinh
mién dich cua vic xin tam gia Ery + Parvo + Lepto ciing st dung
2 mili tiém va chi ra ring, khang thé xudt hién som tir ngay thir 6
va dat dinh vao ngay 21 sau tiém 2 miii mién dich. Mot nghién ctru
khac cua K.J. Serensen va cs (1981) [29] cling st dung véc xin
PPV v6 hoat v6i 2 miii tiém dé gdy dap (mg micn dich va cho két
qua HI tir 7 dén 9 log2 sau 2-3 tuan tiém mii 2.

Két qua thir thach voi chung PPV cuong dgc cua cac nhom thi
nghiém dugc thé hién ¢ bang 3.



Bang 3. Két qua bao ho thai ln sau cong cwong doc.

Khi niing song sot ciia thai lgn

T Thai lgn
sau cong cudng doc
Téng Chét dwong
A [y il
Nhom thinghigm  Lonndi  sb thai Z;':l"c?;z
lon Sén thing co . .
S il ﬁlh‘? cuong
khé thai @ dge
Lonso1 8 6 2 0 1
Nhom mién dich VC5 Lonsé2 7 5 2 0 1
Lonsé3 7 7 0 0 0
18,18 0
Ty 16 (%) 100 81,82 9,09
18,18
Lonsé4 6 6 0 0 0
Nhom mién dich TX7 Lonsé5 8 6 2 0 1
Lonsé6 7 6 1 0 1
14,29 0
Ty 16 (%) 100 85,71 9,52
14,29
Lonsé7 7 0 2 5 6
Nhom déi chimg Lons68 7 0 1 6 6
Lonsd9 6 0 2 4 6
Ty 16 (%) 100 0 = B 90
€
ye 100

Nhéom mién dich VC5 Nhém mién dich TX7

Nhém dbi chitng

Hinh 5. Thai lon sau cong cwong doc.

Sau khi cong cuong doc, nhom duge gay mién dich VC5 ¢
18/22 (81,82%) thai sdng, nhom dugc tiém mién dich TX7 co
18/21 (85,71%) thai song, trong khi 100% thai lon ctia nhom
ddi chimg chét va c6 bénh tich dién hinh (bang 3). 75% (15/20)
thai lon ¢6 cac biéu hién nhu thai bi hép thu nudc, kho, cung
lai va chuyén mau thanh mau den, kich thuc nho hon so voi
cac thai binh thuong (hinh 5). Phat hién sy c6 mat ciia PPV ¢
90% thai lon cua nhom doi chiing, trong khi chi 2/22 (9,09%)
va 2/21 thai lon (9,52%) dwoc phét hién PPV & nhém mién dich
VC5 va TX7, theo thir ty. Két qua nay ciing tvong duong voi
két qua ctiia mot s6 nghién cuu khac vé véc xin PPV vé hoat.
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Nghién ctru cta K.J. Serensen va cs (1981) [29] cho két qua
50/65 (76,92%) thai nhiém virus va 43/65 (66,15%) thai chét
& nhom khong tiém vac xin, 100% thai song & nhém tiém vic
xin sau khi cong cudng doc véi lidu 1x10’ TCID,, ching PPV
839. E.V.D. Born va cs (2020) [28] cling cho théy, 69% thai lon
chét, 90% phat hién PPV ¢ nhom khong tiém véc xin; 100%
lon song va 10% phat hién PPV & nhom tiém véc xin. L. Kiss
va cs (2020) [30] nghién ctru kha ning bao ho ciia vic xin
Parvoruvax® va 3 loai vic xin PPV thuong mai (Véc xin B, vic
xin C, véc xin D). Két qua cho thdy, sau cong cuong doc voi
lidu 4x10*° TCID,, chung PPV1-HUN, 100% thai lon sng véi
nhom tiém vac xin Parvoruvax®; 89, 92 va 64% lan luot 1a ty
1€ thai Ign séng v6inhom vic xin B, vic xin C, vic xin D; 40%
thai lon sdng sau cong cudng doc & nhom ddi chimg.

Két qua trén cho thy, 2 chung VC5 va TX7 c6 kha ning
gdy dap ung mién dich t6t trén lon hau bi, lon mang thai va co
kha nang bao h¢ 81,82% (ching VCS5) va 85,71% (chung TX7)
thai song, trong khi 100% thai lgn chét & nhom dbi chimg PBS
va ¢6 biéu hién dic trung cda bénh. 2 chung VCS5, TX7 co tiém
nang tot va s& duoc st dung trong cac nghién ciru dé lya chon
liéu khang nguyén, chét bé tro thich hop dé phat trién vic xin
phong bénh do PPV trong thai gian toi.

4. Két luan

Hai chung VCS5, TX7 c¢6 trinh ty nucleotide cta doan gen
330 bp NSI twong dong 100% véi nhau, dong thoi trong dong
trén 99% véi mot so ching PPV tir Trung Qudc va Brazil.
Trong do, tuong ddng cao nhét (99,70%) véi chiung PPV1-
0225-L-SD dugc phan 1ap tai Trung Qudc ndm 2022. Diéu kién
nudi cdy thich hop nhat dbi voi hai ching PPV (VC5 va TX7)
trén té bao PK15 1a méi truong EMEM c6 bo sung 5% FBS,
1% khang sinh Pen/Strep ¢ nhi¢t do 37°C, 5% CO.,.

Ty 18 bao ho thai & nhom tiém mién dich VC5 va TX7 lan
luot 14 81,82 va 85,71%, trong khi 100% thai lon & nhom dbi
chimg déu chét. Két qua nay twong dong voi cac nghién ciru
trude d6 vé vic xin PPV vo hoat. Nhu vay, hai ching VC5 va
TX7 ¢6 tiém ning sir dung cho nghién ciru san xuét véc xin
phong bénh PPV hi¢u qud.

Pay 1a nhimg két qua budc ddu vé phan lap chung virus,
x4c dinh ngudn gdc ching, diéu kién nuéi cdy va dic tinh sinh
mién dich. Két qua nay la mot phan cta dé tai “Nghién ctru ché
tao vic xin nhi gia vo hoat phong bénh kho thai do parvovirus
va déng dau do vi khudn Erysipelothrix rhusiopathiae gy ra &
lon”. Bé danh gia toan dién hon cac chung parvovirus phén 1ap
duogc, chung toi sé tiép tuc danh gia d9 an toan va on dinh cua
chiing giong véc xin, lya chon chét bo trg ciing nhu danh gia
hidu qua cta véc xin trong nhing nghién ctru tiép theo.
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Vai rd cia nano molybdenum trioxide hay the natri molyhdate dehydrat trong m truomg muoi iy
lén kha ndng sinh trung va phat trién cia cay hoa Cic nuoi cdy in vitro

Phan Lé Ha Nguyén"2, Dwong Tan Nhut?', Nguyén Thi Thanh Thiy?, Nguyén Thi Nhu Mai?, Hoang Thanh Ting?,
Hoang Pic Khai2, D6 Manh Cwong?, Vii Quéc Luin?, Hoang Thi Nhw Phwong®, Nguyén Hoai Chau‘, Ngd Quéc Buu?
'Hoc vién Khoa hoc va Cong nghé, Vién Han lam Khoa hoc va Cong nghé Viét Nam, 18 Hoang Quac Viét, phuong Nghia Do, Ha Noi, Viét Nam
2Vién Khoa hoc sw song, Vién Han lam Khoa hoc va Cong ;?gh_é Viét Nam, 9/621 Vo Nguyén Giap, phuwong L‘inh Xudn, TP H6 Chi Minh, Viét Nam
3Truong Dai hoc Pa Lat, 1 Phi Pong Thién Vicong, phuong Lam Vién, tinh Lam Dong, Viét Nam
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Ngay nhan bai 25/3/2024; ngay chuyén phan bién 27/3/2024; ngay nhan phén bién 10/4/2024; ngay chép nhan dang 15/4/2024

Tom tit:

Nghién ciru da thay thé Na,MoO,.2H,0 bing dung dich nano MoO,NPs trong moi truomg Murashige va Skoog (MS) dé danh gia tac
dong ctia loai nano nay lén qua trmh smh truéng, phat trlen, kha nang hap thu céc chét dinh dudng va hoat dong clia cac enzyme chong
oxy héa & cy hoa Ciic nudi cay in vitro. Két qua cho thay, cac mau chdi dinh 1 thing tudi (1 c¢m) duge nudi cay trén moi trutmg thay
thé Na,MoO,.2H,0 bang MoO,NPs véi ty 1§ 1:1 (twong img v6i 149 pg/l MoO,NPs) cho két qua t0i wru nhat Sau 30 ngay nudi cay, moi
trlro'ng nay cho ra cac chi tiéu smh trwéng vugt troi, bao gom s6 chdi/miu (3, 00), chiéu cao chdi (5,40 cm), s6 l4/chdi (14,00), s6 dot/chdi
(8,67), chiéu dai 14 (1,30 cm), SPAD (31,17 nmol/cm?) va khoi lwgng twoi (0,98 g). Hoat dong ciia cac enzyme chong oxy héa & nghiém
thirc nay cung tot hon so v6i doi chitng dwong (trir SOD) va cac nghi€m thirc con lai; trong do viéc thleu hoéc dw thira Mo trong moéi
trwong nudi cay ciing gay ra sy suy giam hoat dong ciia cac enzyme SOD, CAT va APX. Ngoal ra, & nong do 149 pg/l MoO,NPs, chit
dinh dwdng dugc cay hip thu hi¢u qua va nhanh chéng hon. Nhirng phat hién nay cho thay, vigc thay thé Na,MoO,.2H,0 trong moi
truong nu01 cdy bang MoO,NPs giip ting c1r0'ng khé ning hip thu khoing, cung cip ngudn dinh dwdng cho thu'c Vat de hé trg qua
trinh sinh tong hop va cic chu'c ning thiét yéu.

Tir khéa: Ay hoa Ciic, dw lrgng, enzyme chong oxy hoa, kha ning hip thu khoéng, méi truong Murashige va Skoog, nano molybdenum trioxide.

Chi 56 phin logi: 1.6, 4.6

The role of molybdenum trioxide nanoparticles replacing sodium molybdate dehydrate

in the culture medium on the growth and development of in vitro cultured Chrysanthemum

Nguyen Phan Le Ha"?, Tan Nhut Duong®, Thi Thanh Thuy Nguyen?, Thi Nhu Mai Nguyen?, Thanh Tung Hoang?,
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Abstract:

This study replaced sodium molybdate dehydrate (Na,MoO,.2H,0) with molybdenum trioxide nanoparticles solution (MoO,NPs) in Murashige
and Skoog (MS) medium to evaluate the impact of these nanoparticles on growth and development, the ability to absorb nutrients, and the activity
of antioxidant enzymes in in vitro cultured Chrysanthemum. The results of the study showed that one-month-old (1 cm) shoot explants were
cultured on a medium replacing Na,MoO,.2H,0 with MoO,NPs at a ratio of 1:1 (corresponding to 149 pg/l MoO,NPs) was the most optimal. After
30 days of culture, the explants exhibited superior growth parameters, including number of shoots/explant (3.00), shoot height (5.40 cm), number
of leaves/shoot (14.00), number of stem nodes/shoot (8.67), leaf length (1.30 cm), SPAD (31.17 nmol/cm?) and fresh weight (0.98 g). The activity of
antioxidant enzymes in this treatment was also better than that in the positive control (except for SOD) and all other treatments, whereas the lack
or excess of Mo in the culture medium also led to a decrease in the activity of SOD, CAT, and APX enzymes. In addition, at a concentration of 149
g/l MoO,NPs, plantlets absorb nutrients more effectively and quickly. These findings suggest that replacing Na,MoO,.2H,0 in the culture medium
with MoO,NPs will enhance mineral absorption, providing a source of nutrients for plants to support biosynthesis and essential functions.

Keywords: antioxidant enzyme, Chrysanthemum, molybdenum trioxide nanoparticles, Murashige and Skoog medium, nutrient absorption, residue.

Classification numbers: 1.6, 4.6
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1. Datvan de

Hoa Cuc duge biét dén 1a mot loai hoa cét canh ¢6 gia tri tham
my va kinh té cao nén dugc ua chudng trén toan thé gioi [1]. Tai
Viét Nam, hoa Cuc duoc trong & nhiéu tinh, thanh phd. Dic biét,
thanh phd ba Lat, tinh Lam Bong (trude sap nhap) la noi nghién
ciru nhan gidng va trong tap trung voi quy mo va s0 lugng 1n nhét
ca nudce. Theo sb liéu cua Cuc Hai quan, xuat khau hoa cua Viét
Nam nam 2021 dat 61,8 triéu USD, tang 27% so vdi 2020; trong
d6, hoa Ctic co gia tri xuat khiu dat gﬁn 55,2 triu USD, tang 11,3%
so v6i nam 2020. Hoa Cic da trg thanh mat hang 6 gia tri xuat
khau cao nhat, chiém 82,4% tong kim ngach xuét khau nhom hang
hoa tuoi cua nudc ta nam 2022 [2]. Chlnh vi vay, viéc tao ra so
luong 16n cdy hoa Ciic ¢6 chat lugng tot de dap (mg dugc nhu cau
cia ngudi dung trong va ngoai nudc 1a van dé cap thiét can dugc
thye hién. Tuy nhién, cdc phuong phap nhén giong truyen thong
thuong mat nhiéu thoi glan dé tao ra so luong 16n cay giong, chat
luong cay kém, khong dong déu va dé nhiém bénh. Vi viy, viée
(mg dung cong nghé nudi cdy mo, t& bao thyc vét vao nhan gidng
cdy hoa Cuc la dleu can thiét. Tir lau, nhan giong cdy hoa Ctic trong
diéu kién nu6i cay in vitro da dugc nghién ciru rong rai aé phuc vu
nhu cdu vé san xuat cdy gibng Ctc sach bénh, o chat lugng dong
déu véi gia ca hop Iy [3]. Gan ddy, mot s nghién ciru di tmg dung
cong nghé nano trong nudi cdy in vitro cdy hoa Ctc nhu sir dung
nano dong (Cu), vang (Au) va bac (Ag) dé loai bo sy nhiém ndm va
vi khuan trong moi truong nudi cdy cdy hoa Ciic [4, 5].

Vi lugng la mot trong nhitng nhom dinh dudng c6 anh huong
tryc tiép dén hinh thi, kha ning sinh truong va phat trién cua cay
trong [6]. Molybdenum (Mo) 1a nguyén t6 vi luong thiét yéu trong
chtre ning trao doi chat cua thuc vat [7]. Trong co thé thue vét, Mo
duoc sir dung dé tong hop ddng yéu to molybdenum (Moco), tao
thanh céac vi tri hoat dong ctia molybdoenzyme nhu sulfite oxidase
(SOX), aldehyde oxidase (AO), xanthine dehydrogenase (XDH)
va nitrat reductase (NR) [8]. Nhimg enzyme nay tham gia vao
nhiéu qua trinh trao d6i cht quan trong, bao gdm sinh tong hop
phytohormone, chuyén hoa purine, giai doc sulfite va dong hoa
nitrat [9]. Bén canh d6, Mo cling c6 vai tro chinh trong vi¢c thic
day su van chuyén cac san phim quang hop tir 14 dén céc co quan
dy trlr lam tang hiéu qua cua chu trinh quang hop [10]. Do do, su
thiéu hut hodc du thira Mo déu co thé anh huong tiéu cuc dén sy
sinh truong, phét trién va ning suét cdy trong [11].

Trong nhiing nam gén day, su tuong tac gilra vat li¢u nano va
thuc vat da thu hut sy quan tam cta nhiéu nha khoa hoc trén thé
gidi. Céc nghién ciru dd cho thay ca anh huong tich cuc va tiéu cuc
cta vat lidu nano dén su sinh trudng va phat trién cua thuc vat, tuy
thudc vao thanh phan, cu tric, nong d¢ hat nano va loai thuc vét
st dung [6, 12]. Trong linh vuc nudi cdy mo té bao thyc vét, gan
day c6 mot s nghién ciru vé tic dong tich cuc ciia nano kim loai
1én thyc vét nudi cdy in vitro, nhu tang ty 1¢ nay mam [13], gia
tang sinh truong [4, 5], tang cudng chuyén hoa cac hop chét thir
cap nhu phenol, flavonoid hay alkaloid [14]. Molybdenum trioxide
¢ kich thudc nano (MoO,NPs) da dugc chimg minh gitp cai thién
sy phat trién va ting kha nang st dung nitrat trén cay loa [15].
Bén canh d6, MoO,NPs da dwgc chimg minh dé hép thu, tich liy,

%H%—IE 67(11) 11.2025

chuyén vi va chuyén hoa nhanh trong co thé thuc vét [8, 9]. Tuy
nhién, so v6i cac nano kim loai khac, cac nghién ciru img dung
MoO,NPs trong khoa hoc thyc vat n6i chung va vi nhén giong thuc
vt noi riéng van con han ché.

Dic biét, cho dén nay van chua ¢6 cac nghién ctru tmg dung
hat nano kim loai n6i chung va MoO,NPs noi riéng vao vi nhan
glong cdy hoa Cuc véi vai tro nhu mot nguon dinh dudng thay
thé co loi cho su sinh truong va phat trién cia cy. Do d6, trong
nghién ctu ndy, lan dau tién thay thé mudi natri molybdate
dehydrat (Na,M00,.2H,0) bing MoO ,NPs trong moi truong nudi
cay MS [15] nham danh gia tac dong cua MoO,NPs Ién khéa nang
sinh truong va phat trién cta cdy hoa Cic duoc ghi nhan. Ngoai
ra, nghién ctru nay con danh gia kha nang hap thu khoang va hoat
dong ciia cac enzyme chdng oxy hoa.

2, Vat liéu va phuong phap nghién ciiu
2.1. Vit ligu thuc vit

Chi in vitro mot thang tudi ciia cay hoa Ciic dugc nudi cy
trén moi truong trong nghién ciu cua T. Murashige va cs (1962)
[16] (Sigma-Aldrich, My) dugc bd sung 8 g/l agar (Viét X0, Viét
Nam), 30 g/l sucrose va khong c6 chét diéu hoa sinh truong thyc
vat (PGRs) dugc str dung lam vat li¢u ban dau.

2.2. Dung dich nano molybdenum trioxide

Dung dich MoO,NPs (kich thudc hat nano trung binh tir 20 dén
60 nm) dugc cung cip boi Vién Cong nghé Moi trudng. Nong do
cua dung dich MoO,NPs ban dau 1a 500 mg/l.

2.3. Anh hwong ciia MoO NPs lén kha nang sinh trieong va
phat trién ciia chéi cdy hoa Ciic nudi cdy in vitro

Choi ngon cla «cdy hoa Cuc in vitro 1 thing tudi (1 cm) véi 1
cap la dugc nuoi cdy trén moi truong MS thay thé Na,MoO,.2H,0
bing MoO NPs ¢ cic ndng do khac nhau (37, 25 74 5 149
223,5 va 298 ul/l twong tng voi 1/4, 1/2, 1, 3/2 va 2 lan nong
d6 Na,MoO,.2H,0 c¢ trong méi truong MS co ban). Déi chimg
am (- ) la m01 truong MS da loai b6 mudi Na,MoO,.2H,0 va dm
chimg duong (+) 1a moi truong MS co ban. Cac ch1 tleu nhur s6
lugng chdi/mau, chiéu cao chdi (cm), s 14, s6 ddt, chiéu dai 1a
(cm), SPAD (nmol/cm?) va khdi luong tuoi (g) duoc ghi nhan sau
30 ngay nudi cdy.

2.4. Xdc djnh hogt tinh enzyme chéng oxy héa bang phwong
phdp quang pho tir khd kién (UV-Vis)

2.4.1. Chudn bj dung dich thir

Déu tién, 0,3 g miu chdi cdy hoa Ctc tuoi dugc nghién thanh
bot bang nito long, sau do dong nhat hoa bang cach phan tan
siéu am trong 2 ml dung dich dém photphat 0,1 M (pH 7,4) chua
0,1 mM Ethylene Diamine Tetra Acetic Acid (EDTA) dé chiét
xuit superoxide dismutase (SOD), catalase (CAT) Va ascorbate
peroxidase (APX). Sau khi chuyén sang dng ly tim, mdi chat dong
nhat duoc ly tim 6 toe d 15.000xg trong 20 phiit & 4°C. Chat ndi
phia trén dugc thu thap va bao quéan trén da lanh dé danh gia hoat
dong ciia cac enzyme chdng oxy hoa.
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2.4.2. Hoat dong SOD

Phan tich hoat ¢ SOD duoc thuc hién b?mg phuong phap duogc
mo ta boi S. Marklund va cs (1974) [17], trong d6 pyrogallol trai
qua qua trinh oxy hoa trong moi truong kiém véi sy c6 mat cia
oxy trong khong khi, tao ra san pham hap thy ti da & budc song
320 nm. Bé ngan pyrogallol tu oxy hoa, SOD trong mau xic tac
cho phan (mg phan huy cac gbe peroxide (-O-O-). Hoat tinh SOD
trong mau dugc biéu thi bang ty 1¢ tic ché. Sy thay doi do hap thy
¢ budc song 320 nm dugce su dung & tinh toan don vi hoat dong
cia enzyme (U), twong dwong v6i mite G ché 50% qué trinh tur
oxy hoa pyrogallol. Piéu nay duoc tinh todn bang cong thirc sau:
don vi enzyme (U/g protein)=(% bi trc ché/50)xty 1& pha loang.

2.4.3. Hoat dong CAT

Phan tich hoat 4 CAT ctia mau thir dugc thuc hi¢n theo phuong
phap cta L. Goth (1991) [18], mau thi tiép xtc v6i 100 pl H,0, 65
mM trong 2 phit, sau d6 phan H,0, con sot lai dugc tron voi 100 ul
NH,Mo.0,, dé tao ra phic hop mau vang 6n dinh ¢6 kha ning hap
thy tot nhat ¢ nhi¢t do 405 nm (mot don vi hoat tinh CAT U/g prot
twong dwong voi 1 ymol H,O, thuy phan trong 1 phut).

2.4.4. Hoat dong APX

Phuong phap ctia Y. Nakano va cs (1981) [19] duge st dung
dé tinh toan hoat &9 APX. Sy hap thy APX t5i da & budc song 290
nm bi giam va bi oxy hoa boi APX trong mau. Do hap thu APX
t6i da (290 nm) trong 3 phut v6i sy ¢6 mdt cua 0,5 mM H,0, dugce
st dung dé xac dinh don Vi hoat do APX (U). Luong APX b1 oXy
héa duoc xac dinh truc tiép bang hé s6 hp thu 2,8 mM/cm. Luong
APX cén thiét dé oxy hoa 1 m ascorbate trong 1 phut trong diéu
kién thi nghiém duoc goi 1a don vi hoat d enzyme (U/g prot).

2.5. Anh huwong cia duw lwgng MoOJNPs trong mdu cdy lén
kha nang ra ré ciia cdy hoa Ciic nuéi cdy in vitro

Chdi cay hoa Ciic thu dwgc tir thi nghiém trude duge chuyén
sang moi truong MS khong ¢6 Na MoO,.2H,O va PGRs, de danh
gid anh huong cua du lugng MoO \NPs den kha ning ra ré. Chiéu
cao cay (cm), sb 14, s6 r&, chiéu da1 ré (cm), SPAD (nmol/cmz) va
khéi lwgng twoi (mg) dugc ghi nhan sau 15 ngay nudi céy.

2.6. Phurong phdp quang pho hép thu nguyén tir

Phuong phap quang phd hap thy nguyén tir (AAS) duoc skt
dung dé danh gi4 sy hap thu kali (K), canxi (Ca), magie (Mg),
sit (Fe), dong (Cu) va du lugng Mo ciia choi cay hoa Ctic sau 30
ngay nuoi céy theo quy trinh cua Y. Kojuncu va cs (2004) [20].
Cac miu phan tich dugc chuyén héa thanh cac nguyén tir ty do
hodc hoi ion bing ngudn ning luong phu hop sau khi moi truong
nuéi cdy dugc thu gom va phan hity bang axit HNO,/HCI (ty 1¢
3:1). Phuong phap v6 co w6t dugc sir dung dé phan tlch du luong
khoang chit da luong va dugc do bing AAS-6650 (Shimadzu,
Nhat Ban). Du lugng trong méi truong nudi cdy quyét dinh luong
chat dinh dudng va hat nano dugc hép thy. Lop vo bén ngoai cua
vat liéu nano giip on dinh chiing, khién ching trd thanh vét liéu ¢6
cdu trac twong doi on dinh. Do d6, cdc phuong phap vo co udt da
duoc sir dung dé tach MoO,NPs thanh dang nguyén tt, nham danh
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gia du luong hat nano trong moi truong nudi cdy. Tiép theo, cudng
do hép thu cla cac nguyén tir Mo duogc do, s6 luong du lugng hat
nano trong moi truong duge xac dinh va toe do he”ip thu MoO,NPs
ctia hoa Cuc dugc tinh toan.

2.7. Anh hwéng ciia duw lwgng MoONPs lén qud trinh ra ré
ciia cdy hoa Ciic nuéi cdy in vitro

Chdi cdy hoa cic ¢6 nguon gde tir nudi cdy trén moi trudng
thay thé Na,MoO,.2H,0 bing MoO NPs dugc chuyen sang moi
truong MS khong co Na MoO,.2H, O va PGRs, dé danh | gid anh
huong cia du lugng MoO NPs len kha nang hinh thanh 1é in vitro
va sinh truong cua cay con S6 ngay cam tmg ra r&, s6 ré, chiéu dai
ré (cm), trong lugng tuoi (g), trong hr(mg kho (g) va ty 1€ tich lay
chat kho duoc ghi nhan sau 15 ngdy nudi cdy.

Ty 18 tich iy chit kho (%) = Lrong luong kho ()
Trong lugng tuoi (g)

x 100%
2.8. Diéu kién nudi cay

Céc miu dugc nudi cdy in vitro trong didu kién duoc kiém
sodt trong phong nudi cdy co nhiét do 25+2°C va do am tuong ddi
55 60% Anh sang huynh quang cung cap cuong do 40-45 umol
m2.s! voi chu ky quang hoc 13 12 gio moi ngay.

2.9. Phin tich thong ké

Tét ca cac thi nghiém trong nghién ctu nay dugc lap lai 3 lan
v6i 30 maw/nghiém thire. Tat ca s liéu dugc xir Iy bang phin mém
Microsoft Excel 2016 va phan mém phén tich thong ké SPSS 20.0
theo phuong phdp Duncan’s test vdi p<0,05 [21].

3. Két qua va han luan

3.1. Kha nang sinh truong va phdt trién ciia cho”‘j cdy hoa Cuc
nudi cy trén moi truong thay thé Na,Mo0 ,2H 0 bang MoO NPs

Sau 30 ngay nudi cdy, két qua cho thay, ¢ nghiém thtc (-), sy
ving mit ciia Mo da gdy anh huong dén sy sinh truong cia choi
cay hoa Ciic; chdi thu dugc tir nghiém thirc nay c6 kich thudc
nho, hinh thanh md seo dudi gdc, 14 nho, cup va vang (hinh 1).
Khi nng do MoO,NPs trong moi truong tang 1én (37,25-149 pg/l)
thi kha nang sinh truong va phat trién cta cac choi cay hoa Cuc
ciing tot hon. biéc biét, ¢ nghiém thirc 149 ng/l MoO,NPs, cic
chi ti€u nhu chiéu cao choi (5,4 cm), so 1a (14,00 1a/choi), so dot
(8,67 dbt/chdi), chiéu dai 14 (1,30 cm), SPAD (31,17 nmol/cm?)
va khéi luong tuoi (0,98 g) thu dugc téi wu nhat khi so sanh véi
cac nghiém thire khac. Tuy nhién, khi nong do MoO,NPs qua cao
(223,5-298 pg/l), kha nang sinh truong cua cac chdi Cuc lai gidm
dan (bang 1).

Hinh 1. Anh hwéng cla MoO,NPs Ién kha nang sinh trwéng va phat trién
cuia cac chdi cay hoa Cuc sau 4 tuan nuéi cay [(-); (+); 37,25; 74,5; 149;
223,5 va 298 pgll; trai sang phai]. Thanh bar =2 cm; (-) Ddi chirng &m: moi
trong MS loai b mudi Na,MoO,.2H,0; (+) Déi chirng dwong: méi tridng MS
co ban.
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Bang 1. Anh hwéing cia MoO,NPs I1én kha ning sinh trwéng va phit trién
ctia chdi cay hoa Cuc sau 30 ngay nudi cay.

Elg“hc‘e(z‘ " 56 chdi (Cc‘:l‘l’)chﬁi Sol S ddt El‘(f:l)dﬁi (s.m/cm :frho‘;?i('g';g“g
I 1005 317 86T 367 110ab 14006 0.23b
® 167 490a 1200 467 LITab 2907 0,632
315 167 36 76 7006 L17ab 15006 0,26b
745 167 513 103%b 800ab 120ab 29,60 0,742
149 300 5402 14002 867a 130a 3% 0,982
M5 1008 3100 867 500 107b  259%ab  05lab
298 1008 29 667 433 09T  240%b  0,1%

*Céc chiv cai khac nhau (a, b...) trong cting mét cot thé hién sw khac
biét c6 y nghia théng ké véi p<0,05 (Duncan’s test) (-) Bbi chirng am:
méi triong MS loai bé mudi Na,MoO,.2H20; (+) Béi chirng dwong: mai
trwong MS co ban.

Mo, mot ion kim loai thiét yéu duoc thuc vat hép thu tu
nhién, 1a thanh phan quan trong ciia cic enzyme nhur nitrat
reductase, xanthine dehydrogenase va aldehyde oxidase trong
thyc vat [7]. Nong d cua Mo trong dat nong nghiép dao dong
tir 0,2 dén 5,0 mg/kg [22] va ndng d cao hon 1000 mg/kg
(hoac 1000 ppm) trong kh01 luong kho c6 thé gay doc va lam
giam chat lugng cdy trong [23]. Thiéu Mo gdy ra su tich tu
nitrat trong thyc vat [24]. Hon nita, cac nghién ciru trude day
cho thiy rang, MoO,NPs c6 thé dugc st dung lam phan bén b6
sung cdc nguyén t6 vi lugng dé d& dang cung cip Mo cho ciy
trong trong diéu kién thleu hut chit vi lugng nay [25]. Méc du
¢ rat it nghién ctru vé MoO ;NPs, nhung ching dé cho thay
tac dung tich cyc ddi voi sw ndy mam cia hat, hoat dong cua
enzyme chng oxy hoa [26], su da dang ctia hé vi sinh vat viing
1& [27], phét sinh hinh thai, ting kha ning hap thu dinh dudng
va can béng ion cua thyc vat [28].

Nhitng phat hién ctia nghién ctru nay di gép phan cing cb

va lam r6 tac dong cua MoO,NPs doi voi sy sinh trudng va phat

trién ciia cdy con, lam sang to vai tro tiém nang cua MoO,NPs

trong viéc thay thé cho Na,MoO,.2H,0 trong mdi truong nu01

cay truyen thong (hinh 1), tu do gitip bo sung vi lugng ¢ dang

nano nham cai thién kha nang sinh truong va phat trién cla cay
trong trong didu kién nudi cdy in vitro.

3.2. Enzyme chﬁ'ng oxy hoa

Téc dong ti wu cua MoO ,NPs trong vi¢c tang cuong hoat
dong cua cac enzyme chdng oxy hoa ciing dugc ghi nhén trong
nghién ctru nay. Hoat tinh cua enzyme chong oxy hoa & nghiém
thirc bo sung 149 pg/l MoO,NPs t6t hon so véi nghiém thirc
dbi ching (+) (trr SOD) va cac nghiém thirc khac. Su tang
truong cua cdy ciing giam tuong tu khi Mo khéng duoc bo
sung vao moi truong dinh dudng ciing phan anh hoat dong cua
hé enzyme chéng oxy hoa giam manh. Ngoai ra, hoat dong ciia
cac enzyme nay bi trc ché khi c6 qua nhiéu Mo (hinh 2). Két
qua nay cho thay, tac dung tich cuc khong chi dbi voi sy ting
trudng ma con dbi véi hoat do enzyme chdng oxy (hinh 2). Cu
thé, tac dung tich cuc cua Mo cao hon dang ké khi n6 ¢ dang
hat nano so vdi dang ion.
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Hinh 2. I-‘Ioz_at tinh cha enzyme chéng oxy I'lléa SOD, APX va CAT
trong c!16i c'éy hoa Cuc sau 30‘ngéy nudi cay trén'méi trwong MS
thay the muoi NazMoQ4.2HZO bang MoO,NPs. (’-) Doi chirng am: moi
trwong MS loai bé mudi Na,MoO,.2H20; (+) Boi chirng dwong: moi
treong MS co ban; *Cac gia tri v&i cac chiv céi khac nhau cé sy khac
biét dang ké gitra cac nghiém thirc.

Trong qua trinh nudi cdy thuc vét, cic yéu td moi truong
bat lgi ton tai va tao ra mot luong 16n céc loai oxy phan tng
(ROS) bao gom hydro peroxide (H,0,), oxy nhom don (-O,")
va cac gbe hydroxyl (‘OH). ROS pha v& nhidu qua trinh s1nh
hoc bang cach thay d6i duong truyén tin hiéu noi bao [29]. Vi
du, ROS géy ra qua trinh peroxid hoa 11p1d lam ton thuong
mang té bao. Nghiém trong hon, ROS ¢6 thé 1am hu ton ciu
tric ciia chudi DNA bang cach phan tmg véi cac phén tir sinh
hoc tao ra DNA [30]. Do d9, cai thién hoat dong ctia hé théng
enzyme chong oxy héa 1a mot qua trinh sinh hoc quan trong
dé cai thién su phat trién cua thuc vat; hon nira, su cai thién
nay dic biét quan trong dbi voi kha nang chéng chiu stress
clia cdy con in vitro trong giai doan thich nghi ¢ diéu kién ex
vitro. Mo ¢ tac dong 1én cac enzyme chiu trach nhiém cho qua
trinh di hoa purine, sinh tong hop ureide, acid abscisic va oxy
hoa sulfite trong cay ho Dau [11, 31]. Viéc st dung phan bon
Mo théng thuong, chang han nhu ammonium heptamolybdate,
ammonium dimolybdate va natri molybdate, gay lo ngai do do
tinh khiét ciia ching thip, tir d6 dua cac hop chit khac vao dat
gdy su tich tu va gay tac déng ¢6 hai dén cay trong. Trong khi
do, MoO \NPs c6 do tinh khiét 99%, lam giam kha nang tich
lily cac yéu t6 khong mong muon nhu cac hop chit Mo khac
[32, 33]. Ngoai ra, Mo ciing can thiét cho qué trinh sinh tong
hop Moco va enzyme molybdo, anh huong dén qué trinh
chuyén doi nang lugng va diéu chinh biéu hién gen [34, 35].

3.3. Dw lugng Mo va khd nang hdp thu khodng ciia
cdc chéi cdy hoa Cic nudi cdy trén moi truwong thay thé
NaMoO,2H,0 bang MoO,NPs

Két qua phén tich cho thdy, du lugng Mo trong chdi cay
hoa Clc ting dan theo ndng do Mo c6 trong moi truong nudi
cay (hinh 3). Trong nghiém thtc (-), Mo van duoc phat hién
ngay ca khi mau dwoc nudi céy trén moi truong khéng co
Na,MoO,.2H,0; dicu nay cho thay su tich tu Mo van con sot
lai tu giai doan nudi cay trudc d6. Tuy nhién, nong do Mo
nay khong du cho qué trinh sinh truong va phét trién cta choi
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cay hoa Cuc (hinh 1). Ngoai ra, nghién ctru nay con chiing
minh rang céc chét dinh dudng dugc hap thy hiéu qua va nhanh
chong hon boi cac miu thuc vat khi & kich thuéc hat nano
(hinh 3). Nhing phat hién ndy cho thay rang, viéc thay thé
muo1 Na,MoO,.2H,0 bang MoO,NPs trong m01 truong nuoi
cdy da glup tang cuorng kha nang hap thy, cung cdp ngudn dinh
dudng vi lugng cho thuc vat dé hé trg qua trinh sinh trudng va
céac hoat dong quan trong khac.
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Hinh 3. Dw lwong Mo trong mau chéi ngon cay hoa Cuc dwoc
nudi cdy trén méi trweng MS thay thé mudi Na,MoO,.2H,0
bang MoO,NPs. (-) BGi chirng am: méi truong MS loai bd muoi
Na,MoO,.2H,0; (+) Bdi chirng dwong: méi treong MS co ban.

Hon nita, tic dong tich cuc cia Mo ddi voi kha nang hép
thu chat dinh dudng da dugc quan sat thiy trong nghién ctru
nay (hinh 4). Két qua cho thiy, kha ning hip thu dinh dudng
ctia chdi cdy hoa Cuc ¢ nghiém thirc (-) 1a thap nhét so voi cac
nghiém thitc con lai. Ngoai ra, kha nang hap thu khodng Ca,
Mg, K, Cu, Fe ting dan theo ndng do MoO,NPs trong mdi
trudng nudi cdy (37,25-149 pg/l). Két qua t01 vu nhat dugc
quan sit thiy & nghiém thic 149 pg/l MoO .NPs. Méc du
ndng d6 Mo trong nghiém thirc (+) tuong duong voi nghlem
thirc 149 pg/l MoO,NPs, tuy nhién hi¢u qua hap thy chat dinh
dudng trong nghlem thire nay lai khong toi uru (hlnh 4). Vi Vay,
& kich thude nano, Mo c6 tac dong toi uu hon dén kha ning hip
thy khoang cta cay trong. Tuy nhién, nong d6 MoO ,NPs quéa
cao (223,5 va 298 ug/l) lai gay doc ddi véi chdi cay hoa Clc,
lam giam kha ning hap thu chit dinh dudng ¢ dbi twong thyc
vat nay (hinh 4).

Céc chit dinh dudng thiét yéu bao gém N, P, K, Cu, Fe, Mn,
Zn va Mo rat quan trong cho su phét trién va nang sut ti wu cia
cay trong [36, 37]. Su thiéu hut cac chit dinh dudng da luong va
vi luong nay lam gian doan sy phét trién cua cdy trong, dan dén
san lugng cdy trong giam dang ké [38] Mo lam tang hoat dong
cua enzyme chdng oxy hoa, san xuit ABA, dong hoa N va Fe,
dan dén cai thién su phat trién cua thuc vét va kha nang chong lai
stress oxy hoa [39, 40]. Nong do Mo khong du c6 thé lam giam
hiéu qua ciia phan bon nito (N), ddn dén ning suat cdy trong va
tréi cdy giam, ddc trung 13 14 bit thuong va ting truong cdi coc
[41]. Mo khong thé thiéu trong qué trinh chuyén hoa N, bao gom
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Hinh 4. Kha néng hap thu da lweng (Ca, Mg, K) va vi lweng (Cu, Fe)
cua chéi cay hoa Cuc nubi cay trén méi trweng MS thay thé mubi
Na,MoO,.2H,0 bing MoO,NPs. (-) Dbi chirng &m: méi trwéng MS loai
b6 mudi Na,MoO,.2H20; (+) Béi chirng dwong: méi trueng MS co ban.

¢b dinh N, khu nitrat va df”mg héa N [29]. O cdy Ca chua, Mo
hé tro h?ip thu Fe; trong khi do, ¢ cdy Lua, khi dugc phat trién
trong moi trudong giau Fe s& ting cuong kha ning hap thu Mo
[34, 35]. Ngoai ra, vai trd ciia Mo 1én sy sinh truong, phét trién
va ra hoa cua cdy hoa Cuc trong didu kién ex vitro cling da duoc
nghién ctru [42]. O hoa Clic, lugng Mo thich hop s& hd tro sy phat
trién cua hat glong khoe manh. Hon thé nita, Mo anh huong dén
qué trinh chuyén hoa N, ¢6 tac dong gian tiép dén qué trinh quang
hop cua thyc vat [43].

3.4. Ddnh gid qud trinh ra ré ciia cdy hoa Ciic tir nuéi cdy
trén méi truong bo sung MoO ,NPs

Sau 15 ngay nuoi cay, du lugng MoO,NPs con lai trong mu
chdi di anh hucng dén giai doan ra 1& in vitro cia cay hoa Cuc
(hinh 5 va 6). O tit ca cac chi tiéu (chiéu cao cdy, sb 1&, chiéu
dai &, SPAD, khoi lugng tuoi, khdi lugng kho va ty 18 tich liy
chat kho) ciia nghlem thie 149 pg/l MoO,NPs van cho thdy uu
the 0 giai doan ra re. Piéu tha vi 13, mic du du lwong Mo trong
mau ¢ nghiém thitc (+) cao hon so vé6i cac nghiém thirc 37,25
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Hinh 5. Anh hwéng cia dw lwong MoO,NPs 1&én kha nang ra ré cta cay hoa Cuc sau 15
ngay nudi cay. (A) S6 ngay cdm rng ra ré; (B) Sé ré va chiéu dai ré; (C) Khéi lwong twoi, kho va
ty 16 tich Ity chat kho; (D) SPAD. (-) Béi chirng am: mai treong MS loai bd mudi Na,MoO,.2H,0;

(+) Béi chirng dwong: méi trwerng MS co ban.

va 74,5 ng/l, kha nang ra 1é va sinh truong cua nhimg cdy nay
khong t6t bing nhimg céy c6 nguon gbc tir moi truong thay thé
Na MoO,.2H,0 bing MoO ,NPs. Cdy con ¢ nghi¢ém thirc (+) co
mau vang, 14 nho cup; trong khi d6, & cac nghiém thirc thay thé
Na MoO,.2H,0 bing MoO,NPs cay con c¢6 mau xanh dam, 1a to
(hinh 6).

Su phit trién ciia h¢ thong ré rat quan trong dé cay lay nudc,
hép thy chat dinh dudng tir cic nguon phan b khong déu, duy tri
sy 6n dinh vé cdu trac va phan tmg véi cac yéu t sinh hoc va phi
sinh hoc. Sw phat trién cta hé thong r& bi anh huong dang ké boi
céc tin hiéu N khéc nhau va ngudn N c6 trong ving ré. Mo rat quan

Hinh 6. Anh hwéng cua dw lwong MoO,NPs Ién kha nang ra ré cla
cay hoa Cuc sau 15 ngay nudi cay. Thanh bar = 2 cm. (-) Boi chirng
am: méi truong MS loai bé mudi Na,MoO,.2H,0; (+) Béi chirng duong:
moi trwdng MS co ban.
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1200 hoa nito. Nghién ctu cua M. Imran va cs
(2021) [44] da chi ra ring, Mo gop phan
dang ké vao viéc ting cuong sy phat
trién cta hé‘th(“')ng ré cdy Lua mi bing
cach thuc déy sdn xudt oxit nitric, tao
diéu kién cho sw hap thu va dong hoa N
higu qua, ciing nhu diéu chinh cac biéu
hién gen nitrate transporter.
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4. Két luan

SPAD
Nghién ctru ndy da chimg minh dugc
vai tro cia MoO,NPs trong vigc thay thé
b ) cho Na,MoO, 2H O trong moi truong
£ nuoi cay cay hoa Cuc trong cac giai
doan sinh trudng, phét trién va ra ré. Tuy
thudc vao timg giai doan sinh truong,
nong do MoO NPs t01 wu (149 pg/l) s&
tang cuong | kha ning sinh truong, sy hap
thu cac chat dinh dudng va hoat dong
cua enzyme chong oxy héa cla mau
nudi cay hoa Cuc cdy in vitro.

Nghién ctru nay duoc hd trg kinh phi
bi Chuong trinh phat trién nhom nghién ctru xuat sic hang I vé
“Nghién ctru anh huong ciia mot sb hat nano kim loai Ién sy phat
sinh hinh thai, sinh treong - phét trién, sinh 1y - sinh hoa va tich
liy hop chit thir cap cua mot O cdy trong c6 gi4 tri kinh té nuoi
cdy in vitro” theo s6 ma sb dé tai NCXS01.03/22-24 cua Vién Han
lam Khoa hoc va Cong ngh¢ Viét Nam. Cac tac gia xin chan thanh
cam on.

TAI LIEU THAM KHAO

[11M. Mekapogu, O.K. Kwon, H.Y. Song, etal. (2022), “Towards the improvement
of ornamental attributes in chrysanthemum: Recent progress in biotechnological
advances”, International Journal of Molecular Sciences, 23(20), DOI: 10.3390/
1jms232012284.

Nghiém thirc

[2] A. Tam (2023), “Earned more than 55 million USD from selling
chrysanthemums to foreign customers”, VietNamNet.vn, https://vietnamnet.vn/thu-
hon-55-trieu-usd-tu-ban-hoa-cuc-cho-khach-tay-2109695.html, accessed 15 May 2023
(in Vietnamese).

[3] N. Miler, 1. Jedrzejezyk, S. Jakubowski, et al. (2021), “Ovaries of
chrysanthemum irradiated with high-energy photons and high-energy electrons can
regenerate plants with novel traits”, Agronomy, 11, DOI: 10.3390/agronomy11061111.

[4] H.T. Tung, N.B. Nam, N.P. Huy, et al. (2018), “A system for large scale
production of chrysanthemum using microponics with the supplement of silver
nanoparticles under light-emitting diodes”, Scientia Horticulturae, 232, pp.153-161,
DOI: 10.1016/j.scienta.2017.12.063.

[5] A. Tymoszuk, N. Miler (2019), “Silver and gold nanoparticles impact on in
vitro adventitious organogenesis in chrysanthemum, gerbera and Cape Primrose”,
Scientia Horticulturae, 257, DOI: 10.1016/j.scienta.2019.108766.

[6] D.H. Kim, J. Gopal, I. Sivanesan (2017), “Nanomaterials in plant tissue
culture: The disclosed and undisclosed”, The Royal Society of Chemistry, 7, pp.36492-
36505, DOL: 10.1039/C7RA07025J.

1



[7] A.V. Barker, D.J. Pilbeam (2015), Handbook of Plant Nutrition, CRC Press,
pp.110-121.

[8] T. Kruse, C. Gehl, M. Geisler, et al. (2010), “Identification and biochemical
characterization of molybdenum cofactor-binding proteins from Arabidopsis
thaliana”, Journal of Biological Chemistry, 285(9), pp.6623-6635, DOI: 10.1074/jbc.
M109.060640.

[9] RR. Mendel, S. Leimkiihler (2015), “The biosynthesis of the molybdenum
cofactors”, Journal of Biological Inorganic Chemistry, 20, pp.337-347, DOI: 10.1007/
s00775-014-1173-y.

[10] F.J. Maathuis, E. Diatloff (2013), “Roles and functions of plant mineral
nutrients”, Methods in Molecular Biology, pp.1-21, DOIL: 10.1007/978-1-62703-152-3 1.

[11]. B.N. Kaiser, K.L. Gridley, B.J. Ngaire, et al. (2005), “The role of molybdenum
in agricultural plant production”, Annals of Botany, 96(5), pp.745-754, DOI: 10.1093/
aob/mci226.

[12] M.H. Siddiqui, M.H.A. Whaibi, F. Mohammad (2015), Nanotechnology and
Plant Sciences, Springer, pp.289-311 (in Switzerland).

[13] K. Gopinath, S. Gowri, V. Karthika, et al. (2014), “Green synthesis of gold
nanoparticles from fruit extract of Terminaliaarjuna, for the enhanced seed germination
activity of Gloriosa superba”, Journal of Nanostructure in Chemistry, 4(3), pp.1-11,
DOI: 10.1007/s40097-014-0115-0.

[14] J.P. Giraldo, M.P. Landry, S.M. Faltermeier, et al. (2014), “Plant nanobionics
approach to augment photosynthesis andbiochemical sensing”, Nature Materials,
13(5), pp.400-408, DOI: 10.1038/nmat3947.

[15] H. Zhang, R. Wang, Z. Chen, et al. (2022), “Nanoscale molybdenum oxide
improves plant growth and increases nitrate utilisation in rice (Oryza sativa L.)”, Food
and Energy Security, 11(2), DOL: 10.1002/fes3.383.

[16] T. Murashige, F. Skoog (1962), “A revised medium for rapid growth and
bioassays with tobacco tissue cultures”, Physiologia Plantarum, 15(3), pp.473-497,
DOLI: 10.1111/5.1399-3054.1962.tb08052.x.

[17] S. Marklund, G. Marklund (1974), “Involvement of the superoxide anion
radical in the autooxidation of pyrogallol and a convenient assay for superoxide
dismutase”, European Journal of Biochemistry, 47(3), pp.469-474, DOI: 10.1111/
j.1432-1033.1974.tb03714 x.

[18] L. Goth (1991), “A simple method for determination of serum catalase
activity and revision of reference range”, Clinica Chimica Acta, 196(2-3), pp.143-151,
DOI: 10.1016/0009-8981(91)90067-M.

[19]Y. Nakano, K. Asada (1981), “Hydrogen peroxide is scavenged by ascorbate
specific peroxidase in spinach chloroplasts”, Plant Cell Physiology, 22(5), pp.867-880,
DOI: 10.1093/oxfordjournals.pcp.a076232.

[20] Y. Kojuncu, J.M. Bundalevska, U. Ay, et al. (2004), “Atomic absorption
spectrometry determination of Cd, Cu, Fe, Ni, Pb, Zn, and TI traces in seawater
following flotation separation”, Separation Science and Technology, 39(11), pp.2751-
2765, DOL: 10.1081/SS-200026751.

[21] D.B. Duncan (1955), “Multiple range and multiple F tests”, Biometrics, 11(1),
pp.1-42, DOL: 10.2307/3001478.

[22] E. Scheffer, P. Schachtschabel (2002), Textbook of Soil Science, Auflage
Spektrum Akademischer Verlag, Heidelberg, German, 15, 593pp.

[23] H. Marschner (2012), Marschner's Mineral Nutrition of Higher Plants, 3%
Edition, Academic Press, DOI: 10.1016/C2009-0-63043-9.

[24] M.G. Moussa, X. Sun, M.A. Ismael, et al. (2022), “Molybdenum-induced
effects on grain yield, macro-micro-nutrient uptake, and allocation in Mo-inefficient
winter wheat”, Journal of Plant Growth Regulation, 41(4), pp.1516-1531, DOI:
10.1007/s00344-021-10397-0.

[25] PK. Sharma, A.S. Raghubanshi, K. Shah (2021), “Examining the uptake
and bioaccumulation of molybdenum nanoparticles and their effect on antioxidant
activities in growing rice seedlings”, Environmental Science and Pollution Research
International, 28, pp.13439-13453, DOIL: 10.1007/s11356-020-11511-7.

[26]N. Taran, L. Batsmanova, O. Kosyk, etal. (2016), “Colloidal nanomolybdenum
influence upon the antioxidative reaction of chickpea plants (Cicer arietinum L.)”,
Nanoscale Research Letters, 11, pp.1-5, DOL: 10.1186/s11671-016-1690-4.

KHOA
&CONGHI\?GCI:-IE

67(11) 11.2025

s Khoa hoc Tu nhién | Khoa hoc su séng; Khoa hoc Néng nghiép | Cong nghé sinh hoc trong ndng nghiép, thdy san

[27] E. Thomas, 1. Rathore, J. Tarafdar (2017), “Bioinspired production of
molybdenum nanoparticles and its effect on chickpea (Cicer arietinum L)”, Journal of
Bionanoscience, 11(2), pp.153-159, DOI: 10.1166/jbns.2017.1425.

[28] T. Ahmed, M. Noman, M. Rizwan, et al. (2022), “Green molybdenum
nanoparticles-mediated bio-stimulation of Bacillus sp. strain ZH16 improved
the wheat growth by managing in planta nutrients supply, ionic homeostasis and
arsenic accumulation”, Journal of Hazardous Materials, 423, DOI: 10.1016/.
jhazmat.2021.127024.

[29] R. Mittler (2002), “Oxidative stress, antioxidants and stress tolerance”,
Trends in Plant Science, 7(9), pp.405-410, DOI: 10.1016/s1360-1385(02)02312-9.

[30] W. Jozwiak, B. Politycka (2019), “Effect of selenium on alleviating oxidative
stress caused by a water deficit in cucumber roots”, Plants, 8(7), DOI: 10.3390/
plants8070217.

[31] R.R. Mendel, G. Schwarz (2011), “Molybdenum cofactor biosynthesis in
plants and humans”, Coordination Chemistry Reviews, 255(9-10), pp.1145-1158, DOI:
10.1016/j.ccr.2011.01.054.

[32] A. Heidarzade, M. Esmaeili, M. Bahmanyar, et al. (2016), “Response of
soybean (Glycine max) to molybdenum and iron spray under well-watered and water
deficit conditions”, Journal of Experimental Biology and Agricultural Sciences, 4(1),
pp.37-46, DOL: 10.18006/2015.4(1).37.46.8.

[33] L.V. Trong, B.B. Thinh, N. Hung (2020), “Impacts of molybdenum on
drought tolerance of some maize (Zea mays L.) cultivars at seedling stage”, Plant Cell
Biotechnology and Molecular Biology, 21(19-20), pp.70-77.

[34] M.T. Jiménez, A.C. Ampudia, A. Galvan, et al. (2013), “Molybdenum
metabolism in plants”, Metallomics, 5(9), pp.1191-1203, DOL: 10.1039/c3mt00078h.

[35] F. Bittner (2014), “Molybdenum metabolism in plants and crosstalk to iron”,
Frontiers of Plant Science, 28(5), DOI: 10.3389/fpls.2014.00028.

[36] S. Kumar, S. Kumar, T. Mohapatra (2021), “Interaction between macro-
and micro-nutrients in plants”, Frontiers of Plant Science, 12, DOI: 10.3389/
fpls.2021.665583.

[37] S. Guha, H. Sharma, G.K. Deshwal, et al. (2021), “A comprehensive review
on bioactive peptides derived from milk and milk products of minor dairy species”,
Food Production, Processing and Nutrition, 3(1), DOI: 10.1186/s43014-020-00045-7.

[38] D.K. Tripathi, S. Singh, S. Singh, et al. (2015), “Micronutrients and their
diverse role in agricultural crops: Advances and future prospective”, Acta Physiologiae
Plantarum, 37, DOL: 10.1007/s11738-015-1870-3.

[39] M. Zhang, C. Hu, X. Zhao, et al. (2012), “Molybdenum improves antioxidant
and osmotic-adjustment ability against salt stress in Chinese cabbage (Brassica
campestris L. ssp. Pekinensis)”, Plant Soil, 355, pp.375-383, DOL: 10.1007/s11104-
011-1109-z.

[40] M.H. Wu, L. Li, N. Liu, et al. (2018), “Molybdenum disulfide (MoS,) as
a co-catalyst for photocatalytic degradation of organic contaminants: A review”,
Process Safety and Environmental Protection, 118, pp.40-58, DOI: 10.1016/J.
PSEP.2018.06.025.

[4171Y. Gao, C. Chen, X. Tan, et al. (2016), “Polyaniline-modified 3D-flower-like
molybdenum disulfide composite for efficient adsorption/photocatalytic reduction of
Cr (VI)”, Journal of Colloid and Interface Science, 476, pp.62-70, DOI: 10.1016/j.
jcis.2016.05.022.

[42] K.R.T. Wood, E.J. Flaherty, A.J. Donetz, et al. (2023), “Improving boron and
molybdenum use efficiencies in contrasting cultivars of subirrigated greenhouse-grown
pot chrysanthemums”, Plants, 12(12), DOI: 10.3390/plants12122348.

[43] S. Jayakumar, A.K. Abhangrao, R.A. Sarje, et al. (2024), “Critical analysis on
effect of micronutrients on flowering plants: A review”, International Journal of Plant
& Soil Science, 36(6), pp.776-782, DOI: 10.9734/ijpss/2024/v36164683.

[44] M. Imran, X. Sun, S. Hussain, et al. (2021), “Molybdenum supply increases
root system growth of winter wheat by enhancing nitric oxide accumulation and
expression of NRT genes”, Plant Soil, 459, pp.235-248, DOIL: 10.007/s11104/-020-
04765-0.

18



DOI: 10.31276/VJST.2023-3447 Khoa hoc Tu nhién | Khoa hoc sy séng; Khoa hoc Néng nghigp | Cong nghé sinh hoc trong néng nghiép, thly sén

Danh gi sw khac biét kiéu hinh va thong so di truyén
trén cac giong/dong lia mau de cai thién chat lwgng hat gao chirc niing
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Tom tit:

Liia mau dwgc xem la loai gao dic sin, cé6 chira hoat tinh chéng oxy h6a manh va cé lgi cho sirc khoe con nguoi.
Nghién ciru nay dwogc thye hién nhim danh gia cac tinh trang nong hoc, chit lrgng va chit chdng oxy hoa trén 45
gidng/dong lia mau va chi sé khoang cach kiéu gen - kiéu hinh da tinh trang (MGIDI) dé tuyén chon ra giéng/dong
Ita mau tiém niing nhét. Két qua cho thiy, cac tinh trang c6 sy khac biét 16n vé kiéu hinh va di truyén. Ham lwong
anthocyanin dao dong 5,3-315,3 mg/g. Hé s6 di truyén theo nghia rong (H?,) dao djng tir 44 dén 87% cho cac tinh
trang. Phan tich thanh phin chinh 1 (PCA1) déng gép 22,5% vao tong bién thé trong khi PCA2 déng gép 14,3%.
Bay gidng/dong lia mau wu ti dwoc chon dya trén chi s6 MGIDI gom: Nép dé, Phudre ly, Séc niu 2, Lirt tim 2, Blau
sang, Lt tim 1 va NT Pak Ha. Cac gidng/dong lia mau dwgc chon nay sé 13 ngudn vit liéu quy cho viéc lai tao lia
chirc ning trong twong lai, nhim muc dich phat trién cac giéng ¢6 gia tri dinh duwdng cao, gop phs‘?ln nang cao sirc
khée cho nguwoi tiéu dung.

Tir khéa: anthocyanin, Kiéu gen - kiéu hinh da tinh trang, lia mau.

Chi s6 phén loai: 1.6, 4.6

Evaluation of phenotypic variation and genetic parameters in

coloured rice varieties/lines to improve functional grain quality
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Abstract:

Coloured rice is considered a specialty rice variety, has significant antioxidant properties, and beneficial effects for
human health. This study was conducted to evaluate the agronomic traits, quality, and antioxidant capacity on 45
coloured rice varieties/lines and the multi-trait genotype-ideotype distance index (MGIDI) to select the most potential
coloured rice varieties/lines. The results showed substantial genetic and phenotypic variation. The anthocyanin
content varied widely, spanning from 5.3 to 315.3 mg/g. The broad-sense heritability (H? ) coefficient ranged from
44 to 87% for the traits. The first principal component analysis (PCA1) contributed 22.5% of the total variance,
while the second principal component (PCA2) contributed 14.3%. Based on the MGIDI, seven elite coloured rice
varieties/lines including Nep do, Phuoc Ly, Soc nau 2, Lut tim 2, Blau Sang, Lut tim 1, and NT Dak Ha were chosen.
Therefore, these selected coloured rice lines/varieties will be a valuable resource for future functional rice breeding
programmes aimed at developing nutrient-rich varieties that contribute to improved consumer health.

Keywords: anthocyanin, coloured rice, multi-trait genotype-ideotype distance index.
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1. Ddt van de

Cay lha (Oryza sativa L.) 1a mt trong nam loai ngt cdc chinh
cung cap nang luong va dinh du’ong quan trong cho phan 16n déan
s6 chau A [1]. O Viét Nam, gao trang duoc tiéu thyu chu yeu trong
khau phan an hang ngay, nhung lai ¢6 gi4 tri dinh dudng va cac
chat chdng oxy hoa thap hon so v6i viée sir dung gao it hodc gao
mau. Hién nay, nguoi dan noéi chung da nhan thire 1 hon vé loi
ich strc khoe va gia tri dinh dudng cua gao It hodc gao mau mang
lai. Do d6, nhu cau vé gao mau va cac san phém cua nd phuc vu
cho cdc nganh cong nghiép thyc phim, y té va my pham d3 tang
1én, tao co hoi xudt khau cho céc nudc trong lta 16n & chau A [2].

Anthocyanin d dugc tim thay ¢ nhiéu bo phan khac nhau trén
cay lua, gop phan tao ra mau sic hip din, dic biét 1a mau sic cua
hat gao [3]. Mau sic hat c6 mau tir ndu, do, tim va den do thanh
phin va ndng do sic to khac nhau [4]. Sic t0 tang lén clng voi
su phét trién cua hat va nhing thay doi dugc quan sat thiy & céc
giai doan phat trién khac nhau [5]. Cac sic t khac nhau 14 két qua
cia sy két hop mot s hop chat trong 16p vo ngoai hat (pericarp)
hodc 16p vo cam (aleurone). Sic to anthocyanin gitip giam mirc
cholesterol trén ngudi, c6 loi cho viéc phong ngira bénh tiéu duong
va ung thu do hoat dong trc ché men aldose reductase [6]. Su tich
lity anthocyanin trong hat lta rt khac nhau giita céc giéng/dong
loa hay noi canh tac [7]. Hfiu hét cac giéng lua mua truyén théng,
lua ray vung cao va cac glong lua hoang déu ¢6 chira sic to mau,
nhimg giong lia nay chiém ty 1¢ dang ké trong ngan hang gen ltia.
Ng0a1 ra, céc giong lua voi hat gao mau do, tim, den, nau va vang,
van duoc trong 6 mot s6 khu vue tai Viét Nam vi gia tri dinh dlr(mg
va duoc tinh ciia ching, hodc c6 thé 1 do tap quan van hoa truyén
thong canh tic lua 6 mdi ving mién. Mot s6 nghién ctru cho thiy,
ham luong cac hop chét chdng oxy hoa, vitamin va khodng chat
cao gip 3 dén 4 lan so v6i cac giéng lta hién dai [8]. Cac gidng
lha truyén thdng thudng so hiru cac ving gen quy vé gi tri dinh
dudng va khoang chét co loi, do d6, viéc dua chuong trinh cai tién
céc gidng lua didc san nhdm huéng dén nén ndng nghiép xanh, an
toan va bén vitng 1a nhu cau cép thiét.

Cac phuong phap thim do da bién nhu phan tich thanh phin
chinh (PCA), phan tich phan biét tuyén tinh (LDA) da duogc sir
dung rong rai dé giam khoang cach va xap xi truc quan hai chiéu,
lién quan dén cac nghiém thL'rc va tinh trang s lugng trén thuc
vat [9]. Méc du nhiing cach tiép can nay dé dang cung cip cai
nhin tong quan vé moi quan h¢ gilta cac tinh trang phuc tap,
nhung viéc xép hang cac phuong phap nghiém thuc xt ly dua
trén gid tri tinh trang phirc tap van 1a mot thach thirc khong nho
trong chon gidng cdy trong. Dé khic phuc nhugc diém nay, chi sb
khoang cach MGIDI di dugc dé xuat va thiét ké dé chon loc kiéu
gen trong chon gidng cdy trong, dua trén thong tin ctia nhiéu tinh
trang s luong va di dugc sir dung thanh cong dé chon kiéu gen
tot [10]. Phan tich mdi quan hé giira cac tinh trang s6 luong 1 rét
quan trong dé danh gia tinh kha thi ciia viéc chon loc chung hai
hodc nhiéu tinh trang, anh hudng cua viéc chon lgc céc tinh trang
thtr cip dén muc ting di truyén cho tinh trang chinh.
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Mot bo gidng/dong lua da dang vé& mau duoc lwu trit tir ngén
hang gen, Truong Pai hoc Can Tho dugc d4nh gia. Muc tiéu chinh
la st dung chi s6 MGIDI dé khai thac thong tin ciia nhiéu tinh
trang nong hoc, sinh hod va chét luong nham xéc dinh lya chon
cac giéng/dong lua mau tiém nang phuc vu cho chuong trinh chon
tao giong lua chirc nang.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit liéu

Vit liéu cho nghién ctru nim trong chuong trinh chon giéng/
dong lia mau chtc nang cua Truong Nong nghiép, Truong Dai
hoc Can Tho. Bo gom 43 giéng/dong lta va 2 ddi chimg (IR64 -
gao khong mau va loa tim Long An - gao mau) tir ngan hang gen,
Truong Dai hoc Can Tho, duge danh gia trong vy dong xuan 2022-
2023 tai Can Tho (bang 1). Thi nghiém dugc bé tri theo kiéu khdi
hoan toan ngau nhién véi 3 lan lap lai. Dién tich mdi khdi 1a 10
m?, khoang cach cdy 20x20 cm. Cay ma sau 2 tuan tudi dugc ciy
sang rudng va cong thuc phan bon duge st dung cho vu dong xuan
1a 100 kg/ha N - 40 kg/ha K O - 30 kg/ha K O. Ky thuat canh tic
va quan 1y sau bénh hai chlnh cho thi nghlem danh gia ngoai dong
duoc thuc hién theo quy trinh canh tac cac gidng lua [11].

Bang 1. Danh sach 45 gidng/dong lta mau va déi chirng dwoc
danh gia trong vu déng xuan 2022-2023.

STT  Gibng/dong Nhém STT  Gibng/dong Nhom
1 Bléu sang LR 24 Lit tim 3 S
2 Nép cdm LR 25 Lit tim 4 (o
3 Péo du day LR 26 Litt tim 6 Cs
4 Plu sang riu LR 27 Lit tim 10 (o
5 Xién pan LR 28 Lt tim 11 Cs
6 NT Pik Ha LR 29 Litdo VL 1 (o
7 NTTuMoRéng LR 30 Lit do VL2 Cs
8 NT Sa Thy LR 31 Litt do VL 3 S
9 NT Dik Glei LR 3 Lit do VL 4 Cs
10 Nang co do LM 33 Jasmine 85 CS
11 Nang co dot LM 34 KorKhor57 CS
12 Ngv IM 35 NV24 Cs
13 Phudc ly IM 36 TC26 Cs
14 Soc IM 37 Nép tim thom s
15 Soc su 2 IM 38 SH38 Cs
16 Song doi IM 3 SH44 Cs
17 Nho do IM 40 SH47 cs
18 Miic cu 1 IM 4 HNOE cs
19 Ni voi dang 1 Cs ) Nép do cs
20 Lutdo 1 CS 43 Ngoc do huong dita CS
A Litds2 s M (L};';‘C“n‘?éi;’“g A g
b)) Litt tim 1 s 45 IR64 (B/C khong g
mau)
23 Litt tim 2 Cs

D/C: dbi chirng; LR: lta rdy; LM: lta mau; CS: Ita cao san.
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2.2. Pdnh gid kiéu hinh

Dir liéu cac tinh trang: 14 tinh trang néng hoc gdm chiéu dai
thia 14 (CDTL), dudng kinh 16ng (DKL), chiéu dai 14 (CDL), chiéu
rong 14 (CRL), chiéu cao cay (CCC), chidu dai bong (CDB), s6
bong/bui (SBB), tong s6 hat (TSH), sé hat chic (SHC), s hat
1ép (SHL), khdi luong 1000 hat (KL1000), khéi lwong gam/
bui (KLGB), chiéu dai hat gao (CDH), chiéu rong hat (CRH); 2
tinh trang chat luong hat gdm ham luvong amylose va do bén gel
(DBG); 4 tinh trang dinh dudng hat gbm ham luong anthocyanin,
flavonoid, phenolic va ABTS. Quy trinh va tiéu chuan danh gi4
céc tinh trang nong hoc, hinh thai va sau, bénh thuc hién theo tiéu
chuén cua Vién Nghién ctru laa qudc té (IRRI) [12] nhu sau:

- CDTL: Ghi nhan sé do thyc té tinh bang cm va duoc do tir
goc thia la dén dinh thia.

- DKL: Ghi nhan $6 do thuc té b?mg cm va dugc do vi tri ngay
gilta cua long thr 3 tinh tir goc than lia.

- CDL: Ghi nhan s6 do thyc té tinh bang cm ctia 14 ngay dudi la
¢0, ¢ giai doan phat trién thlr 6 cua cdy Ita. Nam khom/khoi duge
xac dinh ngau nhién.

- CRL: Ghi nhan s6 do thuc té tinh bang cm cia phan rong nhat
cua phién 1a ngay bén du6i 14 o, & giai doan phat trién thir 6 cua
cay lta. 5 khom/khdi dugce xéc dinh ngéu nhién.

- CCC: Xé4c dinh tir mat dat dén dinh bong cao nhit, ¢ giai
doan It truong thanh >80%. Nim khom/khéi dugc xac dinh ngéu
nhién.

- CDB: 5 bong/khoi dugc chon ngéu nhién dé xac dinh chiéu
dai bong tinh tir gbc dén dinh bong.

- SBB: 5 khom/khéi duge chon ngau nhién dé xac dinh sb
bong/khom.

- TSH: 5 bong/tong s hat dém duogc trén ndm bong va tinh
trung binh.

- SHC: Hat chac/bong dugc xéc bing cach dung ngon tay an lén
hat va ghi nhan c6 hat hoan chinh. 5 bong/khdi dugc chon ngau nhién.

- SHL: Hat 1ép/bong dugc xac bang cach dung ngon tay an Ién
hat va ghi nhan khong c6 hat. 5 bong/khoi dugc chon ngau nhién.

- KL1000: Sau khj hat dugc thu hoach va phoi kho yc’yi d6 4m
(MC) khodng 14%, dém 1.000 hat va dung can di¢n tr dé xac dinh
khoi lugng.

- KLGB: Sau khi hat dqu thu hoach va phoi ‘k}}("), can khf)i
luong hat cia mot bui lta, do am d9. Sau d6 quy vé am do chuan
14%.

- CDH: Ghi nhén do thyc té cta chidu rong hat tinh bé“mg mm
le} khoang cach giita 2 dinh ciia hat. 10 hat dugc xac dinh trén mdi
lan 13p lai.

- CRH: Ghi nhan do thyc té cua chidu rong hat tinh béng mm la
khodng cach gilta va ving tai diém rong nhat cta hat. 10 hat dugc
xdc dinh trén moi lan lap lai.
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- Phan tich ham luong amylose: Pugc xac dinh dua trén
phuong phdp sinh hoa [13]. Amylose duogc phén tich trén may
quang phé theo phuong phép ciia G. Graham (2002) [14]. Thang
diém danh gia ham lugng amylose thyc hién theo IRRI [12].

- Panh gia DBG: Thyc hién theo phuong phap cua G.B.
Cagampang va cs (1973) [15], cac mau gao dugc tach vo triu, sau
do nghlen min va do dm d¢ hat gao. Poc va ghi nhén két qua bing
cach dé ong nghiém nim ngang trén bé mit phang ctia glay ké o ly,
sau 60 phit thi do chidu dai thé gel, don vi mm. Panh gia két qua
0 bén thé gel theo thang diém ctia IRRI [14].

- Phan tich ham lwgng anthocyanin: Thyc hién theo A.
Ghasemzadeh va cs (2018) [16] va c6 hiéu chinh. Mau bot cua
45 gidng/dong duoc chiét xudt bfmg cach can 50 mg véi 5 ml
methanol chtra 1% HCI (99 1), dé qua dém & nhiét d6 1a 4°C. Hon
hop duoc ly tim va phan ndi trén mat dugc thu thap dé phan tich
ham luong anthocyanin.

- Phan tich ham lugng flavonoid: Thyc hi¢n theo H.I. Jun va cs
(2012) [17]. Méu bot cua giéng gao lit dugce chiét xudt bang cach
cén 90 mg véi 1,8 ml ethanol 85%. Hon hop duoc ly tim 1.000
vong/phut trong 15 phut, phan ndi trén mit dugc thu thap va trix
& -20°C dé phan tich ham lugng polyphenol, flavonoid tong s6 va
cac kha nang khang oxy hoa.

- Phan tich ham lugng phenolic: Thyc hién theo H.I. Jun va cs
(2012) [17]. Mu bot cua gidng gao It duogc chiét xudt bang cach
can 90 mg véi 1,8 ml ethanol 85%. Hon hop duge ly tim 1.000
vong/phut trong 15 phit, phan ndi trén mat duoc thu thap va trir ¢
-20°C dé lam phan tich ham luong polyphenol, flavonoid tong s6
va cac kha nang khang oxy hoa. Dinh lugng ham lugng polyphenol
tong s (TPC) bing thudc thir Folin-Ciocalteu, theo quy trinh dwogc
mo ta boi A.C. Mella va cs (2014) [18] ¢6 hiéu chinh.

- Phan tich ham lugng ABTS: Thyc hién theo H.I. Jun va cs
(2012) [17]. Mu bot cua gidng gao It duge chiét xudt bang cich
can 90 mg véi 1,8 ml ethanol 85%. Hon hop duge ly tim 1.000
vong/phut trong 15 phut, phan ndi trén mit dugc thu thap va trix
& -20°C dé lam phan tich ham luong polyphenol, flavonoid tong
sO va kha niang khang oxy hoa. Kha ning bit goc tw do ABTS*
dugc xac dinh theo phuong phép ctia R. Re va cs (1999) [19], N
Nenadis va cs (2004) [20] ¢6 hiéu chinh.

2.3. Phéin tich dit li¢u

Tom tit cac thong sé thong ké co ban, phan tich ANOVA mot
chiéu va hé s6 di truyén theo nghia rong (H?,) cho 20 tinh trang
danh gia dugc tinh dya trén goi phan tich [21]. Biéu b hop cho 20
tinh trang dugc xdy dyng dya trén g6i phan tich [22]. Trong d6, mo
hinh phan tich phuong sai (ANOVA) thi nghiém m¢t nhan to xay
dyng theo khoi ngau nhién du theo cong thirc sau:

Yi' = IJ+ B] + (.l)i]'
trong do: YJ 1a quan sat thir j & lan xir Iy thit i; j 1a s6 lan quan
sat; 1 1a s6 giong/dong; p 14 gia tri anh huong chung cho toan thi

nghiém; B, 1a anh huong cua nghiém thi i; o, 14 10i ngdu nhién
xuat hién trong quan sat thtr j & lan xtr 1y thi i.
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Hé s di truyén theo nghia rong (H?,) cho mbi tinh trang dugc
tinh theo cong thiic sau:
82 52
HZ, = 5 va sy = &+ —
trong d6: 0 ? 1a phuong sai do kiéu gen, d,’ 1a phuong sai do kiéu
hinh, 67 1a phuong sai do mdi truong va r la 50 lan Iap lai.

Bang d6 nhiét thé hién phan nhom di truyén 20 tinh trang cia
cac gidng/dong st dung phuong phap Ward dé phan nhom céc
gidng/dong va tinh trang danh gi thong qua goi phan tich [23].
Phén nhom dugc thyc hién theo thir bac nhat dinh, cho phép xac
dinh cac cu trac phan nhém manh hay yéu, gitp giam thleu tong
phuong sai trong nhom. Dong thoi, phén nhom di truyen gitip
nhan biét sy da dang di truyén cao hay thap trong s6 cic gidng/
dong lua danh gia.

Phan tich PCA dugc thyc hién dua trén chiic ning cua hai
phuong thire tinh toan b sung chinh nhu: preomp() va princomp()
nhim giam tinh hai chiéu cua dit liéu d& phuong sai it bi anh
hudng [24]. Muc dich chinh cta phan tich PCA 1a giam kich
thude cua ngudn dit liéu 16n, ting kha nang giai thich nhung df”)ng
thoi giam thiéu mét thong tin. Phan tich PCA duoc st dung dé
trich xut thong tin quan trong tir ngudn dit liéu da bién va hién thi
thong tin nay dudi dang mot tap hop cac bién méi. Cac bién méi
ndy twong tng véi su két hop tuyén tinh so véi céc bién ban dau.

Chi sb chon loc khodng céach gitta MGIDI dya trén dir liéu
cua 20 tinh trang ddnh gid va thong qua hai budc tinh todn: phan
tich nhan t6 [25, 26] va chi s0 khoang cich MGIDI [10]. Chi s6
MGIDI ding dé phan tich cac thi nghiém thyc vét véi thong tin
vé nhiu tinh trang, xac dinh cc phuong phap xir 1y mang lai
hi¢u qué thuén lgi cho hau hét cac tinh trang dang dugc nghién
ctru, da duoc sir dung thanh cong dé chon loc cac gidng/dong uu
viét. Cuong do chon loc céc giong/dong lia mau duoc danh gia &
mirc ¥ nghia 10%. Xép hang céc gidng/dong lia mau duoc thuc
hién nhu mgt chirc néng cua céc gia tri chi s6 chon loc dugc ude
do4n. Phép tinh cac hé sb bién thién kleu gen (CVg) va gid tri 56
du (CVr) ciing dugc tinh todn, cung cap trong két qua khi phan
tich chi so MGIDL.

Tét c4 cc gbi phan tich di liéu néu trén dugce xir Iy va phan
tich trén nén tang ngdn ngit R [27].

3. Két qua va ban luan
3.1. Khdc biét kiéu hinh ciia 20 tinh trang trong b liia mau

Két qua danh gia cho thy, sy khac biét di truyén y nghia
(p<0,1%) cia cac tinh trang giita cac gibng/dong lua mau dugc
danh gia (hinh 1, bang 2). Phan 16n c4c tinh trang cho thiy tan
sudt phan phdi binh thuong, nhung mét vai tinh trang cho thay
tAn suAt phén phéi bi sai 1¢éch so voi trung binh chung nhu: CRL,
amylose, DBG va ham lugng anthocyanin cho thdy ¢6 d6 sai léch
16n (hinh 1). Céc tinh trang dao dong va trung binh dugc ghi nhan
cho 20 tinh trang nhu sau: CDTL (0,5-3; 1,76 cm), DKL (0,2
-1; 0,54 cm), CDL (21,5-81; 57,1 cm), CRL (0,6-2,3; 1,59 cm),
CCC (71,5-166; 115,76 cm), CDB (16,6-35,7; 25,85 cm), SBB

KHOA
&CONGHI\?GCI:-IE

67(11) 11.2025

s Khoa hoc Tu nhién | Khoa hoc su séng; Khoa hoc Néng nghiép | Cong nghé sinh hoc trong ndng nghiép, thdy san

(3-24; 9,93 bong), TSS (93-333; 178,1 hat), SHC (72-329; 151,51
hat), SHL (2-108; 26,57 hat), KL1000 (15-36,5; 24,74 g), KLGB
(2,49-67,1; 23,89 g), CDH (5,19-8,61; 6,78 cm), CRH (1,65-3,01;
2,4 cm), ham lwong amylose (3,23-29,8; 13,09%), DBG (22-100;
70,32 mm), anthocyanin (5,3-315,3; 39,29 mg/g), flavonoid (242-
1252; 623,02 mg GAE/ml), phenolic (3,4-194,3; 77,67 mg GAE/
ml) va ABTS (17,3-97,7; 51,31%). C6 3/20 tinh trang khong co
khac biét gitra lta mua, riy va cao san, gdbm DKL, KL1000 va
CDB. C6 7/20 tinh trang cho thay su khac biét y nghia gitra 2/3
nhém (lia mua, rdy va cao san). Diéu nay chimg t6 yéu to moi
truong c6 tac dong dén cac giong/dong lua mau.

Hé s bién thién (CVr va CVg) dao dong trong khoang 1,04-
44,63 va 11,4-157,35% theo thir ty (bang 2). Dbi voi CVr cao
nhit 1a SHL, diu nay cho biét do chinh xéc thi nghiém tot. Nguge
lai, d6i voi CVr, thap nhat quan sat trén CDH, diéu nay cho thdy
do chinh xéc thi nghiém bi gidm di. D6i voi CVg, tim thay cao
nhét trén anthocyanin, cho biét khac biét di truyén 16n. Nguoc lai,
CVg thip nhat trén CDH, cho thdy it c6 sy khac biét di truyén.
Hé s6 di truyén theo nghia rong (H? ) ctia 20 tinh trang dugc
Bang 2. Hé sé di truyén (H? ), cac thanh phan phwong sai wéc
tinh va cac thong sé di truyén cho 20 tinh trang néng hoc dwoc
danh gia & 45 giéng/dong lta mau.

Tinh trang H? (%) CVr(%) CVg(%) P-value
CDTL 0,71 14,74 26,61 10,76 LA
DKL 0,46 13,43 26,89 12,88 RS
CDL 0,46 5,83 20,82 36,63 R
CRL 0,82 9,26 20,58 15,88 RS
CCC 0,66 4,02 19,61 69,04 XS
CDB 0,51 4,03 11,67 26,7 LEE
SBB 0,47 24,21 30,2 5,69 R
TSH 0,41 11,65 27,82 18,32 RS
SHC 0,53 13,5 31,6 17,41 ltd
SHL 0,51 44,63 72,81 9,06 R
KL1000 0,61 2,49 18,16 163,3 R
KLGB 0,65 14,02 41,16 27,37 RS
CDH 0,52 1,04 11,4 362 R
CRH 0,56 2,53 12,42 70,59 LEA
Amylose 0,87 2,6 59,47 1578 R
DBG 0,76 3,49 36,42 325 RS
Anthocyanin 0,7 2,35 157,35 13412 WL
Flavonoid 0,47 2,89 39,70 571,2 S
Phenolic 0,84 2,53 67,87 2081 oot
ABTS 0,44 1,11 42,1 4266 il
Ghi chu: *: ¢ y nghia thdng ké & mirc 5%; **: ¢ y nghia & muc 1%; ***: ¢ y

nghia théng ké & murc 0,1%. ns: khong y nghia. H2, : hé sé di truyén theo nghfa
rong. CVg: hé sé bién thién kidu gen; CVr: hé sb bién thién gia tri du.

22



Khoa hoc Tu nhién | Khoa hoc su séng; Khoa hoc Néng nghiép | Cong nghé sinh hoc trong néng nghiép, thily sén s

(A) Nhém B caosan Bl lGamoa B l0a By (B) Nhém BE caosan [ liamia B l0ardy (©) Nhém [ caosan [l Wamoa B l0acdy
1.25 ns - ns e ns
n 40 ns 400
— ns ns ns ns
§3 @1.00 as
= > o
o < 150 g 5300 &'
' 5 = " % °
E £0.75 ] @30 S =
=32 - = 2 3 £
=5 1 ]
e IS L1 IE o T
i 8 o
-; od K" =
51 2 H™ B m
0.25 L
caosan liamua |uaray caosan loamoa luardy cao san loamia 0a rdy cao san liamoa Ia rdy cao san luamua Iia rdy caosan luamua IGa rdy
100 s M i - 58 - - s
Y oo b - =
25 ns = T & 75 &
B 3 2
- 35
© 2 ? 3 §300 = E
. 2.0 | 20 @
3 - = B S . § 1 o850
= [ @ - =30 | |
2 60 = i S o = 2
2 @15 o 5 §25 8 |
) & ® 2200 — 3.5
“ o 5 . = a0 g
10 Bl Z B —
S |
20 i 100 15
caosan llamia la rdy -5 Caosan iamia iia - caosan loamia IGa rdy caosan liamia lda rdy caosdn ldamia Ida rdy caosan liamoa ldardy
Nhém B caosan [ loamia B l0ardy Nhém B caosin [l lua mia - lua rdy
o . (E) 1800
400 -
o £
E ‘5'3 0 300 1200 ;
g 8 b [} £ o
o .c_n & E
2 225 %200 S
w7 2 £ & 800
2 : Il z £
2 .
£6 = i
(&] o 400
o
caosan lamua I0a rdy caosdn liamua loardy cao san Iia mia loa ray cao san lua mia Ioa rdy
125 - 250 s 125 s
~30 100 200 100
3 » . _
o0 = 57 g =
=] 2 =
: : 10 : —
5 8 <
2 50 50
== 25

—_—

25

cao san lGamoa loardy cao sdn liamoa l0a rdy

cao san lia mia lda rdy cao san loa moa loa rdy

Hinh 1. Biéu dd hép cua 20 tinh trang danh gia trong bo 45 gidéng/dong Ita mau va ddi chirng. (A) Chiéu dai thia 14, dwdng kinh 16ng, chidu
dai 14 va chidu réng 1a; (B) Chiéu cao cay, chidu dai bong, sb bong/bui va tdng s hat; (C) Sb hat chic, sé hat 1&p, khéi lwong 1000 hat va khéi
lwgng gam/bui; (D) Chiéu dai hat gao, chiéu rong hat gao, ham lugng amylose va dd bén gel; (E) Anthocyanin, flavonoid, phenolic va ABTS.

ude lugng dao dong 0,44-0,87 trong vu (bang 2). CRL, amylose
va phel}olic co H2bs>0,8 cho the‘iy, vé loi ich chon loc ¢6 thé dat
dugc doi voi nhiing tinh trang nay. CDTL, CCC, CDB, SBB, SHC,
SHL, KL1000, KLGB, CDH, CRH, anthocyanin c6 szs dao dong
0,§-0,79. DKI:, CDL, flavonoid, ABTS ¢6 H’, thap (<,0,5) cho
thay, viéc tuyén chon tinh trang c¢6 H*_ tir trung binh dén cao s&
phu hop trong du doén. Riéng cac tlnh trang c6 H?, thap (<0,5)
can duoc xem xet danh g1a trong vu tlep theo, déc blet can ting
dién tich lay mau va ting s6 lan lap lai dé nghién ctru céi thién cac
tinh trang t6t hon.

3.2. Phén tich cdc thanh phan dnh huéng chinh (PCA)

Hai thanh phan chinh dau tién (PCA1 va PCA2) chiém 36,8%
trén tong s6 khac biét di truyén (hinh 2), giai thich cho sw phan
bo va su da dang tu nhién cho giong/dong va bien s6. PCAI

&éla?\f‘e NGHE 67(11) 11.2025

dong gop 22,5% tong bién thé trong khi PCA2 dong gop 14,3%.
PCA1l, CRL, DBG, CDH, CDL, CDB, KL1000, CRH, CCC, SHL,
DKL, flavonoid, anthocyanin, phenolic va ABTS cho thiy huéng
tai trong duong trong s6 cac dic diém nong hoc dwoc phan tich,
con KLGB, SHC, TSH, CDTL, SBB va amylose thé hién huong
tai trong am. i véi PCA2, CDTL, TSH, SHC, KLGB, CDH,
CRL, DBG, CDL, CDB, anthocyanin va flavonoid hudng tai trong
duong, ngugc lai, SBB, KL1000, CRH, CCC, DKL, SHL, ABTS,
phenolic va amylose theo hudng tii trong am. Két qua nay cho
théy, da xac dinh dugc mot s6 tinh trang chiu trach nhiém cho sy
bién doi kiéu gen quan sat duoc trong b 45 gidng/dong, tir d6
xéc dinh cac tinh trang c6 tic dong 16n nhat dén kiéu hinh ciia cac
gidng/dong, cung cap thong tin hitu ich cho viéc lya chon gidng/
dong trong cac chuong trinh chon gidng lua huéng dén dinh dudng
va khoang chit.
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Hinh 2. Phan tich thanh phan chinh (PCA) cho 45 giéng/dong

lta mau va déi chieng. Biéu dd chdm diém clia PCA1 va PCA2 voi

khoang tin cay 95% bi che mo:.

3.3. Phin nhém di truyén

Két qua phan nhom di truyén ciia 45 giéng/dong lia mau va
20 tinh trang thanh 4 phan nhém chinh trong vu (hinh 3), thé
hién dugc su da dang di truyén bén trong bd lta mau. Nhom
I gom 2/45 giéng/dong; nhém II gdm 34/45 nam cing phan
nhom véi giéng d6i chimg mau Lua tim Long An, nhom III
g0m 3/45 giéng/dong, va nhom IV g0m 6/45 gidng/dong ndm
cung phan nhém véi giéng ddi chimg khong mau IR64. Két
qua niy c6 thé s& trg gitp cho nha chon giéng nhan biét dwoc
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Hinh 3. Bang dé nhiét thé hién phan nhom di truyén ctia 20 tinh trang trén
bo 45 giéng/dong Ia mau va déi chirng. Mau dé twong trung cho céc gibng/
dong c6 nhiéu hon trong mau twong (rng. Mau xanh 14 cay twong trung cho
cac giéng/dong it phong pha hon.
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LMo LM38 LM23 | \uo

(MGIDI)

o Khong dwgc chon
e Dugc chon

Chi s6 khoang cdch kiéu gen - kiéu hinh da tinh trang

M3
LM32 s Lt M3

122
M7

Hinh 4. Két qua tép 7 gidng/dong lGa mau trién vong dwoc tuyén chon
bang phwong phap chon loc da bién kiéu gen - kiéu hinh da tinh trang véi
cwong do chon loc 10%. Cham tron mau dé va xam cho thay ca thé duoc
chon va khéng dugc chon.

cac gidng/dong laa mau wu th, c6 dic tinh di truyén twong tu va
cling 1a cac thong tin quan trong gitp xay dung chién lugc phat
trién dong Iua mau ti€ém nang giup cai thién chat lugng bita an
hang ngay.

3.4. Chi s6 chon loc kiéu gen - kiéu hinh da tinh trang
trén bj 45 giong/dong liia mau

Viéce st dung chi s6 chon loc tuyén tinh dugc su dung dé
chon tao gidng lua co kiéu gen - kiéu hinh da tinh trang van
con han ché [28]. Do d6, viéc tinh toan chi s6 khodng cach kiéu
gen - kiéu hinh da tinh trang (MGIDI) dugc su dung dé chon
kiéu gen trong cac chuong trinh chon giéng cay tréng dua trén
nhiéu tinh trang [29]. Két qua nghién ctru di tuyén chon dugc
7 dong lta wu ti (Nép do, Phude ly, Soc ndu 2, Lut tim 2, Blau
sang, Lut tim 1 va NT Dak Ha) v6i ham luong anthocyanin
(12-276,8 mg/g) dwoc xép hang tir 1 toi 7, cuong do chon loc &
muc 10% (bang 3, hinh 4). Trong do, chi s6 MGIDI dao dong
tir 5,48 dén cao nhét 7,19 cing voi muc xép hang tir 1 dén 7.

Bang 3. Chi sb khoang cach kiéu gen - kiéu hinh da tinh trang cta
cac giéng/dong lGa mau dwec chon, véi cuwng do chon loc 10%.

STT  Gibng/dong MGIDI  Anthocyanin (mg/g)  Xép hang
LM38 Népdo 548 147 1
LM9  Phudc ly 6,66 1 2
LM11  Séc ndu 2 6,66 123 3
LM19  Lit tim 2 676 749 4
LMl  Bléu sang 716 2768 5
LMI8  Littim 1 718 618 6
LM42 NT Dik Ha 7,19 149,1 7

Lua tim Long An (D/C mau) - 23,6 -

IR64 (B/C khong mau) - 54 :
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4. Két luan

Nghién ciru nay cung cap cac giong/dong liia mau dua trén cac
tinh trang nong hoc, sinh hoa va chat lugng bang cach sir dung chi
s chon loc MGIDI trong b da dang lta mau. Céc giong/dong lua
mau c6 gia tri dinh dudng cao hon so vé6i cac giéng lua khong co
sdc t0, vi ching chira ham lugng vi chét dinh dudng va cic hop
chat chong oxy hoa cao. Két qua cho thdy, gao mau cé chira cic
khoang chat chong oxy héa cao. Bay giéng/dong lia mau co gia tri
dinh dudng va chat chéng oxy hoa cao dugce xéc dinh trong nghién
ciru nay ¢6 thé dugc sir dung dé phat trién cac gidng lga ning sudt
cao va chuc nang.
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Budc dau phan lap va tuyen chon vi khuan o wa man tiém ning
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Tom tit:

Haloarchaea la vi khuin ¢4 wa min, cé kha ning san sinh enzyme hoat dong hiéu qua trong méi truwdng siéu min.
Nghién ciru nay da phén lap 27 chiing vi sinh vat tir canh dong mudi Hon Khoéi, Khanh Hoa (trwdc sap nhip) va sang
loc niim chiing tiém ning thudc nhém Haloarchaea qua thir nghiém dd nhay anisomycin. Céc chiing nay dwoc sang
loc kha ning sinh enzyme phén giai polysaccharide nhuw cellulase/xylanase, chitinase va hyaluronidase bang phwong
phap dia thach sir dung co chat CMC (carboxymethyl cellulose), chitin va acid hyaluronic. Két qua cho thay, chiing
VS7M5.3 ¢6 hoat tinh manh trén ca ba co chit, dic biét véi CMC va acid hyaluronic. Hai chiing VS7M5.1 va
VS7MS5.7 ciing ¢6 hoat tinh enzyme dang chii y. DAy 1a nghién ciru dau tién & Viét Nam tap trung vao vi khuin co
nuoi céy dwoc, phan 13p tir moi trwong siéu man tai df)ng mudi Hon Khéi va sang loc thanh cong cac chiing tiém
nang sinh enzyme phan giai polysaccharlde Nghién cu’u da buée diu xac dinh cac chiing c6 hoat tinh enzyme manh,
dac biét 1a VS7TM5.3, mé ra tiém nang khai thac nguon vi sinh vat ban dia cho cac &wng dung cong nghé sinh hoc.

Tir khoa: cellulase, chitinase, Haloarchaea, hyaluronidase, xylanase.
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Preliminary isolation and screening of halophilic archaea with potential to

produce cellulase, chitinase, xylanase, and hyaluronidase enzymes
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Abstract:

Haloarchaea are halophilic archaea capable of producing enzymes that function effectively in hypersaline
environments. This study isolated 27 microbial strains from the salt fields of Hon Khoi, Khanh Hoa (before the
administrative merger), and screened five potential haloarchaea strains using anisomycin sensitivity tests. These
strains were assessed for their ability to produce polysaccharide-degrading enzymes, including cellulase or
xylanase, chitinase, and hyaluronidase, using agar plate assays with carboxymethyl cellulose (CMC), chitin,
and hyaluronic acid as substrates. The results showed that strain VS7MS5.3 exhibited strong activity on all three
substrates, particularly carboxymethyl cellulose and hyaluronic acid. Two other strains, VS7MS5.1 and VS7TMS5.7,
also demonstrated noteworthy enzyme activities. This is the first study in Vietnam to focus on culturable halophilic
archaea isolated from hypersaline environments in the salt fields of Hon Khoi, successfully screening potential
strains for polysaccharide - degrading enzyme production. The study has preliminarily identified strains with
strong enzymatic activity, especially VS7MS.3, highlighting the potential of exploiting local microbial resources for
biotechnological applications.

Keywords: cellulase, chitinase, Haloarchaea, hyaluronidase, xylanase.

Classification numbers: 1.6, 4.6
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1. Dt van de

Haloarchaea, hay vi khuén cd wa man, 1a nhom vi sinh vat
phat trién manh trong cac moi truong si€u man nhu hé mudi,
bién Chét va cac dong mudi nhan tao [1, 2]. Cac vi sinh vat
nay co kha nang chiu nong d6 mudi cao nho co ché thich nghi
dac biét, dong thoi san sinh cdc enzyme c6 hoat tinh vuot
troi trong diéu kién khac nghiét. Trong moi truong siéu man,
ngudn carbon chi yéu bao gom cellulose, xylan, chitin va
hemicellulose - nhitng polysaccharide dong vai tro quan trong
trong chu trinh carbon trén Trai Dat [3, 4].

Cellulose, xylan va chitin 13 cac polysaccharide chinh, cau
thanh thanh té bao thuc vat va vo chitin cua dong vat, dai dién
cho nguf”)n carbon hitu co 16n nhat trong h¢ sinh thai trén can
va dai duong [5]. Pé st dung nhitng ngudn carbon nay, cac vi
sinh vat siéu man, bao gf”)m Haloarchaea, san sinh cac enzyme
chuyén bi¢t nhu cellulase, xylanase va chitinase. Cac enzyme
nay khong chi phan giai polysaccharide thanh nang lugng ma
con c¢6 nhitng dic tinh ddc biét nhu chiu médn, bén nhiét va 6n
dinh & pH thap, lam cho Haloarchaea trd thanh ddi tuong tiém
nang trong cac ung dung cong nghiép, xu ly moi truong, ndong
nghiép va thuy san [3].

Dac biét, enzyme hyaluronidase - thuly phan acid hyaluronic
(HA), mét polysaccharide quan trong trong co thé nguoi va
dong vat - dang nhan dugc nhiéu sy cha y. HA doéng vai tro
quan trong trong cac qué trinh sinh hoc nhu di chuyén té bao,
biét hoa, sira chita ton thuong va diéu tri ung thu. Tuy nhién,
trong lwong phén tir cao cia HA lam giam kha ning hap thy va
hiéu qua diéu tri, doi hoi su phat trién cac enzyme sinh hoc an
toan dé cat mach HA, tao ra cac san pham c6 khéi luong phan
tir thap voi ing dung tiém nang trong y-dugc pham [6]. Cac
nghién ctru phén tich hé gen gan ddy da phat hién nhiéu enzyme
thugc nhéom CAZyme (Carbohydrate - Active enzymes) tir
Haloarchaea, trong d6 c6 hyaluronidase, nhdn manh tiém ning
16n ctia nhom vi sinh vat nay trong cong nghé sinh hoc.

Tai Viét Nam, mic do da c6 nhiéu nghién ctiru vé cellulase,
xylanase va chitinase tir vi khuan hiéu khi, vi ndm hogc vi sinh
vat chiu man thong thuong [7-9], cac nghién ciru vé enzyme
tir Haloarchaea van con rat han ché. Viéc nghién ctru nhom vi
khuan c6 nay gip nhiéu thach thirc vi ching kho phan lap va
nudi cdy trong diéu kién phong thi nghiém [10]. Hau hét cac
phén tich vi sinh vat bién hién nay tap trung vao da dang hé gen
(metagenomics), thay vi cac nghién ctru thuc nghiém vé kha
ndng san sinh enzyme [11, 12].

Trong nghién ctru ndy, chung ti da phan lap va tuyén chon
cac chung Haloarchaea tir dong mudi Hon Khoi, tinh Khanh
Hoa, Viét Nam (trude sap nhap). Muc tiéu chinh 13 xac dinh cac
chiing ¢6 kha nang san xut enzyme thuy phéan polysaccharide
(cellulase, xylanase, chitinase va hyaluronidase), tir d6 tim kiém
ngudn enzyme dac biét phuc vu cac ing dung cong nghé sinh
hoc hién dai. Day 1a budc d4u tién dé khai thac tlem nang tu
ngudn tai nguyén vi sinh vat ban dia, dong thoi cung cap dir lidu
thuc nghiém gop phan phat trién linh vuc cong nghé sinh hoc.
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2. Vat liéu va phuong phap nghién ciu

2.1. Vit liéu

Mau dugc thu thap tai canh déng mudi Hon Khoéi, xa Ninh
Diém, huyén Nin}} Hoa, tin}l th’lnh Hoa, mdt trong nhiing khu
vuc san xuat mudi 16n nhat mién Trung Viét Nam vao thing
6/2Q23. Mau dugc thu thap tur cac vi tri dugc chon tai rufng
muoi, chira trong chai nhya v6 tring, bao quan ¢ 4°C va chuyén
vé phong thi nghiém (hinh 1).

iot do tai X 7 e
i
mau mau (°C) | e
vsi NuwGemudi ooy 4038 7,07 i!’.;, i P
,,«; 4 = |
b
VeSS

va trim tich
Hinh 1. Dia diém thu mau & cac ruéng mubdi Hon Khéi, xa Ninh
Diém, huyén Ninh Hoa, tinh Khanh Hoa vao thang 6/2023.

Vs7 Nudemudi  12°32'16.735"N 165 36,5 7,60

VS8 Nuéemudi  12°32'20.868" N 320 42,8 6,80

vgg  Nwbemuoi 0353 4967 N 340 60,2 6,90
va tram tich

Cac hoa chét sir dung trong nghién ciru: xylan (Megazyme,
Ireland) cellulose (Sigma, Dirc), chitin (Sigma, Ptc), cao chiét
nam men (YE) (Merck, Buc), peptone (Sigma, Dirc), khang
sinh anisomycin (Santa Cruz, My), hyaluronic acid chiét xuét
tir ddy rén nguoi (HA) (Sigma, Puc) va cac hoa chit khac déu
¢6 ngudn gdc tir hing Sigma, Prrc.

2.2. Phwong phap nghién ciru

Phirong phap phan ldp co khudn Haloarchaea: Mot lugng
100 pl tur m01 mau duoc cdy vao moi trudong ting trudng
(MGM) véi nong do mubi 23% (w/v). Méi truong MGM bao
g@)m: 1% (w/v) chiét xuat dau tuong, 0,5% chiét xuat nim men,

1,5% agar va cac loai mudi: 3,1 M NaCl, 0,1 M MgClL,.6H,0,
0,1 M MgSO,.7H,0, 0,07 M KCl va 5x10° M CaCl, ZHO
(dung dich CaCl duoc tiét tring riéng trude khi bo sung vao
moi truong). Do pH cua moi truong duge diéu chinh trong
khoang 7,2-7,4. Cac miu di cdy dwoc 0 & 40°C trong thoi gian
t6i da mot thang. Cac khuén lac s& moc trén mang loc va tiép
tuc duoc chuyén sang moéi truong MGM nhiéu lan dé duoc
dong thuan. Cac ching nay dwoc luu trit ngdn han trong tii lanh
va str dung nito 1ong dé bao quan lau dai ¢ -80°C [13].

Thie nghiém d¢ nhay cua vi sinh vat déi véi khang sinh:
Dé xé4c dinh céc chung Haloarchaea trong s cac ching vi sinh
vat da phan lap, thir nghiém d¢ nhay khang sinh anisomycin
duoc thyc hién bang phuong phap khuéch tan dia thach. Mdi
dia thach dugc st dung chua 30 pg khang sinh anisomycin
[3, 13]: Céc chung vi sinh vat nhay cam vdi anisomycin dugc
lya chon dé tiép tuc sang loc kha ning sinh enzyme thiy phan
polysaccharide, bao gém chitinase, cellulase, xylanase va
hyaluronidase.

Sang loc Haloarchaea theo dinh hwong sinh enzyme thiy
phdn chitin: D& sang loc dinh tinh kha ning sinh chitinase, céc
chiing ¢6 khuén thuan dugc cdy trén méi truong thach MGM
khong chira peptone, bd sung 23% (w/v) mudi va 1% (w/v)
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chitin ngudn carbon duy nhat, 4 & 40°C trong 15-30 ngay.
Ving trong sudt xung quanh cac vung sinh khoi vi sinh vat chi
thi sy sinh chitinase [13].

Sang loc Haloarchaea theo dinh hwong sinh enzyme thuy
phan cellulase/xylanase: Dé sang loc dinh tinh kha ning sinh
cellulase/xylanase, cac ching ¢ khudn thuan dugc cdy trén
mbi truong thach MGM khong chita peptone, bd sung 23%
(w/v) mudi va 1% (w/v) CMC nguén carbon duy nhét, o &
40°C trong 15-30 ngay. Sau do, dia moi truong dugc nhudm
v6i dung dich thudc nhudm iodin trong 15 phut, cudi cing dia
thach duoc rira lai voi nude nhiéu 1an dé nhin thiy vong phan
giai rd rang, ching vi sinh thuy phan CMC sé tao ving khong
mau xung quanh diém sinh khéi vi sinh vat phat trién.

Phuong phap sang loc Haloarchaea sinh hyaluronidase: Hoat
tinh hyaluronidase dugc danh gia bing phuong phap khuéch tan
dia thach. Mo6i truong thach duge chuan bi véi cac thanh phfin: 1%
thach Noble, 0,4 mg/ml hyaluronic acid, 1% mudi NaCl, albumin
huyét thanh bo (BSA) va 0,1% sodium azide, tao ra cac giéng
duong kinh 6 mm trén dia thach. Dé kiém tra hoat tinh enzyme, 0,1
ml dung dich nuéi cy vi sinh trong méi trudng MGM duge thém
vao timg giéng. Sau do, cac dia duoc i ¢ 37°C trong 3-5 ngay, tiép
theo nhudm dia thach voi dung dich acid acetic 2N trong 30 phit.
Trong moi trudong nay, hyaluronic acid khong bi phan huy sé tao
thanh két tua, lam ving thach xung quanh giéng tré nén mo duc.
Céc ving trong sudt xuat hién quanh giéng 14 ddu hiéu cua hoat
tinh enzyme hyaluronidase, cho thdy sy phan hay hyaluronic acid
bai enzyme do vi sinh vat tiét ra.

Phuong phdp xii Iy 56 li¢u: Cac thir nghiém dénh gid hoat
tinh enzyme dugc thuc hién it nhat ba lan 13p lai doc 1ap.

< L R
3. Ket qua va ban luan

3.1. Két qud phén lgp 6 khudn tir cdc miu thu ¢ dong muéi
Hon Khoi

Khu vue Hon Khoi, tinh Khanh Hoa, ndi tiéng vdi cac canh
df”)ng mudi tu nhién, tao nén moi truong siéu man dac trung va
ly tudng cho sy phat trién cta cac vi sinh vt wa man, dic biét 1a
vi khuén cd. Cac hé sinh thai siéu man nay dong vai tro nhu mot
nguon tai nguyén quy gia dé nghién ctru cac vi sinh vat ua cuc,
von ¢ kha nang sinh ton va hoat dong hiéu qué trong diéu kién
khic nghiét.

Hinh 2. Cac chuing vi sinh vat trén méi trwong phan lap sau 3 tudn nuéi cay va mét

s6 khuan lac da dwoc lam thuan.
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Tir 4 mau thu nhan tai rudng mudi Hon Khoi, tinh Khanh
Hoa, da phan lap dugc 27 chung vi sinh vat, mot s dic diém
cta vi sinh vét phan 1ap dugc thé hién ¢ hinh 2. Trong tdng s6
27 chiing vi sinh vat da dugc phan lap, mau VS9 c6 s6 luong vi
sinh vat dugc phan lap nhiéu nhét (12 chung), tiép theo 1a mau
VS8 (7 ching), VS7 (5 chung), thip nhit 1a VS1 (3 chung).
So voi nghién ctru cua M.Y. Bafghi va cs (2019) [13] (phan
1ap dugc 500 chung tur 3 mau), s6 lugng chung phan 1ap trong
nghién ciru nay thp hon. Su khac biét co thé bat nguon tur diéu
kién moi truong, nhu nong d6 mudi, ham lugng chét hitu co
hodc phuong phap phan lap. Cu thé, ham lugng mudi trong céc
mau ciia nghién ciru nay dao dong tir 165-375 g/l, cao hon rat
nhiéu so voi mirc 2,3-2,8 g/l trong cac mau ciia M.Y. Bafghi va
¢s (2019) [13]. Piéu nay cho thiy, cac chung vi sinh vét dugc
phén lap trong nghién ctru nay la nhiing chung cé khd nang
thich nghi va ton tai & diéu kién siéu man, dic trung cua moi
truong déng mubi. Ngoai ra, nhiét do tai thoi diém thu mau dao
dong tir 36,5 dén 60,2°C va méi truong nudi cdy dwoc duy tri
& 40°C trong 4 tuan nudi cdy, cho thy cac ching vi sinh vat
nay ciing c6 kha nang chiu nhiét cao, phit hop véi cac diéu kién
khéc nghiét cia méi truong siéu man.

Hinh anh cac dia phan l4p cho thiy cac chung vi sinh vat co
s khac biét rd rét vé hinh thai khuan lac, bao gém kich thudc,
mau sic va bé mit khuan lac. Dic biét 1 cac khuén lac c6 mau
d06 hodc hong va két hop véi cac thong tin tir cac nghién ciru
trudce day, co thé dy doan rang day 1a cic chung c6 khuan co
kha nang thudc cac ho Haloarculaceae, Halobacteriaceae va
Haloferacaceae. Céc ho nay bao gdm cac chi nhu Halorubrum,
Haloferax va Haloarcula, von phd bién trong moi truong siéu
man va thuong thé hién mau sac khuan lac dic trung do sy hién
dién cua sic to carotenoid nhu bacterioruberin [14].

Vi didu kién d6 man cao (165-375 g/1) tai ddng mudi Hon
Khoi, cic ching phan 1ap dugc nhiéu kha ning 1a cac loai ua
min cuc doan (extreme halophiles), phii hop véi cac loai ¢6
khuin da dugc nghién ciru [15]. Hon nita, két qua phan tich
metagenomics trong mot cong bd lién quan cua chung toi da
xac dinh rang, cic nhom ¢b khuan chinh trong mau nghién ctru
bao gom Halorubrum, Halobacterium va Haloarcula tir cac ho
Halobacteriaceae, Haloferacaceae va Haloarculaceae. Dic
biét, mau VS7 c6 swhién dién cao ciia nhém Nanohaloarchaeota
(78,5%), cho thdy tinh dic thu vé diéu kién moi truong siéu

man tai khu vuc déng mudi nay [16].

Trong s6 27 chung vi sinh vét duoc phan
lap, dé bude dau xac dinh ching thudc nhom
¢b khudn hay vi khuan chiu min, chiing toi tién
hanh thtr nghiém d¢ nhay cam voi khang sinh
anisomycin [13]. Anisomycin 1a mot khing
sinh dugc biét dén voi kha ning (i che tong
hop protein ¢ sinh vat nhan thyc va ¢6 khuan
bang cich gan vao Vi tri trung tim peptidyl
transferase trén ribosome, ngan chan sy hinh
thanh lién két peptide trong qua trinh dich ma.
Tuy nhién, ribosome ctia vi khuan nhan so,
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bao gém ca vi khudn chiu min, c6 ciu trac khac biét tai vi tri
nay, khién anisomycin khong thé gan két hiéu qua, dan dén
su khang thudc ty nhién ¢ cac vi khuan nay [17]. Két qua
cho thdy, c¢6 5 ching vi sinh vat nhay cam véi anisomycin,
bao gdm VSIM2.1.4, VSTMS5.1, VSTM5.3, VSTM5.7 va
VS7MS5.11. Céc chang vi sinh vt nay dugc sit dung dé
sang loc kha ning sinh enzyme phan cét chitin, cellulose/
xylanase va HA.

3.2. Két qud sang loc Haloarchaea co kha nang
sinh enzyme phdn cat chitin, cellulose/xylanase va acid
hyaluronic

Haloarchaea 1a nhém vi sinh vat cuc doan, c6 kha nang
thich nghi va phat trién trong méi trudng c6 néng do mudi
cao, ddng thoi c6 tiém nang tng dung 16n trong cac quy trinh
cong nghé sinh hoc hién dai, nhd kha ning tong hop cac
enzyme hoat dong hiéu qua & diéu kién khic nghiét. Trong
nghién ctru nay, 5 chung vi sinh vat, bao gdm VS1M2.1.4,
VS7M5.1, VSTMS5.3, VSTMS.7 va VSTMS.11, da dugce
sang loc kha nang phan giai polysaccharide, cu thé véi cac
co chét sir dung 13 chitin, CMC va acid HA. Két qua thu
nghiém dugc trinh bay chi tiét ¢ bang 1 cho thiy, cic ching
nay c6 tiém ning san sinh enzyme v&i hoat tinh phan giai rd
rét trén céac co chit polysaccharide thir nghiém.

Bang 1. Hoat tinh trén cac co chét chitin, carboxymethyl cellulose
va acid hyaluronic cua Haloarchaea.

Ky hi¢u Hoat tinh enzyme trén cic co chat
chung cb - 0
Kkhudn Chitin € oxymethy ci .

cellulose hyaluronic
VSIM2.14  +- - +-
VSIMS.L - +- ++ T+
VSIMS3  ++ +H ++H
VSIMS.7T  ++ = +- §

Dia thach carboxymethyl cellulose

VSTMS.IL - +- - +

+/-: Hoat tinh rat yéu hodc khong ré rang; +: Hoat tinh yéu; ++: Hoat
tinh trung binh; +++: Hoat tinh manh.

Két qua bang 1 cho thy su khac biét dang ké vé hoat tinh
enzyme gitra cac chung c¢d khuan phan 1ap. Trong d6, ching
VS7MS5.3 va VS7MS5.1 nbi bat véi hoat tinh cao trén CMC,
cho thay kha ning san sinh enzyme cellulase va xylanase.
DPay la cac enzyme quan trong trong cong nghiép nang luong
sinh hoc, dic biét trong viéc chuyén hoa lignocellulose
thanh nhién li€u sinh hoc nhu bioethanol [18]. Ngoai ra,
trong linh vuc xur 1y sinh hoc, enzyme cellulase va xylanase
tir cac chung nay c6 thé dwuoc tmg dung dé phan hily chat
thai nong nghiép giau hgnocellulose trong moi trudng man,
gitip giam thiéu 6 nhiém va tao ra cic san pham c6 gia tri.

Hoat tinh chitinase dugc ghi nhan ¢ muc trung binh dbi
v61 VSTMS.3 va VS7MS.7, trong khi cac chung khéc c6 hoat
tinh yéu hodc khong rd rang. Cac enzyme chitinase khong
chi hd trg xtr 1y sinh hoc chét thai nhu vo tdm, cua ma con tao
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ra cac san phém gia tri gia tdng nhu N-acetylglucosamine,
mot hop chét quan trong trong y hoc va cong nghiép thuce
pham. Tai Viét Nam, mic du dd co nhiéu nghién ciru vé
vi sinh vt sinh chitinase nhu Aspergillus spp. [9], Bacillus
spp. [19] cac nghlen clru vé ch1t1nase tir ¢6 khuédn van con
han ché. Do d6, két qua nay cung cip thong tin méi, gop
phan m¢ rong pham vi nghién ctru vi sinh vat sinh enzyme
tai cac khu vuc siéu mén trong nudc.

Vé kha ning sinh hyaluronidase, ching VS7M5.3 thé
hién hoat tinh cao nhit, trong khi VS7MS5.11 dat murc trung
binh va cac chiing khac ¢6 hoat tinh thap hon. Hyaluronidase
la enzyme thuy phan HA, mdt polysaccharide quan trong
tham gia vao cac qua trinh sinh 1y va bénh 1y nhu di chuyén
té bao, stra chira t6n thuong va hd tro diéu tri ung thu [6].
Su 6n dinh cla enzyme nay trong moi truong méan cao tu
céc chung c¢6 khuén co the mo ra tiém ning ing dung trong
y hoc, dac biét 1a san xuét cac ché pham HA c¢6 trong lugng
phan tir thap.

Nhin chung, ching VS7M5.3 ndi bat véi hoat tinh
enzyme cao trén ca ba co chat, cho thiy tiém ning tmg dung
da dang trong cac nganh cong nghiép lién quan dén ning
luong sinh hoc, xir 1y chét thai va y sinh hoc. Céc phat hién
nay khong chi lam phong phu thém dit liéu vé vi sinh vt
tai Viét Nam, ma con mo ra huong khai thac cac enzyme tir
c6 khuan trong moi truong khic nghiét, gop phan vao phat
trién cong nghé sinh hoc bén viing.

4. Két luan

Nghién ctru da phan ldp va sang loc thanh cong 27
chung vi sinh vat tor méi truong siéu man tai rudng mubi
Hon Khéi, tinh Khanh Hoa, trong d6 c¢6 5 chung dugc xac
dinh thuéc nhom Haloarchaea nho kha nang nhay cam véi
anisomycin. Pay 1a cac chiing ¢6 khuin nuéi cdy duoc trong
diéu kién phong thi nghiém, mét budc quan trong trong viéc
nghién ciru va khai thac tiém nang ctia nhom vi sinh vat nay.
Két qua sang loc cho thay, hai chiing c6 hoat tinh phan giai
manh véi CMC, mot ching ¢6 hoat tinh cao véi hyaluronan
va hai chiing khac thé hién hoat tinh trung binh trén co chat
chitin, ching t6 kha nang sinh enzyme cellulase, xylanase,
chitinase va hyaluronidase. Nhitng phat hién nay khong chi
khang dinh kha nang sinh enzyme phan giai polysaccharide
cua cac chung co khuan, ma con mé ra huong nghién ctru
sau hon dé thu nhan enzyme va phat trién cac ing dung
trong cong ngh¢ sinh hoc.

LO1 CAM ON

Nghién ctru nay duoc thyuc hién véi su hd trg kinh phi tir
Nhiém vu hop tac qubc té ma sé QTIT01.01/23-24. Chiing
t6i xin tran trong cam on su hd tro quy bau tir nhitng nguodi
nong dan va chi nhan cta canh dong mudi Hon Khéi, xa
Ninh Diém, huyén Ninh Hoa, tinh Khanh Hoa trong qua
trinh thu thap mau.
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Xay dyng quy trinh knockout gen keapla bing ky thuat CRISPR-Cas?
trén ca ngwa van (Danio rerio) tai Viet Nam

Nguyén Thanh Vii*, Trin Ngoc Uyén, Biii Thi Thu Vén, Lé Luu Phwong Hanh, Nguyén Hoang Thuy Vy
Phong Cong nghé Sinh hoc Thity san, Trung tam Cong nghé Sinh hoc TP Ho Chi Minh, phuong Trung My Tay, TP H6 Chi Minh, Viét Nam
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Tém tit:

Pay la nghién ctru dau tién tai Viét Nam thuc hién quy trinh knockout gen keapla & ca ngwa van (Danio rerio) bang
k¥ thuit CRISPR-Cas9 nhiam nghién ciru hé thong Keap1-Nrf2. Hé thong nay déng vai tro quan trong trong bio vé
té bao khéi stress oxy héa. Ca ngwa vin c6 hai paralog keapl (keapla va keap1b),1a md hinh Iy twéng cho nghién ciru
nay. Quy trinh thye hién bang cich thlét ké RNA din dwong (gRNA) dac hiéu nhim vao keapla vavi tiém phirc hop
gRNA/Cas9 vao phoi ca giai doan mot té bao. Két qua cho thay, ca knockout keapla phat trién binh thwong nhung
¢6 kha nang chong chiu stress oxy hoa tot hon khi tlep xuc H,0,, thé hién qua ty 1€ song cao hon va ting biéu hién
cua cac gen dich caa Nrf2 (gstp! va prdxl). Nghién ciru nay khong chi cung cap mét quy trinh knockout gen hiéu qua
¢ ¢4 ngwa vin ma con mé ra nhirng | trién vong méi trong viéc sir ' dung ky thuit CRISPR-Cas9 dé nghién ciru chire
nang gen va wng dung trong nudi trong thiy san tai Viét Nam, dong thoi mé dwong cho cac nghién ciru sdu hon vé
vai tro ciia hé thong Keap1-Nrf2 trong viéc duy tri cin bing oxy héa Khir va thich nghi véi stress méi truong ¢ ca.

Tir khoa: ca ngua Vi"lll, CRISPR-Cas9, keapla, knockout gen, stress oxy héa.
Chi s6 phén logi: 1.6, 4.6

Establishment of a CRISPR-Cas9-mediated keapla knockout

protocol in zebrafish (Danio rerio) for implementation in Vietnam

Thanh Vu Nguyen®, Ngoc Uyen Tran, Thi Thu Van Bui, Luu Phuong Hanh Le, Hoang Thuy Vy Nguyen
Division of Aquaculture Biotechnology, Biotechnology Centre of Ho Chi Minh City, Trung My Tay Ward, Ho Chi Minh City, Vietnam
Received 26 August 2024; revised 22 September 2024; accepted 25 September 2024

Abstract:

This is the first study in Vietnam to generate Kelch-like ECH-associated protein 1a (keap1a) knockout zebrafish (Danio
rerio) using clustered regularly interspaced short palindromic repeats-CRISPR associated protein 9 (CRISPR-Cas9)
technology, aiming to investigate the Keap1-Nuclear factor erythroid 2-related factor 2 (Keap1-Nrf2) system. This
system plays a key role in protecting cells against oxidative stress zebrafish, possessing two keapl paralogs (keapla
and keap1b), serve as an ideal model for this investigation. The experimental procedure involved designing a specific
guide RNA (gRNA) targeting the keapla gene and microinjecting the gRNA/Cas9 complex into single-cell stage
zebrafish embryos. The keapla knockout fish exhibited normal development but demonstrated enhanced resistance
to oxidative stress upon hydrogen peroxide (H,0,) exposure, as indicated by higher survival rates and elevated
expression of Nrf2 target genes (Glutathione S-transferase pi 1, gszpl and Peroxiredoxin 1, prdxI). This study not
only establishes an efficient gene knockout protocol in zebrafish but also opens new avenues for CRISPR-Cas9
applications in gene function research and aquaculture in Vietnam, while facilitating further investigations into the
Keap1-Nrf2 system’s role in maintaining redox homeostasis and adapting to environmental stress in fish.

Keywords: CRISPR-Cas9, gene knockout, keapla, oxidative stress, zebrafish.
Classification numbers: 1.6, 4.6

“Tac gia lién hé: Email: nthanhvu.ship@tphcm.gov.vn
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1. Ddt van de

Ca ngya van (Danio rerio) v6i nhimg wu diém ndi bat nhu
kich thudc nho, thoi gian thé hé ngan va phoi trong subt dé
quan sat, da khéng dinh vi thé 1a mot sinh vat md hinh quan
trong trong nghién ctru sinh hoc va y hoc [1, 2]. Loai ca nay da
duoc ting dung rong rai trong nhiéu linh vue, tir sinh hoc phat
trién, di truyén hoc dén doc chat hoc, cho phép cac nha khoa
hoc kham phé nhitng co ché phirc tap cua sy song va bénh tat.

Pic biét, ca ngua van sé hitu hai loai Keapl (Kelch-like
ECH-associated protein 1) 1a Keapla va Keaplb [3-5], mang
dén co hoi doc dao dé nghién ctru sdu hon vé vai tro ciia hé
thong Keapl-Nrf2, mot hé thong quan trong trong viéc duy
tri can bang ndi mdi oxy hoa ciia té bao. Keapl hoat dong nhur
mot cam bién stress oxy hoa, twong tac véi yéu to phién ma
Nrf2 (Nuclear factor erythroid 2-related factor 2). Trong diéu
kién binh thuong, Keapl tc ché Nrf2, ngan chan sy biéu hién
cta céc gen chdng oxy hoa. Tuy nhién, khi t& bao gip stress
oxy hoa, Keapl giai phong Nrf2, cho phép Nrf2 di chuyén vao
nhan va kich hoat biéu hién cua cac gen bao vé té bao [6]. Su
can bang giita Keapl va Nrf2 déng vai tro then chét trong viéc
bao vé co thé chdng lai cac tic nhan gay hai tir méi truong va
qua trinh 130 hoa [7, 8].

Su ra doi cua cong nghé CRISPR-Cas9 da tao nén mot
cudc cach mang trong linh vuc chinh sira gen, cung cap mot
cong cu manh mé dé tao ra cac dot bién chinh xac va hiéu
qua trén nhiéu sinh vét, bao gdbm ca ca ngya van [3, 9]. Hé
thong CRISPR-Cas9 hoat dong dua trén sy két hop giita RNA
hudng dan (gRNA) va enzyme Cas9. gRNA din duong cho
Cas9 dén vi tri dich trén DNA, noi Cas9 tao ra dut giy soi
d6i. Té bao sau d6 s& sira chira dit gdy nay, thuong thong qua
co ché ndi cac dau khong tuong dong (NHEJ) hodc tai to hop
tuong déng (HDR), din dén viée tao ra cac dot bién khac nhau
nhu: dot bién mét doan (mot s6 nucleotide bi mét di); dot bién
thém doan (mdt s6 nucleotide duogc thém vao); dot bién thay
thé (mot nucleotide dugc thay thé bﬁng mot nucleotide khac);
sép xép lai trinh ty (cac nucleotide bi sép xép lai vi tri) [10].
Tinh don gidn, hi¢u qua va kha nang Gng dung rong rai cua
CRISPR-Cas9 da nhanh chong dua cong nghé nay vuot 1én
trén cac phuong phdp chinh sua gen trudc ddy nhu TALENSs
(Transcription activator-like effector nucleases) va ZFNs (Zinc
finger nucleases) [11].

Trong linh vuc nudi trong thuy san, CRISPR-Cas9 hira hen
mang lai nhimg cai tién dang ké vé ning sudt, chét luong va
kha ning chéng chiu bénh ciia ¢4 nudi [12-14]. Nghién ciru nay
tap trung vao viéc xay dung quy trinh knockout gen keapla
trén cad ngua van béng ky thuat CRISPR-Cas9. Viéc loai bo
gen keapla dugc ky vong s€ kich hoat Nrf2 mdt cach lién tyc,
tir 6 tang cuong kha ning chong chiu stress oxy hoa cia ca.
Pay 1a mot bude tién quan trong trong viée tmg dung cong
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nghé CRISPR-Cas9 vao nghién ctru co ban va ung dung tai
Viét Nam, dac bi¢t la trong linh vuc nu6i trong thiy san, gop
phén tao ra nhing gidng ca méi ¢6 kha nang thich nghi tot hon
vo6i dieu kién moi truong va tang cuong stc khoe.
2. Vat liéu va phuong phap nghién ciu

2.1. Vit li¢u

2.1.1. Poi tiwong nghién ciru

Dong ¢4 ngya van hoang dai (WT), c6 ngudn gdc tai phong
thi nghiém cua gido su Makoto Kobayashi (Pai hoc Tsukuba,
Nhat Ban), duoc chim soc va nudi 16n tai Trung tam Cong
nghé Sinh hoc TP Ho Chi Minh, Viét Nam. Dong ca ngya van
WT duogc sir dung dé loai bo gen keapla bang phuong phéap
CRISPR-Cas9.

Ca ngua van truong thanh dugc nudi trong cac bé nhya thé
tich 4-5 lit, tai Phong Cong nghé Sinh hoc Thuy san, Trung
tam Cong nghé Sinh hoc TP H6 Chi Minh, Viét Nam (hinh 1).
Nhiét do phong nuéi ca 26-28°C, mdi ngay cho an 2 lan vao luc
9 gi0 sang bang thirc an bot danh cho ca va 15 gio chidu bing
4u tring Artermia. Hé thong nude nudi ca dugce loc khir clo va
duoc vé sinh, thay bong loc mdi tuan 1 lan.

Hinh 1. Hé théng nuéi ca ngwa vén tai Trung tam Céng nghé Sinh
hoc TP H6 Chi Minh dwerc thiét 1ap nam 2022.

2.1.2. Thiét bi va héa chat

Nghién ctru nay duogc thuc hién voi su hd tro cla cac thiét
bi chuyén dung, bao gdm: may PCR (Bio-Rad, M), h¢ thong
Real-time PCR LightCycler 480 II (Roche, Thuy Si), may
giai trinh ty gen 3500XL (Applied Biosystems, My), bé
nhiét, tu lanh, tG mat, hé théng dién di (Bio-Rad, My), may ly
tam lanh Centrifuge 5424R (Eppendorf, Duc), may do quang
phd NanoDrop 2000 (Thermo Fisher Scientific, M¥) va can
phan tich.

Déi v6i quy trinh nudi ¢, thie an chinh 1a bot thuong
mai (Inve, Thai Lan) va 4u tring Artemia (Petrel Brand, My).
Dung dich methylene blue 0,04% duoc sir dung dé kiém soat
nim trong qua trinh nudi.
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Trong cac phan tich di truyén, cdc hoa chét can thiét cho PCR
bao g?)m: mdi (primers), DreamTaq Green PCR Master Mix,
acrylamide gel 30%, 10X TBE, TEMED va APS 10%. Qua trinh
gidi trinh ty gen st dung ExoSAP-IT, BigDye Terminator v3.1
Cycle Sequencing Kit, dém phan ung, EDTA, ethanol (100% va
75%) va HiDi-Formamide.

Stress oxy hoa dugc tao ra bang cach sir dung hydrogen
peroxide 35% (Scharlau, Tay Ban Nha). Qua trinh tach chiét
RNA str dung TRIzol™ Reagent Kit (Invitrogen) va chloroform,
isopropanol, ethanol 99,8% va nuéc DEPC. Tong hop cDNA
dugc thyc hién voi bg kit SensiFAST™ cDNA Synthesis Kit
(Bioline), bao gdm 5x TransAmp Buffer, Reverse Transcriptase
va nudc khong chira DNase/RNase.

Cudi cing, Maxima SYBR Green qPCR Master Mix
(Thermo Scientific, M) dugc st dung cho phan ting Real-time
PCR.

2.2. Phwong phdp nghién ciru

2.2.1.Thiét ké chu6i RNA hieéng dan - guide RNA (gRNA) va
moi cho gen keapla

Dé thiét ké chudi RNA huéng dan don (sgRNA) dic hiéu cho
gen keapla, nghién ciru st dung cong cu truc tuyén ChopChop
(http://chopchop.cbu.uib.no). Cu thé, tén gen keapla duoc nhap
vao muc “Target”, loai “Danio rerio (danRer11/GRCz11)” dugc
chon ¢ muyc “In”. Céac thong s6 “CRISPR/Cas9” va “knockout”
1an luot dwoc Iya chon cho muc “Using” va “For”. Sau do, qua
trinh tim kiém céc vi tri muc tiéu gRNA trén gen keapla duoc
khoi dong b%mg cach nhén nat “Find Target Sites” (hinh 2).

Home  Insfructions — Scoring  About  Updates  Submissions  Contact  FAQ

CHOPCHOP o "‘:q:j){

Terget In Usng Far

keapta Danio ferio (danRer11/GRCz1'» CRISPR/Cas9

Ghange defaut PAM and guids ngh n Ostions

knock-out

RefSeq/ENSEMBLigene D or gencmic Addnew species Presets an bs austedin Otiors
coninates

Paste Target  Options | Reset Opficns

Find Target Sites!

Hinh 2. Trang web (http://chopchop.cbu.uib.no) hd tro thiét ké vi tri cac
chuoi RNA hwéng dan (QRNA) cutia gen keap7a & ca ngwa van.

Hiéu qua cua viéc knockout gen keapla sau vi tiém dugc danh
gi4 thong qua phuong phap phén tich kiéu gen (sir dung k¥ thuat
PCR va giai trinh ty Sanger) dé x4c nhan sy thay doi trinh tu DNA
tai vi tri gen keapla & c4 thé bién doi gen. Phén tich kiéu gen cua
ca thé FO va F1 cho phép xac dinh ty 16 c4 mang dot bién va mirc
d6 thanh cong clia qua trinh knockout gen keap!a.
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2.2.2.Logi b6 gen bang cong nghé CRISPR-Cas9 théng qua
phwong phdp vi tiém

Pé tién hanh knockout gen keapla, dong ca ngua van WT
dugce st dung dé cho sinh san tao phdi tring, sin sang dé thyc hién
knockout gen keapla. Ca ngya van bd me duoc nudi trong diéu
kién on dinh, hang ngay duoc cho an voi 4u tring Artermia va thirc
an cong nghiép. Khi ca dat do tudi truong thanh, ¢6 thé tién hanh
cho ca bit dau sinh san. Ca dyc va céi duoc nudi riéng trong cling
hé théng (hinh 1).

Ca duc dugc chon theo tiéu chudn minh thudn, boi nhanh va ca
cai c6 bung cong, an khoe - giita chiing c6 kich thudc trong dong.
Trudce ngay cho dé 1 ngay, tién hanh ghép ca duc va cai theo ty 18
3 c4i:2 duc trong bé cho dé duoc thiét ké c6 16p ludi inox ngan bén
dudi dé trimg roi xung, ma tranh c4 bd me an trimg (hinh 3A).

A) © (D) (E)

ca ngua van

(B)

San loc trirng
thu tinh giai
doan 01 té bao

Vi tiém phirc Phéi dugc chinh stra gen
hop RNP

H]nh 3 Cho sinh san ca ngwa van phuc vu vi tiém knockout gen. (A) Ca ngua

van bd me duoc nudi trong bé dé sinh san; (B) Trig da thy tinh duoc thu thap va

sang loc dé chon nhirng tring & giai doan mot t€ bao; (C) Phtrc hop sgRNA/Cas9

duoc vi tiém vao triing d4 thu tinh; (D) Phoi bién déi gen dwoc phat trién tir triing

da vi tiém; (E) Hinh anh phong I&n vj tri vi tiém vao phdi cta hinh.

Pé tao phuc hop ribonucleoprotein (RNP) cho vi tiém
CRISPR-Cas9, 10 nmol sgRNA keapla 100 base di duoc chuan
héa bang cach thém 100 pl dung dich dém duplex khong chira
nuclease (IDT) dé dat ndng d6 cudi cing 1a 100 pM. Dong thoi,
Alt-R S.p HiFi Cas9 Nuclease V3 (100 pg) dugc pha loang trong
dung dich dém protein Cas9 (20 mM HEPES; 150 mM KCI, pH
7,5) dé dat ndng d6 lam viéc 0,5 pg/ul. Sau do, 3 pl sgRNA keapla
da duoc tron voi 3 pl Cas9 da pha loang va u ¢ 37°C trong 10 phut
dé tao phtc hop RNP [3]. Cudi cing, mau duoc 1am ngudi dén
nhiét o phong trude khi tién hanh vi tiém.

Quy trinh vi tiém dugc tién hanh theo mo ta ctia V.T. Nguyen va
cs (2022a) [15] va V.N.H. Thuy va cs (2021) [16], cu thé, phdi ca
ngua van giai doan mot té bao (hinh 3B) dugc tiém vio nodn hoang
v6i thé tich bang 1/10 thé tich cta phdi (hinh 3C va 3D). Sau khi vi
tiém, trung khong thy tinh hodc chét duge dém va loai bo.

2.2.3. Xac dinh hiéu qua knockout gen keapla va sang loc
dong ca on dinh

Dé danh gia hiéu qua knockout gen keapla & thé hé F0, 15 c4
bot (4-5 ngay sau khi thy tinh - dpf) duoc chon ngéu nhién dé phan
tich PCR. Cap mdi Keapla.hma.f1/r1 duoc thiét ké dua trén cac vi
tri sgRNA keapla @& xuét boi ChopChop (bang 1) dé khuéch dai
vung dich trén gen keapla. San pham PCR duoc phén tich trén gel
acrylamide 4,5% aé phat hién sy hién dién cua cac doan DNA di
hop tir (heteroduplex), cho biét sy thanh cong ctia qua trinh chinh
stra gen.



Bang 1. Trinh tw cac cap mdi (Oligonucleotide).

Gen  Muc dich Tén mdi Trinh ty mi :;l;;l thute Nguf)n
. Keapla-seq-fl  5'- TTTCAACAATGCCAACCTGG
G tinh ty 08 Thiétké
Keapla-seqrl 5"~ GCCTCTCCATTGAATCTGTGTT )
keapla trong nghién
X dinh hiéu qua Keapla-hma-fl 5"~ TIGTGCCTGTATTTCTTCATGG / o niy
knockoutgen  Keaplahma-rl  5'- AACCGTGTAATCCAAGTAACCG
p eflo-gper-fl — 5- CGTGGTAATGTGGCTGGAGA 66
efla
eflo-gper-rl 5~ CTGAGCGTTGAAGTTGGCAG
1 Chay Realtime- ~ goplgperfl  5'- CAACGCCATGCTGAGACATC " 9]
s 2
P ek gsipl-gperrl 5 GAAGATCTTCAACGCCGTCG
prdxl-gperf1  5- GICCCACTGAGATCATCGCC
privl 135 m
prdel-gper-rl - §™-AACCACCTTGTTTTCGGGGT

C4 FO mang dot bién duoc nudi dén giai doan truong thanh
(khoang 3 thang) va sau d6 lai voi ca hoang dai dé tao ra thé hé
F1. Au tring F1 (hodc F2) ¢ giai doan 4-5 dpf ciing dugc phan
tich PCR tuong tu nhu FO dé x4c dinh cac ca thé mang dot bién
6n dinh. Néu xuét hién band heteroduplex, cic mau nay duoc giai
trinh ty Sanger st dung mdi Keapla-seq-f1/r1 duoc thiét ké boi
phan mém SnapGene 7.1.0 (bang 1) dé xac dinh chinh xé4c loai dot
bién (thém hodc mét nucleotide) trén gen keapla.

Khi cac té bao chita ca DNA gbc va DNA da chinh stra duoc
nhan 1én, cac s¢i don cla hai loai DNA nay c6 thé két hop véi
nhau tao thanh phan tr DNA lai ghép (heteroduplex). Khi chay
dién di, cac phan to DNA lai ghép nay tao ra cac bang sang déc
trung, khic v6i bing sing cia DNA gdc va DNA di chinh sira
hoan toan. Bén canh do, bang heteroduplex chay cham hon so véi
bang homoduplex cing kich thu6c do sy ton tai ciia céc loop [18].
Y nghia cta vach heteroduplex: Xac dinh hiéu qua chinh sira gen
(su xuat hién cua vach heteroduplex cho théy hé théng CRISPR/
Cas9 di hoat dong va tao ra nhimg thay doi trén genome); Danh
gi4 ty 18 chinh stra (bang cach so sanh cudng do ciia cc bing
sang, chiing ta co thé udc tinh ty 1¢ té bao da b chinh stra) va phan
tich loai dot bién (phan tich thém vé kich thudc va vi tri ctia vach
heteroduplex c6 thé gitp xac dinh loai dot bién d xay ra).

2.2.4. Quy trinh gidi trinh tw Sanger

Tinh sach mau va chun bi cho giai trinh ty: San phém PCR
thu dugc sau khi khuéch dai ving dich trén gen keapla bing cip
moi Keapla.seq.f1/rl da dugc tinh sach dé loai bo cac thanh phan
khong mong mubn trude khi giai trinh tyr. 5 pl san pham PCR dugc
tron v6i 2 pl hdn hop ExoSAP-IT va u lan lugt & 37°C trong 15
phut va 80°C trong 15 phut. Mau sau dé duoc bao quan ¢ 4°C hoic
-20°C cho dén khi giai trinh ty.

Tiép theo, san phém PCR d3 tinh sach dwogc chudn bi cho
giai trinh ty bing phan tng chudi v6i thude nhudm huynh quang
(BigDye Terminator v3.1 Cycle Sequencing Kit). Hon hgp phan
{mg bao gdm 0,5 pl BigDye terminator, 1,5 ul buffer BigDye, 1
ul moi giai trinh ty (1,6 pM Keapla.seq.fl), 4 ul nuée va 3 pl san
phim PCR d tinh sach [3].
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Quy trinh giai trinh ty Sanger: Phan tmg chudi dwgc thyc hién
trong mot chu trinh nhiét trén may PCR véi cac bude: bién tinh
ban dau 6 96°C trong 3 phit, sau d6 25 chu ky gdm bién tinh &
96°C trong 10 gidy, gan mdi & 50°C trong 5 gidy va kéo dai &
60°C trong 4 phut. Cudi ciing 1a budc kéo dai cudi ¢ 60°C trong 7
phut va bao quan ¢ 4°C. San phdm sau phan g chudi duoc tinh
sach bang phuong phap két tia ethanol/EDTA dé loai bo cac thube
nhudm huynh quang du thira. Cudi ciing, mau dugc hoa tan trong
15 pl formamide va phan tich trén may giai trinh ty gen 3500 XL
(Applied Biosystems) tai Trung tim Cong nghé Sinh hoc TP HO
Chi Minh, Viét Nam.

2.2.5. Xdc dinh kiéu gen

Dé xac dinh kiéu gen cta c4 F1 Keapl knockout, DNA tong
s duogc chiét xudt tir viy dudi ca truong thanh. Vay dudi dugc cat
va u trong dung dich TNEST (10 mM Tris-HCI pH 8,2; 10 mM
EDTA pH 8,0; 200 mM NaCl, 0,1% sodium dodecyl sulfate va
400 pg/ml proteinase K) ¢ 55°C trong it nhat 4 gioy dé phan giai mo
va gidi phong DNA. DNA sau d6 dugc pha lodng va st dung lam
khuén cho phan tmg PCR voi cép mdi ddc hiéu cho gen keapla
(bang 1). San pham PCR duogc phén tich trén gel polyacrylamide
4,5% dé xac dinh kiéu gen cua cé.

Cdt vy dudi cd va tach chiét DNA: Cé F1 Keapl knockout
duoc giy mé nhe bang benzocaine. Mot phan nho vy duéi dugc
cit bang nhip va chuyén ngay vao dng eppendorf chira sin 40 pl
dung dich TNEST. Méu duoc t & 55°C trong it nhat 4 gio dé phan
giai mo va giai phong DNA. Sau d6, DNA duoc pha lodng 1/10 dé
str dung cho PCR.

Phan img PCR va phén tich két qua: Phan tmg PCR duoc
thue hién voi hdn hop gém 1,6 pl nude; 0,1 pl mdi xudi (10 uM
Keapla.hma.f1); 0,1 pl moi nguoc (10 uM Keapla.hma.rl); 2,2 pul
DreamTaq Green PCR Master Mix va 1 ul DNA mau di pha lodng.
Chu trinh nhiét gdm céc budc: bién tinh ban dau & 95°C trong 2
phiit, 35 chu ky gdm bién tinh & 95°C trong 10 gidy, gin mdi &
60°C trong 30 gidy va kéo dai ¢ 72°C trong 30 gidy, sau d6 kéo dai
cubi cing 6 72°C trong 5 phut va bao quan ¢ 4°C.

San pham PCR duoc phén tich trén gel polyacrylamide 4,5%
dwoc db tir hdn hop gém 5,625 ml nudc, 0,875 ml 30% acrylamide,
0,4 ml 10X TBE, 5 ul TEMED va 150 ul 10% APS. Gel dugc
nhudm ethidium bromide va quan sat dudi anh sang UV. Sy hién
dién cua cc doan DNA di hop tir (heteroduplex) cho biét sy thanh
cong cua qua trinh chinh stra gen keapla.

2.2.6. Panh gid ty I¢ song

Dé danh gia vai tro cta keapla trong dap tmg stress oxy hoa,
chung t6i da thuc hién thir nghiém ty 1& sdng trén c4 ngua van
hoang dai (WT) va ca knockout keapla la anh chi em rudt, cung
mot ltra, chi khéc nhau vé kiéu gen keapla. Cé hai nhom ca WT va
ca knockout keapla giai doan 4 dpf sau d6 duoc phoi nhiém véi 3
mM H,0, 19, 20]. Ty I¢ séng ctia cac nhom dugc theo doi va so
sanh trong vong 48 gio. Viéc st dung ca anh chi em rudt cho phép
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chung t6i loai bo cac yéu tb gay nhidu két qua co thé phat sinh tir
sy khac biét vé di truyén hodc moéi truong gitta cac nhom ca. Dy
kién ca knockout keapIa thé hién kha ning sdng sot cao hon khi
tiép xtc v6i H,0, do sy hoat héa cia Nrf2.

2.2.7. Banh gia mic do biéu hién gen muc tiéu cua Nrf2
(gstpl va prdx1) bang phirong phdap Real-time PCR

RNA tong s6 dugc tach chiét tir 15 phoi thir nghiém sir dung
TRIzol™ Reagent Kit (Invitrogen). Sau do, 300 ng RNA dugc
sit dung dé tong hop cDNA v6i bo kit SensiFAST™ cDNA
Synthesis Kit (Bioline). Mirc d6 biéu hién cua cac gen myc tidu
Glutathione S-transferase Pi 1 (gstp1) va peroxiredoxin 1 (prdx1)
dugc phan tich bang phuong phép Real-time PCR trén hé thong
LightCycler® 96 System (Roche Life Science) st dyng Maxima
SYBR Green/ROX gPCR Master Mix (2X) (ThermoFisher).
Gen ndi efla dugc su dung dé chuén hoa biéu hién gen. Trinh
tw cac cap mdi dugc sir dung cho phan tng Real-time PCR bao
gom: efla, gstpl va prdx] (bang 1).

Gen gstp1 va prdxI dugc lya chon lam gen muc tiéu do chiing
14 cac gen d4p img tryc tiép v6i hoat dong cua Nrf2, khong chiu
anh huong boi cac yéu to didu hoa khac [19-23]. Gen ndi efla
duogc st dung dé chuin hoa biéu hién gen do c6 muc biéu hién
on dinh trong nhiéu loai té bao va mo, khong bi anh hudng boi
cac yéu t6 ngoai canh [19, 20].

Mirc d¢ biéu hién gen gstp! va prdx & 4u tring ¢4 ngua vin
knockout keapla khi duoc xir 1y hoa chat gay stress oxy hoa,
hoa chét gy stress mang lu6i ndi chat, va khong xir Iy hoa chat
duogc so sanh vai du tring ¢4 ngya van hoang dai. Phuong phap
dinh lugng twong ddi 224 dugc sir dung dé phan tich dit ligu.

2.2.8. Phan tich thong ké

Tét ca dir liéu dugc phan tich dudi dang trung binh +SE.
Phuong phap thong ké v6i Student’s t-test duoc sir dung dé tinh
P-value. Thir nghiém ty 18 séng dwoc phén tich theo phuong
phap duong cong Kaplan-Meier, st dung phan mém GraphPad
Prism 9.4.0 (GraphPad software Inc, LLC, San Diego CA,
My). Dit liéu ty 1¢ séng duoc so sanh bang cach dung phwong
phap kiém tra log-rank test. P-value<0,05 dugc xem xét 1a co ¥
nghia thong ké. Phan tich dit liéu mirc d6 biéu hién gen sir dung
phuong phép dinh lugng trong ddi 22!, So sanh biéu hién mirc
do gen dugc thuc hién béng cach st dung two-tailed Student’s
t-test va Tukey’s test. M&i thi nghiém dwoc lap lai 3 lan.

3. Két qua

3.1. Thiét ké moi va gRNA cho gen keapla

Vi tri gRNA muc tiéu cia keapla & ca ngua van la
5’-TGAGGATTTCTCCGCCATCGTGG-3" (trinh ty PAM
duoc gach chan) (hinh 4A). Cép mdi keaplahma.fl; keapla.
hma.rl dugc thiét ké theo dé xudt cua trang web: http:/
chopchop.cbu.uib.no, v6i nhiét @6 néng chay moéi (Tm) 1a 60°C
(hinh 4B, bang 1).
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Hinh 4. Thiét ké gRNA keap1a va cdp mdi xac dinh hiéu qua knockout gen.
(A) Vi tri gRNA keap1a ca ngwa van duoc thiét ké tir http://chopchop.cbu.uib.
no. Rank: 9 v&i trinh tw muc tiéu dwgc lwa chon (trinh tw PAM dwoc gach chan);
(B) C&p mi thiét ké s&n co sau khi thiét k& gRNA keap1a.

Trinh ty gRNA muc tidu cia keapla & ca ngya van sau do
duoc giri dén cong ty Integrated DNA Technologies, Inc dé tong
hop RNA din duong don (sgRNA) keapla. Alt-R S.p HiFi Cas9
Nuclease V3 dugc mua tir Cong ty Integrated DNA Technologies,
Inc (hinh 5).

Hinh 5. Alt-R S.p HiFi Cas9 Nuclease V3 va sgRNA clia keap7a ca ngwa van
dwoc téng hop tir Cong ty Integrated DNA Technologies, Inc dé tong hop.

3.2. Tao dong ca ngua van knockout gen keapl

Vige vi tiém sgRNA keapla cing véi Cas9 protein vao phoi
1 t& bao c4 ngwa van da duoc thuc hién, trong d6 250 phdi trimg
duoc tiém va 52 con ca séng sot sau do. Hiéu qua vi tiém dugc
danh gia sau 4-7 ngay (hinh 6A) cho th?iy st thanh cong ¢ céc
giéng s6 1,2 va 5. Au tring c4 sau vi tiém dugc nuéi dén giai doan
truong thanh va lai voi ca hoang da (WT) dé tao ra dan c4 F1. Ca
mang kiéu gen tir giéng s6 2 (hinh 6A) duoc lai voi ca WT, tao ra
cac kiéu gen khac nhau ¢ dan c4 F1 (hinh 6B).
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Hinh 6. Hiéu qua knockout gen dwoc kiém tra qua céac thé hé. (A) Hiéu qua
vi tiém sau 4 ngay vi tiém; (B) Hiéu qua knockout gen va Iya chon dong ca duoc
knockout ctia ca & thé hé F1; (C) Lwa chon cac dong ca n dinh knockout gen
& thé hé F2. Cac dau miii tén mau dd la cac band heteroduplex. Dau mdi tén
mau xanh dwong la vach DNA géc (hoang dai); DAu mii tén xanh 14 cay va tim
la cac vach DNA da bi chinh sta Ian lwot thém hodc mat mot sb nucleotide [18].

Giai trinh tw céc dong c4 F1 nay cho thay céc dot bién khac nhau.
Giéng 1,2 va 4 ¢ 15 nucleotide bi chén hoc x6a, trong khi giéng 3
va 7 c6 céc nucleotide bj dot bién khac. Giéng 8 ¢6 2 nucleotide bi
x0a, giéng 5 6 ca chén 15 nucleotide va xoa 22 nucleotide, dan dén
két qua cudi cling 1a xoa 7 nucleotide (hinh 6B).

@ (B6 gen Keapla cé ngya van)

5 6 7 exon

I V.V P SMRGHSG

CCm======-m——mm—mmm oo GTCACGGTT 51 (+4) aa
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© D)
gRNA keap1a°”
\/ WT i+ -
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Hinh 7. (A) Biéu d& mb ta vé gen keap7a cla ca ngwa van, gRNA muc
tiéu ndm & exon 2, day dot bién do Cas9/sgRNA gay ra va day axit amin
dw doan tir day gen keap1a dwoc knockout. WT: ca hoang da; keap7a’:
ca knockout gen déng hop tt; (B) Phan tich gii trinh tw gen ca knockout gen
keap1a; (C) Két qua gen keapa knockout con cé 51 amino acid (aa); (D) Két
qua dién di dong ca knockout gen keap1a c6 7 bp bj xéa (keap1a??’).
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Phan tich chi tiét hon vé dong ca c¢6 7 nucleotide bi x0a (dat tén
14 keapla™) cho thdy cau tric protein Keapla bi thay doi dang
ké. Thay vi 599 amino acid ban dau, protein Keapla & ca knockout
chi con 51 amino acid (hinh 7A). Trinh ty DNA cua keapla®™”
cling dugc xac dinh (hinh 7B). D6t bién mit 7 nucleotide & ca
knockout dan dén sy thay d6i khung doc mo (frameshift), lam xuat
hién codon stop som, két thiic qué trinh dich ma. Do d6, protein
Keapla & cé knockout bi cit ngan dang ké, chi con 51 amino acid
(hinh 7C).

Pé xac nhan knockout thanh cong, ca keapla®™”* di hop
tir dugc lai voi nhau, tao ra dan cd F2 mang céc kiéu gen WT,
keapla®”* di hop tit va keapla®4 ddng hop tir (hinh 6C). Pién
di (hinh 6C va 7D) cho thiy band WT c6 kich thudc 204 bp, trong
khi ca knockout keapla dong hop tir ¢o kich thude 197 bp, chimg
to knockout gen keapla da thanh cong.

3.3. Danh gid chirc nang sinh Iy ciia dong cd knockout gen
keapla

Sau khi xé4c dinh thanh cong viéc knockout gen keapla, dong
cé keapla™ dugc nudi dén 3 thang tudi. Kiéu hinh cta ca dong hop
tir knockout khong cho thdy sy khac biét dang ké so véi ca hoang
da (hinh 8A). Diéu nay trai nguoc véi quan sat & chudt knockout,
thuong chét sau 15 ngay tudi [21]. Ca ngya van knockout gen
keapla tiép tuc phat trién binh thudng va cac c tai tao tir dong
di hop tir keapla™”* tuan theo dinh ludt Mendel, khong co bat
thuong trong qua trinh phét trién va sinh san (hinh 8B).

(A) (B)

r@m
=

Déng c4 knockout Kiéu gen
thé hi F2 wT +- o=

keapl®  eap1a® (n = 47) 21.3% 61.7% 17.0%

Hinh 8. Knockout keap7a khong anh hwéng dén sw sinh trwéng va phat
trién clia ca ngwa van. (A) Ca ngwa van duoc knockout keap7a®” séng sot
twong tw nhw ca hoang dai (WT) & thé hé F2. Hinh c4 & giai doan 3 thang tudi;
(B) Ca thé hé F2 sinh san va phat trién binh thwéng theo dinh luat Mendel sau
khi cho lai 2 dong di hop t& ctia méi dong ca keap1a®”* véi nhau.
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Hinh 9. Dong ca keap7a®” ting kha ning khang oxy héa va biéu hién gen
muc tiéu cta Nrf2. (A) Bidu dd danh gia ty I& sdng khi phoi nhiém véi dong ca
ngua van keap1a®’’; (B) Biéu hién gen muc tiéu ctia Nrf2 voi gen gstp? va (C)
prdx1; (D) M& ta dong c& keap1a®’” ting cudng hoat héa Nrf2 dé khang oxy héa.
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Pé danh gia kha ning sng sot cia ca knockout khi tiép xuc
voi stress oxy hoa, dan ca F2 dugce nuéi 16n va thir nghi¢m. Két
qua cho thy, ca dong hop tir knockout c6 ty 1& song cao hon c4 di
hop tir va ca hoang da khi tiép xuc voi H,0, (hinh 9A). Diéu nay
¢ thé lién quan dén viéc hoat hoa gen muc tleu cua Nrf2 (hinh 9B
va 9C), gitip ca chong lai stress oxy hoa (hinh 9D).

Nghién ciru ndy chimg minh rang, viéc knockout gen keapla
lam tang kha nang sinh ly cua ca ngya van khi d6i mat v6i stress
oxy hoa, md ra hudng nghién ciru méi vé vai trd clia gen nay trong
dap tmg oxy hoa.

4. Ban luan

Nghién ctru nay da thanh cong trong viéc st dung cong nghé
CRISPR-Cas9 dé tao ra dong cd ngua van knockout gen keapla
(hinh 10). Quy trinh bao gdm cac budc chinh: thiét ké gRNA, tong
hop gRNA va Cas9 mRNA, vi tiém vao phoi ca ngua van mot té
bao, nudi phoi va cudi cung 13 xac dinh kiéu gen cta ca thé bién
d6i gen. MAi bude trong quy trinh déu duoc t6i wu hoa dé dat hiéu
qua cao nhat. Vi du, chung t6i da lya chon gRNA c6 hiéu suit cét
cao va sir dung ki thudt vi tiém chinh xac dé dam bao dua thanh
cong phiic hgp CRISPR/Cas9 vao phoi. St dung k¥ thudt vi tiém
phitc hgp ribonucleoprotein (RNP) vao phéi ca mot té bao, mot
ky thuat da dugc ching minh 12 c6 hiéu qua cao trong viéc tao dot
bién gen muc tiéu & ca ngwa van va cac loai khac [22-25].

1. Thiét ké sgRNA
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3. Chon gidng va (rng dung

S
Ap dung nghién ctru
oxi hda

Chon loc dong dét bién
(chén/xda gen)

Gidi trinh ty, phan tich dét bién
va kiéu hinh

Hinh 10. Quy trinh knockout gen keap7a & ca ngwa van.

Céc thong s6 danh gia va hiéu qua cho thdy, quy trinh dugc
danh gia thong qua ty 1¢ phoi bién doi gen thanh cong va ty 1¢ ca
thé mang dot bién & gen dich. Két qua cho thay, chung t6i da dat
dugc ty 1¢ phoi bién doi gen 1én dén 80% va ty 1€ ca thé FO mang
dot bién 1a 50% (hinh 6A). Pay la nhimg con s6 dang khich 18,
ching t6 quy trinh knockout gen keapla ciia chung t6i c6 tinh kha
thi va hi¢u qud. Ngoai ra, chling t6i ciing da phan tich trinh ty gen
cua cc c4 thé bién doi gen dé xac nhan sy xuat hién cua dot bién
trén gen keapla. Két qua giai trinh tu cho thay, dot bién da xay ra
ding vi tri dich trén gen (hinh 7B), chung t6 tinh dac hi¢u cao cla
hé thong CRISPR/Cas9.
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Mot diém dang chii ¥ 1a ca ngya vin knockout keapla trong
nghién ciru nay khong hé biéu hién bat ky dau hiéu bat thuong
hoic tir vong ndo, ngay ca khi chiing mang dot bién dong hop .
Piéu nay khac biét hoan toan so voi nhimg gi di duoc quan sat &
chudt knockout keap !, thuong chét sau 15 ngay tudi [21]. Sw khac
biét ny c6 thé xuat phat tir sy khac nhau vé cdu tric va chirc ning
ciia hé thong Keap1-Nrf2 giita céc loai, hodc do c4 ngua vin co
céc co ché bu trir khac gitip duy tri can bang oxy héa ngay ca khi
keapla bi bat hoat.

Mot két qua quan trong khac cua nghién cuu la ca ngua Vén
knockout keapla cho thiy kha ning chong chiu stress oxy hoa tt
hon so véi ca hoang da. Piéu nay cing b gia thuyét rang viéc loai
bo keapla s& dan dén su hoat hoa lién tuc cua Nrf2 [26], tir do kich
hoat céc gen chong oxy héa va bao vé té bao khoi stress oxy hoa
[8]. Két qua ndy mo ra tiém ning mg dung cong ngh¢ CRISPR-
Cas9 dé tao ra cdc dong ca nudi co kha ning chong chiu stress oxy
héa cao hon, qua d6 ning cao ning suét va chét lwong cho nganh
nudi trong thuy san.

Tuy nhién, can luu ¥ rang nghién ciru ndy méi chi tap trung
vao viée danh gia kha ning chdng chiu stress oxy hoa cp tinh ¢ ¢4
knockout keapla. Can c6 thém cac nghién ctru sau hon dé xem xét
anh huong lau dai ciia viée knockout keapla dén stre khoe, sy ting
truong va kha ning sinh san cua c4, dé ¢6 thé danh gia toan dién
tiém nang tng dung cua cong nghé nay trong nudi trong thay san.
Bén canh d6, viéc nghién ctu chi tiét cac co ché phan tir lién quan
dén su hoat hoa Nrf2 va biéu hién cta cac gen chong oxy hoa & ca
knockout keapla ciing s& cung cip nhing hiéu biét sdu séic hon vé
vai tro ciia h¢ thong Keapl-Nrf2 trong viéc duy tri can bang oxy
hoa va dap ung voi stress oxy hoa ¢ ca.

Nhimng két qua nay cho thy, quy trinh knockout gen keapla
ma chang t0i phat trién c6 thé dugc ap dung dé nghién ctru chirc
ning cua gen ndy trong cac nghién ctru tiép theo. Hon nita, quy
trinh nay ciing c6 thé dugc didu chinh va sir dung dé knockout cac
gen khéc trén ca ngya van, mé ra nhiéu co héi nghién ctru méi
trong linh vuc sinh hoc phét trién va y sinh hoc. Trong tuong lai,
chiing ti s& tiép tuc cai tién quy trinh nay dé ning cao hiéu qua
bién doi gen va giam thiéu cac tac dong khong mong mudn. Pong
thoi, ching toi cling s& sir dung cac ca thé c4 ngya van knockout
keapla dé nghién ciru vai tro clia gen ndy trong cac qua trinh sinh
ly va bénh Iy khac nhau.

Toém lai, nghién ctru nay da thanh cong trong viéc su dung
cong nghé CRISPR-Cas9 dé tao ra dong c4 ngwa van knockout
keapla (hinh 10) va chimg minh kha ning chéng chiu stress oxy
héa cao hon cua ching. Day la mot budc tién quan trong, mé ra
canh ctra cho viée ung dung cong nghé CRISPR-Cas9 vao nghién
cuu co ban va ing dung tai Viét Nam, dac biét 1a trong linh vuc
nudi tréng thiy san. Mic di vy, cdc nghién ciru sdu hon vé anh
huong cua viée knockout keapla dén ca ngya vin van 1a can thiét
& khai thac hét tiém nang cia cong nghé ndy, mé ra nhimg huéng
nghién cru va ung dung méi trong tuong lai.
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5. Két luan

Nghién ctru nay di thanh cong thiét 1ap quy trinh knockout
gen keapla trén ca ngua van sir dung cong nghé CRISPR-Cas9,
danh dau mot budc tién quan trong trong viéc img dung cong nghé
chinh sua gen tai Viét Nam. Cé ngua van knockout keapla khong
chi phat trién va sinh san binh thuong ma con thé hién kha ning
chéng chiu stress oxy hoa vuot trdi, mé ra tiém nang Ung dung
to 16n trong viéc tao ra cac dong ca nudi c6 kha nang chdng chiu
stress va nang cao chat lugng san pham trong nganh nuéi trong
thity san. Nghién ctru nay khong chi cung cdp mot cong cu manh
mé cho nghién ctru chirc ndng gen ma con dat nén tang cho viée
phat trién céc tmg dung cong nghé sinh hoc tién tién trong twong
lai. Tuy nhién, can tiép tuc nghién ctru sau hon dé danh gia toan
dién anh huong cua viée knockout keapla ciing nhu khai thac toi
da tiém ning cua cong nghé CRISPR-Cas9 trong linh vic nuéi
trong thiy san.
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Thir nghiém thudt toan tim dwimg di t6i wu cho hé thong robot di dong
van chuyén hang trong kho ty dong
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Tom tat:

Robot di dong ngay cang dwoc sir dung pho bién dé van chuyen hang héa trong kho hang tw dong. Nghién ciru nay
trinh bay viéc ap dung thi nghlem thuat toan tim dwong di tdi wu cho hé thong robot di dong van chuyen hang
Thuat toan dwoc xay dung va kiém tra bang mo hinh gia lap, sau_ do dugce ap dung thir nghiém dé diéu khién hé
thong robot trong ba so dd kho hang thue té theo thir tu ting dan vé mirc do chi tlet phlrc tap do nhom tac gia thlet
lap. Mot s0 cai tién thuat toan da duoc nghién ctru khi gap cac van dé trong thuc té: quy tac chiéu dwong di, quy tic
wu tién thir tw tai giao diém, quy tic cho tai cac diém that nit (cira kho). Trong qua trinh thwe nghiém, robot vat ly
chay thuec té va cip nhat 19 trinh di chuyén theo thoi gian thye trén giao dién chwong trinh may tinh cho két qua xir
ly tot voi thoi gian xit ly nhanh va quy dao da dugc kiém chirng 1a dat mire do t0i wu van hanh, hoat dong on dinh
v6i nhiéu kich ban nhiém vu. Két qua nay giup cho nhirng nha nghlen ctru, nha quan ly kho hang cé thé dinh huéng
x4y dung mo hinh phu hop, tuy bién theo cac diéu kién thue tién.

Tir khéa: robot di dong, thuit toan A*, thuit toan Dijkstra, tdi wu quang dwong, xe tw hanh.
Chi 56 phdn logi: 1.8, 2.2

Experimenting with algorithms to find optimal paths for a mobile robot

system transporting goods in an automated warehouse
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Abstract:

Mobile robots are increasingly being used for goods transportation in automated warehouses. The study presents
the experimental application of a routing algorithm to find the optimal paths for a mobile robot system transporting
goods. The algorithms were first developed and tested in a simulation model, then experimentally applied to control
the robot system in three warehouse layouts with increasing levels of detail and complexity, as designed by the
research team. Several algorithmic improvements were studied to address practical issues, including path direction
rules, priority at intersections, waiting rules at choke points (warehouse doors). During the experiments, the physical
robot operated under real-world conditions and updated its movement trajectory in real-time on the computer
program interface, which shows the efficient processing results with fast computation times, while the verified
trajectory achieved an optimal level of operational performance and stable operation across multiple task scenarios.
These results provide researchers and warehouse managers with insights to design and customise models according
to practical conditions.

Keywords: A* algorithm, automated guided vehicle, Dijkstra algorithm, mobile robot, optimal path.
Classification numbers: 1.8, 2.2
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1. Tong quan

Ngay nay, trong kho hang tu dong, cac robot ty hanh phai
thuc hién mdt lugng 16n hanh trinh van chuyén hang hoa trong
mot thoi gian ngan. Viéc dua ra lich trinh di chuyén cua robot
hop ly dé giam chi phi van hanh thiét bj va thoi gian cho doi la
rat quan trong. Vi vay, viéc nghién ciru cach thire dé dua ra ké
hoach, phuong phap dinh tuyén téi uu bang chwong trinh may
tinh 1a cén thiét.

Bai toan dinh tuyén nay hudng t6i viée thiét 1ap hanh trinh
cho cac robot trong kho mang céc gia ké hang ra ctra kho va
dua ching quay tro lai vi tri ban dau dé ma khong vuot qua
ning luc cua mdi robot voi chi phi 1a nho nhat. Bai toan dinh
tuyén dwoc danh gid 1a mot trong nhiitng thach thirc 16n nhat
trong linh vuc Van tru hoc subt 50 nam qua. bay la mét bai
toan thudc nhém NP - kho, d4 c6 nhidu nghién ctru dugc tién
hanh nham dé xuét cac phuong phap giai quyét khac nhau nhur:
thuét toén di truyén thuat toan sinh cot hodc k¥ thuat nhanh

.....

E. Eade va cs (2007) [1] da nghién ciru mot hé théng dinh
vi trong mdi trudng ¢6 pham vi han ché, theo phuong phap tiép
can dya trén mot camera don 1€, quy mo thir nghién ctu dugc
xdy dung thanh cac nit riéng biét, két ndi voi nhau thong qua
mot do thi 16n bang cach ap dung cac k¥ thuat toi wu hoa phi
myén. F. Dellaert va cs (2006) [2], H. Strasdat va cs (2010) [3]
da st dung cac ky thuat nhu Smoothing, Bundle Adjustment
(BA) va Mapping (SAM) dé theo ddi cac dic trung qua timg
khung hinh trong chudi anh lién tiép.

Nghién ctru cia B. Williams (2009) [4] da thyc hién nghién
ctru danh gia tim quan trong cta thu tuc vong lip déng, giup
kiém tra xem céc vi tri trong h¢ théng SLAM st dung mot
camera don ¢ (Monocular SLAM) da dugc nhan di¢n hay
chua. Phuong phap nay dugc st dung cho cac bai toan dinh vi
str dung hinh anh va sir dung ba phuong phap ddi sanh anh la:
Map-to-Map [5], Image-to-Map [6] va Image-to-Image [7, 8].
Thir nghiém dugc tién hanh trong moi trudng trong nha, ngoai
troi, voi quy dao di chuyén 1a mot vong don va nhiéu vong. Két
qua cho tha”iy, d6i sanh Image-to-Image dat hiéu suét cao nhat,
trong khi Map-to-Map va Image-to-Map c6 hiéu qua thap hon.

S. Perera va cs (201 1) [9] da phat trién mot thudt toan gidm
sat nham theo doi cac doi ‘tugng chuyen dong trong moi truong.
Thudt toan nay gidi quyét van dé nhan dién cac diém chuyén
dong tor mot camera dang di Chuyén, dua trén cac rang budc
epipolar va thong tin dugc thu thap tir thuat toin monoSLAM.
Tuy nhién, dé thiét 1ap ngudng phén loai chinh x4c cho céc
diém chuyén dong, can thyc hién nhiéu thir nghiém, phu thudc
vao s6 lwong va phan bd ciia cac diém chuyén dong dugc phat
hién trong moi truong nghién ctru.

R. Ozawa va cs (2005) [10] da phat trién mot hé thong truc
tuyén nhim tai tao ban dd 3D thong qua k¥ thudt do hanh trinh
dua trén dir lidu thi giac (visual odometry). Hé thong nay bao
gdm 2 thanh phan: thanh phan dau tién xir 1y viéc tao dung
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ban do 3D tir chudi hinh anh thu dugc tir camera-stereo, giup
mb ta chi tiét moi truong thuc té va hd trg vide 1ap ké hoach di
chuyén cho robot trén ban dd da dugc tai tao; thanh phén thir
hai do hanh trinh thi gidc nhdm két ndi cac khung hinh 3D lién
tiép dé xac dinh mo hinh chuyén dong ciia camera theo phuong
phap séu bac tu do (6DOF) cing véi thong tin vé moi trudng
3D. Cac k¥ thuat sir dung bao gdm: tinh toan d¢ sau cua hinh
anh, udc luong chuyén dong camera theo mo hinh 6DOF bing
ky thuat RANSAC [11]. Ngoai ra, dir ligu két qua tir ban do
3D dugc sir dung dé 1ap ké hoach di chuyén cho robot bang
cach két hop cac diém du doan cho nhimg bude di chuyén tiép
theo. P. Michel va cs (2007) [12] da & xuét mot phuong phap
thoi gian thyc trén GPU dé hd tro robot di chuyén va leo ciu
thang trong khong gian 3D, duya trén chudi hinh anh thu duoc
tir camera-stereo. Tuy nhién, phuong phap nay c6 gioi han nhat
dinh 1a sy 18 thudc v6i dbi trong 3D can theo di va mé hinh
3D c¢6 kich thudc nhd, nhung né dac biét hiéu qua trong cac
tinh hudng cu thé nhu leo cau thang.

Trong nghién cuu cua H.T. Tran va cs (2022) [13], phuong
phap Gradient ciing bo diéu khién md Takagi-Sugeno da dugc
str dung dé toi wu hoa cac tham sb, nham didu chinh qua trinh
diéu hudng va tranh chudng ngai vat cho robot di dong. Kién
triic diéu khién mo nay mo phong hanh vi cta robot trong moi
truong chua biét, & ddy bao gdm céc hanh vi nhu tim kiém
muyc tiéu va tranh vat can, theo doi robot. Robot di dong banh
xe ¢ trang bi b diéu khién logic md duoc thuc hién trén vi
diéu khién Atmega, v6i dit liéu dau vao tir cic cam bién kiém
soat dong co bén trai va bén phai. Ngoai ra, viéc st dung bo
diéu khién mo két hop véi thuat toan di truyén da dugc trién
khai cho m¢t nhom robot ty hanh trong nha. Trong d6, b didu
khién mo hd trg mot robot ban dau, sau d6 thuat toan di truyén
t6i wu hoa chire ning diéu khién khi di chuyén trong cac moi
truong phire tap.

Q. Liu va cs (2006) [14] trong nghién ciru cia minh da st
dyng thudt todn di truyén dé didu khién robot tu hanh (AMR),
ket hop dir liéu tir cam bién siéu 4m nham xac dinh cac thong
s6 moi trudng va 1ap ké hoach duong di. So sanh gitra hai
loai md hinh md Takagi-Sugeno va Mamdani cho thdy, mo
hinh Mamdani mang lai sy van hanh muot ma hon, trong khi
Takagi-Sugeno lai tiéu thu it tai nguyén by nhé hon, phu hop
khi str dung véi cac vi diéu khién trong thoi gian thuc.

Nhiéu nghién ctru két hop thuat toan logic mo véi cac
phuong phép tinh toan tir phan mem bao gom thudt toan di
truyen mang no-ron nhan tao va t6i wu hoa bay dan hat, nham
t6i wu hoa cac tham s6 trong bo didu khién mo va cai thién
duoc hiéu suét diéu huodng cho robot di dong [15]. Cac hanh
vi logic md co ban dugc thiét ké trong cc nghién ciru nay bao
gom: di chuyén theo muc tiéu va tranh cac chudng ngai vit.
Két hop cac thuat toan nay, robot ¢6 thé 1ap ké hoach duong di
hiu qua trong méi truong co cac chuong ngai vat dong. Thuat
toan di truyén va ‘mang no-ron ciing da dugc ap dung aé cai
thién kha nang diéu hudng ciia robot. Céc thudt toan tién tién
duoc thiét ké nham tdi wu hoa tham sd dau vao va hiéu qua hoat
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dong cia bo diéu khién mo, nang cao hi¢u sut trong cac moi
truong phitc tap. Hanh vi tranh vat can duoc diéu chinh nho dir
liéu tir cam bién pham vi dé xac dinh khoang cach téi chuéng
ngai vt g?m nhét, trong khi hanh vi tim kiém muc tiéu dua
vao cam bién la ban dé xac dinh hudng di chuyén chinh xac.
Trong nghién ctru cua M. Faisal va cs (2013) [16], thuat toan
di truyén mo (GA-FL) dugc ap dung dé giai quyét bai toan 1ap
ké hoach chuyén dong trong méi truong dong. Nghién ctru sir
dung céc cam bién khong ddy dé hd trg robot di chuyén trong
cac moi truong chira ca chudng ngai vat tinh va dong. Hai bd
diéu khién mo dugc thiét ké, bao gdom diéu khién theo dai logic
md (TFLC) va diéu khién tranh vat can logic mo (AFLC) dé
dam bao robot co thé tim kiém dudng di t6i wu tir diém xuat
phét t6i myc tidu trong nhiéu tinh hudng van hanh khac nhau.
Ngoai ra, nghién ctru ciing dé xuat phuong phap 1ap ké hoach
duong di truc tuyén theo ngudn dit lidu thu duge tir cam bién
trong moi trudng dong. Cac bd didu khién mo dugc thiét ké dé
hoat dong trong thoi gian thuc st dung vi mach (FPGA) c6 thé
1ap trinh lai. Cac luat mo thuc hién trong nghién ctru nay dugc
xay dung nham mé phong hanh vi 1ai xe clia con nguoi va di
dugc kiém chimg thong qua céc hé thong tic nhan. Trong do,
robot c6 kha ning tu hoc hoi va didu hudng hiéu qua ngay ca
trong cac moi trudng phic tap va khong chic chin.

H. Xiao va cs (2007) [17] da két hop cac 16p mang no-ron
nhén tao dé tao kho dit liéu diu vao nhan tao. Déng thoi, phuong
phap hoc ting cuong Q dugc sir dung dé phat trién thudt toan
lap ké hoach duong di cho robot di dong. Hé thong nay diéu
khién téc do dong co DC ciia robot qua vi diéu khién Arduino
Uno, véi sy hd trg ctia nhiéu 16p no-ron. Véi bd diéu khién
mang no-ron va PID dugc xdy dung va thu nghiém trén cac
robot c6 mang hdp sb tu dong. Mot sd tac gia khac dd s dung
mang no-ron dé tao ra cic duong di dan tranh va cham trong
méi truong khong xéc dinh, dic biét 13 trong cac tinh hudng yéu
cau kha ning lap ké hoach tryc tuyén khi robot hoat dong trong
moi trudng c6 chudng ngai vt khong dugc biét trude.

Mot s6 nghién ctru khac d phén tich cdc hanh vi tranh
chuéng ngai vat st dung két hop mang no-ron va hoc ting
cuorng Trong nghlen ctru, C.T. Vo va cs (2021) [18] da phat
trlen bo diéu khién mang no-ron chuyen tiép sir dung ngudn
cap dir liéu da 16p, dé tu dong diéu khién hudng 14i cua robot
trong cic moi trudong tinh va dong. Mang no-ron niy co bon
16p du vao dua trén khoang cach di téi chuéng ngai vat va dau
rala goc 1a1 cua cac robot. Tuy vy, & moi trudng nang dong va
khéng ¢6 cu trac, xac dinh duong din phi hop dé giam thiéu
va cham tré nén phtc tap hon déng ké.

Nghién ctru cua S.X. Yang va cs (2003) [19] da gioi thiéu
giai phap nham 1ap ké hoach dudng di cho robot di dong va ban
dia hoa cho robot di dong bing cach sir dung mang than kinh
nhén tao hdi quy (RNN). Nghién ctru 4p dung hai b diéu khién
mang than kinh cho muc tiéu lap ké hoach va khong ché dudng
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dan: mot bo diéu khién ho trg robot phat hién cac khoang trong
trong khong gian. Bo diéu khién thir hai gitip huan luyén robot
nhdm tranh chudng ngai vat. Hé thong ding cam bién tim nhin
loai Kohonen, duoc thiét ké chuyén dung cho viéc didu huodng
robot thong minh.

Trong nghién clru cua A. Zhu va cs (2007) [20], tac gia da
dé xuat mot phuong phap nham didu huéng duya trén 1y thuyét
cta didu khién mo, tan dung phan tng ciia cac robot & trong
mdi truong khong xac dinh. Hé thong nay sir dung 48 luat mo
dé diéu khién hai hanh vi chinh: tim kiém muc tiéu va tranh
chuéng ngai vat. Cac thong sé chitc ning cua mang no-ron
dwoc diéu chinh dé cai thién kha niang hoc tap cua robot, gitip
rat ngin duong di tir diém xuat phat dén dich. Cam bién siéu
am cung cap dir liéu vé cac chudng ngai vt xung quanh, lam
dau vao cho bd diéu khién mo, ddu ra cta bd diéu khién s&
kiém soat toc do ciia hai banh xe trai, phai. Trong mo hinh nay,
b6 diéu khién mo va mang no-ron nhan tao stt dung ham co so
xuyén tam dé kiém soat van tdc va diéu chinh sy bién d6i moi
truong.

S.U. Deshpande va cs (2013) [21] da xay dung mdt mang
no-ron mo dua trén kinh nghiém, st dung dit li¢u tir cdm bién
siéu am dé xac dinh tdc do ciia robot. Nghién ciru ap dung 16
quy tic md dé kiém soat hudéng di chuyén cua robot, v6i hai
hé thong chinh 14 hé théng than kinh mo thich tng (ANFIS) va
hé thong than kinh md lai. B6 diéu khién mo nay dwa vao dit
liéu tir cam bién gitp robot di chuyén an toan trong méi trudng
trong nha. Nghién ctru ciing chi ra rang, su két hop giita mang
no-ron va bo diéu khién mo c6 thé nang cao hiéu qua trong viée
diéu hudng, kiém soat hudng di cua robot.

Nghién ctru ctia M. Gao va cs (2007) [22] da phat trién mot
hé théng t6i wu cho bo diéu khién logic mo, nham hd tro robot
di dong trong viéc didu hudng va tranh vét can. Phuong phap
t6i wu nay két hop thuat toan di truyén véi thuat toan G mo
phdng (Simulated annealing algorithm - SAA). Thuét toan U
mo phong va bo diéu khién thong minh duge thiét ké dé robot
xéc dinh 19 trinh t6i wu trong méi trudng phuc tap. Ngoai ra,
vige tich hgp thuat toan 1 mo phong voi ti wu hoa dan kién
(ACO) da cai thién dang ké toc do diéu hudng ciia robot, trong
khi viéc két hop thuat toan 1 mé phong va mang no-ron lai giup
cdi thién vé toc do hoi tu.

Bén canh d6, nhiéu nghién ciru khac ciing dé xuét giai phap
xay dung ké hoach diéu huéng danh cho robot di dong thong
qua viéc ung dung thuat toan ACO va thudt toan Dijkstra [23]
Thuat toan ACO dugc su dung dé tim kiém cac gi4 tri t6i wu
duoc lay tir bang ludt mo, nham giam khoang cach di chuyén
tir diém xudt phat dén diém dich cua robot, dong thoi hd tro
robot hidu qua trong viéc tranh chuéng ngai vat. Cac cai tién
tir ACO khong chi t6i wu hoa toc do tim dudng ciia robot di
dong ma déap Gng linh hoat cac hanh vi nhu tim kiém muc tiéu
va tranh vat can.
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O Viét Nam, bai toan nay ciing dugc nghién ctru sdu rong tir
1y thuyét dén (mg dung vao thyc té bai cac to chirc nghién ciru,
treong dai hoc ciing nhu cac cong ty logistics. Nhom cac nha
nghién ctru cia Hoc vién Ky thudt Quan su da ché tao thanh
cong h¢ thong robot y té van chuyén Vibot vao nam 2023 [24],
tuy nhién, van ton tai mot sd thach thirc trong vi¢c phat trién
cac hé théng nay, bao gém: Do chinh xac cua cac hé théng dinh
vi va dan duong, d6 tin cdy va do bén cia cac cam bién, phai
dam bao hé thng co thé hoat dong on dinh trong méi trudng
thay ddi va khong dong nhat. Bén canh do, viéc tich hop cac
cam bién va xdy dyng hé thong truyén thong cho phép quan sat
muc tiéu tur xa thong qua hé théng camera dugc trang bi trén
robot & ché do thoi gian thuc ciing 1a mot thach thire trong linh
vuc nghién ctru.

N.K. Nguyen va cs (2023) [25] da xay dung thuat toan dinh
tuyén mai dya trén co so giai thuat Dijkstra ap dung cho cac
robot ty hanh trong hé théng chia chon buu phém, buu kién.
Pic biét, thuat toan chi trong ti cac yéu to thay doi trong qua
trinh hoat dong ctia hé théng, tir d6 diéu chinh mot cach déng
bo dé mang lai quy dao téi wu cho timg robot, ciing nhu toi
thiéu chi phi cta toan hé théng va da dugc ap dung trong hé
thong kho ciia Viettel Post. Nghién ciru nay da thiét 1ap quy tac:
Sau khi robot thi nhét xac dinh duong di, robot thir hai coi cac
nat trén dudng di cua robot 114 vat can va thay ddi trong sb dé
thudt toan xac dinh lai duong di cua robot 2 (tranh cac nit do),
tiép tuc cho cac robot sau nita. Tuy nhién, khi kho hang nho,
¢6 sb lugng dudng di it (t6i wu hoa khong gian chira hang), dic
biét 1a cac quy dao dudng di déu hudng ra cira kho nén phuong
an xac dinh nay 1a khong phu hop thuc té.

Trong nghién ciru nay, cac tac gia thir nghiém mot s thuat
toan cho bai toan hoach dinh tuyén t&i wu cta cac robot tai hang
trong nha kho. Cac thudt toan s€ dugc thir nghi¢ém voi bai toan
gia lap dé danh gi4 hiéu qua, sau d6 s& dugc thir nghiém trén
mo hinh nha kho that véi mot sd diéu kién: chiéu di gitra cac
nit, trang thai tai/khong tai cua robot, thir tu xép hang cho tai
ctra kho... (hinh 1).
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2. Doi tuong va phuong phap nghién ciiu

So d6 mit bang cua kho hang dwoc t chirc thanh mot ban
dd, hinh 1 minh hoa mot so ¢ mat béng cu thé. Theo d6, ban
dd c6 cac thong tin vé vi tri cia gia dé hang hod, dugc tap hop
thanh day. Cac day gia hang duoc bé tri cach déu nhau, khoang
khong gian giita cac diy tao thanh con dudng c6 thé di chuyén
duoc. Thong qua toa do hoa vi tri trén ban db bang cach gan gia
tri dinh vi cho ting nut ge"m trén so dd mat bé‘mg. Khi do, cac
con duong (dugc goi la canh) két ndi cac nit; mdi nit co thé
két ndi téi mot hode nhiéu canh. Gia thiét mdi canh co tuong
{ng mot gia tri chi phi, vi du d dai hodc thoi gian can thiét dé
di chuyén canh d6. Ddi véi nhitng ban do co kich thudc nho
va phuong an b tri gia hang don gian, viéc tinh toan tat ca cac
tuyén duong c6 thé dén dich va lua chon tuyén dwong ngin
nhét 13 kha thi. Tuy nhién, khi kich thuéc ctia ban db ting lén
cting vai sy phirc tap trong phuong an bd tri gia hang lam cho
qua trinh tinh todn cho ban dd c¢6 sb luong nut 16n ting theo
cap s6 nhan. Do do, thuat toan tim dudng di tdi vu dugc nghién
ctru dé ap dung trong thyc té cho nhitng mat bang kho hang
loai nay.

2.1. Thudt toan Dijkstra

Nam 1959, E.W. Dijkstra da gioi thiéu thuat toan Dijkstra,
day 1a mot phuong phap dé giai quyet bai toan tim duong di
ngan nhét tir ngudn don trong mot d6 thi ¢6 hudng voi diéu
kién khong co canh mang trong sb 4m. Thuat toan hoat dong
gia tri gn dung bang cach lién tuc cap nhat khoang cach chinh
xac hon. Ban déu, khoang cach dén mdi dinh dugc udc tinh 1a
gia tri 16n hon thyc té. Qua mdi budc, gid tri nay dugc thay thé
bang gia tri nho hon néu tim dugc dudng di ngén hon.

Quy trinh hoat dong cia thudt toan Dijkstra bao gdm céc
bude duyét qua cac dinh ctia do thi lan luot theo khoang cach
ngén nhét tir dinh xuat phat, mo rong tir dinh nay dén cac dinh
ké tiép theo c6 chi phi thip nhét, dong thoi duy tri mot bo
dwong di ngin nhat t6i cac dinh da xem xét.

Thuét toan sir dung hang doi vu tién két hop voi phuong
phép tham lam dé chon dinh gin nhat chua dwoc xir 1y, sau
d6 thuc hién qué trinh giam bot trén tat ca cac canh lién quan.
Nguyén ly hoat dong cua thudt toan bao gdm cac budc sau [23]:

Khéi tao: Dit gia tri khoang cach tir dinh xudt phat 13 0; gan
gia tri khoang céach la +oo cho tat ca cac dinh con lai; tao mot
tap hop trong dé luu trit cac dinh da dugc xtr ly.

Ldp lgi: Tim dinh chua dugc xur Iy c¢6 khoang céach 1a nho
nhét (dinh xudt phat ¢ budc dau); cap nhat khoang cach cho
céc dinh ké: néu khoang cach tur dinh hién tai qua mét canh dén
dinh ké bé hon khoang cach da biét, cap nhat lai gia tri khoang
cach nay; danh dau ¢ dinh hién tai 1a da duoc xu ly.

Két thiic: Qua trinh tiép tuc duoc 1ap lai cho dén khi tat ca
cac dinh dd dugc xur Iy hodc khi tim dwoc khoang cach ngin
nhit dén dich; dwa vao nguyén 1y hoat dong cia thuat toan
Dijkstra dé tim duong di ngin nhét tir dinh A dén cac dinh
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khac, cac tac gia da 1ap trinh theo quy trinh tirng budc dua trén
nguyén Iy hoat dong trén cuia thuat toan: tir niit bit dau, thém tat
ca cac nut duge két ndi vao hang wu tién; sip xép hang doi uu
tién theo chi phi thép nhét va dat nat dau tién lam nat hién tai;
d6i v6i mdi nut con, chon nut tot nhat dan dén con dudng ngin
nhét dé bat dau; khi tat ca cac canh da dugc tinh tir mot nat, nit
d6 gan da duyét va khong can phai dén do nita; thém timg nit
con duoc két nbi v6i niit hién tai vao hang uu tién; chuyén sang
budc 2 cho dén khi hang doi trong, dé quy tao danh sach ting
nut nat dan duong di ngan nhat tir dau den cudi; dao ngugc
danh sich va ban di tim thay con dudng ngan nhat.

Noi cach khac, theo phuong phap dé quy, dbi v6i mdi nat
ké tiép ctia mot nut, thuc hién do khoang cach giita ching dén
diém bt diu, so sanh va luu trir khoang cach cing voi nit
twong tmg v6i con duong ngan nhat. Khi dén nit cudi, dé quy
quay lai diém xuét phat theo con duong ngin nhat, ddo nguoc
danh sich d6 va ¢6 dugc duong di ngan nhat.

2.2. Thudt toan A*

K¢ tir khi thuat toan Dijkstra duoc cong bd, nhiéu giai phap
cai tién thuat toan nay di dugc dé xudt va A* 1a mot thuat
toan phé bién nhat. A* 1a mot thuat toan tim kiém theo co ché
heuristic, tirc 13 no st dung thong tin dy doan dé hudng dan qua
trinh tim kiém. Thuat toan nay két hop giita tim kiém theo chi
phi thap nhét (thuét toan Dijkstra) va tim theo chiéu sau, gitip
tim ra duong di ngén nhit mot cach nhanh chong.

A* da c6 mot stra dbi don gian, cu thé 1a cac canh cling
dugc vu tién dya trén mirc do gﬁn hon cta canh d6 dan dén
khoang cach theo dudng thing t6i myc tiéu. Vi véy, trude khi
chay tim kiém A*, khoang cach dudng thing dén dich cubi
cung phai dugc do cho moi niit, diéu nay that d& dang néu biét
toa do cua tung nut. Day la dang don gian nhat ciia A* va dinh
nghia cia n6 cting cho phep cai tién chirc nang phong doan.
Thudt todn nay ¢ loi thé 16n vé hidu suat vi n6 khong can phai
truy cap nhiéu nat khi biét hudng cudi cing ciia dwong dan.

A* hoat dong bang cich mo rong cac nut (diém) tir diém
bat dau dén diém két thuc dwa trén ham danh gia f(n). Him
nay két hop giita chi phi di tir diém bét diu dén diém hién tai
(g(n)) va co chi phi udc lugng tur diém hién tai dén diém dich
(h(n)) nhu sau:

f(m)=g(n) +h(n)
trong do: g(n) Ia chi phi tir diém bit dau dén diém hién tai;
h(n) 1a ham heuristic cho u6c lugng chi phi tir diém hién tai
dén diém dich.

Nguyén ly cua thuat toan A* duge mo ta nhu sau:

Khoi tao: Dat diém bat dau vao danh sach md (open list)
va gan gia tri f ban dau cho no; dét danh sach dong (closed
list) rong.

Lap laiﬂ: Chon nut trong danh sach md co gia tri f I}h(’) nhét
va di chuyén n6 sang danh sach dong; néu nut nay la diém dich,
thi duong di ngan nhat da dugc tim thay.
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Néu khong, dbi voi mdi nat ké can: Tinh gia tri g va f cho
nat k&; néu nit nay chua co trong danh sach mé hodc ¢6 gia tri
f nho hon gia tri hi¢n tai trong danh sdch mao, thi cap nhat gia
tri va dat nlit nay vao danh sach mo.

Két thiic: Lap lai qué trinh cho dén khi tim thdy diém dich
hoic danh sach mé rong (dudng di khong ton tai).

Cac tac gia da lap trinh theo quy trinh dua trén nguyén ly
hoat dong trén cta thudt toan A* [23] nhu sau: Khdi tao a6 thi
va tao mot hang doi uu tién dé luu trir cac dinh chua duge xét
dén; dat cac gia tri ban dau cho toan bo do thi 1a vo cing va
chon dinh bét d4u; tinh toan gia tri f (g+h) cho mdi dinh, trong
do: g 1a khoang cach tir dinh bat ddu dén dinh do va h 1a gia
tri heuristic tir dinh d6 dén dinh két thic; dt dinh bat dau vao
hang doi wu tién; trong khi hang doi khong rong, lip lai cac
budc sau: 1y dinh ¢6 f nho nhat ra khoi hang doi uu tién va dat
1a dinh hién tai; néu dinh hién tai 1a dinh két thuc, dimng thuat
toan; danh dau dinh hién tai la di xét; tim cac dinh ké ctia dinh
hién tai va tinh toan gia tri f cho chiing; néu dinh k& chua dugc
xét, dat gia tri fva déy no6 vao hang doi uvu tién; tra vé duong
di t6i dinh két thic.

2.3. Xdy dung h¢ théng diéu khién cho h¢ nhiéu robot

Déi vé6i vide xac dinh dudng di ciia mot robot don 1¢ trong
mot khong gian xac dinh, cac thuat todn Dijkstra va A* da xac
dinh tot dwoc quy dao di chuyén tdi wu theo didu kién “chi phi”.
Tuy nhién, khi ¢6 nhiéu robot ciing lam viéc trong khong gian,
duong di cua timg robot thuong xuyén xay ra chong chéo, can
tré hodc doi khi ddi dau nhau. Diéu nay lam cho cac robot phai
¢6 kha ning xir 1y tranh nhau va tiép tuc dudng di ban dau,
dan dén viéc phai tinh todn, xur Iy quy dao trén timg robot doi
hoi yéu cu 16n hon Ve tai nguyén va két qua thu duoc doi khi
khong dam bao tinh t0i wu toan cyc cho toan hé robot. Dé han
ché nhitng xung dot néu trén, can dat ra cac quy tic van chuyen
cua timg robot tai cac giao diém, quy tic van chuyen theo cac
chiéu di. Giai phap cu thé dwgc nhom tac gia dé xuit dé két
hop vé6i thuat toan tim duong ti wru cho hé nhiéu robot trong
bai toan thuc nhu sau: Khi nhan dugc yéu cau xur 1y mot don
hang, vi dy 4y nhiéu loai hang tir nhiéu gi hang ¢ nhiing vi tri
khac nhau dua ra cua kho. Xac dinh nhiém vu cho ting robot
dua trén chi phi téng thé toan bo cong viéc dua vao trang thai,
vi tri tirc thoi cua timg robot; ban d duong di khi robot dang
mang gia hang va khong mang gia hang la khac nhau, theo do,
robot khéng mang gia hang c6 thé di chuyén trong viing khong
gian bén dudi gid hang. BPuong di cua robot thuc thi tdc vu
duoc phan doan voi trong s6 di chuyén khac nhau. Thyuc hién
tim thuat toan t6i wu cho timg phan doan; cac hanh lang c6 tinh
dinh hudng chiéu di chuyén, trong s6 nho theo ding chiéu va
trong s rat 1on néu theo chiéu nguoc lai; thiét lap day cho tai
ctra kho cimg voi quy tic chd lan lu’ot van tdc robot giam va
cho di chuyén theo trang thdi robot xép hang phia trudc; khi co
tir hai robot tré 1én tai diém giao nit trong cing mot thoi diém,
xac dinh thtr ty di chuyén theo phan muc wu tién cia ching.



Hai thudt toan Dijkstra va A* duoc sir dung nham tim ra
duong di toi wu cho cac robot, sir dung b quy tic 5 diém dé
lam diéu kién van hanh ddi voi hai thuat toan. Xét mot cach
tong quat v6i vi tri xuét phat 1a (¢ 1090 +Qy,)» Vi tri dich 1a
(q 1690 +qy)- Cac vi tri néu trén déu biét trudc, trong d6 vi
tri xuét phat dugc x4c dinh dua trén dit liéu di chuyén cua ban
than tirng robot va vi tri dich dugc xac dinh tir tdc vu ma robot
dugc phan cong, vi tri gia hang can mang.

3.1. Thiét lgp kho hang va so' do khoi ciia hé thong diéu
khién

Nhom tac gia thiét 1ap 3 so do kho hang theo th tu ting
dan vé mirc do chi tiét, phirc tap. So d6 mit bang thtr nhat bao
gom 8 6 ¢6 kich thude 1x1 m, chia thanh 2 hang, mdi hang
¢6 4 6; mdi 6 duoc ga ma dinh danh duy nhét. S6 lugng robot
str dung 1a 1. Hinh 2 minh hoa hinh anh thyc & cia so d6 mat
bang thir nhat.

Hinh 2. So d6 mét bang thr nhat.

So d mat bang thir hai bao gdm 20 6 1x1 m, chia thanh 4
hang, 1 hang ¢6 4 6 va 3 hang ¢6 5 6/hang. S lugng robot sir dung
14 2 chiéc cung v6i 4 gia hang. Hinh 3 minh hoa hinh anh thyc té
cia so' @6 mit bang thir hai.

Hinh 3. So d6 mét bang thi hai.
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So dd mat béng thir ba c6 dién tich 16m véi s6 lugng robot
str dung 14 10 chiéc. Mat bang hinh chir nhat, ¢ kich thuéc
26x18 6 1x1 m, tuong tng véi dién tich tdi thiéu 1a 468 m2.
Miit bang cho phép b tri 20 diy gia hang voi tong sb 200 gia.
Kho hang nay dugc thir nghiém thyc thi nhiéu don hang (nhiéu
nhiém vu) khéc nhau ngau nhién cho phu hop véi bai toan dién
ra trong thuc té.

Quy trinh xtr Iy mot don hang, twong tmg véi mot tac vu
gén cho robot, duoc md ta gdm 5 budc nhu sau:

Budc 1: Can xac dinh s6 lugng gia hang can van chuyén
dén cira kho, sir dung giai thuat phan cong tac vu dé xac dinh
s0 lugng robot can tham gia vao xur ly don hang. Lap t6 hop
cap robot - gi4 hang dé tim ra tong dudng di ngan nhat sir dung
mot trong hai thudt todn Dijkstra hodc A*. Xac ldp cap robot
- gid hang.

Buée 2: Gui quyét dinh thuc thi cho timg robot di chuyén
dén vi tri gi4 hang tuong tmg. Puong di cta cac robot c6 thé
nam mot phan & khong gian bén dudi cac gia hang, diéu kién
rang bugc 1a khu vuc c6 vat can tinh va chiéu di chuyén tai
hanh lang.

Budc 3: Robot mang gia hang ra cuira kho. Khi do, duong di
s€ 1a cac hanh lang, chinh 13 toan bg ban dd loai trix cac khu vuc
¢6 vat can tinh va khu vyc xép gia hang. Qua trinh di chuyén,
ban d6 dugc cap nhét thong tin vé vi tri hién tai cua tat ca robot
va thong tin khac co lién quan.

Buée 4: Robot mang gia hang tir cira kho vé vi tri dat gia
hang ban dau. Khi do, duong di s& 1a cac hanh lang, chinh 1a
toan bo ban do loai trir cac khu vue ¢6 vat can tinh va khu vuc
xép gia hang. Trong qua trinh di chuyén, ban dd ¢ thé dugc
cap nhat thong tin ¢6 lién quan néu can thiét.

Buée 5: Robot quay tré vé vi tri ban diu. Puong di cua
robot ¢4 thé nam mot phan ¢ khong gian bén dudi cac gia hang,
diéu kién rang buge 1a khu vyc ¢6 vat can tinh va chiéu di
chuyén tai hanh lang. Ban d6 dugc cap nhat thong tin ve vi tri
hién tai ciia tat ca robot va thong tin khac c6 lién quan.

3.2. Két qui thir nghig¢m va ban luin

Thir nghiém hai thuét toan voi giai phap diéu khién va quy
trinh xr Iy don hang cho ¢4 ba so ¢6 mit bang. Hé thong da van
hanh tt, thuat toan da dua ra két qua 16 trinh hop 1y cho timg
loai so d0, minh hoa trong céc hinh 4-6. Do dac diém b tri gia
hang trong kho hang don gian, kich thuéc mét bang khong qua
16n nén cac chi tiéu hoat dong ciia hai thudt toan gin nhu khong
¢6 sai léch, cu thé dugc trinh bay trong bang 1.
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Hinh 5. Xac dinh dwéng di téi wu trong so dé mét béng thi hai.
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Hinh 6. Xac dinh dwong di téi wu trong so’ dé mét bang th ba.

Bang 1. Két qua chi sé danh gia mé hinh huén luyén cua hai thuat
toan.

Thuét toan Dijkstra Thut toan A*
Bin db Quang dwong  Thoi gian xir Iy Quang dwong  Thoi gian xir Iy
(m) (gidy) (m) (gidy)
Kho hang 1 12,5 0,0307606 12 0,030702
Khohang2 455 0,0480335 445 0,0356332
Khohang3 3735 1,9528019 373,5 1,8758726

Két qua bang 1 cho thdy, thoi gian xtr 1y ctia hé thong trén
may tinh ¢4 nhan (laptop core i3, 4 16i, toc d6 xung nhip 2,3
Ghz) 1a nhanh, cho thay kha ning dé ap dung trong thuc tién.
Quing dudng két qua cua 10 trinh va thoi gian xtr 1 cua ca hai
thuét toan khac nhau chua nhiéu do ba mé hinh kho dugc x4y
dung don gian. Tuy nhién, két qua thir nghiém véi nhiéu loai
kho va nhiém vu khac nhau cho thiy, hé thong van hanh tot,
dwa ra két qua nhanh va chinh xéc.

Ve a
4. Ket luan

Tir thudt toan tim duong di toi wu cua timg robot don ¢,
nhém nghién ctru dp dung cho nhiéu robot vdi cai tién vé mit
quy tic tinh chi phi nho nhét cho toan hé robot bang cach phan
cong nhiém vy, chidu di chuyén, thir ty wu tién... dé phi hop
v&i bai toan trong thuc té: kho hang mat d¢ cao, nhiéu robot
cung hoat dong, cong ra tap trung tai sd it diém, tir d6 xay dung
duoc mot hé théng diéu khién hé nhiéu robot, c6 kha nang phéi



hop, tuong tac trong qué trinh thyc hién nhiém vy ma van dam
bao dugc trang thai tdi uu cia toan hé thong. Hé thong dugc ap
dung thir nghiém tai 3 kho hang thuc té, v6i robot vat ly chay
thyc t& va cap nhat 10 trinh di chuyén theo thoi gian thyc trén
giao dién chuong trinh may tinh cho két qua xu 1y tdt, vi thoi
gian xtr Iy nhanh va quy dao da dwgc kiém chimg 1a dat mic
d6 t&i wru van hanh. Tuy nhién, néu trén quy mé tng dung cong
nghiép, can phai tiép tuc thir nghiém thém cac thuat toan khac
trén cac mo hinh kho phtc tap hon nita dé dap tmg voi cac didu
kién thuc té. Ngoai ra, can nghién ciru thém cac quy tic van
hanh mang tinh thong nhat vira ¢6 thé 4p dung cho moi so do
kho hang khac nhau, vira dat dugc yéu cau vé toi thiéu chi phi
cho toan h¢ thong ciing nhu kha ning van hanh lién tuc, khong
6 su cb, giam thiéu tac dong cua con nguoi, tao nén mot hé
théng kho hang c6 tinh ty dong cao.
LO1 CAM ON

Cac tac gia xin cam on d& tai “Nghién ctru, phat trién t6
hop robot ¢é tich hop mot sé cong nghé chu chdt ciia Cach
mang cong nghiép lan thr tu (CMCN 4.0) , tng dung trong
logistics”, md sb KC-4.0-34/19-25 d4 hd tro kinh phi, giup d&
thyc hién nghién ctru nay.
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Tom tat:

Vit liéu oxit sit c6 nhiéu tren Trai Pat, dwoc ing dung trong nhiéu linh vue, trong dé ¢6 san xuét pin sat/khi. Trong
nghién ctru nay, nano oxit sat Fe O, dugc st dung lam vét liéu hoat dong dién héa, nano carbon acetylene black
(AB) dung lam chit phu gia ting do din dién dé ché tao vat li€u to hgp Fe, O /AB, ing dung lam dién cyc Am trong
pin sat/khi. Chat phu gia tren co sé S* duge két hop vao dién cue va chat dién ly dé nghlen ctru dnh huwéng
caa chung ddi véi higu suit phong - nap caa Fe O /AB. Dic trung dién hoéa cia dién cuc t6 hop Fe O /AB dugc
khdo sat bang phep do quét thé vong tudn hoan va tong tré dién hoéa. Két qué cho thay, chét phu gla chu’a S2 co
anh huéng manh den dac trung dién hoa cia dién cuc to hop FeJO /AB. Sy ¢6 mit cia S* trong dlen cwe to hop
Fe O /AB lam tang toc do phan @ng oxy héa - Khir ciia sit dan dén cai thién dung lu’o‘ng va hiéu suft phéng - nap
cua dlen cuc. Vai tro quan trong cia chét phu gia S* trong dung dich dién ly dwgc thé hién qua viéc cai thién tinh
thu dong ciia dién cuc sit, han ché sinh khi hydré, ting toc d¢ phan wng 6xy héa - khir ciia sit, do vay cai thién kha
nang chu trinh héa va dung lwgng cua di¢n cue Fe,O /AB.

Tir khéa: dién cyc to hep Fe,0,/C, pin sit/khi, vit liéu nano Fe,O,, vit li¢u t6 hgp Fe,O,/C.
Chi sé phin logi: 2.4,2.5
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Abstract:

Iron oxide materials are abundant on Earth and are widely used in various fields, including iron/air batteries. In this study, iron
oxide (Fe,0,) nanomaterials are employed as electrochemically active materials, while acetylene black (AB) carbon nanomaterials
serve as electrode additives to fabricate Fe,O /AB composites for use as negative electrodes in iron/air batteries. S based additives
are incorporated into both the electrode and the electrolyte to examine their effects on the charge - discharge performance of
Fe 0, /AB. The electrochemical properties of the Fe,O,/AB composite electrodes are evaluated through the cyclic voltammetry
and electrochemical impedance spectroscopy. The results indicate that the S> additives significantly influence the electrochemical
performance of the Fe,O /AB composite electrode. The presence of S* in the Fe,O /AB composite electrode enhances the rate of
iron redox reactions, thereby improving the capacity and charge - discharge efficiency of the Fe,O /AB electrode. The S* additive
in the electrolyte solution plays a crucial role by improving the passivation of the iron electrode, reducing hydrogen evolution, and
accelerating iron redox reactions, thereby enhancing the cycleability and capacity of the Fe,0 /AB electrode.

Keywords: Fe O,/C composite electrode, Fe O /C composite material, Fe,O, nanomaterials, iron/air battery.
Classification numbers: 2.4, 2.5
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1. it van de

Hién nay, 6 nhiém moi truong dang 1a van dé cap bach
can giai quyét do anh hudng nghiém trong dén cudc sdng con
nguoi va hé sinh thai. Sy gia tang khi thai tir cac phuong tién
giao thong st dung nguyén liéu hod thach la nguyén nhan
chinh giy ra 6 nhidém khong khi, hiéu ing nha kinh va bién
d6i khi hau. Trudc thuc trang nay, viéc tim klem nhling giai
phap bén ving la diéu tat yéu. Sir dung nguon ndng luong
tich trit 1a mot trong nhitng giai phap khong thé bé qua. Pin
sit/khi gan ddy dwoc cac nha khoa hoc quan tim nghién ctru
rong rai nho vao nhitng wu diém cta chiing so véi cac hé pin
khéc nhu dung lwong va nang luong 1y thuyét cao, gia thanh
ré, than thién vdi mdi trudng [1 2]. Tuy nhién, véi nhiing
han ché hién c6 cia dién cuc sit nhu sy hinh thanh 16p thu
dong Fe(OH), trong quaé trinh phong va sy sinh khi H, dong
thoi v6i phan g khir sit gy ra su suy g1am hiéu suat cua
pin [3, 4]. Do @6, viéc tim ra cac giai phap dé cai thién tinh
trang nay 1a rit can thiét. Mot s6 cac nghién ciru trude da
chira rfing, viéc thay dbi cau tric dién cuc, thay ddi vat liéu
hoat dong dién cuc 6 xit sit s& lam cai thién hiéu suét cta pin
sat/khi [4-8]. Mac du, dac trung dién hoa cta dién cuc sit
da dugc cai thién nhung cac nhugc diém cua pin sat/khi van
chua khic dugc phuc triét dé. C6 thé tang hidu suit phong-
nap cua dién cuc sét bé’mg cach thay ddi vat liéu hoat dong
dién cuc, thanh phén dién cuc, ty 1¢ cac thanh phén ciu
thanh dién cuc, sir dung chat phu gia cho dién cuc, phu gia
cho chét dién ly... Mot sb nghién ctru khac da s dung chit
phu gia S* vao vat liéu dé cai thién nhiing nhwoc diém ma
dién cuc sat dang gip phai [3, 4, 9-11]. Nano carbon 13 chét
c6 d6 dan dién cao, dién tich bé mat 16n, thuong dugc chon
lam chét phu gia dién cuc dé ting d6 dan dién cua dién cuc
trong pin [12-14].

Trong nghién ctru ndy, AB dwoc sir dung lam chat din
dién nham ting d6 dan dién ciia dién cyc, trong khi Bi,S, va
K.,S dugc st dung nhu nhitng chit phu gia dién cuc va phu
gia dung dlCh dién ly twong Gmg dé cai thién dic trung dién
hoa ctia sit. Viéc két hop vét liéu t6 hop Fe,0,/AB vé6i Bi,S,
va K S trong nghién ctru nay dugc ky vong sé& g1up cai thlen
tinh chat dién hoa ciing nhu khic phuc nhirng diém con ton
tai cia dién cuc am trong pin sat/khi.

2. Viat liéu va phuong phap nghién ciu

Bot Fe,O, (Aldrich) duge su dung lam vat li¢u hoat
dong dién cuc va AB (Denki Kagaku Co. Ltd) dugc thém
vao lam chét phu gia cia dién cyc dé lam ting d¢ dan
dién cua di¢én cyc. La dién cuc Fe,O,/AB duoc ché tao
bang cach nghién tron bot Fe O, voi AB va chét két dinh
polytetraflouroethylene (PTFE Da1k1n Co.) theo ty 18 khi
lugng Fe,0,:AB:PTFE=45:45:10%, sau d6 dugc can mong
véi do day khoang 0,1 cm. L4 di¢n cuc Fe,O,/AB chira
2% Bi,S, cling duoc ché tao bang cach tuong tu bién cuc
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nghién ctru duogc cit ra tir 14 dién cuc thanh dang dia tron
mong voéi duong kinh 1 cm, sau d6 ép 1én vat ligu dan dong
la ludi titan.

Hinh thai hoc cua vat li¢u Fe,O, dugc quan sat bang
kinh hién vi dién tor quét (SEM). Dac tmng cau truc vat liéu
Fe,0,/AB dugc nghién ctru thong qua phép do nhiéu xa tia
X (XRD).

pé nghién ctu tinh chat dién hoa cua dién cuc to hop
Fe O /AB trong dung dich kiém, phép do quét thé vong tuan
hoan (CV) va phd tong tro dién hoa (EIS) duogc thuc hién
trén h¢ AutoLab st dung cell 3 dién cyc voi Fe,O,/AB la dién
cuc l1am viéc (WE), Pt 1a dién cuc ddi (CE) va Hg/HgO la
dién cuc so sanh (RE). Dung dich dién ly 1a KOH 8M hodc
KOH 8 M + K,S 0,05 M. Céc phép do CV dugc thuc hi¢n
voi toe do quet 1 mV/s va thé quét trong khoang thé tir -1,3
dén -0,1 V. Phép do ph tong trd dién hoa (EIS) dwoc thuc hién
trudc va sau phép do CV, cell dugc dimg ¢ dién thé mach ho roi
thuc hién phép do phd tong tré voi dong dién xoay chiéu (AC)
10 mV va dai tan so tir 10* dén 2x10° Hz.

3. Két qua va ban luan
3.1. Giin do nhiéu xa tia X (XRD)

Fe;O,/AB
=
"
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=
A
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=
g
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; s & - =
= § 1§ 8 §¢
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Hinh 1. Gian dé nhiéu xa tia X cia miu Fe,O,/AB.

Két qua do nhidu xa tia X (XRD) clia mau Fe O,/AB dugc
md ta & hinh 1. Trén gian d6 nhidu xa c6 sy xut hlen clia cac
dinh nhiéu xa tai cac goc 20~18,41; 30,29; 35,68; 37,32; 43,36;
53,81; 57,36 va 63,00, tuong tng voi cac mit tinh thé (111),
(220), (311), (222), (331), (422), (333) va (440). Cac dinh
nhiéu xa nay dic trung cho phd nhidu xa cia vét ligu Fe O,
theo pho chuan ICDD-PDF74-0748. Dinh (311) la dinh manh
nhat, khing dinh Fe,O, 1a pha chu dao trong mau. Carbon AB
thudng c6 ciu trac vo dmh hinh, do d6, khong xuét hién cac
dinh nhiéu xa sic nét. Trong pho XRD cua comp051t Fe,0,/AB,
cac dinh nhiéu xa ctia AB ¢6 thé tring v6i nén nhiéu.
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3.2. Hinh thdi hoc cua vit li¢u Fe O, va carbon AB

Hinh 2. Anh hién vi dién ti quét caa vét li¢u (A) Fe,0, va (B) AB.

Anh SEM cua vt lidu carbon AB v Fe,0, dugc biéu dién &
hinh 2. Két qua cho thay, hat 6 xit sit Fe, O c6 kich thudc dudi
100 nm, khong dong déu. Mot sb hat nho co hlen tugng két dam
lai thanh hat to. Pa phan céc hat c6 dang hinh cau trong khi mgt $0
hat dang manh. AB c6 dang hinh cau tuong aoi déng déu véi kich
thude trung binh dudi 100 nm. Khi két hop thanh vat liéu to hop
Fe,0,/AB, chat phy gia AB s& lam tang do dan dién cua dién cyc
Fe (0] /AB ddng thoi 14 moi truong dé phan tin manh sit hoa tan
hinh thanh trong qua trinh phong - nap, do vay, lam ting khd nang
chu trinh hoa ctia dién cuc sit.

3.3. Ddc trung dién héa cia dién cuc 16 hop Fe,0,/AB

Cuong d9 dong dién (mA)

4 412 410 -08 -06 -04 -0.
Dién thé (V) so véi Hg/HgO

Hinh 3. Dic trng phép do quét thé vong tudn hoan cha dién cwe
Fe,O,/AB trong dung dich KOH 8 M.

bac trung CV cua cac dign cuc composit Fe,O,/AB
(Fe 0,:AB:PTFE=45:45:10%) trong dung dich KOH 8 M duoc
thé hlen ¢ hinh 3. Cac  cap dinh 6xy hoa - khu voi cuong do dong
dién tuong déi 16n xudt hién rd rang. Dinh 6xy hod a, (Fe/Fe(II))
xuit hién & thé khoang -0,9 V (a) va dinh Oxy hod a,
(Fe(H)/Fe(IH)) xuét hién ¢ thé khoang -0,6 V (a,). Khi quét the
theo chiéu nguoc lai, dinh khir ¢, (Fe(Il)/Fe(ID)) xuat hién ¢ thé
khoang -0,95 V (c,) va dinh khu o (Fe(H)/Fe) xuat hién & thé
khoang -1,05 V (c,). Binh ¢, bi che phu mot phan boi dinh sinh khi
H,do thé cta phan img s1nh khi H, gan voi thé ctia phan tmg khir
Fe(II)/Fe(c )- Ngoai ra, ta con quan st thay mdt dinh 6xy héa nhd
a, 0 dién the khoang -1,05 V 14 do sét hép phu nhém OH- tao thanh
Fe(OH) . theo phuong trinh phan g (1) [15-17]:

Fe + OH- = [Fe(OH)] + ¢ (1)

Nhur vy, a /c, la cdp phan ing 6xy hda - khir cua Fe/Fe(II) theo
phuong trinh phan tng (2) [15-17]:
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Phong
Fe+20H = = Fe(OH), +2e (2)
Nap
E’=-0,975 V so véi Hg/HgO
va aj/c, 1a cdp phan mg 0xy hoa - khur cua Fe(II)/Fe(Ill) theo
phu’cmg trinh phan | ung (3) hodc (4) [15-17]:
Fe(OH), + OH
Nap
E’=-0,658 V so vori HnggO
3Fe(OH), + 2OH Fe 0,4H,0 +2¢ 4)
ap
E’=-0,758 V so v6i Hg/HgO

Tuy nhién, dinh 6xy hoa a lai nho hon kha nhiéu so véi dinh
0xy hoa a, ching t6 dinh 0xy hod a, xdy ra cd 2 cdp phan ung
Fe/Fe(1I) va Fe(Il)/Fe(Ill).

® FeOOH + HO+e (3)

O céc chu ky tiép theo, dinh 6xy hod ¢6 xu hudng thu hep lai,
dong dién dudi cac dinh 6xy hoa - khir ¢6 xu hudng giam nhe.
Diéu nay c6 thé giai thich 1a do 16p thu dong F ¢(OH), hinh thanh
trong chu trinh di¢n hod gay can o phan mg 6xy hoa cua sit &
16p bén trong. Day chinh 1a mot vén d& ciia dién cyc sit ma cac nha
nghién ciru dang ¢b ging cai thién.

3.4. Anh huéng ciia BiS,

Phép do dign hod cua dién cuc FeO/AB
(Fe,0,:AB:PTFE=45:45:10%) v6i 2% chat phu gia Bi, S trong
dung d;ch dién ly KOH 8 M (hinh 4). Céac dinh 6xy hoa cua céc cdp
phan ung Fe/Fe(Il) va Fe(H)/Fe(IH) c6 thé quan sat & thé khoang
-0,85V (a) va-0,55V (a,) theo chidu quét thudn va céc dinh khir
tuong tmg xuét hién ¢ thé khoang -0,7V (c) va-L1V (c)) theo
chidu quet ngugce lai. Dinh a rat nho gan nhu bi bao trum bdi
dinh a ching to sy hép phu nhom OH- theo phuong trinh (1) xdy
ra nhanh va phéan tng Fe/F e(H) theo phuong trinh (2) dugc tang
cuong. Két qua ndy chimg t6 toc do phan tmg cia Fe/Fe(Il) va
Fe(Il)/Fe(I1I) da dugc tang lén.
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Pién thé (V) so véi Hg/HgO

Hinh 4. Bic trwng phép do quét thé vong tuan hoan cla dién cwc
Fe,0,/AB+2% Bi,S, trong dung dich KOH.

So véi duong dac trung CV ciia mau F ¢,0,/AB (hmh 3), duong
dac trung CV cua di¢n cyc Fe,0,/AB co B1 S cho thay, cac dinh
0xy hoa - khir rong hon, cuong do dong dien lorn hon chiing to céac

phan {mg Oxy hod - khir clia sit dugc tang cuong boi Bi,S,. Dinhc,
Xuét hién rd rang, tach biét khoi dinh sinh khi H,. Dinh khu c, cung



dich chuyén vé phia duong hon chimg to qua thé cua cip oxy hod
- khir Fe(IT)/Fe(IlI) da giam di. Diéu nay s& dan dén dung luong va
hiéu suét phong nap cua dién cyc Fe,0,/AB+Bi,S, dugc cdi thién
dang ké. Két qua nay cho thay anh huorng tich cyc cua BiS, trong
dién cuc Fe,0,/AB.

3.5. Anh huéng ciia K.S

Phép do dién hod cua dign cuc Fe,O/AB
(Fe,0,:AB:PTFE=45:45:10%) duoc thuc hi¢n 10 chu ky dau
trong dung dich di¢n ly KOH 8M + K.S 0 05M va két qua
duoc biéu dién ¢ hinh 5. So véi két qua CV ctia mau Fe,0,/AB
(Fe,0,:AB:PTFE=45:45:10%) (hinh 3) cho thiy, khi dua K S Vao
trong dung dich dién ly cac dinh 6xy hoa - khir 2,2,C,, , Van Xudt
hién ¢ cac khoang thé twong tw -0,85 V (a ) va -0, 55 V (a,) theo
chidu quet thuén va -0,3 V (c, ) va-1,1V(c)) theo chidu ngugc lai.
Tuy nhién, dinh 0xy hod a, gan nhu bi bao phu boi dinh a, trong
khi cac dinh Oxy hod a, a, d& dugc m¢ rong vé phia du(mg hon
theo chidu quét thuan. Dleu nay chimg to, tbe do phan ¢ g 6xy hoa
cua Fe/Fe(I)(a ) va Fe/Fe(Il)(a,) da dugc ting 1én nhiéu, nghia la
tinh thu dong cta Fe(OH), da dwoc han ché boi S¥ 6 trong dung
dich di¢n ly. Dinh a trong truong hop nay ciing gan nhu bi bao
tram boi dinh a, chung to sw hap phu nhom OH- theo phuong trinh
(1) va phan ing Fe/Fe(H) theo phurong trinh (2) dién ra nhanh, tuin
tu dudi dy tic dong cua S* trong dung dich dién ly. Pinh c, Xudt
hién ¢ dién thé duong hon so v6i mau Fe,0,/AB trong KOH (h1nh
3) lam giam qua thé cua cip phan img Fe(II)/Fe(HI) dan dén tang
hiéu suat phong - nap cua dién cyc Fe,0,/AB trong KOH+KS.
Ngoai ra, dinh khr ¢, cling xuét hién 16 rang hon va khong bj che
l4p boi dinh sinh khi hydro D6 c6 thé 1 do sy hip phu ciia cac ion
S* trén bé mit dién cuc gitp han ché sy hip phu cia cc nguyén
tir hydrd din dén han ché khi hydrd sinh ra. Tuy nhién, khi ting
s chu ky quét, van quan sat thay su giam nhe cua dong dién. Viéc
thém chét phy gia K.S vao trong dung dich di¢n ly KOH da gitp
tang cuong do dong dién tai cac dinh 6xy hoa - khir va ddc biét
la céc c@p phan ung a /c, va a/c, dién ra nhanh hon so véi dién
cyc Fe,O0,/AB trong dung dich d1en ly KOH. Tuy nhién, viéc hinh
thanh lop thu dong Fe(OH), van dién ra nhung véi toc do cham
hon dan dén sy suy giam cua dong dién ciing cham hon.

-
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Cuong do dong dién (mA)
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Pién thé (V) so véi Hg/HgO

Hinh 5. Dic trwng phép do quét thé vong tudn hoan cua dién cwc
Fe,O,/AB trong dung dich KOH+K_S.
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Tir két qua do CV, c6 the tin}% ACluorc dung luong riéng cia tit ca
cac mau theo phwong trinh C = AV [18], trong d6 I (A) 1a cuong

d6 dong dién; At (s) la thoi gian phong dién, m (g) 1a kh01 luong
vat liéu hoat dong ctia dién cuc lam viée, AV (V) 1a cua s0 dién thé
trong qua trinh phong dién (hinh 6).

350
300 —A—A—A—A—A—A—a—,
/A _u L
250{ g7m
o—o—
200 o NS

150
—A—Fe,0, +K,S

Dung lwong riéng (mAh/g)

100 —m—Fe,0, + Bi,S,
50 —e—Fe,0,
0 T T T T T
0 2 4 6 8 10
Chu ky

Hinh 6. Dung lwgng riéng cua dién cwc Fe,O,/AB, Fe,0,/AB+2%
Bi,S, trong dung dich KOH va dién cwc Fe,O,/AB trong dung dich
KOH+K.S.

Dung luong riéng cua cac mau st dung chat phy gia Bi,S; va
K.,S déu cao hon mau Fe,O, khong c6 chat phu gia §*. Céc mau co
chat phy gia S* déu duy tri dung luong riéng tot theo chu ky quét
trong khi mau Fe,O, khong chat phu gia S* ¢6 dung luong riéng
giam nhanh theo chu ky quét. So sanh gitra mau Fe,0, khong chat
phu gia va Fe,0, c6 chat phy gia Bi,S, va K,S cho thay mau dung
K.S ¢6 dung 1u0ng riéng cao hcn mau dung Bi S&) cu thé dung
luong phong cuc dai cua dién cyc t6 hop Fe,0,/AB tang tir khoang
200 1én 275 mAh/g khi c6 S* trong dién cuc va lén 290 mAh/g khi
c6 S* trong dung dich dién Iy KOH (hinh 6). Két qua nay hoan toan
phi hop vai két qua do CV thu dugc ¢ trén. Nhu vy, trong sb cac
dién cuc nghién ctru, miu véi ty 1é Fe,0,:AB:PTFE=45:45:10%
do trong dung dich dién ly KOH 8M + K S 0,05M cho dung lugng
cao nhét, 9 on dinh tot nhat.

3.6. Phé tong tré ciia dign cuc Fe,0,/4AB

Phd téng tr6 Nyquist cua mau Fe,0,/AB+2% Bi,S, trong
dung dich dién ly KOH va miu Fe,0 /AB trong dung dlCh dién
ly KOH+K,S do & the mach ho (OCP) dugc biéu dién ¢ hinh 7.
Pho tong tror ctia mau chtra cht phu gia Bi,S, trong dién cyc (hinh
7A) va K,S trong dung dich dién ly (hinh 7B) déu bao gdbm mot
hinh bin nguyet & ving tan so trung binh lién quan dén qua trinh
truyén dién tich va dién dung 16p kép ¢ 16p tiép xuc gitta dién cuc
va dung dich dién ly. Poan thang tiép sau hinh ban nguyét ¢ tin s6
thap lién quan dén qué trinh khuéch tan cua cac ion trong vat liéu
trong khi diém cit truc thuc Z’ trong ving tan sb cao twong tmg
voi dién tro cua dung dich dién ly. Trude khi do CV, ¢4 hai miu
déu co duong kinh hinh ban nguyét rat nho (hinh chén bén trong
hinh 7A, 7B) ching t6 mau ¢6 dién trod nho. Sau 10 chu ky quét,
duong kinh hinh ban nguyét cta ca hai mau déu ting 1én chimg to
dién tro truyén dién tich cia cic phan tmg dién hoa trong hai mau
déu ting 1én. Pay c6 thé 1a mot trong nhimg nguyén nhan gy ra
sy suy giam din dung luong ciia dién cyc trong qué trinh phong -
nap nhu da quan sat thdy 6 trén. Ban dau khi c6 mét S* trong dién
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cuc hodc dung dich dién ly, toc d6 phan img dién hoa ciia sat dugc
cai thién, tinh thu dong gy ra boi Fe(OH), hinh thanh trong qua
trinh phong duoc han ché, luong hydrd sinh ra cling giam di. Tuy
nhién, sau cac qua trinh phong - nap duoc lap lai, cau truc bé mat
cua dién cyc co thé di bi bién doi, 16p thu dong 6 thé lai hinh
thanh va day 1én theo chu ky lam can tr& qué trinh truyén dién tich
dan dén sy gia tang trd khang ciia mau, do d6 dung luong bi giam
dan. Két qua fit mach twong duong cua 2 miu dugc thé hién trong
hinh 7 va bang 1.
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Hinh 7. Phé téng tré Nyquist cuia céc dién cwe Fe,0,/AB véi cac chét phy
gia % (A) Fe,0,/AB+2% Bi.S, trong dung dich dién ly KOH va (B) Fe,0,/AB
trong dung dich dién ly KOH+K.S.

Bang 1. Két qua fit mach phé téng tr& Nyquist cia dién cye Fe,0,/AB véi
céac chéat phu gia 2.

K,S (truée CV)  BiS, (truée CV)  KS (sau CV) BiS, (sau CV)
R 1352 0,70243 1,37 0,70795
0,95 0,63705 12,87 11,72

Két qua fit mach cho thdy, dién tr6 dung dich R cua di¢n cuc
Fe,0,/AB+2% Bi,S, trong dung dich dién ly KOH vi dién cuc
Fe (0) /AB trong dung dich dién ly KOH+K_S déu ¢6 gia tri nho,
thay d01 khong dang ké trudc va sau phong - nap. Khi co S* trong
dung dich KOH, dién tr6 dung dich R_va dién tro truyén dién tich
R cua ca hai dién cyc déu tang 1én. Sau 10 chu ky quét CV, dién
tror truyén dién tich R cua cd hai dién cuc ddu tang 1én dang ké so
voi trude phong - nap Két qua nay hoan toan phu hop véi duong
Nyquist da thao luan ¢ trén.

4. Két luan

bac trung dién hoa cia dién cyc to hop Fe,0,/AB va anh
huong cuia chat phu gia trén co s6 S* da dugc khao sat Su c6 mat
cua chat phu gla Bi,S, trong di¢n cyc va K,S trong dung dich di¢n
ly da cai thién tc do phan ung 6xy hoa - khu’ cua sit, han ché tinh
thu dong cua dién cyc gy ra boi Fe(OH),, giam luong khi hydrd
sinh ra va ting dung luong riéng cua dién cuc t6 hop F ¢,0,/AB. Cu
thé gia tri dung luvong phong cuc dai cua dién cuc Fe, O 4/AB dugc
tang tir khoang 200 1én 275 mAh/g khi c6 Bi,S, trong dién cyc va
1én 290 mAh/g khi ¢6 K_S trong dung dich dlen ly KOH. Két hop
chat phy gia S* cho ca dlen cuc va dung dich dién ly, dién cuc to
hop Fe,0,/AB ¢6 tiém nang {mg dung lam dién cyc am trong pin
st/khi. Trong giai doan tiép theo, c4c nghién ciru dé t6i wu hoa ty
18 chat phy gia Bi,S, va K.S s€ dugc thyc hign dé hudng toi tmg
dung 1am dién cuc am trong pin sat/khi trong twong lai.
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Nghién ciru san xut nhién ligu dac chung diesel DO L-62
tai Nha may Loc dau Dung Quat phuc vu cho quoc phong - an ninh
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Tém tit:

Bai bao giéi thiéu két qua nghién ciru thwong mai héa nhién li¢u dic chiing diesel DO L-62 tai Nha may Loc diu
Dung Quét theo tiéu chuin TCVN/QS 1754:2014 nhim dap éng nhu ciu nhién li¢u trong linh vie qudc phong - an
ninh. Dura trén co sé nghién ciru cac tai liéu ky thuat, danh gia anh huong ciia ché dd/thong so6 van hanh phin xwéng
chung cét dau thd (CDU) va tinh chit nguon nguyén li¢u dau thd dén chit lwgng sin phim, nhém tac gia da dé xuit
cAc giai phap cai tién cong nghé téi wu nhim sin xuit sin phAm méi DO L-62 trén diy chuyén cong nghé hién ¢
ciia Nha may Loc diu Dung Quit. Trong giai doan 2022-2024, Cong ty Co phin Loc héa diu Binh Son (BSR) thudc
Tap doan Cong nghiép - Ning lwgng Qudc gia Viét Nam (Petrovietnam) di san xuét va cung cip cho Bd Qudc phong
khoing 70.000 m® nhién li¢u diic chiing DO L-62. Két qua ciia nghién ciru nay ciing gép phan thic diy sin xuit trong
nudére, giam sw phu thudc vao ngudn cung nhién liéu nhap khiu, dam bao an ninh niing lwgng qudc gia va ting cuong
kha ning tw chii ciia Viét Nam trong san xuit nhién liéu phuc vu hoat déng qudc phong.

Tir khéa: diesel DO L-62, Nha may Loc dau Dung Quit, nhién liéu diic chiing.
Chi sé phin logi: 2.4, 2.11

Research on production of special diesel fuel DO L-62

at Dung Quat Refinery for national defense and security

Manh Hung Le', Minh Tien Bui!, Xuan Huyen Le!, Ngoc Duong Bui?, Van Hoi Nguyen?,
Le Thanh Khuong?, Viet Thang Nguyen?, Tuan Dat Mai**

Vietnam National Industry - Energy Group, 18 Lang Ha Street, Giang Vo Ward, Hanoi, Vietnam
’Binh Son Refining and Petrochemical Joint Stock Company, 208 Hung Vuong Street, Nghia Lo Ward, Quang Ngai Province, Vietnam

Received 15 April 2025; revised 14 May 2025; accepted 20 May 2025
Abstract:

The article presents the results of research on the commercialisation of special diesel fuel DO L-62 at Dung Quat
Refinery according to TCVN/QS 1754:2014 to meet the fuel demand in the field of defense and security. Based
on the review of technical documentation and the assessment of the impact of operating modes/parameters of the
Crude Distillation Unit as well as the properties of crude oil feedstocks on product quality, the authors proposed
optimal technological improvement solutions to produce the new DO L-62 product on the existing technological line
of Dung Quat Refinery. In the 2022-2024 period, the Binh Son Refining and Petrochemical Joint Stock Company
(BSR) under the Vietnam National Industry - Energy Group (Petrovietnam) produced and supplied approximately
70,000 m* of DO L-62 special fuel to the Ministry of National Defence. The results of this research also contribute to
promoting domestic production, reducing dependence on imported fuel supply, ensuring national energy security,
and enhancing Vietnam’s self-reliance in producing fuel for defense applications.

Keywords: diesel DO L-62, Dung Quat Refinery, special fuel.
Classification numbers: 2.4, 2.11
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1. Dt van de

Nhién ligu DO 0,055 tmyén théng cua Nha may Loc dau Dung
Quét dugc san xuat bang cich pha tron 4 cdu tir: 3 phan doan
kerosene (10-14% khoi luong), dau khi nhe: Light gas oil - LGO
(40-50% khoi luong), dau khi nang: Heavy gas oil - HGO (15-20%
khéi lugng) tir CDU va dau tuan hoan nhe: Light cycle oil - LCO
(20-30% khdi luong) tir phan xuong cracking xuc tac (RFCC -
residue fluid catalytic cracking) sau khi dugc xt Iy loai bo tap chét
Iy huynh tai phan xuong LCO-HDT, sau d6 bd sung céc loai phu
gia nhu chong mai mon, ting tri sd cetane, ha diém dong... So v6i
DO 0,05S, nhién liéu dac ching DO L-62 dugc su dung cho cac
trang bi quan sy nhw tau ngim, tau chién... ¢6 tinh chat khac biét,
yéu cdu ky thuat nghiém ngdt hon. Loai nhién liéu nay chu yéu
dugc nhap khau tir nude ngoai.

Thuc hién chu truong cta Dang, Nha nude vé ting cuong nghién
ctru, san xudt va sir dung nguon lyc trong nudc thay thé hang nhap
khéu, ké tir ndm 2012, Bo Qudc phong da daé nghi Petrovietnam va
BSR phéi hop nghién ciru san xuit nhién liéu dic chung diesel DO
L-62 tai Nha may Loc ddu Dung Quat nhim tu chu ngudn cung
nhién liéu trong nudce dam bao quoc phong - an ninh, gitp chu dong
{mg pho trude moi tinh hudng.

Trong giai doan dau nghién ctru (2012-2014), BSR da hop tac
v6i Bo Qudc phong danh gia tinh phu hop cta chat lugng dau DO
0,05S dan dung do Nha méiy Loc dau Dung Quét san xuét theo
TCVN 5689:2013 so v6i yéu ciu ki thuat ddi voi nhién liéu diesel
dic ching cua Lién bang Nga GOST 305. Trén co so két qua phan
tich, nhom nghién ctru dd xdy dung don pha ché cac thanh phan
trung gian trong phong thi nghiém nham dwa chat lugng nhién ligu
DO 0,05S dat cac chi tiéu cua GOST 305. Sau khi danh gia kha
ndng ap dung céc don pha ché vao thuc t& san xudt, nhan thiy rang
c6 thé str dung 100% phan doan LGO thu dugc tir qué trinh chung
cat dau thd ¢ phan xuong CDU dé san xuat tryc tiép dau diesel dic
chang DO L-62. Tir ndm 2014, Nha may Loc dau Dung Quét da
san xuat thir nghiém thanh cong 16 cong nghiép nhién liéu DO L-62
theo tiéu chuan TCVN 1754:2014 (twong duong tidu chuan GOST
305). Sau qué trinh kiém nghiém doc 1ap chat lugng DO L-62 tai
cac vién nghién ctru cua Lién bang Nga, Cuc Nhién liéu va Chét
chay tén lua - B Tham muu Bao dam vat tu - k¥ thudt - Céc luc
luong vil trang Lién bang Nga da ban hanh Quyét dinh s6 71/14
ngay 6/10/2014 cap phép cho nhién liéu DO L-62 do Nha méy Loc
dau Dung Quat san xudt duogc sir dung trén vii khi trang bi, thiét b
quan sy va thiét bi dic biét.

Tuy nhién, do nhiéu nguyén nhan khach quan, qua trinh nghién
ciru thuong mai héa san pham DO L-62 chi dwgc bét dau tir nim
2019 nham dap tng nhu cau nhién liéu cip bach cua quan doi trude
tinh hinh nguon cung bi gian doan do nhiing xung dot dia chinh
tri trén thé gioi. Dén thang 11/2022, BSR di san xuét thuong mai
thanh cong nhién liéu dic chung DO L-62 cung cép cho Bo Qudc
phong, hoan thanh xuat sic nhiém vu bao dam ngudn cung nhién
liéu trong yéu cho cac hoat dong qudc phong - an ninh.

‘Bai béo trinh bay qua trinh nghién ctru thvong mai hda san
pham dac chung DO L-62 tai Nha may Loc dau Dung Quat trong
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giai doan 2019-2022. Nghién clru nay ké thira cac két qua nghien
cuau thu nghiém & glal doan trudc Va tlep tuc tim ra cac giai phap
cai tién cong ngh¢ 01 wu dé gidi quyet céc van dé ky thudt phat sinh
lién quan dén sy thay doi vé ngudn nguyén liu. Trong giai doan
2012-2014, qué trinh nghién ctru dya trén ngudn dau tho chi yéu tir
mé Bach H6. Dén nam 2019, Nha méay Loc ddu Dung Quét di ché
bién céc loai dau tho khac (trong nude va nhap khau), nham bao
dam nguf”)n nguyén liéu 6n dinh khi san luong dau Bach H6 trén da
suy gidam. Do tinh chit dau thd dau vao lién tuc thay dbi nén gy
anh huong dén mot s chi tiéu quan trong cua san pham DO L-62
nhu do nhdt, df acid. Vi vay, nhom tac gia da thyuc hién nghién ctru,
danh gia dong bo tinh chat ngudn nguyén liéu ché bién, cac ché do
van hanh, thong s6 cong ngh¢ cua phan xuong CDU nhim xéc dinh
co so khoa hoc dé dé xut cac giai phap cai tién cong nghé toi uu,
gitp dat myc ti€u thuong mai héa nhién liu dac chung DO L-62
theo tiéu chuan TCVN 1754:2014, dong thoi van duy tri van hanh
Nha may Loc diu Dung Quét an toan, on dinh va hiéu qua.

2. Phuang phap nghién ciiu

Phuong phép nghién ciru tap trung vao cac doi tugng nghién
ctru chinh 14 ngudn nguyén liéu, san pham, cdu tir trung gian va hé
thong cong nghé ché bién cia Nha may Loc dau Dung Quét. Céc
phuong phap nghién ctru chinh bao gdm:

Nghién ctru Iy thuyét: Tim hiéu Iy thuyét co ban vé céc qud trinh
cong ngh¢ dang dugc img dung; tinh chat, vai tro, chirc ning cuia
cdc dong cong nghg; so o cong ngh¢, quy trinh van hanh, gi6i han
thlet ké cua timg thiét bi, cum thiét bj trong cac phan xudng, yéu
cau ky thuat doi voi san pham...

Nghién ciru thong ké - diéu tra: Thu thap, phan tich dit liéu van
hanh nham xéc dinh céc nit thét ky thuat hodc danh gia trang thai,
tinh chét, tinh trang hoat dong cta ddi tuong nghién ciru qua do
dinh hudng nghién ciru/tim kiém giai phap khic phuc hodc co hoi
t6i wu hoa diéu kién hoat dong cua céac aéi tuong nghién cuu.

Nghién ctru so sanh: Panh gi, so sanh yéu cau ky thuat doi véi
cdc loai nhién li¢u déc chung va nhién liéu truyén théng cua Nha
may Loc dau Dung Quat So sanh thanh phan, tinh chat hoa ly cac
nguon nguyén liéu, cau ti trung gian va san pham dé t6i wu hoa quy
trinh san xudt.

Nghién ctru thue nghiém: Tir quy mo phong thi nghiém dén quy
mo thiét bi, cum thiét bi va mo rong dén quy mo toan phan xudng
v toan bo Nha méay Loc dau Dung Quiat.

3. Két qua va ban luan

3.1. So sinh yéu cau ky thudt déi véi nhién ligu diesel diic
chiing va nhién ligu diesel din dung

Do diéu kién hoat dong dac thu va tinh nang chuyén biét cla
cdc phuong tién ky thuat quan sy (nhu tau ngim, tau hai quan, xe
tang...), yéu cau nhién lidu diesel su dung phai ¢6 chét luong cao
va s6 luong céc chi tiéu ky thudt can kiém soat nhiéu hon so v6i
nhién lidu diesel thong thuong. Su khac biét giita tidu chuin TCVN
5689:2013 va TCVN/QS 1754:2014 duogc trinh bay cu thé tai bang
1 [1-3]. Theo két qua phan tich, cac yéu ciu ky thuat theo tiéu



chuan TCVN 5689:2013 cho nhién liéu DO 0,05S chua phi hop
v6i tidu chuan TCVN/QS 1754:2014 vé céc chi tiéu: thanh phan
cét, diém dong dac, nhiét do chop chay cbe kin, cin carbon cta
10% cin chung cat. Ngoai ra, tiéu chuin TCVN/QS 1754:2014
yéu cau kiém sodt thém cac chi tidu nhur: tri s6 cetane, ham luong
nhya thyc té, diém duc, nhiét do giéi han loc, &6 nhot dong hoc
¢ 20°C, ham luong luu huynh mercaptan va dg acid (TAN - Total
acid number).

Bang 1. So sanh yéu cau ky thuat giira cac tiéu chuan TCVN
5689:2013 (DO 0,05S) va TCVN/QS 1754:2014 (DO L-62).

TCVN  TCVNQS o
TT Chi tidu 5689:2013 17542014 U g phip
D0 0,055 DO L-62
Thanh phén cét
Nhiét do cht 50% (°C) - <280 TCVN 2698
1 : ASTM D86
Nhiét do cht 90% (°C) <360 CORT
Nhiét do cat 95% (°C) <360
" i TCVN 6594
2 g{h‘/’r’nlj)"-’“g reng @ilSCern 860 <860 ASTM D4052
£ GOST 3900
e TCVN 7485
3 ?jg‘ft d6 chép chay cockin g >62 ASTM D56
GOST 6356
Do nhét dong hoc, cSt TCVN 3171
4 020cC 3-6 ASTM 445
0 40°C 245 245 GOST33
TCVN 7990
5 Diém duc (°C) <5 ASTM D2500
GOST 5066
TCVN 3753
6  Diém dong dic (°C) <6 <10 ASTM D97
GOST 20287
s . ASTM D6371
7 Nhiét do gidi han loc (°C) <5 GOST 22254
TCVN 7630
8 Trisb cetane >45 ASTM D613
GOST 52709
TCVN 3180
9 Chi s6 cetane >46 >50 ASTM D4737
GOST 27768
‘ p TCVN 6593
10 ?E“/‘llgg‘;i i e t; <40 ASTM D381
e 10 GOST 1567
‘ ) TCVN 2685
1 Ezlr‘;al“z:;g(g“kﬁslyffm ) <0,01 ASTM D3227
plan {7 e GOST 17323
‘ . TCVN 7760
12 (frl:“/‘klu)‘-mg lwuhuynh tong g0 <2000 ASTM D5453
EKe GOST 51947
TCVN 6325
13 Do acid (mg KOH/100 ml) <5 ASTM D664
GOST 5985
TCVN 6324
. o
14 C;‘l'l‘ cartii’?,;“lfhﬂq ﬁ’r ;g“) <03 <02 ASTM D4530
chung cat (7o Kot ugng GOST 19932
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TCVN 5689:2013 danh cho nhién li¢u diesel loai Euro 2 (DO
0,05S) c6 hi¢u lyc trong giai doan nghién ctru 2013-2022. Tiéu
chuin m6i ban hanh TCVN 5689:2024 danh cho nhién liéu diesel
mic 2 bd sung thém chi tiéu tri sb cetane (khong nho hon 46) va
diu chinh diém dong dic danh cho mua hé khong 16n hon 12°C va
cho mua dong khong 16n hon 3°C.

Nhién li¢u diesel s¢ hiru mot $6 tinh chat sir dung nhu tinh luu
chuyén, tinh bat chdy, tinh bay hoi va tinh an mon.

Tinh luu chuyén dugc thé hién qua cac chi tiéu dic trung nhu:
d6 nhdt, nhiét do van duc, nhiét do dong dac va nhiét do giéi han
loc. Bé mo rong pham vi hoat dong cua céc loai tau ngﬁm, tau hai
quan ¢ nhitng ving bién lanh, TCVN/QS 1754:2014 yéu cau nhiét
d6 van duc va nhiét do gi61 han loc khéng 16n hon -5°C, diém dong
dac khong 16n hon -10°C, trong khi TCVN 5689:2013 chi c6 quy
dinh ddi véi nhiét do dong dic (khong 16n hon 6°C). Dong thoi,
tiéu chudn quan sy con yéu cau phan tich thém d9 nhot dong hoc
& 20°C nham kiém soat hiéu qua boi tron va hiéu suit bom phun
nhién lidu ¢ nhiét do thap.

Vé tinh bt chay, TCVN/QS 1754:2014 yéu chu tinh tri sb
cetane, trong khi TCVN 5689:2013 chi yéu cdu tinh toan chi sd
cetane. Cac dong co diesel hién dai su dung nhién li¢u co tri $0
cetane t0i wu trong khoang 40-50. Nhung khi dong co 1am viée trong
diéu kién nhiét do thép hon thi can dung nhién ligu c6 tri sd cetane
cao hon. Bén canh d6, nhién liéu DO L-62 doi héi nhiét do chdp
chay cdc kin cao hon so v6i nhién liéu DO 0,05S. Diéu nay lién
quan dén viéc cac phuong tién hang hai néi chung hay cdc tau quan
su ndi riéng hoat dong nhidu ngay trén bién, thoi gian ton chira lau,
nén néu nhiét do chop chay qué thap rit d& gay hién tuong chay no.

Tinh bay hoi ctia nhién lidu diesel chii yéu duoc dic trung bing
thanh phin cit. Cc chi tiéu ndy anh huong dén mirc d6 phun nhién
liéu, d§ chay hoan toan, kha nang tao khoi, tao can va lam loang
dau trong carter ciia nhién liéu. TCVN/QS 1754:2014 yéu cau
xéc dinh thanh phan cat tai 50 va 95% thé tich, trong khi TCVN
5689:2013 chi yéu cau xac dinh chi tiéu nay tai 90% thé tich.

Tinh dn mon cua nhién lidu rat c6 hai cho hé théng dong co
thiét bj quan su, ngoai cc chi tiéu nhu ham lwong luu huynh, ham
lwong nudc, thi nghiém dn mon manh déng, TCVN/QS 1754:2014
con kiém sodt thém céc chi tiéu khac nhu: ham lugng lwu huynh
mercaptan va do acid.

Ngoai ra, cac chi tiéu quan trong khac cia DO L-62 nhu ham
lugng nhya thye té, thé hién do 6n dinh va do sach ciia nhién lidu
trong qua trinh luu trlr, con cdn carbon 10% can chung cét cho
thay kha nang tao mudi cua nhién liéu khi dot chay. Cé hai chi tiéu
nay cang thap cang tot, gitp diesel duy tri chat luong t6t trong thoi
gian bao quan lau dai, chay sach hon, bao vé dong co va hé thong
xa hi¢u qua hon.

“Nhu vay, tiéu chudn TCVN/QS 1754:2014 c6 nhiéu quy dinh
kiém soat chit luong nghiém ngét hon so véi TCVN 5689:2013
nham nang cao hi¢u suit dong co cho cac phu(mg tién ky thuat

quan sy va bao dam tinh chat nhién lidu it bi bién ddi trong qué
trinh luu trit 1au dai 1én dén 5-10 nam.
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3.2. Nghién ctru thwong mai héa nhién li¢u diesel dic
chiing DO L-62

Cong ty C6 phan Loc hoa du Binh Son di tién hanh nghién
ctru, dnh gia mie do sin sang cia hé thong cong nghé san xuat
cua Nha may Loc dau Dung Quét nhdm thwong mai hoa san
pham DO L-62 cung cip cho Bd Qubc phong. Qué trinh nay
duogc chia 1am 2 giai doan bao gdm: qua trinh nghién ciru san
xuat thir nghiém va qua trinh san xuat thuong mai céc 16 san
pham déu tién.

Trong giai doan nghién ctru san xuét thir nghiém, céc tic
gia tién hanh danh gia cac yéu to anh hudng dén chat lugng san
pham DO L-62.

Vé tinh chdt nguon nguyén liéu: Trong giai doan san xut
thir nghiém, Nha méay Loc dau Dung Quit dang ché bién hon
hop dau thd trong nuée (Bach HO, Heavy Bach Ho, Ruby, Su Tir
Pen) va nhap khau (Bonny Light, Sokol). Trong d6, dau Bach
Ho va Su T Pen c6 tong ty 1& ché bién cao nhat, chiém 60-81%
thé tich. Mot s6 tinh chat co ban cua céc loai dau tho ché bién
duogc trinh bay tai bang 2. Trong s0 céc loai dau tho ché bién, dau
Su Tt Pen thudc loai nhe, co khdi lugng riéng va do nhot dong
hoc thép hon so v&i céc loai diu khac, ham lugng naphtha cao
trén 30% thé tich. Ngoai ra, 2 loai diu ngoai nhap Bonny Light
va Sokol ciing c¢6 do nhdt dong hoc thép, ham lugng naphtha
chiém 1an luot khoang 27 va 29% thé tich. Dua trén do nhét
dong hoc ¢6 thé chia cac loai dau tho ché bién thanh 3 nhom:
nhoém dau ¢6 d6 nhét thap (Sw T Pen, Bonny Light, Sokol),
nhém dau cé do nhét trung binh (Bach H6) va nhom dau ¢ do
nhét cao (Heavy Bach H), Ruby).

Bang 2. Tinh chat héa ly ctia cac loai dau thé dwoc ché bién & giai
doan thir nghiém.

Tén diu thd

TT  Chitiéu chat lwgng .
Bglzch Heavy . Sw Tie Ruby B?nny Sokol
Ho Bach Ho  Den Light

| Khiiluongrieng o 15°C (kg/l) 08247 08452 07967 08453 08456 08508

Ham lugng naphtha (C5-165°C)
(% thé tich)

3 Nhiét do dong dic (°C) 36 33 21 24 -39 -30

1737 1464 3238 17,67 2878 26,59

4 D nh6tdong hoc 050°C (cSt) 5356 8,801 2161 6,764 2406 2431

Ham luong lru hunh tong (%

0,041 0084 002 00707 015 0289

khdi lugng)
6 Acid tong (mg KOH/g) 0037 0043 0017 0270 0267 0173
D9 nhot dong hoc cta phan doan
LGO (205-300°C) (cSt)
T Gawc 3365 3346 3413 3353 -
040C 2206 2270 2204 2286 2470 2305
8 Ty lé ché bién (% thé tich) 2856 715 1533 112 217 1415

Két qua phan tich cac mau LGO tir phan xuéng CDU trong giai
doan nghién cuu sdn xuat thir nghiém dugc trinh bay tai bang 3.
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Bang 3. Két qua phan tich mét sé chi tiéu chat lwong cia mau dau
khi nhe.

TCVN/ Tén cfe miu
T Chitiéu 08
T A A B A A N A

I Chisboetane 250 523 533 547 585 514
Khdi lugng

) ritngtai 15°C <860 8139 816,6 812,6 807,
(kg/)

Thinh phan cit
Nhiét o cit
S0%thétich <280 2367 135 M4 U5 U3

30
Nhiét o cit
9% hétich <360 25 2896 2947 M8 27
(0)

Do nhot dong hoe (cSt)

4 Gae 36 2869 2696 2872 303 3035 3057 2905 2929 298 2861
G4oC 245 1951 1888 1973 2051 209 2132 2003 1982 204 1963
Diém chdp

5 chiyolekin 62 63 6 685
(0)

g Dlmvindi o8 8 9 T 4 8 A A7
()

AT N T VI T VI R S R SR S
dic (°C)

Theo s6 liéu bang 3, céc chi tiéu chit lwong chinh ciia phan
doan LGO nhu chi s6 cetane, khdi luong riéng, diém chop chay,
diém dong dic... déu dap tmg theo quy dinh cia TCVN/QS
1754:2014. Tuy nhién, d§ nhdt dong hoc ¢ 20 va 40°C khong phu
hop véi tiéu chuin nay. Méi twong quan giita do nhét dong hoc voi
thanh phan dau thd ché bién dwgc mé ta ¢ hinh 1.

13 100%
90%
3
30%
13 0%
) 60%
30%
12 40%
1 30%
20%
03
10%
0 0%

Minl Ml Mw3 M4  Mins M6 M7 Mg Mo Ml
- Niom diu b 6§ abdt thdp I Niom dav c6 6 ahit cao
Nhém diu o 8 nhdt trung binh == D4 nhdt ding hoe & 20°C, <8t

—%— D st déng hoe & 40°C, et
= = = (i hen di cia 45 nhit 0 20°C, cSt

-~ ~ Gigi han duei cia 86 hdt & 40°C, ¢St

Hinh 1. Méi twong quan gitka dé6 nhét dong hoc va loai dau tho
ché bién.



Gia tri cua do nhét dong hoc & 20 va 40°C ciia cac mau LGO déu
thép v ndm & muc tiém cén gi61 han dudi, lan luot 1a 3 va 2 cSt.
Nguyén nhan do Nha may Loc ddu Dung Quét dang trong giai doan
ché bién cac loai dau nhe co d6 nhét thap va chira nhiéu naphtha nhu
Su Tir Pen, Bonny Light va Sokol. Hinh 1 cho thiy, mau 1 va 2 c6
0 nhot thap khi nhom dau c6 do nhot thap chiém ty 18 cao trong hon
hop ché bién (49-52% thé tich). Do nhét dong hoc cua cic mau 3-6
ting lén khi ty 1¢ nhom dau co do nhét thip trong hon hop ché bién
giam, chi con khoang 40-44% thé tich, trong khi ty 1¢ du c6 do nhét
cao khong thay doi (chiém 18-19% thé tich). Ddi voi cac miu 7-10, ty
1& c4c nhom dau c6 do nhot thap va cao dong thoi giam, lan lugt con
28-32% va 15-16% thé tich, trong khi ty 1& dau Bach Ho c6 do nhét
trung binh ting 1én dang ké, chiém t6i 52-56% thé tich. Tuy nhién, do
nhét clia cac mau 7-10 ¢6 xu hudng gidm nhe thay vi ting Ién.

Ngoai ra, theo két qua phén tich 6 nhot dong hoc ctia phin doan
LGO (205-300°C) ctia cac loai dau tho tai bang 2, gia tri do nhét déu
cao hon 3 va 2 ¢St, 1an luot tai 20 va 40°C. Nhu véy, sy thay doi do
nhét ciia LGO khong hoan toan phu thude vao do nhdt cua cac loai
dau tho ché bién. Nguyén nhan do nhot cia LGO thap dudi mirc
quy dinh c6 thé do bi nhiém Iin cac thanh phan nhe tir phan doan
kerosene va naphtha trong qua trinh ché bién tai phan xuong CDU.

Vé ché dp vin hanh ciia phan xwong chung cdt dau thé: Céc
ché d6 van hanh dugc quy dinh trong so tay van hanh 8474L-011-
ML-001-3 (bang 4) [4]. Khi phan xuong CDU van hanh & céc ché
d6 khac nhau thi dai nhiét d¢ soi ciia cac phan doan chung cét ciing
¢ sy chénh 1&ch nhat dinh, trong khoang 5-10°C.

Bang 4. Cac ché do van hanh ctia phan xwéng chwng cét dau tho.

Dai nhi¢t dg soi cia cac phan doan (°C)

TT  Chédjvin hanh

Nauphtha Kerosene LGO HGO Cin
1 Theo thiét ké C5-165 165205 205330 330370 >370
2 T6i da naphtha C5-170 170205 205330 330370 >370
3 T6i thiu naphtha C5-160 160-205 205330 330370 >370
4 T6i da kerosene C5-160 160-210 20330 330370 >370
5 T6i thiéu kerosene ~~ C5-170 170-200 200330 330370 >370
6 T6i da LGO (5-165 165200 200340 340370 370
7 T6i thiéu LGO C5-165 165210 210320 320370 >370
8 Téi da HGO C5-165 165205 205320 320370 >370

Trong giai doan nghién ctru san xuét thir nghiém, phan
xuong CDU dugc van hanh ¢ ché do ti thiéu naphtha, t6i
thiéu kerosene trong khi dang ché bién cac loai dau tho ¢6 ty
1¢ naphtha cao, nén dan dén mot phan naphtha bi ddy xudng
kerosene va mot phan kerosene nhiém 1an vao LGO lam giam
do nhét dong hoc cua san phém diesel DO L-62.

Nhu vay, chi tiéu dd nhét dong hoc cua LGO khong phu
hop véi ticu chuan TCVN/QS 1754:2014 do chiu anh huong
tir nguon dau tho ché bién va ché do van hanh cua phan xudng

KHOA
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CDU. Khi giam diém cit phan doan Kerosene/LGO, céc thanh
phan nhe c6 trong diu thd da nhidm 1in vao LGO, din dén
giam do nhot.

3.3. Gidi phdp cdi tién ky thugt

Déi voi truong hop diéu chinh thanh phan nguén nguyén
liéu ché bién phu hop véi yéu cu chét luong cua diesel DO
L-62, phuong an nay it linh dong vi phu thudc vao cac hop
dong mua ban dau tho, c6 thé gy anh hudng dén che do véan
hanh 6n dinh ciia Nha may va chat lugng cac dong cong nghé
khéc. Do do, nhém tac gia dé xuat thyc hién gidi phap cai tién
Bang 5. Két qua phan tich miu dau khi nhe ctia phan xwéng chwng
cat dau tho & giai doan thir nghiém.

Két qua phan tich

N TCVN/QS Phwong phip
TT  Chitiéu s o Y ,
US04 Miyll  Miwl2  Miwiz  the
1 Chisb cetane >50 53,1 546 540 ASTM D4737
Khdi luong riéng tai
. 3 -
2 isc g <860 8198 8185 8187 ASTM D4052
Thanh phan cit
Nhiét df ct 50% thé
N <
3 () <80 Ues 504 2489 T
Al an A0z0s A
Mg dpcadThthe ) W3 203 2867
tich(°C)
D9 nhdt dgng hoc (cSt)
4 0620C 36 3305 3227 3178 ASTMDA43
040C 245 2208 2,191 2,169
Diém chép chay b
} >62 76,5 74,0 740 ASTM D93
kin (°C)
6 Diém vin dyc (‘C) <5 -18 18 18 ASTM D2500
7 Diémdongdic(C) <10 -18 18 18 ASTM D97
g Nhictdogiéihan <5 18 17 19 ASTM D371
loc(°C)
9 Luuhuynhtong (mgkg) <2000 314 301 298 ASTM D4294
2 0 As
jo Himbiongo(ekoi ;) 0000 00007 00011  ASTMD4S2
lugng)
B cde héa ciia can 10%
* “ N <
1 %kt lung) 0,2 0,1 0,01 0,1 ASTM D4530
jp [Himbuong apchitco 5 0003 00003 00004  ASTMD2T6
hoc (% khoi lugng)
ASTM E203/
3 \ <
13 Ham lugng nuoc (mg/l) <200 59 63 51 D6304
14 D boitrom:dumg inh R ) ASTM D609
vet xude 0 60°C (um)
15 i(i))ac1d(mgOH/100 < 008 0019 005  ASTMD664
An mon manh déng &
<
16 000 go) <l la la la ASTM D130
Ham lugng luu huynh
17 mercaptan (% khoi 0,01 00002 00001 00001  ASTMD327
lugng)
Ham lugng nhya thyc t
18 (ng00m) <40 1,0 12 1,0 ASTM D381
956
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ky thuat nham diéu chinh cac thong s6 cong nghé ciia phan
xuéng CDU dé chu dong san xuét nhién lidu diesel DO L-62
ngay ca khi ngudn dau thd co tinh chit khong phu hop.

Dé didu chinh gié tr1 40 nhdt dong hoc cua DO L-62, phan
xuong CDU da duoc van hanh theo ché do toi da xang va toi
da kerosene nham han ché cac thanh phﬁn nhe nhiém 1an vao
phan doan LGO. Két qua phan tich mu LGO dugc trinh bay
0 bang 5.

Tir két qua phan tich, chat lugng cac mau LGO hoan toan
phti hop véi yéu cdu ky thuat cia TCVN/QS 1754:2014 d6i
v6i nhién liéu DO L-62. Nhu vay, sau khi diéu chinh ché do
van hanh ctia phan xuéng CDU, Nha may loc dau Dung Quét
da san xuat thir nghiém thanh cong nhién liéu DO L-62 truc
tiép tir dong LGO.

3.4. Giai doan nghién ciru sin xudt thwong mai

Vé tinh chat nguon nguyén liéu: Sau 2 niam ké tir khi thyc
hién san xuat thir nghiém, BSR da ky két hop dong dé ban giao
cac 16 san pham thwong mai dau tién cho phia khach hang. Tuy
nhién, tai thoi diém nay, ngudn nguyén liéu da co sy thay doi
vé thanh phan va tinh chét. So véi giai doan nghién ctru san
xuét thir nghiém, Nha may Loc ddu Dung Quét ché bién bd
sung thém céc loai dau tho méi nhu: Té Giac Tréng, Dai Hung,
Azeri Light, WTI va Bu Attifel. Trong d6, dau Azeri Light va
Dai Hiing c6 chi s6 acid tong cao hon nhiéu so véi céc loai dau
tho con lai nén c6 kha nang cao gy anh hudng dén chat luong
diesel DO L-62. Mot s6 tinh chat co ban cta dau thd duge
trinh bay tai bang 6.

Bang 6. Tinh chat héa ly ctia cac loai dau thé dwoc ché bién & giai
doan thwong mai héa.

Loai diu thi
T Chitiéuchétlugng Bach ) Dai Sw Tie 0 Azeri Bu
B P g b T g " g
Hi J Tring 8
| E{g(/’l‘)l”"’“g“e“g“sc 0847 08452 0844 0797 0823 08305 08159 08075
A 0,
y  HimbongmphthaCe e wy o w2 WM 33 16%
thé tich)
3 Mhgdodongdic(C) 6 0B %W U B A K
BRI 5356 8801 2540 2061 399 267 3719 4813
SIC (cSY)
g Himbonglubumhiong 0 g0 0gr 0g6 0087 015 007 016

(% khi hrong)
6 Acidtong(mgKOHig) 0037 004 0242 0017 0117 049% 0017 0051
Ty 16 ché bién (% khoi
lugng)

1534 321 024 1125 424 018 25 318

Vé ché d6 van hanh: Dua trén két qua nghién clru ¢ giai doan
thtr nghiém, Nha may duogc van hanh ¢ ché d9 toi da xang, toi da
kerosene dé diéu chinh chi tiéu d§ nhdt dong hoc clia san pham.

Két qua phan tich cac mdu LGO duoc trinh bay tai bang 7.
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Bang 7. Két qua phan tich mau dau khi nhe cta phan xwéng chwng
cat dau thé & giai doan thwong mai héa.

Tén chi tiéu
Dj nhdt ding hoc (¢S Dp aci iém do 0 boi tron ¢
T Tewmin e g&4ofc) %%2% fi);zi?g)mg ?;go(:lt’:zna Ghi hi
3-6 2-45 <5 <10 <460
1 Miuld 3663 2415 41 -12 430
2 Mauls 3402 2,254 173 -15 410
3 Miule  33% 2,237 15 -12 430
4 Miul? 3419 2N T4 12 40 s
5 Méu 18 3317 2217 78 -12 430 1754:20?4
6 Maul9 3489 2302 7,0 -12 440
7 Mw20 356 2372 6,8 -12 440
§ M2l 3439 2379 6,7 -12 40
9 M2 334 2,256 7,0 -12 420

Theo két qua thu dugc ¢ bang 7, cac tinh chat chinh cua
cac mau LGO nhu do nhét dong hoc, diém dong dac, do boi
tron déu dap tmg tiéu chudn TCVN/QS 1754:2014, ngoai trir
chi tiéu d6 acid téng. Sau 16 san phim thuong mai diu tién
(Miu 14), cac miu vé sau déu khong dat yéu cau vé do acid.
Mbi tuong quan gilia loai dau tho ché bién va do acid duoc thé
hién ¢ hinh 2.

20 5%
18 40%
16 35%
1 0%
L 5%
0 0%
g 15%
4 10%
3 %
0 — 0%
Mipl4 Miuls Minl6 Mi17 Mils Ml M2 M2 M2

DaiHing, %tt e Azeri Light, %tt ==f=D§ acid, mg/100ml = = TCVN/QS 1754

Hinh 2. Méi twong quan giira do acid téng va loai dau thé ché bién.

Nguyén nhén chi tiéu do acid khong dat yéu cdu do Nha may
ché bién cac loai dau tho co do acid cao nhu Azeri Light (0,5-0,6
mg KOH/100 ml), Pai Hung (khoang 0,2-0,3 mg KOH/100 ml).
Chi tiéu acid clia Mau 15 ting dot bién dén 17,3 mg KOH/100 ml
do thanh phan dau Azeri Light va Pai Hung chiém dén 41% thé
tich hon hop diu tho ché bién. Sau ddy, BSR diéu chinh lai ty 18
dau thé theo hudng giam dan ham luong cua 2 loai du nay xudng
dudi 15% thé tich nguyén ligu, d¢ acid tuy giam nhung vin dao
dong ¢ muc 6,7-7 mg KOH/100 ml, cao hon ngudng quy dinh la
5 mg KOH/100 ml.

3.5. Gidi phdp cdi tién ky thugt

Dé giam d6 acid trong phan doan LGO khi Nha may Loc dau
Dung Quét ché bién cac loai dau ¢6 chi s TAN cao, nhom tac gia
dd dua ra giai phap cai tién bang cach diéu chinh ty 18 dau Azeri
Light va Dai Hing xudng dudi 15% thé tich nguyén liéu nham ha
d6 acid ciia LGO nho hon <7 mgKOH/100 ml va xir 1y bo sung
phan doan nay bang hydro tai phan xuéng LCO-HDT (U-24) [5].

91



So d6 minh hoa qua trinh san xuét dwgc mo ta ¢ hinh 3. Phan
doan LGO thu duoc tir qua trinh chung cit dau tho dudi ap suat
khi quyén tai phan xuong CDU, mét phan dwgc chuyén vé bé chira
trung gian TK-5115, phan con lai dugc chuyén qua phin xudng
LCO-HDT, phdi trén cing v6i LCO tir phan xuong RFCC dé xir
1y tap chat bang hydro, diéu chinh chi tiéu d9 acid. Sau déy, 2 dong
LGO va LGO-LCO da qua xtr Iy dugc pha trdn tai bo tron M-5401
va van chuyén ra bé TK-5119A/B dé liy mau kiém tra chit lwong
san pham. San phim dat chat luong dugc bom vao 1 trong 3 bé
chira TK 5207 A/B/C @ xuét ban theo dudng bg hodc dudng thiy.

Bé kiém tra
TK-5119A/B

Bé chira TK-

5207A/B/C

CDU

LGO | "BEchia

TK-5115

[S———
Bé chira
TK-5111

SPM [ RFCC }

Desalters

:

LGO Bo tron

Ciéc bé chira
diu tho

Hinh 3. So’ dd qua trinh san xuét nhién liéu DO L-62 tai Nha may
Loc dau Dung Quét. SPM: phao nhap dau tho; Desalters: cum thiét bi
tach muéi; CDU: phan xudng chung cét dau tho; RFCC: phan xwéng
cracking xuc tac; LCO HDT: phan xwéng xt Iy dau tudn hoan nhe bang
hydro.

biéu kién thir nghiém tai phan xuong LCO-HDT nhu sau:
Cong sudt U-24: 70-90%; nhiét do phan ung: 302-310°C; ty 1¢
nguyén liéu: thir nghiém ché bién hon hop LGO-LCO 6 ty 16 30:70
va 80:20 thé tich.

Vi thanh phan hdn hop LGO-LCO & ty 1& 30:70 thé tich, chi
s0 cetane ciia san pham sau xir 1 chi dat 42-43. Khi diéu chinh ty
1€ LGO-LCO thanh 80:20 thé tich, chi sb cetane dat 50-51 (theo
tiéu chuan TCVN/QS 1754:2014, chi s6 cetane khong nho hon
50). Nguyén nhan do phan xuong LCO-HDT su dung cong nghé
hydrotreating nhe nén cac hop chat thom trong LCO khong; chuyén
héa hoan toan, dan dén san phim chua dat yéu cau vé chi sb cetane
khi LCO chiém ty 1€ cao trong thanh phan nguyén li¢u. Vi vy,
nhom tdc gid lya chon phuong 4n tdng ty 1¢ cua phan doan chung
cét truc tiép LGO trong hdn hop dau vao LCO-HDT Ién 80% thé
tich dé tiép tuc thir nghiém giam d6 acid cta san pham.

Bang 8. Két qua phan tich mau thir nghiém cta qua trinh xt ly dau
khi nhe tai U-24.

TT  Chitiéu chit lugng TCVN/QS1754  Miudiuvio MAuddura Phwong phip thir

1 Dacid(mgKOH/00m) <5 57 1822 ASTM D664

p  Dobbitom duomglinht 390400 550600 ASTMDGOT
xude ¢ 60°C (um)

3 Diémdong dic ('C) <10 12 1 ASTM D97

SCONG NGHE
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Theo s liéu phan tich thi nghiém tai bang 8, chi tiéu do
acid da giam sau khi phan doan LGO dugc xtr 1y tap chat ¢
phan xwéng LCO-HDT, tuy nhién gia tri ciia dudng kinh vét
xude ¢ 60°C lai tang [én. Nguyén nhan do trong qua trinh xu
ly bang hydro, xay ra phan tmg tach loai S khoi cac hop chat
hydrocarbon tao thanh khi H,S. Méic du luu huynh dé gy ra
hién tuong an mon kim loai va tao ra cac khi thai doc hai khi
d6t chay nhung chat nay ciing ¢ vai trd nhu mot chat boi tron
tu nhién do cac dac tinh hoa hoc ctia nd va anh hudng dén kha
nang tao mang bao v¢ trén bé mit kim loai. Co ché chinh bao
gom:

Hinh thanh mdang bao vé: Luu huynh trong diesel c6 thé
phén tng véi cac bé mat kim loai dé tao thanh sulfide. Céc hop
chat nay hoat dong nhu mot 16p bao v€ mdng trén bé mat kim
loai, gitp giam ma sat va mai mon giira cic bo phan chuyén
dong, co kha nang duy tri boi tron trong moi trudng ap suit cao
ctia hé thong phun nhién liéu.

Kha nang tao mang béi tron: Luu huynh c¢6 tinh nidng giup
tang kha nang bam dinh ctia nhién liéu trén bé mat kim loai, tao
thanh mang boi tron hi¢u qua hon. Khi c6 16p mang bam nay,
su mai mon gilia cac bé mit kim loai duoc giam di dang ké,
giup bao vé cac by phan cua dong co.

Do d6, dé diéu chinh chi tiéu do bdi tron cho san phém
diesel, can bé sung thém phu gia boi tron nhu EC5719A. Theo
huéng dan ctia nha cung cép, bd sung phu gia boi tron voi ndng
d6 150 ppmv co thé giam gia tri ciia duong kinh vét xudc &
60°C khoang 150-250 pm. Két qua thir nghiém phuy gia dugc
trinh bay ¢ bang 9.

Bang 9. Két qué_thfr nghiém phu gia béi tron véi ndng do 150
ppmv cho cac mau LGO-LCO sau xtr ly tai U-24.

Két qua phén tich d boi tron (um)

TT  Ténmiu TCVNIQS
1754:2014 Miu triing Miiu ¢6 phu gia
1 Méu 23 580 400
2 Méu 24 600 430
3 Mau 25 <460 680 450
4 Méu 26 630 420
5 Méu 27 620 40

Két qua bang 9 cho thy, khi bé sung phu gia boi tron voi
ndng d6 150 ppmv, chi tiéu do boi tron clia cac mau thir nghiém
da duogc cai thién dang ké, dat mirc yéu cau cua TCVN/QS
1754:2014.

Sau qué trinh xir ly tai U-24, mau dau ra LGO-LCO s& duoc
phdi tron tryc tiép voi dong LGO tir CDU, va bo sung thém phu
gia boi tron dé san xuat diesel DO L-62. Két qua phan tich miu
nhién liéu diesel hoan toan phi hop véi yéu ciu cia tiéu chuan
TCVN/QS 1754:2014 (bang 10).
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Bang 10. Két qua phan tich mau nhién liéu DO L-62.

TCVN 1754:2014 Két qui ohin
T Chitiéu Phuong phip thir  (TCCS 12:202) ., 1P
tich
BSR)
. Sach, trong,
gond (ASTM D4176) . firdo va tap
tap chat 2
chat
A TCVN 3180
2 Chi 50 cetane (ASTMD4737) >50 533
G TCVNS3l4
3 Khoi lugng riéng ¢ 15°C (kg/m’) (ASTM DA0S2) <860 825,0
Thanh phin cét phan doan:
: ; TCVN 2698
4 Nhiét do c;'n tai 50% 1th tich (ASTM DS6) <280 253,71
Nhiét do cat tai 95% the tich <360 3079
D9 nhot dgng hoc (cSt)
: TCVN 3171
5 O 20°C (ASTM D445) 3-6 3291
040C 245 2292
Gan TCVN 2693
6 Nhiét d9 chop chay coc kin (°C) (ASTM D93) >62 74,0
2z TCVN 7990
(" <- -
7 Diém van duc (°C) (ASTM D2500) <5 11
RO TCVN 3753
(0 <. -
8 Diém dong dac (°C) (ASTM D9)) <10 12
9 Nhigtdo gioi han loc (°C) ASTM D6371 <5 -11
‘ TCVN 7760
o <
10 Luu huynh tong (mgkg) (ASTMDS453) <2000 82
. TCVN 2690
X S
11 Ham lugng tro (% khoi lugng) (ASTM D482) <0,01 <0,01
= L0 i
1 Cin ca.'r'bon cia 10% can chung cat ~ TCVN 7865 02 <0
(% khdi lugng) (ASTM D4530)
Ham luong tap chit co'hoc (% khdi ~ TCVN 2706 .
5 ) astmpey) 008 <00l
TCVN 3182
) § <
14 Ham lugng nudc (mg/l) (ASTM D634) <200 74
D boi tron: duong kinh vétxuoe 6 TCVN 7758
y <
B 60°C (um) (ASTM D6079) S 400
. TCVN 6325
g
16 Do acid (mg KOH/100 ml) (ASTM Détd) <5 3,1
Rty APy ... TCVN2694
° <
17 Anmon manh dong & 50°C (3 gid) (ASTMDI30) <1 la
Luru hujnh mercaptan (% khoi TCVN 2685
< <
8 lugng) (ASTM D3227) 00l 0,003
. £ TCVN 6593
19 Ham lwong nhya thyc t¢ (mg/100 ml) (ASTM D381) <40 2,5
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4. Két luan

Bii béo trinh bay két qua nghién ctru thuong mai héa nhién
liéu dic ching DO L-62 ding cho cac loai tau ngam, tau chién...
theo yéu cau ky thuat TCVN/QS 1754:2014. Dya trén co s¢ phan
tich su anh huong cua tinh chat ngudn nguyén liéu va ché do/thong
s van hanh ctia phan xuong CDU dén chét lwong ciia san pham,
nhém tac gia di dé xuat cac giai phap cai tién cong nghé i uu
nhu van hanh CDU & ché do ti da xang, tdi da kerosene; déng
thoi xir Iy mot phan LGO tai phan xuong LCO-HDT va b sung
thém phu gia cai thién do boi tron trong truong hop Nha may Loc
dau Dung Quét ché bién dau thé co chi s acid cao. Viée 4p dung
sang tao céc giai phap nay gitip Nha may Loc diu Dung Quét san
xuét thwong mai thanh cong san phim méi DO L-62 ¢6 chit lugng
vuot trdi so vai nhién liéu DO 0,058 truyén théng. Trong giai doan
2022-2024, BSR di cung cap cho Bo Qubc phong khoang 70.000
m?® nhién liéu DO L-62, phuc vu cong tac huén luyén, san sang
chién dau, gitp Viét Nam tu chi ngudn cung nhién liéu cho qubc
phong - an ninh, thay thé ngudn nhién liéu nhap khau dé bi gian
doan trude anh huong cua cac xung dot dia chinh tri trén thé gioi.
Py 1a budc tién cy thé trong viéc trién khai chi trvong ciia Dang
va Nha nudc vé phat trién khoa hoc, cong nghé va d6i méi sang
tao, lam chu cong nghé, phat trién bén vitng nganh cong nghiép loc
héa dau cua Viét Nam.
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Thye trang sin xuat cAy duoe liéu Hoai Son (Dioscorea persimilis Prain et Burk)
trén dia ban tinh Thai Nguyén
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Trwong Pai hoc Néng Lam, Pai hoc Thai Nguyén, phuong Quyét Thing, tinh Thdi Nguyén, Viét Nam
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Tom tit:

Nghién ctru dwoc tién hanh tai tinh Thai Nguyén vio nim 2023 véi su tham gia phéng vén ciia cac ndng hd, linh
dao dia phwong, nhim danh gia thuc trang va dwa ra gidi phap phat trién san xuat cay dwoc liéu Hoai Son tai Thai
Nguyen St dung phuong phap phong van véi sy tham gia ciia ngwdi dan dé thu thap so liéu. Két qua cho thay, 85%
y kién cho rang ci Hoai Son dung dé lam thwe pham, 75% ngwoi dan biét dwgc cti Hoai Son c6 gia tri vé duoc liéu.
vé ky thuit canh tac, chu yéu sir dung phén chuong hoai muyc (60%), sir dung vat liéu tre, mira lam gian cho cay
chiém ty le cao nhit (60%). Bén canh d6, 85% y kién cho ring, cit Hoai Son dwgc diung dé nhan giong, 70% cho ring
thoi vu trong vao thang 2; 55% biét dwge cti Hoai Som thu vao thang 2 va mua ban khéng co thoa thuin truéce (50%)
voi thj truong tiéu thu chii yéu 1a & chg (55%). Bao quan cu Hoai Son chu yéu 1a vui trong cat am (15%). Kho khan
trong phat trién san xuat cay Hoai Son chu yeu 12 vé& gidng va hd trg ky thuat (40%), ngudn von va thi truong tiéu
thu (35%). Qua dé cho thay, phat trién lién két tiéu thu san pham, hd tro giong, hd trg k§ thuit la nhirng giai phap
quan trong aé phat trién san xuat dwoc liéu Hoai Son tai Thai Nguyén.

Tir khéa: dwge liéu, Hoai Som, san xuit, Thai Nguyén, thi truong.

Chi s6 phén logi: 3.4, 3.5

The current status of production of Hoai Son medicinal plant (Dioscorea persimilis Prain et Burk)
in Thai Nguyen province
Minh Tuan Nguyen!, Huu Tho Nguyen'?*, Quang Ung Le'
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Abstract:

The study was conducted in Thai Nguyen province in 2023 with the participation of local farmers and government
leaders to evaluate the current situation and propose solutions for developing the production of Hoai Son (Dioscorea
persimilis Prain et Burk) medicinal plant in Thai Nguyen province. The interview method with the participation
of local people was used to collect primary data. The results showed that 85% of respondents said that Hoai Son
tubers are used as food, and 75% were aware that Hoai Son has medicinal value. Regarding cultivation techniques,
composted manure is mainly used (60%), bamboo and rattan materials to make trellis get the highest value (60%).
Moreover, 85% of respondents stated that Hoai Son tubers are used for propagation, 70% said that the planting
season is February, 55% knew that Hoai Son tubers are harvested in February and are traded without prior
agreement (50%) with the main consumption in markets (55%). For storage, Hoai Son tubers are mainly preserved
by burying them in moist sand (15%). The main difficulties in developing Hoai Son production are mainly related
to seed sources and technical support (40%), followed by capital as well as market access (35%). From the results, it
is recommended that promoting market linkages, providing varieties as well as enhancing technical support are key
solutions for developing Hoai Son production in Thai Nguyen province.

Keywords: Dioscorea persimilis Prain et Burk, market, medicinal plant, production, Thai Nguyen.
Classification numbers: 3.4, 3.5

“Tac gia lién hé: Email: nguyenhuutho@tnu.edu.vn
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1.Dat van de

Cay dugc liéu Hoai Son (Dioscorea persimilis Prain et Burk) thugc dang
cly day leo, co tir 1 dén 2 1& cu trén cdy. R& ci Hoai Son c6 dang hinh try
hoi det, mdt ngodi c6 mau xdm nau bén trong c6 mau tréng, 1 ¢t dai 0,3 dén
1,0 m, duong kinh tir 1,0 dén 10,0 cm v6i dac diém an siu xuong dat [1, 2].
O Viét Nam, cdy dugc ligu Hoai Son duge danh gid la cay trf?)ng v61 muc dich
phat trién ving nguyén liéu lam dwoc liéu quy mo hang héa [3]. Cac nghién
ctru khéc khi nghién ctru vé thanh phan dinh dudng va gia tri duoc lidu trong
cu duoc liéu Hoai Son tuoi cho ri'mg, ¢l Hoai Son vira ¢6 tac dung lam ngu(“)n
cung cap thyue pham boi gia tri dinh dudng cao (6,75% protid, chira 63,25%
tinh bot), dong thoi ciing dugc xem la vi thude quy ding dé boi b sire khoe,
chira bénh suy nhugc co thé, chong mit, hoa mit, bénh tiéu duong do ¢t duge
ligu Hoai Son c6 chita mucin, cholin, men maltose, allantoin, saponin c¢6 nhan
sterol [4-7].

Théi Nguyén cd diéu kién khi hgu thé nhudng thich hop dé phat trién
san xudt cdy dugc liéu Hoai Son theo chudi gi4 tri san phém Thye € cho
thay, san xuat cdy dugc licu con gip nhiéu kho khan nhu vé thi truong dau
ra, vé ngudn von, vé ky thudt canh téc..., dic biét ¢o rat it thong tin vé ket qua
nghién ciru cdy dugc ligu Hoai Son tai Tha1 Nguyén. Xuat phat tir cac van dé
kho khan trén thi viéc danh gia thyc trang san xuét va dé xuat giai phap phit
trién céy dugc liéu Hoai Son la can thiét. Dong thoi gop phan phit huy tiém
ning thé manh cua dia phuong trén co so khai thac cac loi thé vé dicu kién tu
nhién, kinh té xa hoi va thi truong gop phan phat trién bén viing san xudt nong
nghiép, nang cao thu nhap cho nguoi dan.

2. Phuong phap nghién ciiu
2.1. Dia ban nghién ciru

Nghién ctru dugc tién hanh tai tinh Thai Nguyén (truéc sip nhap). Nghién
clru lya chon dia diém trén danh gia thue trang, do day 1a nhimg noi ¢ nguoi
dan biét vé cdy duoc liéu Hoai Son, dong thoi ciing 1a noi ¢é khi hau, thd
nhudng thich hop cho canh tac cay dugc ligu Hoai Son.

2.2. Phuwong phap nghién ciru

Phuong phdp thu thap so j ligu: Sir dung phuong phép diéu tra c6 sy tham
gia tryc tiép cua nguoi dan da duge sir dung dé thu thap nhimg thong tin lién
quan gom: tinh hinh san xuét, k¥ thut canh tac, tinh hinh tiéu thy, tiém ning
phat trién cay dugc liéu Hoai Son tai huyén Dinh Hoa, Pai T, Phu Luong,
Pong Hy, tinh Thai Nguyén (trudc séap nhap).

Thoi gian thu thdp: Tir théng 10/2023 dén thng 12/2023.

Phuwong phdp chon mdu: })01 tuong dugc phong vén, thu thp thong tin la
80 nguoi (20 ngudi/xa x 4 xa) gom 18 ngudi nong dan biét vé ¢y dugc ligu
trong d6 gom ca cdy Hoai Son va 2 dai di¢n lanh dao chinh quyén dia phuong
tai noi thu thap thong tin.

it 1y 56 ligu: S6 ligu duge xit 1§ trén Excel, sir dung phin mém SPSS 20
dé veé do thi va str dung sai s0 chuan ¢ muc tin cdy 95% dé danh gia ket qua
nghién ciru.

3. Két qua va ban luan
3.1. Muc dich sw dung cdy dwgc ligu Hoai Son tai Thai Nguyén

Hinh 1 cho théy, cu dqu ligu Hoai Son dugc su dung dé le‘}m thuc phﬁm,
trong do chiém ty I¢ cao nhat la huyén Dai Ttr v6i 95% ¥ kién ngudi duge
phong van, tiép dén la huyén Dinh Hoa, Phu Luong va Dong Hy voi gié tri lan
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luot 1a 85, 80 va 50%. Ngoai muyc dich sir dung lam thyc phélm, cu duoc liéu
Hodi Son con dugc sir dung dé 1am thudc (dwoe liéu) voi 75% y kién nguoi
duoc phong van & huyen Pinh Héa va Phii Luong, tiép dén 1a huyén Dai Tir
va Dong Hy voi cac gia tr lan luot 1a 60 va 40% (hinh 1).

100 L] Thire &n
Thudc (e ligu)

50

50—

Tylé ()

W
El
\

AN

40—

20

Binh Héa

Déng HY
Huyén

Error bars: 95% CI
Hinh 1. Muc dich st dung cay dworc ligu Hoai Son tai Thai Nguyén. Ngudn: n=80; sb
liu diéu tra ndm 2023.

(6 thé cho thiy, cdy duoc liéu Hoai Son trén dia ban tinh Thai Nguyén
duoc str dung voi muyc dich chinh 1a lam thye phﬁm va lam thude (dugc ligu).
Trong do, stt dung lam thye phim dugc nguoi dan biét dén nhiéu hon so véi
lam thube (duoe liéu), didu nay dugc Iy gidi vi ddy a loai cdy nguoi dan
thuong khai thac cu trong ty nhién dé ché bién cde mon an tir ¢ duoe liu
Hoai Son nhu banh Hoai Son, Hoai Son hap, ché Hoai Son va canh Hoai Son.
Két qua nay phi hop véi nghién ciru ctia M.T. Nguyen va cs (2022) [8] khi
nghién citu cdy duoc liéu Hoai Son tai huyén Nguyén Binh, tinh Cao Bing
(trwde sap nhap) da chi ra ring, cit Hoai Son dwoc sir dung lam thie in & dang
cu twoi va lam dugc liéu.

3.2. Tac dung ciia cdy dwoc liéu Hoai Son

Qua diéu tra cho thay, cdy duogc liéu Hoai Son ¢ nhiéu tic dung trong y
hoc, c6 thé ding dé hd tro diéu trj bénh tiéu duong, bénh vé duong ho hap,
bénh hoa mit, chong mat, bénh vé duong rudt, bénh suy dinh dudng va bénh
than, trong do y kién cua nguoi dugc phong van vé st dung cu duoc ligu
Hoai Son dé hd trg diéu trj nhitg loai bénh ndi trén cao nhat dugc ghi nhan
¢ huyén Dinh Hoa véi gia tri lan luot 13 85, 35, 55, 50 va 50% (hinh 2). Cac
huyén con lai gom Dai Ttr, Phit Luong va Dong Hy ciing déu cho ring ci
duoc liéu Hoai Son c6 tac dung ho trg diéu tri cac bénh trén nhung voi ty 1€ y

100 e biEnh tigu duin
iva bénh v duwing hé hé)
i beni 4t chang mi
Chira bénh dubmg rudt
Chiha bénh suy dinh dwéng

Tyl (%)

Huyén

Error bars: 95% Cl

Hinh 2. Céng dung dwoc lidu clia cdy Hoai Son. Ngudn: n=80; s liéu didu tra nam 2023.
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kién t}}ép~horn, ngoai trir huyén Dépg Hy khong ¢6 ¥ kién vé sir dung ci Hoai
Son de ho trg diéu tri bénh thin. K&t qua ndy phu hop véi nghién ciru cua M.T.
Nguyen va cs (2022) [8] 1a cy duoc liéu Hoai Son ¢4 tac dung ho trg diéu tri
bénh, qac biét 1a ho trg dicu tri bénh tieu duong khi nghién ciu \{é thyc trang
san xuat dugc liéu Hoai Son tai huyén Nguyén Binh, tinh Cao Bang.

3.3. Thyc trang sin xudt cdy dwgc ligu Hoai Son

3.3.1. Nhén giong cay duoc liéu Hodi Son

_ Theo M.T. Nguyen v cs (2022) 8], vét liéu thich hop cho nhan gi{ing la

dau cu va cq nho trén cdy duge li¢u Hoai ‘Son. Hinh 3A cho thay, nguon vét
liéu nhan giong cay duge liéuyHoe‘li Son gom hat, hom cé}{, ¢l va cu nho trén
cdy Hoai Son. Trong do, y kién cho rang vt liéu nhn giong tir cu cdy duge
ligu Hoai Son chiém ty I¢ cao nhat voi gia tri lan lugt 1a 85% (huyén‘Dai Tu),
75% (huyén Dinh Héa), 55% (huyén Pha Luong) va 25% (huyén Dong Hy).
(A) B)

i} Cliteéyd.oelaa on

Olfoendiuc
@somn i i
[Jtogneut ci

[ oty oo ison
i mé i iy s i Sor

TV 1€ (%)

; - p—
BongHy BiHia PhiLuong
Huyén

Huyén

- - Zrmer bars: 95% C
s 3% 0

Hinh 3. Tinh hinh nhan giong cay dwoc liéu Hoai Son tai Thai Nguyén. (A) Nguon vat
liéu nhén gidng; (B) Bo phan dung dé nhan giong. Ngudn: n=80; s6 liéu diéu tra nam 2023.

Tir két qua trén, nhom nghién ciu tiép tuc d4nh gi4 bd phan nhan giong tir
cl, qua nghién ctru cho théy, cac bg phan cua cu dugc liéu Hoai Son tur dau cu,
thn ¢t va dudi ct déu co thé st dung dé nhan gidng. Trong do, ¥ kién nhan
giong bang dau cti chiém ty ¢ cao nhét voi gia tri 14 80% tai huyén Dinh Hoa,
tiép dén 1 huyén ai Tir, Phi: Luong, Dong Hy véi céc gia trj lan lugt 1a 65,
55 va 25% (hinh 3B). Két qua nay phu hop v6i nghién ciru cia M.T. Nguyen
va ¢s (2019) [9] khi nghién ciru nhan gidng cdy dugc liéu Hoai Son tir ¢t tai
Lao Cai (trude sap nhap) cho rang, c6 thé sir dung hom dau ci va hom giira ct
lam vat liéu nhan giéng, ddc biét str dung hom dau ci va gilta cu dem lai hi¢u
qua cao hon trong nhan gidng cdy dugc liéu Hoai Son so v6i doan dudi ci.

3.3.2. Thoi vu tr(;ng cdy dueoc ligu Hodi Son

M.T. Nguyen va cs (2022) [8] khi nghién ciru danh gia vé thoi vu trong
cdy dugc li¢u Hoai Son tai huyén Nguyén Binh, tinh Cao Bé“mg cho ré‘mg, thoi
vu trong ct dugc liéu Hoai Son c6 thé dugc trong tir thing 1 dén thang 4 hing
nam. Hinh 4 cho thiy, thoi vu trong thich hop cho cay dugc liéu Hoai Son tai
Thai Nguyén vao thang 2, két qua nay dugc ghinhan o tat ca cac diém diéu tra
danh gid, ngoai trir huyén Pdng Hy voi ty 18 vé y kién cia nguoi tra 10i phong
van 14 70% tai huyén Binh Hoa, 40% tai huyén Dai Tur va 25% tai huyén Phit
Luong (hinh 4). Nghién ctru ndy dong quan diém véi két qua nghién ciru cta
M.T. Nguyen va cs (2022) [8].

KHOA
&CONGHI\?GCI:-IE

67(11) 11.2025

s Khoa hoc Y - Duoc | Dugc hoc; Céc linh vuc khac cla khoa hoc y - dugc

O] Thang 1
Théng 2
[ Théang 3

Ty 18 (%)
i

Dong HYy Binh Héa
Huyén

Error bars: 95% CI

Hinh 4. Thoi vu trdng cdy dwoc lidu Hoai Son tai Thai Nguyén. Ngudn: n=80; sb liéu
diéu tra nam 2023.

3.3.3. Phan bon cho cay duwoc liéu Hoai Son

Nghién ctru vé phan bon cho céy duge liéu Hoai Son dugc trinh bay ¢
hinh 5, qua do cho thay, phan chudng hoai myc va phan hitu co vi sinh dugc
sir dung dé bon 10t. Str dung phén chuong hoai myc cho cdy dugc li¢u Hoai
Son duge ghi nhin ¢ it ca cac diém diéu tra, chiém tyley kién tra 10i phong
vén cao nhat [a huyén Pai Tur va Dinh Hoa voi gia tri lan luot 14 60% va 55%,
trong khi @6 huyén Phii Luong v Dong Hy déu cho ¥ kién rat thap chi 1 5%.
Phén hitu co vi sinh ciing duoc ghi nhan ¢ tit ca céc diém diéu tra, ¥ kién tra
107 phong vén cao nhét 1a huyén Dinh Hoa voi gia trj 1a 35% va cao hon so
v6i cac huyén con lai. Phan vo co, phan NPK, chu yéu duoc sur dung dé bén
thic, qua nghién ciru cho thiy, céc diém diéu tra danh gia déu ghi nhan viéc
str dung nhiing loai phan n6i trén trong canh tac cdy dugc ligu Hoai Son, trong
doy kién tra 101 chiém ty 1& cao nhat dwoc ghi nhan ¢ huyén Dinh Hoa vai
cac gia tri lan lugt 13 20 va 45%, cao hon so voi céc huyén con lai (hinh 5).

IC1Pnan chudng hosi mue
@ Phan hiu co vi sinh
[E1Phan vé cor

I8 Phan NPK tang hop

Ty 1€ (%)

Binh Héa

T
Bai Tl Bbng HY Phii Luong

Huyén
Error bars: 95% C|
Hinh 5. Phan bén cho ciy dwoc liéu Hoai Son tai Thai Nguyén. Ngudn: n=80; sb ligu
diéu tra nam 2023.

3.3.4. Ky thudt lam gian cho cdy duwoc liéu Hodi Son

Sir dung vét liéu tre, nira dé lam gian chiém ty 18 ¥ kién tra 10i phong van
cao nhit, két qua dugc ghi nhan ¢ huyén Dinh Hoa vai gia tri [a 60 va 50%,
tiép dén 1a huyén Pai Tir, Phi Luong va Pong Hy. Lam gian cho cay duoc
liéu Hoai Son chu yéu str dung loai vét li¢u tre, nita co thé dugc 1y giai boi
day 1a nhimg loai vt liéu san ¢6 tai dia phuong nén ngudi dan chi dong duoc
vat liéu 1am gian, dong thoi ciing phit hop v6i tap quén canh tac cta nguoi
dan thuong sir dung tre, nira dé lam gian cho cay than leo. Két qua nay phu
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hop voi nghién ctiru ciia N.T.N. Hue va cs (2005) [3]. Bén canh d6, ngoai trir
huyén Dai Tir, céc huyén con lai déu cho ring ¢ thé sir dung ddy thép dé lam
gian cho cdy Hoai Son, nhung chiém ty 18 ¥ kién thip hon so véi sit dung
nguyén liéu tre, nira dé lam gian (hinh 6A). Danh gia vé do cao cua gian, két
qua nghién ctru cho thdy, do cao lam gian thich hop cho cdy duoc lidu Hoai
Son Ia 2,0 m chiém ty 16 ¥ kién tra 161 phong van cao nhit voi céc gia trj 1a
30% tai huyén Dinh Hoa, 15% tai huyén Pai Tt va 5% tai huyén Phi Luong
va Ddng Hy (hinh 6B).
A) (B)

Dr 40

DD aythép

2 A A Y

Huyén Huyén

Error bars: 95% CI Error bars: 95% CI

Hinh 6. Ky thuat lam gian cho cdy dwoc liéu Hoai Son tai Thai
Nguyén. (A) Vat liéu lam gian; (B) D6 cao gian. Ngudn: n=80; sb liéu diéu
tra nam 2023.

3.3.5. Thu hogch va bao quan duoc liéu Hoai Son

Theo M.T. Nguyen va cs (2022) [8], thu hoach cu dugr liéu Hoai Son vao
thang 2 cho cht lugng cii tot nhat do thoi diém nay cdy da rung 1 va chua lén
mém nén trong cit ¢4 ham luong dinh dudng cao nhét. Hinh 7A cho thay, cdy
duoc liéu Hoai Son ¢6 thoi diém thu hoach tir thing 1 dén thang 4 hing nim.
Trong d6, thoi diém thu hoach vao thang 2 chiém ty 18 y kién tra 1oi phong
van cao nhat dugc ghi nhan & huyén Dinh Hoa véi gia tri 1a 5%, tiép dén 1a
huyén Dai Ttr, Phit Luong va Dong Hy, két qua nay phu hop voi nghién ctru
ctia M.T. Nguyen va cs (2022) [8]. Tir két qua thu hoach ct, nhom nghién ciru
tiép tuc danh gia vé ky thuat bao quan ct sau thu hoach, két qua duoc trinh
bay ¢ hinh 7B. Cu dugc liéu Hoai Son sau thu hoach dugc béo quin bﬁng
cach viii trong cét 4m, dé noi khong can nhiéu anh sang, sy kho. Trong do, ky
thuat vui trong cét am chi duoc ghi nhan tai huy¢n Dinh Hoa va Dai T voi y
kién tra 101 phong van lan lugt 1a 15 va 10%, k§ thuat dé noi khong can nhiéu
anh sang dugc ghi nhan tai huyén Dinh Hoa (10%), k¥ thuat séy kho chi dwoc
ghi nhan tai huyén Pai Tir (5%). Qua d6 cho thay, céc ¥ kién vé ky thuat bao
quan ct dugc li¢u Hoai Son sau thu hoach chiém ty 1¢ rat thép, dao dong trong
khoang 5-15%, day ciing 12 mdt trong nhitng kho khan vé cong nghé sau thu
hoach, cn c6 nhimg nghién ctru dé nang cao cong nghé sau thu hoach cho
cdy dugc liéu Hoai Son.

A)

(B)

10]

]

bars: 6% CI

Errar bars: 95% CI Eiror

Hinh 7. Thu hoach va bao quan dwgc liéu Hoai Son tai Thai Nguyén. (A) Thoi diém thu
hoach; (B) K thuat bao quan. Ngudn: n=80; s6 liéu diéu tra ndm 2023.
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3.4. Tinh hinh tiéu thu dwoc liéu Hoai Son

Hinh 8A cho théy, hinh thire ban cu dugc ligu Hoai Son ctia ngudi dan dia
phuong chi yéu 13 ban tai chg, trong d6 chiém ty 18 ¥ kién tra 16i phong van
cao nhat 1a huyén Dinh Hoa vdi 65%, tiép dén 1a huyén Dai Tir va Dong Hy
voi gia trj 1an luot 14 55 va 15%. Riéng huyén Phu Luong ngudi din ¢ day
khong ban cu dugc liéu Hoai Son tai chg, cut duge liéu Hoai Son chu yéu dugc
nguoi dan bén tai nha voi y kién tra 101 phong van cao nhat (25%) so vai cdc
diém diéu tra danh gid. Tir két qua nghién ctru trén, nhom nghién ciru tiép tuc
d4nh gi4 vé hinh thire hop dong trong mua bén ci Hoai Son cia nguoi din dia
phuong. Két qua cho thay, hinh thirc mua ban khong c6 thoa thudn trude duge
ghi nhan § tit ca céc diém didu tra danh gi, trong do chiém ty 16 cao nhét Ia
huyén Pai Tir voi 50% ¥ kién tra 107 phong vén, tiép dén 1a huyén Dinh Hoa,
Ph Luong, Dong Hy v6i gid trj lin lugt 14 45, 25 va 15% (hinh 8B). Két qua
ndy dong quan diém voi nghién ciru cia M.T. Nguyen va cs (2022) [8] khi
nghién ciru ve thi truong tiéu thy cdy dugc ligu Hoai Son tai huyén Nguyen
Binh, tinh Cao Bang.
(GV)

Ll Obitainha
Binticto
[Denchotriena i
TBinchodoanh ety

(03 hos dtng
MG tuin niéng
[Dkhéng co-hiathuintrsic

TV 18 (%)
TV 18 (%)

EaiTi songHy Bitk Hia PhiLveng

Huyén Huyén

Erorsers: 9% CI Znmor bars: 9% CI

Hinh 8. Tinh hinh tiéu thu dwoc liéu Hoai Son tai Thai Nguyén. (A) Hinh thirc tigu thu;
(B) Hinh thtrc lién két. Ngudn: n=80; s liéu diéu tra ndm 2023.

3.5. Tiém ndng pht trién cdy dwoc liéu Hodi Son

Theo M.T. Nguyen v cs (2022) [8], khi nghién ciru vé tiém ning phat
trién cdy dugc liéu Hoai Son tai huy¢n Nguyén Binh, tinh Cao Bang da chi ra
rang, trong cdy dugc liéu Hoai Son cho higu qua kinh t€ cao hon so véi cay

607 [CIRA cao

Cao

] Trung binh
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Hinh 9. Nhu cau thj trwong vé dwoc liéu Hoai Son tai Thai Nguyén. Ngudn: n=80; sb
liu diéu tra nam 2023.



trong dang canh tac pho bién tai dia phuong nhur lia, ngd boi nhu cau
vé ¢t duoc lidu Hoai Son trén thi truong rat cao. Hinh 9 cho thdy, tai
céc diém diéu tra déu cho ring nhu ciu thi trudng vé san pham cu dugc
liéu Hoai Son tir cao dén rét cao. Trong do, ¥ kién tra 101 phong vén cho
rang nhu cau thi truong ¢t duoe liéu Hoai Son ¢ mite g cao chiém ty 1¢
cao nhat & huyén Dai Tir véi 60%, tiép dén 1a huyén Dinh Hoa vai 40%.
Ca hai huyén Dong Hy va Phu Luong ciing cho ring, nhu cau sir dung
duoc liéu Hoai Son trén thi truong 1a cao, nhumg chiém ty 1¢  kién tra
10 phong van thap hon so voi huyén Pai Tir va Dinh Hoa. Két qua nay
phu hop véi nghién ctru ciia M.T. Nguyen va cs (2022) [8].

3.6. Khé khin va gidi phdp pht trién cdy dwoc liéu Hodi Son

Két qua nghién ctru cho thay, c6 nhiéu kho khin trong phat trién cay
duoc liéu Hoai Son trén dia ban tinh Thai Nguyén dugc xép theo thir
tyr wu tién nhu sau: 1) Kho khan vé giong chiém ty 1¢ cao nhét ¢ huyén
Dinh Héa (45%), tiép dén la huyén Pai Tir voi 35% ¥ kién nguoi tr
101 phong vén; 2) Kho khin vé k§ thuat canh tac va phong trix sau bénh
chiém ty 1& cao nhét & huyén Dai Tir (40%), tiép dén 12 huyén Dinh Hoa
v6i 30% ¥ kién nguoi tra 10 phong van. Hai huyén con lai cling déu c6
y kién cho rang, ¢6 sy kho khan vé glong va k thudt canh tac nhung
chiém ty 1¢ thap hon; 3) Kh¢ khan vé nguon von va thi truong tiéu thy,
trong 6  kién cho rang kho khan vé nguon von va thi truong tiéu thy
chiém ty 1¢ cao nhat ¢ huyén Dai Tir v6i gid tri déu 1a 35%, tiep dén 1a
huyén Dinh Hoa véi gia trj 1an lugt 1a 30 va 20% (hinh 10).

50 Khang 6 nguén ol gibng
Thigu ke thust tréng va
phong triv séu bénh

Tén eéng thu hoach el
Thieu von dau tur

Khang c6 dau ra

Thi truéng khang n dinh

Ty 18 ()

Huyén

Error bars: 95% CI

Hinh 10. Khé khén trong san xuét cy dwoc liéu Hoai Son tai Thai Nguyén. Ngudn:
n=80; s liu didu tra ndm 2023.

Hinh 11 cho thy, giai phap dé phat trién san xuat cay duoc liéu
Hoai Son gom su hd trg tir chinh quyén dia phuong, hd trg vé giong va
hd tro vé k¥ thudt duoc xép theo thir tur wu tién nhu sau: 1) Giai phap
hd tro vé giong chiém ty 16 ¥ kién tra 16i phong van cao nhét, két qua
dugc ghi nhn ¢ huyén Dinh Hoa voi gid tri 1a 50%, tiép dén 1a huyén
Pht Luong, Pai T, Dong Hy véi gia tri lan lugt 1a 30, 10 va 5%; 2)
Giai phap vé hd tro k¥ thuat duoc ghi nhan & tat ca céc diém diéu tra
danh gia, trong d6 huyén Phii Luong chiém ty 1¢ cao nhét (25%) vé
¥ kién ngudi tham gia tra 101 phong van, tiép dén 1a huyén Dong Hy,
Dinh Hoéa, Dai Tu voi gia tri lan luot 1a 15, 10 va 10%; 3) Giai phap
hd tro cua chinh quyén dia phuong ciing duoc ghi nhan 6 tat ca cac
diém diéu tra danh gia, trong d6 huyén Dinh Hoa, Dai Tu, Béng Hy
déu chiém ty 18 cao vé ¥ kién nguoi tra 161 phong van va déu chiém ty
1& 25%, con huyén Dai Tir chi chiém ty 1& 15%.
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Hinh 11. Giai phap phat trién san xuét cay dwoc liéu Hoai Son tai Thai Nguyén.
Ngudn: n=80; s6 liéu diéu tra ndm 2023.

4. Két luan

Tir két qua nghién ciru cho thiy, cdy Hoai Son chi yéu duoc sir
dung lam thyc phém va dugc li¢u. Phan bon su dung chu yéu phan
chudng hoai muc trong bon 16t, phan vo co trong bon thic, gian cay
dugc sur dung céc vat liéu c6 se:m tai dia phuong. Nguoi dan gap kho
khan Ve gibng, k¥ thuat va nguon von, thi truong tidu thy dé phat trlen
san xuat cay duoc liéu Hoai Son. Hinh thirc mua ban don gian chu yéu
1a thoa thuan miéng. Cdy Hoai Son c6 nhu cu thi truong cao va ¢o
tiém ning nhan rong dién tich. Ho tro gidng, k thudt canh tic va hd
trg ctia chinh quyén dia phuong 13 nhimg giai phap can thiét dé phat
trién san xuét duoc liéu Hoai Son tai Théi Nguyén.
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Tom tit:

Thudc y hoc ¢6 truyén (YHCT) ¢6 vai tro quan trong trong diéu tri bénh, tuy nhién, viéc hiéu dwoc co ché ciia thude
YHCT mét cach toan di¢n vin ludn la thach thirc béi tinh chit da hop chit, da tic dong cia né. Dwge Iy mang 1a
mot mon khoa hgc dua trén cong nghé tin sinh hoc va duge ly hoc hién dai, giap chuyén d6i mé hinh “mét thudc -
mdt muc tiéu” sang “da thudc - da muc tiéu”, cung cép giai phap dé giai thich co ché da tac dong ciia thudc YHCT.
Bai tong quan gidi thiéu cac khai niém, phwong phap, co sé dir liéu va ing dung ciia dwoce Iy mang trong nghién ciru
thudc YHCT. Pay la cich tiép cin méi dé kham pha co ché ciia thuée YHCT mét cach cé hé thong, thong qua mang
lwéi twong tc giira cic protein muc tiéu ciia thude véi cic gen ciia bénh ly. Pong thoi, gép phan giai thich cac khai
niém ciia YHCT dwéi goc nhin ciia sinh hoc hé théng. Mic dit dwoc Iy mang dang thu hiit sy quan tim trén thé giéi,
tuy nhién viéc tim kiém ti liéu twong tw bing tiéng Viét vin gip nhiéu khé khin. Bai bao 1a mét trong nhirng tai
li¢u tong quan vé dugc Iy mang dau tién bang tiéng Viét, dong gép vao viéc phat trién huwéng nghién ciru méi trong
viéc hiéu r6 co ché ciia thuée YHCT trong diéu tri cac bénh Iy.

Tir khéa: duge ly mang, sinh hoc hé théng, thude y hoc ) truyén.
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Abstract:

Traditional medicinal material (TMM) plays an important role in disease treatment, however, comprehensively
understanding the mechanism of TMM remains a persistent challenge for researchers due to its multi-compound and
multi-action characteristics. Network pharmacology, a discipline rooted in bioinformatics technology and modern
pharmacology, has facilitated a shift from the “one drug - one target” model to a “multi-drug - multi-target” model,
which offers a solution to elucidate the multi-action mechanisms of TMM. This review article introduces concepts,
methodologies, databases, and applications of network pharmacology in TMM research. Network pharmacology
represents a novel approach to systematically explore the mechanisms of action of TMM by elucidating the interaction
network between herbal target proteins and disease genes. Simultaneously, it aids in elucidating concepts of TMM
from a systems biological perspective. While research and literature on network pharmacology have garnered
increasing global attention, locating similar documents in Vietnamese poses a challenge. As one of the first overview
documents on network pharmacology written in Vietnamese, the article contributes to promoting a novel research
direction in unraveling the mechanisms of TMM in treating various diseases.

Keywords: network pharmacology, system biology, traditional medicinal material.
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1. it van de

Qua trinh nghién ciru, hinh thanh va phat trién thudc i mot qua trinh
au dai, ton kém ciing nhu gip rat nhidu rii ro voi ty 18 that bai la khoang
90%. Da ¢ nhimg bdo cdo cho thy, dé cho ra doi mot loai thude méi dat
tigu chun can phai mat khoang 10 dén 15 nim, véi chi phi trung binh tir
1 dén 2ty USD [1, 2]. Trong qua trinh nay, cich tiép can theo md hinh
nghién ciu co dién “mot thudc - mot myc tiéu - mot bénh” 1a rat pho bién,
gitp don gidn hoa viéc sang loc cdc hop chit, giam tdc dung khong mong
muon cling nhu thuan tign hon trong viée dang ky thudc méi. Tuy vay, mo
hinh trén da boc 19 nhimg han ché, boi thuc té cho thdy mot thudc c6 thé tic
dong lén nhiéu muc tidu va mot myc tiéu cling c6 thé chju anh hudng cla
nhiéu loai thudc khac nhau [3]. Mat khac, bénh tat thuong c co ché bénh
sinh phirc tap, chiu anh huong boi nhiéu qué trinh sinh hoc da dang lam cho
cach tiép can dua trén mo hinh ndy trd nén han ché va chua hiéu qua [4].

Sinh hoc hé thong 1a mot xu huéng nghién ciru hién nay, tap trung
VAo cac tuong tac phirc tap trong céc hé thong sinh hoc tir goc do tong thé,
thay vi nhimg thay d6i cta cac phan tir don l¢. Dya trén cach tiép can nay,
duge 1y mang da lan dau tién duoc dé xudt boi A.L. Hopkins (2007) [5],
voi nhiéu khi hira hen gitip chuyén di mo hinh “mot thudc - mot muc tiéu”
sang “da thudc - da muc tiéu”, nham toi wu hoa chi phi phat trién thudc
(hinh 1) [6]. Day 1a mot phuong phap nghién ctu lién nganh, phat trién
dua trén sinh hoc hé théng, dugc 1y va khoa hoc may tinh [7]. M6 hinh
dugc 1y mang bao g6m mdt mang tin sinh hoc thé hién nhiéu gen bénh va
protein muc tiéu thude duoc lién két voi nhau, tir &6 minh hoa céc tuong
tac thude - bénh va huéng dan phét trién, ciing nhu tmg dung cac loai thudc
mdi. Duge Iy mang cung cép gidi phap thudn tién va c hé thdng dé kham
phé cac co ché phire tap trong diéu trj bénh bang thude thong qua viée xac
dinh cac muc tiéu cot 161, nham tim hiéu tic dung va twong tic cua thudc
voi nhleu muc tiéu khac nhau. Ngodi ra, dugc ly mang ciing tich hop va
trich xuét cac con duong truyén tin hidu ¢ thé xdy ra cia thudc trong vin
d¢ diéu tri, du phong bénh tat, ciing nhu gop phan cai thién va ndng cao
hiéu qua diéu trj cua thudc [8].

Pa dugc Iy mang

Mang sinh hoc

Cic myc tiéu thuéc trén mang sinh hoc

e e O e

Thuécl Thudc2 Thude3  Thude 4

Hinh 1. Dwoc Iy mang. Mot quan diém l4y mang lam trung tam vé hoat dong
clia thube, dwoc xay dung bang cach anh xa cac mang lwdi thudc - muc tiéu
(phai) vao cac mang sinh hoc (trai). Mang & gitva la mét phan clia mang sinh
hoc, trong d6 cac nut (1a cac protein) dwgc nhdm muc tiéu béi ciing loai thude
duoc thé hién bang ciing mot mau. Hiéu qua va doc tinh cta thubc cé thé dwoc
giai thich bang cac phan tich cac ndt cu thé [5].
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Cau tric cua dugc Iy mang dugc xdy dung trén nén tang ciia cac
md hinh mang sinh hoc khdc nhau, trong do céc thudc, hop chat, gen,
protein, kiéu hinh hodc bénh tat dugc xem nhu céc nit va moi lién két giita
ching duoc thé hién dudi dang céc canh. Céc mdi lién két nay dai dién
cho cac qué trinh sinh hoa nhu tong hop cdu tric, truyén tin hiéu, tuong
tac, hodc phosphoryl hoa. Trong cdc m6 hinh mang sinh hoc thudng gép,
mang tuong tac protein - protein (protein - protein interaction - PPI) dong
vai trd then chdt trong hau hét cac qua trinh sinh hoc, anh hudng dén su
ting trwong, phat trién va gop phan tao ra nguyén nhan cta nhiéu bénh
khéac nhau [9]. Trong mang PPI, céc protein dugc mo ta dudi dang céc nit,
va tuong tc ciia ching dugc biéu thi bing céc canh vo huéng. PPI phuc
vu nhiéu muc dich, tir dy doan chirc ning, phan tich tién hoa dén ho trg
phét trién thude dé cai thién quan ly bénh [10]. Hon nira, viéc kham pha
PPI da lam sdng to cic co che tiém 4n cia cac bénh nhu tinh trang thoai
hoa thin kinh, rdi loan di truyen, ung thu va tiéu duong (hinh 2A) [11, 12].
Mang bénh - gen 12 ciing mot phan quan trong ctia mang sinh hoc, lam don
gian hoa su tuong tac phitc tap gitra cdc bénh vai cac gen lién quan. Trong
mang ludi ndy, cdc nut dai dién cho céc bénh ly hodc gen tuong ng, trong
khi céc canh biéu thi mdi lién hé gilta chiing (hinh 2B). Mang ludi nay da
chimg minh dugc tim quan trong cua no doi voi cac nha  nghién ctru, cho
phép ho tan dung duoc nhiéu phuong phap da dang dé hiéu dugc hé thong
co ban ctia bénh tat. Doi véi mang tuong tc thudc - muc tiéu, céc nat la
cée thube hodc protein myc tiéu tiém ndng cua chung, cdc canh 1a sy lién
h¢ gitta ching (hinh 2C). Mang ludi ndy la chia khoa dé tim ra gen (ma
hoa cac protein) chiu anh huong cta céc loai thudc di dugc phé duyét va
¢ san trén thi trudng, hodc duoc du dodn thong qua cac cong cu dua trén
méy tinh. Thong tin vé du doan twong tac thude - muc tiu 1a mot bude
quan trong trong qué trinh kham pha hodc ti dinh vi thube, nham x4c dinh
cac loai thuéc moi gia dinh hodc muyc tiéu mdi cho cdc loai thude hién co,
¢6 uu thé vé tiét kiém chi phi va thoi gian hon so véi cac phuong phap thur
nghiém sinh hoa hodc in vivo dé xéc dinh céc twong tac thude - muc tiéu
mdi. Nhin chung, viéc tich hop cac mang sinh hoc nay c6 thé tao ra mot
mang dugc Iy tong quat “thudc - protein/gen - bénh”, tir goc d9 clia mang
ludi, co kha ndng md ta sy phic tap gilta cac hé théng sinh hoc, thudc va
bénh tat.

(A) ] (B)
& DI - & B s
Protein R
Ra~<@ x
8 B o Turong tic protein - protein ” Gen bénh
~e D3 - 8
D4 &
D3
A B Thudc
B
D2
D1 Muc tiéu
c
e} b

D4

Hinh 2. (A) Mang twong tac protein - protein, (B) Mang bénh - gen, (C) Mang thudc
- protein muc tiéu.

Mang sinh hoc s& hitu cac ddc tinh cho phép trich xut thdng tin ¢6 ¥
nghia tlr sy phitc tap clia ching. Cac thugc tinh topd cia mang dong vai
trd 13 cong cu quan trong dé xac dinh cac cAu tric nho trong mang, ching
bao gom bac (degree), con duong ngin nhét (shortest path) va trung tim
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(centralities). Bac clia mdt niit [a mot thude tinh topd co ban, biéu thi s0 canh
duoc két ndi voi nit do. No dong vai tro then chot trong viéc dinh hinh cac dac
diém khac, ching han nhu tinh trung tim ctia nit (hinh 3A). Con dudong ngin
nhét la duomg di hiéu qua nhat giira hai nit, dugc xéc dinh bf“mg tong s6 canh
t01 thiéu giita hai ndt (hinh 3B). Trong khl do, tinh trung tam gitp dinh lwong
tam quan trong clia mot nut hodc canh vé kha nang két ndi mang va luong thong
tin (hinh 3C). Céc nit ¢ tinh trung tdm cao dugc goi la cac hub, duge coi la
rét quan trong vi sy vang mit cta ching c6 thé lam gian doan lién két va co
1ap cac nut khac, cé kha nang can trd chirc nang mang [13]. Vi dy nhu trong
mang ludi tuong tac proteln protem mot nut trung tam thuong dong vai tro
quan trong trong viéc bdo ton cAu tric tong thé ciia mang, cling nhu bao ton
hoat dong ciia té bao [14].

(A) (B)

Hinh 3. Thudc tinh tépd cta mang. (A) Bac (degree) cia mang, bac clia méi nat
dwoc biéu thj va phan anh qua kich thuéc va mau séc clia ng; (B) Con dudng ngan
nhét gitra ndt A va B 1a nam canh; (C) Tinh trung tam cta mang, nit mau dé biéu thj
mirc d6 bac trung tam (degree centrality) cao nhéat, la mot trong céc hub ctia mang.

2. Phuong phap dugc Iy mang trong nghién ciiu thuéc y hoc co truyén

Y hoc ¢ truyén (YHCT) Ia nén y hoc ¢6 lich sir hang nghin nim nay,
thong qua kinh nghiém va thyc tién 1dm sang, n6 da hinh thanh nén mot hé
théng y hoc toan dién va dc dao. Diéu tri bz"mg thudc YHCT 1a mot dic diém
ni bt ciia phuong phap diéu tri dua trén “Chimg”, nhin manh quan niém
chinh thé trong Iy luan YHCT. Tuy nhién, viéc nghién ctru co ché sinh hoc &
cép do phan tir van dang con 1a mot thach thirc 16n dbi vi thude YHCT. Su
phat trién cua khoa hoc cong nghg tién tién, dc biét 1a cac nganh hoa hoc,
sinh hoc phén tir d4 cung cap nhiéu phuong tién dé mo ta va xac dinh céc hoat
chét cling nhu myc tiéu sinh hoc cua cac loai thude. Mic du da ¢o nhiing thanh
cong trong viée chiét xuét hoat chat va xac dinh muc tiéu sinh hoc cuia chung,
nhung sur hiéu biét vé cach két hop cac thanh phan nay trong mot loai thude
hay mot cong thirc thude YHCT, ciing nhu vai trd ciia ching doi véi cac bénh
phirc tap vin 1a chua rd rang [6]. Dicu nay 1a do mot cong thirc thude YHCT
thuong dugc tao thanh tir cac vi thube don 1¢, duoge pho1 ngil theo nguyén tic
“Quan Thén, T4, Su” [15] Hon nita, trong thanh phan cia mot vi thude lai
chira rat nhiéu céc hoat chat [16] va mot hop chat lai nhim myc tiéu 1én nhiéu
loai protein khéc nhau [17]. Do d6, dé truc quan héa va Iy giai cdc mdi quan
hé nay mot cach 10 rang, vige can thiét 1 phai xay dyng dugc mot mang duoc
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Iy tong quét. Nghién ciru cia S. Li va cs (2013) [6] vé “Dugc Iy mang YHCT”
da gitip mo ra mot linh vuc nghién clru moi vé su két hop giita nén tang 1y luan
YHCT véi cac phuong phap tién tién trong nghién ciru tin sinh hoc hién dai.
Diéu tri YHCT 13 mot m hinh da hop chét, da muc tiéu va da tac dong, trong
khi dugc 1y mang 1a mot phuong phap sinh hoc ¢6 hé thong dé phan tich cac
tac dung duoc Iy da myc tiéu va da con duong. Do do, mang lu6i duoc Iy da
trd thanh mot chién lugc chung dé nghién ctru céc co ché diéu tri ciia YHCT,
dugc chimg minh [a hitu ich trong viéc giai ma co s¢ khoa hoc ciia YHCT [18].

Phuong phép nghién ciru vé duoc 1y mang bao gdm céc budc cu thé nhu
xdy dyng mang, phan tich mang va x4c thuc mang. Dé xdy dung cc mang
ludi, cac muc tiéu cua thude va bénh ly cn phai dugc thu thap dé xéc 1ap myc
tiéu chung giita ching. Di véi viée tim kiém cac protein muc tiéu cia thude,
chung ta thu thap céc hoat chit cia nd bang cach truy cip vio céc co so dir lidu
(CSDL) hodc cong cu tim kiém. Sau khi thu dwoc cac hoat chat, céc cong cu du
doan dugc st dung dé thu duoc cac protein muyc tiéu tidm néng. Tuong ty dbi
voi bénh tat, cac gen muyc tiéu dugc thu thap dya trén cac CSDL vé bénh. Cac
protein myc tiéu clia thube duoc anh xa dén cac gen muc tiéu bénh dé xéc lap
danh sach cac myc tiéu chung cua thudc va bénh tat dé xdy dung cac mang sinh
hoc. Sau do, cac mang dugc phan tich vé mit cdu trac, chirc nang. Nhitng con
dudmg sinh hoc (pathway) cita cac muc tiéu chung s& dugc phén tich dé kham
pha céc co ché sinh hoc vé tic dong cua thude 1én céc bénh khac nhau. Mt
khéc, céc protein cdt 151 ciing nhur con dudng tiém nang gitta thudc va bénh s
duoc tim hiéu thong qua phén tich mang ludi twong tc protein - protein. Cudi
cung, cac mang ludi s¢ duge xac nhan thong qua docking phan tir (molecular
docking) hay cac thi nghi€m in vitro, in vivo (hinh 4) [19].

Co 56 dir ligu /
Céng cu

Cor 56 di ligu /
Cong cu

Mang tuong téc Cic gene
protein - protein cot 1oi

Co so dir ligu /
Cong cu

Thude/

- Cic hoat chit
h thud
| phuong thue

Céc protein
muyc ticu

}

Muc tiéu
chung

Cac con

Co so dir ligu / 0
dudng cbt 16i

Cong cu
Bénh Iy %7

-
Céic con dudng
chung

+| Cic gene bénh

Hinh 4. Qua trinh co’ ban ctia nghién ctru dwoc ly mang trong thubc y hoc cé
truyén [19].

2.1. Xdy dung mang

Xay dung mang dugc 1y trong nghién ctu YHCT thuong bao gom céc
bude nhu sang loc cdc hop chat, xac [dp danh sich muc tiu tiém ning va truc
quan hoa mang.

2.1.1. Sang loc cac hop chat héa hoc

Céc vi thube hay bai thude YHCT c6 hiéu qua tot trong viée diéu tri bénh,
ddc biét 1a ddi voi céc bénh Iy da gen phirc tap. Cac hop chét hoa hoc chinh dai
dién cho thudc YHCT tong thé thuong duoe thu thap va sing loc thong qua dix
ligu thye nghiém hodc cac CSDL. Dit li¢u thyc nghiém thuong dugc le"iy thong
qua phan tich sic ky ong voi hé théng HPLC hoac UPLC ghép véi dau do MS
(LC-MS/MS) hay sic ky khi ghép khoi pho (GC-MS) di kém vdi cac dit ligu
cta ngn hang phd chuan. Trong khi sang loc thong qua cdc CSDL thuong sit
dung céc chi 50 lién quan dugc dong hoc nhu phan tich héip phu, phan phéi,
chuyén hoa va bai tiét (ADME) [20]. Phuong phép thudng hay dugc sir dung 1a
tim kiém CSDL, ching han nhu TCMSP [21], BATMAN-TCM [22], TCMID
[23], SwissADME [24].
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2.1.2. Xdc ldp danh sach muc tiéu tiem ning

Khi céc hop chét hoa hoe dugc xéc dinh, céc protein muyc tiéu cua ching
s€ dugc thu thap hodc du doan, cac protein ndy la cdc nit quan trong trong
dugc Iy mang. Trong khi mot s6 CSDL cung cap cac lién két hop chét - myc
tiéu di duoc xac thuc thong qua thye nghiém nhu HIT [25]; cc nén tang khac
thuong str dung mot s6 thuat toan dé dy doan cac muc tidu tiém nang cua hop
chat. Vi dy nhu PharmMapper cung cép du doan tuong tac hop chat - muc tiéu
chat dua vao k¥ thuat pharmacophore dé sang loc thong lugng cao [26], trong
khi SwissTargetPrediction [27] va BATMAN-TCM [22] dw doan cac myc tiéu
tiém nang dua trén céc twong tc thudc - muc tiéu da biét dén.

Dé tim hiéu cac co ché diéu chinh cua thudc trén cac bénh cu thé, céc
gen myc tiéu cua bénh cling duoc thu thdp. Cac CSDL nhu DisGeNET [28§],
HPO [29] va Genecards [30] cung cap cac chi thich toan dién va dang tin ciy
dé di sau vao cac gen lién quan dén bénh tat va co ché bénh sinh cua cac rdi
loan khac nhau.

Tur day, mot danh sach muyc tiéu chung tidm nang duoc thiét lap, bi‘mg cach
anh xa cc protein myc tiéu cia thude va gen muyc tiéu cua bénh dugc thiét lap.
Cac muc tiéu chung nay chinh 13 dau mi dé thong qua d6 giai thich co ché cua
thude trong diéu trj cée bénh tat khac nhau.

2.1.3. Truc quan hoa mang

Day la qud trinh truc quan cdc mang sinh hoc dua trén céc dir li¢u da duge
thu thap, cac nit mang c6 thé 1a cac thudc, hop chat, protein hay gen va cac
canh dai dién cho cac két ndi gitra ching. C6 rit nhiéu trang web va phan mém
nguén mé dé dat duoc truc quan hoa mang sinh hgc phtc tap. Cac mang sinh
hoc khac nhau c6 thé thu duoc thong qua cong nghé true quan hoa, ching han
nhu mang myc tiéu - hop chét, mang gen - bénh, mang PPI.

2.2. Phiin tich mang

Mang ludi sinh hoc cung cép cho ching ta nhiéu thdng tin. Lam thé nao dé
trich xuét thdng tin quan trong tir cic mang 1a diém chinh ciia nghién ciru thudc
YHCT. Phan tich mang nhim muc dich tim ra c4c muc tiéu quan trong, cac hgp
chét ¢6 hoat tinh sinh hoc va céc con duong trao d6i chat chinh.

2.2.1. Phén tich cau triic

Phén tich cdu tric mang I3 phan tich cac topo lién két mang. Bang cach
phén tich cac thudc tinh t6pd co ban cila mang sinh hoc, chiing ta c6 thé tim
thay mot s6 nut chinh trong mang thong qua mitc do lién két ctia nut d6 véi cac
nut khac trong mang [udi, ching co thé 1 chc hop chét, cée muc tiéu hodc cac
gen quan trong. Hau hét cac phan mém truc quan déu cung cip b cong cu dé
thue hién phén tich céu tric lién két mang nhu Cytoscape, Gephi va Pajek [31].

2.2.2. Phan tich chirc nang

Nguoi ta da phat hién ra riing, cac mang ludi sinh hoc c6 tinh ndng mo-dun
va nhiéu hop chat c6 hiéu qua diéu tri thong qua tac dong Ién nhiéu protein, chir
khong phai mdt protein. Thong qua phén tich cau tric lién két, mot 0 mang con
¢6 chire nang va céu tric lién két cu thé trong cc mang phitc tap duoc kham
pha. Mo-dun hoa mang lam cho mang chinh tr¢ nén c6 thir bac va mo-dun, dong
thoi lam ndi bat cac nhom nit quan trong mot cach nhanh chong.

Viée xéc dinh cic nhom nat quan trong cho phép céc phan tich tiép theo
nhu lam gidu con duong (pathway) GO hodc KEGG dé lam séng to cac thudc
tinh chirc ndng cia cic cum gen/protein nay. Céch tiép can nay dc biét hitu ich
trong viée xdc dinh cac muc tiéu lién quan dén cac con ducmg then chot, co anh
hwéng vuot troi dén cac kiéu hinh sinh hoc lién quan. Nhiéu cong cu c6 sin dé
phén tich 1am giau, bao gom DAVID [32] va GSEA [33].
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2.3. Xac minh mang

Diéu quan trong 14 xac nhén tinh hop Iy ciia két qua dw doan bing phan
tich mang sinh hoc. Xac minh o va xac minh thtr nghi¢m la nhitng phuong
phép phd bién. Xac minh 4o 1 tinh toan cac tham s mang thong qua chirc
nang, thudt toan hodc mang tai cau tric cu thé trong cac diéu kién han ché, gitp
hiéu mdi quan hé twong tac mang bang céch t0i wu héa cae muc tidu. Docking
phan tir 1a mgt trong cac phuong phap xac minh a0. M.N. Tran va cs (2022a)
[34] da nghién ctru co ché cia Nhén sam (Panax ginseng) trong diéu tri dai
thao duong tuyp 2, sau d6 da tién hanh xac nhan bang docking phan tir ring,
cac muc tiéu cdt 161 duoc dy doan 4i lyc gin két cao voi céc hop chat Céc
xéc nhn thong qua thir nghiém nhu in vitro va in vivo thudng cung cip cac
gid trj bang chimg vimg chic hon trong nghién ciru duoc Iy mang. 1.Y. Choi
va cs (2024) [35] da nghién ctru co ché cia Dai hoang trong chéng dong kinh,
sau do tién hanh xéc nhan in vivo trén md hinh gdy dong kinh & chudt bing
trimethyltin, véi két qua ring Pai hoang c kha ning diéu chinh céc con dong
kinh va thoai hoa thin kinh do trimethyltin gay ra.

3. Cac co sd dir liéu y hoc cé truyén phé bién trong nghién ciiu
duoc Iy mang

Nghién ciru dugc Iy mang trong YHCT bao gom nhiéu yéu t0 lién quan
dén thudc, cde muc tiéu, cac con duong sinh hoc, cac hoi chimg va bénh ly
trong y hoc. Nhiéu chuyén gia di phat trién CSDL lién quan dén dugc Iy
mang, tich hop thong tin lién quan trong linh vue y hoe va cung cap co'sd cho
nghién clu vé dugc ly mang. Cac CSDL ndy duogc chia thanh nhiéu loai, bao
gom CSDL vé thudc/hop chat, CSDL vé bénh tit va CSDL vé gen/protem
Nhig CSDL ndy I céc kho tai nguyén quy gi4 trong tim hiéu co ché cia
YHCT (bang 1).

Bang 1. Cac co' s& dir lidu dwoc str dung phé bién trong nghién civu dwoc Iy mang.

9 £ q
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: tiéu (MT), bénh tit (BT)
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@Taivan- PTL0, VI 453, HC: 24053, . D th Gugo rch uat rsh v bin
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CC. Chen 0.BL:0 thvong mg im it hé g i th dim .
@011)36] & m e :
Traditional Chinese £
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4. Ung dung dugc Iy mang trong nghién ciiu thuéc y hoc cé truyén

4.1. Nghién cvru co ché, xic dinh muc tiéu, hogt chit sinh hoc,
tac dung hiép dong ciia thudc y hoc cé truyén

Céc hop chat hoa hoc phirc tap ¢6 trong vi thude hodc bai thude
v6i co ché chua 1o rang da han ché rat nhiéu sy phét trién ciia thude
YHCT. Dugc ly mang di cung cip mot co hoi gitp chuyén doi chién
lugc nghién clru thudc YHCT tir dya trén kinh nghiém sang dya trén
béng ching. Viéc phat hién ra cac myc tiéu moi, hay hoat chét sinh hoc
di tr thanh trong tim trong nghién ciru cong thirc thude YHCT. Duoc
ly mang 1a mdt cong ngh¢ tién tién dua trén may tinh hd tro thuét toan
va xay dung cac mo hinh do dé dat duoc du doan da muc tiéu, phu hop
cho viéc phat hién cac muyc ti€u phirc tap cua thudc YHCT. M.N. Tran
va cs (2022a) [34] da xac dinh dugc 22 hoat chét, cung voi 5 muc tiéu
cdt 181, c6 lién quan dén viéc phat huy tic dung chong dai thio dudng
ciia nhan sdm bang cach diéu chinh tinh trang khang insulin, PI3K/Akt,
HIF-1, duong truyén tin hiéu Ras, Rapl, prolactin, canxi va FoxO.

Trong thyc hanh lam sang, cac vi thudc hiém khi dugc sir dung
riéng 16 ma thuong két hop dé tao ra tic dung hiép dong. Dugc 1y ‘mang
da dugc img dung dé kham pha co ché hiép dong ciia cac cap thude hay
cac bai thude trong diéu trj cac bénh khac nhau. Chang han nhu tinh
hiép dong cua cap Hoang ky - Dan sdm trong diéu tri bénh mach vanh
[40], cap Xuyén khung - Xich thugc trong co ché hinh thinh mach
[41], hay bai tiéu dao tan trong chong trim cam [42]. Nghién ciru cia
M.N. Tran va cs (2024) [43] da dé xuét phuong phap so sanh cac mang
lu6i sinh hoc, nham lam ndi bét tac dung hiép d@)ng cua cdp thao duoc
Nhan sam va Hoang ky trong diéu tri chimg mét moi lién quan dén ung
thw. Két qua nghién ctru cho thay, su két hop nay tang cuong tuong tac
protein trong mang PPI va diéu chinh nhiéu con dudng tin hiéu hon so
voi viée su dung cac thao dugc don 1é. Ngoai ra, cac thi nghiém in vitro
ciing di duoc tién hanh, khing dinh ring, su két hop giita Nhan sam va
Hoang ky ¢6 kha ning diéu chinh dwong truyén tin hiéu HIF-1o mot
cach c6 y nghia.

4.2. Dénh gid dpc tinh

Mot s bao céo 1am sang cho biét, mic du c6 .dong gop lon trong
diéu tri cac bénh Iy phire tap nhung cdc thanh phan thuoc YHCT vén
c6 nhitng nguy co tiém an. Vi véy, viéc nghién ctru doc tinh cia thude
YHCT ngay cang dugc quan tam. Phuong phap danh gia doc tinh
truyén thong nghién ctru sw thay doi cua cac dau 4n sinh hoc bing
cach phat hién cdc chi s sinh hoa ciia sinh vat [44]. Tuy nhién, doc
tinh tiém an va ddc tinh man tinh ¢6 thé khong dugc phan anh ngay
lap tic trén co theé, diéu nay c6 thé khién ta bo qua nguy co tiém an
cua cac thanh phan thude YHCT. Mang luéi doc tinh duge hinh thanh
dua trén sy hiéu biét va phan tich mang tuong tic “ddc tinh - tac dung
phu - gen - muc tiéu - thudc” dé suy doan va u6c tinh doc tinh ciing
nhu tac dung phuy cla thudc. Duge hoc mang c6 thé pha v& nhiing han
ché cua phuong phap truyén thong dé tim ra doc chat va co ché gay
ddc mot cach nhanh chong. Doc tinh chu yéu bt nguf“)n tir cac doc chat
cua chinh thude YHCT, hodc c6 thé do cung mdt muyc tiéu cla nhiéu
hop chat gy ra su rdi loan mang ludi sinh hoc theo quan diém dugc
ly mang. Do d6, dac tinh da myc tiéu cta cong thuc thudc YHCT htra
hen 1am giam cac phan (g bat lgi hon so véi thude - muc tiéu don lé.
Z.Y. Livacs (2015) [45] dd nghién ciru co ché twong tac hidu qué - doc

%H%—IE 67(11) 11.2025

tinh ctia Tt nghich thang thong qua dugc Iy mang. Ho da tim théy 5
gen lién quan dén doc tinh than kinh, doc tinh trén tim va chtc ning
chéng suy tim bang cich xdy dung mang ludi hiéu qué - doc tinh, cung
cp bang chimg cho nghién ciru sau hon va giam nhe doc tinh.

4.3. Gidi thich cdc khdi niém y hoc cé truyén

Céc khai niém cua YHCT thuong dugce xem 1a triru tugng dudi goc
nhin cta Y hoc hién dai. M¢t trong nhitng vi du dién hinh 1a Khi, d6
la mot khai ni¢ém co ban va vo cung quan trong cua YHCT. Tuy nhién,
viéc nghién ciru Khi va thube bd Khi dat ra mot sb thach thire boi vi
Khi la mét khai ni€ém vo hinh, gdy kho khén cho viéc do luong hodc
dinh nghia. Ngoai ra, ban chét da tac dong cua cac loai thao mdc, vai
nhiéu hop chat hoat tinh va tac dung hiép dong tiém ning, doi hoi phai
c6 nghién ctru toan dién dé hiéu day du co ché cua ching. Bang cach
& xuat mot cong thirc dé tim ra cac hop chét dac trung, 1a nhimg hop
chat thuong gap 6 nhom thude bo khi nhung lai hiém gip & cic nhom
thude khac, M.N. Tran va cs (2022b) [46] d& kham pha dugc chirc ning
dic trung cua nhom thude nay, qua do tiét 16 phan nao cac dic tinh ciia
Khi trong co thé. Mudi ba hop chat dic trung, chi yéu bao gdm axit
amin va vitamin, d duoc x4c dinh tir 8 vi thude bd khi, ching tham gia
chuyén hoa nang lugng va cai thién hoi chimg thiéu hut Khi. Ngoai ra,
cac triéu chimg thiéu hut Khi gan gidng véi cac triéu chimg xay ra do
sy thiéu hut cdc hop chat nay. Két qua trén di phan anh cac dic diém
cua tic dung bo Khi truyén thong, véi goc nhin cta sinh hoc hé thong
mot cach phu hgp.

Mot khai niém khac thuong dugc can nhic khi st dung thude
YHCT 14 céc co quan muc tiéu, hay cu thé hon 14 tinh quy kinh cua
thude, no dé cap dén tac dung tri ligu cua thudc co tac dong chon loc
dén cac co quan hodc kinh mach cu thé. Trong khi céc nghién ciru duoc
1y mang tao ra nhiéu danh sach gen lién quan dén thudc, viéc hiéu tac
dung ctia chiing dbi véi sinh vat & cap 6 md va co quan van con nhidu
thach thirc. MLN. Tran va cs (2023) [47] dd d& xuét hai phuong phap
phan tich danh sach gen cta Nguu tt (Radix Achyranthis bidentatae)
dé du doan cac co quan muyc tiéu cta vi thudc ndy dua trén phan tich
lam giau va phan tich biéu hién gen. Nghién ctru di chi ra ring, cac
muc tiéu cia Nguu tit lién quan dén mau toan phan, c4c thanh phé”m
mdu, tuy xuong, md bach huyet gan, than, xwong khép va chu yéu tap
trung vao phan dudi co thé. Diéu nay 1am ndi bat sy twong dong giira
cac vi tri co quan dich dugce dy doan, thong qua phuong phap tin sinh
hoc v nhitng co quan tac dong, quy kinh cua Nguu tét trong YHCT.

5. Két luan

Dugc ly mang la mot nganh khoa hoc dong vai tro nhu mot chiée
cau ndi gitra YHCT voi y hoc hién dai, giup don gidn héa qua trinh
kham pha va phat trién thubc nhos vao sy phat trién cua khoa hoc cong
ngh¢ hién dai vé mang ludi tin sinh hoc, st dung céc co s6 dir liéu, cac
cong cu, cdc nguodn tai nguyén san c6 va luén duge cap nhat lién quan
dén thudc YHCT ciing nhu bénh tat. Didu nay di gitp céc nha nghién
ciru c6 thé khai pha, tim kiém nhing con dwong c6 lién quan dén tac
dong cua thubc YHCT véi bénh tat, dong thoi, gop phan tim hiéu co
ché tic dung cta thuéc YHCT va chimg minh dugc sy phi hop ciing
nhu gop phan ning cao gia tri ctia tinh hoa Iy luan YHCT trong diéu tri
bénh. Pay a mot phuong phap ddy hira hen cho nhitng nghién ctru vé
thudc YHCT trong twong lai.
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Tom tit:

Nghién ciru khio sat quan 1y ¢6 dai trong vudn sau riéng tai huyén Cai B¢, tinh Tién Giang (truéc sap nhip) nhim
danh gia chi s6 sinh hoc, phin bd cé dai va cac yéu t6 anh huong dén hiéu qua canh tic. Miu cé dai dwoc thu thap
tir cac khu vue khio sat, phén tich dic diém sinh hoc thanh phin cé dai, chi s6 da dang sinh hoc va danh gia dd che
phii. Két qua cho thy, dién tich trong I6n va ky thuit canh tic ¢6 vai tro quan trong trong quan 1y, nhung phu thudc
vao nwéc tw nhién va han ché kinh nghiém bén phén van Ia thach thire. C6 12 loai ¢6 dai dwoc ghi nhin, trong dé cé
chi va ¢é 14 girng phd bién nhat véi mat do 24,000,71 va 20,00+0,75 cAy/m?. Chi s6 Shannon-Wiener (H’) cho thiy
da dang sinh hgc cao ¢ cac xa An Hiru, An Thai Trung va Thién Trung. Do che phi c¢6 dai khong dong deu, trong do
cac xa An Cu va An Thai Trung ¢6 mat do cao hon, con cac xa Hau My Trinh va Hoa Khanh cé sy phan bd dong déu
hon. Xa An Thai Pong cho thay sw thong tri ciia mgt s0 loai cu thé. Can ap dung cac bién phap quan ly cé dai dong
déu trén dlen rong, thay vi tip trung vao cac diém cu thé, nhim dam bao hiéu qua lau dai, bén virng va xem xét cac
lodi ¢6 tiém niang dé 1am thirc dn chin nudi.

Tir khéa: ¢6 dai, da dang sinh hoc, d che phii, quén 1y cé dai, sdu riéng.

Chi s6 phén loai: 4.1, 4.7
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Abstract:

This study investigates weed management in durian orchards in Cai Be district, Tien Giang province (prior to
the administrative merger), aiming to assess biological indices, weed distribution, and factors affecting cultivation
efficiency. Weed samples were collected from surveyed areas, and biological characteristics of weed species
composition, biodiversity indices, and weed coverage were analysed. The results indicate that large planting areas
and cultivation techniques play crucial roles in management, but dependence on natural water sources and limited
fertilisation experience remain challenges. A total of 12 weed species were recorded, with Axonopus compressus and
Commelina communis being the most prevalent, with densities of 24.00+0.71 and 20.00+0.75 plants/m?, respectively.
The Shannon-Wiener index (H’) revealed high biodiversity in An Huu, An Thai Trung, and Thien Trung communes.
Weed coverage was uneven, with higher densities in An Cu and An Thai Trung communes, while Hau My Trinh and
Hoa Khanh communes exhibited more uniform distribution. An Thai Dong commune showed dominance by specific
species. It is essential to implement uniform weed management measures across wide areas rather than focusing on
specific points to ensure long-term and sustainable effectiveness, and to consider potential weed species for use as
livestock feed.

Keywords: biodiversity, cover density, durian, weed management, weeds.
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1. it van de

Co dai duge dinh nghia [a nhitng loai thyc vat khong mong mudn
trong mot moi truong cu thé, co kha nang gay thiét hai dang ké cho
ndng nghiép ca vé mat kinh té va moi truong. Céc nghién ctru cho thay,
¢6 dai chiu trach nhi¢m gy ra sy sut giam néng suét toan cau lén dén
10% mdi ndm [1]. Co ché canh tranh cta ¢6 dai chii yéu nim ¢ viée
tranh gianh cac ngudn tai nguyén thiét yéu nhu chat dinh dudng, nude
va dnh sang voi cay trong. _Thong qua allelopathy - qua trinh sin sinh
céc hop chét hoa hoc thir cp nhur protein doc hai, terpenoid, glycoside,
alcaloid va polyphenol - ¢o dai ¢6 kha ning e ché sy phat trién ciia
chc loai thuce vat khac [2]. Bién d6i khi hau dang tao diéu kién thuan
loi cho sy phat trién ctia cac loai ¢o dai nguy hai, lam gia tang ca vé s6
luong 1an mirc d9 anh huong ciia chiing trong hé sinh théi [3].

Miic dit ¢o dai thuong dugc coi 13 yéu t6 gay hai, mot s6 xu hudng
nghién ctru gan day da khuyén khich viéc tan dung co dai mot cach bén
ving, nham mang lai nhitng loi ich lau dai thay vi tiéu diét ching hoan
toan [4]. Lop pht tham thyc vat cd dai trong cac vuon cdy n qua co
thé gitip gia tang tinh da dang sinh hoc cua hé¢ sinh thai, tao diéu kién
cho cdc sinh vat ¢o loi phat trién, ciing nhu cai thién do phi nhiéu cua
dat thong qua viée cung cip noi cu tri va nguon thirc an cho cac loai
sinh vat c6 ich [5]. Ngoai ra, tham thuc vat co dai con gilip giam thiéu
X6i mon, ting ham luong mun va tich liy chit hitu co trong dét, tir d6
cai thién do phi nhiéu va kha ning phuc hoi cua dét [6].

Tuy nhién, theo khao st tai cac vuon sau riéng huyén Céi Be, tinh
Tién Giang (ndm 2023) cho thdy, quan 1y co dai chua duoc quan tdm
dung muc. Dién tich sau riéng toan huyen dat>9.500 ha (tang gap 6,7
lan so voi nam 2018), tap trung chu yéu ¢ 14 x4, trong d6 50% dién
tich dang cho tréi voi nang suét binh quén 20-25 tin/ha [7]. Su mo
rong nhanh chéng nay chu yeu do chuyén doi tir cdy an trai kém hidu
qua va dét lua sang trong sau riéng Monthong Ri 6 - loai cdy mang lai
gia tri kinh té cao [7]. Du vay, hau hét cac bién phap quan 1y co dai tai
khu vuc nay vin con han ché va chua mang tinh dai han, chu yéu dua
vao cac phuong phap truyén théng nhu ¢t co, sir dung thude trir co
hodc trong cdy phu dit. Cac phuong phap ndy khong chi anh huong
tryc tiép dén thanh phan co dai ma con tiém an nguy co lam giam do
bén vimg ciia hé sinh thai nong nghiép, tir do tac dong tiéu cyc dén sy
sinh truéng va ning sudt clia cay trong

Nghién ciru nay duoc tién hanh véi cac muyc tiéu chinh nhu: diéu
tra hi¢n trang canh tac va quan Iy co dai ciia nong déan; xac dinh thanh
phén va dc diém sinh hoc cta céc loi co dai hién dién trong vuon sau
riéng va danh gia hi€u qua cua cac bién phap quan ly co dai hién tai, tlr
d6 cung cép co s6 khoa hoc cho nghién clru cdc bién phap quan 1y co
dai bén vimng trong san xuat siu riéng.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit liéu

Nghién ctru duge thuc hién tai cac nong ho tréng sau riéng thudc
huyén Cai B, tinh Tién Giang, trong khoang thoi gian tir thang 9/2022
dén thang 6/2023. Quy md nghién ctru bao gom 60 ho nong dan.

Vit lidu nghién ctru gdm: phiéu diéu tra nong dan, diéu tra thuc
dia va khung dém co.
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2.2. Phwong phdp nghién ciru
2.2.1. Piéu tra thie dia va phdn logi c6 dai

Diéu tra néng dan: Phuong phap PRA (Participatory rural
appraisal) da dugc st dung dé tlen hanh diéu tra va phong véan tryc
tiép cac nong dan dia phuong vé tinh hinh quan 1y ¢ dai va k¥ thuat
canh tc tai cac vuodn sau riéng [8§].

Diéu tra thie dia: St dung phuong phap khung lu6i (Quadrat
method) va tuyen do (Transect method) dé danh gia thanh phan co dai
trong vuon sau riéng tai huyén Cai B, tinh Tién Giang. Kich thude
khung ludi duge chon 1a 1 m2 Mai vuon cay dugc b6 tri 5 diém mau
khung Tudi mot cich ngau nhién, hodc theo tuyén do ¢ chiéu dai 50-
100 m theo chiéu dai hodc chiéu rong cua vuon, cac diém miu duoc
b tri cach nhau 10-20 m. Chi tiéu theo ddi: sb lugng loai cd dai, mat
d6 ca thé, tan suat xuét hién cta timg loai. C6 10 x4 trong huyén Céi
Beé duoc chon, gf‘)m An Cu, An Hitu, An Thai Bong, An Thai Trung,
Hau My, Phtt Hau, My Trinh, Hau Thanh, Hoa Khanh, My Duc va
Tay Thién Trung. Trong do, 5 xa déu tién dwoc chon 5 vuon dai dién
va 5 x4 sau chon 4 vuon dai dién. S dung phuong phap ndy dé dam
bdo thu thap dir liéu chinh xac va xac dinh cac bién phap quéan Iy co
dai bén vimg.

Phan logi co dai: Cac loai co dai thu thip duge phén loai va xac
dinh t€n khoa hoc dua trén céc tai liéu chuyén nganh vé thue vat hoe vé
¢6 dai [9]. Phén loai chi tiét dya vao dc diém hinh th4i 14, than, hoa va
qua, két hop véi sy tham chiéu toi cac nghién ciru trude day [10, 11].

2.2.2. Danh gia dac diém sinh hoc qudn Xd co dai

Céc cong thire danh gia quan x3 co dai tai tinh Tién Giang [12-14]
gom (1) Mét d¢ trung binh (D,): D, (ca thé/m?) = SY/(SA*N); (2)
Mit d¢ tuong dbi (Relative den51ty RD): RD;, (%) = Q/T*lOO A3)
Tén suat hién dién (FO): FO(%) = SZ. /N*100; (4) Tén sudt tuong dbi
(Relative frequency - RF,): RF (%) = F Total of F; (5) Gid tri wu thé
(Dominant value index - DVI hay PV) PV = (RD1+ RF) = 2.

2.2.3. Danh gid sw da dang vé thanh phan ¢ dai giita cdc khu viee

Su da dang vé thanh phﬁn co dai giita cac khu vuc dua theo cac
cong thuc sau [12, 13]:

(1) Ty 1é phu (Coverage rate - CR): Phin trim (%) dién tich
be mit ciia 6 mau dugc bao phu boi mot loai nhit dinh; (2) Chi
s6 da dang Margalef (DMg): Po ludng sw phong phit loai va nhay
cam voi ky thuat thu mau: DMg = (S-1) = LaN; (3) Chi s6 da dang
Shannon-Wiener (H’): Danh gi4 ca sy phong phii va dong déu, nhay

cam vira phai v6i kich thuée mau: H' = — I pix (np) vaH’ =

~ ¥, Zx(n) = Lns; (4) Chi s6 dong déu (I') thé hién tinh dong déu

Hr

ctia mot quan xa co dai: ' = = =+ (5) Chi s6 wu thé Simpson

(A): Phan anh sy thong tri trong cong dong nhung khong danh gia sy
phong phii: & = X1 (pi)2.

trong do: D, 1a mét s6 trung binh (c4 thé/m?); RD, la mat s6 tuong dbi
(%); F. 1a tan sut hién dién (%); RF, la tan suat tuong di (%); SY; 1a s
luong ca the loai thr 1 (ca thé); SA, la dién tich bao phu tinh toan (cmz)
Nla tong s6 mau diéu tra, SZ 1a tong s6 mau diéu tra ¢ loai th i; Q

14 5 luong loai thir i (c4 thé); Tl tong s6 lwong loai khao sét (ca thé);
Cr, 1a d6 phu cua loai thiri (%), K 1a tong do phi ciia cac loai ghi nhan,

12
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2.2.4. Phan tich s6 liéu thong ké

S6 liéu mat do va biéu ) du:ch Xt ly bé‘mg phﬁn mém Mjcrospft
Excel 2016 va phan tich s6 li¢u thong ké dugc thyuc hi¢n qua phan mém
SPSS 22.0.

3. Két qua va ban luan

3.1. Hién trang, dic diém canh tic va bién phap qudn Iy co dai ciia
nong din tgi huyén Cdi Bé, tinh Tién Giang

Két qua diéu tra cho thay, nam gioi chiém wu thé trong canh tic sau
riéng voi ty 1€ 96,7%, trong khi nir gidi chi chiém 3,3%. Su khéc biét 16n
vé gidi tinh nay co the do tinh chat lao dong ning nhoc va vai trd truyén
thng trong san xudt nong nghiép tai dia phuong. V& do tudi, nhom tir
40 dén 60 tudi chiém ty 18 cao nhat (73,3%), cho thdy day 1a nhom lao
dong chinh trong canh tdc. Nhom ndy tuy c6 kinh nghi¢m, nhung kha
nang tiép thu cac phuong phap canh tac méi c6 the bi han ché do do tuoi.
Nhom néng dan dudi 40 tudi chi chiém 25%, diéu nay canh bao vé sy
thiéu hut thé hé ké thira trong nong nghiép, diéu c6 thé anh huong dén
sur d6i mdi va phat trién bén vimg trong trong lai. Dic biét, nhom trén
60 tudi chiém ty 1€ rat nho (1,7%), cho thy so lugng néng dan cao tudi
con lai khong dang ké. V& kinh nghiém canh tac, phin 16n nong dn
¢6 10-20 ndm kinh nghiém, chiém 73,3%: dudi 10 nim chiém 23,3%,
nhom ¢6 kinh nghiém trén 20 nam chi chiém 3,3%. Két qua ny cho
théy tAm quan trong clia viéc dao tao va huéng dan nong dan, dic bict
1a nhom tré, nham dam béo sy phét trién bén vimg cta nganh canh tic
sau riéng, qua do thuc ddy viéc chuyén giao cong nghé va phuong phap
quan Iy hi¢u qua hon.

C6 50% sb ho co dién tich trong su riéng trén 1,0 ha, trong khi
41,7% dién tich nim trong khoang 0,5-1,0 ha va chi 8,3% hg canh tac
trén dién tich dudi 0,5 ha. Dicu nay cho thay, phan lon dién tich trong
sau riéng thudc quy mo vira va 16n, phit hop véi dinh huéng canh tac
quy md thuong mai. Tuy nhién, dién tich nho hon 0,5 ha van chiém mot
ph?m, nhén manh sy ton tai cta cac h canh tic nho Ié. Giéng sau riéng
Ri-6 chiém wu thé tuyét d6i véi 92,0%, trong khi gidng Monthong chi
chiém 8,0%. C6 90,0% sb cdy co tudi 4-8 nim, 8,3% cdy trén 8 nim,
chi 1,7% cay dudi 4 nam tudi. Mat do trong siu riéng pho bién nhat Ia
8x8 m (28,3%), tiép theo 1a 6x6 m (25,1%) va 7x8 m (25%). Cac mat do
khac nhu 7x7 va 6x7 chi chiém ty 18 nho (hinh 1),

» Naini = <40

Gidi tinh =40-60 Tudi tac *Tir 1020

=N

=<0.5ha

=Ri-6

Dién tich trong

= Ty ghép 50.0 = Monthong

283 251 ‘
Mit d§ canh tic

=6x8 = 7x8 5

25.0 183
“ 8x8

Hinh 1. C4u truc va dic diém chinh cta vwon cay siu riéng.

=>10ha

=6x6 = 6x7
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95% nudc canh tic dén tir mua, 3,3% dén tir giéng, 1,7% dén tir
song, didu nay cho thiy ngudn nudc canh tac chi yéu phu thudc vao
mua ty nhién. Co 68,3% cac hd canh tac dya trén kinh nghi¢ém ca nhan
khi bon phan, 21,7% dya theo khuyén c4o, 8,3% tun thu theo nhu cdu
ctia cy trong va chi 1,7% dua trén céc khuyén nghi tir dai Iy hodc céc
co quan bén ngoai. Phan 1on cac néng dan dua vao kinh nghiém ban
than dé quyét dinh cach bon phan. Bon phan hitu co: 75,0% cac ho canh
tac bon 3 thang/lan, 23,3% bon 4 thang/lan, chi 1,7% bén nhiéu hon 4
théng/l?m. Bon phéan hoa hoc: 53,3% cac hd canh tac bon 4 théng/lfin,
25,0% bén 3 thang/lan, 6,7% bon 5 thang/lan va 15,0% bon nhiéu hon 5
thang/lan. Viéc sir dung phan hoa hoc c6 tin sudt bon khong ddng déu,
phﬁn 16m cac ho tuan thu lich bon 4 théng/lén, nhung c6 mot s6 nhom
bon it hon, ¢6 thé do lo ngai vé tac dong cua phan hoa hoc 1én dét va
cdy trong (hinh 2).

nghiém

= Khuyén
<o

. 1.7
= Gitng Kinh nghiém bén

683

= Nhu cdu
cdy tring

Ngubn niréc canh thc

83

= Mia

= 4thisg lin
e Ban phin him co

750

= 6 thing' lin

Hinh 2. Tan suét va phwong phap st dung phan bén trong canh tac.

Theo dénh gi4 cua ndng dan, s6 luong loai ¢o dai phd bién trong
vuon sau riéng thuong dao dong 8-13 loai, chiém 81,7% tong s6 vuon.
Céc vudn cd it hon 8 loai ¢o dai chi chiém 1,6%, trong khi s6 vuon ¢6
hon 13 loai c6 dai chiém 16,7%. V& mirc do gdy hai ctia co dai, nong dan
phan loai thanh 4 cép d9: 53,4% danh gia 1a rat quan trong, 31,0% cho
ring quan trong, 13,8% xem 1a it quan trong, chi 1,7% coi 1a khong quan
trong. Hién tai, 98,3% cdc vuon sau riéng khong gitr cd, phuong phap
diét co phd bién nhat 1a két hop gitta cit may va sir dung thue trir co,

= Rat quan

» <8 lodi trong

= Quan
trong

# 813104 B Sy pho bién thanh co dai

trén viron theo nong dan bge 8y gy bl

= It quan 5 ciia co dai

trong

#>10 loai

rong
= Cat may

* Giit co

trén virdm 25.0
= Thude
digteo Phuong phap diét cb
50
700
= Khong dé = Cit miy +
[ Thude

dié¢t co

Hinh 3. Dac diém quan ly cé dai trong vweon sau riéng.
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chiém 70,0%. Mac du h¢ thong canh téc hién tai ¢o tiém nang ™ Tin sult hign dign - FO (%)

phat trién manh mé& nho vao dién tich tr(“mg 16n, kha nang tu s =
chii k¥ thudt va viéc sir dung phan bon hop 1y, nhung van con
phu thude nhiéu vao nguén nude ty nhién va kinh nghi¢ém bon
phén. Viéc thiéu da dang hoa trong céc bién phap quan 1y co
dai 6 thé dan dén rui ro dang ké (hinh 3).

€0 dusi phng
%

Nhin chung, viéc quan 1y ¢o dai thiéu bén viing, dic biét
1a cdy che phu va hat co trong dat, co thé gay tac dong tiéu

Mit 56 twong d6i - RD (%)

C6 dudiComue Ldng Rau Cowdi Rau

San Rowbo Rmdéw Coli Min Céchi

A &2 21 A ~ N 13 5 A+ 14 N AA uny vycean mudng  nd  chai  nuée i riu Comtsprn
cuc. D& dam bao tinh bén viing va tdng ndng suat 1au dai, can - § i e ot
ép. iiun% cég phuor'n.g Bhép khoa hQC' ky F{luét tjén tién hqn, cai cwim e 7 . iy i
thién hé thong tudi tiéu, da dang hoq giong cay trong va tang Al m— .

San nuGc  —— 1

cuong kién thirc vé quan 1y co dai bén viing.

Rau mudng
13%

Co rii no

3.2. Thanh phin va dc diém sinh hoc ¢6 dgi tgi huyén
Cii Beé, tinh Tien Giang

g s
s
Thanh phin ¢ dai trong vuon cdy sau riéng ghi nhan co
12 loai thude 7 ho. Trong dé, cac loai phd bién nhit bao gom
¢0 chi (Cynodon dactylon), c6 1a ging (Axonopus COmpressus),
rau muong (Ipomoea aquatica), trai nd (Ruellia tuberosa), rau
trai (Commelina communis) va rau déu (4lternanthera sessilis),
voi mét do dao dong 18-24 cay/m2. Diéu nay cho thay, viéc lam
c6 can duoc chi trong ngay tir giai doan dau, dic biét 13 trong
mua mua. Viéc vé sinh déng rudng va don sach co dai trudc
mua mua, ciing nhw duy tri viéc lam ¢o dau mua kho, 1a rit quan trong.
Két hop viée 1am co v6i bon phan thuong mang lai hiéu qua cao. V6i su
da dang cta cac loai co dai, viéc lya chon thudc trir ¢6 hoa hoc can duge
can nhic ky ludng dé phi hop véi timg khu vue cu thé. Trong s6 thinh
phﬁn loai ¢0 dai thude ho Hoa thao (Poaceae) chiém 50%, v6i co chi va
¢0 la glrng c6 mat do cao 1a 24,00+0,71 va 20,0040,75 cay/m? Tuy nhién,
céc loai c0 1 rong khdc cling c6 mét df cao, can phai ¢ bién phap quan
Iy cu thé hon dé dam bao hiéu qua (bang 1). Do do, viéc quan ly co dai
trong vuon cay sau riéng doi hoi sy chu trong tir giai doan dau va lién
tuc, v6i su két hop hop ly gitra céc bi¢n phéap co hoc va hoa hoc. Pé dat
duoc két qua t0t nhat, can thyc hién vé sinh déng rudng trudc mua mua,
duy tri 1am c6 thuong xuyén va lua chon phuong phap kiém soat co dai
pht hop véi timg loai cu thé.
Bang 1. Thanh phén‘ va mat do cé dai trong vwon sau riéng tai
huyén Cai Bé, tinh Tien Giang.

TT Tén ViétNam Tén khoa hoc Ho thue vat Mit sb hién dién (cay/m?)
1 Dudiphung  Leptochloa chinensis 5,50:0,18

2 Léng vuccan  Echinochloa colona 14,4°40,62

3 Sannudc Paspalum distichum ~ Hoa thdo (Poaceae) 6,36+0,29

4 Colagimg Axonopus compressus 20,000,75
5 Mintrau Eleusine indica 14,400,064
6 Cochi Cynodon dactylon 24,0040,71
7 Comuc Eclipta prostrata Ho Cic (Asteraceae) 11,33%0,60
8 Raumudng  Ipomoea aguatica Bim bim (Convolvulaceae)  18,80+0,73
9 Cotrdind Ruellia tuberosa 016 (Acanthaceae) 18,72£0,70
10 Rautrai/chai  Commelina communis ~ Thai lai (Commelinaceae)  18,80+0,41
11 Raubg Marsilea quadrifolic -~ Rau by (Marsileaceae) 13,11°40,21
12 Raudéu Alternanthera sessilis ~ Ho Dén (Amaranthaceae) ~ 18,20%+0,0

Trong cung mét cét, cac gia tri cd6 mot hoac nhiéu ky tw theo sau khac
nhau thi khac biét théng ké théng qua phép thtr Kruskal-Wallis.
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Hinh 4. Phan b va dic diém sinh hoc cla cac loai cé dai trong vion siu
riéng tai huyén Cai Be, tinh Tién Giang. Tan suét hién dién (Presence frequency
- FO%), mat s6 twong dbi (Relative density - RD%), tAn suét twong dbi (RF%) va
gia tri wu thé (Importance value - PV%) clia cac loai ¢d dai dwoc xac dinh bang
céach thu thap mau ti nhidu khu vire khao sat trong vwén cay sau riéng va phan tich
dé& danh gia mirc do phan bd va sw chiém wu thé cla tivng loai.

Két qua khao sét cho thdy, su phan bd ciia céc loai co dai trong khu
vuc nghién ctu rat da dang vé tan sudt hién dién. Trong d6, rau trai
(Commelina communis) va c6 chi (Cynodon dactylon) xuét hién & 100%
céc khu vuc khdo sat, chimg to ching 1a nhimg loai c6 dai pho bién va
chiém wu thé nhit trong quin xa co. Tiép theo, rau mudng (Ipomoea
aquatica) ¢6 tan suat hién dién dat 83,3% va co 1d gimg (Axonopus
compressus) v6i 78,3%. Co muc (Eclipta prostrata) va ¢o trai nd (Ruellia
tuberosa) ¢ mit tai 60% cac khu vuc khao sét, cho thay chung ciing la
nhitng loai ph bién nhung kém hon so véi cac loai trén. Nhing loai co
dai con lai xuat hién voi tan suat thap va rai rac, cho thay ching dong vai
trd thir yéu trong quan xa co (hinh 4).

Phén tich tan suét tuong d6i (RF%) cho théy, s phan bd cuia céc loai
co dai kha dong déu, nhiéu loai khong chiém wu thé rd rét. Dicu nay dan
dén sy canh tranh manh mé giita cac loai co dai va cho th?iy mot xu hudng
phan bd khong tap trung, khong c6 mot loai nao chiém wu thé vuot troi
trong khu vyc khao sét. Chi s6 mét s0 twong ddi (RD%) va gié tri uu thé
(PV%) ciing cho thay rang, sy hién dién cua cac lodi co dai la twong déi
thap, khong ¢6 loai nao chiém wu thé rd rét trong quan x co. Su phan bd
ddng déu nay c6 thé 1am giam mirc do canh tranh giita cac loai co dai,
nhung dong thoi cling cho thay, quan xi co khong c6 su tap trung cua mot
loai ¢6 dai chiém wu thé (hinh 4).

Chi s6 da dang Margalef (DMg) khéng cho thay su khac bi€t co y
nghia thdng ké giira cac khu vuc, didu ndy chi ra rang, mitc do phong phu
vé loai co dai la twong d6i dong déu 6 tat ca cac khu vuc khao sat, voi
sb lugng loai khong c6 su chénh 1éch 10 rét gitra cac khu vuc. Nguoc lai,
chi s6 da dang Shannon-Wiener (H”) cho thy sy khac biét 3 rét giita cac
khu vyc. Céc khu vye nhu An Hitu, An Thai Trung, Hau My Trinh, Hoa
Khéanh, va Thién Trung c6 chi so H’ cao hon, cho thay nhimg khu vue nay
khong chi ¢ su phong phu loai cao hon ma con phan bd cac loai dong
déu hon so véi cac khu vue khac, phan anh sy da dang sinh hoc phong
phti va s dong déu trong cdu tric quan xa (bang 2).
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Bang 2. Cac chi s6 danh gia da dang sinh hoc ctia quan xa cé dai
trong vwén sau riéng tai huyén Cai Bé, tinh Tién Giang.

Khu vue DMg H’ (Log10) b I8

An Cu 2,71 1,79 1,13 0,39t
An Hiru 2,63 2,14 1,64% 0,27¢
An Thai Dong 2,86 1,80° 1,14 1,49
An Thai Trung 2,52 2,33 1,98 0,25¢
Hau My Pha 2,49 2,14 1,77 0,29
Hau My Trinh 2,63 2,29 1,98 0,27¢
Hau Thanh 3,02 1,85 1,18 1,03
Hoa Khanh 2,57 2,29 2,06 0,35¢
My Dire Tay 2,60 1,80 1,15 0,74¢
Thién Trung 3,00 2,45 2,39 0,35¢
Muc y nghia ns X U &

Trong cung mét ctf?t, c4c gia tri c6 mot hodc nhiéu ky tw theo sau khac nhau thi khac
biét cé y nghta thong ké thong qua phép thtr Duncan. **: Khac biét & mirc y nghia
1%; *: Khéc biét & mirc y nghia 5%; ns: Khong khac biét.

Chi s6 dong déu (I°) ciing cho thiy, su khac biét c6 ¥ nghia thong
ké gilta cac khu vuc khdo sat. Khu vyc Thi¢n Trung dac biét ndi bt véi
chi s6 I’ cao nhét, cho théy su phan b6 céc loai ¢o dai tai khu vye nay la
ddng déu hon so véi cac khu vie khac. Chi sb wu thé Simpson (X) chi ra
su khac biét ¢o y nghia thong ké trong mirc do thdng tri clia cac loai giita
cac khu vuc khao sat. Khu vuc An Thai Dong c6 chi s \ cao nhat, cho
thdy mot hodc mot s loai co dai chiém wu thé rd rét hon so voi cac khu
vuce khac. Két qua phan tich chi ra réng, cac khu vue khao sat co su khac
biét rd rét vé mirc do phong phu, dong déu va sw thdng tri cta cac loi ¢o
dai. Nhitng khu vyc nhu An Thai Trung, Hau M Trinh, Hoa Khanh va
Thién Trung thé hién sw da dang va phan bd loai dong déu cao hon, trong
khi khu vye An Thai Pong dac biét ndi bat véi su théng tri rd rét ciia mot
56 loai ¢o dai (bang 2).

Phén tich d6 che phu (hinh 5) cho thdy, khong ¢ loai nao chiém wu
thé rd rét va do phu déu giira cac khu vyuc goi y vé vide ap dung chién lugc
quan 1y dong déu cho tit ca cac loai co dai trong khu vuc khao sat, song
song d6 ciing ¢6 thé thiy hai x An Hiru va An Théi Trung c6 mat do che
pht cao hon céac khu vyc con lai.

= Hudi phung B Compe Colongvie can @ Rau muong

w
<
2

Co trai no Rau trai  San mrde

¥ Rau déu

W Rau by

u 06 Li gimg B C6 min triu 5 Cochi

— ) =
> = 5
= 2 =
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An Cr AnHiru  An Théi DéngAn Thai Trung Hiu My Phi Hdu My Trinh Hiu Thinh  Hoa Khinh My Dire Ty Thién Trung
Hinh 5. D6 che phii clia cé dai & cac khu vwe danh gia trong vwon sau riéng tai
huyén Cai Be, tinh Tién Giang.

Két qua nghién ctru cho thdy, c6 12 loai co dai hién dién trong
cac vuon sau riéng, trong d6 co 14 gung (Axonopus compressus) va co
chi (Cynodon dactylon) 1a pho bién nhat véi mat do lan lugt la 20 va
24 cay/m?. Céc loai nay ciing dugc ghi nhan pho bién trong nghién ctru
vé cdy an trai khac nhu sy pho bién ctua Cynodon dactylon trong céc
vuon xodi & An D9 [10]. Tuwong tu, sy hién di¢n cla céc loai co dai nhu
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Cirsium arvense va Taraxacum officinale trong cac vuon tdo ¢ chau Au,
phan anh sy pho bién ctia da dang céc loai ¢o dai nay trong canh tac cay
an trai toan cau [11].

Tai Viét Nam, 16p phu dét (mulch) c6 tac dong tich cuc dbi v6i nhiét
d6 dat, @6 am, sy xam nhiém co dai va nang suat dau phong & mién Bac
Viét Nam. Viée st dung 10p phu hitu co gitp giam nhiét do dat va duy tri
do am dat ot hon so voi khu vy khong sir dung 16p phi trong canh tic
dau phong. Nhu véy, viéc dp dung cac phuong phap quan Iy tich hop, bao
gbm lam co co hoc, st dung thudc trlr co pht hop va xem xét cac loai co
dai tiém nang nhu ¢0 ruzi s€ giup nang cao hiéu qua quan 1y co dai trong
céc vuon sau riéng. Diéu nay khong chi gitp cdi thién sy dong déu trong
quan 1 ¢o dai ma con bao vé strc khoe cdy trong va tang cudng tinh bén
viing cta hé thong canh tic.

4. Két luan

Huyén Céi B, tinh Tién Giang 1 ving trong siu riéng 16n v6i ky
thudt canh téc va sir dung phan bon hop Iy, mang lai hiéu qua kinh té cao.
Tuy nhién, hoat dong san xuat van ddi mét voi mot sd thach thire nhu phy
thudc vao nguon nude tu nhién, han ché kinh nghi¢ém bon phan, va quan
1y 6 dai chua bén ving. Co chi va co 14 gimg 1a hai loai phd bién, chiém
mat d6 cao (24,00+0,71 va 20,00+0,75 cay/m?), trong khi cac loai khac
xuét hién rai ric. Cac khu vie nhw An Thai bong co su théng tri cua mot
vai lodi ¢, trong khi cac vung khac nhu An Thai Trung va Hau My Trinh
ghi nhan sy phén bd co dai dong déu hon.

Dé néng cao hiéu qud, can ap dung bién phap quém 1y 6 dai ddng bo
(quan Iy ngang), st dung cay che phu phu hop dé cai thién dit va han ché
¢o dai, toi uu ky thuat bon phan va tim giai phap thay thé nguon nude
tudi, hudng dén canh tac sau riéng bén viing.
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Dic diém tai nguyén dit sin xuit néng nghiép
tai Dong Thap

Truong Xuin Cudng’, Ngé Thanh Lc’, Nguyén Thanh Long
Vién Thé nhudng Nong hoa, phuong Pong Ngac, Ha Néi, Viét Nam
Ngay nhan bai 3/6/2024; ngay chuyén phan bién 6/6/2024; ngay nhan phan bién 21/6/2024; ngay chép nhan dang 27/6/2024

Tém tit:

Nghién ciru dugc thue hién dé danh gia dac diém cac loai dit trén dia ban tinh D(“)ng Thap (trwée sap nhap). Dé
thuc hién, nghién ctru di sir dung phwong phap diéu tra, khao sat thuc dia, thu thip miu dit, phan tich miu dit,
thong ké, so sanh, danh gia, xir 1y s6 liéu. Ap dung H¢ phén loai dit Viét Nam di xac dinh dwoc trén 255.155,78 ha
dit san xuit nong nghiép tinh Dﬁng Thap ¢6 8 nhém dit chinh, 16 loai dit, 34 loai dit phu, trong d6: Nhom dit phu
sa chiém dién tich 16n nhét véi 141.624,04 ha, tiép dén lan lwot 13 nhém dat phén (74.253,02 ha), dit xam bac mau
(15.848,51 ha), dit nhan tac (15.439,24 ha), dat glay (5.065,70 ha), dat c6 ting da ong non (2.299,66 ha), dit than bun
(463,85 ha) va dit cat (161,76 ha). Mdi nhém dit, loai dit cé cac dic diém 1y, héa hoc khic nhau va c6 mdi lién quan
chiit ché v6i mau chét hinh thanh dit. Két qua nghién ctru gép phan cung cip co sé dir liéu vé dat dai, phuc vu tai
co cAu ndng nghiép tinh.

Tir khéa: dat nong nghiép, loai dit, nhém dit, tai co ciu, tinh Pong Thap.

Chi sé phin logi: 4.1, 4.7

Characteristics of agricultural land resources

in Dong Thap province
Xuan Cuong Truong”, Thanh Loc Ngo*, Thanh Long Nguyen

Soils and Fertilisers Institute, Dong Ngac Ward, Hanoi, Vietnam

Received 3 June 2024; revised 21 June 2024; accepted 27 June 2024
Abstract:

The purpose of this study was to evaluate the characteristics of soil types in Dong Thap province (prior to the
administrative merger). The study employed several methods including investigation, field surveys, sampling, sample
analysis, statistics, comparison, evaluation, and data processing. According to the Vietnam Soil Classification System,
a total of 255,155.78 hectares of agricultural land in Dong Thap province were identified to comprise 8 main soil
groups, 16 soil types, and 34 soil sub-types. Among these, the fluvisols group covers the largest area with 141,624.04
hectares, followed by thionic fluvisols group (74,253.02 hectares), acrisols group (15,848.51 hectares), anthrosols
group (15,439.24 hectares), gleysols group (5,065.70 hectares), plinthosols group (2,299.66 hectares), histosols group
(463.85 hectares) and arenosols group (161.76 hectares). The physical and chemical properties of each soil group and
soil type are closely tied to soil formation substances. The research results contribute to providing a land database to
support agricultural restructuring in Dong Thap province.

Keywords: agricultural land, Dong Thap province, restructuring, soil group, soil types.
Classification numbers: 4.1, 4.7
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1. Dt van de

Ddng Thap 1a mot tinh ¢6 vi tri & dau ngudn song Tién véi
dién tich ty nhién (DTTN) 338.227,9 ha, trong d6 dit nong
nghiép chiém 81,9% [1]. La tinh n6ng nghiép, thugc ving
néng nghiép trong diém ctia khu vuc Pdng bang song Ciru
Long, co diéu kién thuan loi dé hinh thanh cac vung chuyén
canh 16n, tao ra cic ving san xuat hang hoa tap trung chét
luong cao. Trai qua hon 40 ndm khai thac va sir dung, cho
dén nay cac két qua nghién ctru vé dit da cii, khong dap Ung
duoc yéu cau thuc té san xuét. Cac két qua nghién ciru vé
co so dit liéu dit dai trude day cua tinh déu duoc thuc hién
& cap tinh, cap ving, chu yéu phuc vu cong tac quan ly dat
dai, it c6 y nghia trong san xuat néng nghiép. Chinh vi vy,
dé phuc vu san xuét nong nghiép, dac biét trong tai co' cau
nganh ndéng nghiép tinh Dong Thép, viéc xay dung duoc bd
co s¢ dit lidu dét dai ddy du va chi tiét 1a vo cing can thiét.
Két qua nghién ctru gop phan cung cap co sO dir liu vé dat
dai, phuc vu tai co ciu nong nghiép tinh Dong Thép.

2. Noi dung va phuong phap nghién ciiu
2.1. Ngi dung

Nghién ctru duoc thyc hién trén dién tich 255.155,78 ha
dat san xuat nong nghiép (dét trong lua, dat trong cay hang
nam khac va dat trong cdy lau nim) tinh Dong Thap. Thu
thap dwoc 150 phiu dién chinh ¢ 14y mau phan tich, 16.700
phau dién phu (phau dién chinh khong 14y mau phén tich va
phau dién thim do) va 10.000 mau nong héa (mau dét tang
mat).

2.2. Phwong phap phdn tich

Diéu tra, chinh 1y Ban d6 tho nhudng tinh Dong Thap ty
16 1/50.000 theo TCVN 9487:2012 vé& quy trinh diéu tra, lap
ban dd dat ty 18 trung binh va 1on.

Phan loai dat: Ap dung H¢ phéan loai dét Viét Nam dua
trén su két hop giita dic diém phat sinh va cac sb liéu phan
tich dinh luong dya trén két qua nghién ciru cua dé tai Xay
dung hé phan loai d4t Viét Nam ap dung cho viéc 1ap ban dd
dat ty 1é trung binh va 16n do Vién Tho nhudng Nong hoa
thuc hién nam 2005.

Mau dét dugc phan tich dt theo TCVN, gdm cic chi tidu:

+ 600 mau dat thd nhudng (150 phau dién chinh c6
ldy mau phan tich x 4 tang dat): dung trong, ty trong, do
am, pH, ., thanh ph?m cép hat (4 cip), Na*, K*, Ca*, Mg™,
Carbon hiru co tong s6 (OC%), N, P,O, va K,0 tong so,
PO, va K,O dé tiéu; CEC dat do chua trao 601 (AP, H*
trao d01) lu’u huynh hoa tan, téng s6 mubi tan.

+10.000 mau nong hoa: thanh phén’ cép hat, pH, OC va
N tong s0, P,O, va K,O dé tiéu, CEC dat.

Trén co s s6 lidu phan tich mau dat, tién hanh thong ke,
tong horp phan tich, so sanh dé danh gi4 tinh chat cac loai dat
bang phan mém Microsoft Excel.
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3. Két qua va ban luan

Cin cr vao cac biéu hién vé hinh thai phau dién va cac
s0 liéu phan tich tinh chat 1y, héa hoc, da xay dung dugc
bang phan loai dit va chi dan ban d6 dét tinh Ddng Thap
ty 18 1/50.000 v6i 8 nhom dat chinh, 16 loai dat, 34 loai dat
phu (bang 1).

Bang 1. Cac loai dat chinh cta tinh Ddng Thap.

Tén dét Di¢n tich
Ky
hié . Tylé
iU igt Nam FAQ-UNESCO-WRB  Ha b
()
PC I Nhom dit cit Arenosols 161,76 0,06
BCvs 1.1, Dit cat ven song Haplic Arenosols 161,76 0,06

PH 1L Nhém dét phén

PHtt  2.2. Dét phén tiém tang

PHhd  2.3. Dét phén hoat dong

PS  IIL Nhom dét phil sa

PSgl  3.4.Dit phi sa glay

PSbd  3.5. Dit phil sa co tang bién ddi
PSch  3.6. Dt phil sa chua

PSic 3.7 Dét phi sa trung tinh it chua

Thionic Fluvisols 74.253,02 29,10
49.544.47 19,42
24.708,55 9,68
141.624,04 55,50
23.725,98 9,30
20.176,15 791
76.859,54 30,12

20.862,37 8,18

Protothionic Fluvisols

Orthithionic Fluvisols

Fluvisols

Gleyic Fluvisols

Cambic Fluvisols

Dystric Fluvisols

Eutric Fluvisols

GL IV. Nhom dét glay Gleysols 5.065,70 1,99
GLph  4.8.Dit glay phén Protothionic Gleysols  3.170,71 1,24
GLnb  4.9. Dit glay ¢6 d no bazo thip Vetic Gleysols 1.894,99 0,74
TB  V.Nhém dét than bin Histosols 463,85 0,18
TBph  5.10. it than bin phén Thinoic Histosol 463,85 0,18
PO VI Nhom dét co thng d4 ong non Plinthosols 2.299,66 0,90
pop O11Datcotingdiongnon,cdting i bl 44923 0,18
bac trang
popp O1%-DatcStingdiongnon, cddono yocopr o 185043 073

bazo thap

bX VIL Nhom dét xdm bac mau Acrisols 15.848,51 6,21

DXbm  7.13. Dét xam bac mau Haplic Acrisols 8.455,51 331

PXdo  7.14. Dét xam c6 tang d4 ong non Plinthic Acrisols 6.741,07 2,64

DXnb  7.15. Dt xam c0 do no bazo rit thp  Vetic Acrisols 651,93 0,26

NH  VIIL Nhém dit nhan tic Anthrosols 15.439,24 6,05

NHct  8.16. Détbj anh hudng do canh tic Aric Anthrosols 15.439,24 6,05
Dién tich dét diu tra 25515578 100,00
Dién tich dat tu nhién 338.227,90

3.1. Nhém dit cat

Nhom dit cat chia thanh 1 loai dit va 1 loai dit phu c6
dién tich 161,76 ha, chiém 0,05% DTTN. Phan b4 & huyén
Hong Ngu va TP Sa Péc (trude sap nhdp), trén dia hinh
cao va kha bang phing doc theo song Tién. Dét hoi chit,
dung trong & mirc trung binh. Dat c6 thanh phan co gidi nhe,
chu yéu 1a cat min. Dat chua nhe, pH, 5,1-5,4. Ham lugng
carbon hitu co, dam tong s6 tang mat & mirc trung binh (1,1-
1,8% OC, 0,10-0,17% N) va giam déan theo chiéu sau phiu
dién. Lan, kali tong s6 va kali dé tiéu déu & mirc nghéo, riéng
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lan dé tiéu & muc trung binh. Dung tich hap thu ¢ muc thap
(8,1-8,9 meq/100 g dat) [2]. Nhin chung, d0 phi nhiéu dat tang
mdt & muc trung binh va hién dang trong chu yéu rau mau va
cay an qua.

3.2. Nhém dit phén

Nhém dit phén dugc chia thanh 2 loai dat va 5 loai dat phu
¢6 dién tich 74.253,02 ha, chiém 21,95% DTTN, phan bd tir
dia hinh thap, triing dén van. Pay 14 loai dat dugc hinh thanh
phat trién trén cac trAm tich dam lay - bién va song - bién, c6
dac diém bdi tu cham, vat liéu trdm tich chira nhiéu hiru co va
chit sinh phén [1]. Hién nay, loai dét nay chu yéu dang duoc
canh tac la 2-3 vy/nam va cac loai cdy hang nim.

3.2.1. Pdt phén tiém tang

C6 dién tich 49.544,47 ha, chiém 14,67% DTTN, phan b6
& tt ca cac huyén/thanh phd trude sap nhap. Pét giau hitu co
va rat chua, PHy(, 3,67-4,46, dic biét & tang sinh phén. Dit
¢6 thanh phan co gidi tir trung binh dén niang. Ham lugng
carbon hitu co va dam tong s0 tang mat cao (2,57-4,04% OC,
0,19-0,27% N). Lan tong s6 va lan, kali dé tiéu tir nghéo dén
trung binh (0,06-0,10% PO, 4,16-9,27 mg P,0,/100 g dat,
8,80-15,53 mg K,0/100 g dat) Kali tong s6 trung b1nh (1,26-
1,83% K,0). Dung tich hip thu tir trung binh dén cao (17 01-
20,52 meq/100 g dat) [2]. Nhin chung, d6 ph1 nhiéu tang mit
tir trung binh dén cao, nhung bi han ché vé d6 chua, glay va
phén.

3.2.2. Pdt phén hoat dong

C6 dién tich 24.708,55 ha, chiém 7,31% DTTN, phan b6
trén toan tinh, ngoai trir huyén Hong Ngu va TP Hong Ngu.
Pit giau hitu co, ¢6 thanh phan co gioi nang, pH,, 3,6-4.9 tur
chua vira dén rat chua va ting dan theo chiéu sau phiu dién.
Ham lugng carbon hitu co va dam tong s0 cao (2,37-3,79% OC,
0,15-0,36% N). Lan, kali tong s6 va dé tiéu bién dong manh tir
ngheo dén giau (0,02-0,11% P ,0,va 2,12-15,72 mg P,0/100 g
dat, 0,81-2,08% K0, 6,80-15, 24 mg K,0/100 g dat). Dung tich
hép thu tir trung binh dén cao (17,3-23,7 meq/100 g dat) [2].
Nhin chung, do phi nhiéu ting mat tir trung binh dén cao,
nhung bi han ché vé do chua va glay, phén theo chidu siu
phau dién.

3.3. Nhém dit phit sa

Nhom dat phu sa duge chia thanh 4 loai dat va 13 loai dat
phu va 1a nhom dét co dién tich 16n nhat véi 141.624,04 ha,
chiém 41,87% DTTN, phan b chii yéu & cac cu lao va doc
ven song Tién, song Hau trén nhiéu dang dja hinh tir van thap
dén cao, dugc hinh thanh tir cac tram tich tré Aluvi, ¢6 nguon
gbc song - dam lay khong chira vat liéu sinh phén [3]. Nhin
chung, cac loai dét trong nhom dat phu sa da dwoc canh téc tir
lau, chu yéu la trong lta 2-3 vy, lda - mauw/nam, cac loai cay
rau mau hang nim va cy an qua.
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3.3.1 Pdt phii sa gldy

C6 dién tich 23.725,98 ha, chiém 7,01% DTTN. Phan b6
& 8/12 huyén/thanh phd trudc sap nhap. Pat ¢ thanh phan co
gi6i ning va tang dan theo chiéu sau phau dién, dic biét & ting
glay. Tang mat dat yéu cdu véi ting canh téc, dat co do chua
tir chua vira dén rat chua, pH,, 3.8-4.8, dac biét ¢ tang glay.
Ham lugng carbon hiru co tong so cao (2,02-3,64% OC). Dam,
kali tong s0 tur trung binh dén cao (0,12-0,26% N, 1,14-2,64%
K. 0). Lan tong sb va lan, kali dé tiéu bién dong manh tir ngheo
dén giau (0,04-0,14% P,O, va 1,19-15,21 mg P,0,/100 g dat,
5,5-26,27 mg K, 0/100 g dat) Dung tich hap thu trung binh
(16,1-19,5 meq/ 100 g dat) [2]. Nhin chung, d6 phi nhiéu dat
tang mat tir trung binh dén cao, nhung bi han ché vé do chua va
glay theo chiéu sau phau dién.

3.3.2. Pdt phil sa ¢6 tang bién doi

C6 dién tich 20.176,15 ha, chiém 5,97% DTTN. Phan bd
héu hét cac huyén/thanh phd, trir huyén Tan Hong, trén dia hinh
van, van cao. Dét c6 thanh phin co gidi ning va ting dan &
cac tang dudi. Tang dat mat dat yéu cau véi tang canh tic, do
chua tir rat chua dén gan trung tinh, pH,, 3,6-5,8 va giam dan
& chc ting dudi. Ham luong carbon hitu co, dam tong sb cao
(2,27-4,40% OC, 0,20-0,40% N). Lan, kali tong s6 ¢ mirc trung
binh dén giau (0,07-0,19% PO, 1,28-2,15% K,0). Lan dé tiu
ngheo (1,9-6,52 mg P,0./ 100 g dat). Kali dé tiéu bién dong
manh, tir nghéo dén glau (8 33-22,23 mg K,0/100 g dt). Dung
tich hdp thu trung binh (14,40-19,40 meq/ 100 g dat) [2]. Nhin
chung, d¢ phi nhiéu dit ting mdt & mic trung binh dén cao.

3.3.3. Pdt phii sa chua

La loai dat co dién tich 16n nhét véi 76.859,54 ha, chiém
22,72% DTTN. Phan bd & tat ca 12 huyén/thanh phd. Dét co
thanh phan co gidi tir trung binh dén ning. Tang dit mat hoi
chat, c6 do chua tir rét chua dén chua vira, pH, , 4,22-4,97 va
& cac ting dudi chu yéu ¢ muc rat chua. Ham luong carbon
hitu co, dam tong s cao (2,50-4,22% OC, 0,19-0,31% N). Lan
tong s6 va 1an dé tiéu nghéo dén trung binh (0,07-0,13% P,0, va
4,35-14,34 mg P,0./100 g dat). Kali tong s0 trung binh (1 26-
2,00% K,0) va kah de tiéu tir ngheo dén trung binh (9,48-18,14
mg K, O/ 100 g dat). Dung tich hip thu tir trung binh dén cao
(16, 68 20,53 meq/100 g dat) [2]. Nhin chung, loai dit nay co do
phi nhiéu tang mat & mic trung binh dén cao.

3.3.4. Bt phi sa trung tinh it chua

Cé dién tich 20.862,37 ha, chiém 6,17% DTTN. Phan b6
& hau hét cac huyén/thanh phd, trén dang dia hinh tir van dén
cao doc theo song Tién va song Hau. Dt co thanh phén co gioi
tir trung binh dén ning, kha dong nhit. Dat c6 do chua tir chua
nhe dén trung tinh, pH,, 5,3-6,7, cac tAng dudi chu yéu & mirc
trung tinh. Ham lugng carbon hitu co, dam tong so trung binh
dén cao (1,75-3,22% OC, 0,12-0,22% N). Lan tong sb va lan
dé tiéu bién dong manh, tir ngheo dén giau (0,02-0,15% P,0,
va 2,53-13,22 mg P,0,/100 g dat) Kali tong s6 trung binh den
giau (1,13-2,13% K O) va kali dé tiéu tir nghéo dén trung binh
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(8,57-19,52 mg K, 0/100 g dat) Dung tich hap thu tir trung
binh (16,02-18,67 meq/ 100 g dat) [2]. Day 1a loai dat tot nhat,
ham luong dinh dudng kha cao, do phi nhiéu dat ting mit &
mtc trung binh dén cao, phi hop véi nhiéu loai cdy trong.

3.4. Nhom dit gliy

Nhom dt glay dwoc chia thanh 2 loai dt va 3 loai dét phu,
c6 dién tich 5.065,70 ha, chiém 1,50% DTTN. Day la loai dét
hinh thanh trén tram tich phu sa, it dugc boi dip phu sa trong
thoi gian dai trén dia hinh thap, triing [4]. Huéng sir dung thich
hop dbi vai loai dat nay Ia trong 2-3 vu laa/nim hodc 2 vy laa
+1 vu mau/nam.

3.4.1. Pdt gldy phén

C6 dién tich 3.170,71 ha, chiém 0,94% DTTN. Phan b6 &
huyén Lap V0, Lai Vung va Cao Lanh, chii yéu & céc ving thap,
triing. Dt c6 thanh phan co gioi nang. Tang mit c6 do chua
tir rit chua dén chua vira, pHm 3,9-4,7 va tang dan theo chiéu
sau phau dién, dic biét ¢ tang co vat li¢u sinh phen. Ham lugng
carbon hitu co, dam tong s0 trung binh dén cao (1,8-4,0% OC,
0,13-0,25% N). Lén tong s va lan dé tiéu ngheo (0,02-0,06%
P O va 2,21-3,09 mg P,O/100 g dat) Kali tong ) trung binh
den giau (1,82-2,49% K O) va kali dé tiéu tir nghéo dén trung
binh (7,57-12,14 mg K, O/ 100 g dt). Dung tich hép thu trung
binh (15,80-18,63 meq/ 100 g dat) [2]. Nhin chung, d6 phi nhiéu
ting mit tir trung binh dén cao, nhung bi han ché vé d¢ chua va
gly, phén theo chiéu sau phau dién.

3.4.2. Ddt gldy ¢6 do no bazo thip

C6 dién tich 1.894,99 ha, chiém 0,56% DTTN. Phan b6 &
huyén Lép Vo, Lai Vung, Cao Lanh, TP Cao Lanh. Dit ¢ thanh
phén co gidi thit nang. TAng mit, c6 do chua tir rat chua dén
chua nhe, pH, ., 4,2-5,2, cang ¢ cic téng duéi dat cang chua.
Ham lugng carbon hitu co, dam tong s0 cao (4,02-4,62% OC,
0,26-0,34% N). Lén tong s va lan dé tiéu ngheo (0,06-0,07%
P.O,va4,21-4,52mgP,0 J/100 g dat). Kali tong so tir trung binh
dén giau (1,49-2,14% K O) va kali dé tiéu trung binh (16,32-
17,45 mg K,0/100 g dat). Dung tich hp thu trung binh (15 80-
17,54 meq/100 g dat) [2]. Nhin chung, do ph1 nhiéu dét tang
mat tir trung binh dén cao, nhung bi han ché vé do chua va glay.

3.5. Nhém dit than bin

Nhém dét than bun dugc chia thanh 1 loai dét va 1 loai dét
phuy, dién tich 463,85 ha, chiém 0,14% DTTN. Pay la nhom dét
c6 dién tich rét it, phén b6 duy nhat ¢ “huyén Tam Nong, nam
gitra ving dét phén tiém tang, phan bé trén dia hinh van. Dét

co thanh phan co gidi chu yéu 1a sét va limon. DJ chua trong
dat 0 muc rét chua, pHKCl<4 5. Ham lugng carbon hitu co, dam
tong sO ting mat giau (3,48-4,83% OC va 0,22-0,31% N) va
tang dan theo chiéu sau phu dién. Ham lugng lan tong sb va
lan dé tiéu & muc nghéo (0,04-0, 07% PO, va 3,56-6,52 mg
P,0,/100 g dat). Ham luong kali tong sb va kah dé tiéu ¢ mirc
ngheo (0,39-0,87% K,0 va 5,42-6,84 mg K,0/100 g dat).
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Dung tich hip thu trong dat & mic trung binh dén giau (18,65-
21,75 meq/100 g dét) [ ]. Nhin chung, dit than bun c6 lugng
hitu co trong dét cao, rat chua phén... Mot phan dién tich loai
@At nay con bo hoang hodc tréng tram, mot phan dang canh tic
lua 1 vu.

3.6. Nhém dit c6 tfing da ong non

Nhom dat ¢6 tang d4 ong non dugc chia thanh 2 loai dat va
4 loai dat phy, dién tich 2.299,66 ha, chiém 0,68% DTTN. Day
14 loai d4t dwgc hinh thanh trén mau chat ph sa ¢, ¢6 dia hinh
cao hodc van cao. Nhin chung, ham luong dinh dudng trong
cac loai dat nay nghéo [5], nhét 1a lan va kali, do d6 can bon
phan dé tang do phi khi canh tac. Hudng sir dung thich hop doi
voi loai dat nay 1a trong céc loai cdy cong nghiép ngan ngay
hoac cay hoa mau nhu: lac, khoai lang, ngo, sn, d4u nanh...

3.6.1. Pdt cé tang dd ong non, cé tang bac tring

C6 dién tich 499,23 ha, chiém 0,13% DTTN, phan bb &
huyén Tan Hong. Dét c6 thanh phan co gidi tir trung binh dén
nang, ty 1& sét tang theo chiéu sau phau dién. Pbi v6i ting mit,
dat rat chua, pH,, <4,5. Ham luong carbon hitu co, dam tong
56 trung binh dén giau (1,65-3,24% OC, 0,12-0,20% N). Lan
tong sO va dé tidu ngheo [5] (0 05-0,07% P,0,va 3,54-5,21 mg

0,100 g dat). Kali tong sb va dé tiéu trung b1nh (1,27-1,95%
K O va 5,92-8,44 mg K ,0/100 g dit), ¢ cac tang dudi ham
hrong cac chit dinh duong phén 16n & muc nghéo. Dung tich
hap thu tir trung binh dén kha (17,84-20,95 meq/100 g dét) [2].
D¢ phi nhiéu dat ting mat & mirc trung binh dén thap.

3.6.2. Pt cé tang dd ong non, ¢é dj no bazo thap

C6 dién tich 1.850,43 ha, chiém 0,55% DTTN. Phan b
chu yéu trén dang dia van cao va cao ciia huyén Tan Hong,
Thanh Binh, Lp Vo, Lai Vung. Dt ¢6 thanh phan co gidi thit
nang, ty I¢ sét tang theo chiéu sau phau dién. Téng mat rat chua,
pHKCI<4 5. Ham luong carbon hitu co, dam tong sb tir trung
binh dén giau (1,83-2,86% OC, 0,14-0,22% N). Lan tong s6
ngheo (0,05-0,09% P.O,) va lan dé ticu ngheo dén trung binh
(6,24-11,62 mg P,O /100 g dat). Kali tong sb trung binh (1,13-
1,65% K,0) va kah dé tiéu ngheo (6,72-9,54 mg K,0/100 g
dat). Dung tich hip thu L trung binh (16,21-18,75 meq/ 100 g dat)
[2]. P9 phi nhiéu dat ting mat & mirc trung binh dén thap.

3.7. Nhém dit xdm bac mau

Nhom dét nay duge chia thanh 3 loai dat va 6 loai dat phu
c6 dién tich 15.848,51 ha, chiém 4,69% DTTN. Day la loai dat
dugc hinh thanh trén mau chit phu sa cd, co dia hinh cao hoac
van cao, 12 nhom dét hinh thanh dic trung trong diéu kién nhiét
d6i am, nén dat c6 thanh phan co giéi kha da dang, nghéo dinh
dudng, giit nuéc kém [5] nén da dan dén sy giam sut nhanh
choéng do phi cua dat. Hudng sir dung thich hop dbi véi loai dat
nay 14 trong cac loai cdy cong nghiép ngan ngay hoic ciy hoa
mau nhu: lac, khoai lang, ngo, san, dau nanh...
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3.7.1. Dat xam bac mau

C6 dién tich 8.455,51 ha, chiém 2,50% DTTN, phéan b6 &
huyén Tan Hong Dit co thanh phan co gidi thit nhe. Tang dat
mat chua den chua nhe, pH, , 4,7-5,2. Ham lugng carbon hiru
co, dam tong sO trung b1nh (1 35-1,71% OC, 0,10-0,12% N).
Lan tong s nghéo (0,05-0,08% P,0;)va lan dé tiéu nghéo dén
trung binh (3,20-12,17 mg P,0/ 100 g dat). Kali tong s6 nghéo
dén trung binh (0,62-1,39% K O) va kali dé tiéu tur trung binh
dén giau (11,57-29,22 mg K, O/ 100 g dat), ¢ cac tang dudi ham
luong céc chit dinh dudng phan 16n & mic nghéo. Dung tich
hap thu trung binh (11,6-14,8 meq/100 g dat) [2]. D6 phi nhiéu
dt tang mit trung binh dén thap.

3.7.2. Dt xdm cé tang dad ong non

C6 dién tich 6.741,07 ha, chiém 1,99% DTTN. Phan b6 &
cac huyén Cao Lanh, Thap Muoi, Thanh Binh, Tam Nong va
Tan Hong. Dt ¢6 thanh phan co gidi thit nhe. Dat ting mat
tir chua dén chua nhe, pH,, 4,6-5.3, ¢ cac tang dudi dat chua
hon. Ham luong carbon hitu co tong s trung binh dén giau
(1,73-2,10% OC). bam tong sb & muc giau (0,16-0,18% N).
Lan tong s nghéo (0,04-0,05% P,0;)va lan dé tiéu trung binh
(10,82-13,57 mg P,0,/100 g dat) Kall tong s0 nghéo (0,54-
0,89% K,0) va kali de tiéu tur trung binh dén giau (13,62-21,24
mg K, O/ 100 g dat), & cac ting dudi ham lugng cac chét dinh
duorng phéan 16n ¢ mic nghéo. Dung tich hap thu trong dat &
muc trung binh (12,53-15,68 meq/100 g dat) [2]. D6 phi nhidu
dt ting mat trung binh.

3.7.3. Dt xam cé dé no bazo rit thap

C6 dién tich 651,93 ha, chiém 0,19% DTTN, phan bb &
huyén Téan Hong. Dit co thanh phén co gidi thit nhe. Tﬁng mat,
dit chua dén chua nhe, pH, , 4,8-5,3. Ham lugng carbon hiru
co, dam tong s0 trung binh (1,48-1,80% OC, 0,10-0,12% N).
Lan tong sd ngheo (0,04-0,06% P ,O0y)va lan dé tiéu trung binh
(10,11-12,87 mg P,0/100 g dat) Kah tong s6 nghéo (0,72-
0,95% K,0) nhung kah dé tiéu giau (23,45- 28,70 mg K,0/100
g dat), ham lugng dinh dudng trong cac tang dudi phan 16n
& muc nghéo. Dung tich hdp thu trung binh (12,92-16,89
meq/100 g dét) [2]. Nhin chung, d6 phi nhiéu dit ting mit &
muc trung binh.

3.8. Nhém dit nhén tic

Nhoém dét nhén tic duoc chia thanh 1 loai dat va 1 loai dét
phuy, dién tich 15.439,24 ha, chiém 4,56% DTTN, phan b ¢ tit
ca cac huyén/thanh phd. Pat 1én lip 1a dét bj bién ddi sdu sic
hodc bi chén vui do cdc hoat dong cua con nguoi, nhu do su di
chuyén, dao de‘ip, x40 trdn manh mé & 16p dat mat [5,6]. Dit co
thanh phan co gi6i thit nang. DAt ting mat tir rat chua dén chua
nhe, pH, ., 3,9-5,3. Ham lugng carbon hitu co, dam tong so tur
thap dén trung binh (0,84-1,78% OC, 0,07-0,12% N). Lan tong
s0 ngheo (0,06-0,09% P,0,) va lan dé tidu ttr ngheo dén trung
binh (2 22-13,76 mg P, O S/ 100 g dat). Kali tong s tir trung binh
dén giau (1,51-2,15% IgO) va kali dé tiéu tir ngheo dén trung
binh (7,74-13,16 mg K,0/100 g dat). Dung tich hép thu trung

KHOA
&CONGHI\?GCI:-IE

67(11) 11.2025

s Khoa hoc Néng nghiép | Trong trot; Cac linh vuc khac cta khoa hoc néng nghiép

binh (14,62-18,02 meq/100 g dat) [2]. Nhin chung, hau hét cc
chi tidu 1y hoa hoc cua dat nhan tac bién dong bat quy luat, do
duoc 1én lip tir céc loai dat khac nhau, nhu dat phén, dit glay...
Hién nay, dt nhan tac duoc canh tac chi yéu 1a cac loai cdy an
qua nhu xoai, mit, siu riéng, nhan...

4. Két luan

Tai nguyén dat san xuat nong nghiép tinh Dong Thap
dugc chia thanh 8 nhom dat chinh, 16 loai dat, 34 loai dat
phu. Trong 8 nhom dét chinh thi nhom dét phu sa chiém dién
tich 16n nhat véi 141.624,04 ha, tiép dén lan luot 13 nhom
d4t phén 74.253,02 ha, nhém dit xam bac mau 15.848,51
ha, nhém dat nhan tac 15.439,24 ha, nhoém dit glay 5.065,70
ha, nhom dat ¢ ting d4 ong non 2.299,66 ha, nhém dat than
bun 463,85 ha va nhom dat cat 161,76 ha.

V& tinh chét, dat hoi chat, hiu hét dién tich c6 thanh
phan co gidi ning, ty 1& sét cao va c6 chiéu hudng tich tu
sét theo chiéu sdu phdu dién. P9 chua trong dat & muc rat
chua dén chua nhe, cht yéu & mtc rit chua. Dung tich hip
thu trong dat hau hét & mic trung binh. Ham luong carbon
hitu co, dam tong sé & muc trung binh d&én cao, chu yéu &
mirc cao. Ham luong 1an va kali tong sb va dé tiéu bién dong
manh, chu yéu o0 muc nghéo dén trung binh. Nhin chung,
phan 16n dién tich c6 d6 phi nhiéu dat ting mat & mirc trung
b1nh dén cao, nhung ty 1& cac chat dinh dudng trong dat bi
mat can dbi.

Nghién ciru nay la mot phan két qua thudc dé tai doc
lap cap quoc gia “Xay dung co so dit liéu dat dai phuc vu
tai co cau san xudt néng nghiép tinh Pong Thap” do Vién
Thd nhudng Néng héa chi tri, ThS. Truong Xuan Cudng
chii nhiém. Tap thé tac gia xin tran trong cam on By Khoa
hoc va Cong nghé, Uy ban nhan dan, S& Khoa hoc va Cong
nghé tinh Pong Thap, Vién Tho nhudng Nong hoa da hd trg
thuc hién nghién curu nay.
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QUY DINH VE BAI BAO DANG TAI TREN TAP CHI

Yéu cau chung

Bai béo glii dang trén Tap chi phai la bai bao nguyén thuy (chua dugc cong bd trude do). Tac gid khong dugc gli dang bai béo trén cac
tap chi khac cho dén khi c6 quyét dinh xét duyet clia Ban Bién tap.

Bai béo dai khong qua 10 trang (bao gbm ca bang biéu, ghi chu, tai liéu tham khao va phu lyc); font chii: Times New Roman; ¢ chif 13;
kh gidy A4, 1& trén 2 cm, I& dudi 2 cm, 16 trai 3 cm, 1& phai 2 cm.

Bai bao gli qua Hé théng gli bai tryc tuyén tai dia chi https:/b.vjst.vn/index.php/ban_b/about/submissions hodc c6 thé gl truc
tiép dén Tap chi (Phong 507, s6 113 Tran Duy Hung, phudng Trung Hoa, quan CAu Gidy, Ha Noi, Viét Nam) hodc qua hom thu dién td:
khoahocvacongnghevietnam @most.gov.vn.

CA4u tric cla cac loai bai bao khac nhau cé thé thay di tly theo loai hinh nghién ctiu va néi dung clia bai bao. Sau day la chi tiét cac
thanh phan chinh clia bai bao.

Ténbai bao

- Tén bai bao dugc V|et bang tleng Viét va ti€ng Anh, trén trang du cla bai béo, in dam, khdng gach chan hay viét nghiéng.

- Tén bai béo phai ngan gon, rd rang va phu hop véi ndi dung bai bao.

- Phia dudi tén bai b4o 1 tén tac gia khong viét chiic danh va hoc ham, hoc vi. N&u ¢é nhiéu tac gia 1am viéc & cac co quan khac nhau thi
tén tac gid dugc danh s6 ("2-) & phia trén. D&u hoa thi (') chi tac gia lién hé, dugc viét § cudi trang dau tién clia bai bao.

Khi liét ké co quan cong tac cla tac gia, can néu rd tén co quan va dia chi co quan (sd nha, tén dudng, phudng, quan, thanh phé, quéc
gia) béng tiéng Viét va ti€ng Anh.

Tom tit
Tom tt bang tiéng Viét va tiéng Anh (khoang 160-250 tif). Néu dugc myc dich, phuong phap nghién ctiu chinh, két qua nghién ciiu va két
lu&n chi y&u. Tu khoa béng ca tiéng Viét va ti€ng Anh theo thi ty alphabet (it nhat 3 tii khoa). Chi sd phan loai (theo hudng dan).

1.Datvén dé/Dan nhap/Md dau

_ Dinh nghia van dé; tom qug van dé nghién cuiu da dugc cong bé trong va ngoai nudc, néu muc tiéu nghién ctu va giai thich sy lya chon
dé tai va myc tiéu nghién ctu dé thdy dugc tinh thdi sy, tinh khoa hoc va su can thiét clia van dé nghién cuu.

2. Dol tuong/VAt ligu va phuong phap nghién ciiu

Dai tugng nghién cuiu can trinh bay tiéu chuén lya chon, déc diém déi tugng nghién ciu.
Phuang phap nghlen cliu can néu rd cach tiép can nghién ctu, loai hinh nghlen ctu, phudng phap do Iudng, cong thic tinh ¢§ mau, phuong
phap x{ Iy 6 liéu, m ta ki cac ky thuat tién hanh trong nghién ctiu; cac quan diém, lap luan, y kién tranh luan, cac dn chiing...

3.Kétqud

Trinh bay day dd, khach quan céc két qua thu dugc sau nghién ctu, cac két qua nay phai phuc vu cho myc tiéu nghién ctu. Cac s6 liéu
phai chinh xac va khép véi nhau.

Phén két qua nghién cdu chi trinh bay céc két qua nghién cliu clia dé tai, khdng giai thich, so sanh va ban luan.
4.Banludn (phan nay cé thé gop vai phan két qua)

Chd yéu ban luan cac van dé lién quan dén muyc tiéu dé tai.

Nhan xét, danh gid mot cach khach quan céc két qua nghlen clu, c6 so sanh véi cac téc gia khac dé khéng dinh hoac phii dinh nhiing hiéu

biét da c6, qua dé néu dugc nhitng diém méi va déng gép clia dé tai. }

Du bao hudng nghién ciu ti€p va kha nang Ging dung céc két qua nghién clu vao thuc tién.
5. Kétluén

Néu két qua nghién ctu chli y&u clia dé tai ¢ tinh khai quat lién quan dén muyc tiéu nghién ctu, dé xuét cac vén dé tiép tuc nghién cuiu.
LG1 CAM ON (néu co)

Téc gia c&m on cac t6 chuic/ca nhan da tai trg kinh phi hodc hé trg cho nghién ciu.
Phu lue (néu co)

Ding tai bang s6 liéu, thong tin dé hé trg thém cho néi dung bai béo.
Chii thich va tai ligu tham khdo

Chi thich dugc dénh s theo thd tif xuat hién (22~ ) va dudc trinh bay ngay & cudi trang viét (footnote).

Cc tai liu tham khao dugc danh s6 theo thii ty xuat hién dé_chi dan chuing dugc trich dan & dau trong bai béo. S6 th( ty dugc danh trong
ngogc vuong, vi dy: [3] véi mot hogc [2, 5, 7-9] véi nhiéu s chi dan.

Luu y:

- Dai véi trich dn trong bai bao: tai lieu tham khao c6 nhiéu hon mét tac gid chi dé tén téc gia dau tién va cong sy, viét tat 1a cs, vi du: T.V.
Nguyen va cs (nam xuat ban) [th(f ty trong danh myc tai liéu tham khéo].

- D4i véi danh myc tai liéu tham khao cudi bai: tai liéu tham khéo bang tiéng Anh, céc tai liéu khong phai ti€ng Anh can dugc dich sang tiéng
Anh va chd thich & cudi cau, vi du: (in Vietnamese), (in French)...

- Tai lidu tham khao 1a cac dudng link can b8 sung ngay truy cap.

Tac gia (Nam xudt ban), “Tén tai liéu dugc trich dan”, Tén nguén, tap(so) trang/so trang/trang dau-trang cudi (néu c6), s8 DOI (néu co),
URL (néu c6), ngay truy cap (ghi rd ngdn ngi nao néu khong phéi tai liéu bang tiéng Anh).

Téc gid: 1a tac gid/céc tac gia cla tai liéu dugc tham khao, trich dén: ligt ké day dl tén tac gid (chi viét tit dua Ién trudc) véi nhiing tai liéu
tham khéo c6 <3 tac gia; liét ké 3 tac gia dau tién va theo sau la “et al.” khi c6 tli 4 tac gia trg I&n.

N&m xuét ban: ndm xuét ban cla tai liéu dugc tham kho, trich dan.

Tén tai liéu dugc trich dén: 1a tén bai bao, chudng/phan sach.. (chi viét hoa chii cai dau, trii tén riéng va sau d&u hai cham), viét trong
ngoac kép. .

Tén ngué‘n c6 thé Ia tén tap chi, tén sach, hay tén tai liéu gdc cla tai liéu dugc trich dn (phan nay dugc in nghiéng), viét hoa chii cai dau
tién clia mai tu chinh.

Tap(s6): danh cho nguon trich la tap chi, sach hogc cac xuat ban pham khac (phan nay in dam).

Trang/so trang/trang dau-trang cudi phan anh nai cu trd cla tai liéu dugc trich dén trong tai liéu nguon.

NEu c6 22 tai liéu tham khao do clng tac gia dau tién va cling nam cong ba, thi cac tai liéu tham khao nay can dugc danh dau a, b.. sau
nam xudt ban (vi dy: 1986a, 1986b...). ) )

Néu c6 mot s6 tai liéu tham khéo c6 cung 1 bai bao dugc trich dan cé s6 trang khac nhau thi can trich dan thém sé trang, vi du: A. Amber
(1982, p.39).

Chi tiét vui long xem thém tai: https:/b.vjst.vn/index.php/ban_b/quy-dinh-bai-viet.
Céc yéu cdu khac

- Bai viét khong dat yéu céu, Toa soan khong tra lai ban tho.

- Bai viét chi dugc dang khi phan bién nhan xét vé chat lugng bai bao dong y cho dang.

- Ban quyén: tac gia dong ¥ trao ban quyén bai viét (bao gom ca phéan tém tat) cho Ban Bién tap Tap chi.
Quy dinh nay ap dung tif ndm 2022 trd di.
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PHAN LOAI LINH VUC KHOA HOC

Toan hoc va théng ké

Khoa hoc may tinh va thong tin
vatly

Hoéa hoc

Khoa hoc trai dat va méi trudng
Khoa hoc su séng

Khoa hoc nano

Khoa hoc tinh toan

Cac Iinh vic khac cua khoa hoc tu

Khoa hoc ky thuat va cong nghé

Ky thuat dan dung: ky thuat kién
ky thuadt x@y dung; ky thuét

két cdu va do thi; ky thuat giao

théng van tai; ky thuat thuy Igi; ky

thuat dia chat cong trinh

Ky thuat dién, ky thuat dién tl, ky

thuat thong tin

Ky thuat cg khi, ché tao may

Ky thuat héa hoc

Ky thuat vat liéu va luyén kim

Ky thuat y hoc

Ky thuat méi truéng

Céng nghé sinh hoc cong nghiép

Céng nghé nano

. Ky thuat thuc phdm va dé uéng
. Céac Iinh vyc khac clia khoa hoc

ky thuat va cong nghé

Khoa hocy - duge

Y hoc co s6

Y hoc lam sang

Y hoc du phong

Dugc hoc

C4c linh vuc khac cta khoa hoc
y - dugc

Khoa hoc nény nghiép

Tréng trot

Chan nudi

Thay

Lam nghiép

Thay s&n

Cong nghé sinh hoc trong nong
nghiép, thly san

Céc linh vuc khac cta khoa hoc
noéng nghiép

Khoa hoc xa hoi va nhan van

Tam ly hoc

Kinh té€ va kinh doanh

Khoa hoc giao duc

Xa hoi hoc

Phap luat

Khoa hoc chinh tri

Pia Iy kinh t6 va x4 hoi

Théng tin dai chling va truyén théng
Lich st va khao ¢ hoc

. Ngbén ngl hoc va van hoc

. Triét hoc, dao dtc va tén giao

. Nghién ctiu vé khu vuc va quéc té
. Cac linh vuc khac cta khoa hoc

xa hoi va nhan van
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Nhéan dong va phén tich trinh tw gen ma hoa dj nguyén Der f 1 tir G Cloning and analysis of the antigen-coding gene Der f 1 from house dust mite

mat bui nha Dermatophagoides farinae trong Escherichia coli.

Tran Thi Quynh Trang, Vii Mai Phwong, Nguyén Thi Linh Chi, Nguyén
Thi Phuong Lién, Nguyén Quang Huy, Nguyén Thi Anh Pdo, Nguyén
Duy Ha, Nguyén Quynh Uyén, Hoang Vain Vinh

Xiac dinh mdt s6 dic tinh sinh hoc va danh gia kha ning sinh mién
dich ciia hai chiing parvovirus phan 1ap tai Viét Nam.

Trinh Thi Thu Hdang, Vii Khic Minh Dwong, D6 Van Tan, Pham Trung
Hiéu, Vii Khdc Hing

Vai tro ciia nano molybdenum trioxide thay thé natri molybdate
dehydrat trong méi trwong nudi cdy I1én kha niing sinh trwéng va
phit trién ciia cAy hoa Ciic nudi cy in vitro.

Phan Lé Ha Nguyén, Dwong Tan Nhiet, Nguyén Thi Thanh Thity, Nguyén
Thi Nhie Mai, Hoang Thanh Ting, Hoang Pdc Khai, Pé Manh Cuong, Vii
Quéc Lugn, Hoang Thi Nhie Phirong, Nguyén Hoai Chdu, Ngé Quoc Buu

Panh gia sy khac biét kiéu hinh va thong sé di truyén trén cac
gidng/dong lia mau dé cai thién chit lrgng hat gao chirc ning.
Huynh Nhir Bién, Huynh Ky, Nguyén Loc Hién, Pham Thi Bé Tw, Chung
Trieong Quéc Khang, Chau Thanh Nha

Buéc diu phéan lap va tuyén chon vi khuin ¢ wa min tiém ning
sinh cellulase, chitinase, xylanase va hyaluronidase.

Cao Thi Thuy H&ng, Nguyé~n Thi Thudn, Vo Thi Diéu Trang, Phan Thi
Thuy Trang, Pinh Thanh Trung, Tran Nguyén Ha Vy, Hoang Hong
Hanh, Pham Puc Thinh, Huynh Hoang Nhw Khanh

X4y dung quy trinh knockout gen keapla bing kj thuit
CRISPR-Cas9 trén ca ngwa vin (Danio rerio) tai Viét Nam.

Nguyén Thanh Vii, Tran Ngoc Uyén, Bii Thi Thu Vin, Lé Luwu Phirong
Hanh, Nguyén Hoang Thuy Vy

Thir nghiém thuit toan tim dwong di toi wu cho hé théng robot di
dong van chuyén hang trong kho ty dong.
Nguyén Chinh Kién, Nguyén Thi Hong Hanh, Truong Xudan Hung

Anh hwéng cia phu gia S 1én dic trung dién héa cia vat li¢u to
hgp Fe O /C. } ) )
Lé Quang Phong, Nguyén Van Hop, Trinh Tuan Anh, Vii Manh Thudan,
Dodn Ha Thang, Bui Thi Hang

Nghién ciru san xuét nhién li¢u diic chiing diesel DO L-62 tai Nha
may Loc diu Dung Quit phuc vu cho qu("ic phong - an ninh.

Lé Manh Hing, Bui Minh Tién, Lé Xudn Huyén, Bui Ngoc Duwong,
Nguyén Van Hpi, Khwong Lé Thanh, Nguyén Viét Thing, Mai Tudn Pat

Thuc trang san xuét ciy dwoc liéu Hoai Son (Dioscorea persimilis
Prain et Burk) trén dia ban tinh Thai Nguyén.

Nguyén Minh Tudn, Nguyén Hitu Tho, Lé Quang Ung

Téng quan dwoc Iy mang trong nghién ciru thudc y hoc ¢b truyén.
Chau Van Hao, Sanghun Lee, Tran Nhdt Minh

Hién trang canh tac va thanh phin cé dai trong cic vwon siu riéng
tai huyén Cai Be, tinh Tién Giang.

Ho Lé Thi, Nguyén Gia Huy, Tran Anh Khoa

Dic diém tai nguyén dat san xuit ndng nghiép tai Pong Thap.
Truong Xuan Cuong, Ngo Thanh Loc, Nguyen Thanh Long

2

)

©6e 6 8 6 6 6

76)

Dermatophagoides farinae in Escherichia coli.

Thi Quynh Trang Tran, Mai Phuong Vu, Thi Linh Chi Nguyen, Thi Phuong Lien
Nguyen, Quang Huy Nguyen, Thi Anh Dao Nguyen, Duy Ha Nguyen, Quynh Uyen
Nguyen, Van Vinh Hoang

Determination of some biological characteristics and evaluation of
immunogenicity of two parvovirus isolates in Vietnam.

Thi Thu Hang Trinh, Khac Minh Duong Vu, Van Tan Do, Trung Hieu Pham, Khac
Hung Vu

The role of molybdenum trioxide nanoparticles replacing sodium molybdate
dehydrate in the culture medium on the growth and development of in vitro
cultured Chrysanthemum.

Nguyen Phan Le Ha, Tan Nhut Duong, Thi Thanh Thuy Nguyen, Thi Nhu Mai
Nguyen, Thanh Tung Hoang, Dac Khai Hoang, Manh Cuong Do, Quoc Luan Vu,
Thi Nhu Phuong Hoang, Hoai Chau Nguyen, Quoc Buu Ngo

Evaluation of phenotypic variation and genetic parameters in coloured rice
varieties/lines to improve functional grain quality.

Nhu Dien Huynh, Ky Huynh, Loc Hien Nguyen, Thi Be Tu Pham, Truong Quoc
Khang Chung, Thanh Nha Chau

Preliminary isolation and screening of halophilic archaea with potential to
produce cellulase, chitinase, xylanase, and hyaluronidase enzymes.

Thi Thuy Hang Cao, Thi Thuan Nguyen, Thi Dieu Trang Vo, Thi Thuy Trang
Phan, Thanh Trung Dinh, Nguyen Ha Vy Tran, Hong Hanh Hoang, Duc Thinh
Pham, Hoang Nhu Khanh Huynh

Establishment of a CRISPR-Cas9-mediated keapla knockout protocol in
zebrafish (Danio rerio) for implementation in Vietnam.

Thanh Vu Nguyen, Ngoc Uyen Tran, Thi Thu Van Bui, Luu Phuong Hanh Le,
Hoang Thuy Vy Nguyen

Experimenting with algorithms to find optimal paths for a mobile robot
system transporting goods in an automated warehouse.
Chinh Kien Nguyen, Thi Hong Hanh Nguyen, Xuan Hung Truong

Effect of S* additives on electrochemical properties of Fe O /C composite
materials.

Quang Phong Le, Van Hop Nguyen, Tuan Anh Trinh, Manh Thuan Vu, Ha Thang
Doan, Thi Hang Bui

Research on production of special diesel fuel DO L-62 at Dung Quat Refinery
for national defense and security.

Manh Hung Le, Minh Tien Bui, Xuan Huyen Le, Ngoc Duong Bui, Van Hoi
Nguyen, Le Thanh Khuong, Viet Thang Nguyen, Tuan Dat Mai

The current status of production of Hoai Son medicinal plant (Dioscorea
persimilis Prain et Burk) in Thai Nguyen province.
Minh Tuan Nguyen, Huu Tho Nguyen, Quang Ung Le

Overview of network pharmacology in traditional medicinal material research.
Hao Van Chau, Sanghun Lee, Minh Nhat Tran

Current cultivation practices and weed composition in durian orchards in
Cai Be district, Tien Giang province.
Le Thi Ho, Gia Huy Nguyen, Anh Khoa Tran

Characteristics of agricultural land resources in Dong Thap province.
Xuan Cuong Truong, Thanh Loc Ngo, Thanh Long Nguyen
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