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Bueda vy dim quy trinh tetra-primer ARMS PCR phat hién diém da hinh don nucleotide exo-E4156
ola ky sinh trimg 80t rét Plasmodinm falciparum 6 khu vue Tay Nguyen, Viét Nam

Lé Vin Khanh, Trin Thu Huyén, Hoang Vin Téng'
Vién Nghién citu Y Duoc hoc Quan su, Hoc vién Quan y, 222 Phung Hung, phwong Phuc La, qudn Ha Pong, Ha Noi, Viét Nam
Ngay nhan bai 17/5/2022; ngay chuyén phan bién 20/5/2022; ngay nhan phan bién 2/6/2022; ngay chép nhan dang 7/6/2022

Tém tit:

Nghién ciru nay nham thiét 1ap quy trinh phat hién da hinh don nucleotide (SNP) exo-E415G trén Ky sinh tring
(KST) st rét Plasmodium falciparum khang artemisinin bing k¥ thuit tetra-primer ARMS PCR va buéc diu xac
dinh ty 1¢ dot bién exo-E415G & bénh nhan thét bai diéu tri véi artemisinin ¢ khu vie TAy Nguyén. Quy trinh xac
dinh diém SNP exo-E415G dwgc tbi wu trén miu DNA ciia chiing chuin 3D7, sang loc dt bién trén 123 miu mau
toan phén tir bénh nhin thét bai diéu tri véi artemisinin dwogc thu thip tai 3 tinh (Gia Lai, Pik Néong, Pak Lik)
thudc khu vire TAy Nguyén, Viét Nam. Mgt doan gen kich thwéc 749 bp chira vi tri SNP exo-E415G dwgc khuéch dai
bang cip mdi E415G-Fc va E415G-Rc. Moi diic hi¢u cho alen binh thwong (alen A) va alen ddt bién (alen G) khuéch
dai cac doan c6 kich thwéc lan lwgt 12 316 va 474 bp. Khi so sanh véi phwong phap gidi trinh tw Sanger thi cho két
qua twong dong 13 100%. Ap dung quy trinh vira dwogc thiét 1ap dé khao sat SNP exo-E415G & KST P. falciparum
khang artemisinin cho ty 1¢ dot bién 1a 78% (96/123). Nghién ctru da thiét 1ap dwgc quy trinh don gian va chinh xac
dé xac dinh SNP exo-E415G. Tan suit dot bién exo-E415G cia KST P. falciparum & cac bénh nhén thit bai diéu tri

véi artemisinin tai khu vue Tay Nguyén 1a 78%.

Tir khéa: exo-E415G, khang artemisinin, sot rét, tetra-primer ARMS PCR.

Chi s6 phén logi: 3.1

1. Dat van de

SHt rét 1a mot bénh KST truyén nhidm phd bién va nguy
hiém gay ra ty 1é tir vong cao trén toan thé gidi. Trong nim
2019, udc tinh ¢6 229 triéu ngudi mic sbt rét & 90 qudc gia
va 409.000 ca tir vong vi s6t rét, nguyén nhan cha yéu la do
cac loai KST P. falciparum [1]. Theo khuyén cho cua T
chic Y té thé gi¢i (WHO), liéu phap két hop artemisinin
(ACTs) la phac do wu tién diéu tri s6t rét do nhiém KST
P, falciparum, gop phan lam giam dang ké ty 18 tir vong do
sot rét. Tuy nhién, khang thudc s6t rét 1a mot tro ngai dbi vai
cac chuong trinh phong chéng va loai trir st rét trén toan
cau. O khu vuc Dong Nam A, KST di khang v6i hau hét
moi loai thudc sbt rét hién co, bao gém ca liéu phap ACTs
[2, 3]. Nhimng nghién ctru gan day cho thiy, khang thudc
¢6 lién quan chit ch& dén SNP exo-E415G trén nhiém sic
thé s6 13 (PF3D7_1362500) cua KST P, falciparum [4-7].
Exo-E415G 1a @6t bién lam thay ddi nucleotide adenin (A)
thanh guanin (G) trong gen ma hoéa cho mét exonuclease
dan dén thay ddi axit glutamic (E) thanh glycine (G) tai vi
tri 415. Exo-E415G dugc coi la ddu hiéu lam giam nhay voi
artemisinin va dan dén ting ty 1& that bai didu tri ddi voi
ACTs - liéu phap diéu tri wu tién cta Viét Nam.

Viéc theo doi cac chi thi phan tir néi chung va SNP
Ex0-E415G noi riéng ¢o6 vai tro quan trong trong giam sat,

“Tac gia lién hé: Email: hoangvantong@vmmu.edu.vn
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diéu tri s6t rét. Cho dén nay di c6 nhiéu phuong phap dé
x4c dinh diém SNP nhu giai trinh ty gen, realtime-PCR,
ARMS PCR, PCR-RFLP... Tuy nhién, gidi trinh tu gen,
realtime-PCR c6 han ché 1a can trang thiét bi hién dai, chi
phi cao va nhan vién phai dugc dao tao chuyén mon ky thuat
t6t. Chinh vi vay dé khac phuc nhimng han ché d6, chung t6i
da tién hanh thiét 1ap mot phuong phap don gian, chi phi
thap va d9 chinh xac cao dé xac dinh SNP exo-E415G bang
k¥ thuat tetra-primer ARMS PCR, sir dung 4 mdi trong mot
phan ung [8].
2. Dol twong va phuong phap nghién ciiu

2.1. Péi twong

Chung chuén 3D7 duge cung cép boi Vién Y hoc Nhiét
d6i Tuebingen (Puc). Cac mau DNA di biét kiéu gen dong
hop thudng AA (D6.1) va dong hop dot bién GG (D6.2)
dugc st dung dé chuan héa phan tmg tetra-primer ARMS
PCR. 123 mau mau téng s6 thu thap tr bénh nhan that bai
diéu tri v6i artemisinin ¢ 3 tinh Gia Lai, Dik Nong va bik
Lik thudc khu vuc Tay Nguyén.

2.2. Phwong phdp nghién ciru

Tach DNA: DNA duoc tach chiét bang bo kit GeneJET
Whole Blood Genomic DNA Purification (Thermo Fisher
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Establishment of tetra-primer
ARMS-PCR technique
for detecting exo-E415G SNP
in Plasmodium falciparum isolates
from Central Highlands of Vietnam

Van Khanh Le, Thu Huyen Tran, Van Tong Hoang*

Institute of Biomedicine and Pharmacy, Vietnam Military Medical University,
222 Phung Hung Street, Phuc La Ward, Ha Dong District, Hanoi, Vietnam
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Abstract:

This study aims to establish a procedure based on
tetra-primer ARMS PCR technique to detect the single
nucleotide polymorphism (SNP) exo-E415G in malaria
patients who experienced treatment failure with
artemisinin. DNA sample from P. falciparum 3D7 isolate
was used to optimise the procedure based on tetra-primer
ARMS PCR technique to detect exo-E415G SNP. The
method was then applied to screen for exo-E415G SNP
on 123 blood samples from patients who experienced
treatment failure with artemisinin in 3 provinces (Gia
Lai, Dak Nong, Dak Lak) from Central Highlands of
Vietnam. A DNA fragment (749 bp) containing the exo-
E415G SNP was amplified using primer pairs E415G-Fc
and E415G-Re. Specific primers for the wildtype alen
(A alen) and the mutant alen (G alen) amplified
fragments with the length 0of 316 and 474 bp, respectively.
The genotyping results were consistent with Sanger
sequencing. The tetra-primer ARMS PCR technique
was used for genotyping exo-E415G SNP on 123 patients
who failed with artemisinin treatment, the frequency
of exo-E415G alen was observed at 78% (96/123).
In conclusion, the simple tetra-primer ARMS PCR
technique was established to detect the SNP Exo-E415G.
The prevalence of the mutant alen Exo-E415G was 78%
in the Central Highlands of Vietnam.

Keywords: artemisinin resistance, exo-E415G, malaria,
tetra-primer ARMS PCR.

Classification number: 3.1
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Scientific, My). Quy trinh tach chiét theo hudng din sir
dung cua nha san xuét, cac mau DNA sau d6 duoc dinh
lwong va danh gia do sach bang quang pho ké va bao quan &
-20°C cho dén khi sir dung cho phan g PCR.

Thiét ké moi: Xac dinh SNP exo-E415G thudc exon
2 trén nhiém séc thé sb 13 cua bo gen KST P. falciparum
(PF3D7_1362500). Sau khi da c6 trinh tu gen tham chiéu,
sit dung phan mém primer blast dé thiét ké cap moi dac
hiéu cho gen ndi chuan c6 kich thudc 1a 749 bp chira diém
dot bién. Tiép theo tién hanh xay dung moi dic hiéu cho
alen dot bién va alen thuong, cac mdi nay chi khac nhau
nucleotide cudi cung ¢ dau 3” ciia mdi. Tuy nhién, dé ting
tinh dac hidu cho mdi trong phan tng tetra-primer ARMS
PCR, chung t6i cai tién 2 mdi dic hiéu alen bing cach thém
mdt nucleotide khong lién két tao ra thém mot mismatch &
nucleotide s6 2 tai dau 3°. Dua vao do khuéch dai cua cac
moi thuong va mdi dot bién s& cho phép xac dinh mau bénh
pham c6 mang alen dot bién hay khong. So dd vi tri cac moi
trong phan tng tetra-primer ARMS PCR dé phat hién diém
SNP exo-E415G nhu hinh 1. Trinh tu ctia 4 mdi 1a 5°-GGA
ATG TGC TTT AAC GAA TGG-3’(E415G-Fc); 5°-GGT
GTT CCT TCC TCT TTT CTT G-3’(E415G-Rc); 5’-CCC
AAT GAT TGT TTA CTT CG'T-3’(E415G-Ras-W); 5°-
TAT GGT TAT AAC GAT AAA AC'G-3’(E415G-Fas-V).
Nucleotide dac hi¢u cho alen ¢ tan cung dau 3’ ctia mdi
dugc in dam, gach chan; nucleotide $6 2 & dau 3’ dugc thiét
ké khong bat cap duoc ky hiéu (*). Trinh tu mdi duge dat
tong hop tai Cong ty Integrated DNA Technologies, Inc.
(Singapore).

id
.l

‘E415GRc-,
N ‘

3 e— 5

E415G-Ras-W—
exo-E415G «

7 — 5%

[ -
DNA | f

: SVT 3 5‘T 3
E415G-Fc E415G-Fas-V

v

s 4

i ar41p

316 bp

v

479 bp

Hinh 1. So d6 vi tri cadc mdi trong phan trng tetra-primer ARMS
PCR. Hai méi mau xanh (méi ngoai) khuéch dai gen noi chudn, méi
mau dé E415G-Ras-W (médi trong) khuéch dai alen thwong, mbi
mau d6 E415G-Fas-V (mdi trong) khuéch dai alen dét bién. DAu
“X” minh hoa vi tri xay ra dét bién; dau “*”: minh hoa mismatch &
nucleotide sé 2 tinh tir dau 3’ ctia méi.

Kich thude cac bang xuat hién khi dién di san phiam phan
g PCR s& cho biét kiéu gen ctua KST. Kiéu gen dong hop
alen thuong (AA) c6 cac bang kich thudc 1a 749 va 316 bp.
Kiéu gen di hop (AG) cho ra 3 bang kich thudc 1a 749, 474



va 316 bp. Kiéu gen dong hop alen dot bién (GG) xuét hién
cac bang kich thudc 1a 749 va 474 bp.

Thyc hién phan wng tetra-primer ARMS PCR: Thanh
phan phan tng gdm: GoTaq Green Mastermix (2X) (Thermo
Fisher, M¥): 12,5 ul; cap mdi E415G-Fc va E415G-Ras-W
(10 uM): 0,3 pl; cap moi E415G-Fas-V va E415G-Re (10
nmol/pl): 1 pl; nuge deion: 7,9 pl; mau (30 ng/pl): 2 pl; tong
thé tich 25 ul. Chu trinh nhiét phan tmg: 95°C trong 5 phut;
tiép theo 40 chu ky: 95°C trong 45 gidy, 54°C trong 45 gidy,
72°C trong 35 gidy; cudi ciing 72°C trong 5 phut.

Dién di DNA trén gel agarose: Sau khi DNA duogc
khuéch dai bang phan tng PCR s& duoc tra vao giéng trén
gel agarose 1,5% va dit trong bé chira dung dich dém TBE
0,5X. Bé chtra duoc dit vao dong dién mot chiéu véi hidu
dién thé 120 V trong 30 phat. Sau khi két thuc dién di, ban
gel dugc 13y ra ngdm duéi Ethidium bromide va soi dudi
anh sang tia to ngoai ciia may soi gel UVP.

Gidi trinh tw Sanger: San pham nhan gen duoc tinh sach
bang kit GeneJET PCR Purification Kit (Thermo Fisher,
My), giai trinh tu tuy dong ABI 3100 Avant, dugc thuc
hién boi Cong ty Thuong mai Apical Scientific Laboratory
(Malaysia).

3. Két qua
3.1. Két qua toi wu diéu kign PCR don moi

Trude khi chuén héa quy trinh cho phan Gmg tetra-primer
ARMS PCR céin chudn hoa diéu kién PCR: ndng d6 moi,
nhiét d6 gan mdi cho timg cap mdi ddng thoi kiém tra mdi
cap mdi thiét ké co khuéch dai dic hiéu bang 1én dung kich
thude nhu tinh todn hay khong. Chung toi st dung cac
mau DNA chuén da blet trude kiéu gen de tién hanh chay
gradient nhi¢t do gan mdi cho tung cap mdi v6i dai nhiét do
52,1-62,1°C. Két qua cho nhiét d6 gin mdi 1a 54°C lam nhiét
d6 gan mdi cho phan tng tetra-primer ARMS PCR. Chiing
to1 tiép tuc tién hanh kiém tra tinh dac hiéu cua moi alen dot
bién va mdi alen thuong c6 dac hi€u cho ting alen tai nhiét
d6 gin mdi 54°C (hinh 2).

Thi nghiém 1 Thi nghiém 2

(+) 1) (2)

Hinh 2. Két qua kiém tra tinh dic hiéu cia méi cho alen ddt
bién va alen thwong. (-): déi chirng am; (+): mau gen ndi chun
lam ching dwong; MK100: thang chudn DNA 100 bp; (1, 4): DNA
mau déng hop alen thudng AA; (2, 3): DNA mau déng hop ttr alen
dot bién GG.
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Quan st két qua hinh 2, thi nghiém 1 sir dung méi dic
hiéu cho alen thuong thi chi c6 giéng sb (1) cua mﬁu dong
hO’p alen thuong AA 1a 1én bang 316 bp, gleng s6 (2) cua
mau dong hop tir alen dot bién GG khong Xuét hién bang;
thi nghiém 2 sir dung mdi cho alen dot bién thi giéng (3) ctia
phan mg sir dung DNA mau GG 1én bang 474 bp con giéng
s6 (4) ciia phan tmg sir dung DNA c6 kiéu gen AA thi khong
¢6 bang. Chimg (+) 1a cac phan umg khuéch dai doan gen
ndi chuan déu 1én bang 749 bp, nhu vdy, DNA cua cac mau
déu khong c6 van d¢; chimg (-) khong xuat hién bang dam
bao phan ing PCR thuc hién dung k¥ thuat. C6 thé thay, dbi
v6i phan tng don mdi dic hiéu cho alen dot bién va alen
thuong tai nhiét do gan moi 54°C 1a réat tot, khong xay ra
tinh trang moi dot bién lai dwoc khuéch dai & mau dong hop
alen thuong AA va nguoc lai.

3.2. Két qud toi wu phan ieng tetra-primer ARMS PCR

Phan tmng tetra-primer ARMS PCR dung ca 4 mdi trong
1 phan ng do vay s€ c6 hién tuong canh tranh gitra cac moi.
Chinh vi vdy, viéc xdc dinh ty 1¢ ndng d6 cac moi trong phan
tmg 1a diéu vo cing quan trong. Tlep theo, phan Umng tetra-
primer ARMS PCR dugc tién hanh toi uru nong d6 moi tai
nhiét d6 gan moi di chon 1a 54°C.

MK100 (-) (1 MK100 (2) (3) (4) (5) (-)

749bp

A74bp
316 bp

500bp

Hinh 3. Két qua téi wu ndng do6 mdi trén mau di hop tir (AG)
bang phan ng tetra-primer ARMS PCR. (-): déi chirng am;
MK100: thang chudn DNA 100 bp. Néng d6 cac méi E415G-Fc,
E415G-Ras-W, E415G-Fas-V, E415G-Rc Ian lwot tai cac giéng (1):
0,4 uM, 0,4 uM, 0,4 uM, 0,4 pM; (2): 0,16 uM, 0,16 uM, 0,4 uM,
0,4 uM; (3): 0,2 uM, 0,2 uM, 0,4 uM, 0,4 uM; (4): 0,08 uM, 0,08 uM,
0,4 uM, 0,4 uM; (5): 0,12 uM, 0,12 uM, 0,4 uM, 0,4 uM.

Két qua dién di trén gel cho thay, tai ndng d6 moi 0,4
uM E415G-Fas-V, 0,4 uM E415G-Rc, 0,12 uM E415G-Fec,
0,12 uM E415G-Ras-W xuét hién ca 3 bang dich la 749,
474 va 316 bp déu sang 13, khong xuét hién bang phu phu
hop véi k1eu gen di hop tu cua mau DNA khuon dua vao.
Do do, nong d6 cac moi nay dugce s dung dé chay véi cac
mau chuin dong hop thuong AA (D6.1) va dong hop dot
bién GG (D6.2) dé kiém tra do dic hiéu alen trong phan tmg
tetra-primer ARMS PCR dugc két qua nhu hinh 4.

D6.1 D6.2

MK100 (-)

Hinh 4. Két qua phan (rng tetra-primer ARMS PCR vé&i néng do
méi: 0,4 uM E415G-Fas-V, 0,4 yM E415G-Rc, 0,12 M E415G-Fc,
0,12 uM E415G-Ras-W trén 2 mau chuéan déng hop thwong AA
(D6.1) va ddng hop dot bién GG (D6.2).
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Két qua dién di hinh 4 cho thay, tai mau dong hop alen
thuong (D6.1) xuét hién 2 bang 749 bp cho gen noi chuan va
316 bp cho alen thudng; mau dong hop dot bién (D6.2) ciing
xuat hién 2 bang 749 bp cho gen noi chuan va 474 bp cho alen
dot bién. Nhu véy, ca 2 miu déu 1én cac bang ding kich thudc
nhu da thiét ké ban dﬁu, cac bang sang ro, dac hi¢u cho alen
va khong xuét hién bang phu. Sau khi chuén hoa céc diéu kién,
quy trinh xac dinh SNP exo-E415G bang k¥ thuat tetra-primer
ARMS PCR da dugc thiét 1ap thanh cong. Thanh phan phan
ung va chu trinh nhiét dugc thé hién & bang 1.

Bang 1. Thanh phan phan (rng va chu trinh nhiét cia phan rng
tetra-primer ARMS PCR phat hién SNP exo-E415G.

Thanh phén Thé tich (ul) Nong dd
Gotaq Green Mastermix (2X) 12,5

E415G-Fc (10 pM) 0,3 0,12 pM
E415G-Ras-W (10 pM) 0,3 0,12 pM
E415G-Fas-V (10 uM) 1 0,4 uM
E415G-Rc (10 uM) 1 0,4 uM
H,0 7.9

DNA (30 ng/pl) 2 2,4 ng/pl
Téng sb 25

Chu trinh: 95°C-5 phut, (95°C-45 giay, 54°C-45 giay, 72°C-35 gidy) x 40,
72°C-5 phut

Trong s6 123 mau bénh phém 16 mau dugc kiém tra xac
dinh kiéu gen exo-E415G bang phuong phap Sanger. Két
qua cho thiy, 2 phuong phap c6 do twong dong 100% trong
16 miu ¢ 3/16 mau co6 kiéu gen AA; 13/16 mau c6 kiéu
gen GG, khong c6 mau mang kiéu gen di hop AG (hinh 5).

A) (B)

Dbng hop dot bién GG Déng hop thwong AA

A A G G G G A A G A A G A G G A A G

Hinh 5. Két qua giai trinh tw khing dinh tinh chinh xac cua
phan ng tetra-primer ARMS PCR. (A) Mau déng hop alen dot
bién; (B) Mau ddng hop alen thuéng.

3.3. Két qua khdo sdt ty 1¢ djt bién exo-E415G tai khu
vire Tay Nguyén

Sau khi dd t6i wu thanh cong quy trinh phan tng
tetra-primer ARMS PCR xac dinh SNP exo-E415G, ching
t6i tién hanh kiém tra trén toan b 123 mau bénh thét bai
diéu tri voi artemisinin tai 3 tinh (Gia Lai, Pk Nong, Pk
Lik) thuoc khu vic Tay Nguyén. Két qua cu thé thu dugc
nhu ¢ hinh 6 va bang 2.
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Hinh 6. Két qua khao sat dot bién exo-E415G bang phan (rng
tetra-primer ARMS PCR trén mét sé mau. (-): d6i ching am;
MK100: thang chuan ADN 100 bp; 101-109: cac mau ADN duwoc
tach tir mau mau toan phan.

Bang 2. Két qua khao sat dot bién exo-E415G khu vwe Tay
Nguyén.

. Ty 1¢ miu
Kiéu gen - s Tong so
Gia Lai Dak Nong Dak Lak
AA 14/48 (29%)  8/40 (20%) 5/35 (14%) 27/123 (22%)
AG 0/48 (0%) 0/40 (0%) 0/35 (0%) 0/123 (0%)
GG 34/48 (71%)  32/40 (80%)  30/35 (86%)  96/123 (78%)

Ty 1¢ mau mang dot bién exo-E415G tai khu vuc Tay
Nguyén 1a 78% (96/123) trong d6, tinh Dik Lak co ty 18 dot
bién cao nhat 1én dén 86% (30/35), tinh Gia Lai c6 ty 1¢ dot
bién thap nhat 1a 71% (34/48).

4. Ban luan

Ngay nay véi su phat trién ctia cong nghé giai trinh ty
gen cung voi nghién ctru twong quan toan bo nhiém sic thé
(GWAS), chung ta c¢6 thé xac dinh cac ddu hiéu phan tir tiém
an kha niang khang thudc nhu cic SNP trong quan thé KST.
Nhiing bao céo dau tién vé KST P. falciparum khang thude
& bénh nhan that bai diéu tri béng ACTs c6 lién quan dén
SNP exo-E415G. Hién tai da c6 nhiéu phuong phéap dugc phat
trién dé xac dinh SNP, tuy nhién cac phuong phap nay co
gia thanh cao, doi hoi trang thiét bi hién dai, nhan vién dugc
dao tao ky thuat tot. P& khic phuc han ché d6 ¢ cac phong
thi nghiém chua c6 trang thiét bi day du, can trién khai mot
phuong phap don gian, tiét kiém chi phi nhung van dam bao
d6 chinh xac dé xac dinh SNP exo-E415G. Cac phan mém tin
sinh hoc dugc sir dung dé thiét ké moi va thiét 1ap, tdi wu quy
trinh phan Gng tetra-primer ARMS PCR cho xdc dinh SNP
exo-E415G. Két qua nghién ciru nay cho thdy do twong dong
100% khi di chiéu so sanh véi phuong phap giai trinh tyr gen.

Dot bién exo-E415G nam trén gen ma hoa cho exonuclease,
1a cac enzym phén cit nucleotide tir dau 3’ hodc 5° ciia ADN.
Hoat dong exonuclease khong chi trong qué trinh sao chép
ADN ma con duoc cho 14 can thiét trong sira chita két ndi khong
twong ddng. Cac gia thuyét ciing dugc dua ra rang, dot bién
exo-E415G 1am anh huong dén khia ning doc sira cua



exonuclease dan dén ting hodc giam cac dot bién trong KST
1am hinh thanh c4c kiéu hinh khéng thude. Tuy dot bién exo-
E415G khong lam thay d6i tinh nhay cam v&i piperaquine [9],
cac nghién ciru gan day ciing cho thay, exo-E415G thuong dugc
lién két chat ché voi su gia tang s6 ban sao gene plasmepsin 2/3,
mot chi thi sinh hoc khac lién quan dén tinh khang artemisinin
[4, 6]. Vi vay, cac nghién ctru tiép theo trong tuong lai c6 thé s&
1am 16 hon vai tro cta dot bién exo-E415G ddi véi tinh khang
artemisinin cua P. falciparum.

Nghién ctru niy chi ra ty 16 mau bénh pham mang alen
dot bién chiém 96/123 méu twong duong véi 78% cho thay
dot bién rat pho bién tai khu vue Viét Nam ciing tuong tu
nhu di thdy o nudc lang giéng Lao, Thai Lan va Campuchia.
Két qua nay tuong dong VO’] nghién ctu cua H.H. Quang va
cs (2021) [7] voi ty 1¢ xuat hién SNP Exo-E415G 1a 80%.
Tuy nhién, tinh Dak Nong lai ¢6 su gia ting dang ké ty 18
KST sot rét mang dot bién tir 66,7% (2021) 1én thanh 80%
(2022) chi trong mdt khoang thoi gian ngan. Piém chung
clia ca 3 tinh trong nghién ctru nay la déu cé duong bién
giéi chung voi Campuchia, noi c6 ty 1& gia ting dot bién
exo-E415G & muc cao trong khu vyc. Trong khi do, theo
nghién ctru ciia N.C. Phong va cs (2019) [2] tai tinh Ninh
Thuén, noi khong c6 dudong bién gidi véi Campuchia thi
khong tim thay dot bién exo-E415G tai khu vuc nay. Co thé
thiy sy gia ting tinh trang giao lwu, di lai ctia nguoi dan qua
bién gidi dac biét 1a véi Campuchia da lam ting nguy co
lan truyén st rét ciing nhu KST sét rét khang thudce, gay tre
ngai 16n dén cong cudc phong chdng st rét.

Tir nhitng ndm 2011 dén 2013 da c6 su gia ting dang ké
tinh trang khang thudc voi DHA-PPQ tai 3 tinh 1a Ratanakiri,
Preah Vihear va Pursat cua Campuchia [6]. Phan tich SNP
trén toan by bo gen cua KST P falciparum da xac dinh
duoc dot bién exo-E415G trén nhiém sic thé s6 13 ¢6 lién
két v6i sy tai phat cua KST sau khi diéu tri bang DHA-PPQ.
R. Amato va cs (2017) [6] da tién hanh khao sat SNP exo-
E415G bang phuong phép giai trinh ty tai Campuchia thu
duoc ty 1€ dot bién tai 3 tinh Ratanakiri, Preah Vihear va
Pursat 1an luot 1a 15,38 (2/13), 40 (8/20) va 81,58% (31/38)
vao ndm 2013; trong khi d6, ty 1& dot bién tai 3 tinh nay vao
ndm 2011 lan luot chi 1a 0 (0/71), 0 (0/66) va 58,5% (48/82).
Nhu vy, tan sudt xuat hién ctia exo-E415G & Campuchia da
¢6 xu hudng tang 1én theo thoi gian va cé nguy co lan rong
sang cac nudc lang giéng, trong d6 ¢ Viét Nam. Tuy nhién,
cac nghién ctru vé exo-E415G tai Thai Lan va Lao hién nay
van con han ché, chua c6 s6 liéu duoc cong bb.

Tai chau Phi, rat it truong hop khang véi DHA-PPQ di
duoc mo ta tai ddy. Hai truong hop didu tri DHA-PPQ that bai
sau 30 va 32 ngay da dugc béo cdo 1a cac du khach ngudi Y tro
vé tir Ethiopia. Tai Senegal, DHA-PPQ khong con dugc coi 1a
liéu phap diéu trj wu tién ma thay vao d6 su két hop artemether-
lumefantrine va artesunate-amodiaquine dwgc st dung nhiéu
nhit ¢ ddy. Tong s6 77 mau bénh nhan dang diéu trj sot rét tai
Senegal di dugc dem di giai trinh ty dé khao sat dot bién
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ex0-E415G, két qua thu dugc tAt ca cac mau déu 6 kiéu hinh hoang
da, nhu vdy exo-E415G khong duge tim thdy tai Senegal [10].
Duong nhu véi su thay dbi va phdi hop céc lidu phap diéu tri
sOt rét khac nhau ma hién tuong KST sOt rét mang dot bién
khang thudc co thé khong xay ra pho bién tai khu vuc nay.
Nam 2020 ciing da c6 nhiing nghién ctru tai Cameroon va Nam
M§ nhitng noi chua st dung ACTs lam liéu phap chinh dé
diéu tri s6t rét thi két qua ciing khong phat hién duoc dot bién
exo-E415G. Pidu nay ciing chimg to exo-E415G 1a mot trong
nhitng chi thi sinh hoc phan tir dang tin cdy dé phat hién KST
P, falciparum khang artemisinin.

5. Két luan

Nghién ctru nay da thiét lap dugce quy trinh don gian, chinh
xac, tiét kiém thoi glan dé xac dinh SNP exo-E415G bing
phuong phap tetra-primer ARMS-PCR. Phuong phap nay cho
két qua chinh xac khi so sanh v&i phuong phép giai trinh ty.
Nghién ctru da bude dau khao sat tan sudt dot bién exo-E415G
& khu vire Tay Nguyén va kién nghi phuong phap nay nén duoc
str dung cho xac dinh SNP exo-E£415G trén quy mo lon tai cac
diém nong vé sot rét tai Viét Nam ciing nhu trén thé gioi.
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Anh hudng ciia bat hoat bz‘“ln‘g nhigt doi véi gia tri CT
trong ky thudt xdc dinh SARS-CoV-2 bang phwong phap realtime RT-PCR

Hoang Xuin Quang, Bui Tién Diing, Ping Tién Truong"
Vién Nghién citu Y Duoc hoc Quan su, Hoc vién Quan y, 222 Phung Hung, phuong Phic La, quan Ha Bong, Ha N¢i, Viét Nam
Ngay nhan bai 22/11/2021; ngay chuyén phan bién 25/11/2021; ngay nhan phan bién 15/12/2021; ngay chép nhan ding 20/12/2021

Tom tit:

SARS-CoV-2 giy ra dai dich COVID-19 toan ciu vao nim 2019. Gi4 tri chu ky ngudmg (CT) cia ky thuit realtime RT-PCR la
tiéu chuin vang trong xac dlnh nhiém, danh gia nguy co liy nhiém va tiéu chuén ra vién, hét cich ly bénh nhén. Bit hoat nhiét
la gidi phap don gidn, kinh té gidp dam bzo an toan trong xét nghiém SARS-CoV-2. Sw thay ddi ctia gia tri CT sau khi bat hoat
bang nhiét chwa dwge danh gia day di. Nghién ciru danh gia dnh hlr(rng cta phwong phap bat hoat bang nhiét téi gia trj CT trong
Ky thuft realtime RT-PCR xéc dinh SARS-CoV-2. Bon nhém méu, gom mdt nhém khong bat hoat, ba nhém bt hoat & 65°C/30
phiit, 80°C/10 phit va 95°C/10 phiit; mdi nhém gom 16 dng bénh pham, dugc chia tir 16 bénh pham dich ty hiu di duwgc x4c dinh
nhiém SARS-CoV-2, cic nhém duge xir Iy bit hoat, sau d6 tién hanh phan tich bing ky thuét realtime PCR. Két qua cho théy,
bat hoat virus bang nhiét truée 1am ting gia tri CT ciia ky thuit realtime RT-PCR trong xc dinh cic miu dwong tinh véi SARS-
CoV-2. Nhiét d bat hoat cang 16n thi gi4 tri CT cang ting cao.

Tir khéa: bét hoat bing nhiét, realtime RT-PCR, SARS-CoV-2.
Chi 56 phin logi: 3.1

1. Dat van de cua mot bo kit ciing co thé bi anh huéng cua nhiéu yéu tb khac
nhau. Trong d6, bt hoat bang nhiét c6 thé 1am thay ddi chi s6 CT
cua ky thuat. Ba c6 nghién ctu chi ra vi¢e gidm ty 1¢ phét hi¢n
SARS-CoV-2, tang ty 1¢ 4m tinh gia khi bat hoat virus bang nhiét,
tuy nhién két qua nay khong c6 sw théng nhét [9, 10]. Nghién ctru
ndy nham khao sat anh hudng ctia bat hoat bing nhiét ddi voi gié tri
CT cua ky thudt realtime RT-PCR trong xét nghiém SARS-CoV-2.

Vao thang 12/2019, mot loai coronavirus co6 tén la
SARS-CoV-2 xuat hién 6 TP Vii Han, tinh H) Béc, Trung Qudc.
Virus nay nhanh chéng ly lan sang hau hét cac qudc gia trong
vong 2 thang va tré thanh dai dich COVID-19 vao dau nim 2020
[1-3]. S& lwong ngudi nhiém va tir vong lién tyc ting cao, giy ra
ganh ning cho nén y té, 1am ton thit ning né vé kinh té, x hoi
toan cau. Theo bdo céo ctia TH chire Y té thé gi6i (WHO), tinh dén 9 Doi tuong va phuong phap nghién ciiu
ngay 7/11/2021, hon 249 triéu trudng hop dugc xac nhan nhiém .
COVID-19 va hon 5 trigu trudng hop tir vong da dugc bo cao [4], 21 Poituong

S g hop g 0

16 mau bénh pham dich ty hau, bao quan trong méi trudng van
chuyén khong bat hoat vi riit, thu tir 16 bénh nhéan khac nhau, dugc
chan doan nhiém SARS-CoV-2 bang ky thuat realtime RT-PCR
(gia tri CT o bang 1), tai phong xét nghiém khing dinh. Mau benh
pham duoc bao quan & 2-8°C, trong vong 12 gio sau khi thu méiu.

Do chua ¢ phuong phap diéu tri dic hiéu nén viéc chan doan
chinh x4c va nhanh chong 13 rat quan trong trong viéc phong ngira
va kiém sodt dich bénh [5]. Bén canh do, xir Iy dung cic mau
bénh phim nhiém hodc nghi ngd nhiém SARS-CoV-2 trude khi
xét nghiém c6 vai trd rat quan trong dé dam béo an toan cho nhan
vién y té, gitip ngan ngira nguy co phét tan virus ra moi truong, tir ~ Bang 1. Gia tri CT cta 16 mau nghién ciu.
d6 gitp bao vé cong dong [6]. SARS-CoV-2 ¢6 kha ning lay lan
manh nén cac mau bénh phém duoc khuyén cdo can duogc bit hoat
trude khi thye hién xét nghiém. C6 nhiéu phuong phap bét hoat,
tuy nhién phuong phép bt hoat bang nhiét don gian, kinh té, tiét 2.2. Bit hoat vi riit bing nhiét
kiém thoi gian va c6 thé thuc hién voi so lugng 16n nén phu hop
trién khai thuc hién ¢ nhiéu phong xét nghiém ¢ cac cap do khac
nhau [3, 7].

Mimiu 1 2 3 4 5 ¢ 7 8§ 9 10 0 12 13 W4 15 16
i 165 152 153 166 168 171 175 138 155 156 160 174 162 175 168 174

Mbi bénh pham duogc tron déu, chuyén vao 4 dng Eppendoft
1,5 ml, mdi dng 350 pl. Céc dng dugc chia thanh 4 nhom, gom:
Xét nghiém realtime RT-PCR dugc coi Ia tidu chuan vang dé Nhorm 1 (nhAomf:hung): Khong say,’bao quan mau o 4 lanh 2-8°C.
chin doan nhim COVID-19 [8]. Két qua xét nghiém dua trén chi Nhém 2: Say ¢ 65°C trong 30 phit.
s0 CT ciia ky thuat realtime RT-PCR. Chi s6 CT dé x4c dinh két Nhom 3: Say ¢ 80°C trong 10 phut.
quéa 4m tinh hay duong tinh khac nhau giita céc bo kit. Chi s6 CT Nhém 4: Séy 6 95°C trong 10 phut.

‘Tac gia lién hé: Email: truongdtvmmu@gmail.com
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Abstract:

SARS-CoV-2 was the cause of the global COVID-19 pandemic
in 2019. The cycle threshold (CT) value of the real-time RT-
PCR technique is the gold standard in infections diagnosis,
infections risk assessment, discharged criteria, and patient
isolation for SARS-CoV-2. Heat inactivation is a simple,
economical solution for safety in testing for SARS-CoV-2.
The change of CT values after heat inactivation has not been
thoroughly evaluated. This study evaluated the effect of heat
inactivation on CT value in the realtime RT-PCR technique of
SARS-CoV-2 detection. Four groups of samples consisted of
one non-inactivated group, three groups that were inactivated
at 65°C/30min, 80°C/10min, and 95°C/10min; each group
included 16 tubes, from 16 nasopharyngeal swabs samples that
were confirmed to be infected with SARS-CoV-2. Groups were
inactivated and then analysed by realtime PCR technique. The
results show that virus inactivation by heat increased the CT
value of realtime PCR in SARS-CoV-2 positive samples. The
higher temperature was in the inactivation, and the higher CT
value was increased.

Keywords: heat-inactivation, realtime RT-PCR, SARS-CoV-2.
Classification number: 3.1

Sau khi bat hoat bing nhiét trén hé théng HV 110 (Hirayama,
Nhat Ban), cac mau dugc ma hoa va thyc hién cac budc tiép theo.

2.3. Tdch chiét ARN

ARN dugc tach chiét biang bo kit ab Genix TM Viral
DNA/RNA Extraction Kit (AIT Biotech, Singapore) trén hé thong
tach chiét tw dong ABGENIX theo hudng dan ciia nha san xuat.
ARN sau khi dugc tich chiét chuyén sang giai doan phén tich bang
k¥ thudt realtime RT-PCR.

2.4. Phit hi¢n SARS-CoV-2 bing k thuit realtime RT-PCR

Phan ting realtime RT-PCR st dung bd kit LightPower SARS-
CoV-2 I'RT-rPCR (Vieta Corp) trén hé thong AriaMx (Agilent)
theo khuyén cdo cua nha san xuét, dwoc tom tit nhu sau: Mai
phan @mg dugc bd sung 5 pl ARN duogc tach chiét tir miu bénh
pham. Bo kit duoc thiét ké trén ving gen muc tiéu la gen N cia
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SARS-CoV-2, ARN ciia SARS-CoV-2 dugc thu nhap tir mau bénh
phim sau d6 dwgc chuyén thanh cDNA rdi nhan ban bang ky thuat
realtime PCR. TagMan probe mau FAM khuéch dai gen dich N cia
SARS-CoV-2. Chimg ndi ndi sinh (HEX) cho phép kiém soét toan
b qué trinh tir thu nhan mau dén thu nhan két qua. Chu trinh nhiét
gom: giai doan RT ¢ 50°C trong 10 phut; tiép theo, 1 chuky ¢ 95°C
trong 5 phut va 45 chu ky (95°C-15 gidy, 55°C-45 giay).

2.5. Phwong phdp xit Iy 56 liéu

Két‘ qua phﬁn tiph clia cac mau, cac nth dugc phan tich tu
dong bang phan mém AriaMx (Agilent). Két qua CT trung binh
cua cac nhom duogc so sanh va kiém dinh Wilcoxon sign rank test.

re 2
3. Ket qua

Két qua chay phan tmg realtime RT-PCR cua cac nhom bét
hoat va khong bat hoat dugc minh hoa ¢ hinh 1.

@ Khing b3t hoat @ B3t host 80° C/10 phit (@ Bt hoat 95°C/10 phit
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Chu trinh nhiét

Hinh 1. Minh hoa két qua realtime RT-PCR cta cac nhém bét hoat va
khong bat hoat.

Két qua hinh 1 cho thdy, tin hiéu ciia nhom khong bat hoat ¢6
tin hiéu 16n sém nhit, tiép theo 1a nhom bét hoat & 65°C/30 phit,
nhom 80°C/10 phut va cudi cung la nhom 95°C/10 phut.

CT cta chung noi chuén ¢ cdc mau, thudc cac nhom déu dat
yéu cau (CT<35). Gia tri CT nhom bat hoat bang nhiét, & cac nhiét
d6 khac nhau déu thdp hon gia tri CT ciia nhom khong duoc bat
hoat, cu thé: bat hoat 65°C/30 phut 1a 1,91, bt hoat 80°C/10 phiit
1a 1,27 va 0,78 v6i nhom bét hoat 95°C/10 phut véi p lan lugt 1
0,001, 0,001 va 0,018 (biéu dd 1).

L0138
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Khéng bithoat  65°C/30 phit 80°C/10 phiit 95°C/10 phit
OGia ti CT  MChénh lich véi khéng bit hoat

Biéu dd 1. Gia tri CT (chirng ndi chuan) ctia cac nhom bét hoat va
khong bt hoat.
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Tét ca cac mau thude cac nhom khong duoc bat hoat va duoc
bét hoat bang nhiét déu c6 két qua duong tinh. Tuy nhién, gia tri
CT cuia cac nhom bét hoat bang nhiét déu cao hon ¢ nhom khong
bat hoat béng nhiét. CT cua mau duge bit hoat & nhiét do cao thi
cao hon CT ctia mu dwoc bat hoat & nhiét do thép hon (p=0,001)
(biéu d6 2). CT cta nhom khong duoc bt hoat 1a 16,32, thip hon
CT cua cac nhom duoc bat hoat bﬁng nhiét bit hoat & 65°C/30 phut
1a 2,68; 80°C/10 phut 1a 3,97; 95°C/10 phat 1a 5,47 (p<0,001).
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Biéu do 2. Gia tri CT (gen N ctia SARS-CoV-2) clia cac nhom bat hoat
va khong bét hoat.

4. Ban luan

Vao dau nim 2019, SARS-CoV-2 di gy ra dai dich toan cau,
lay nhiém hang trim triéu nguoi, gy tir vong hang triéu nguoi,
gy ra van dé 16n vé y té, kinh té va xa hoi cho cac nude. Ky
thuat realtime RT-PCR duoc coi I tiéu chuan vang dé chan doan
bénh. CT ciia gen dich la gia tri gitip chan doan xéc dinh tinh trang
nhiém bénh. Bén canh d6, CT 1a gia tri quan trong trong tiéu chuan
ra vién, kha ning liy nhiém cho cong dong [11]. Vi vay, tit ca
cac yéu t6 anh huong dén gia tri CT trong qué trinh tién hanh
xét nghiém SARS-CoV-2 déu can dugc xem xét, danh gia & mdi
phong thi nghiém.

Két qua nghién ctru nay cho thdy, gia tri CT ¢ cac nhom bat
hoat bang nhiét déu cao hon so voi nhom khong bét hoat bing
nhiét. Thay doi cia CT cang 16n khi nhiét do bat hoat cang lon,
thip nhat 13 2,68 & 65°C/30 phit va cao nhét la 5,47 95°C/10 phit
(p<0,001). Hién tuong nay c6 thé do mot s 1y do nhu: Thir nhat,
mdi truong bao quan vi rat dang dugc tao ra voi muc dich bao vé
vi rat ¢ nhiét do thép phuc vu cho viéc xét nghiém, chtr khong
phai bao v¢ vi rit ¢ nhiét do cao cho bat hoat vi rut, do d6 khi
bat hoat béng nhiét, axit nucleic cta vi rat c6 thé b phén huy mot
phan. Tht hai, bit hoat vi rut & nhiét do cao c¢6 thé gy thoai héa
ARN cila SARS-CoV-2 trong thoi gian ngan. Thtr ba, viéc dun
néng kéo dai co thé dan dén san sinh chét trc ché phan tng realtime
RT-PCR [3].

Két qua cho thdy, viéc bat hoat vi riit bang nhiét 1am ting gia
tri CT clia cac mau duong tinh. Didu ndy c6 nguy co xuat hién tinh
trang Am tinh gia & cac mau c6 tai lugng vi rat thap. Hon nita, v6i
CT tiéu chudn 1a 30 duogc coi rat kho co thé 1dy nhiém cho ngudi
xung quanh ¢ giai doan thoai lui ciia bénh, la tiéu chuén ra vién
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trong céc phac do dicu tri, quan Iy bénh nhan COVID-19 hién nay.
Anh huong ciia bat hoat bing nhiét ¢6 thé lam ting CT 1 27 ciia
cac bénh nhan van con kha ning lay nhiém cho cong dong 1én
30-31 sau khi dwge bét hoat, dugc coi la khong lay nhiém cho
cong dong.

Trong dai dich, viéc bt hoat vi rut nhdm dam bao an toan cho
cong ddng va nhan vién y té 1a nguyén tic co ban dam bao an toan
xét nghiém. Tuy nhién, k¥ thuat vién 1am xét nghiém can hiéu rd
anh huong cia phuong phép nay dén gia tri CT cua k thuat va
két qua xét nghiém. Viée nay cang can dugc quan tim trong cac
truong hop sang loc, mau gop va chan doan xéc dinh tranh bo sot
cac truong hgp nhiém bénh ciing nhur giai phong cach ly va cho ra
vién qua som.

£ a
9. Ket luan

Bit hoat vi riit bang nhiét trudc giup dam bao an toan cho nhan
vién va cong dong. Tuy nhién, qué trinh ndy c6 thé 1am ting gia tri
CT cua ky thuat realtime RT-PCR trong xac dinh cac mau duong
tinh voi SARS-CoV-2. Nhiét do bat hoat cang 1on thi gia tri CT
tang 1én cang cao. Phuong phap sdy mau ¢ 65°C trong 30 phut 1a
t61 wru nén duoc ap dung trong bat hoat.
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Tém tit:

Nghién ciru nhim xac dinh tan suat mang gen erm(B) va mef(A) ¢ cac ching phé cAu khuin khing khang sinh
macrolide thu thip tir tré du6i S tudi bi viém phdi tai Nghé¢ An (2019-2021). Nghién ctru thue nghiém trong phong
thi nghiém trén 126 chiing phe ciu khuin khang khang sinh macrolide trong thoi gian tir thang 11/2019 dén thang
12/2021. Vi khuén phé cau khuén phan 13p tir tré duoi 5 tudi bi viém phéi dugc dinh danh bing hinh thai, h¢ théng
dinh danh VITEK® 2 Compact va cap moi dac hiéu. Mirc do nhay cam cia phé ciu khuén v6i khang sinh dugc
xac dinh bang hé thong VITEK® 2 Compact va phan loai tinh trang khang thudc dua vao nong do we ché tbi thiéu
theo hwéng din ciia Vién Kiém chuin Lam sang va Xét nghiém Hoa Ky nim 2020. Su c6 mat cua cac gen erm(B) va
mef(A) dwgc xac dinh bang cac phan img PCR. Két qua nghién ciru trén 126 chiing phe cau Khuén khang khang sinh
macrolide cho thay, tin suat mang gen erm(B) va mef(A) lan lwgt 1a 92,1 va 57,9%. Tan suét mang it nhat mot trong
hai gen nay la 95,3% va tin suét mang dong thoi hai gen la 54,8%. Két qua cho thay, tAn suét mang cac gen erm(B)

va mef(A) lién quan dén khang thudc nhém macrolide & phé cau khuén rat pho bién tai Nghé An.

Tir khéa: erm(B), khang thudc, macrolide, mef(A), Streptococcus pneumoniae.

Chi sé phén logi: 3.1
1. Dat van deé

Phé cau khuan (Streptococcus pneumoniae) la vi khudn
gram duong, co dang hinh cau, ky khi tuy nghi va gay tan
mau alpha. Vi khuén nay la mam bénh quan trong gy ra
viém phdi cong ddng, viém xoang, viém tai gilra, viém
mang nio va nhidm khuin huyét ¢ tré em dudi 5 tudi véi ty
16 tir vong cao [1]. Cac bénh do phé cau khun 13 van dé sirc
khoe cong dong dwoc quan tam trén toan thé gigi [2]. Theo
B. Wahl va cs (2018) [3], m01 nam trén thé gio1 c6 khoang
317.300 tré¢ em dudi 5 tudi tr vong do phe cau khudn, tap
trung chu yeu & cac qubc gia c6 thu nhép thap Vi khuén nay
cling co thé gay ra cac nhiém trung xam lan & ngudi cao tudi
va ngudi c6 hé mién dich suy yéu [1].

Viao nhig nim 80-90 ctia thé ky trudc, tinh trang khang
penicilin & phé cau khuan tro nén rat pho bién nén cac khang
sinh nhém macrolide da dugc lya chon st dung thay thé. Tuy
nhién, chinh viéc su dung cac khang sinh macrolide mét cach
rong rii dan t6i tinh trang khang khang sinh macrolide lan rong
& vi khudn nay [4]. Ty 1¢ khang khang sinh macrolide ciia phé
cau khuan thay d6i theo khu vuc dia 1y, dao dong tir 10 dén trén
90% [4]. Khang thudc nhoém macrolide & cdu khuan n6i chung
va phé cau khuan noi riéng thudng do 2 co ché: (1) Thay doi
o vi tri dich trén gen 23S ribosome lam kich hoat sinh enzym
(dugc ma hoa bdi cac gen thudc ho erm nhu erm(A), erm(B),
erm(C), erm(E) ndm trén plasmid ctia vi khuin) ngin chin qua

“Tac gia lién hé: Email: dranhk61.vmmu@gmail.com
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trinh gén thudc vao vi khudn; (2) Tao ra cac kénh bom thude
ra khoi vi khuan (duwoc ma hoa boi cac gen nhu mef'va msr) [4
5]. Tinh trang khang thudc cua phé cau khuin ngay cang gia
tang, nhit 1a & chau A, khién cho viéc st dung khang sinh theo
kinh nghiém tré nén it hidu qua [6]. Do vay, nhitng hiéu biét vé
tinh trang khang thudc va co ché khang thudc 14 rat can thiét dé
dua ra nhimg huéng dan st dung khang sinh pht hop, hiéu qua
trong diéu tri cac bénh do phé cau khuén [7].

O Viét Nam, ty 1é khang khang sinh nhom macrolide
& phé cau khuan kha cao (trén 75%) [8, 9] va mot s6 gen
nhu erm(A), erm(B), mef(A) va msr(D) da dugc khao sat,
phan tich ¢ cac chung phé cau khudn gay bénh [10, 11]. Tuy
nhién, dit liéu vé cac gen lién quan dén khang thudc ciia phé
cau khuén van con rat han ché, nhit 1a tai Nghé An. Nghién
ctru nay dugc thuc hién nhdm muc tiéu xac dinh tan suit
mang gen erm(B) va meflA) & cac chung phé ciu khuin
khang khang sinh macrolide thu thap tir tré dudi 5 tudi bi
viém phoi tai Nghé An (2019-2021).

2. Doi wigng va phueng phap nghién ciiu
2.1. Phén ldp va dinh danh vi khuén S. pneumoniae

Trong nghién ctru nay, téng s6 126 chung phé cau khuan
dugc phén lap tur dich ti hau/dom cua tré tir 2 dén 59 thang
tuoi bi viém phoi cap tai Bénh vién San nhi Nghé An trong
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Abstract:

The present study aimed to determine the incidence
of erm(B) and mef(A) among macrolide-resistant
S. pneumoniae isolated in children with pneumonia in
Nghe An province (2019-2021). A total of 126 clinical
pnemococcal strains isolated from unvaccinated children
less than 5 years of age with pneumonia at the Nghe An
Obstetrics and Pediatrics Hospital, Vietnam during the
period from Nov 2019 and Dec 2021. All strains were
identified using conventional microbiological method,
VITEK® 2 Compact system and specific PCR. The
antimicrobial resistance patterns of pnemococcal strains
were determined using the VITEK® 2 Compact system.
Polymerase chain reaction (PCR) assay were used to
detect the macrolide resistance genes erm(B) and mef(A).
Of the 126 isolates, 92.1% (116 of 126) were PCR positive
for erm(B) and 57.9% (73 of 126) were PCR positive for
mef(A). 120 (95.3%) had the mef(A) and/or the erm(B)
gene and 54.8% of strains were both erm(B) and mef(A)
positive. The findings of the current study showed high
prevalence of the mef(A) and erm(B) genes among
macrolide-resistant S. pneumoniae isolates in children
with pneumonia in Nghe An province.

Keywords: antibiotic resistance, erm(B), macrolide,

mef(A), Streptococcus pneumoniae.
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thoi gian tir thang 11/2019 dén thang 12/2021. Mau dich ti
hau/dom dugc 1y boi bac sy chuyén khoa nhi va chuyén toi
labo xét nghiém vi sinh trong vong 2 gior dé phan 1ap vi khuan.
TAt ca cac mau bénh 'phém duoc u trén dia thach mau chira 5%
mau ctru (Himedia, An Dg) ¢ 37°C trong tu nuobi cdy chira 5%
CO, trong thoi gian 18-24 gio. Nhitng mau moc vi khuén s@
duorc cay chuyén sang dia thach mau khac rdi phan tich hinh
thai bang nhuém gram va dinh danh bang hé thong VITEK®
2 Compact (bioMérieux, North Carolina 27712, Hoa Ky) theo
huéng dan cua nha san xuit. Nhirng mau chua moc vi khuén
duoc U thém 24 gio trude khi két luan am tinh va loai bo. Mau
duong tinh véi phé cau khuén tiép tuc duogc khéng dinh béng
PCR v6i cip moi ddc hiéu cpsA-F (5-GCA GTA CAG CAG
TTT GTT GGA CTG ACC-3’) va cpsA-R (5-GAA TAT TTT
CAT TAT CAG TCC CAG TC-3") thiét ké trén gen cps(A) cho
phé cau khuan duoc tham khao trong mot nghién ctru trude
[12]. Sau d6, 22 chung phé cau khuédn dai dién dugc chay PCR
va gui gidi trinh tu mot phan gen 168 tai Hang Apical Scientific
Sdn. Bhd (Selangor, Malaysia) sir dung cap moi 27F (5°-AGA
GTT TGA TCC TGG CTC AG-3’) va 1492R (5’-GGT TAC
CTT GTTACG ACT T-3°) [13].

2.2. Xdc dinh tinh trang khdng thudc

Céc chung vi khuin duge xac dinh mirc do nhay cam vdi
cac khang sinh, trong d6 cod cidc khang sinh azithromycin,
clarithromycin, erythromycin thugc nhém macrolide bang hé
thong VITEK® 2 Compact theo huéng dan ciia nha san xuét
Thong qua ndng do e ché tdi tiéu (MIC), cac ching phé cau
khuan dwoc phan loai nhay, trung gian, khang v6i cac khang
sinh dua theo tai liéu M100 cua Vién Kiém chuan 1am sang
va Xet nghiém Hoa Ky ndm 2020 [14]. Chung S. pneumoniae
ATCC 49619 dugc st dung lam chung chuan tham chiéu.
Cac ching dugc khing dinh 1 phé cau khuan va khang véi
it nhat mot trong 3 khang sinh azithromycin, clarithromycin,
erythromycin s€ dugc dua vao xac dinh tan suat c6 mit ciia cc
gen erm(B) va mef(A).

. 2.3. Xac dinh tan sudt mang gen erm(B) va mef(A) 6 phé
cau khudn

Céac phan tmg PCR dugc sir dung dé x4c dinh tan suat mang
gen erm(B) va mef(A) ¢ cac chung phé cau khuan khang khang
sinh macrolide. Cu thé, su c6 mit cua gen erm(B) & céc ching
phé cau khudn duoc xac dinh bang cap moi ermB-F (5’-TGG
TAT TCC AAA TGC GTA ATG-3") va ermB-R (5’-CTG TGG
TAT GGC GGG TAA GT-3") cho san pham c6 kich thugc 745
bp [15]. Chu trinh nhi¢t cia phan mg PCR nhu sau: mét chu
ky 95°C trong 5 phiit; tiép theo 14 35 chu ky, mdi chu ky gom 3
budc 94°C trong 45 gidy, 61°C trong 45 gidy va 72°C trong 90
gidy; cudi cung 1a 1 chu ky 72°C trong 10 phat. Su ¢6 mit cia
gen mef{A) dugc xac dinh bing cip mdi mef(A)-F (5°-AGT
ATCATT AAT CAC TAG TGC-3’) vamef(A)-R (5’-TTC TTC
TGG TAC TAA AAG TTG-3") cho san pham kich thudc 348
bp [16]. Chu trinh nhi¢t cua phan ing PCR nhu sau: mét chu
ky 95°C trong 5 phiit; tiép theo 14 35 chu ky, mdi chu ky gom 3



budc 94°C trong 30 gidy, 50°C trong 30 gidy va 72°C trong 30
gidy; cuoi cung la 1 chu ky 72°C trong 10 phut.

2.4. Xir Iy 50 liéu

S6 lidu nghién ctru dugc nhap lidu va phan tich bing phan
mém théng ké IBM SPSS phién ban 20.0 (Armonk, New York,
Hoa Ky). Trinh tu gen 16S cta phé cau khuan duoc chinh stra,
ghép cdp va xdy dung cay phé hé bé'tng chuong trinh MEGAG6.06,
str dung phuong phap két ndi lién ké NJ (Neighborjoining) véi
hé sb tin cdy bootstrap 1a 1.000 lan lap lai. Cac trinh ty thu
dugc dugc so sanh véi trinh tw tham chiéu trén ngan hang gen
(NCBI) su dung cong cu BLAST tai trang web http://ncbi.nlm.
nih.gov ctia Trung tim Théng tin Cong nghé Sinh hoc Qudc
gia Hoa Ky.

2.5. Viin dé dgo dirc trong nghién ciru

Cha me cua tré tham gia dugc thong tin vé muc dich cta
nghién ctru va ky vao ban chp thuin tham gia nghién ciru
truéc khi viée 1y mau bénh pham duoc tién hanh. Quy trinh
va cac khia canh dao duc trong nghién ctru dugc thong qua
Hoi dong dao dirc ctia Vién Sét rét, Ky sinh tring va Con tring
Trung vong tai Quyét dinh s6 225/QD-VSR vio thang 3/2018.
Thong tin cia tré tham gia dugc bao mat va chi su dung vao
muc dich nghién ctu.

3. Két qua
3.1. Mjt s6 dic diém ciia ddi twong nghién ciru (bang 1)

Bang 1. Mét s6 dac diém cha déi twong nghién clru (n=126).

Dic diém S6 lwong Ty 18 (%)
Gidi tinh

Nam 82 65,1

Nit 44 34,9
Nhém tudi

<24 thang 96 76,2

>24 thang 30 23,8

Trong nghién ctru ndy, tré em nam chiémﬁ 65,1% cao hon
so voi tré¢ em nit 34,9%. Pa s0 tré bi viém phdi cap co do tudi
dudi 24 thang (76,2%).

3.2. Két qua dinh danh cdc chiing phé ciu khudn

Toan bd 126 chiing nudi cy duong tinh voi phé cau khuan
déu co két qua PCR duong tinh voi gen cpsA. Trinh ty mot
phan gen 16S cta 22 chung dai dién dugc so sanh voi ngén
hang gen déu cho két qua phii hop voi phé cau khuan (ty
1¢ tuong dong >98%). Cac trinh tu nay da dugc dang ky va
cap ma so trén ngdn hang gen vdi ma s6 tir MW672550 dén
MW672562 va tir MZ007491 dén MZ007499. Phan tich quan
h¢ pha h¢ cho thay, cac chung phé cau khuan trong nghién ciru
ndy c6 quan h¢ gan giii voi cac chung phé cau khuan o Trung
Québc, Ha Lan (hinh 1) va quan hé xa véi lién cau khuan nhom
B (S. agalactiae), S. pyogenes va quan hé xa hon 1au cau khuin
(Neisseria gonorrhoeae).
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Hinh 1. Cay phat sinh loai xac dinh méi quan hé vé loai giira
cac ching phé cau khuan tai Nghé An dwa trén trinh tw doan
gen 16S xay dwng biang chwong trinh MEGA6.06, sir dung
phwong phap két néi lién k& NJ v&i hé sé tin cay bootstrap la
1.000 lan I&p lai.

3.3. Két qud xdc dinh tinh trang khang thudc nhém macrolide

100% céc ching phé cau khuan trong nghién ctru nay khang
ddng thoi 2 loai khang sinh azithromycin va clarithromycin.
Ddi voi khang sinh erythromycin, 99,2% cac chung (125
chiing) xuat hién khang, chi 0,8% (1 chung) nhay cam (hinh 2).
100 0 0 0,8%

90
80
70
60
50 100% 100%
40
30
20
10

0

m Nhay
B Trung gian

m Khang

Azithromycin Clarithromycin Erythromycin

Hinh 2. Két qua xac dinh tinh trang khang thuéc nhém
macrolide ctia 126 chiing phé ciu khuan.

3.4. Tan suit mang gen erm(B) va mef(A) (bang 2)

Bang 2. Tan suit mang gen erm(B) va mef(A) ctia cac chiing
phé cau khuan khang khang sinh nhém macrolide (n=126).

Kiéu mang gen S6 lwgng Ty 1€ (%)
Mang erm(B) 116 92,1
Mang mef(A) 73 57,9
Mang ddng thoi 2 gen erm(B) va mef{A) 69 54,8
Mang gen erm(B), khong mang gen mef(A) 47 37,3
Mang gen mef(A), khong mang gen erm(B) 4 3,2
Khéng mang ca 2 gen erm(B) va mef(A) 6 4,8
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Tan suat mang gen erm(B) va mef(A) ciia cac chiing phé
cau khuan khang khang sinh macrolide 1an luot 1a 92,1 va
57,9%. Tan suit mang dong thoi 2 gen nay la 54,8% va
khéng mang gen nao trong 2 gen nay la 4,8%.

Hinh 3. Minh hoa két qua chay PCR phat hién gen erm(B) &
phé cau khuén.

Trong hinh 3, giéng 1 va 3: chung phé ciu khuin khong
mang gen erm(B); giéng 2, 4, 6-9: chung phé cu khuin
mang gen erm(B); giéng 5: thang ADN chuan 100-1500 bp;
giéng 10: chimg duong; giéng 11: chimg am.

Hinh 4. Minh hoa két qua chay PCR phat hién gen mef(A) &
phé cau khuén.

Trong hinh 4, giéng 1 va 2: chung phé cau khudn mang
gen mef(A); gleng 3: thang ADN chuan 100-1500 bp; g1eng
4-7: ching phé cau khudn khong mang gen mef{A); giéng 8:
chtng dwong; giéng 9: chimg am.

4. Ban luan

Macrolide 1a nhém khang sinh dwoc sir dung kha phd bién
dé diéu tri bénh viém phdi cong ddng va cac bénh nhiém tring
duong ho hap khic do kha nang dung nap d& dang va phd tac
dung rong dbi véi cac vi khuan gay bénh dudng hé hép [5, 17].
Mot s6 thude méi nhu clarithromycin va azithromycin duoc
khuyén céo 1a thudc dau tay dé diéu tri theo kinh nghiém viém
phdi cong dong. Cac thube nay co thé dugce sir dung mot minh
cho bénh nhan ngoai trt, dac biét nhiing nguoi khong c6 bénh
Iy két hop, hodc duogc st dung phdi hop cung véi cac khang
sinh nhom B-lactam cho cac bénh nhan diéu tri ndi tru [17].
Tuy nhién, tinh trang khang khang sinh macrolide ngdy cang
phd bién ¢ phé cau khuan gay ra nhiing lo ngai vé viéc sir dung
nhom khang sinh nay trong thuc hanh diéu tri [5]. Do do, dir
liéu vé tinh trang khang thudc va co ché khang thudc co vai tro
quan trong dé hudng dan sir dung khang sinh pht hop, hidu qua
trong thyc hanh diéu tri cic bénh do phé cau khuén [7].

Trong nghién ctru nay, phe cau khuan duoc phéan lap tir tré
dudi 5 tubi bi viém ph01 cap. Pa phan tré bj viém phdi phé
cau khudn c6 d¢ tudi dudi 24 thang va la nam gi6i. Day 1a
nhém tudi chua duge tiém chung vac xin phong chong bénh
do phé ciu khudn giy ra. Két qua khang sinh do ddi véi 3
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khang sinh nhém macrolide 1a azithromycin, clarithromycin va
erythromycin cho thdy, 99,2% cac ching (125 ching) khang
dong thoi ca 3 loai khang sinh nay. Pidu d6 cho thay, ty 1&
khang cuing lic nhidu khang sinh nhém macrolide ciia phé cau
khuin & Nghé An la rat pho bién. Két qua nay chi ra ring,
azithromycin, clarithromycin va erythromycin hau nhu khong
¢6 tac dung trong diéu tri bénh do phé cau khuan. Tinh trang
khang thudc nhom macrolide 12 van dé rit dang lo ngai nhu céc
nghién ctru trude da dé cap [5], nhung ddy lai 1a thong tin chi
dan quan trong gitp cac bac sy 1am sang Iya chon khang sinh
phtt hop cho nhitng bénh nhan nghi ngd nhidm phé cau khuan
ngay ca khi chura c6 két qua khang sinh db.

Cac gen erm(B) va mef{A) tham gia vao 2 co ché khang
thudc macrolide khic nhau cua phé ciu khuin di dugc xac
dinh tan sudt c6 mat. Két qua phén tich cho thy, tin suit mang
gen erm(B) va mef{A) cua cac chung phé cau khuan khang
khang sinh macrolide twong tmg 1a 92,1 va 57,9%. Tat ca cac
ching mang gen erm(B) vi/hoic mefilA) déu khang it nhat
mot trong sd cac khang sinh azithromycin, clarithromycin va
erythromycin. Tan sudt phé cau khang khang sinh macrolide
mang gen erm(B) & nghién ctru nay cao hon hau hét cac nghién
ctru trude ddy trén thé gidi. Cac nghién ctru khéc nhau trén thé
gi6i cho thay, tin suat mang gen erm(B) ¢ phé cau khang khang
sinh macrohde dao dong tur 5 dén 90,2% [4]. Theo do tan sudt
phé cau khuan mang gen erm(B) kha cao & mét s6 nude nhu
Ma Réc (90,2%), Bi (90,2%), Phap (90%), Phan Lan (80,8%),
Tay Ban Nha (74,3%) va Venezuela (83,3%). Trong khi, tan
suat thap hon gip ¢ Anh (20,8%), cac nudc Bic My (5-27%) va
Argentina (19,2%) [4]. D6i v6i gen mef(A), tan sudt mang gen
ndy & cac nghién ctru trén thé giéi thuong dao dong tir 0 dén
57,5%, trung binh khoang 30%, thap hon nhiéu so v&i & nghién
cuu nay [4, 18, 19].

Tén suat mang it nhat mot gen va mang dong thoi 2 gen
erm(B) va mef{A) & cac chung phé cau khudn khang khang sinh
macrolide trong nghién ctru ndy kha cao (95,2 va 54,8%). So
v6i cac nghién curu tai Ptrc va Nhat Ban, tan suat mang it nhét
mot trong 2 gen erm(B) va meflA) ¢ nghién ctru nay cao hon
(95,3 so voi 88 va 91,9%) [19]. Tuy nhién, so véi mdt nghién
ctru tai Canada, tan suat mang it nhat mot trong 2 gen erm(B) va
mef(A) 6 nghién clru nay lai thap hon (95,3 so v6i 98,1%) [18].
Chuing t6i ciing nhén thdy rang, tin suit mang dong thoi 2 gen
erm(B) va mef(A) trong nghién ctru ndy cao hon nhiéu so voi
cac nghién ctru khéc trén thé giéi. Vi dy, ¢ Li Bing va Canada,
tan suat mang dong thoi 2 gen erm(B) va mef(A) ciia phé cau
khudn khang erythromycin lan luot 13 32 va 2,8% [18]. Con &
mdt nghién ctru tai Pic cho thiy, khong thdy ching phé cau
khuan khang erythromycin nao mang dong thoi 2 gen nay [20].

C6 6 chung khang khang sinh macrolide ¢ nghién ctru nay
khong mang gen nao trong s0 2 gen erm(B) va mef(A), chiém
4,8%. Nhu di dé cap & trén, ¢6 nhiéu gen khac nhau tham gia
vao co ché khang khang sinh nhom macrolide cta phé cau
khuan nhu cac gen thudc ho erm 1a erm(A), erm(B), erm(C),
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erm(E) ndm trén plasmid cta vi khuan va cac gen thudc ho mef
va msr tao ra cac kénh bom thudc ra khoi vi khuéan [4, 5]. Do
vy, 6 ching khong mang ca 2 gen erm(B) va mef(A) rit c6 thé
s& mang mot hodc nhiéu gen khac trong s6 cac gen erm(A),
erm(C), erm(E) hoac mef va msr. Theo cac nghién ciu trude,
tai nhiéu noi, ty 16 mang gen mef(E) c6 thé cao hon nhiéu so véi
gen mef(A). Vi du: ¢ Canada, ty 1¢ mang mef(E) 1a 95%, trong
khi ty 1¢ mang mef(A) chi 5%, hay ¢ Colombia ty 1¢ mang cac

gen mef(E) va mef(A) 1an luot 13 30,7 va 0,9% [4]. Do do, mo
rong nghién ctru xac dinh sy c¢6 mét cua cac gen khac la rat can
thlet dé lam sang t6 co ché khang khang sinh macrolide ¢ phé
cau khuén,

O Viét Nam, theo nghién ctru cua T.T. Ha (2017) [10]
thyue hién tai 3 tinh/thanh gém Ha No¢i, Hai Duong va Khanh
Hoa, tin sudt mang gen erm(B) va mef{A) tuong tng 1a 86,4
va 39,3%. Trong khi d6, nghién cuu ctia Lé Van Duyét va cs
(2017) [11] trén 26 chung phé cau khudn khong ghi nhan ching
nao mang gen erm(B) va chi 1 ching mang gen mef(A). So véi
nghién ctru cua chiing t61, ty 1¢ mang gen erm(B) va mef(A) &
2 nghién cliru nay thép hon. Theo D.J. Hoban va cs (2001) [18],
dir lidu vé cac gen lién quan dén khang thuéc‘ macrolide cung
v6i dit lidu khang thude 14 cin ctr quan trong dé lya chon khang
sinh phu hop st dung trong thyc hanh 1am sang diéu tri bénh do
phé cau khuan. Tuy nhién tai Viét Nam, van e ' nay chua thyce
su dugc quan tdm nén dir liéu con rat khiém tén. Vi vay, can
co thém nhimg nghién ctru khac trén quy mé rong hon vé tinh
trang khang thuoc tin suat mang cac gen lién quan dén khang
thudc ciia phé cau khuan dé co thém co so dua ra cac khuyén
céo st dung khang sinh macrolide trén 1dm sang mot cach phu
hop, hi¢u qua.

5. Két luan

Nghién ctru trén 126 ching phé ciu khuan khang khang
sinh macrolide cho thdy, tin suat mang cic gen erm(B) va
mef(A) 1an lwot 12 92,1 va 57,9%, tan suat mang it nhit 1 trong
2 gen 12 95,3% va mang dong thoi 2 gen 14 54,8%.

LO1 CAM ON

Nhoém nghién ctru xin chan thanh cam on S¢ Khoa hoc va
Cong nghé Nghé An da tai tro kinh phi cho nghién ctu nay;
Bénh vién San Nhi Nghé An, Hoc vién Quan y di hd tro thu
thap bénh pham, phan 1ap vi khuan, lam khang sinh d6 va xac
dinh gen lién quan dén khéng thudc cta phé cau.
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Tém tit:

Hdi chirng bong vay da do tu cau (Staphylococcal-scalded skin syndrome - SSSS) 1a mjt tinh trang ban d6 bong vay
trén dién rong do doc td troc vay cia Staphylococcus aureus gay ra. Bénh nay thwong anh hwéng dén tré duéi 5 tudi
véi triéu ching thwong gap la bong vay va phong rfp, bénh thwong (‘Iap trng nhanh véi liéu phap khang sinh. Nghién
ciru bao cao 4 truong hop tré mic SSSS, tit ca dwoc xac dinh duéi 2 tu01, nhp vién tai Bénh vién Tré em Hai Phong.
Bénh Xuit hién véi cac triéu ching ban diu kém theo sot, ca 4 tré déu phat hién s6m, diéu tri khang sinh va truyen

dich nén c6 diu hiéu hdi phuc tét.

Tir khod: hdi chirng bong vay da do tu cau, khang sinh, Staphylococcus aureus.

Chi sé phin loai: 3.2

Staphylococcal-scalded skin syndrome:
A case series at Hai Phong Children Hospital
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Hai Phong Children Hospital, Viet Duc Street, Lam Ha Ward, Kien An District,
Hai Phong City, Hai Phong Province, Vietnam
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Abstract:

Staphylococcal-scalded skin syndrome (SSSS) is a
widespread, scaly erythematous condition caused by
the exfoliative toxin of Staphylococcus aureus. This
disease usually affects children under 5 years of age with
common symptoms of scabbing and blistering, which
often responds quickly to antibiotic therapy. The authors
reported 4 cases of children with SSSS, all identified as
under 2 years of age and admitted at Hai Phong Children
Hospital. The disease appeared with initial symptoms
accompanied by fever, all 4 children were early detected
and treated with antibiotics, so they showed good signs
of recovery.

Keywords: antibiotic, staphylococcal-scalded skin

syndrome, Staphylococcus aureus.

Classification number: 3.2
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1. Dat van de

SSSS hay hi chimg da dang bong do tu cau 1a nhidm
trung da cap tinh gdy ra do cac chung tu ciu vang thudc
nhém cép tinh I tip 3A, 3B, 3C, 55 va 71. SSSS thudng gip
& tré em dudi 5 tudi, nhung nhiéu hon ¢ tré dudi 3 thang
tudi, ddc biét hay gip ¢ lta tudi so sinh va c6 xu hudng
bung phét thanh dich do sy lay nhiém va c6 nguy co de
doa dén tinh mang. Trong trudng hop nhiém trung, bé mit
da bi bong ra, da nhu bi bong béi chit 1ong nong [1]. Ty 1&
mic SSSS thap va dugc xép vao danh sach mot trong nhirng
bénh hiém gdp. Tuy hoi chimg thuong gip ¢ nhimg tré nho
duéi 2 tudi nhung ngudi 16n c6 tinh trang suy giam mién
dich va bénh than ciing c6 nguy co cao mic phai. Trong
bai bdo nay, nhom nghién ctru trinh bay 4 truong hop dudi
2 tudi bi SSSS, nhan manh vai tro chan doan, phat hién va
diéu tri sém hoi chung nay.

2. Bao cao cac ca lam sang

2.1. Ca lam sang 1

Bénh nhi nam, 6 thang tudi, dé thuong, nhap vién vai ly
do sbt cao, ho kém co6 ton thuong bé mit da. Bénh dién bién
3 ngay véi triéu ching khoi phat 1a sét cao va ho dom, st
theo con, nhié¢t do dao dong 38-39,5°C, tré cod quéy khéc va
b6 bu trong con sét. Dén ngay thir 2 sau khi s6t, bé mat da
ving mit, c6 bt dau hinh thanh nhing ton thwong bi bao
mon kho, ving t6n thuong nhanh chong lan ra ving lan
can. Tién st bénh cua tré va gia dinh déu chua phat hién
bét thuong. Kham thay bénh nhi sbt cao 39°C, phat hién tén
thuong da & ving mat, miii, miéng, ¢ va lan xuéng mot



it & nguc, ddu hiéu cua Nikolsky duong tinh (hinh 1). Cac
xét nghiém can 1am sang cho thiy: Ca>" 1,09 mmol/l, dinh
luong sat huyét thanh 18,38 pmol/l, dinh lugng CRP 80,06
mg/l, IgA 13 mg%, bach cau da nhan trung tinh 8,44 g/l,
h6ng cau 3,08 T/l huyét sdc t6 99,2 g/1, hematocrit 28%.
Hinh anh Xquang nguc thang cho hinh anh viém phé quén.
Nubi cdy vi khudn tim thay khuan Staphylococcus aureus.
Sau khi dugc tham kham va chan doan bénh, tré duge yéu
cau diéu tri va theo ddi tai Bénh vién Tré em Hai Phong.

Hinh 1. Hinh anh tén thwong da & viing mét va cé cua treé.

Phac d6 diéu tri ctia tré bao gom: khang sinh Ceftriaxone
lidu 100 mg/kg/ngay + Selemycin lidu 15 mg/kg/ngay,
truyén NaCl 0,9% kém thudc khang Histamin. Chiam soc tai
chd bﬁng cac dung dich Jarish, Vaseline, Amthimucin. Sau
3 ngay diéu tri, tinh trang tré c6 ddu hiéu chuyén bién tich
cuc: da kho, da bong vay, hét sdt, an uéng duoc, van con
ho. Xét thiy tinh hinh cua tré, gia dinh xin phép cho tré xudt
vién, cham soc va theo doi ¢ nha.

2.2. Caldm sang 2

Bénh nhi nam, 24 thang, d¢ thuong, vao vién vdi ly do
s6t cao kém theo ton thuong da & ving mit va lung. Bénh
khéi phat 2 ngay trude khi vao vién véi tridu ching sdt cao,
lién tuc véi nhiét d6 dao dong 38,5-40°C. Déng thoi, nhitng
vét myun nudc li ti bat dau xuat hién & ving mat va lung dan
dén cac khu vuc tén thuong bi bong troc da. Ngoai ra, tré
con bo an, thuong xuyén quiy khoc. Tién sir cta bénh nhi
va gia dinh khong phat hién cac d4u hiéu twong tuy. Bénh nhi
ciing chua sir dung phuong phap diéu tri nao trudc khi vao
V1en Lic tham kham [am sang thay tré sot, nhiét do 38,5° C
quiy khéc nhiéu. Tai ving mat ¢6 ton thuong bong troc, sin
d6 vung xung quanh mét va miéng, ddu hiéu cua Nikolsky
duong tinh. Ving da & sau lung tré c6 ndi ban, bit dau hinh
thanh cac vét bong do khé (hinh 2). Cac xét nghiém can
lam sang cua bénh nhi bao gdm: héng cau 5,08 T/, MCV
(thé tich trung binh hdng cau) 69,2 fL, MCH (luong huyét
sdc tb trung binh hong cau) 23,7 pg, bach cau 11,3 g/l, bach
cau lympho 5,72 g/l. Nudi cdy vi khuan 4m tinh. Cac hinh
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anh siéu am 6 bung, Xquang nguc thing chua phat hién
bat thuong. Sau tham kham, tré duoc chin doan mic SSSS,
duoc chi dinh nhap vién diéu tri va theo ddi tai Khoa Noi
tong hop, Bénh vién Tré em Hai Phong.

[ -
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Hinh 2. Tén thwong da viing mét va lwng ca tré.

Sau nhap vién, nhém nghién ciru diéu tri cho bénh nhi
bang phac do: khang sinh Cefoperazone 100 mg/kg/ngay +
Gentamycin 8 mg/kg/ngay kém truyén dich NaCl 0,9% va
khang Histamin Dimedrol. Cham soc tai chd bang cac dung
dich Jarish, Vaseline, Amthimucin. Sau 5 ngay diéu tri noi
tra, tré da hét sét, tu an ubng duoc, ton thuong ving da &
lung da khoi hin, con ton thuong & ving mat da hét san do,
da bat dau két vay va bong ra. Sau ngay diéu tri thi 5, gia
dinh bé d3 xin vé chiam soc, theo ddi tré tai nha va tai kham
theo dinh ky.

2.3. Ca ldm sang 3

Bénh nhi nit, 2 thang tudi, dé thuong, vao vién véi ly
do sbt cao kém theo du hi¢u bong tréc da viing mit nang.
Bénh dién bién duoc 3 ngay trudce khi vao vién va khoi phat
bang nhirng con sdt cao (38-40°C). Pén ngay tht 2 sau khi
s6t, da vung mat cua bé bit dau ndi nhitng boc nudc roi
nhanh chong hinh thanh cac vung bi bao mon, bong troc
cung mot vai ton thuong trot tai vung bi bong tréc kém theo
quiy khoc nhiéu va boé bu. Trude khi vao vién, gia dinh
chua dung phuong phap/thude nao diéu tri cho bé. Tién sir
clia bé va gia dinh chua c6 dau hiéu bat thuong. Kham 1am
sang thay: tré s6t cao 39,5°C, quiy khoc nhiéu, tinh trang
t6n thuong da kha nghiém trong. Trén cac meg tén thuong,
dac blet la xung quanh miéng va mét, da mém di tu lai thanh
cac nép gap va sy co rut cia né da dé lai nhlmg vung da
san sui khién nguoi bénh vo cung dau don. Déu hiéu cua
Nikolsky la duong tinh (hinh 3). Sau tham kham 1am sang,
nhom nghién ctiru quyét dinh cho bénh nhi nhap vién diéu
tri va theo doi tai Khoa Noi téng hop - Bénh vién Tré em
Hai Phong.
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Hinh 3. Tén thwong x6i mon kém déng vay xung quanh miéng
cua tré.

Sau nhdp vién, nhom nghién ctu tién hanh diéu tri
cho bénh nhi theo phac d6: khang sinh Vancomycin
40 mg/kg/ngay két hgp véi truyén dich NaCl 0,9% va khang
Histamin Dimedrol. Trong diéu tri tai chd, nhém nghién ctru
ciing sir dung phac do tuong tu 2 ca lam sang trén (Jarish,
Vaseline, Amthimucin). Trong qué trinh diéu tri, tré c6 ddu
hiéu tién trién tich cuc. Sau 7 ngay diéu tri va theo doi tai
vién, tinh trang cua tré da on dinh: tré hét sdt, an duoc, it
quiy khoc, cac ving da bj ton thwong di bong ra gan hét
va bét dau 1én da non. Qua xem xét va thim kham, nhom
nghién ctru quyét dinh cho gia dinh dua bé vé cham soc,
theo doi bé tai nha va hen tai khdm sau 1 thang.

2.4. Caldm sang 4

Bénh nhi nam, 6 thang tudi, dé thuong. Bénh nhi vao
vién vai 1y do s6t va noi ban do kém bong troc da & ving
mit, cd va lung. Vao 3 ngay trude khi vao vién, bénh nhi bét
dau sdt cao, sot theo con, trong con sbt nhiét do dao dong
38-39°C, tré qudy khoc nhiéu, dn udng it. Vao 2 ngay sau
khi sbt, trén mat cta tré bat dau xut hién cac vét dat da, sau
d6 chung nhanh chéng x6i mon gay bong troc da, dac biét
1a viing mat va miéng, khién tré dau don khi cir dong miéng.
Trudce 6, gia dinh chua dung thude gi diéu tri cho tré. Qua
thdm kham 1am sang thay: tré tinh, quay khéc nhiéu, sét cao
(38,5°C). Kham thiy c6 ton thuong da & ving mit, ¢b va
lung. Tai ton thuong ving mit, xung quanh mat va miéng
¢6 nhiéu vét dat kém theo bong troc da. Con & lung va co,
da tré n6i ban do thanh dam 1ém, chua c6 dau hiéu bong da.
Dau hiéu cta Nikolsky 4m tinh & ca mat, ¢6 va lung (hinh
4). Sau tham kham va hoi bénh, tré dugc gia dinh lam thu
tuc nhap vién dé diéu tri va theo ddi thém tai Bénh vién Tré
em Hai Phong.

JHOAHOC . -

Hinh 4. Cac vét dat, bong tréc da & viing mét va ban dé vung
lwng.

Qua tham kham tinh trang cua bénh nhi, nhém nghién
ctru tién hanh diéu tri theo phac do: Vigentin dang goi
30 mg/kg/ngay két hop voi truyén dich khang Histamin
Clopheniramin. Ngoai ra, trong diéu tri tai chd, nhom
nghién ctru ciing st dung giéng nhu cac bénh nhi trén
(Jarish, Vaseline, Amthimucin). Sau 3 ngay diéu trj va cham
soc, tinh trang cua tré chuyén bién rat tich cuc: tré hét s,
khéng quiy khoc, an duoc nhidu va cac ving ton thuong da
dang dan thu hep, mot sé chd di khoi han nhu ¢6 va lung.
Theo tinh trang nay, nhom nghién ctru chip nhén yéu ciu
xin vé cham soc va theo ddi tré tai nha cua gia dinh va hen
tai kham dinh ky.

Sau khi tai kham theo dinh ky, tat ca bénh nhi ké trén
déu da khoi han va khong c6 bién chimg nao duge ghi nhan.

SSSS 14 mot tinh trang da hiém gap, chii yéu anh huong
dén tré em. Lan dau tién dugc mo ta boi nghién ctu cia
P.J. Haasnoot va cs (2018) [2], nhiém tring do tu ciu gy ra
cac vét phong rop trén da. Da bi bong troc 1a do chat doc tay
da chét, loai A va B (ETA va ETB). Tré so sinh va tré em c6
nguy co mic SSSS cao hon do hé mién dich chua phat trién
dé san xuit khang thé chéng lai ETs va kha ning bai tiét doc
t gay bénh cua than khong du. Tuong tw nhu tré nho, ngudi
16n bi suy giam mién dich hodc ngudi lon méc bénh than c6
ty 16 méc SSSS cao hon. Mic du hiém gip, nhung hoi ching
nay c¢6 kha ning gy tir vong cao. Do d6, néu co biéu hién
s6t kém theo ban do, dic biét 13 & tré em, cac bac sy da liéu
nén dic biét coi SSSS TEN va phan tmg thudc 1a chan doan
phén biét. Didu tri kip thoi sém cho tién lugng tdt, nhung
diéu tri cham tré, chan doan khong diing va suy giam mién
dich, bénh c6 thé tién trién va din dén viém mo té bao, viém
cau than nhiém tring huyét ciing nhu bién chimg khac dan
dén tir vong [3].
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Céc dic diém 1am sang ctia SSSS bao gdm mot giai doan
tién cdn, trong d6 c6 thé sbt va tré ¢ thé trd nén cau kinh.
Tiép theo 1 su xudt hién ciia cac mang ban do trén co thé,
trén do6 phat trién cac mun nudce 16n dé& vo. Khi cac mun
nuée nay vo ra, da c6 mau do va dong vay [4]. Tt ca cac
dic diém 1am sang nay da duoc quan sat thiy ¢ bénh nhi
ctia nhom nghién ciru. Thong thuong, chan doan SSSS dugc
thuc hién trén lam sang voi su tro giup cia cac bao cdo
nudi cay, nhu nhém nghién ciru da 1am trong trudng hop cia
minh. Tuy nhién, néu nghi ngd, chin doan c6 thé dugc xac
nhéan thong qua sinh thiét da cho thay sy phan cit ndi bi ma
khong ¢o hoai tir [5].

Céc bién thé 1am sang c6 2 loai SSSS tong quat va cuc
bd. SSSS khu tri dwong nhu wu tién tit ca cac ving cong va
nép gép, dic biét 1a cic co gap & nach, hang va chi. Viéc xac
nhan duogc thuc hién bing tam bong tur cac ton thuong da
va céac khu vuc ban dau. Céy mau 1a dé chan doan xac dinh,
dugc thuc hién nhu trong truong hop ciia nhom nghién ctru.
Sinh thiét da cho thay su phan chia thanh 16p hat v6i thim
nhiém té bao viém. Chan doan dugc thuc hién trong truong
hop cia nhom nghién ctru dya trén phét hi¢n lam sang va
c6 thé 1a céiy mau cung mot sO xét nghiém. Tuy nhién, trong
4 truong hop cua nhém nghién ctru, chi 1 truong hop nuodi
cdy gip S. aureus khang Methicillin (Methicillin-resistant
S. aureus - MRSA). Tuy nhién, néu nghi ngd MRSA,
Vancomycin hodc Linezolid dugc chi dinh. Clindamycin
duoc cong nhan 1a hiru ich trong cac bénh nhiém tring do
tu cau [1].

Trong nhitng ca l1am sang dugc bao cao ¢ trén, cac bénh
nhi dang phat trién SSSS dugc nhém nghién ciru dua ra
phac dd diéu tri theo cach tuong tu nhu bénh nhi béng, tic
la duy tri hydrat hoa, cham soc vét thuong tai chd va thém
diéu tri bang khang sinh cing v6i doi ngii bac sy nhi khoa
va béac sy da lidu lién nganh. Pic biét, mot diéu may mén
0 céc ca bénh trén la nguodi nha bénh nhi phat hién nhanh
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chong, dua tré di kham va di€u tri sém. Vi vay, viéc diéu tri
cling tré nén thuan loi, nhanh chong va khong dé lai bien
chung cho tré.

4. Tuyén hé va su dong y ciia bénh nhan

Nhom nghién ciru xac nhan réng da duoc nhan cac mau
don ddng y thich hop tir cha me ctia bénh nhi dé hoan thanh
bao cao chum ca bénh nay. Ho dugc dam bao réing tén va
tén viét tit ctia bénh nhi s& khong duoc cong bd va mac du,
nhém nghién ctru dam bao sé nd lyc thyc hién che giéu danh
tinh ctia bénh nhi, nhung khong thé dam bao tinh an danh.

Theo két qua diéu tri, tat ca bénh nhi trong bao cdo nay
déu duoc diéu tri khoi hoan toan, tuy nhién SSSS van cé
kha ning gay tir vong cho bénh nhi. Do d6, chan doan som,
diéu tri kip thoi va tuan theo cac bién phap vé sinh tich cuc
1a diéu can thiét dé quan 1y thanh cong bénh nay.
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Tom tit:

Nghién ctru trinh bay két qua khao sat diéu kién phan Gng tong hop 4,6-dihydroxyauron va cic din chét bing
phuong phap vi séng, gdm céc giai doan: tong hop 2°,4°,6’-trihydroxycloroacetophenon (50 W, 65°C va 30 phut),
4,6-dihydroxybenzofuran-3(2H)-one (50 W, 60°C va 5 phut) va 4,6-dihydroxyauron (50 W, 80°C va 20-40 phiit). Quy
trinh sau khao sat dwoc ap dung dé tong hop cac din chit 4,6-dihydroxyauron véi nhém thé khac nhau trén vong

benzyliden.

Tir khod: auron, benzaldehyd, phloroglucinol, téng hop hd trg vi séng, 4,6-dihydroxyauron.
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Abstract:

In this study, the authors described the evaluation of
microwave-assisted reaction conditions for the synthesis
of 4,6-dihydroxyaurone derivatives, including synthesis
of 2°,4°,6’-trihydroxychloroacetophenone (50 W, 65°C
and 30 min); synthesis of 4,6-dihydroxybenzofuran-
3(2H)-one (50 W, 60°C and 5 min), and synthesis of
4,6-dihydroxyaurone (50 W, 80°C and 20-40 min).
The optimum procedure was applied to prepare
4,6-dihydroxyaurone derivatives  with  different
substituents on the benzylidene ring.
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1. Ddt van de

Auron 12 nhom dan chét thude ho flavonoid, dong vai tro
quan trong trong viéc hinh thanh sic t6 cua hoa, qua [1]. Trong
nhling nam gén day, auron thu hut sy chll y cua y hoc khi mét
s0 dan chat dugc bao cao véi nhiéu hoat tmh sinh hoc trién
vong nhu khang virus, khang khuan, khang nim, chong oxy
ho4, (rc ché mot sb enzym quan trong trong chuyén hoa... [2].
Trong tu nhién, vi tri 4, 6, 4’ trong cau triic auron thuong dugc
gin cac nhom thé, chu yéu dudi dang hydroxy hoa, methoxy
hoa, glycosid hoa [3]. Dan chét 4,6-dihydroxyauron tw nhién
nhu aureusidin va bracteatin ¢6 tac dung chdng 6xy hod [4];
4,4 6-trihydroxyauron va hispidol wc ché tyrosinase [5].
Auron n6i chung va 4,6-dihydroxyauron ton tai v6i ham lugng
thap trong tu nhién va cdu trac kém da dang [4]. Dé ting tinh
da dang cu trac va tao dleu kién cho nghién ctru phat trién
thude, cac phuong phap tong hop din chét auron dugc phat
trién va tmg dung. Cac con duong tong hop auron c¢é thé chia
thanh 2 nhém: (1) Téng hop auron thong qua phan ng dong
vong ndi phan tir hay lién phan ti; (2) Téng hop auron thong
qua phan tng ngung tu giua benzofuran-3(3H)-on va aldehyd
thom (hinh 1) [6-10]. Da s6 quy trinh tong hop duoc thyc hién
v6i phuong phap gia nhiét truyén thong 0 nhiét d§ cao va trong
thoi gian dai. Piéu nay bét loi v6i dan chit 4,6-hydroxyauron
v6i 2 nhom hydroxy tu do [11].
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Hinh 1. Mot s6 phwong phap téng hop dan chat auron.
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Vi séng duge ap dung trong tong hop hitu €O voi nhiéu
wu diém nhu rGt ngan thoi gian phan tng, tiét kiém nang
luong va sir dung it dung moi [12-14]. Phan tmg trong didu
kién vi song han ché sy tiép xtic ciia nguyén liéu va san
pham véi nhiét do cao trong thoi gian dai; tir d6 giam thiéu
tao thanh san pham phy, san pham phan huy va nang cao
hiéu sudt. Nghién ctru nay trinh bay két qua khao sat didu
kién quy trinh tong hop cac dan chét 4,6-dihydroxyauron tir
nguyén liéu phloroglucinol va benzaldehyd hd tro vi séng
v6i muc tiéu cai thién hiéu suit, giam san phém phu va rat
ngin thoi gian phan tng.

2. Déi tuong va phuong phap nghién ciiu
2.1. Poi twong

Quy trinh tong hop dan chét 4,6-dihydroxyauron tir
nguyén liéu phloroglucinol va benzaldehyd dudi ho trg vi
song.

2.2. Nguyén li¢u va trang thiét bj

Hoa chét, dung méi hitu co tir cac nude Trung Qudc va
Puc theo tiéu chuan tong hop. Phan tng duoc tién hanh
dudi su hd tro vi song tir may tong hop hoa hoc Discover
SP-CEM. Phan (mg dugc theo ddi bang sic ky 16p mong
silica gel GF,,; phat hi¢n vét dudi dén UV 254 nm, 365
nm va dung dich FeCl, 0,5%. Diém chay do trén may Stuart
SMP10. Phé IR do tren may Tensor 27 Bruker (Truong Pai
hoc Y Dugce TP Ho Chi Minh). Phé khdi MS duoc do trén
méay Shimadzu LCMS (Vién Kiém nghiém Thubc TP HO
Chi Minh). Phé '"H-NMR va *C-NMR duoc do trén may
Bruker BioSpin GmbH (Truong Pai hoc Khoa hoc Ty
nhién, Dai hoc Qudc gia TP Hb Chi Minh).

2.3. Phuwong phdap nghién ciru

T6i wu quy trinh tong hop 4,6-dihydroxyauron tir nguyén
liéu phloroglucinol va dan chat benzaldehyd: Dan chét
4,6-dihydroxyauron dugc tong hop tir nguyén liéu dau
phloroglucinol va dan chét benzaldehyd thong qua 3 budc
(hinh 2) [15].

OH

/@\ + CI”CN
HO OH

Phloroglucinol

Dé&n chat |
benzaldehyd |

KOH/EtOH 50%
vi séng

R
4a: 2
4b: 2
4c: 2

3
4e: 3 —
© dade 5 4

Dan chét
4,6-dihydroxyauron

Hinh 2. Quy trinh téng hop dan chéat 4,6-dihydroxyauron.
Ghi chu: phan (rng dong khung la phan tng khao sat.

Yéu t6 khao sat cho ting phan tmg theo thir ty bao gdm
nhi¢t d, cong suat may va thoi gian. Khi khao sat, gia tri
cua yéu to khao sat duoc thay doi trong khi cac yéu to khac
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duoc ¢b dinh gia tri. Diéu kién lua chon 1a diéu kién & do
hiéu suét san phém thu dugc 1a cao nhat. Néu cung hiéu
suét, diéu kién co thoi gian phan tng ngin hon duogc lwa
chon. Phan tmg trong diéu kién gia nhiét truyén thong va
khong hd trg vi song ciing duoc tién hanh song song, ghi
nhan hiéu suat san pham.

Téng hop cdc dan chdt 4,6-dihydroxyauron véi quy trinh
t6i wu: Quy trinh sau khao sat dugc ap dung dé tong hop
cac din chat 4,6-dihydroxyauron véi cac nhom thé c6 dic
diém khong gian va dién tir khac nhau trén vong benzyliden
(hinh 2). Chat tong hop dwoc xac dinh cdu tric bang cac
phuong phap phé (‘H-NMR, MS va IR).

3. Thuc nghiém
3.1. Phiniingtong hop 2°,4°,6 -trihydroxycloroacetophenon 1

Trong binh cdu 250 ml, 20 ml Et,0, phloroglucinol (1,00 g,
7,9 mmol) dugc hoa tan va lam lanh dén 0°C. Hon hop phan
g dugc thém cloroacetonitril (0,5 ml, 7,9 mmol) va ZnCl,
(0,11 g, 0,8 mmol). HCI khi dugc suc vao binh phan ung
trong 2 gio ¢ 0°C, phan Ung ¢ nhiét d phong qua dém.
Hon hop phan ung duoc loc thu tia. Tua duge cho vao
cde phan Gmg vi song chuyén dung va hoa tan trong HCI
1 M (10 ml). Phan tig duoc tién hanh ¢ diéu kién vi song
khao sat va theo ddi bang sic ky 16p mong voi hé dung moi
cloroform:methanol (10:1) mdi 5 phut. Phan ting trong diéu
kién gia nhiét truyén théng va khong hd tro vi song cling
duoc tién hanh song song. Phan tmg dugc dung lai khi vét
nguyén liéu bién mét trén sic ky d6 va ghi nhan thoi gian.
Hén hop duge lam lanh, loc, rira tia bang nudc ct lanh thu
san pham tho. San pham thdé dugc tinh ché bang phuong
phap két tinh lai trong nude va sdy & 50-60°C thu san pham 1.
R;=0,57 (toluen:aceton=4:1); IR (ATR, v em™') 3402,43 (v,

W 1635,64 (v_); 'H-NMR (500 MHz, DMSO-d,, ppm) &
12,05 (2H, s OH) 10,52 (1H, s, OH), 5,84 (2H, s, H-Ar),
4,97 (2H, s, CH ))- Pho '"H-NMR phu hop véi cong bd trude
day [15].

3.2. Phdn veng dong vong tao 4,6-dihydroxybenzofuran-
3(2H)-on 2

Trong cde phan ung chuyén dung,
2’,4°,6’-trihydroxycloroacetophenon 1 (0,50 g, 2,5 mol)
va natri methanolat (0,54 g, 10 mmol) dugc hoa tan trong
methanol (15 ml). Phan tng dugc tién hanh & diéu kién vi
song khao sat va theo ddi bang sic ky 16p mong v6i hé dung
moi cloroform:methanol (10 1) moi 5 phut. Phan g trong
diéu kién gia nhiét truyén théng va khong hd trg vi song
cung dugc tién hanh song song. Phan tmg dugc dung lai
khi vét nguyen liéu bién mat trén sic ky do va ghi nhan
thoi gian. Hon hop phan tng dugc thém 10 ml nudc cat,
acid ho4 bang dung dich HCI 1 M, lam lanh, loc, rira bang
nudc cat lanh thu san pham tho. San pham tho duoc tinh ché
bang phuong phap két tinh lai trong nuéc thu san pham 2.
R=0,59 (toluen:aceton=1:1); IR (ATR, v cm™) 3298,28
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(Vo) 1668,43 (v._,); 'H-NMR (500 MHz, aceton-d,, ppm)
59,65 (1H, s, OH), 8,81 (1H, s, OH), 6,06 (1H, d, J=1,8 Hz,
H-Ar), 6,00 (1H, d, J=1,7 Hz, H-Ar), 4,60 (2H, s, CH,). Pho
'H-NMR phui hop véi cong bé trude day [15].

3.3. Tong hop din chit 4,6-dihydroxyauron 4

Trong cde phan ung chuyén dung,
4,6-dihydroxybenzofuran-3(2H)-on 2 (0,2 g, 1,2 mmol),
KOH (0,34 g, 6,0 mmol) va 2,5-dimethoxybenzaldehyd 3
(0,23 g, 1,4 mmol) dugc hoa tan trong EtOH 50% (10 ml).
Phan tmg dugc tién hanh & diéu kién vi séng duogc khao
sat va theo doi bang sic ky l6p mong véi hé dung moi
cloroform:methanol (10:1) moi 5 phat. Phan (ng duoc
dirng lai khi vét nguyén liéu bién mat trén sic ky do va ghi
nhan thoi gian. Phan tng trong diéu kién gia nhiét truyén
thdng va khong hd tro vi song ciing dugc tién hanh song
song. Hon hop dugc thém vao nudce cit (30 ml), trung hoa
bang dung dich HC1 1 M, loc thu san pham tho. San phim
thé dugc tinh ché bang phuong phap két tinh lai trong hon
hop ethanol/nude thu duoe 2-(2,5-dimethoxybenzyliden)-
4,6-dihydroxybenzofuran-3(2H)-on 4¢. IR (ATR, v cm™)
324427 (v,,), 165492 (v..); 'H-NMR (500 MHz,
DMSO-d,, ppm) 6 10,96 (1H, s, OH), 10,89 (1H, s, OH),
7,64 (1H, d, J=3,0 Hz, H6"), 7,06-6,98 (2H, m, H3’, H4"),
6,85 (1H, s, CH=), 6,23 (1H, d, J=1,8 Hz, H7), 6,08 (1H,
d, J=1,8 Hz, H5), 3,83 (3H, s, OCH,), 3,77 (3H, s, OCH,);
C,H O MS (ESI) [M+H]" du klen 315,09 m/z thuc té

177714762

315,00 m/z.

3.4. Tong hop cdc din chit 4,6-dihydroxyauron vdi
quy trinh toi wu

‘Quy trinh sau khao sat dugc ap dung dé téng hop 5 dan
chat 4,6-dihydroxyauron véi cac nhdm thé khac nhau trén
vong benzyliden.

Chat 4a (2-(2’-clorobenzyliden)-4,6-
dihydroxybenzofuran-3(2H)-on): dugc tao thanh tir phan
ung ngung tu gitta 2 va 2-clorobenzaldehyd trong 25 phut,
hiéu suat 98%. San pham thu dugc dang tinh thé mau
vang; tan trong ethanol, ethylacetat, DMSO; tan it trong
cloroform; khong tan trong nudc, hexan; phan huy 6 251°C;
IR (ATR, v cm™) 3373,50 (v,,), 1647,21 (v._,); 'H-NMR
(600 MHz, DMSO-d,, ppm) 6 11,08 (1H, s, OH), 11,02
(1H, s, OH), 8,21 (1H, dd, J=7,8 Hz, 1,8 Hz, H3"), 7,58
(1H, dd, J=7,8 Hz, 1,2 Hz, H6’), 7,48 (1H, td, J=7,7 Hz, 1,2
Hz, H4’), 7,41 (1H, td, J=7,7 Hz, 1,8 Hz, H5”), 6,81 (1H, s,
CH=), 6,23 (1H, d, J=1,8 Hz, H7), 6,10 (1H, d, J=1,8 Hz,
HS), C,;H,CIO,, MS (ESI) [M+H]" dy kién 289,03 (déng
vi Clo 35) 291 02 (dong vi Clo 37) m/z, thyc té 289,00;
291,10 m/z. Phé "H-NMR phu hop véi cong bd trude day
[15].

Chat 4b (4,6-dihydroxy-2-(2’-(trifluoromethyl)
benzyliden) benzofuran-3(2H)-on): dugc tao thanh tir phan
ung ngung tu gitta 2 va 2-(trifluoromethyl)benzaldehyd
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trong 25 phut, hiéu suat 98%. San pham thu duoc dang tinh
thé mau vang; tan trong ethanol, ethylacetat, DMSO; tan it
trong cloroform; khong tan trong nudc, hexan; phan huy
¢ 251°C; IR (ATR, v em™) 1656,85 (v ._,), 1359,82 (v, ,.);
'H-NMR (500 MHz, DMSO-d,, ppm) & 11,11 (1H, s, OH),
11,04 (1H, s, OH), 8,29 (1H, d, J=7,9 Hz, H3"), 7,84 (1H,
d, J=8,0 Hz, H6"), 7,81 (1H, t, J=7,7 Hz, H5’), 7,60 (1H,
t, J=7,7 Hz, H4’), 6,66 (1H, s, CH=), 6,22 (1H, d, J=1,8
Hz, H7), 6,11 (1H, d, J=1,8 Hz, H5); *C NMR (151 MHz,
DMSO-d,, ppm) & 178,5 (C3), 168,0 (C6), 167,9 (C4),
158,8 (C8), 149,2 (C2), 132,9 (C4’), 131,7 (C5”), 130,0
(CI), 129,0 (C6%), 127,3 (q, 2 =29,5 Hz, C2’), 126,3
(q,*J;=5,7Hz, C3), 124,15 (q, '] ,=273,4 Hz, CF,), 102,1
(C=H), 101,2 (C5), 98,0 (€9), 90,9 (C7). C, HF,O,, MS

16°7°9° 374

(EST) [M+H]" du kién 323,05 m/z, thyc té 323,05 m/z.

Chét 4c (2-(2’,5’-dimethoxybenzyliden)-4,6-
dihydroxybenzofuran-3(2H)-on): dugc tao thanh tir phan
ung ngung tu gilra 2 va 2,5-dimethoxybenzaldehyd trong 25
phiit, hiéu suat 99%. San pham thu duoc dang tinh thé mau
vang; tan trong ethanol, ethylacetat, DMSO; tan it trong
cloroform; khong tan trong nudc, hexan; nhiét dd nong chay
237-239°C. Dit liéu phd dugc trinh bay & trén.

Chat 4d (4,6-dihydroxy-2-(3",4°,5’-
trimethoxybenzyliden)benzofuran-3(2H)-on):
dugc tao thanh tor phan Ung ngung tu gilta 2 va
3,4,5-trimethoxybenzaldehyd trong 40 phat, hiéu suat
96%. San phérn thu dugc dang tinh thé mau vang; tan trong
ethanol, ethylacetat, DMSO; tan it trong cloroform; khong
tan trong nudc, hexan; nhiét d§ nong chay 227-228°C; IR
(ATR, v em™) 3392,79 (v, ), 1664,57.85 (v._,); '"H-NMR
(500 MHz, DMSO-d,, ppm) 6 10,94 (1H s, OH), 10,85 (1H,
s, OH), 7,25 (2H, s, H2’, H6’), 6,57 (1H, s, CH=), 6,24
(1H, d, J=1,8 Hz, H7), 6,08 (1H, d, J=1,8 Hz, H5), 3,84
(6H, s, OCH,, OCH,), 3,72 (3H, s, OCH,); C,(H,O,; MS
(ESI) [M+H] du klen 345,10 m/z, thuc te 345,10 m/z. Pho
'H-NMR phui hop véi cong bo trude day [15].

Chat 4e (2-(3’,4’-dichlorobenzyliden)-4,6-
dihydroxybenzofuran-3(2H)-on): dugc tao thanh tir phan
ung ngung tu gilta 2 va 3,4-diclorobenzaldehyd trong 35
phut, hi¢u suit 98%. San phém thu dugc dang tinh thé mau
vang; tan trong ethanol, ethylacetat, DMSO; tan it trong
cloroform; khong tan trong nudc, hexan; phan huy ¢ 256°C;
IR (ATR, v em™) 3377,36 (v,,), 1672,28 (v._,); '"H-NMR
(500 MHz, DMSO-d6, ppm) 6 11,05 (1H, s, OH), 10,99 (1H,
s, OH), 8,09 (1H, d, J=2,0 Hz, H2"), 7,89 (1H, dd, J=8,5 Hz,
2,0Hz,H6”),7,71 (1H, d, J=8,4 Hz, H5”), 6,63 (1H, s, CH=),
6,24 (1H, d, J=1,8 Hz, H7), 6,09 (1H, d, J=1,8 Hz, HS); 1*C
NMR (151 MHz, DMSO-d,, ppm) 6 178,7 (C3), 167,8 (C6),
167,7 (C4), 158,6 (C8), 148,6 (C2), 133,3 (C37), 131,9
(C4%), 131,5 (C1’), 131,3 (C5”), 131,0 (C2°), 130,3 (C6’),
105,4 (C=H), 102,3 (C5), 98,0 (C9), 90,8 (C7); C ;H,CLO,;
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MS (ESI) [M+H]" du kién 322,99 (dong vi Clo 35),
324,98 (dong vi Clo 35, Clo 37), 326,98 (dong vi Clo 37)
m/z, thuc té 323,00, 325,10, 327,10 m/z.

4. Két qua va ban luan
4.1. Phin itng tong hop 2°,4’,6 -trihydroxycloroacetophenon 1

Khdo sat nhiét @3: Cac phan ung duoc tién hanh riéng
biét v6i cong sudt may cd dinh 40 W va nhiét do thay doi
40-80°C (hinh 3A). Két qua cho thiy & 65°C, hiéu suit phan
g 14 cao nhét (78%).

Khdo sat cong sudt mdy va thoi gian: Cac phan tng
duoc tién hanh riéng biét ¢ nhiét d6 65°C va cong suat may
thay ddi tir 20 dén 80 W (hinh 3B). Két qua cho thay, & 50 W
hiéu sudt phan tng 14 cao nht (81%), phan ting xay ra trong
30 phat.

Phan tmg trong didu kién gia nhiét truyén thng va
khong vi song & 80°C dugce tién hanh trong 3 gio. Chét rin
thu dugc 1a mot hdn hop gdm 1 va cac tap chat khac kho
phan tach, hiéu suat tho 70-90%.

(A) (B)
100
80
- = 80
s ::;, % g
\‘E \‘E 1]
& & 40
i i
20
: 0 |
40 50 60 63 165167 70 80 20 40 (507 60 70 80

Nhiét 46 (°C) Céng suit (W)

Hinh 3. Két qua khao sat diéu kién phan trng téng hop chéat 1.
(A) Khao sat nhiét do & cong suat 40 W; (B) Khao sat cong suat &
nhiét do 65°C.

Thyuc nghiém cho thdy, khi tién hanh phan ung thuy
phan mudi iminium vé&i dung dich HCI tao 1 rit d& sinh
tap khi thoi gian phan Gng dai va nhiét do qua cao. Trong
cong bb trude day, hiéu suat san phdm trong diéu kién gia
nhiét truyén thong thuong thap (30-40%) [15]. Viée ap dung
vi song da gitp giam dang ké thoi gian phan tng tir 3 gio
Xuéng 30 phat, han ché tac dung cta nhiét do cao trén phan
mg, hiéu sudt phan tng cai thién tir 40 1én 81%. Khi thuc
hién ¢ diéu kién may vi séng, thong s6 nhiét do va cong suat
can diéu chinh phii hgp. Néu cong suat nho, thoi gian phan
ung kéo dai, sinh nhiéu tap. Néu cong suét qua 16n, nhiét do
ctia hdn hop phan tmg kho kiém soat, dé vuot ra giéi han
nhiét dg thich hop, phan ung cling s€ sinh ra tap.

4.2. Phdn wng dong vong tao 4,6-dihydroxybenzofuran-
3(2H)-on 2

Khdo sat nhiét do: Cac phan ting duoc tién hanh riéng
biét vdi cong suét may ¢ dinh 40 W va nhiét do thay doi tir
40 dén 90°C (hinh 4A). Két qua cho thy, & 60°C higu suat
phan tng 1a cao nhét (63%).
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Khdo sat cong sudt mdy va thoi gian: Cac phan img dugc
tién hanh riéng biét & nhiét d6 60°C va cong suit may thay
d6i tir 20-80 W. Thoi gian dwoc ghi nhan khi vét nguyén li¢u
bién mat trén sic ky d6 (hinh 4B). Két qua cho thiy, & 60°C
va 50 W hiéu suét phan tmg 1a cao nhat (95%), phan tng
xdy ra trong 5 phut.

Phan tmg trong diéu kién gia nhiét truyén thong va
khong c6 vi séng & 50°C duoc tién hanh trong 30 phit. Hi¢u
suét 2 thu duoc 1a 49%.

(A) (B)
100 100 95
83
= &0 80 4
g —_
< £ 63 60
= e
\‘E 60 “E 60
H
%_ 40 53- 40
20 8
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40 i50) 60 70 80
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Hinh 4. Két qua khao sat diéu kién phan trng téng hop chat 2.
(A) Khao sat nhiét d6 & cong suat 40 W; (B) Khao sat cong suét &
nhiét do 60°C.

Phan tmg tong hop hop chit 2 xay ra rat nhanh va bi anh
hudng nhi€u boi nhiét d9. Do do, nhiét dd phan ung khi tién
hanh can duogc kiém soat bang dau do nhiét d¢ cua may tong
hop vi song. Chat lugng va do nhay cua dau do anh hudng
dén chat lvong phan tng.

4.3. Téng hop din chit 4,6-dihydroxyauron 4

Phan ung ngung tu gitta 4,6-dihydroxybenzofuran-
3(2H)-on 2 va 2,5-dimethoxybenzaldehyd 3 da dugc nghién
clru va ap dung & cong suat 180 W [9]. Piéu kién nay khi ap
dung trén may téng hop hoa hoc Discover SP-CEM khong
thu duoc san pham. Do d6, diéu kién cong sudt may va thoi
gian dugc khao sat ¢ nhi¢t d6 80°C - khoang nhiét d) s6i cua
ethanol (bang 1). Két qua cho thdy, & cong suat 50 W, nhiét
d6 80°C, 30 phut, hi¢u suat 4c dat 99%. Phan tng trong diéu
kién khong c6 vi song dugc tién hanh & 70-80°C va 1 ngay.
Hiéu suét 4c thu dugce 1a 74%.

Bang 1. Két qua khao sat phan trng ngwng tu 4c.

Cong suit may Thoi gian Hiéu suit 4c
180 W -

100 W -

75 W 30 phut <40% nhiéu tap
50 W 25 phut 99%

25 W >1 gio

Gia nhiét 1 ngdy A%

truyén thong

-: phan (rng hoa den hoéc rat nhiéu tap hodc khang tinh hiéu suét.
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4.4. T 5ng hop cac dén chat 4,6-dihydroxyauron voi
quy trinh toi wu

Quy trinh tong hop cic dan chét 4,6-dihydroxyauron sir
dung vi song da rit ngin thoi gian tong hop va hiéu suét cai
thién dang ké so v6i quy trinh gia nhiét truyén thong (bang 2).
Céc giai doan tong hop déu dwoc tién hanh trong thoi gian
5-30 phit so v6i phuong phap gia nhiét truyen thong c6 thé
1én dén ngay. Hiéu suat & cac giai doan déu dat trén 80%.
Bang 2. So sanh thoi gian va hiéu suat phan ng gia nhiét
truyén théng véi phan (rng hé tre vi séng.

Phén {rng Téng hop chdt 1 Tdng hop chét2 Tdng hop chit 4¢
Gia nhi¢t 3 gio 30 phut 1 ngay”
truyén thong - 49% 74%
o 30 phat 5 phut 20-45 phut™
Vi song
81% 95% 99%

": thoi gian dworc trinh bay cho 4c; “: thdi gian thay dbi tuy theo dan chét

benzaldehyd dwoc str dung.

Quy trinh tong hop duoc ap dung dé tong hop dan chat
auron (4a-4e) v6i cac nhom thé co dic diém dién tir va kich
thude khac nhau trén vong benzyliden. Tt ca phan tng déu
cho hiéu suit cao >98%. Ciu triic din chit auron (4a-4e) duoc
xac dinh bang ph6 'H-NMR, IR va MS. Khi phé thyc nghiém
thu duoc tir 5 din chat déu cho pic twong tmg véi du kién. Phd
IR ¢6 cac van hip thu cia cdc nhom chie dic trung nhu C=0
va OH. Theo cong bd trudc ddy, dong phan (E) hay (Z) cua dan
chét auron c6 thé dugc xéc dinh qua do dich chuyén héa hoc (8)
cua hydro tai CH= olefin. Trong do, hydro tai CH= olefin cua
ddng phan (Z) c6 & khoang 6,70 ppm va dong phan (E) c6 & >7
ppm [16]. Cac din chat auron tong hop déu c6 do dich chuyén
hoa hoc cta hydro olefin trong khoang 6,57-6,81 ppm. Do do,
cac dan chat tong hop duoc co cdu hinh (Z) nhu dy kién. Cac
dan chit 4a, 4¢ va 4d ciing c6 phd 'H-NMR phu hop véi cong
bé trude day [15, 17-19]. Dan chat 4b va 4e 1a nhitng dan chat
moi theo tra cltu trén Sci-Finder ngay 11/6/2022.

5. Két luan

Quy trinh téng hop cac dan chit 4,6-dihydroxyauron
v6i su hd tro cla vi song dd duoc t6i wu hoa. Tir quy trinh
t6i wru, 5 dan chét 4,6-dihydroxyauron véi nhom thé khac
nhau trén vong benzyliden da duogc téng hop va khing dinh
cAu truc thong qua cic phuong phap phd. Hai din chat
4b, 4e trong s0 5 chét téng hop dugc 1a chit méi. Két qua
ctia nghién ctru tao tién d& cho viée tong hop cac din chat
4,6-dihydroxyauron v6i nhom thé khac nhau, gop phan lam
giau thém ngan hang cac dan chét auron phuc vu cho nghién
ctru khéo sat hoat tinh sinh hoc.

LO1 CAM ON

Nghién clru ndy nhan dugc tai trg kinh phi cia Truong
DPai hoc Y Dugc TP H6 Chi Minh thong qua dé tai ma so
124/2021/HD-DHYD. C4c tac gia xin chan thanh cam on.
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Nghién ciru dic diém nong sinh hoc va ham lrong aurantio-obtusin
trong hat mot s mau giong Théo quyét minh (Senna tora L.) trong tai Ha Noi

Pang Van Hung', Phan Thi Thu, Lwong Thj Hoan, Tran Vin Thz'ing, Trinh Van Vuong,
Nguyén Thi Hwong, Nguyén Quynh Nga, Nguyén Thi Ha Ly, T6 Minh Tw

Vién Duoc liéu, 3B Quang Trung, phieong Trang Tién, qudn Hodn Kiém, Ha Ngi, Viét Nam
Ngay nhan bai 20/6/2022; ngay chuyén phan bién 24/6/2022; ngay nhan phan bién 11/7/2022; ngay chip nhan ding 15/7/2022

Tom tiit:

Nghién ciru nay dwec thyce hién trén 11 miu glong Thao quyet minh (TQM) thu thip ¢ cac viung sinh thai khac nhau,
dugc gieo trong, danh gia vé dac diém hinh thai, yeu t6 cAu thanh ning suit va ham lwgng aurantio-obtusin trong
hat tai huyén Thanh Tri, TP Ha N¢i nam 2021. Thi nghiém duwgc b tri tuin tu khong nhic lai. Dién tich 6 thi nghiém
12 50 m%, khoang cach trong 40x40 cm. Két qua cho thiy, cic miu gidng c6 chiéu cao cay 123,6-233,2 cm, s6 qua chic
trung binh/cay dat 253,4-464,0 qua, s0 hat trung binh/qua dat 18,1-30,1 hat, Kkhéi lwgng 1000 hat dat 8,63-21,70 g.
Nang suat ca thé (ning suat hat/ciy) ciia cic miu giong thu thap dat 33,2-108,6 g/ciy. Trong d6, cic miu glong co
trién vong vé nang suat gom TQM 1 (108,6 g/cay), TQM 6 (55,6 g/ciy), TQM 4 (54,8 g/cay) Ham lwgng aurantio-
obtusin trong hat cia cac mau giong thu thap blen dong tir 0,06 dén 0,27%. Trong do, mau TQM 11 ¢6 ham lwgng
aurantio-obtusin trong hat cao nhét 0,27%), tlep dén 1a TOM 10, TQM 8, TQM 4, TQM 3, TQM 1 va TQM 2, cac

miu nay cé ham luwgng aurantio-obtusin trong hat dat 0,15-0,24%, cac méu con lai dat 0,06-0,09%.

Tir khéa: aurantio-obtusin, ning suit hat/ciy, Thanh Tri, Thao quyét minh.

Chi s6 phén loai: 3.4

1. Dt van de

TQM c6 tén khoa hoc Senna tora L., tén ddng nghia
Cassia tora L. O Viét Nam, TQM phan bd hau nhu & khap
cac dia phuong, trir nhitng noi thudc vung ndi voi d cao
trén 1000 m [1]. Theo tai lidu c6, TQM c¢6 vi min, tinh binh
vao 2 kinh can va than, co6 tac dung thanh can, ich than, khu
phong, sing mit, nhuan trang, thong tién. Cac nghién ciru
gin déy cho thiy, ngoai cac tac dung trén, TQM con c6 mot
sb hoat dong duogc ly khac nhu: khang khuén, ha huyét ap,
ha sdt, chéng oxy hoa, khang nam, chéng viém... [2].

Do c6 gia tri cao trong y hoc nén TQM da dugc khai
thac, st dung tir 1au va da duge BO Y té dua vao Danh myc
100 duge liéu co gia tri y té va kinh té cao dé tap trung
phat trién giai doan 2020-2030 [3]. Pén nay, nhu cau vé
thi truong hat TQM ngay cang tang. Theo soO li¢u phan tich
cua Cong ty Avlast Hydrocolloids, An Do vé thi truong hat
TQM trén toan ciu cho thay, thi truong nay s€ dat gia tri
42,4 ty USD vao nam 2026. Sy gia tang nhu cau vé TQM
& nhiéu khu vyc trén thé giéi nhu My, chau A - Thai Binh
Duong, chau Au, Trung Pong va chau Phi. Trong d6, My
chiém thi phén 16n nhat trong ndm 2017 va dugc du dodn s&
tiép tuc dan dau trong 5 nam toi. Nguon xudt khau hat QM
chii yéu dén tir cac nudce chau A nhu: An D9, Trung Qudc,
Indonesia... [4].

Viét Nam c6 nguén TQM kha doi dao. O cac ving nui
thap va trung du, moi ndm thu mua dugc hang tram tan hat
khé cung cap cho nhu cau str dyng trong nudc va xuat khau.

“Tac gia lién hé: Email: hungdangvanvnl379@gmail.com
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Tuy nhién, voi mic do khai thac nhu hién nay, thuc té van
chua tan dung hét tiém nang ctia cay. O mét s tinh nhur Hai
Duong, Hung Yén, Ha N6i (Ha Tay cti), Nam Dinh va cac
dia phuong khac & mién Béc nudc ta..., nguoi dan da chu
dong trong TQM trén cac bo kénh muong, bai hoang vdi
tac dung phu dat liy canh 14 lam phén xanh, hat lam thuc
va lam nudc udng nhu tra. Khéi luong duge lidu tiéu thy
trung binh trong giai doan 2010-2012 ¢ Viét Nam khoéang
200 tin/nam [5, 6].

Nghién ctru vé thanh phan hoa hoc trong hat TQM trong
o Viét nam cho thay, trong hat TQM c6 14 nguyén t6 vo co:
Al Si, Mg, Ca, Fe, Mn, Ti, Ni, Mo, Cu, Ag, Xn, Pb va Na,
trong d6 cac nguyén té6 Mg, Ca va Na ¢6 ham lugng twong
dbi cao (>3%). Ngoai cac hgp chit co chira antranoid 1a:
chrysophanol, obtusifolin, obtusin va aurantio-obtusin da
tim thdy trong hat TQM tréng & Han Qudc, hat TQM trong
& Viét Nam con chira 5-metoxy furfural, hop chat nay chua
thiy d& cap dén trong thanh phin hoa hoc cua hat TQM
trong & Han Qudc, An Do va Nhat Ban [7].

Aurantio-obtusin 13 mot dan xuét anthraquinon va phan
1ap chu yéu ttr hat kho ciia mot s6 loai thudc chi Cassia nhu
Cassia purusifolia L. (syn. Senna purusifolia, Fabaceae),
Cassia tora L. (syn Senna tora) va dugc goi 1a Semen
cassiae. Trong sb cac chét c6 hoat tinh sinh hoc dwoc phan
1ap tu Semen cassiae, aurantio-obtusin dugc xac dinh Ia
thanh phén chinh, né cling dugc st dung nhu mot chét
danh du phytochemical dé kiém tra chit luong cua Semen
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Assessment of agro-biological
characteristics and aurantio-obtusin
contents in seeds of some samples of

Senna tora L. grown in Hanoi
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Abstract:

This study was carried out on 11 Senna tora L. samples
grown in different ecological areas in Thanh Tri,
Hanoi in 2021. These samples are used for assessment
of agronomical characteristics, yield component, and
aurantio-obtusin contents. The experiment was arranged
in sequence with no replication. The experimental plot
area was 50 m? planting distance was 40x40 cm. The
results showed that the plant height varied from 123.6
to 233.2 cm, the average number of firm fruits/plants
varied from 253.4 to 464.0 fruits, the average number of
seeds/fruits varied from 18.1 to 30.1 seeds, and the weight
of 1,000 seeds reached 8.63 to 21.70 g. The individual
yield of Senna tora L. samples varied from 33.2 to 108.6
g/plant. The promising varieties in term of yield are
TQM 1 (108.6 g/plant), TQM 6 (55.6 g/plant), and TQM
4 (54.8 g/plant). The aurantio-obtusin content in the
seeds of the Senna tora L. samples varied from 0.06 to
0.27%. Amongst them, the aurantio-obtusin content of
TQM 11 is the highest (0.27%), followed by TQM 10,
TQM 8, TQM 4, TQM 3, TQM 1 and TQM 2 (0.15 to
0.24%), and the rest of samples reached 0.06-0.09%.

Keywords: aurantio-obtusin, seed/plant yield, Senna tora
L., Thanh Tri.

Classification number: 3.4
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cassiae trong duoc dién Trung Qubc. Semen cassiae duge
sir dung rong rii trong bai thudc dan gian & Trung Qudc va
dugc phat hién c6 cac déc tinh sinh hoc khac nhau, bao g6m
tac dung chong ddi thao duong, giam dau bung, chong oxy
hoa, chong doc va bao vé than kinh. Nghién ctru ctia nhom
N.V. Chethala va cs (2014) [8] di chi ra ring, aurantio-
obtusin khéng chi kich thich sy di chuyén ctia nguyén bao
xuong theo cach thirc phu thudc vao néng do, ma con ca su
phéan hoa va khoang hoéa cua né.

Nhitng nghién ctru truée day vé TQM chu yéu tap chung
vao thanh phan héa hoc, tac dung dugc 1y. Nghién ctru vé danh
giadac diém hinh thai, tiém nangnang sudtva dic diém vé hat
conhanché. Do do, chung toi thuc hién “Nghién ciru dac diém
nodng sinh hoc va ham lugng aurantio-obtusin trong hat mot
s6 mau giéng TQM (Senna tora L.) tai Thanh Tri, Ha Noi”.

2. Vat liéu, dia diém, néi dung va phuong phap nghién ciu

Vit ligu nghién cieu: Vit liéu nghién ciru bao gom 11
mau gibng TQM thu thép tai & cac viing sinh thai khac nhau
nhu Pong bang séng Hong (6 mau giéng), gdm Vinh Phuc
(TQM 4), Ha N6i (TQM 8, TQM 10), Hung Yén (TQM
12), Ha Nam (TQM 9), Ninh Binh (TQM 5), trung du mién
nti phia Bac (4 mau giéng): Lang Son (TQM 1), Cao Béng
(TQM 2), Tuyén Quang (TQM 3), Hoa Binh (TQM 11) va
Bic Trung Bo (1 miu gidng): Thanh Hoa (TQM 6).

2.1. Dia diém va thoi gian nghién ciru

bia diém nghién ctru: Trung tdm Nghién ctu trong va
Cheé bién cay thuoc Ha Noi (Thanh Tri, Ha Noi).

Thoi gian: Twr thang 2-12/2021.

2.2. Nji dung nghién ciru: Danh gia dac diém hinh thai,
céc yéu to cAu thanh ning sudt, ning sudt c4 thé (ning suit
hat/cay), dic diém va ham luong aurantio-obtusin trong hat
clia cac mau gidng TQM thu thap.

2.3. Phuwong phap nghién cuu

11 méau giéng TQM thu thap déu ding loai Senna tora
L. Rxb (két qua giam dinh tén khoa hoc do Khoa Tai nguyén
Dugec liéu, Vién Duoc liéu cung cip gdm phiéu két qua, sb
phiéu 79D/22 va hinh anh mau giam dinh. Can bd giam dinh
mau: ThS Nguyén Quynh Nga, ThS Phan Vin Truong) va
dugc danh s6 ky hiéu tir TQM 1 dén TQM 12 (khong cb
TQM 7).

Bé tri thi nghiém: Thi ngiém duoc b tri theo phuwong
phap tuan ty, khong nhac lai, dién tich 6 thi nghiém la
50 m?.

Ngay gieo hat: 8/2/2021.

Ngay trong: 26/3/2021.

Mat d6 trong, lugng phan bon, cach bon phan ap dung
theo quy trinh k¥ thuét trong cay TQM trong sach K¥ thuat
trong cay thuoc do Vién Duogc li¢u ban hanh [5].
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Khoang cach trong: 40x40 cm (62.500 cay/ha).

Luong phan bon cho 1 ha: phan hiru co hoai muc: 10 tan
+N 100 kg + P,O, 52 kg + KCI 120 kg.

2.4. Cac chi tiéu theo doi

Cdc chi tiéu vé sinh trudng, phdt trién: Chiéu cao cay
(cm) tir mat dat dén dau mut cua canh cao nhit lic thu
hoach. S6 nhanh cap I/ciy (canh): s6 nhanh duoc hinh thanh
tir than chinh cua 10 cAdy mau/d. Thoi gian tir gieo dén ra hoa
(ngay) tinh tir e trdng dén khi c6 50% sb cay/6 co it nhat mot
hoa né. Thoi gian sinh truong tinh tir ngay gieo dén ngay thu
hoach dot cudi.

Cdc chi tiéu vé hinh thdi: Mau sic than, 14, hoa, qua khi
chin, hat dugc quan sat béng mét thuong va dbi chiéu véi
bang so mau. Hinh dang 14, hat dugc quan sat bang mit
thudng va mé ta theo hinh dang thyc té.

Cdc chi tiéu vé cdac yéu to cau thanh nang suat va nang
suat cd the:

SO qué/cay: dém tong s6 qua trén 5 cdy mau, tinh gia tri
trung binh.

S6 qua chac/cay: dém so qua chac trén 5 cdy mau, tinh
gia tri trung binh.

S6 hat/qua: dém tong sb hat trén 10 qua, tinh gia trj trung
binh.

Khéi lwong 1000 hat (g): can 3 mau, mdi miu 1000 hat
& do am 12%.

Ning sudt ca thé (g/cdy): ning suat ca thé dugc tinh trén
tong cac lan thu ctia 5 cdy mau, tinh gia trj trung binh.

Chi tiéu vé ham lwong hoat chat trong hat:

Khi qua cta cac miu gidng gieo trong chin hoan toan
(mau v6 qua chuyén sang mau nau), tién hanh thu va tach
hat riéng theo tirmg mau. Mdi mau giéng TQM lay 1 mau hat
dé phan tich ham luong aurantio-obtusin.

Xac dinh ham lugng hoat chét aurantio-obtusin trong hat
theo Phuong phdp HPLC-DAD [9] tai Khoa Hoéa phan tich
tiéu chuén, Vién Dugc liéu.

Ham lugng aurantio-obtusin trong hat dugc tinh theo %
hat kho kiét.
2.5. Xir Iy 50 ligu
Céc s6 lidu theo ddi (chidu cao cdy, sb canh cép I, cac
yéu t6 cu thanh ning suat, ning suit hat/cay, kich thuéc,
khéi lwong hat) duge xir 1y theo phan mém MS Excel va
chuong trinh IRRISTRT 5.0.
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3. Két qua va ban luan

3.1. Két qua ddnh gid dic diém hinh thdi ciia cic méu
TOM thu thap

Két qua danh gia ddc diém hinh théi ctia cac mau TQM
thu thap dugc trinh bay ¢ bang 1 va hinh 1.

Bang 1. Mat sé dic diém hinh thai ctia cac mau giéng TQM
thu thap.

gy Ky hidu Mau sic Miu  Hinhdang Mausic Miuqui  Hinh dang,
mau thin sacla  la chét hoa khichin  mau sac hat
TV ahom b OO g SIICIGIERS
nguoc mau ndu sam, bong
B TG0 Gt i L e ey SO IR
nguge mau ndu nhat, bong

Hinh trimg i Nt shat Hinh try, dau vat chéo,

3 TQM3  Xanh- xdm Xanh NPTy
nguge mau ndu vang, bong

Hinh trimg i N shat Hinh try, dau vat chéo,

G Il Ofmietm 2 nguge mau ndu nhat, bong

5 TG i g S e gy S
nguge vang, bong

6 TQM6 Xahoxin  Xah ORUTE v oo, o Hihimm
nguge vang, bong

DR et i RS ey e
nguge vang, bong

3 ) et g A S
nguge vang, bong

O TG0 et h GO e g AT
nguoe mau ndu nhat, bong

0 TOMI Xahoxm  Yah ME o, o Hihin G
nguoe mau nau nhat, bong

TN/ [ . LI VI T
nguge vang, bong

Hinh 1. Béc diém hinh thai cia mét sé6 mau gidng TQM.

Két qua danh gia cho thdy, cac miu gidng thu thap c6
mau sic than, 14, hinh dang 14, mau sic hoa giéng nhau (than
non ¢d6 mau xanh, than gia c6 mau xam, 14 mau xanh, 1a
chét co hinh trimg nguoc, hoa mau vang). Qua clia cac mau
gidng khi chin c6 mau nau nhat dén nau. C6 4 miu giéng
¢6 mau vo qua nau nhat khi chin 1a: TQM 1, TQM 2, TQM
3 va TQM 4. Cac mau khac déu c6 mau vo qua khi chin 1a
mau nau. Theo cac tai liéu nghién ctru trudc day, hat TQM
¢6 hinh truy, ngén 5-7 mm, rdng 2,5-3 mm, 2 dau vat chéo,
trong hoi giéng vién da Itra, mau nau nhat, bong [1]. Theo
mo ta trong tai liéu Dugc dién Viét Nam V, hat TQM c¢6 hinh
try, d6i khi hinh thap, 2 dau vét chéo, dai 3-6 mm, duong
kinh 1-2,5 mm; mit ngoai mau nau nhat hay luc nau, bong;
4 canh bén thuong ndi rd thanh duong go, mot duong gor
nh6 1én thanh ngén [10].
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Két qua danh gia hinh dang hat ctia cdc mau gidng cho
thy, phan 16n cac mﬁu gidng thu thap c6 hat hinh tru, dfiu
vat chéo (ngoai trir mau TQM 8 co6 dang hinh thap), da so
cic mau c6 mau hat nau nhat hodc nau vang (ngoai trir mau
TQM 1 c6 mau nau sam).

3.2. Mpt sé dic diém néng hoc ciia cdc mau giong
TOM thu thap

. Két ’qué theo doi, danh gia dac diém ndng hoc cia cac
mau giong TQM thu thap duogc trinh bay ¢ bang 2.

Bang 2. Mot s6 dic diém néng hoc ciia cac mau TQM thu thap.

thu thap bién dong tir 7,8 dén 15,4 canh. Mau TQM 9 ¢6 s
canh cép I it nhat (7,8 canh), mau TQM 1 ¢6 sd canh cip I
nhiéu nhét (15,4 canh), cac mau con lai ¢6 s6 canh cap I tir
8,0-10,2 canh.

bo thuén ddng rudng cia cic mau giéng duoc danh gia
gian tiép thong qua viéc quan sat, dém ty 18 cay khac dang
trén 6 thi nghiém. Két qua danh gia cho thdy cic mau giéng
déu c6 d6 thuan kha.

3.3. Cdc yéu to ciu thanh néng sudt va ning sudt cd
thé (ndng sudt hat/cdy) ciia cdc mau giong TOM thu thip

Két qua theo ddi cac yéu tb cau thanh ning suét va ning

o1 KU i ot bt D0 i D0 sudt c the (ning sudt hatcdy) cia céc miu gidng TQM tha
rahoa (ngdy) hoa 50% (ngay) (ngay) (cAnh) ’ thap duoc trinh bay o bang 3.
I TQM1 63 132 1) 182881 15417 Kha Bang 3. Cac yéu t6 cau thanh ndng suat va niang suét ca thé
2 TQM2 147 162 264 182480 84411 Kha clia cac mau giébng TQM thu thap.
L @ LY 24 e L gp Kb oo Shaui Ty o Khlilng  Ningsudt
4 TQM4 T 134 37 25758 96408 Kha mhn OTWC i Mp(h) ORI onshatie) ok thé(eedy)

5 TQMS 120 128 238 136479 102419 Kha I TQMI 4906462 46404251 58 029 270:02  1086:25
6 TQM6 9 106 210 12454118 97+ Kha 2 TQM2 30222 251210 89 VAT 8B 064
7 TQM§ 79 152 262 DLIE0S 94410  Kha 3 TQM3 2802489 25564094 94 WD UG 43418
§ TQMO 144 151 259 1369431 78407  Kha 4 TQM4  2957:184  2M2L96 109 0124 B30I 54824
9 TQMI0 79 157 21 TS 80408 Khi S TQMS 3762487 37275 60 8120 12634009 50513
10 TQMII 151 162 265 BISSA 8309 Khd 6 TQM6 4191 41270 5| 181:08 14274021 556226
I TQMI2 71 135 29 1254:80 101416 Kha 7 TQMS  MLERG 3160321 114 U6 12006 482419
Thol gian tir gieo dén khira hoa la dac tinh di truyen cua S e e s L
cac glong nhung chiu sy ch1 ph01 rat 16m cua céc yéu 6 moi 9 TQMI0 3639 3ighs 73 BH [Liesoz2 418417
trudmg nhu: nhidt d6, d6 4m va dinh dudng. Ngiy ra hoa 10 TOMIl D82 25016 95 W33 OSHOIT 379418
dugc tinh tir khi gieo dén khi c6 50% s6 cay/6 co6 hoa ng. I TOMI2 #1901 4065210 59 D421 DA 0314

Két qua theo ddi & bang 2 cho thay, cac mau gidng thu thap
¢6 thoi gian ra hoa khac nhau kha rd. Mau thu thap tai Lang
Son (TQM 1) ¢6 thoi gian tir gieo dén ra hoa sém nhit 12 63
ngay. Mau thu thap tai Hoa Binh (TQM 11) c6 thoi gian tir
gieo dén ra hoa mudn nhat 1a 151 ngay. Cac mau thu thap
khéc c6 thoi gian tir gieo dén ra hoa 79-147 ngay. Thoi gian
tir khi ra hoa dén thoi ky ra hoa rd cta cac mau thu thap
bién dong kha 16n. Nhiéu mau thu thap c6 thoi gian tir gico
dén khi ra hoa kha som (79-92 ngay) nhu: TQM 3, TQM 4,
TQM 10... Tuy nhién, thoi ky ra hoa r lai mudn, cic mau
nay ra hoa rai rac va kéo dai.

Cac miu gidng ra hoa tap trung (thoi gian tir bat dau
ra hoa dén khi ra hoa Q) tu 7 dén 15 ngay gém: TQM 9,
TQMS, TQM 11 va TQM2. Cac mau c6 thoi gian ra hoa tap
trung s€ tao diéu kién thuén loi cho cong tac thu hai qua sau
nay. Thoi gian sinh trudng cua cac mau giéng bién dong tir
210 dén 265 ngay.

Chiéu cao ciy ciia cac mau thu thap bién dong kha 16n,
tir 123,6 dén 233,2 cm.

S6 canh cap I lién quan dén sO qud/cay cua cdc mau
giong. Két qua theo ddi cho thay, s6 canh cap I ciia cdc mau
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Cac chi tiéu dwoc tinh theo gia tri trung binh.

S6 qua trung binh/cay 1a mot trong nhimg thanh phan
quyét dinh dén ning suat hat ctia cac mau gidng TQM thu
thap. S6 qua trung binh/cay nhiéu hay it phu thudc vao dac
diém di truyén coa giong va diéu kién trong trot. Ket qua
theo ddi cho thiy, s6 qua trung binh/céy cua cac mau giong
TQM thu thap bién dong tur 275,6 dén 492.6 qua; sO qua
chic trung binh/cdy ciia cic mau bién dong 253,4-464,0
qua. MAu TQM 9 ¢6 s6 qué chic/cay it nhat (253.4 qua),
mau gidng TQM 1 ¢6 sé qua chéc trung binh/cay nhiéu nhét
(464,0 qua); ty 18 qua 1ép cia cac mau giéng bién dong tir
5,1 dén 11,4%.

S6 hat/qua la mot trong nhirng yéu té gop phan gia tang
nang suét, sd hat/qua thay ddi theo chiéu dai qua. Cac mau
gidng thu thap c6 s6 hat/qua bién dong 18,1-30,1 hat, miu
gidng TQM 5, TQM 6 c6 sd hat/qua it nhét (18,1 hat/qua),
mau giéng TQM 4 c6 sb hat/qua 16n nhat (30,1 hat/qua).
Cac mau giéng con lai ¢6 s hat/qua tur 19,4 dén 28.4.

Khéi luong 1000 hat la déc tinh di truyén cua giéng, néu
canh tac tot va ding luc vao qua trinh tao hat s& gop phan
gia tang khoi lugng 1000 hat dang ké. Két qua theo ddi cho
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thiy, cac mau giéng TQM thu thap c6 khdi lwong 1000 hat
bién dong tir 8,63 dén 21,70 g. Mau gidng TQM 1 c¢6 khbi
lwong 1000 hat 16n nhat (21,70 g) va TQM 2 ¢6 khéi luong
1000 hat nho nhat (8,63 g). Cac mau giéng TQM khéc ¢
khéi lugng 1000 hat tir 9,57 dén 14,27 g.

Ning suit ca thé cua cac mau gidng TQM thu thap dat
33,2-108,6 va co thé chia thanh cac nhom sau: 1) Nhém co
ning suit ca thé >50 g/ciy gdbm: TQM 1, TQM 6, TQM 4,
TQM 5 va TQM 12; ii) Nhom c¢6 ning suat ca thé <50 g/cay
gém: TQM 3, TQM 8, TQM 10, TQM 2, TQM 11 va TQM 9.

3.4. Két qua dinh gid chat lwong hat cia cdac méu
TOM thu thap

Két qua dénh gia kich thudc, khoi lugng va ham lugng
aurantio-obtusin trong hat ctia cac mau gidng TQM thu thap
dugc trinh bay ¢ bang 4.

Bang 4. Két qua danh gia kich thwérc, khdi lwong va ham lwong
aurantio-obtusin trong hat cia cac mau TQM thu thap.

STT K);r higu  Chiduddi Chiburong  Khbilugng Ham ?u'(_mg aurantio-
mau hat (mm) hat (mm) 1000 hat () obtusin trong hat (%)

1 TQM 1 5324042 2824015 21,70+0,22 0,18+0,01

2 TQM2 4374024 211015 8,03+0,21 0,15+0,01

3 TQM3 438+0,18  2,0940,15 11,67+0,24 0,21+0,01

4 TQM4 407015  237+024 13,1340,17 0,22+0,01

5 TQM S 39840,18  2,1540,08 12,63+0,09 0,06+0,00

6 TQM6  413+020  2,56+041 14274021 0,09+0,00

7 TQM8  413+008  2,16+0,09 11,2040,16 0,23+0,01

8 TQM9 3694022 1,8940,16 10,57+0,21 0,09+0,00

9 TQM10  443+025  233+0,04 11,10+0,22 0,24+0,02

10 TQMI11 4314015  2,0140,12 9,57+0,17 0,27+0,02

11 TQM12  364+024  2,11+0,18 12,4340,12 0,08+0,00

Két qua theo ddi vé kich thudc hat cia cic mau gidng
TQM thu thap cho thdy, cac miu gidng c6 kich thudc hat
bién dong 3,69x1,89 mm dén 5,32x2,82 mm. Trong do,
mau gidng TQM 1 ¢6 kich thudc hat 16n nhét (5,32x2,82
mm), kich thuéc hat ciia miu gibng TQM 9 1a nhé nhat
(3,69x1,89 mm). Cac mau con lai co kich thudc hat bién
dong tu 3,64x2,11 mm dén 4,43x2,33 mm.

Ham lugng aurantio-obtusin trong hat cta cac mau
gidng TQM thu thap bién dong tir 0,06 dén 0,27%. Mau
gidng TQM 11 ¢6 ham lugng aurantio-obtusin trong hat
cao nhat (0,27%). Céac m'flu giéng ¢6 ham lugng aurantio-
obtusin trong hat <0,1% gom TQM 5 TQM 6, TQM 9 va
TQM 12. bay cling l1a nhém cac mau gidng co chiéu cao
cdy trung binh <150 cm. Cac mau giéng con lai (TQM 1,
TOM 2, TQM 3, TQM 4, TQM 8, TQM 10) c6 ham lugng
aurantio-obtusin trong hat dat 0,15-0,24%. béi chibu véi
chuyén luan Cassiae semen - Dugc dién Trung Qubc 2015
thi mau gidng TQM 5 khong dat vé chi tiéu ham luong
aurantio-obtusin trong hat.
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4. Két luan

Céc méu gidng TQM déu co than khi non mau xanh,
than khi gia mau xam, 14 mau xanh, 1a hinh trl'rng nguoc,
hoa mau Vang Qua khi chin c6 mau nau nhat dén néu. Da
sd cac mau glong ¢6 hat hinh try, ddu vat chéo. Cac mau
glong ¢6 mau sic hat 12 mau nau nhat hodc nau vang, ngoai
trir mau gidng TQM 1 hat ¢6 mau nau sam.

Céc mu co6 chidu cao cdy 123,6-233,2 cm va thoi gian
sinh truéng 210-265 ngay. Nang suat c4 thé cuia cac mau dat
33,2-108,6 g/cay.

Ham luong aurantio-obtusin trong hat ctia cic mau TQM
thu thap dat 0,06-0,27%. 10 mau c6 ham luong aurantio-
obtusin trong hat dat theo tiéu chuén Dugc dién Trung Quéc
2015. Mau TQM 5 c6 ham luong aurantio-obtusin trong hat
thip hon so v&i tiéu chuin (theo Dugc dién Trung Qudc
2015).

Céc mau gidng c6 tiém niang ning sudt va ham luong
aurantio-obtusin trong hat cao gdm: TQM 1, TQM 3, TQM 4,
TQM 8 va TQM 10.
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Diéq ché hydrogel chira chitosan va dau dira
bang phwong phap dong lanh - ra dong

Lé Xuén Truong, Tran Vin Thanh*, Hoang Kim Nghi
Khoa Duoc, Dai hoc Y Duwoc TP Hé Chi Minh, 41 Dinh Tién Hoang, phuong Bén Nghé, quan 1, TP Hé Chi Minh, Viét Nam
Ngay nhan bai 22/3/2021; ngay chuyén phan bién 25/3/2021; ngay nhén phan bién 13/4/2021; ngay chip nhan dang 19/4/2021

Tom tiit:

Nghién ctru nay nhim x4y dung cong thirc cho mét hydrogel chira chitosan (CS) va diu dira nguyén chit (VCO) sit dung
cac chu ky dong lanh - ra dong (F-T) lap lai, muc dich cho ung dung bang bo vét thuong. Nghlen ctru da tién hanh danh gla
anh hudng cua do thiy phin polyvinyl alcohol (PVA), nong d va do day l6p dung dich, so chu ky F-T, ty 1€ CS Ién tinh chit
cim quan, d9 trwong né va phin gel ciia hydrogel. Kha ning khang khuin ciia mang PVA/CS/VCO chéng lai Staphylococcus
aureus nhay methicillin, S. aureus khang methicillin, Pseudomonas aeruginosa, Candida albicans dwgc danh gia bang phuong
phap khuéch tan dia thach. Két qué cho thy, PVA c6 dd thily phan cao (trén 99%), dé dang tao dwgc hydrogel sau vai chu ky
F-T. Mang hydrogel cang day, nong do dung dich PVA cang cao thi dd mém déo, dan hdi va trwong né cang thip, dong thoi
phin gel cang cao. Cong thirc dung dich PVA 10%, ty 1&¢ CS/PVA 12 40%, 5% (khoi lwgng/khéi lwgng - kI/kl) VCO, sau 3 chu

ky F-T duwgc chon vi tao ra hydrogel c6 tinh chit phii hgp va hoat tinh khéng khuén tot.

Tir khda: chitosan, dau dira, hydrogel, polyvinyl alcohol.
Chi 56 phan logi: 3.4
1. Dat van de

Mot loat cac loai bang vét thuong da ra doi dé phuc vu cho céc
muc dich khac nhau ciia qué trinh 1am lanh vét thuong. Cac loai
bing gac truyén thong c6 chirc nang chinh 14 giit cho vét thuong
kho rao, ngan chan sy xam nhap cta vi khuén vao vét thuong. Tuy
nhién, hién nay ngudi ta da chimg minh rang viée gitr mot moi
trudng vét thuong 4m va 4m gitip chira lanh vét throng nhanh
chong va hiéu qua hon. Bang vet thuong hién dai giup gitr va tao
moi trudng dm xung quanh vét thuong, ching chu yéu bao gdm
hydrocolloid, alginat va hydrogel [1]. Trong d6, hydrogel duoc béo
cdo 1a lya chon tot nhat do chung dap {mg dugc yéu cau can thiét
cho bang vét thuong 1y tuong. Nhuoce diém duy nhét cua hydrogel
¢ trang thai truong nd la n6 co6 do 6 6n dinh co hoc thap. Han ché
nay da duoc giai quyét bang cach sir dung hé mang hydrogel hon
hop, bao gf)m nhiéu hon mot polymer trong thanh phéan bang [2].
Hydrogel giong v6i md tw nhién hon bét ky loai vat liéu sinh hoc
tong hop nao khac, do ham lugng nudc cao, d6 mém tuwong ty nhu
mo tu nhién, c6 tinh twong thich sinh hoc [3], mang lai cam giac
mat va giam dau cho vét thuong,

Céc polymer than nude ty nhién va tong hop co thé lién két
chéo Ve mit vét Iy hodc hoa hoc dé tao ra hydrogel cho tmg dyung
bing vét thuong [4]. Céc phuong phap lién két chéo vat Iy, ching
han lién két hydro, lién két Van Der Waals hodc chu ky F-T lién
tiép 1a phuong phap lién két chéo an toan nhat dé tao ra hydrogel
cho bang vét thuong, do nhimg phwong phap nay tranh dugc viéc
str dung dung moi hitu co va thudc thir hoa hoc co nguy co doc hai,
kho loai bo khoi san pham... [2].

PVA ¢6 thé tao hydrogel b?{n vimg bing cac chu ky F-Tlap di
1ap lai, do su hinh thanh tinh thé c6 vai tro nhu nhiing lién két chéo
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vat 1y [5]. CS 1amot chat dong tring hop ctia cac don vi glucosamin
va N-acetyl glucosamin duoc lién két boi 1,4-glucosidic, n6 duge
tao ra bé'lng cach deacetyl hoa mot phan chitin [6]. CS duoc coi
14 chat tao bang vét thwong phd bién, c6 hoat tinh khang khuan,
khang nam, chong lai cac tac nhan tir mi trudng, tinh chit két
dinh va kha ning thim oxy rat tot [2]. Hydrogel hon hgp PVA/CS
da tang cuong dang ké céc hoat dong sinh hoc so voi hydrogel chi
bao gdbm PVA [6]. Dau dira da dwgc chimg minh 1a ¢6 rat nhiéu gia
tri trong y hoc, VCO c¢6 nhiéu dic tinh hé trg cho viée 1am lanh vét
thuong ngoai da nhu hoat tinh khang khuan, tac dung khang virus,
khang nam, hiéu qua trong cham soc va dudng & amda[7 7], ching c6
thé duoc diéu ché & dang nhii twong va liposom ma van giir dwoc
cac dac tinh khang khuan.

Tai Viét Nam, vat liéu hydrogel da va dang thu hut sy quan tam
cua cac nha khoa hoc, dac biét trong nong nghiép, tuy nhién nghién
ctru tmg dung cua hydrogel trong y sinh tai Viét Nam hién van con
rat non tré [8]. C6 nhiéu nghién ctru trén thé gidi va mot s6 nghién
ciru & Viét Nam di diéu ché hydrogel chira PVA, CS va két hop
thém cac thanh phan khac nhau nhu minocyclin [9], oxytetracyclin
[10]. Tuy nhién, cic nghién ciru vé hydrogel chita cac loai dau tu
nhién con han ché, trong d6 hydrogel PVA/CS/VCO chua dugc
nghién ctru. Vi thé nghién ciru nay dugc thye hién véi mong mudn
tao duoc mang hydrogel c6 tinh chat phu hop, kha ning khang
khuin t6t, an toan va mang den su thodi mai cho ngudi bénh, giup
day nhanh toc d6 1am lanh vét thuong.

2. Doi tuong va phuong phap nghién ciiu
2.1. Vit liéu

PVA 175050 (d6 thuy phén 299%) duge cung cap bai Cong ty
Shanghai Zhanyun Chemical (Trung Quéc). PVA 217 (49 thuy phan
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Abstract:

This study aimed to formulate a hydrogel membrane
containing chitosan (CS) and virgin coconut oil (VCO)
using repeated cycles of freezing and thawing (F-T) for
wound dressing applications. This study evaluated the
effects of degree of hydrolysis of polyvinyl alcohol (PVA),
solution concentration and thickness, number of F-T
cycles, CS proportion on the sensory properties, swelling
ratio, and gel fraction of hydrogels. The antibacterial
ability of PVA/CS/VCO membrane against methicillin-
sensitive Staphylococcus aureus, methicillin-resistant
Staphylococcus  aureus, Pseudomonas aeruginosa,
Candida albicans was evaluated by disk diffusion
method. The results showed that PVA with a high degree
of hydrolysis (over 99%) easily generated hydrogel after
several F-T cycles. The thicker the hydrogel membrane
or the higher the concentration of PVA solution was, the
lower the flexibility, elasticity, swelling ratio was, and
the higher the gel fraction was. The formula including
10% PVA solution, the ratio of CS to PVA is 40%, 5%
w/w VCO, through 3 F-T cycles created hydrogel with
suitable properties and good antibacterial activity.

Keywords: chitosan, hydrogel, polyvinyl alcohol, virgin
coconut oil.

Classification number: 3.4
'

87-89%) c6 ngudn gde tir Singapore. CS (d¢ nhot thip hon 20 cps,
96,6% deacetyl hoa) duge cung cap boi Cong ty Chitoworld (Viét
Nam). VCO lay tur Cong ty Ché bién dira Lwong Quéi (Viét Nam).

2.2. Phuong phdp diéu ché hydrogel

Bt PVA duoc cho tir tir vao nudc cit & 90-100°C dé tao thanh
cée dung dich PVA ¢6 ndng do 7-15% (kI/K1), tiép tuc khudy 1 gis
&90-100°C dé PVA tan hoan toan. Néu c6 bot khi, giit yén qua dém
dé loai bo. Sau do luong dung dich nhét dinh duoc do ra dia petri
duong kinh 80 mm védi d§ day khac nhau (1, 2 va 3 mm). Céc dia
petri nay dugc dong lanh ¢ -20°C trong 18 gio va rd dong ¢ nhiét
d6 phong trong 6 gio (tong thoi gian 24 gio cho 2 giai doan ndy
duoc goi 1a 1 chu ky), qua trinh nay duoc lap lai 1 dén 7 1an (chu

ky) [9]-
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Hydrogel PVA/CS dugc diéu ché tuong ty, dung dich CS 4%
(kI/kl) dwgc chuan bi trong dung dich acid acetic 2% (kI/kl), sau do
cac dung dich ¢ ty 1¢ khoi luong giita CS va PVA khéac nhau (khoi
lugng CS bing 0, 5, 10, 20, 30, 40 va 50% so v6i khdi lugng PVA)
duoc tron bang cach khudy tir trong 1 gio.

Vi hydrogel PVA/CS/VCO, phoi hop dau dira véi ty 1¢ 5%
(kl/kl) vao dung dich PVA/CS, khuay trong 15 phut dé tao nhu
tuong, sau do tiép tuc nhu trén.

2.3. Phwong phdp xdc dinh phin gel (Gel fraction - GF%)

Céc miéng hydrogel thu duoc sau chu ky F-T cudi cting dugc
cat thanh miéng 2x2 cm, 1am kho trong tii siy ¢ 60°C trong 24 gid
va can (Wo), sau d6 chiing dugc ngam trong 50 ml nudc cat trong
24 gi & nhiét do phong cho dén khi can bang khdi luong (Ws) dé
loai bo céc phan c¢6 thé ro ri hodc hoa tan. Cac miéng hydrogel sau
d6 duoc 1am kho & 60°C trong tu sdy trong 24 gio va can lai (We).
Phan gel (GF%) dugc tinh nhu sau [11, 12]:

GF% = 2% % 100%
Wo
2.4. Phuong phap xdc dinh dj trwong né (Swelling ratio - SR%)

Dé do d¢ truong nd cia hydrogel, cac miu duogc cat thanh cac
miéng 2x2 cm va sdy khd & 60°C trong ti1 siy trong 24 gios cho dén
khéi lugng khong doi (Wa). Cac mau kho duoc ngam trong 50 ml
nuée cat, duy tri & 37°C, sau d6 dem can khdi luong (Ws) ¢ céc
khoang thoi gian cu thé (5 phit dén 72 gio). Su hap thu nudc hay
ty 1€ truong nd duge tinh nhu sau [10, 12]:

SR% = x 100%
MOi thir nghiém dugc thyc hién 3 lan, léy két qua trung binh.
2.5. Phwong phdp danh gia tac dung irc ché vi sinh vit

Hydogel dugc kiém tra kha ning khang khuin bang phuong
phap khuéch tan dia thach, méi truong thir nghiém 1 thach
Mueller-Hinton, v6i 4 loai vi sinh vat S. aureus nhay methicillin
(MSSA), S. aureus khang methicillin (MRSA), Pseudomonas
aeruginosa va Candida albicans. Cit hydrogel thanh miéng co
canh 10 mm va dé 1én bé mat thach, sau d6 @ hop thach trong ti
4m 6 35-37°C trong 24 gid v6i vi khuan va 48 gio voi vi ndm.

Doc két qua: Lay dia petri ra va dé 1én nén den khong phan
quang, xac dinh duong kinh vong khang khuan (duoc dinh nghia
14 dudng di xuyén qua tim cua miéng hydrogel dén mép ciia khom
vi khudn hodc khom nim). Hydrogel duoc xem 1a c6 tinh khang
khuan khi quan sat rd duong kinh nay, va duong kinh nay cang 16n
thi hydrogel ¢6 hoat tinh khang khuan cang manh.

£ 2 ~ ~ S
3. Két qua va ban luan

3.1. Anh hwéng cia d@p thity phin ciia PVA dén sw hinh
thanh hydrogel

PVA véi cac d¢ thiy phan khac nhau dugc khéo sat trong
nghién ctru nay. PVA 217 (d6 thity phan 87-89%) khong thé tao
hydrogel ngay ca vdi nong do dung dich PVA cao (15%) va 7 chu
ky F-T, sau khi ri dong ching van & trang thdi long. Trong khi do
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PVA 1750£50 (d9 thity phan >99%) d c¢6 thé tao hydrogel ngay
ca voi nong do thap (7%) sau 1 chu ky F-T, mac du né khong thuc
sy on dinh. V6i dung dich PVA 1750£50 ¢6 nong do 7%, hydrogel
twong d6i on dinh duoc tao ra sau 3 chu ky F-T (hinh 1). Diéu nay
chimg t6 ring mirc d¢ thiy phan ciia PVA anh huong 16n dén kha
ning tao hydrogel bing chu ky F-T, trong d6 mitc d thuy phan
cang 16n thi kha nang tao hydrogel cang tot. Diéu nay ciing dugc
khéng dinh bai cac nha khoa hoc, theo d6 su hién dién cua cac
nhom acetat cong kénh c6 thé e ché sy hinh thanh hydrogel [5].
Dong thoi, F. Yokoyama va cs (1986) [13] ciing c6 két ludn, su tao
thanh hydrogel rat nhay cam voi mirc d¢ thiy phan, do tinh long
léo va kha ning chdng tham nudc thap ciia cac nhom acetyl ngin
can sy hinh thanh va phat trién céc tinh thé PVA trong méi truong
nude. Véi PVA ¢6 d6 thiy phan 98,7%, can t6i hon 20 chu ky F-T
mdi hinh thanh dugc ciu tric xop cua hydrogel [13].

Hinh 1. Hydrogel tir PVA 175050 v&i ndng dd va dé day dung
dich khac nhau.

3.2, Anh huong ciia néng @ va dj day 16p dung dich PVA
den tinh chat hydrogel

Céc hydrogel tir PVA 1750£50 véi cac ndng d6 7, 10 va 15%,
d¢ day 16p dung dich trong dia petri la 1, 2 va 3 mm duogc tao ra
sau 3 chu ky F-T (hinh 1).

O do day 1 mm, cac hydrogel thu dugc rt mong, mém, qué
linh dong, kho cAm nam co dinh. V6i do day 2 mm thi hydrogel
day hon, nho d6 on dinh, it linh dong hon va dé cam dugc trén tay,
nhung khi d9 day 1én dén 3 mm thi ching lai qué day, cimg. Tinh
mém déo, linh hoat cling giam dan theo thtr ty néng do 7, 10 va
15%, tirc 1a nong d6 dung dich tang thi hydrogel thu dugc cang
ctmg va kém linh dong hon, ddng thoi do dan hoi giam dan, do
bén ting dan. Nguyén nhan la mirc do két tinh ting 1én khi nong
do PVA ting Ién, do ting su chong chéo va thuc day sw gip khuc
cta cac chudi PVA [14].
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Dong hoc trrong nd cua 3 hydrogel tir dung dich PVA 7, 10 va
15% voi d¢ day 2 mm dugce tao ra sau 3 chu ky F-T dwogc thé hién
trong hinh 2. D0 thi cho thdy cac miu truong nd twong tw nhau,
ching déu nhanh chong hap thu nudc va sau 6 gio di dat dén do
truong nd can bang kha tot (tir 280 dén 350%). Nong d dung dich
PVA cang cao, hydrogel ¢6 d9 truong nd cang thip.
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Hinh 2. Déng hoc trwong né cua hydrogel tir dung dich PVA &
néng do 7, 10 va 15%.

Hinh 3 va 4 cho thdy, do truong nd can bing (1a do truong no
t0i da va gan nhu khong thay doi khi tiép tuc ngam, quy wdc lay &
thoi diém 24 gio) va phan gel cia cac hydrogel tir cac dung dich
c6 ndng do va do day khac nhau. Nhin chung, d truong n ty 18
nghich, con phan gel ty 1é thuan v6i ndng do va do day 16p dung
dich PVA. Sau 3 chu ky, cic miu déu tao dugc hydrogel c6 phan
gel 16n (trén 88%) cho thiy su lién két chéo hiéu qua ngay khi
ndng do thip hay 16p dung dich mong.
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Hinh 3. D3 trwong n& can biang cla hydrogel tir dung dich
PVA & néng dé 7, 10 va 15% véi do day 1, 2 va 3 mm sau 3
chu ky F-T.
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Hinh 4. Phan gel ctia hydrogel tir dung dich PVA & néng dé 7,
10 va 15% vé&i dé day 1, 2 va 3 mm sau 3 chu ky F-T.



3.3. 86 chu ky F-T va tinh chit ciia hydrogel

Tir cac két qua trén nhan thay, hydrogel thu duoc tir dung dich
PVA c6 nong do 10% véi chiéu day 2 mm c6 cac tinh chat cam
quan, phan gel, 9 truong nd phi hop, do d6 chiing toi tiép tuc
khao sat anh huong ciia s6 chu ky F-T 1én tinh chit hydrogel dua
trén mau nay. Cac hydrogel dugc tao ra sau 1-7 chu ky F-T c6 do
truong ng va phan gel nhu ¢ hinh 5. PVA ¢6 thé tao duoc hydrogel
chi voi 1 chu ky F-T, nhung hydrogel thu dugc qua déo, dinh, tinh
chat co hoc khong phi hop dé dép 1én vét thuong. Khi sb chu ky
ting, phan gel tang lén do tang sb luong cac tinh thé dong vai tro
nhu céc diém lién két chéo, 1am cho mang ludi bén viing, chat ché
hon [14]. Tir chu ky thr 3 tr6 di, nhin chung tang s chu ky thi do
trrong ng giam, cac hydrogel lién két chéo it chat ch& c6 xu huong
cho thay kha ning hap thu nudc cao hon. Tuy nhién, khac biét vé
do truong ng ctia 3, 4, 5 va 6 chu ky 1a khong dang ké. Vi vay, chon
s chu ky 1 3 dé vira 6 loi vé thoi gian, vira dam bao tinh chit
phu hop ctia hydrogel.

——SR%

-e GF%

D) trwong né (SR%)
Phén gel (GF%)

$6 chu ky
Hinh 5. Anll hwéng cta s6 chu ky F-T dén dé triwong n® can
bang va phan gel.
3.4. Hydorgel PVA/CS

Khi phdi hop thém CS, hydrogel van dugc tao ra sau 3 chu ky
F-T. Khi ty 1¢ CS cang cao, hydrogel thu dwgc cang mém déo, linh
hoat, nhung khi ty 18 1én dén 50% chung tré nén qua déo va kho
cam nam cd dinh. D§ truong nd va phan gel ciia PVA/CS duoc thé
hién ¢ hinh 6.
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Hinh 6. Anh hwéng cua ty 1é CS dén dd triwong né can bang va
phan gel ctia hydrogel PVA/CS.

D& dang nhén thy, khi c6 mat CS, hydrogel thu dugc c6 do
trwong nd ting, phan gel giam so voi hydrogel chi chira PVA
va ty 1& CS cang cao thi d9 truong ng cang 16m, phén gel cang
thap. Didu nay 1a do sy c6 mat cua CS lam giam lién két chéo
cta cac chudi polymer, mic dit CS ¢6 thé lién két chéo véi PVA
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nhung do bén lién két chéo cua CS yéu hon PVA [9]. Khi chi
¢6 PVA (0% CS), hydrogel ciu trac lién két chéo cao di dugc
thu va cdu triic nay c6 kha nang truong né thap, khoang 320%.
Sau khi ting ham lugng CS 1én 50%, d6 trwong né tang lén dén
850%, do ham lugng CS cao lam tang tinh thim uét va tinh ua
nudc cua hydrogel.

Tir cac két qua trén nhan thiy, hydrogel thu dugc tir dung
dich co ty 16 CS/PVA la 40% co cac tinh chit cam quan (do
linh hoat, mém déo vira phai, khong qua mém), phan gel cao
(trén 75%), d¢ truong nd tét (t0i da 780%). Ngoai ra, ty 1¢ CS
khé cao s& dam bao cho hoat tinh khang khuan, khdng nim ciia
mang. Tuy nhién mang hydrogel PVA/CS ¢6 tinh dinh cao, kha
ning gitr 4m kém, nhanh chéng bi khé khi tiép xtc v6i khong
khi. Vi vay, ching t6i chon ty 1¢ CS/PVA 1a 40% cho nghién
ctru tiép theo.

3.5. Hydrogel PVA/CS/VCO

Khi c6 mat dau dira voi ty 18 5% (kI/k1), hydrogel van dugc
tao ra. Mang hydrogel thu dugc (hinh 7) cho thay tinh dong nhat,
khong ¢6 vét nirt, khong c6 ddu hiéu ciia sy tach pha trén bé mat
hydrogel va mém déo, khong dinh. Hydrogel mau tring duc, c6
mui dau dira nhe va khong c6 bot khi trén bé mat. Ciu trac
dong nhit nay cho thay sy tuong thich tot giira cac thanh phan.

Hinh 7. Hydrogel PVA/CS/VCO sau 3 chu ky F-T.

Két qua khao sat hoat tinh khang khuén duogc thé hién &
hinh 8. MRSA, MSSA, P. aeruginosa va C. albicans 1a nhiing
vi sinh vat thudng thay trong vét thuong bi nhiém tring [15,
16]. Hydogel chi chira PVA (hinh 8E, nhom ching) khong c6
hoat tinh khang khuan do khong quan sat dugc bat ky vong trc
ché nao xung quanh mleng hydrogel, trong khi d6 hydrogel
PVA/CS/VCO cho thay cac vong khang khuan c6 dudng kinh
kha 16m, do d6 n6 tre ché t6t ca 4 loai vi sinh vét néu trén. Diéu
d6 1a nho hoat tinh e ché vi sinh vat cua dau dura va cua CS
trong moi truong acid lodng. CS ¢6 nhidu wu diém nhu phod
khang khuan rong hon, hoat tinh khang khuén cao hon va doc
tinh d6i véi té bao dong vat thap hon so véi cac chit khang
khuan khac. Tinh cht nay lién quan dén dién tich duong cuia
CS do cac nhém amin proton héa trong mdi trudng acid yéu
[17]. Mot co ché duogc dé xuat dé giai thich cho hoat tinh khang
khuan 13 twong tac giira cac dién tich duong cta CS trong moi
trudng acid va dién tich 4m ctia mang té bao vi sinh vat 1am cho
protein va cac thanh phin cta té bao bj rd ri [18].
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Hinh 8. Két qua danh gia hoat tinh khang khuan ctia hydrogel PVA/CS/VCO trén MRSA (A), MSSA (B), P. aeruginosa (C), C.
albicans (D) va cua hydrogel chi chira PVA trén MRSA (E - nhém chirng).

4. Két luan

Bing chu ky F-T, c4c hydrogel PVA, PVA/CS va PVA/CS/VCO
da dugc tao ra thanh cong. DY thity phan ciia PVA, nong do va do
day 16p dung dich, s6 chu ky F-T déu c6 anh huong 1én dén tinh
chat, do truong nd va phan gel ciia hydrogel tao ra. Tir PVA ¢6 do
thily phan trén 99%, néng d6 dung dich 10%, ty 1¢ CS/PVA 1a 40%,
5% VCO, sau 3 chu ky F-T, mdi chu ky dong lanh 18 gior & -20°C
va rd dong 6 gio ¢ nhiét d¢ phong, da hinh thanh hydrogel c6 tinh
chat co hoc phii hgp, hoat tinh khang khuén tot chdng lai MRSA,
MSSA, P. aeruginosa va C. albicans. Mang hydrogel nay s€ 1a mot
(g vién cho mot bang vét thuong tiém ning dé thuc day qué trinh
1am lanh vét thuong.
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Tom tit:

Xu hudng thim canh tang vy, co giéi hoa, sir dung giéng kém chét lwong va chuyén dbi bi¢én phap canh tac laa tir phwong phap
cay sang sa thang nham dap lrng an ninh luong thue va xuét khau la nhlrng nguyén nhin lam lay lan dich hai lia cé (Oryza sativa
f. spontanea) & Pong bing song Ciru Long (PBSCL) trong nhiig nim gan day. Nghlen ctru va khéo sat cac déic tinh ndng hoc,
hinh thai, sinh ly giap nhan dang, phan tich va phan biét lia 0 trén thue té dong rudng la viéc lam het stre cap thiét. Trong tong
56 28 dong lua cé duge trong, chon lgc va quan sat tir 248 méu hia c6 thu thap tai cac ving san xuét lia chinh ¢ DBBSCL, c6 12
dong lia co voi nhirng dic diém hinh thai va sinh hoc khac biét nhau, c6 thé phéan biét gllra cac dong laa c6 va laa trong nhu: thoi
gian sinh trwéng, chiu cao ciy, mau sdc va hinh dang 14, mau sac va dang than, hat c6 rau/dudi, mau sdc vo trau, chiéu dal hat,
mau vo lua. Nhitng dac diém chinh nay co thé dwge sir dung daé phan biét va nhan dang cac dong lua c6 véi cac giong lia trong &
nhirng giai doan sinh trwong khac nhau trén dong rufng. Tuy nhlen, c6 mot 50 dong lia c6 co nhu'ng dac diém hinh thai va sinh
hgc quan trong twong tw laa trong nhu: thoi gian sinh trudng ngan hodc twong dwong, chiéu cao cly thip hon hoic twong dwong,
6 mau vo trau va dang hat giong nhau. Nhirng dong lia c6 nay sé rt khé phin biét trén dong rung din dén c6 kha ning tr§

nén phé bién va khoé kiém soat trong san xuét lia & PBSCL.

Tir khoa: co dai, dich hai trén lda, hinh thai, l4a cé, laa dé.
Chi s6 phin logi: 4.1
1. Dat van de

Lua co duge xem la co dai xung quanh khu vuce trong trot va la
cay khong mong mudn cua chi Oryza. Lua c6 gdy hai, canh tranh
v6i lha trong va céc cdy trong khac [1]. Ngoai ra, lua ¢o con dugce
goi 1a “lua d6” do hat gao co6 16p v6 lua mang mau do dac trung.
Tuy nhién, ngoai cac dang hat c6 mau do, ngudi ta cling tim thiy
céc loai [tia ¢ c6 hat mang vo lya mau trémg, do nhat va xanh nhat
[2]. Do do, tén goi lua co mang tinh bao quat va thich hgp hon lua
d6 [3]. Céc dic trung cia lga co 1a chiéu cao 16n hon, dé 6 nga,
hat ngi dong manh va thuong ¢6 16p vo lya mang sic t6 do, nau,
xanh nhat... Cac dic diém giéng véi co dai dugc ghi nhén ¢ da sb
laa co 1a kha nang rung hat kha som va rat da rung hat so voi lua
trong, dan dén tich lily mot luong 16n hat lta ¢o trong dét. Cac hat
lia co ndy c6 hodc khong 6 tinh mién trang, stre song vuot trdi so
v6i lua trong, tir d6 lam anh hudng va gy hai cho cac vu mua tiép
theo. Trong mot tuan i & nhiét do mit (25°C) hodc a am (30°C), lua
c0 s€ nay mam nhanh hon va phat trién ré dai hon so véi cac giong
Iua trong. Lua co ciing ¢6 thé moc 18n tir do sau trong dat 16n hon
Ita trong. Didu nay cho thay strc song ciia cdy con cao va kha ning
canh tranh voi lia trong ngay tu thoi diém dau vy [3]. Kha ning
phat trién ctia lha co trong céc didu kién moi truong ndng nghiép
bét loi nhu ngap sau, han han, phén man, cling nhu khd ning “bat
chudc” céc dic diém thich nghi, sinh ton giong véi lua trong, gay
khé khan cho viéc kiém soat, nhan dang va phong trir [1].

Lua la cdy trong quan trong nhit & Viét Nam véi dién tich
trong laa khoang 7,24 tri¢u ha trong nam 2021, san luong trén

“Tac gia lién hé: Email: hithi@ctu.edu.vn
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43,88 tri¢u tin, xuat khiu 6,24 trigu tan; trong d DBSCL chiém
4,17 triéu ha va san luong dat 25,73 triéu tin (Tong cuc Thong
k¢, 2021). Viée gia tang sy x4m 1an va gy hai cta lta co ¢6 lién
quan mét thiét dén phuong phap canh tac lua thim canh sa thang
trong nhiéu nam tré lai day. O mién Bic va mlen Trung thi lua cay
chiém phan 16n dién tich. Trong khi d6 ¢ mién Nam, dic biét la
DBSCL, dién tich lta sa thfmg chiém t&i trén 90% dién tich tréng
Ita. Viéc duy tri va phat trién dién tich lta sa thang dan dén laa co
lay lan va phat trién manh 6 PBSCL, anh huong dén chét luong,
san luong va thu nhdp cua nguoi ndng din noi riéng, xuat khau
lua gao cua Viét Nam noi chung. T nhitng nam 1988-1990, da c6
mot sO nghién ctru vé tinh rung hat trén lia ndi va lia hoang & An
Giang va Dong Thap. Tuy nhién, dén nim 1994 thi thuat ngir lua
6 mai duoc bidt dén tur két qua diéu tra thuc nghi¢m cua Vién Lia
DBSCL tai Tién Giang va Long An trong vu xudn h¢ di phat hién
nhiéu dong la co tai ddy, trong d6 ¢6 nhiéu dong d& rung hat, ¢6
dong hat mau ndu sdm hogc den, c6 dong 6 rau trén hat, déc biét
nguy hiém c6 dong laa co tién hoa vé chleu cao ngang bang v6i
chiéu cao ctia lta trong nén khi lua chin rat kho phan biét, dong
thoi hat trén bong rat dé rung khi sép vao giai doan thu hoach, giy
anh huong dén nang sudt ciing nhu phim chat cua lua trong [4].
Viée st dung hat giong 1n tap hat I6a co 1a mot trong nhitng ngudn
gbe xam nhiém va lay lan chinh cta lia ¢ & BBSCL [5]. Cho dén
nay van chua co mot nghién ctru cu thé ndo vé mo ta hinh thai
lta c6 ¢ Viét Nam noi chung va 6 PBSCL noi riéng. Do do, viéc
nghién ctru cdc déc tinh hinh thai va nong hoc gitp nhén dang lua
¢ trén dong rudng 1a rat quan trong.
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Abstract:

The growing trend of cropping intensification, mechanisation,
the use of poor-quality rice seeds, and the shift in rice cultivation
methods from transplanting to direct sowing to meet food security
and export demand are causes of the emergence and spread of
weedy rice (Oryza sativa f. spontanea) in the Mekong delta in
recent years. Therefore, it is necessary to study the agronomic,
morphological, and physiological characteristics of collected weedy
rice lines to help identify, analyse, and distinguish weedy rice in the
rice field. Out of a total of 28 weedy rice lines planted, selected, and
observed from 248 weedy rice samples collected in the main rice
production areas in the Mekong delta, there are 12 weedy rice lines
with one or more morphological and biological characteristics that
can distinguish among them and with cultivated rice varieties,
such as growing duration, plant height, leaf colour and shape,
stem colour and shape, awn or without awn, husk colour, seed
length, grain colour. These key characteristics can be used to
distinguish and identify weedy rice lines from rice varieties grown
at different growth stages in the field. However, some weedy rice
lines are sharing major morphological features with the cultivated
rice variety such as short or similar growing duration, shorter or
similar height, similar husk colour, seed shape. Those weedy rice
lines are not easy to identify and eliminate on the rice field, leading
to the possibility of becoming widespread and difficult to control in
rice production in the Mekong delta.

Keywords: morphology, red rice, rice pests, weeds, weedy rice.
Classification number: 4.1

2. Vat liéu va phuong phap nohién ciu
2.1. Vit liéu

Mau ltia co duogc thu thap ¢ 3 viing sinh thai, gom ving dat phi
sa, nhiém phén va nhiém mén trong vu xuan he, hé thu va thu dong
nam 2020. Dia diém thu thap mau lua o 1a cac ving san xuat la
tap trung (hinh 1). C6 tong sb 248 mau lua c6 dugc thu thap, ky
hiéu 1a LCCT (ltia ¢6 thu thap & Can Tho), LCHG (lga ¢6 thu thap
¢ Hau Giang) va LCKG (Ita cd thu thap ¢ Kién Giang) theo sau
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bang s6 ky hiéu tén mau lua co thu thap duoc. Danh séch cac dong
lha 6 va giong lha trong duoc phan loai sir dung trong nghién
ciru ndy gdbm: LCKG-2, LCKG-4, LCKG-6, LCKG-7, LCCT-9,
LCCT-12, LCCT-14, LCCT-66, LCCT-71, LCCT-84, LCHG-51
va giong lua trong phd bién @ DPBSCL 1a OM5451.

An Giang L Tién Giang
W J/

Hinh 1. Dia diém thu thap mau lGa cé (d4u sao mau dd).
2.2. Phuwong phdp nghién ciru

Cac mau lta c6 sau khi thu thap duoc bao quan trong bao gidy
duoc séy kho va phan loai so bg dua trén quan sat dang bong, dang
gié, dang hat va mau séc hat lua theo tiéu chuin danh gia cua Vién
Nghién ctru Laa quc té (IRRI) [6]. Sau khi phan loai, cic mu lua
co duoc tréng trong cac bé thi nghiém co di¢n tich 2,2x3 m, ¢ nha
lu6i trong vu dong xudn 2020-2021 cua Vién Laa DPBSCL dé tiép
tuc quan sat va chon loc ra dugc 28 dong lua co c6 dac tinh hinh
thai ddc trung. Trong do, ¢6 12 dong khac biét rat rd vé hinh thai
va nong hoc tiép tuc dugc trong trong vu hé thu 2021 dé quan sat,
phén tich va phan loai vé hinh thai. Hat ctia 12 dong lta co dugc
ngam 0 va cho moc méam trén dia petri trong ti 4m Daichi ¢6 kiém
soat nhiét do. Sau khoang 7 ngay, cac cdy ma khoe duoc cdy ra bé
thi nghiém c6 dién tich 2,2x3 m v6i khoang cach 20-25 cm. Thi
nghiém dugc bé trf tudn tu (10 ciy ma/dong) khong nhac lai. Quy
trinh cham soc cac dong lta co twong ty nhu quy trinh cham séc
giong lta OM5451, véi cong thire phan bon: 80:60:30 kg NPK/ha.

Qué trinh sinh truong va phat trién cia cac dong lia co va
gidng lua trong OM5451 dugc quan sat va ghi lai tir giai doan cay
con cho dén khi truong thanh theo Hé thong danh gia tiéu chuan
cho cdy lua ciia IRRI [6] va Z.P. Hussain va cs (2010) [7]. Céc dac
tinh hinh thai va néng hoc dwgc quan sat bang tryc quan, do dém
va ghi lai khi trong giai doan 60-80 ngay sau khi cdy (bang 1). S&
liéu do dém duoc tir cac dong lua cd dugc tinh trung binh va so
sanh trong d6i voi cac gidng lua trong.

34



Bang 1. Bang mé ta cac déc diém hinh thai chinh cha cac dong
lta cé va gidng lta tréng dwoc ghi nhan & giai doan 60-80
ngay sau khi gieo (vu hé thu 2021).
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Bang 3. Bién dong mét s diac tinh néng hoc cua 12 dong lGa
¢6 thu thap so v&i giéng lua trong phd bién OM5451.

Lia co

Chi tiéu hinh thi chinh M t chi tiét cde chi tiéu hinh thi chinh Biic tinh sinh hoe Trung — Coo  Thip  Sais  Djléch  OMS4SI
1. Truong thanh (thoi gian sinh truong) 6 ngay tir khi cay con dén khi chin hat (85% s6 hat trén bong binh ntht nht chuin _ chuin

chin) Tho gian sinh trudng (ngdy) 95 106 89 09 49 106
2. Chiéu cao cdy Do tir méit dét dén ngon cia bong cao nht tinh tir than chinh (cm) Chiéu cao cdy (cm) 1060 150 70 44 23 104,0
3. D dung dimg trung gian cta than  Dang goc than khi tang truéng: 1: dung dimg (<30°); 3: trung gian Chiéu dai 14 dong (cm) 352 498 23 1,1 6,0 323
=45 (457),>5, 7: mo (>60°) Diép Iy t6 (SPAD) 01 463 33 08 40 03
4. 80 choi / bui tBf§m1s2 c'hf)i hiru higu va khong hiru hiéu (khong mang bong) 6 bonghui 16 2 9 10 51 9

ren | oul A qve1a
5.5 bong / bui Béim 56 chd hiu hicu (mang bong) tén 1 bui Chieu di bong (cm) By By 1 B 21 L8

weern e KL 1000 hat (g) 216 335 167 07 39 21

6. Chieu dai la dong Do chieu dai phién 14 trén cung (cm) s
7. Ham hugng diép lue Dol rén clng/l4 dong & 70 DAS bing méy do chi s ham lugng, . Crucu i hat i (mm) &7 9 16 Ol 06 9%

chlorophyll (SPAD) 502 (doc 5 lﬁn) Chiéu rong hat lta (mm) 2,36 2,718 1,79 0,004 0,123 2,12
8. Kiéu bong Céc bong duge phan loai theo ché o ciia goc phan nhénh cia céc Chiéu déi réu (mm) 158 70,0 00 37 198

canh so cdp va mit do nhénh: 1: dong gon; 5: trung gian; 9: mo Téng s6 hat/bong 134 194 76 7 34 146
9, Chiéu dai bong Tinh tir gdc bong dén ngon (cm) Téng hat chic/bong 106 169 8 5 7 105
10. Dic tinh rung hat Diing ndm tay vudt nhe bong ita 1. Rét kho rung (<1% sb hat), 3. Téng s6 hat lép/bong 27 6 5 3 16 0

Kho rung (1-5%), 5. Trung gian (6-25%), 7. Dé rung (26-50%), 9.
Rt d& rung (51-100%)

Quan sat hat [ta trwong thanh: 0: mau vang rom; 1: vang va vang
ranh trén nén vang rom; 2: ddm nu trén nén vang rom; 3: rinh
nau trén vang rom; 4: nau (hoi nau) 5: hoi do dén tim nhat; 6:
tim dom tren nén vang rom; 7: véttim trén vang rom; §: tim; 9:
den; 10: 1rang,

Quan st hat gao ltc: 1: tre'ing; 2: nu nhat; 3: dom ndu; 4: ndu
dam; 5: do nhat; 6: d6; 7: dém tim; 8: tim; 9; tim dam hodc den.
Do khoing cach tir dé hat dén dau hat (mm) bang thuéc chuyén

11. Mau vo trdu

12. Mau sc hat gao lirc

13. Chiéu dai hat théc

dung
14. Chiéu rong hat thoc Do bé rgng hat (mm) bang thude chuyén dung
15. Chiéu dai riu Do trén 5 hat (mm)

16. Khi hrgng 1000 hat (g) DBugc do bing cach sir dung 1000 hat trwong thanh

3. Két qua

3.1. Dac diém hinh thdi chung ciia cac dong liia co

Lia co 1a loai cdy hang nién, khéng mong mudn va c6
cung ho hang véi lua trong, voi tén khoa hoc 1a Oryza sativa f.
spontanea. Tuong ty nhu la trong, [Ga co rat da dang vé hinh thai
va xuat hién ¢ tat cd cac vung trong lGia chinh trén thé gisi, nhu
chau A, chau My, chau Phi, chau Au (bang 2).

Bang 2. Tén khoa hoc va phan loai lua cé.

Tén khoa hoc Oryza sativa f. spontanea
Tén tiéng Viét Lia co
Tén tiéng Anh Weedy rice/red rice
Gi6i (Kingdom) Plantae
Nganh (Phylum) =
Tracheophytes
i Ko
Commelinids
B0 (Order) Poales
Ho (Families) Poaceae
Chi (Genus) Oryza
Loai (Species) Oryza sativa

Loai phy (Sub-Species) Oryza sativa f. spontanea

Tén khoa hoc (Scientific name) Oryza sativa f. spontanea
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Két qua bang 3 cho thiy:

- Thoi gian sinh truong: Lua cd ¢o thoi gian sinh trudng trung
binh khoang 95 ngay sau khi cy, tuy nhién thoi gian sinh truéng
nay bién dong kh 16n trong cac dong lua co bién dong 89-106
ngay. Phin 16n cac dong thu thap c6 thdi gian sinh truéng twong
duong hodc chin sém hon lga trong OM5451 (cy 106 ngay). Pic
tinh nay cua céc dong lua co & DBSCL tuong tu v6i phat hi¢n
trong nghién ctru cia M. Reagon va cs (2011) [8].

- Chiéu cao cdy: Cac dong lta ¢6 c6 chiéu cao cdy bién dong
16n, trung binh 106,0 cm, cao hon khong dang_ ké so voi chidu cao
trung binh gidng lia OM5451 (104,0 cm). Phan 16n cac dong lua
¢ ¢6 chidu cao cdy trung binh cao hon glong lua trong OM5451,
tuy nhién co mot s6 dong lia ¢o co chiéu cao trung binh ngang
bing hoic thap hon. Nghién ctru cia Duong Van Chin va cs (1999)
[5] cho thdy cac dong lta ¢o c6 chiéu cao cdy cao hon giong lia
trong. Pac tinh nay cho thy lha co c6 xu hudng tién hoa, thich
tmg v6i diéu kién bién doi khi hau va méi truong canh tic lua ¢
DBSCL.

- Hinh dang 14 dong: Mot s6 dong It co ¢6 14 rit dai, nhung lai
hep vé bé ngang va mong. Co thé quan sat va phan biét cac dong
lua co c6 14 dong mong, dai va hep ¢ giai doan sinh truéng dinh
dudng. Chiéu dai la dong cua lua co trung binh 1a 35,2 cm, dai nhat
1249,8 cm va ngén nhat 1a 22,3 cm. Chiéu dai 14 dong ciia OM5451
khoang 32,3 cm.

- Mau sic 14 lua: Trong giai doan sinh truong dinh dudng, 14
ciia mot s6 dong lta co ¢6 mau nhat hon la tréng, ngudi nong dan
c6 thé phéan biét dwoc giita lua co va lta trong rat sém. Diép luc td
trung binh cta cac dong lua co 1a 40,1 thip hon so véi giéng lua
trong OM5451 14 42,3 (n=10) (hinh 2).

- Khé ning dé nhanh: Cic dong lta co co khd ning dé nhanh
rat manh so v6i lta trong. Kha nang dé nhanh trung binh cua cac
dong Ita co 13 16 bong/bui so v6i 9 bong/bui cuia giong OM5451.
S6 nhanh thip nhat 13 9 bong/bui va cao nhét 1a 28 bong/bui. Kha
ning dé nhanh manh cta lua co 1am cho ching c6 wu thé hon trong
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viéc canh tranh khong gian anh sang, nudc va dinh dudng trong
rudng laa.

LCCT-20
LCKG-2
LCKG-4

LCCT-9
LCCT-66

LCCT-12
LCCT-14

o= LCCT-71

LCCT-84

OM5451

Hinh 2. Hinh dang |4 dong ctia mét sé dong lGa cé tiéu biéu va
giéng lua tréng OM5451.

- Hinh dang va mau sic hat lua: Hat lua trf”)ng OM5451 thon
dai, ty I¢ dai/rong 1on hon 3, mau sic hat lga 1a vang rom, gao
1t mau trang, khéi luong 1000 hat 1ga bién dong tir 25 dén 27 g.
Trong khi d6, hinh dang hat lua cd cua cac dong thu thap rét da
dang: tron, dai trung binh va dai. Mau sic hat lta c6 ciing c6 nhiéu
dang nhu den, vang, nau den, doi khi trén cing mdt bong 1ua ciing
¢6 nhiéu hat véi nhitng mau sic khac nhau. Gao 1at ¢ mau do,
nau d6 hodc tring giong nhu la trong. Khi lugng 1.000 hat cua
cac dong laa co bién dong 16,7-33,5 g do mot sé dong chin sinh
1y rét sém va rung.

- Dang bong va rau/dudi trén hat lta: Cac dong lua co rat da
dang vé dang bong va dang duoi trén hat. DPac biét, dong lta co
LCCT9 co gié bong md hoan toan gidng véi dang bong lua hoang
Oryza rufipogon. Mot s dong lia ¢o co dudi trén hat v6i chiéu dai
dudi bién dong tir 0 dén 70 mm, trong khi d6 mot sb dong lua co
khong c6 dudi trén hat gidng nhu hat cta gidng laa trong OM5451
(bang 3, hinh 3).

Hinh 3. Pic diém hinh thai bong va hat ctia mét s6 dong lta cé
va gidng lua trong OM5451.

- Pic diém rung hat: Hau hét cac dong lua co ryng hat trudc
khi chin sinh 1y (80% khdi lugng hat). Tinh dé rung hat la nguyén
nhan chinh giy tht thoat ning sudt cho rudng lua vi lua co trén
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df”)ng cling hép thu phan bon, anh sang, nudc va duge cham soc
nhur lga trong. Két qua khao sat cho thiy, nhiéu dong lia co rung
rat som sau khi ngam sira (khoang 15 ngay sau khi tr6 khi hat lua
vira vao chic 1a bit dau rung), murc d§ rung hat cang nhiéu khi dén
gé"m giai doan chin. Ty I¢ rung hat trung binh la 50%, nhiéu dong
dé rung hat thi ty 18 nay dén 90%. Nhiing hat lta chic ¢ dau bong
déu rung hét, chi dé lai mot s6 it hat ling 1ép ¢ cudi gén cuéng
bong.

3.2. Dac diém hinh thdi ciia cdc dong ltia cé

Dong lia co LCKG-2: Dong nay dugc ghi nhan c6 thoi gian
sinh truong trung binh khodng 89 ngay. Chiéu cao cy trung binh
khoang 114,12,9 cm. Géc than ¢6 dang dimg. SO chdi moi bui
trung binh khoang 15+3 & giai doan dé nhanh. O giai doan chin,
dong laa ¢ LCKG-2 duge ghi nhan ¢6 s6 bong mdi bui trung binh
102, chiéu dai bong trung binh 21,0£1 cm véi kiéu bong dong
gon. Chiéu dai 14 dong trung binh duoc ghi nhan khodng 35+1,49
cm. So voi gidng lha trong phd bién OM5451 va cac dong laa co
khac trong nghién ctru, LCKG-2 cho kha ning rung hat & muc dé
rung. Vo trau ciia dong liia co ndy c6 mau vang rom, mau sac hat
gao c6 mau do. Trung binh chiéu dai hat thoc khoang 8,34 mm va
chiéu rong khoang 2,16 mm. Hat ¢6 rau dai 3-52 mm. Khdi lugng
1000 hat trung binh la 14,88 g (bang 4, hinh 4).

Bang 4. So sanh cac dac tinh néng hoc giira cac dong lua co
LCKG-2, LCKG-4, LCKG-6 va LCKG-7 vé&i giong lia OM5451.

LCKG-2  LCKG4  LCKG-6 LCKG7  OM5451
Thoi gian sinh truong (ngay) 89 84 94 91 101
Chigu cao cdy (cm) 1141829 141,0£28 1268432 111244 114,1£2,7
Dang gc than Dungding Dungdimg  Trunggian  Trung gian  Dung dimg
80 chdi/bui 1543 1841 1622 1744 192
86 bong/bui 10£2 1241 1341 1143 13£2
Dai la dong 35+149 34+ 42 443232 2914338 323435
Digp luc to (SPAD) 36,5£2,67 4104448 38,0£1,07  37,6:137 39248243
Kiéu bong Donggon  Donggon  Donggon  Donggon  Dong gon
Chiéu dai bong (cm) 21,021 20519 272412 228427 232409
Dic tinh rung hat Dé rung Dé rung Khorung  Dérung Khd rung
Mau séc vo triu Vingrom  Den Vangtuoi  Den Vang rom
Mau sic hat gao Do Tring Do Nau Tring
Dai hat thoc (mm) 8,34 897 6,04 9,44 9,39
Rong hat thdc (mm) 2,16 2,56 2,78 224 2,12
Dai rdu (mm) 3-52 0-46 0 15,6-20 0
Khdi lugng 1000 hat (g) 14,88 2234 20,22 19,12 25,11

o

Hinh 4. Dong lta cé LCKG-2.
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Dong lia co LCKG-4: Dong lua c6 LCKG-4 dugc ghi nhan
¢ thoi gian sinh truong trung binh khoang 84 ngay. Chiu cao ciy
trung binh khoang 114,1+2,9 cm. Géc than ¢6 dang thing dimg. S6
chdi mdi bui trung binh khoang 18+1 & giai doan dé nhanh. O giai
doan chin, dong lua c6 LCKG-4 dugc ghi nhén co $0 bong mdi bui
trung binh 12+1, chiéu dai bong trung binh 13 26,5+1,9 cm véi kiéu
bong dong gon. Chiéu dai 1a dong trung binh dwgc ghi nhan khoang
34+1,42 cm. So voi gidéng laa trong pho bién OM5451 va cac dong
lGa cd khac trong nghién ciu, LCKG-2 cho kha nang rung hat ¢
mirc dé rung. V6 trau clia dong lia co ndy c¢6 mau den, mau sic hat
ga0 ¢6 mau trang. Trung binh chidu dai hat thoc khoang 8,97 mm
va chiéu rong khoang 2,56 mm. Hat khong c6 rau hodc ¢ rau dai
0-46 mm. Khdi luong 1000 hat dugc ghi nhan trung binh 12 22,84 g
(bang 4, hinh 5).

Hinh 5. Dong lia cé LCKG-4.

Dong liia co LCKG-6: Dong lua ¢c6 LCKG-6 dugc ghi nhan
¢ thoi gian sinh truong trung binh khoang 94 ngay. Chiu cao ciy
trung binh khoang 126,8+3,2 cm. Géc than ¢6 dang trung gian. SO
chdi mdi bui trung binh khoang 16£2 ¢ giai doan dé nhanh. O giai
doan chin, dong lua c6 LCKG-6 dugc ghi nhan co6 $0 bong moi
bui trung binh 13£1, chiéu dai bong trung binh 14 27,2+1,2 cm v6i
kiéu bong dong gon. Chiéu dai la dong trung binh duoc ghi nhan
khoang 44,3+2,32 cm. So v6i cdc dong lua co khéc trong nghién
ctru, LCKG-6 khé rung hat hon. Vo trau cia dong lta ¢6 ndy co
mau vang tuoi, mau sic hat gao c6 mau do. Chiéu dai hat thoc ctia
dong lua ¢o nay ngan hon hat thoc laa trong, khoang 6,04 mm va
chiéu rong khoang 2,78 mm. Hat khong co réu, khbi luong 1000
hat dugc ghi nhan trung binh 13 20,22 g (bang 4, hinh 6).

Hinh 6. Dong lua cé LCKG-6.

Dong lia co LCKG-7.: Dong lua c6 LCKG-7 dugc ghi nhén ¢
thoi gian sinh truéng trung binh 91 ngay. Chidu cao cdy trung binh
khoang 111,244 cm. Goc than c6 dang trung gian. S6 chdi mdi bui
trung binh khoang 17+4 ¢ giai doan dé nhanh. O giai doan chin, dong
lta cd LCKG-7 dugc ghi nhan co 30 bong mdi bui trung binh 1143,
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chiéu dai bong trung binh 1a 22,8+2,7 cm véi kiéu bong dong gon.
Chiéu dai 14 dong trung binh duoc ghi nhan khoang 29,1+3,38 cm.
So vdi gibng laa trong phd bién OM5451 va cac dong lta co khac
trong nghién ctru, LCKG-2 cho kha ning ryng hat & mirc dé rung.
Vo trau cua dong lia co ndy c6 mau den, mau sic hat gao c6 mau
nau. Trung binh chiéu dai hat thoc khoang 9,44 mm va chidu rong
khodng 2,24 mm. Hat c6 rau dai 15,6-20 mm. Khéi luong 1000 hat
dugc ghi nhén trung binh 1 19,12 g (bdng 4, hinh 7).

Hinh 7. Dong lia LCKG-7.

Dong lia co LCCT-9: Dong lua ¢ LCCT-9 dugc ghi nhén co
thoi gian sinh truong trung binh khoang 84 ngay. Chiéu cao ciy
trung binh khoang 102+3,2 cm. Goc than cé dang trung gian. SO
choi mdi bui trung binh khoang 28+3 ¢ giai doan dé nhanh. O giai
doan chin, dong lua c6 LCKG-9 dugc ghi nhén co $0 bong mdi
bui trung binh 2443, chiéu dai bong trung binh 14 21,6 cm véi
kiéu bong trung gian. Chidu dai 14 dong trung binh dugc ghi nhan
khoang 23+3,21 cm. So véi cac dong lua co khac trong nghién
ctru, LCKG-9 cho kha nang rung hat 6 mirc d& rung. Vo trdu ciia
dong lta ¢ ndy c6 mau ndu, mau sic hat gao c¢6 mau do. Trung
binh chiéu dai hat thoc khoang 7,39 mm va chiéu rong khoang 2,31
mm. Hat ¢6 rau dai 20-41,5 mm, khoi lugng 1000 hat dugc ghi
nhan trung binh 1a 15,58 g (bang 5, hinh 8).

Bang 5. So sanh cac dac tinh néong hoc giira cac dong lua cé
LCCT-9, LCCT-12, LCCT-14 va LCCT-20 vé&i giong lta OM5451.

LCCTY LCCT-12 LCCT-14 LCCT-20 OMS451
Thoi gian sinh truong (ngay) 84 94 91 91 101
Chidu cao cay (cm) 102432 10943 4 1072431 150£2,6 114,1£2,7
Dang gdc than Trung gian Mo Trung gian ~ Trung gian  Dung dimg
80 choi/bui 2843 1943 1743 138 194
S6 bong/bui 2443 1341 12007 122 1342
Dai la dong 234321 35£1,39 40£2,12 339+1,58 323435
Dip lyc t6 (SPAD) 3754205 3764075 404£275  381£182 39,4243
Kiéu bong Mo Donggon  Trunggian Donggon  Dong gon
Chigu dai bong (cm) 216 26,5+1,2 254822 31320 232409
Dic tinh rung hat D& rung D¢ rung Kho rung D& ung Kho rung
Mau séc vo triu Nau Vingrom  Den Nau Vang rom
Mau séc hat gao bo Do Do Naunhat  Tring
Dai hat thoc (mm) 739 85 8,93 931 9,39
Rong hat thoc (mm) 231 241 2,68 2,67 2,12
Chiéu dai réu (mm) 20-41,5 0-36 40-50 34-70 0
Khdi lwgng 1000 hat (g) 15,58 16,94 232 2839 25,11
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Hinh 8. Dong lia c6 LCCT-9.

Dong lia co LCCT-12: Dong lta ¢ LCCT-12 dugc ghi nhan
¢6 thoi gian sinh truong trung binh khoang 94 ngay. Chiéu cao cay
trung binh khoang 109:+3,4 cm. Géc than 6 dang mé. S chdi moi
bui trung binh khoang 19+3 & giai doan dé nhanh. O giai doan chin,
dong lia ¢ LCCT-12 dugc ghi nhan c6 s6 bong mdi byi trung binh
13+1, chiéu dai bong trung binh 26,5+1,2 cm véi kiéu bong dong
gon. Chiéu dai 1a dong trung binh dugc ghi nhan khoang 35+1,39
cm. So v6i gidng lta trong phd bién OM5451 va cac dong lua co
khac trong nghién ctru, LCCT-12 cho kha ning rung hat ¢ mirc dé
rung. Vo trau ctia dong lia ¢o ndy c6 mau vang rom, mau sic hat
ga0 ¢6 mau do. Trung binh chiéu dai hat thoc khoang 8,5 mm va
chiéu rong khoang 2,41 mm. Hat c6 rau dai 0-36 mm. Khéi luong
1000 hat dugc ghi nhan trung binh 1a 16,94 g (bang 5, hinh 9).

Hinh 9. Dong lta cé6 LCCT-12.

Dong liia co LCCT-14: Dong laa co LCCT-14 dugc ghi nhén
¢ thoi gian sinh truong trung binh khoang 91 ngay. Chiu cao ciy
trung binh khoang 107,2+3,1 cm. Géc than c6 dang trung gian. SO
chdi mdi bui trung binh khoang 17+3 ¢ giai doan dé nhanh. O giai
doan chin, dong ltia co LCCT-14 dugc ghi nhan ¢6 s bong mdi bui
trung binh 122,07, chiéu dai bong trung binh 1a 25,4+2,2 cm véi
kiéu bong trung gian. Chiéu dai 1a dong trung binh dugc ghi nhan
khoang 40+2,12 cm. So vdi cac dong lta co khac trong nghién ctru,
LCCT-14 cho kha nang rung hat  mirc kho rung. Vo triu ctia dong
Ita co ndy co mau den, mau sic hat gao c6 mau do. Trung binh
chiéu dai hat thoc khodng 8,93 mm va chiéu rong khodng 2,68 mm.
Hat c6 rau dai 40-50 mm. Khéi luong 1000 hat dugc ghi nhan
trung binh 13 22,32 g (bang 5, hinh 10).

Hinh 10. Dong lGa c6 LCCT-14.
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Dong lia co LCCT-20: Dong lua c6 LCCT-20 dugc ghi nhan
¢ thoi gian sinh truong trung binh khoang 91 ngay. Chiéu cao cay
trung binh khoang 1502,6 cm. Goc than cé dang trung gian. SO
chdi mdi bui trung binh khoang 13+2 ¢ giai doan dé nhanh. O giai
doan chin, dong lta c6 LCCT-20 dugc ghi nhan c6 $0 bong mdi
bui trung binh 12£2, chiéu dai bong trung binh 1a 31,3+2,0 cm
v6i kidu bong dong gon. Chiéu dai 14 dong trung binh duoc ghi
nhan khodng 33,9+1,58 cm. So vdi cac dong lta cd khac trong
nghién ctru, LCCT-20 cho kha nang ryng hat ¢ muc dé rung. Vo
trdu cia dong lta ¢o ndy cO mau nau, mau sic hat gao c6 mau ndu
nhat. Trung binh chiéu dai hat thoc khoang 9,31 mm va chiéu rong
khodng 2,67 mm. Hat c6 rau dai 34-70 mm. Khéi luong 1000 hat
dugc ghi nhén trung binh la 28,39 g (bang 5, hinh 11).

Hinh 11. Dong laa cé LCCT-20.

Dong lia co LCCT-66: Dong lua co LCCT-66 dugc ghi nhan
¢ thoi gian sinh truong trung binh khoang 89 ngay. Chiéu cao cay
trung binh khoang 114,4+3,2 cm. Géc than c6 dang dung dimg. SO
chdi mdi bui trung binh khoang 16+3 ¢ giai doan dé nhanh. O giai
doan chin, dong lta c6 LCCT-66 dugc ghi nhan c6 $0 bong mdi
bui trung binh 122, chiéu dai bong trung binh 22,9+0,7 cm véi
kiéu bong dong gon. Chiéu dai 14 dong trung binh dugc ghi nhan
khoang 31,5+2,07 cm. So véi cac dong lGa co khéc trong nghién
e, LCCT-66 cho kha ning rung hat & mirc dé rung hon. Vo triu
ciia dong lta ¢6 ndy c6 mau vang rom, mau sic hat gao ¢ mau
tring. Trung binh chiéu dai hat thoc khoang 9,6 mm va chiéu rong
khodng 2,41 mm. Hat khong c6 réu, khéi luong 1000 hat dugc ghi
nhan trung binh 1a 23,74 g (bang 6, hinh 12).

Bang 6. So sanh cac dac tinh néng hoc gilra dong ltia coé
LCCT-66,LCCT-71,LCCT-84 va LCHG-51 v&i gi6ng lla OM5451.

LCCT-66 LCCT-71  LCCT-84 LCHG-S1 OM3451
Thoi gian sinh truong (ngay) 89 94 87 89 101
Chiéu cao cay (cm) 1144£32  109,1+4,1 1044429 1487430  114,1£2,7
Dang gc than Dungding Dyngding  Trunggian  Trunggian Duyng dimg
80 choi/bui 1623 1442 2343 2043 1922
S6 bong/bui 1242 10£2 181 941 1342
Dai la dong 31,5£2,07  449+217  410£192 4214285 323435
Diép lyc to (SPAD) 4084076 393+1,92 388215 337+693 3924243
Kiéu bong Donggon  Trunggian  Trunggian  Donggon  Dong gon
Chiéu dai bong (cm) 2940, 25,5419 2,940,7 218406 232+0,9
Dic tinh rung hat D¢ rung Kho rung D¢ rung Rungvira  Kho rung
Mau sic vo triu Vingrom  Vangrom  Den Nau Vang rom
Mau sic hat gao Tréng Néu Nau Do Tréng
Dai hat thoc (mm) 9,6 8,02 1,73 794 9,39
Rong hat thoc (mm) 241 247 232 247 2,12
Chiéu dai rdu (mm) 0 15-31 9-42 0 0
Khoi lwgng 1000 hat (g) 23,74 18,04 15,96 16,68 25,11
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Hinh 12. Dong lua c6 LCCT-66.

Dong lia co LCCT-71: Dong laa co LCCT-71 dugc ghi nhan
¢ thoi gian sinh trudng trung binh 94 ngay. Chiéu cao cdy trung
binh khoang 109,141 cm. Goc than ¢6 dang dyng dimg. S6 chdi
moi bui trung binh khoang 14+2 chdi ¢ giai doan dé nhanh. O giai
doan chin, dong liia co LCCT-71 dugc ghi nhan ¢6 sb bong mdi
bui trung binh 1042, chiéu dai bong trung binh 25,5+1,9 cm, véi
kiéu bong trung gian. Chiéu dai 14 dong trung binh dugc ghi nhan
khoang 44,9+2,17 cm. So cac dong ltia co khac trong nghién curu,
LCCT-71 khé rung hat hon. V6 trau cua dong lia cé ndy c6 mau
vang rom, mau sic hat gao c6 mau nau. Trung binh chiéu dai hat
thoc khoang 8,62 mm va chiéu rong khodng 2,47 mm. Hat c6 rau
dai khoang 15-31 mm. Khéi lugng 1000 hat dugc ghi nhan trung
binh 12 18,64 g (bang 6, hinh 13).

Hinh 13. Dong lua cé LCCT-71.

Dong lua co LCCT-84. Dong lta c6 LCCT-84 dugc ghi
nhan c6 thoi gian sinh truong trung binh 87 ngay. Chiéu cao
cay trung binh khoang 104,4 + 2,9 cm. Goc than cé dang
trung gian. S6 chdi mdi bui trung binh 23+3 & giai doan dé
nhanh. O giai doan chin, dong laa ¢c6 LCCT-71 dugc ghi
nhan c6 sé bong mdi bui trung binh 18+1, chiéu dai bong
trung binh 22,9+0,7 cm, voi kiéu bong trung gian. Chiéu
dai 1a dong trung binh 41,0£1,92 cm. So véi gidng lta trong
phd bién OM5451 va cac dong lua co khac trong nghién
ctru, LCCT-71 d& rung hat hon. V6 trdu ctia dong lta c6 nay
c6 mau den, mau sic hat gao ¢d mau nau. Trung binh chiéu
dai hat thoc khoang 7,73 mm va chiéu rong khoang 2,32
mm. Hat ¢6 rau dai 9-42 mm. Khéi luong 1000 hat dugc ghi
nhén trung binh 1a 15,96 g (bang 6, hinh 14).
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Hinh 14. Dong lua c6 LCCT-84.

Dong lia co LCHG-51: Dong laa ¢6 LCHG-51 dugc ghi nhén
c6 thoi gian sinh truong trung binh 89 ngay. Chiéu cao cdy trung
binh 148,7+3,0 cm. Goc than c6 dang trung gian. S6 chdi mdi bui
trung binh 20+3 & giai doan dé nhanh. O giai doan chin, dong lia
c6 LCHG-51 dugc ghi nhan co s6 bong mdi bui trung binh 9+1,
chidu dai bong trung binh 1a 21,8+0,6 cm, voi kiéu bong dong gon.
Chicu dai 14 dong trung binh dugc ghi nhan khoang 42,1+2,85 cm.
So vdi gibng laa trong pho bién OM5451 va cac dong lta co khac
trong nghién ctru, LCHG-51 cho kha nang rung hat ¢ muc trung
binh, khong qua dé rung. Vo trdu cta dong lua co ndy c6 mau nau,
mau sdc hat gao c6 mau do. Trung binh chiéu dai hat thoc khoang
7,94 mm va chiéu rong khodng 2,47 mm. Hat khong c6 rau, khéi
luong 1000 hat dugc ghi nhan trung binh & mirc 16,68 g (bang 6,
hinh 15).

Hinh 15. Dong lua ¢6 LCHG-51.
4. Két luan

Qua két qua theo ddi, quan sat va phén tich cac dic diém chinh
ciia 12 dong la co dic trung va gidng lha trong phd bién OM5451
di cho thay sy da dang vé hinh thai va sinh hoc ctia cac dong lua
co thu thap ¢ 3 tinh PBSCL. C6 nhiéu dic diém hinh thai va sinh
hoc gidng nhau giita cdc dong lga co duge quan sat va ghi nhan so
v6i giong lha trong phd bién. Tuy nhién, ciing ¢6 mot s6 dic diém
dién hinh nhu: chidu cao cdy, mau sic va hinh dang 14, hinh dang
than, hat c6 rau/dudi, mau vo trau... c6 thé duoc sir dung dé phén
biét cac dong ltia co vai gidng lua trong & céc giai doan sinh trudng
khéc nhau trén dong rudng.

Két qua quan st va danh gia chidu cao cdy, mot nira cac
dong la co trong nghién ctru ¢ chiéu cao cdy cao hon giéng lua
OMS5451, trr cac dong LCKG-7, LCCT-9, LCCT-12, LCCT-14,



sesssssmsm Khoa hoc Néng nghiép | Tréng trot

LCCT-71, LCCT-84 ¢6 chiéu cao cdy thap hon. Tat ca cic dong
lta co trong nghién ctru déu c6 thoi gian sinh truong sém hon
lta trong OM5451 (101 ngay), tiéu biéu nhat 1a cac dong lia co
LCKG-4, LCCT-9 dugc ghi nhén c6 thoi gian sinh truéng khoang
84 ngay. Hau hét cic dong lua co trong nghién ctru déu cho thiy
kha nang dé rung hat va rung hat sém. Mot s6 dong lha c6 nhu
LCKG-6, LCCT-14, LCCT-71 dugc ghi nhan mirc d9 rung hat kho
hon céc dong lua ¢6 khac trong nghién ctru, nhung dé rung hat va

rung s6m hon so véi lua trong OM5451.

Su da dang ciing nhu sy tuong dong vé dic tinh hinh thai va
dic diém sinh hoc cua cac dong ltia c6 so voi céc gidng lta trong
cho thiy sur tién héa rat da dang; sy thich nghi nhanh chong cua
cac dong lta co véi dién bién cta bién d6i khi hau va cac diéu kién
canh tac laa hién nay. Piéu ndy c6 thé lam gia ting su phat tan va
pho bién cua lta co, dan dén kho khan trong viée kiém soat liia ¢o
va kha ning gy hai ngay cang tang cho nganh san xuét, xuat khau

lta gao & PBSCL ndi riéng, ca nude nodi chung.
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Tom tit:

Nghién ctru dwgc thwe hién nham phan lap, dinh danh, xac dinh mét s6 dic diém bénh hoc va sinh trwéng ciia vi khuin
Flavobacterium columnare giy bénh trén ca rd phi nudi ¢ mién Bac. Tong s6 138 mau ca ro phi nghi nhiém E columnare da dwoc
thu tir 34 dot xuét hién bénh 6 21 trai nudi cia 3 tinh Hoa Binh, Ha Nam va Hai Dwong. Két qua cho thay, ¢4 rd phi nhiém bénh
¢6 biéu hién dic trung nhwr xo, bac mang, xut hién ddm bac tring trén da, xo viy. Bénh cé thé xuat hién quanh nim, nhung tip
trung va gy thiét hai nhidu & vu dong xuan. T§ 1¢ chét & cic ao bi bénh dao dong 5-35%. Tong sb 87 chiing vi khuan thuin di
dugc phén lap thanh cong tir mau ca bénh, 34 chiing dai dién (1 chiing/dgt xuit hién bénh) da dwoc dinh danh thanh cng bing
hinh thal, dac tinh smh hoa va ky thuat PCR Cac chung vi khuén phan lap dwgc trén moi treong TYES co khuén lac mau vang,
dang ré cay, phat trién sau 36-48 gio' nudi cdy. Vi khuan E columnare thudc nhém gram am, dang sgi manh, di dong trwot, dwong
tinh v6i phan (g catalase, 0x1dase, c6 kha nang hap thu thude nhudm red congo, tao sac to vang nau tir phan ng ﬂex1rubm
Vi khuan F. columnare phat trién tot khi nudi cdy ¢ nhi¢t do 25-28°C, pH 7-8 va do min duéi 5%o. Két qua nghién ctru cung cip

thong tin quan trong hd tro xdy dung bién phap phong va diéu tri bénh do E columnare trén ca ro phi.

Tir khoa: dac diém dich té, Flavobacteriumm columnare, mién Bac, ré phi.

Chi s6 phén loai: 4.5
1. Dat van deé

F. columnare 13 vi khun gram am, dang s¢i, dugc xac dinh [a
tic nhan gay bénh trén nhiéu di tugng ca nudc ngot nhu: nheo
my, 1o phi, chép, 16 dong, ca tra, ca hoi [1-4]. Bénh c6 phan bb ¢
hau hét cac nudc trén thé gii va gy thiét hai rat 16n cho nganh
nuoi thity san nude ngot, gy chét véi ty 1 cao, dac biét 1a trén ca
da tron [5]. Bénh do vi khuin F columnare c6 dic trung 1a Xuit
hién céc vung tén thuong mau tring dén xdm vang trén da, mang
hoic trong mot s6 truong hop gdy nhiém tring huyét khi vi khuin
xam nhap tir cac ton thu(rng bén ngoai vao trong co thé [6]. Bénh
thuong bung phat trong diéu kién moi truong nudi kém nhu mat
d6 nudi cao, tai lugng chat hitu co 16n va diéu kién nhiét 4o moi
truong nudi thay doi [7].

Ca 16 phi dugc xac dinh la doi tuong nudi nude ngot chu lyc
& Viét Nam v6i muyc tiéu san xuat phuc vu xuét khau [8]. Theo
dinh huéng nay, céc hé thong nudi ro phi thim canh mat do cao
trong 16ng & cac hd chira, ho thiy dién, nudi 16ng trén song va
nuéi tham canh trong ao dit dang mé rong nhanh chong & nhiéu
tinh mién Bic. Tuy nhién, hé théng nubi thdm canh mat d cao
géy stress cho dbi twong nudi, ting tiép xtc ca thé trong cing hé
thong, tich lity nhidu thirc an thira va phan thai 1am tang tai luong
hitu co [9], 14 diéu kién thuan lgi dé cac bénh do vi khudn bung
phét. Trong d6, dich bénh do vi khuan F columnare gy ra da
dugc bao cao 6 mot s6 nude trén thé gi6i nhu: Brazil [2, 10], Thai

“Tac gia lién hé: Email: tdhoai@vnua.edu.vn
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Lan [11]... Tai Vi¢t Nam, nghién ctu vé tinh hinh dich bénh do vi
khuan nay gy ra dugc thyc hién boi N.N. Phuoc va cs (2020) [12]
da thu mau c4 o phi nhiém bénh va phan 1ap dugc mot s ching
F. columnare tlr mot s6 ao nudi ¢ Thira Thién Hué, tuy nhién nhimg
két qua dat dugc con kha khién ton. Vi vay, nghién ctru nay duoc
thuc hién nhim phan lap, xac dinh tac nhan gay bénh va danh gia
mot s ddc diém xuét hién bénh cta bénh do F columnare trén ca
16 phi nuéi & mot s6 tinh khu vuc mién Béc.
2. Vat liéu va phuong phap nghién ciiu

Vit liéu

Mau ca 16 phi nghi nhiém F. columnare duoc thu tir cic dot
bung phat bénh va cac chung vi khuén FE: columnare sir dung trong
nghién ctru dugce phén 1dp truc tiép tir mau bénh pham Céc trang
thiét bi, dung cu, hoa chét phuc vu cho qua trinh thu mau, nudi cay,

phan lap, dinh danh vi khudn va danh gi4 céc dac tinh nuoi cdy cia
céc ching vi khuan.

Phuwong phdp nghién ciru

Phurong phap thu mau, danh gia ddc diém xudt hién bénh: Céc
mau ca 16 phi nghi nhiém F. columnare (n=138) dugc thu tir 21
trai/hd nudi thue 3 tinh mién Bic (7 trai/tinh) v6i 3 hé théng nuoi:
nudi 16ng trén hd chira & Hoa Binh, nuéi 16ng trén song va nudi
tham canh trong ao & Ha Nam va Hai Duong (bang 1). Céc dau
hiéu bénh 1y dugc xac dinh theo mo ta ciia A.M. Declercq va cs

M
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Abstract:

The study aims to isolate, identify, and determine the
pathological characteristics of Flavobacteria columnare
causing disease in tilapia cultured in Northern Vietnam.
A total of 138 samples of tilapia suspected of being
infected with F columnare were collected from 34
disease outbreaks at 21 tilapia farms in Hoa Binh, Ha
Nam, and Hai Duong provinces. The results showed
that infected tilapia exhibited typical symptoms such as
fibrous, silver gills, appearance of silvery white spots on
the skin, fibrous fins. The outbreaks can occurr in tilapia
farms anytime, but focusing and much damage in the
winter-spring crop with accumulative mortality rates
from 5-35%. A total of 87 isolates were retrieved from
the fish samples; 34 representative isolates (1 isolate per
outbreak) were successfully identified by phenotypic,
biochemical tests, and PCR assays. Using TYES
medium, the F. columnare isolates grew in yellow and
rhizoid colonies after 36-48 h of culture. The bacteria
were gram-negative, long filamentous, absorbed Congo
red dye, produced flexirubin pigment, gliding motility,
and were positive to catalase and oxidase tests. F
columnare grew well at a temperature of 25-28°C, pH 7-8
and NaCl concentration below 5%o. The present results
provide critical information in developing strategies for
the prevention and control of F. columnare infection in
tilapia.

Keywords: epidemiological characterisation,
Flavobacterium columnare, Northern Vietnam, tilapia.

Classification number: 4.5
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(2013) [13] va H. Dong va cs (2015) [11], bao gdm mang xo tring,
hodc xam vang, co thé xuét hién dém nhat mau, xo vay. Tién hanh
thu 3-5 mau ¢4 co ddu hiéu bénh dic trung nhu mo ta ¢ trén tir mdi
dot bénh bung phat dé phuc vu nghién ciru. Méu c4 sau thu dugc
van chuyen vé phong thi nghiém trong diéu kién bao quan lanh di
voi miu ca méi chét hodc van chuyen kin trong cac ti PE chua
nude b bom 6xy ddi voi ca con séng dé thue hién nghién ctru. Cac
thong tin lién quan dén dic diém xuat hién bénh nhu thoi gian xuat
hién bénh, ty 1¢ chét wéc tinh, c¢& c4 nhiém bénh ciing dugc thu
thap va tong hop lién tuc vao tat ca cic thang trong nam (bang 1).

Bang 1. Théng tin thu mau ca ré phi nghi nhiém F. columnare
trong nghién ctru.

Dia diém o Hinh thire Thoidiém  Somiuthu ., .. -
tl;u miu Ma trai nuoi thu miu (n=138) Ky higu mau
" i 32021 3 Til-HBI-1
612021 5 Til-HB1-2
HB2 L-HC 42021 5 Til-HB2-1
12020 4 Til-HB3-1
HB3 L-HC 52021 5 Til-HB3-2
612021 4 Til-HB3-3
Fioa Binh - i 1200 5 Til-HB4-1
122000 4 Til-HB4-2
HB5 L-HC 22021 3 Til-HBS3-1
82021 5 Til-HB6-1
HB6 L-HC 9021 3 Til-HB6-2
112020 4 Til-HB6-3
HB7 L-HC 102021 5 Til-HB7-1
NI A 1202 3 Til-HNI-1
212020 4 Til-HN1-2
HN2 LS 102021 3 Til-HN2-1
N3 Ls 12021 3 Til-HIN3-1
312021 3 Til-HN3-2
Ha Nam HN4 LS 22021 4 Til-HN4-1
HNS A 12021 5 Til-HINS-1
11200 3 Til-HIN6-1
HNG LS 22021 4 Til-HN6-2
42021 4 Til-HN6-3
N7 N 912021 4 Til-HN7-1
102021 5 Til-HN7-2
HDI 42021 4 Til-HDI-1
HD2 A 20021 5 Til-HD2-1
HD3 92021 3 Til-HD3-1
92021 5 Til-HD4-1
Hai Duong -y LS 32021 5 Til-HD4-2
102021 3 Til-HD4-3
HD5 A 22021 4 Til-HD5-1
HD6 A 11200 5 Til-HD6-1
HD7 A 82021 4 Til-HD7-1

Ghi cht: L-HC: nudi 18ng trén hd chira; L-S: nudi 1dng trén song; A: nudi ao dat.
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Phwong phdp sang loc mau va nudi cay, phan ldp vi khudn:
Str dung con 70% khur trung bé mit co thé ca trude khi tién hanh
giai phau trong didu kién vo tring. Tat ca cac mau c4 nghi nhiém
sau thu (138 mﬁu) duoc sang loc thong qua bude nhuém gram mau
mo ¢ cdc vung ton thuong nhu: mang, da, vay, xoang miéng, lach,
thn dé quan sat sy c6 mit cia vi khudn 6 céc co quan nay. Nhimg
méu ¢6 su hién dién cua vi khuan gram am, dang soi (n=125) nghi
F. columnare nhu mo ta ciia H. Dong va cs (2015) [11] dugc dua
vao nuodi ciy.

Vi khuan dugc nuoi cdy trén moi truong TYES (Tryptone yeast
extract salts) [14], khuan lac sau nuoi cay co mau vang, dang re phat
trién sau 36-48 gid nudi ciy nghi 1a cic ching F. columnare doc luc
theo H. Dong va cs (2015) [11] va H. Kunttu va cs (2011) [15] dugc
tich dé nudi cdy thuan. Céc ching vi khudn sau khi nudi cdy thuan
(n=87) dugc luu giit trong moi trudng ting sinh bd sung glyceron &
diéu kién -80°C.

Phirong phdp dinh danh vi khudn bang xdc dinh hinh thdi, sinh
hoa: Tu b ching vi khuan thudn thu duoc, lwa chon ngau nhién 1
ching/dot bing phat bénh dé dinh danh (n=34). Dic diém hinh thai,
sinh hoa ciia vi khuan duoc xéc dinh theo mo ta cia J.F. Bernardet
va PA. Grimont (1989) [16] va N.B. Buller (2004) [17]. Vi khuan
thuan duoc quan sat hinh thai khuén lac trén dia nudi céy, xac dinh
hinh dang vi khuén qua nhudm gram va soi tuoi xac dinh dic tinh di
dong. Phdn (g catalase sir dung kit thir oxidase H,0, 3% (Merck,
Darmstadt, Dtrc); oxidase sir dung thudc thir dlmethyl -p-phenylene
diamine (Biomerieux, Phap); kha nang hip thu congo do sir dung
thude thir red congo (Merck, Darmstadt, Duc); sy ¢6 mét cua sac 0
flexirubin dugc thir bing dung dich KOH 20% (Merck, Darmstadt,
Ptec). Quy trinh thyc hién duoc tién hanh theo hudng dan cua kit thir
va md ta két qua cua J.F. Bernardet v cs (2006) [18]. Céc ching vi
khuén dugc dinh danh so bg 13 F. columnare khi ¢6 két qua kiém tra
tuong dong véi ching chuin £ columnare ATCC 23463.

Phirong phdp tach chiét DNA va giam dinh vi khudn bdng sinh
hoc phdn tit: Céc ching vi khudn sau dinh danh so bo thanh cong
bing hinh théi, sinh hoa (n=34) duoc tach chiét DNA dé khang dinh
bing phuong phap sinh hoc phan tir. DNA cta vi khuén thuan dugc
tach bang b kit InstaGen matrix (Bio-rad, M§) theo hudng dan ciia
nha san xut. DNA sau tich duoc luu ¢ diéu kién -20°C dé st dung
trong qua trinh dinh danh bang sinh hoc phéan tir theo mé ta cia I.A.
Bader va cs (2003) [5]

Tat ca cac ching sau thir sinh héa dugc dua vao
giam dinh béng PCR, st dung primer xic dinh sy co
mat cua gen dich ISR voi doan modi  xudi FCISRFL:
TGCGGCTGGATCACCTCCTTTCTAGAGACA; mdi  nguoc
FCISRR: TAATYRCTAAAGATGTTCTTTCTACTTGTTTG,
kich ¢& ving gen dich 1a 470 bp [19]. Hon dich cho 1 phan tmg
PCR c¢6 thé tich tong 20 pl bao gom 10 ul Gotag green Master Mix
(Promega, Anh), 1,5 ul mdi primer xudi va ngugc, 3 pl mau DNA,
4 ul nudc tach DNA. Hon dich dugc dua vao may luan nhiét aé
khuéch dai DNA theo chu trinh nhiét nhu sau: tién bién tinh & 94°C
trong 5 phut; 40 chu ky lap lai voi bién tinh ¢ 94°C trong 30s, gén
mdi & 55°C trong 45s, kéo dai & 72°C trong 60s; giai doan kéo dai
sau cung ¢ 72°C trong 7 phit. Ddi chimg duwong 1a ching chuan
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qudc t& F columnare ATCC 23463, d6i chimg am 1a mau khong
DNA.

San pham PCR dugc phén tich trén may dién di st dung ban
gel chira 1% agarose nhugm bang dung dich Redsafe (Intron, Han
Qudc). Hinh anh dién di ban gel duoc chup bang hé théng Gel
imager (Bio-Rad, My).

Phuong phdp cam nhiém, khang dinh tdc nhan gdy bénh: Dé
khing dinh vi khuan phan lap dugc co kha ndng gy bénh trén ca
10 phi khoe manh, Iya chon 3 ching vi khuén dai dién da dinh danh
thanh cong (FC-HB03, FC-HN04, FC-HDO7) tir mdi tinh thu mau
dé tién hanh cam nhidm trén c4 r6 phi. Theo két qua nghién ctru cua
H. Dong va cs (2016) [20], lidu ngam vi khuan F columnare 2x10°
CFU/ml gy chét 100% cé rd phi giong. Ngoiira, két qua nghién ctru
cua P. Wonmongkol va cs (2018) [21], liéu gay chét 50% ca 1o phi
giong khi ngdm cam nhiém £ columnare & mic 1 2x10° CFU/ml.
Do véy trong nghién ciru ndy, ching toi lya chon nong do 2x10°
CFU/ml dé str dung trong thi nghiém cam nhiém. C4 cam nhiém co
kich ¢6 25-30 g, trudc khi tién hanh thi nghiém, cd dugc nudi thuan
hoa dé lam quen v6i diéu kién bé trong thoi gian 1 tuan. Tién hanh
nudi tng sinh cac ching vi khudn béng moi truong TYES trong 36
g10. St dung phuong phap chang cay trén dia thach dé xac dinh mat
6 vi khuan trong dich goc. B6 sung thém nude mudi sinh ly dé diéu
chinh mat do vi khuin gbe cua 3 chung vé muc dong déu khoang
2x108 CFU/ml. Déi véi mbi ching vi khuén, pha lodng 50 ml dich
khuan géc vao 5 | nude sach dé tao dich ngam cdm nhiém cé mat
d6 vi khuan khoang 2x10° CFU/ml. Sir dung 10 con ¢4/16 ngam, lap
lai 2 lan, thoi gian ngém 1a 2 gio, sau d6 dua ra nudi trong cac bé
120 1 va theo ddi trong 7 ngay L6 dbi chimg thyc hién twong ty voi
nude ngam khong chira vi khuan. Trong thoi gian theo doi (7 ngay),
c4 chét hodc c6 biéu hién bénh sau cam nhiém duoc thu dé quan sat
tri¢u chimg bénh tich, nhudm gram, soi tuoi quan sat sy xuét hién
ctia vi khuan trong mo bao. Mot s6 mau ca dugc nudi cay, phan lap
lai vi khuén va dugc gidm dinh nhanh bang PCR dé khang dinh tac
nhan gay bénh.

Phwong phép xdc dinh mét s6 dic tinh nudi cdy cia vi khudn:
Céc thir nghiém danh gi4 anh huong cia diéu kién nudi ciy bao gom
nhiét d§, o0 man va pH 1én sinh trudng cua vi khuén duoc thye hién
voi 3 ching vi khuan dai dién FC-HB03, FC-HN04 va FC-HD07.
Dua trén cac thir nghiém ban dau cua chung toi va két qua nghién
cuu cia L.R. Suomalainen va cs (2006a) [22], cac khoang moi
truong duoc thiét lap dé thu nghi¢m bao gf‘)m nhiét do: 10, 15, 20,
25,28, 30 va 35°C; ham lugng NaCl: 0, 2,5, 5, 7,5, 10, 12,5 va 15%;
pH: 5,6, 7,8, 8,5va9. Vi cac 16 thu nghiém nhiét d9, vi khuén
duoc nudi cdy trong bé 6n nhiét (water bath). B sung NaCl dé diéu
chinh d6 mdn ciia mdi truong nudi cdy, trong khi sir dung NaOH,
HCl loding dé diéu chinh pH méi truong nudi. Vi 16 thir nghiém dnh
huong ciia d6 man va pH, vi khuan duoc nudi ciy ¢ 28°C.

Phuong phap danh gia két hop dua trén nudi cdy ting sinh va
dém khuan lac trén dia thach, st dung moi truong TYES. Pé tién
hanh thir nghiém, 5 khuén lac vi khuan phat trién sau 36 gior dugc
lay va danh tan dong nhat vao 1 ml PBS tao vi khuan giong, bo sung
50 pl vi khuan giong vao cac dng 5 ml ¢6 chira méi truong ting sinh
TYES véi céc diéu kién nhiét do, NaCl va pH d dugc thiét dat nhu



memsssmm Khoa hoc Néng nghiép | Thudy san

trén va chang c?iy trén thach dé xac dinh mat do vi khuén tai thoi
diém bit dau thi nghiém. Sau 36 gi0, 50 pl dich khuan dugc chang
chy trén dia thach TYES va nudi cay ¢ 28°C trong 36 gio dé danh
gia s6 luong vi khuan moc va phat trién.

2.3. Phuwong phap xu ly 56 ligu

S6 lidu vé ty 1€ chét cia ca trong qua trinh cam nhiém, mat do
vi khuan phat trién & cac diéu kién moi truong nudi khac nhau dugc
phén tich thong ké mo ta két hop véi so sanh giita cac nghiém thire
bing phan tich ANOVA, str dung phép so sanh Turkey Post-Hoc trén
phan mém SPSS20 va Excel 2013.

3. Két qua va ban luan

3.1. Dic diém xudt hi¢n bénh trd'ng da, bac mang do vi khudn
F columnare trén ca ro phi

Két qua tong hop thong tin dich té tir cac dot xuat hién bénh cho
thiy, bénh tring da, bac mang trén ¢4 16 phi do nhiém £ columnare
thudng gip & kich & ¢4 dudi 300 g, phd bién nhat ¢ giai doan dudi
100 g 6 ca 3 hé thong nudi (bang 1). Cac dot bung phat bénh xuét
hién 6 hau hét cac thang trong nim, nhung tap trung vao khoang
thoi gian tir thang 9 dén thang 3 nam sau, dic biét vao cac giai doan
giao mua, thang 9-10 va thang 3-4 ddi voi cac hé thong nudi ao va
nuodi 1ong trén song. O giai doan nudi thuong pham, ¢4 ro phi nhidm
F. columnare thudng chét rai rac, voi ty 18 chét cao hon ¢ giai doan nho
(dudi 100 g), khi dat kich ¢ cao hon, ty 1¢ chét giam. Dac biét, cac
dot bing phat bénh ¢ hé thong nuoi 1ong trén song va hd chira thuong
gdy ra ty 1¢ chét cao hon (20-35%) so véi khi nudi trong ao (5-15%).

Cé nghi nhiém bénh xuét hién céc trigu chimg lam sing ddc
trung nhu mon vay, xuat hién cac ddm bac mau trén da, co thé nhot
nhat, tia mang xo, bac tring hodc x4m vang ting phén hodc toan bo
14 mang, tang tiét nhot (hinh 1). Tuy c4 nhiém bénh thé hién trigu
ching 14m sang rd rang nhung bénh tich dai thé khong dc trung.
Nhiing dic diém 1am sang quan sat duoc trén c nhidm £ columnare
trong nghién ctru ndy twong ty véi cac cong bd trude day trén ca rd
phi [2, 11].

Hinh 1. D4u hiéu lam sang trén ca rdé phi nhiém F. columnare.
(A, B, C) MAu ca thu tir hé théng nuéi; (D, E, F) Mau ca cam nhiém.
Ca nhiém bénh cé d4u hiéu xo, bac hodc xam vang tia mang (mai
tén dd) va bac da, xo tia vay (mdi tén vang).

Bénh do vi khuin F. columnare thuong bat dau tir cac lay nhidm
bén ngoai trén da, vy, mang va phat trién thanh céc khoi loét sau
dudi co [23]. Vi khuan F. columnare duge cho 1a s dung nhét ca
lam nguon dinh dudng [24]. Trong qué trinh phat trién va nhan 1én
sau khi nhiém vao ky chu, vi khuan tiét ra nhleu san phim ngoai
bao trong do ¢ enzym protease ngoai bao, 1a yéu t6 doc lyc quan
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trong gdy ra cac ton thuong va hoai tir trén mang va m biéu bi cuia
c4 nhiém bénh [25, 26]. Ngoai ra, cac ving ton thuong, hoai tir ban
dau trén da, mang ciing thuong din dén céc 1ay nhiém thir cap, boi
nhiém ndm hoic cac nhom vi khun gay bénh khac, dan dén cac ton
thuong nang hon, gy loct da, hodc séu vao cac 16p co 18, 27, 28].
Khi mang va da bi ton thuong sau, vi khudn d& xAm nhap vao méu c4
gdy nhiém tring huyét va di vao cac hé co quan ni tang [29]. Day
ciing 1a nguyén nhan c6 sy xut hién cua vi khuan tir ndi quan ciia ca
nhiém bénh giai doan ning trong nghién ciru.

Vi khuan . columnare c6 thé gdy nhiém tir cép tinh dén man
tinh v6i mite o doc luc phu thude vao timg ching vi khuan [13].
Ngoai ra, giai doan d tudi cta ca nhiém bénh ciing la yéu td quan
trong anh hudng dén muc d6 nghiém trong ciia cac ton thuong va
ddu hiéu bénh. Ca giai doan nho bénh thudng phét trién & dang cap
tinh va gay ton thuong rat nang & mang, can tr¢ ho hép, han ché kha
nang thu nhan oxy trong nuoc, gy chét nhanh, chet cép tinh [13].
Cé giai doan truong thanh c6 thé nhiém ¢ dang cép tinh, ban cap
tinh hodc man tinh. Ca nhiém bénh & thé man tinh thuong xuat hién
cac vung hoai tir nghiém trong mau vang xam trén mang [18, 30].
Py c6 thé 1a nguyén nhan giy ra hién tuong ca giai doan nhé hon
thuong co ty 1¢ chét cao hon so v6i giai doan 16n ghi nhan dugc o
céc hé thong nudi. Tuy nhién, ¢ cac dot bung phat bénh xay ra trong
nghién ctru ndy, ca déu chét rai rac vi ty 18 chét tich iy cao nhat
& muc 35%, khong quan sat dugc hién tuong ca chét cap tinh, chét
hang loat trong thoi gian ngén. Diéu nay c6 thé do kich ¢& ¢4 ¢ cc
ho/trai nu6i da du 16n (trung binh trén 38,4 g), khong gay ra cac lay
nhidm & dang cép tinh nhu ¢ giai doan c4 bot, ca huong.

Ngoai ra, diéu kién méi truong nudi ciing anh huong lon dén
bung phat bénh do F columnare. Trong s6 cic yéu to nay, ham
lugng chét hiru co va cic hop chit chira nito tang lén, lim ting
stress 1én ca nudi, ting tiét nhot, thic day phat trién ciia vi khuan [7].
Ngoai ra, cac hé thong nudi tham canh ciing c6 day du céc diéu kién
tot dé tang sinh cac loai ky sinh trung va vi khuan gay bénh khac,
tang dong nhiém cac tac nhan gay bénh [13]. ‘Day 1a nguyén nhan
dan dén ca thudng chét nhiéu vao céc thoi diém nhiét d6 mat, dic
biét 13 c4c thoi diém giao mua khi ting lwong mua, ting chét hitu co
trong hé thong nudi. Khi xay ra dich bénh, déi v6i cac hé thong nudi
trong ao khép kin, cac loai tic nhan gay bénh co hdi bao gom ky sinh
trung va vi khuén gay bénh dé dang bi tiéu diét khi sir dung cac loai
thudc sat tring va khang sinh diéu tri, do d6 giam thiéu ty 1¢ chét.
Trong khi d6, céc hé thong nudi 16ng rat kho khir tring, tiéu diét tic
nhan gy bénh thir cap do nudi trong hé théng m, do vay khi bung
phat bénh thuong c6 ty 18 chét cao hon.

3.2. Két qud phan Igp va dinh danh tic nhén gdy bénh

Qua trinh sang loc tir 138 mau ¢4 ro phi c6 déu hiéu bénh dic
trung thu tir cdc dot bung phat bénh di cho két qua 125 mau c¢6
xuat hién vi khuén gram am, dang s¢i manh nghi £ columnare &
céc vi tri ton thuong trén da, mang va trong xoang miéng. Mot s6
mau ¢4 ¢6 biéu hién nhiém bénh ndng ciing quan sat duoc vi khuén
xudt hién rai rac trong mo lach, than trén (hinh 2, bang 2). Téng
s6 87 chung vi khudn thuan di dwgc phan lap thanh cong trén
mdi truong TYES. Céc dac tinh hinh théi, sinh hoa cua 34 ching



Hinh 2. Két qua nhuém gram mau md twoi tir ca ré phi nghi
nhiém F. columnare. Vi khuan gram am, dang s@i manh (mdi tén
dd) phan bé rai rac hoac tap trung thanh tirng bui Ién & cac vi tri
tdn thwong trén mang va da (A, B); xuét hién rai rac trong xoang
miéng (C) va than (D).
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dai dién dugc lya chon (1 ching/dot bung phat bénh) déu co dic
tinh trong ddng nhau va tuong déng v6i ching chudn F columnare
ATCC23463. Khuan lac vi khuan c6 mau vang, dang ré, dat kich c&
0,5-3,0 mm sau 36 gio nudi cay; vi khuan gram am, dang soi manh
soi, ¢6 chidu dai 2-10 pm. Mot s ddc tinh sinh hoa khac ghi nhan
duoc bao gom di dong truot, dwong tinh véi cac phan g oxidase,
catalase, flexirubin, red congo va khong phat trién trén méi truong
TSA (bang 3, hinh 3). Cc dic diém ghi nhan dugc phi hop véi md
ta cua J.F. Bernardet va cs (1989) [16] va H. Dong va cs (2015) [11]
vé ching F. columnare gy bénh trén ¢ 6 phi. Hau hét céc chung
déu duoc phéan lap tir cac vi tri ton thuong trén mang va da, chi co
mot s it chiing phan 1ap dugc tir mau than, lach ¢4 nhiém bénh
nang (bang 2).

Bang 3. Két qua thir mot s dac tinh sinh héa cta cac ching
vi khuén dai dién phan lap dwoc trén ca ré phi nhiém bénh.

Chiing phan Iap tir ¢4 ro phi ~ Chiing chuéin E. columnare

Dic tinh sinh thdi, sinh hoa

Bang 2. Théng tin dich bénh do vi khuén F. columnare trén ca nhiém bénh (n=34) ATCC 23463
r6 phi tai mién Béc.
Gram
\ A s 2 1A - . o . N

L L R M N L L L
| HBII  LHC 3 2457 2030 FCHBI Mang  + Hinh théi khuén lac trén TYES 1 e
2 HBI-2 L-HC 6 1252 2535 FC-HB2 Da + Hinh thai vi khudn Soi manh Soi manh
3 HB2l  LHC 4 3026 1520 FC-HB3  Mang + o

- Di dong truot + +
4 HB3  LHC 1 2158 2530 FC-HB4  Thin +
5 HB3-2 L-HC 5 2645 2530 FC-HBS  Mang + Oxidase + +
6  HB33  LHC 6 1763 1520 FC-HB6  Mang + Catalase + +
7 HB4l  LHC 1 85,1 10-15 FC-HB7  Da + o
§  HB42 LHC 12 1382 2530 FCHBS Da + i : :
9  HB-l  LHC 2 978 2030 FC-HBY  Thin + Red congo t +
10 HB6-I  L-HC 8 81,6 2025 FC-HBI0 Léch +
1 HB62  L-HC 9 782 1520 FC-HBIl Mang +
12 HB63  L-HC 1l 1776 3035 FC-HBI2 Mang +
13 HB-l  L-HC 10 2753 1015 FC-HBI3 Da +
14 HNII A 1l 384 510 FC-HNI  Mang +
15 HNI2 A 2 411 15 FC-HN2  Mang +
16 HN21 LS 10 2689 1015 FC-HN3  Da +
17 HN31 LS 1 1514 1520 FC-HN4  Thin +
18 HN32 LS 3 1487 10-15 FCHN5  Mang +
19  HN&L LS 2 93,1 2530 FC-HN6  Mang +
20 HNS1 A 1 76,3 510 FCHN7 Da +
21 HNel LS 11 1152 1520 FC-HN8  Mang +
2 HN62 LS 2 75,1 2530 FC-HN9  Mang +
23 HN63 LS 4 81,7 2520 FC-HN10 Da +
24 HNT1 A 9 1357 155 FCHNII Da +
25 HN72 A 10 55,7 1520 FC-HNI2 Da + A R VRN {
2% HDIL A 4 78 1045 FCHDI Mag  + (*?}ﬁ 4 , \\g\ ﬁ&\&f /; 5
7 HDM A 2 06 1520 FCHD2 Da ¥ %""\ & ¥ 1 \/;(\( t
28  HD3:l A 9 1676 15 FCHD3  Lich + , Y 51 L}\'\ gﬁ* Q\Q’
29  HD4l LS 9 1124 15  FCHD4  Mang + 5 =
30 D2 LS 3 %63 2025 FCHDS Da N VA ’ :Y:!\ B gl -
31 HD43 LS 10 2152 1015 FC-HD6  Lich + Hinh 3. Hinh thai khuan lac va hinh dang vi khuan cua 3 ching
32 HDs- A 2 395 10-15  FC-HD7 ~ Mang + dai dién phan lap ttr 3 tinh nghién cru.
3 HD6-1 A 1 412 1520 FC-HDS  Da + ) . i
3 HDT1 A 8 504 110 FC-HD9  Thin + Két qua giam dinh bang ky thuat PCR khang dinh, 34/34 chung

: dot xuét hién bénh: ma trai - dot bung phat, HB: Hoa Binh; HN:
Ha Nam; HD: Hai Duong; @: hé thong nuéi: L-HC: 16ng trén hd
chtra; L-S: nudi Ibng trén séng; A: nudi tham canh trong ao dét;
@: thang xuat hién bénh; @: khéi lwong ca trung binh clia cac mau ca
thu; ©: ty 1& chét wéc tinh béi chi hd nudi.
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duge dinh danh 13 F columnare khi cho két qud duong tinh véi
doan mdi dic hidu cho loai £ columnare, san ph?lm khuéch dai co
kich ¢& 470 bp, tring voi vi tri xuat hién vach cia chung dbi chimg
duong F. columnare ATCC23463 (hinh 4, bang 2).
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Hinh 4. Hinh anh dién di cta 9 ching dai dién (3 chung/tinh).
M: marker; giéng 1-9: 9 chuing vi khuén dai dién phan lap tr ca ré
phi nhi&m bénh; N: dbi chirng 4am (mau khong DNA); P: déi chirng
dwong (chiing F. columnare ATCC23463).

3.3. Két qua cam nhiém khéng dinh tdc nhan gdy bénh

Két qua ngdm cam nhidm lidu 2x10° CFU/ml vi khuin
F. columnare trong 2 gioy gdy chét 100% c4 cam nhiém sau 48-72
gid, trong khi 16 i chimg khong ¢ c4 chét sau 7 ngay tiém (hinh 5).
C4 nhiém bénh sau cam nhidm c6 cac diu hiéu nhu co thé nhot
nhat va bac tia mang ting goc hodc toan by cung mang tuong
déng voi dau hiéu ghi nhan dugc trén ca nhiém bénh thu tir tu
nhién (hinh 1). Céc vi trf ton thuong trén ca nhidm bénh déu quan
sat duoc sy 6 mit cua vi khuén gram am, dang soi manh tuong tu
nhu chung vi khuan dua vao cam nhidm. 3 chung phén 1ap dugc
dua vao dinh danh nhanh bang PCR déu cho két qua duong tinh
voi gen ddc hiéu cho loai F columnare.

Két qua cam nhiém khang dinh vi khuan F columnare phan lap
dugc 1a tac nhan gay ra céc triéu chimg dic trung trén c4 nhiém
bénh thu tir ty nhién va gy chét cho c4 nhidm bénh theo quy trinh
va nguyén Iy Koch’s vé chan doan va khang dinh tic nhan gay bénh.
Hién twong chét cp tinh quan sat dwgc trong nghién ciru twong
ddng voi két qua cam nhiém trén ca didu hong giai doan nho &
khodng lidu tiém tuong ty duoc H. Dong va cs (2015) [11] tién hanh
trén chiing F,. columnare thu tir ¢4 16 phi nhiém bénh & Thi Lan.

100 7 —&—FC-HB3

90 { —e—FC-HN4
80 | —m—FC-HD7
70 4
60 o
50 4
40
30
20 A
10 4
o 4

D8ichimg

Ty 1& c4 chét tich Iy (%)

1 2 3 4 5 6 7
Ngay sau cam nhiém (ngay)

Hinh 5. Ty Ié chét tich liiy cGia ca sau ngam cam nhiém.

3.4. Anh hwéng cia diéu kién nudi cdy lén sy phadt trién ciia
vi khuan

Xu hudng phat trién cta 3 ching F. columnare dai dién phan
lap tir c4 16 phi nhiém bénh trong diéu kién khac nhau vé nhiét
d9, ham luong NaCl va pH dién ra tvong doi glong nhau. Nhiét
do co anh huong rit 16n den kha nang phat trién cia vi khudn
F. columnare. Sy phat trién ciia vi khuan khong c6 khac biét &
nhiét 49 25-28°C (p>0,05). Tuy nhién, khi nhiét d tang 1én 30°C
hodc giam xudng 20°C, kha ning nhan 1én cta vi khuan bat dau
suy giam (p<0,05) véi mirc kém hon & 20°C so véi 30°C. Vi khuan
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F. columnare ,vﬁn song sot nhung khong nhung khong nhéan 1én
4] 1’5°C va chét hoan toan khi nhi¢t d¢ tang [én 35°C hodc gidm
xuong 10°C (hinh 6A).

a a a
a b T . ab T
HFCHE3
FCHNS
WFCHD?

WFC-HB3
WFC-AN4
HFCAD7

vi khudn - CFU/ml)
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Hinh 6. Anh hwéng cua diéu kién nudi cay Ién kha nang phat
trién cua 3 chang vi khuan F. columnare dai dién. (A) Nhiét do
(B) D6 man; (C) Gia tri pH; TO: mat do vi khuan tai thdi diém nudi cy.

Kha ning sinh truong tot nhat ctia vi khuan nay ¢ diéu kién mat
(25-28°C) ciing mot phan giai thich cho sy xuat hién bénh thuong
xuyén hon ¢ diéu kién thoi tiét nay trong thuc té. Ngoai kha ning
song st va nhan 1én tot hon, ¢ mirc nhiét nay, vi khuan con c6 kha
nang gén bam tot hon vao mo bao vét chu va mirc do hoat dong cua
cic emzym ngoai bao, cac san pham tiét doc lyc & mic cao nhit,
lam tang hi¢u qua xam nhap va gay bénh A. Decostere va cs (1998,
1999, 2002) [7, 27, 30]. Mac du theo J.F. Bernardet va cs (1989)
[16], A. Decostere va cs (1998) [27] c6 nhiing chung vi khuin
F. columnare phat trién dwgc 6 muc nhiét trén 37°C, nhung cac
chung gay bénh trén ca ro phi thu dugc trong nghién ctu khong
song sot khi nhiét do ting dén 35°C.

Kha nang nhan lén cta vi khuan khong c6 sy khac biét 16n khi
b6 sung thém NaCl vao méi trudng nudi cdy 6 mic 2,5 va 5%o so
v6i khi khong bo sung thém NaCl. Tuy nhién, kha nang nhan lén
ctia vi khudn suy giam I6n khi tiép tuc ting thém lugng NaCl 1én
muc 7,5%o va hau nhu khéng nhan 1én ¢ do mén 10%o. Muc do
min 12,5%o, mot phan vi khuin vin song sot, nhung chét hoan
toan ¢ do méan 15%o (hinh 6B). Péi voi thir nghi¢m thay doi pH
moi truong nudi cdy, kha nang phat trién ciia vi khuan khong c6
su khac biét khi nuéi cay trong diéu kién moi trudng tang sinh ¢6
pH 7, 8 (p>0,05), nhung suy gidm rd rét khi pH tang 1én 8,5 hodc
giam xubng 6 (p<0,05), voi mat do dat duoc 6 pH 6 cao hon & pH
8,5. Vi khudn F. columnare khong c6 kha ning song st khi pH
moi trudng nudi cdy tang 1én 9 hodc giam xubng mic 5 (hinh 6C).
So véi cac nghién clru cua L.R. Suomalainen va cs (2006b) [31],
anh huong cua do méan va pH 16n kha ning phét trién cua chung vi



khuan thu dugc trong nghién ctru kha trong dong véi ching phan
lap tir cd c6 vay ¢ vung Finland. Mac du chua c6 cac thi nghiém
danh gia mot céch chinh xac nhung kha nang phat trién kém cua vi
khuan trong diéu kién man lg (>10%o va pH>8) ciing la co so giai
thich cho thuc té khong c6 bao cao v& sy xuét hién ciia bénh nay trén
¢4 16 phi khi nui trong méi truong man ly & mién Béc.

4. Két luan

F. columnare 13 tic nhan gy chét c ro phi nuéi 6 21 trai nuéi
tai Hoa Binh, Ha Nam va Hai Duong vdi cdc tri¢u ching tr?ing da,
bac mang trén c4 nhiém bénh. Nghién ctru da phan 1ap va dinh danh
thanh cong tac nhan gay bénh bang phuong phap sinh hoa va gidm
dinh bang sinh hoc phan tir. Trong diéu kién nudi cdy, vi khuan F,
columnare phan 1ap dwgc tir ¢4 ro phi nhiém bénh phat trién tt &
nhiét d6 mat (25-28°C), pH trung tinh dén kiém nhe (7-8) va do
man dudi 5%o. Két qua nghién ciru cung cap thong tin ban dau vé
bénh F columnare trén ca rd phi va la co so trong viéc xay dung
chién lugc phong va diéu tri bénh, gidm thiéu thiét hai do bénh gay
ra trong thoi gian toi.

Nghién ciru nay duogc tai trg boi Quy Phat trién Khoa hoc va
Cong nghé Qudc gia (NAFOSTED) trong dé tai ma so 106.05-
2020.18. Cac tac gia xin chan thanh cam on sy hd tro cia cac nhom
sinh vién Khoa Thuy san, Hoc vién Nong nghiép Viét Nam va céc
chu trang trai nu6i ca ro phi & Hoa Binh, Ha Nam, Hai Duong da
gitip dd, tao diéu kién trong qué trinh diéu tra, thu miu dé hoan
thanh nghién clru ndy.
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Anh huong cua axit acetic [én ham lwgng kim logi nidng
va thanh phan dinh dwdng cta thit so huyét (4nadara granosa)

Nguyén Phic Cim T
Khoa Thity san, Trieong Pai hoc Néng Lam TP Ho Chi Minh, khu phé 6, phwong Linh Trung, TP Thii Pire, TP Ho Chi Minh, Viét Nam
Ngay nhan bai 5/11/2021; ngay chuyén phan bién 9/11/2021; ngay nhan phan bién 7/12/2021; ngay chap nhan ding 13/12/2021

Tém tit:

S0 huyét (4nadara granosa) 1a mot ngudn thwe phdm quan trong va 13 mdt trong nhirng déi twong nudi pho bién &
cAc tinh Pong bang séng Ciru Long. Tuy nhién, s huyét 13 mgt loai dong vat hai manh vo in loc, nén ¢é kha ning
tich lity cac kim loai ning (KLN) tir méi truwong nwéc. Nghién ciru nay dwoce thwe hién nhim danh gia anh hwéng
ciia viée ngam co thit so huyét trong dung dich axit acetic c6 nong d9, thoi gian khac nhau 1én ham lwgng KLN (Cd
va Pb) va thanh phén dinh dudng trong co thit. Ham lweng Pb trong thit so huyét thu tai huyén Binh Dai, tinh Bén
Tre cao hon ngudng cho phép theo Quy chuin ciia Cong dong chiu Au (EC) vaBy Y té  (BYT) (1,5 mg/kg). Trong khi
do, ham lrgng Cd trong thit so huyet cao hon tiéu chuan caa EC (1 mg/kg), nhung thip hon tiéu chuin cia BYT (2
mg/kg). Két qua cho thay, hi€u qua loai b6 2 KLN nay trong co thit so huyet cia dung dich axit acetic loang tang khi
ting nong do va thoi gian ngam. Nong d¢ axit acetic 5% va thoi gian ngam 15 phut la hi¢u qua nhit dé loai bé Cd
va Pb ra khéi miu so huyet dong tho’l ham lwgng mot s6 chit dinh dwdng bi mat di thap nhit. Sau qua trinh ngam,

ham luwgng Cd va Pb trong thit so thip hon ngudng cho phép theo quy chuin ciia EC va BYT.

Tir khéa: axit acetic, cadimi (Cd), chi (Pb), so huyét, thanh phan dinh duéng.

Chi sé phin loai: 4.5

1. Dt van de

Dong vat than mém hai manh vo (DV2MV), dac biét 1a so
huyét, 13 mot ngudn thue phdm quan trong va la nguon dam
protein quy, ngoai ra chung con cung cap cac khoang chét cin
thiét (Ca, Fe, Zn...) va vitamin (niacin, thiamin, riboflavin)
cho bira an hang ngay cua con ngudi [1]. Tuy nhién, do so
huyet thuong duge nudi ¢ trong ao hodc béi triéu giau chat hiru
co' gan cac ctra song c6 dong nude ngot d6 vao, nén nguy co
bi nhiém cac KLN nhu Cd va Pb tir nudc thai cia cac khu d6
thi va cong nghiép xung quanh. Theo N.P.C. Tu va cs (2011)
[2], ham luong ciia cac KLN trong sd huyét Anadara sp.
thu mau tai Viét Nam thuong kha cao, dic biét 1a sy tich liy
cta Cd trong so huyét & cac tinh Pong bang song Ciru Long.
Cu thé, ¢6 hon 30% s6 mau so huyét phan tich ¢6 ham lugng
Cd vuot qua tiéu chuén EC (1 mg/kg trong luong - TL twoi),
nhét 1a cac miu thu tai Bén Tre, Tra Vinh va Soc Tring. Cac
két qua giam sat ving nudi cia Cuc Quan 1y Chét lugng Nong
Lam san va Thuy san (NAFIQAD) [3] cling d& phat hién su
tich iy cao cua KLN, déc biét la Cd trong DV2MV ¢ khu
vuc Nam Trung Bo. Tat cd 67 mau DV2MV thu trong nim
2014 du phat hién thiy du luong Cd voi ham luong tir 92
dén 6.780 mg/kg TL twoi. Trong d6, 13 mau co thit thu & Ham
Tan, Tuy Phong va Phan Thiét (Binh Thuan) c6 ham lugng
Cd cao hon tiéu chuan EC va 6 m3u cao hon tiéu chuin Viét
Nam (2 mg/kg TL tuoti).

Hién nay, ¢ cac nudc chau Au, My va Uc, nudi loc sach
(depuration) la quy trinh bat budc dé lam gidm bdt muc do

*Email: npctu@hcmuaf.edu.vn
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nhiém bén vi sinh gdy bénh va chit 6 nhiém trong PV2MV
thu hoach lam thuc phém cho con nguoi [4-7]. Phuong phap
nay bao gdm viéc nudi giit DV2MV 48 gioy trong nudc bién
da dugc vo tring (bang ozone, dén UV, chlorine, i6t) giau 6xy
va khong cho an. Tuy nhién, phuong phap nay chi c6 hiéu qua
trong viéc loai bo vi sinh vat gay bénh, khong c6 kha nang loai
b6 cac KLN [4-7]. C6 nhiéu phuong phap xir 1y va tac nhan
khac nhau dé giam ham lugng KLN tich liiy trong thyc pham
thuy san, trong do rira/ngdm trong cac dung dich axit hitu co,
nhét 13 axit acetic (ddm &n) thudng dugc st dung do c6 chi phi
thép, hidu qué cao, khong gy doc cho nguoi va c6 tac dung
kéo dai thoi gian bao quan [8, 9]. T. Elnimr (2011) [10] nhén
thay, ngam co thit ca basa va r6 phi trong axit acetic 5% co
thé gitp giam tir 29 dén 58% ham luong Cd va 24-54% ham
luong Pb. Tuong tu, M.B. Atta va cs (2015) [11] ghi nhén
khi ngam philé ca d6i muc (Mugil cephalus) trong dung dich
axit acetic (1-5%) trong thoi gian 1-3 phat trude khi néu gitp
giam ham lugng Cd va Pb trong co thit ca. Nghién cliru ngdm
vem xanh (Perna viridis) kho trong dung dich axit acetic (10,
15, 20 va 25%) trong cac khoang thoi gian khac nhau (0, 30,
60 va 90 phut), N.H. Suprapti va cs (2016a) [12] nhan théy,
tang ndng do axit va thoi gian ngdm s& ting hiéu qua loai bd
KLN. Tuy nhién, khi ngam trong dung dich d4m an c6 thé anh
huong dén thanh phan dinh dudng ciia sin pham.

Muc dich ctia nghién ciru nay 14 phét trién mot phuong
phép loai bo cac KLN ra khoi co thit sO mot cach an toan.
Nghién ctru duogc thyc hién nham danh gia anh huong cua
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Phuc Cam Tu Nguyen”

Faculty of Fisheries, Nong Lam University,
Quarter 6, Linh Trung Ward, Thu Duc City, Ho Chi Minh City, Vietnam

Received 15 November 2021; revised 7 December; accepted 13 December 2021
Abstract:

Blood cockle Anadara granosa is an important food source
and one of the most commonly cultured species in the
Mekong delta. But, cockle is a filter feeder, it can accumulate
toxic metals from the water environment. This study aims
conducted to evaluate the soaking effects of acetic acid in
different concentrations at different times on the levels
of Cd and Pb and proximate nutritional composition in
the soft tissues. The levels of Pb in cockle tissue collected
from Binh Dai district, Ben Tre province were over the
permissible limits set by the European Commission (EC)
and the Vietnamese Ministry of Health (MOH) (1.5 mg/kg).
Concentrations of Cd in tissue were higher than the EC
guideline of 1.0 mg/kg but lower than the MOH guideline of
2.0 mg/kg. The results showed that the removal efficiencies
of two metals in cockle tissues with acetic acid were
increased with increasing a range of acid concentration and
soaking time. The highest removal efficiency of Cd and Pb
was achieved with an acetic acid concentration of 5% and
soaking in 15 minutes with minimum loss in the nutritive
value of cockle tissue. After the soaking process, the levels
of Cd and Pb in the tissue of the cockle were below the
permissible limits recommended by the EC and the MOH.

Keywords: acetic acid, blood cockle, cadmium, lead,
nutritional composition.

Classification number: 4.5

viéc ngdm co thit so huyét trong dung dich axit acetic ¢
nong d6 khac nhau (2 va 5%) trong thoi gian khac nhau (15
va 30 phat) 1én ham lwong KLN (Cd va Pb) va thanh phan
dinh dudng trong co thit trudc va sau xu 1y .
2. Ddi wigng va phueng phap nghién ciu

2.1. Poi twong

Mau s6 huyét dugc thu tir ving nudi ¢ huyén Binh Dai,

tinh Bén Tre, chi chon 1y mau so huyét c6 kich ¢& thuong
pham 100-120 con/kg.
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2.2. Phwong phap nghién ciru

Phuwong phap xir ly mau: SO huyét sau khi thu mau dugc rira
so bang nudc tai ving nudi dé loai bo chat ban bam bén ngoai
vo. Sau d6 duoc dong vao bao nylon PE, van chuyén vé phong
thi nghiém ctia Khoa Thuy san, Truong Pai hoc Nong Lam TP
H6 Chi Minh va dugc bao quan trong ti dong (-18°C). Khi tién
hanh thi nghiém, mau so dugc rd dong va rira sach bén ngoai,
tach 1iy phan co thit.

Phuong phdp thi nghiém: Thi nghiém duoc thyc hién nhim
danh gia anh huong ciia 2 ndng d9 axit acetic (2 hay 5%) va
thoi gian ngdm (15 hay 30 phat) 1én ham luong Cd, Pb va
mot s6 chat dinh dudng (protein, phdtpho - P, sat - Fe) cua
mau trude va sau qué trinh xir ly. Mi nghiém thirc dwoc tién
hanh 13p lai 3 1dn, mdi 1dn b tri 60 miu co thit so (c6 tong TL
khoang 200 g) vai 500 ml axit acetic trong 1 beaker thuy tinh
1.000 ml. Trudc va sau khi thi nghiém, mau co thit so dugc ria
sach bang nudc cét hai lan, xay nhuyén bang méy xay thit gia
dung, dugc dong vao bao nylon PE va trit trong ti dong (-18°C)
trudc khi tién hanh phan tich hoa hoc.

Phicong phdp phan tich KLN: Truée khi vo co hoa, mau
duoc rd déng 6 nhiét d6 phong. Can 1 g mau cho vao dng COD
thiy tinh ndp c6 16t mang Teflon (d4 rira sach bang axit), thém
2 ml HNO, dam déc (Emsure®, Merck, 65%) va gia nhiét bang
bo pha mau (block digester) ¢ 150°C trong 2 gio. Sau d6, mau
duoc 1am ngudi ¢ nhiét do phong, thém 1 ml H , (Emsure®,
Merck, 30%) va gia nhiét tiép bang bo pha mau trong 1 gio o
150°C cho t6i khi dung dich khong mau hodc ¢6 mau vang nhat,
dé ngudi. Thém 1 ml HCI (Emsure®, Merck, 37%) va dinh
murc 25 ml béng nudce ct hai 1an. Dé xac dinh ham luong Cd
va Pb, lay mau do tryc tiép bang may phd khdi luong plasma
cam tmg cao tan (ICP-MS, Agilent 7700, M§). Céc phén tich
KLN duogc thuc hién tai Khoa Hoéa, Truong Dai hoc Khoa hoc
Tu nhién, Pai hoc Qudc gia TP H Chi Minh.

Dé kiém soat chat luong phan tich, cic dung dich mau tring
va mau thr kiém tra (thém chuan) dugc phéan tich song song véi
cac diy mau dugc phan tich. Do chinh xac cua phuong phap
phén tich ham luong cua cac KLN trong mau so huyét duogc
danh gia bang mau chudn dbi chimg cua Hoi dong Nghién ctru
Quéc gia Canada: mau protein ¢4 DORM-4, méi mau dugc
phan tich 1ap lai 4-5 1an. Hiéu suat thu hdi ciia 2 KLN ndm trong
khodng 93-105% gié tri chuin di duoc cong nhan. Gidi han
phét hién (LOD) ctia Cd va Pb lan luot 12 0,012 va 0,019 mg/kg.

Phwong phép phdn tich dinh dwéng: Mau co thit so huyét
xay nhuyén duoc say kho ¢ 60°C trong 48 gio, nghién min va
ding dé phan tich cac chi tiéu dinh dudng 1a protein, P va Fe.
Ham lugng protein xac dinh bang phuong phap Kjeldahl. Dé
xac dinh P va Fe, mau so sau khi tro héa & 550°C trong 6 gioy
duoc hoa tan trong HCI 6 M, dinh muic 1én 50 ml va loc. Ham
lwong P va Fe lan luot duge x4c dinh theo phuong phép so mau
vdi acid ascorbic va o-phenanthroline. Thanh phan dinh dudng
duoc phan tich tai Khoa Thuy san, Truong Dai hoc Nong Lam
TP H6 Chi Minh.
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_Cac két qua ham luong cua 2 KLN va dinh dudng trong
mau dugce biéu dien trén TL twoi bang don vi mg/kg, trir protein
1a %.

Phuwong phdp phdn tich thong ké: Tat ca cac phan tich
théng ké dugc thyc hién theo huéng dan ctia K.A. Gomez va
cs (1984) [13] bﬁng phﬁn mém SPSS Statistics for Windows,
Version 22.0 (IBM). Su khac biét vé ham lugng KLN va chat
dinh dudng gitra cac nghiém thirc duge thyc hién bang phén
tich phuong sai hai yéu t§ (two- way ANOVA) v6i Duncan
multiple range test dugc dung nhu kiém dinh so sanh ddi chiéu.
Mirc xé4c suat p<0,05 dugc chap nhan nhu tidu chuan danh gia
su khac biét c6 y nghia thong ke.

3. Két qua va ban luan
3.1. Ham lwgng KLN va dinh dwong trong thit so huyét

Ham luong KLN va dinh dudng trong mau so huyét thu
tur huyén Binh Dai, tinh Bén Tre dugc trinh bay ¢ bang 1.
Ham luong Cd va Pb trung binh trong thit so huyét 1an luot
la 1,21£0,12 mg/kg va 1,89+0,29 mg/kg. Ham luong cta 2
KLN nay trong thit so huyét tuong tw véi két qua nghién ctru
ctia N.P.C. Tu va cs (2011) [2] & Dong bang song Ciru Long
va S.M. Yunus va cs (2014) [14] ¢ Kuala Selangor, Malaysia.
Ham lugng Cd trong thit so huyét trong nghién ciru nay cao
hon ham lugng t6i da cho phép theo khuyen cao cua EC
(1 mg/kg) [15], nhung thap hon quy chuan ciia BYT (2 mg/kg)
[16]. Trong khi d6, ham lugng Pb cao hon gidi han cho phép
theo hudng dan cua EC va BYT (1,5 mg/kg) [15, 16].
Bang 1. Ham lwong KLN v? dinh dwéng trong thit so huyét thu
tai huyén Binh Pai, tinh Bén Tre.

Cd (mg/kg) Pb (mg/kg) Protein (%) P(mgkg) Fe (mg/kg)
12120,12  1,89£0,29 11,002 1.400+£25 29348
QCVN 8-2:2011/BYT 2 1,5
Tiéu chuin EC 1 15
50 1881/2006 ’

Ham lugng protein, P va Fe ban dau trong thit so huyét lan
luot 1a 11,0+0,2%, 1.400+25 mg/kg va 293+8 mg/kg (bang 1).
Ham luong protein trong nghién ciru nay twong dong voi phat
hién cta T.T. Nguyen va cs (2017) [17] (11,7-13,9%) thu mau
& tinh Yeosu, Han Qudc, nhung thap hon trong nghién ciru
ctia N.H. Suprapti va cs (2016b) [18] (21,9%) ¢ mién Trung
Java, Indonesia. T.T. Nguyen va cs (2017) [17] ciing bao céo
ham lugng P trong thit s0 huyét thu ¢ tinh Yeosu, Han Qudc
nam trong khoang 1.327-1.528 mg/kg. Ham luong Fe trong
s0 huyét ciia nghién ciru nay cao hon trong so huyét thu ¢ Han
Qudc (73-86 mg/kg) [17], tinh Gorontalo, Indonesia (228-248
mg/kg) [19], nhung thép hon trong so thu ¢ Kuala Selangor,
Malaysia (530-1.344 mg/kg) [14].

3.2. Anh hwéng ciia axit acetic dén ham lugng KLN
Sau khi ngdm mau trong axit acetic & nong do 2 va 5%,

chung t61 da ghi nhan dugc nhiing anh hudng cua axit acetic
trong viéc loai bd bdt ham luong Cd ra khoi mau so huyeét.

KHOA
&CONGHI\?GCI:-IE

65(2) 2.2023

Ham luong Cd & tit ca cic nghiém thirc déu da giam so
v6i ham luong ban dau sau khi ngdm mau bang axit acetic
(p<0,05). Cu thé, voi axit acetic ndng do 2%, sau khi ngdm 15
phiit ham luong Cd da giam tir 1,21 xudng con 0,880 mg/kg
(giam 27%) va sau 30 phat ngdm ham lugng nay chi con
0,352 mg/kg (giam hon 70%). Véi axit acetic nong do 5%,
xu huéng giam cang thé hién 16 hon, ham luong Cd trong
mau sau thoi gian ngdm 15 va 30 phut chi con lai tvong tng
120,476 (giam hon 60%) va 0,353 mg/kg (giam khoang 70%)
(bang 2 va hinh 1). Su khac biét vé ham lugng Cd trong thit
s0 huyét sau khi ngam trong dung dich axit 2 (trong 30 phit)
va 5% (& ca 2 nghiém thac thoi gian) khong c6 y nghia
thdng ké (p>0,05). Nhung ham luong Cd trong thit so huyét
& cac nghiém thirc nay thap hon c¢é ¥ nghia so véi ngam
trong dung dich axit 2% (15 phut) va ban dau (p<0,05).
Bang 2. Ham lwong ’KLN (mg/kg, trung binh % dé léch chuan)
trong co thit s6 huyet trwéc va sau khi ngadm axit acetic.

] ) Axit acetic (2%) Axit acetic (5%)
Chi tiéu Ban dau
15 phiit 30 phut 15 phiit 30 phut
Cd 1,21£0,12*  0,880+0,120°  0,352+0,022°  0,476+0,080°  0,3530,008°
Pb 1,89£0,29*  1,76+0,05° 1,26+0,06° 0,978+0,010°  0,815+0,115¢

Céc gia tri trung binh trong cung mét hang cé cung ky tw chir ci chi sy
khac biét khong co y nghia thong ké (p>0,05).

Cd Pb

TS 16 giiim (%)
B
|

Ty 1€ giam (%)
o
3
|

-+ Axil acelic 2% O Axil acelic 2%
-0 Axitacetic 5% -0~ Axitacetic 5%
0 0
I T T | T |
0 15 30 0 15 30
Thai gian ngam (phit)

Thoi gian ngdm (phat)

Hinh 1. Anh hwéng cia néng do va th&i gian ngam axit acetic
Ién ty lé giam Cd va Pb (%) trong co thit so huyét.

Tuong ty ddi voi Pb, sau khi ngdm mau bang axit acetic
v6i 2 ndng d9 ¢ 2 thoi diém khac nhau, ham lugng trong
thit so huyét ¢ tt ca cac nghiém thirc déu giam so v6i ham
lwong ban dau (bang 2). Nhung so véi Cd, ty 1& giam ham
lwong Pb thap hon. O ndng d6 2%, ty 1¢ giam ham lugng Pb
chi hon 6% sau 15 phut va 33% sau 30 phut; trong khi do,
& ndng do 5% ham luong Pb chi giam khoang 51% sau 15
phiit ngam (hinh 1). Khi ting nong do dung dich axit va thoi
gian ngam co6 tac dung lam giam ham luong Pb trong thit so
huyét co y nghia thong ké (p<0,05).

Két qua thi nghiém cho thiy, dung dich axit acetic lodng
¢6 kha ning 1am giam dang ké ham lugng KLN, dic biét 1a
Cd ra khoi mau so huyét. Ham luong Cd trong miu & tit ca
cac nghiém thirc déu 6 gia tri nhé hon 1 mg/kg (tiéu chudn
ctia EC), nhung ham luong Pb trong co thit so chi thip hon
gi61 han cho phép cua EC va BYT (1,5 mg/kg) khi ngam &
nong d6 2% trong 30 phut hodc ndng do 5% trong 15-30 phit.



Téac dong cua axit acetic 1én viéc gidam ham lugng KLN
c6 thé 1a do anh hudng cua gia tri pH 1én qué trinh hoa tan
ctia cac KLN nhu thuy giai, tao phire voi cac phéi tir hitu co
va vo co, phan tmg 6xy hoa khir, két tiia va hap phu ciia cac
KLN [20]. 0 DV2MV nhu s0 huyét, Cd thuong lién két voi
cac protein gidng metallothionein (MT), 1a nhiing protein
c¢6 TL phan tir thap (6-8 kDa) gidu cystein. Trong khi d6, Pb
thuong tao phtrc v6i cac polypeptid c6 TL phén tir thip giau
cystein [21] va cac nhom chuc lién két kim loai yéu nhu
carboxyl, phenyl cling nhu cac nhém chirc chira luvu huynh
va nito lién két kim loai manh [8]. Khi pH dung dich giam,
cac KLN nay d& dang bi cét dut khoi cac lién két. Khi ting
ndng do axit s& 1am ting ning luong dé cat dut cac lién két
nay va khi kéo dai thoi gian ngam sé tang thoi gian tiép xtc
gilra tdc nhan tao phuc va céac lién két kim loai [12]. Theo
T. Elnimr (2011) [10], ham luong KLN giam trong qua trinh
ngam bang axit acetic c6 thé 1a do sy tao thanh cac mubi
acetate khong tan cua cac KLN nay.

H. Ren va cs (2008) [22] di tién hanh nghién ctru vé kha
nang loai bd du Iuwgng Cd ra khoi ndi tang cua diép quat
(Mimachlamys nobilis) ciia dung dich axit acetic 2%, axit
citric 2% va nude 4m, thi nghiém duogc thuc hién qua 4 lan
rira. Két qua cho thay, axit acetic 2% 1 hiéu qua nhét giup
lam giam ham luong Cd tir 38,9 mg/kg ban dau giam xudng
con 29,3 mg/kg sau 1an rira thir nhat va sau lan rira thi tu chi
con 0,6 mg/kg. T. Elnimr (2011) [10] thi nghiém lam giam
ham lugng cac KLN (Cd, Hg, Mn, Pb, Zn) trong co thit ca
ba sa va r6 phi. Cac mau
ca dugc ngam trong axit
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90 phut, ham lwong Cd va Pb trong thit vem lan luot giam
40 va 50%.

3.3. Anh hwéng ciia axit acetic dén thanh phén dinh
duwong

Két qua ¢ bang 3 cho théy, thoi gian ngdm cé tac dong
16n hon nong d¢ axit acetic 1én ham lugng cac chit dinh
dudng. Sau khi ngdm mau so huyét bang axit acetic 2%,
ham luong protein da bi gidm di & cdc khoang thoi gian
ngam khac nhau. Cy thé, mau ban dau c6 ham lugng protein
tong s 1a 11,0%, sau 15 phit ngdm dung dich axit acetic
2%, ham lugng protein d giam xudng con 9,34% va sau 30
phiit ngdm, ham lugng protein chi con 7,53% (p<0,05). O
nong d¢ axit acetic 5%, ham luong protein trong mau sau
thoi gian ngam 15 va 30 phut twong Umg chi con lai 9,24 va
6,86% (p<0,05) (bang 3 va hinh 2).

Bang 3. Ham lwgng dinh dwéng (trung binh * do léch chuén)
trong co thit s6 huyét trwéc va sau khi ngam axit acetic.

Axit acetic (2%) Axit acetic (5%)
Chi tiéu Ban dau

15 phut 30 phut 15 phut 30 phut
Protein (%)  11,040,2* 9,34+0,44°  7,5340,13°  9,24+0,18°  6,86+0,11¢
P (mg/kg) 1.400+25*  1.082+83° 945+42¢ 1.047£13° 902+£27¢
Fe (mg/kg)  293+8*  225+22° 195+13¢ 216+6 179+13¢

Céac gia trj trung binh trong cung mét hang cé cung ky tw chi sw khac
biét khéng cé y nghia théng ké (p>0,05).

Protein

o

acetic 5% trong 15 pht,
sau do rira bang nudc
sach. Két qua cho thiy,
ham luwong Cd va Pb
trong co thit cad da gidam
dang ké so v6i lugng ban
dau. Thit c4 ba sa ngdm
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ham luong Cd da giam
tir 0,12 xudng con 0,05
mg/kg (gan 60%) va ham
luwong Pb da giam tr 0,79
xudng con 0,41 mg/kg (gan 50%). O ca rd phi, xir 1y co thit
béng axit acetic dd giam ham luong Cd tir 0,12 xudng con
0,07 mg/kg (hon 40%) va ham lugng Pb da giam tu 0,83
xudng con 0,2 mg/kg (hon 75%). M.B. Atta va cs (2015)
[11] thir nghiém ngam philé ca ddi muc (Mugil cephalus)
trong dung dich axit acetic (1-5%) trong thoi gian 1-3 phut
1én ham lugng Cd va Pb. Hi¢u qua xu ly Cd va Pb dat cao
nhét tuong tng 1a 25 va 31% & ndng dd 5% sau thoi gian
ngam 3 phat. Hiéu suat xtr 1y thdp 1a do ham lugng Cd va
Pb ban dau trong co thit ca d6i muc thap hon trong so huyét
va thoi gian ngam ciing ngan hon (40% Cd, 50% Pb). N.H.
Suprapti va cs (2016a) [12] ghi nhan két qua khi ngam thit
vem xanh kho trong dung dich axit acetic 25% va thoi gian
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co thit so huyét.

0 T T T 0 T T T
0 15 30 0 15 30

Théi gian ngém (phat) Thoi gian ngim (phat)

Hinh 2. Anh hwéng ciia néng doé va thei gian ngam axit acetic I1én ham lwong dinh dwéng trong

Trong khi d6, v6i ndng do axit acetic 2%, sau thoi gian
ngdm 15 phut, ham luong P da giam tir 1.400 xubng 1. 082
mg/kg (giam 23%) va sau 30 phut thi tlep tuc giam xubng
con 945 mg/kg (giam 32%) (p<0,05). O ndng d¢ axit acetic
5%, ham lugng P trong mau sau thoi gian ngam 15 va 30
phtt trong tmg chi con lai 1.047 mg/kg (gidm 23%) va 902
mg/kg (giam 35%) (p<0,05) (bang 3 va hinh 2). Su khac
biét vé ham luogng P giita 2 ndng d9 axit acetic sir dung va
thoi gian khong nhiéu.

Tuong tu, sy suy giam ham luong Fe trong cdc mau sd
huyét trudce va sau khi xir 1y axit acetic twong doi cao, ty 1¢
giam khoang 30-40% (bang 3 va hinh 2). O nong d¢ axit

o1
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acetic 2%, ham lugng Fe ban dau trong miu la 293 mg/kg,
sau thoi gian ngdm 15 va 30 phat giam tuwong tmg con 225
va 195 mg/kg. Trong khi d6, & ndng do axit acetic 5%, sau
thoi gian ngdm 15 va 30 phut giam tuong Gng con 216 va
179 mg/kg (bang 3).

Nhu vay, viéc ngam co thit so huyét trong dung dich axit
lodng & cac ndng do axit acetic va thoi gian khac nhau da
lam giam ham lugng cac chit dinh dudng trong so huyét.
Céc két qua nay ciing tuong ddng véi cac bao cdo trude
day [11, 22]. H. Ren va cs (2008) [22] bao cao ham lugng
tong nito khi sir dung axit acetic bi hao hut thap hon khi
xir 1y bang axit citric 2%. Sau qué trinh xtr 1y, ham lugng
nito trong phu pham so huyét hau nhu khong thay doi. Theo
M.B. Atta va cs (2015) [11], ndng d9 axit acetic va thoi gian
ngam c6 anh huong khong dang ké dén ham luong protein
(khong thay ddi) va P (giam 5%) trong co thit ca.

4. Két luan

Tir céc két qua ctia nghién ctru ndy c6 thé két luan rang,
hiéu qua loai bd KLN trong co thit so huyét cua dung dich
axit lodng ting khi ting ndng do va thoi gian ngdm. Nong
do axit acetic 5% va thoi gian ngdm 15 phut 1a hiéu qua
nhét dé loai bo Cd va Pb ra khéi mau co thit so huyét, déng
thoi ham lugng mot s6 chat dinh dudng bi mat di thap nhét.
Phuong phap xt ly KLN bang dung dich axit loang don
gian, ¢6 chi phi thap, san pham sau khi xir 1y dat tiéu chuan
an toan vé sinh thuc pham. bay co thé duoc xem 12 mot
trong nhitng phuong phap tiém ning trong viéc xtr ly cac
san pham thity san bi nhiém ban cac KLN.
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Chon loc cac t0 hop lai ngo nep tim wu tu
biing phuong phap chon loc da bién MGIDI tai Viét Nam

Pham Quang Tuén', Nguyén Trung Pirc", Nguyén Thi Nguyét Anh', Vii Vin Liét?

Vién Nghién ciru va Phat trién cdy trong, Hoc vién Nong nghiép Viét Nam, thi tran Trdu Quy, huyén Gia Lam, Ha Néi, Viét Nam
’Khoa Néng hoc, Hoc vién Nong nghiép Viét Nam, thi tran Trau Quy, huyén Gia Lam, Ha N¢i, Viét Nam

Ngay nhan bai 14/9/2022; ngay chuyén phan bién 17/9/2022; ngay nhan phan bién 10/10/2022; ngay chdp nhan dang 14/10/2022

Tém tit:

Nghién ctru dwge thue hién nhim chon loc cic tb hop lal (THL) ngo6 nep tim wu ta chon tao tai Viét Nam bang
phuong phap chon lgc da bién bang chi s6 MGIDI (chi s6 khoang cach kleu gen da tinh trang) dwa trén cac tinh
trang sinh truéng, nang suit, chat lwgng phuc vu cong nhan lwu hanh glong ngo nep tim méi tai cac tinh phia Bic
Vlet Nam. Thi nghiém dwgc b6 tri theo khoi ngiu nhién day di v6i 3 1an nhic lai, danh gla 25 THL trién vong vai
2 gidng d6i chirng trong 2 vu xuén va dong 2021 tai Ha Noi. Két qua chon loc THL ngd nép tim theo MGIDI trong
vu xuéin va dong 2021 xac dinh dwgce 2 THL trién vong nhit véi MGIDI c6 tiém niing thwong mai héa 1a THLO1
(D161 x FP1, dat tén 1a VNUA261, MGIDI=1,449 trong vu xuén va 1,869 trong vu dong) va THL02 (Q2151 x FP1,
dit tén 1da VNUA191, MGIDI=1,218 trong vu xuin va 0,404 trong vu dong) véi thoi gian thu bip twoi VNUA261
70-75 ngay, VNUA191 66-73 ngay; ning sudt bip twoi VNUA261 dat 12,51-13,85 tin/ha, VNUA191 dat
12,24-13,56 tan/ha; chit lwrong in twoi tot, vo hat méng (<60 pm); ham lweng anthocyanin cao, trong d6 VNUA261 dat

112,93-124,07 mg/100 g hat khé, VNUA191 dat 100,33-119,57 mg/100 g hat khé.
Tir khéa: chon loc da bién, MGIDI, ngé nép tim, VNUA191, VNUA261.

Chi sé phén loai: 4.6
1. Dat van dé

Ng6 nép tim 1a ngudn dinh dudng tuyét voi cho stic khoe
v6i dic trung giau chat khang 6xy hoa anthocyanins ¢ hat
gitp tang cuong tri nho, bao vé hé tim mach [1, 2]. Tai
Viét Nam, ngd nép tim va sic té anthocyanins di duogc cac
nha khoa hoc tai Hoc vién Nong nghiép Viét Nam tép trung
nghién ctru tir phat trién dong, danh gia kha niang két hop, so
sanh THL trién vong, cong nhan luu hanh gidng, véi gidng
VNUA141 1a gidng ngd nép tim lai don dau tién duge chon
tao bdi cac nha khoa hoc tai Hoc vién Nong nghiép Viét
Nam [3-9]. K& thira cac dong ngd trién vong, nhiéu THL
ngo nép tim méi da duge cac nha khoa hoc tai day lai tao, do
d6 can tién hanh danh gia dé xac dinh cac THL trién vong
¢6 nang suét, chat lugng cao, thich nghi rit t6t voi didu kién
khi hdu mién Bic Viét Nam thong qua cic phuwong phap
chon loc phu hop dé dat loi ich di truyén cao nhét.

Gan day, T. Olivoto va cs (2021) [10] da gidi thi¢u
MGIDI dé dang st dung khong chi chon loc hi€u qua kiéu
gen uu ti ma con co thé déng thoi xem xét nhiéu tinh trang
va hodc ciing nhu danh gia diém manh va yéu cua cac kiéu
gen duoc thir nghiém. Trén thé gii, MGIDI da duoc dung
dé chon ra cac kiéu gen dau tay [11] va lta mach chiu man
[12]. Tai Viét Nam, MGIDI di duoc dé xuat ap dung chon

“Tac gia lién hé: Email: ntduc@vnua.edu.vn
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loc dong va THL trién vong trén cdy ngd boi N.T. Duc va
cs (2021) [13] va ap dung chon loc THL ngo lai giira nép
véi duong bdi Nguyén Thi Nguyét Anh va cs (2022b) [14];
chon loc THL ng6 an tuoi giau anthocyanin bdi P.Q. Tuan
va cs (2022) [8].

Ké thira cic két qua lai tao THL tir tap doan dong
ngd nép tim ctia Vién Nghién ciru va Phat trién cy trong
(NC&PTCT) véi 25 THL ngd nép tim wu ta, nghién ciru nay
tién hanh so sanh cac dic diém nong hoc, nang sut, chét
luong trong vu xuan va dong nam 2021 va ap dung phuong
phap chon loc da bién MGIDI nham chon loc cac THL trién
vong nhét c6 nang sut cao, chét luong tot dua vao hé théng
khao nghi¢m quéc gia, phuc vu cong nhan luu hanh giéng
ngd nép tim mai tai cc tinh phia Bic Viét Nam.

2. Vat liéu va phuong phap nghién ciiu

2.1. Vit liéu

Vit liéu nghién ctru gdm 25 THL ngd nép tim wu ta ké
thira tr tap doan cac THL duogc lai tao boi Vién NC&PTCT,
Hoc vién Nong nghi¢p Viét Nam. Thi nghiém so sanh céac
THL v6i 2 gidng d6i chung 12 ngd nép tim Fancy111 (ngudn
gdc Théi Lan) va ngd nép trang HN8S (ngudn gbc Trung
Qudc) (bang 1).
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Abstract:

This study aims to select the elite purple waxy corn
hybrids by Vietnam by multivariable selection method
by multi-trait genotype-ideotype distance index
(MGIDI) based on growth, yield, and quality traits for
purple waxy corn varieties commercialisation in the
North of Vietnam. The field experiment was arranged in
a randomised complete block design with 3 replications
and evaluated 25 crosses with two check varieties in the
Spring and Winter season of 2021 in Hanoi. The results
of the selection of purple waxy corn hybrids by MGIDI
in the Spring and Winter 2021 season identified the two
most promising hybrid combination having the MGIDI
index with a commercial potential as THLO1 (D161
x FP1, named VNUA261, MGIDI=1.449 in the Spring
season and 1.869 in Winter season), and THL02 (Q2151
x FP1, named VNUA191, MGIDI=1.218 in Spring season
and 0.404 in Winter season). The fresh corn harvest time
of VNUA261 and VNUA191 ranged from 70-75 days and
66-73 days, respectively. Fresh corn yield of VNUA261
and VNUA191 reached 12.51-13.85 tons/ha and 12.24-
13.56 tons/ha, respectively. Corn has good eating quality,
thin pericarp (<60 pm), and high anthocyanin content,
in which VNUA261 reached 112.93-124.07 mg/100 g dry
seed, VNUA191 reached 100.33-119.57 mg/100 g dry
seed.

Keywords: MGIDI, multivariate selection, purple waxy
corn, VNUA191, VNUA261.
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Bang 1. Danh sach cac THL danh gia va giéng déi chirng.

STT Ky hiéu THL Ngudn gbe

1 THLO1 D161 x FP1 Vién NC&PTCT
2 THLO02 Q2151 x FP1 Vién NC&PTCT
3 THL03 FP1 x Q2251 Vién NC&PTCT
4 THLO4 FP1 x Q4373 Vién NC&PTCT
5 THLO5 FP1 x NT41 Vién NC&PTCT
6 THLO6 FP1 x Q2263 Vién NC&PTCT
7 THLO7 FP1 x Q3221 Vién NC&PTCT
8 THLOS FP1 x Q4221 Vién NC&PTCT
9 THL09 FP1 x TL Vién NC&PTCT
10 THL10 Q2242 x FP1 Vién NC&PTCT
11 THL11 Q2271 x FP1 Vién NC&PTCT
12 THL12 Q2341 x FP1 Vién NC&PTCT
13 THL13 Q2341 x FP2 Vién NC&PTCT
14 THL14 TD x FP1 Vién NC&PTCT
15 THL15 TL x NT41 Vién NC&PTCT
16 THL16 TL x NT62 Vién NC&PTCT
17 THL17 TL x Q2231 Vién NC&PTCT
18 THL18 TL x Q4352 Vién NC&PTCT
19 THL19 UV1 x FP1 Vién NC&PTCT
20 THL20 UV1 x NNT53 Vién NC&PTCT
21 THL21 UVI x Q3221 Vién NC&PTCT
22 THL22 UV1 x Q4221 Vién NC&PTCT
23 THL23 UVI x TL Vién NC&PTCT
24 THL24 UVI x D119 Vién NC&PTCT
25 THL25 UV1 x D181 Vién NC&PTCT
26 Fancyl11 Giéng dbi chimg  Thai Lan

27 HN88 Gidng dbi chimg  Trung Quéc

2.2. Phuwong phdp bé tri thi nghiém

Thi nghiém danh gi4 25 THL ngd nép tim va 2 gidng ddi
ching dugce b tri theo khdi ngau nhién hoan chinh (RCBD), 3
1an nhéc lai, dién tich 6 thi nghiém 30 m? (6x5 m) trong vu xuan
va dong nam 2021 tai Vien NC&PTCT (Trau Quy, Gia Lam,
Ha Noi). Dé tranh hiéu g Xenia - tac dong ciia hat phan hoa
khéc loai dén sy hinh thanh hat, anh hudng téi chét lugng bép
twoi, tién hanh thyc hién thu phin bang tay sir dung bao cach ly
nham tranh sy tung phan chéo giira cac THL nghién ctru. Panh
gia cac dic diém nong hoc, ning suit va cht luong in tuoi theo
quy chuan Viét Nam QCVN 01-56:2011/BNNPTNT va QCVN
01-66:2011/BNNPTNT15, 16]. Panh gia ham lugng tong chat
ran hoa tan (°Brix) vao giai doan chin sita dwgc do theo phuong
phap cua M.D. Kleinhenz va cs (2012) [17]. Do d6 day v hat
bang vi tric ké theo phuong phap cua E. Choe (2010) [18].
Phén tich ham luong anthocyanin tong sd bang phuong phap
pH vi sai theo M.M. Giusti va cs (2001) [19]; H.T.K. Cuc va
cs (2004) [20]. Mb ta chi tiét cac bude phan tich anthocyanin
tong s6 dugc trinh bay trong nghién ctru cia Pham Quang Tuan
vacs (2016) [3].

o4
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2.3. Phwong phdp phén tich sé ligu

S6 liéu duoc tong hop bang phan mém Microsoft Excel,
phan tich phuong sai (ANOVA) sir dung phan mém Statistix
ver. 10.0. Chon loc THL trién vong bang phwong phap da
bién MGIDI [10] bang g6i “metan” trén phan mém R 4.1.1
(R Core Team, 2021). THL c6 chi s6 MGIDI cang thap thi
cang gan véi kiéu hinh giéng 1y tuong. MGIDI c6 cong thirc
nhu sau:

0,5

f
MGIDL, = | ) (v - )’
=1

trong d6 MGIDI, 1a chi sO khoang cach kiéu gen da tinh
trang cho kiéu gen thir i; y;la diém cua hang tht i/kiéu gen/
xulytrongnhantothuj(l 1,2...,gi5=1,2.,19); glaso
kiéu gen; f1a s6 yéu tb twong tng; y la diém thu j ctia kiéu
cay ly tuong.

3. Két qua va ban luan

3.1. Thoi gian sinh truéng, phdt trién ciia cdc THL ngo
nép tim vu xudn va dong nam 2021

Thoi gian sinh trudng cta ngd duoc tinh tir thoi diém
gieo hat cho dén khi hat chin sinh 1y biéu hién ¢ dic diém
14 bi kho hodc chan hat xuat hién dém den va duoc chia
thanh hai thoi ky chinh la sinh dudng va sinh truéng sinh
thuc. Trong moi thoi ky lai chia ra cic giai doan sinh trudng
khac nhau dya vao cac dic diém va yéu cAu sinh thai khac
nhau. 25 THL ngé nép tim va 2 gidng ddi chung (Fancyl11,
HNS88) dugc danh gia trong vu xuan va dong nam 2021 tai
Gia Lam, Ha Noi (bang 2). Két qua bang 2 cho thiy, & vu
xuén thoi gian tir gieo dén moc cua cac THL tuong dbi dong
déu nhau, dao dong 6-8 ngay, tuong ty dbi ching Fancy111
(8 ngay), HN88 (7 ngay). Thoi gian tir gieo dén tung phén
va phun rdu cua cac THL dao dong lan luot 14 51-60 ngay va
53-62 ngay. Day la giai doan cdy ngd chuyén tir sinh tru’éng
sinh du’orng sang smh thuc, c6 anh huong quan trong dén
nang suét va yéu cau nghlem ngit vé cac yéu t6 ngoai canh.
Tat ca cac THL va gidng d6i chimg c6 thoi gian tung phan,
phun rau trang v6i chénh léch giita 2 thoi gian ndy ngin
(1-3 ngay), pht hop cho qua trinh thu phin dién ra thuan loi.
Viée danh gia thoi gian tir khi gieo dén chin sira c6 y nghia
d6i véi cac gidng ngd thuc pham do lién quan dén thoi gian
cho thu hoach bép tuoi trong thuc té san xuat. Thoi gian
cho thu hoach bép tuoi ciia cac THL ngd nép tim dao dong
73-84 ngay, hau nhu khong c6 sai khac giita cac THL va so
v6i 2 gidng ddi chung, trir THLO2 (73 ngay) va THL23 (73
ngdy) ngin ngay hon 2 gidng ddi chimg co y nghia & do tin
cdy 95%. Tuong tu, thoi gian tir khi gieo dén chin sinh Iy
ctia cac THL ngd nép tim dao dong 89-99 ngay, trong d6
THL23 sinh truong ngén ngay hon ca 2 gidng dbi ching co
v nghia ¢ d0 tin cdy 95%.
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Bang 2. Cac giai doan sinh trwdng, phat trién ctia cac THL ngd
nép tim vu xuan va déng nam 2021.

Gie? -mgc Gie;o - tlll‘lg Gﬂieo - p‘hun AST (ngiy) G.ieo - c}nin (%ieo -'chin‘
THL (ngay) phan (ngay) riu (ngay) sita (ngay)  sinh Iy (ngay)
X2 b2 X2 b2l X21 D21 X21 D21 X2 b2 X21 D2

THLO! 7 504 4 56 49 2 175 70 91 8
THLO2 7 5% 4 4 8 2 I 73 66 90 84
THLO3 7 6 ST 49 60 Sl 3 28 7 % 9l
THLO4 7 5 5% 55 88 57T 2 2.1 15 % 9
THLOS 6 5 5% 54 88 552 I8 75 % %
THLO6 7 5 8 50 60 520 2 28 B % 9
THLO7 7 5 8 52 60 53002 I8 7 9% 9
THLOS 7 6 59 52 6 3 3 1 8 74 % 9
THLO9 7 5 60 57 6 59 2 2080 B 9% 95
THLIO 7 5 51T 5 %9 5102 2’ 7 92 9
THLII 7 45 49 59 500 2 181 70 9% 8
THLI2 8 6 56 47 59 49 3 279 70 9 8
THLI3 7 5 5 15T 832 27 B9 %0
THLI4 7 5 5% 2 5 40 1 2’ 492 90
THLIS 7 6 8 53 61 55 3 2 8% 76 9 %4
THLI6 6 4 56 2059 H3 2 !’ 193 9%
THLI7 7 4 8 55 60 57T 2 271 7% 9 90
THLIS 7 5 55 53 88 553 2!’ 76 95 9
THLI9 8 5 53 50 56 s3003 31 1 %0 89
THL20 7 4 8 4 60 6 2 2.1 17 9% 9
THL21 6 5 59 50 6 53002 31 1B 9 88
THL22 7 5 5% 52 88 55002 3!’ 7 93 9%
THL23Z 7 5 51 4 53 50 2 2B 89 86
THL24 7 453 48 55 49 2 1 74 68 9 8
THL25 8 5 59 52 6 55 2 381 15 91 9
Fancylll 8 6 8 54 60 56 2 2.1 75095 9%
HNS$8 7 5 59 53 6 56 2 38 7 97 09
CV - - - - - - - -4 4 3 4
LSD, . - - - - - - - - 595 5

0,05

ASI: chénh Iéch thoi gian tung phén va phun rau; X21: vu xuan 2021;
D21: vu déng 2021.

Vuy dong 2021 co diéu kién thoi tiét khic nghiét khi dau
vu ning néng cudi vu mua lién tyc kéo dai 1 thang cho nén
anh huong dang ké dén kha ning sinh truéng, phat trién cia
ngd. Két qua bang 2 cho thay, thoi gian tir gieo dén moc
trong vu dong ngan ngay hon so voi vu xuan, dao dong 4-6
ngay, tuong duong 2 giong d01 chimg. Thoi gian tir gieo dén
tung phéan, phun rau ciing ngan hon vu xuan, dao dong lan
luot 1a 47-57 ngay va 48-59 ngay. Trong vu dong, cac THL
ngd nép tim va 2 giéng d6i chimg van biéu hién chénh léch
giita thoi gian tung phén va phun rau ngin (dao dong 1-3
ngay). Tuong ty, thoi gian tir gieo dén thu bip tuoi ciia cac
THL ngd nép tim trong vu déng ciing ngin hon vy xuan (dao
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dong 66-78 ngay) va hiu hét khong c6 su sai khac giita cic ~ Bang 4. Mét s déc diém hinh thai bap cua cac THL ngd nép
THL va véi giong doi ching, trir THL23 (69 ngay), THL24  tim vu xuan va déng nam 2021.

(68 ngé}')a THLO2 (66 ngé}’) 1a ngén nga‘ty hon 2 giéng d,éi Chibu dai bip i)lrumgkmh I-thdang })ochekmbap P
chung c6 y nghia ¢ dg tin cdy 95%. Thoi gian tir gieo dén  THL (em) bip(em)  bip (diém 1-5)
chin sinh ly ctia cac THL trong vu df)ng dao dong 84-95 X bn Xa bA Xa b XA b XN b
ngay, trong d6 c6 5 THL sinh truong ngan ngay hon ca 2 THOL - 223 2B 38 3% T Iy 11 T Tim
giong déi chung c6 y nghia ¢ d6 tin cay 95% gom THL21 THZ 28 W02 50 4% Ty Ty | ! Tfm T‘f“
(88 ngay), THL11 (87 ngay), THL23 (86 ngay), THL12 (85 T8 DX IO 441 398 Tu w12 Tin Tim
ngdy) va THLO2 (84 ngay) THLO4 2083 1797 473 408 Ty Tn 1 1 Tim Tim
gay gay). THLOS 1893 1693 451 404 Ty Tn 1 1 Tim Tim
3.2. Cac dac diem nong hoc cia ciac THL ngé nép tim TG 17177 1704 427 410 Ty Ty 2 2 Tim Tim
vu xuén va dong nim 2021 THLOT 1824 1752 301 29 Ty Tn 1 | Tim Tim
. L _ . © o THLB 1707 1660 466 451 Ty T 1 2 Tim Tim
M@t sO déc diém 1’161’1g hQC chinh lién quan dén hinh thai THL09 1640 1532 440 411 T Tu | 1 Tim Tim
than 14, bong co va bap cua cac THL ngd nep tim dugc thé  tHLI0 1830 1725 440 415 Tn T 2 2 Tim Tim
hién & bang 3 va 4. THLUL 1687 1323 446 350 Tw T 1 1 Tm Tim
. ae A ax . e e L . THLIZ 1943 1815 485 454 Ty Tn 1 | Ti Ti
Bang 3. Mot s6 dic diém hinh thai than 14, béng c& clia cac L ],m l,m
k. o s oan N THLIZ 2090 1822 548 418 Ty Tm 2 2 Tim Tim
THL ng6 nép tim vu xuan va déng nam 2021. : -
THLI4 1827 1690 432 40 Ty Tm 2 2 Tim Tim
5 T§ 1¢ chitu R L THLIS 1786 1637 514 471 Ty T 1 | Tim Tim
Cibucaocly  CILG G Driogkh oo Sembih THLIE 1757 1602 44 483 Ty T 1| 1 Tm Tim
dong bip o o A bong et coeap : :
THL (em) bap/chiéu  thin (cm) : THLIT 1673 1557 443 412 Ty Tm 2 2 Tim Tim
(cm) v (% (cm) (nhdnh)
cao ciy (%) THLIS 1817 1609 398 35 Tw Tw 2 2 T Tim
X21 b2 X2 b2 X2 b2 X2 b2A X2 DA XA DA THL19 18,17 1698 441 412 Tw Ty | 1 Tim Tim
THLOI 1842 1753 811 765 440 437 371 36 327 302 187 172 THL20 1676 1545 418 38 Tu Tm | 2 Tim Tim
THLO? 1743 1652 B0 709 419 429 350 340 399 339 93 90 THL2L 1623 1570 442 427 Ty Ty 1 1 Tim Tim
THLS 1680 1608 738 679 49 43 33 30 86 259 B3 g m2 U8B 05 540 S0 T Ty 12 Tim i
THLZ 297 2018 503 45 Tu T 1 | Tim Tim
THLO4 1887 1803 816 785 433 46 338 279 378 M2 140 138 : :
THL4 203 178 47 371 T Tn | 2 Tim Tim
THLOS 1670 1550 714 647 427 418 335 332 375 M8 180 165 TS 007 8% 49 40 T T 11 T T
THL06 1832 1783 752 681 411 382 322 314 352 305 93 94 Fancylll 2253 2073 472 4% Tn Tn 2 ) Tim Tim
THLOT 1622 1611 790 725 487 450 229 207 26 205 67 63 FINSS 2087 1946 487 454 T Tw 1| Tringduc  Tréng dye
THLOS 1570 1524 581 563 370 369 313 279 417 387 127 18 Cra 431 614 415 739

THLO9 1594 1533 755 747 474 487 319 304 434 400 160 153 LD, L2 L7 031 0
THLIO 1869 1776 810 775 433 436 330 34 323 255 120 121

THLI 1746 1656 715 T8 444 440 330 317 405 353 17 15 193.1 cm, ddu thap hon so véi déi chitng Fancyl11 (207,5
THLD U1 1800 884 89 458 466 3% 33 MT RIS B4 o) grong d6 THL17 (144,2 cm) c6 chidu cao cdy thap nhét
THL 185 1761 83 841 414 47 30 26 B4 N7 183 M6 ¢y nghia & dO tin cAy 95%. Tuong tu, chi tiéu chiéu cao
THL14 1744 1723 680 642 390 373 324 305 424 370 87 84 déng bép cua cac THL ng6 nép tim (dao dﬁng 58 1- 89 3 Cm)
THLIS 1771 1700 698 678 394 399 26 25 371 365 13 107 déu thip hon so vai ddi ching Fancyl11 (98,7 cm) co y nghia
THLIG 1840 1770 681 648 370 366 305 284 403 391 14 103 & do tin cay 95%. Xac dinh chiéu cao dong bap la cong viée
THLI7 1442 1358 599 543 415 400 304 304 401 387 147 132 quan trong nh’am dénh gid mot giéng ngd cha} lugng vé kha
THLIS 1923 1823 754 705 12 %7 291 2% M5 31 o 1 nang nhdn phén, chong do gy va thu hoach bap ngd bang co
THI9 10 159 66 $3 386 39 28 27 47 47 17 e 2101 Vitri dong bap thich hop nhat ¢ cdy ngé la ¢ khoang
T 82 187 74 M3 40 46 3 a0 n7 wp o7 wp  Sita than (40-50% chiu cao cay). Nhu vay, hau hét cac THL
¢ chiéu cao dong bap nam trong khoang phu hgp, trir mot so
THL c6 ty 18 chiéu cao dong bip thip (<40%) gdm THLOS,
THL14, THL15, THL16, THL18 va THL19. Pudng kinh
than cua cac THL trong vu xuén dao dong 2,29-3,79 cm, trong
d6 THL23 (3,79 cm) c6 duong kinh than 16n hon hau hét cac
THL con lai (trir THLOI 13 3,71 cm) va 2 gidng dbi chimg c6
¥ nghia ¢ d6 tin cay 95%; dudng kinh than nho nhat & THLO7
(2,29 cm) c6 ¥ nghia & do tin cdy 95%. Mot sb chi tiéu vé

Vu xuan 2021, cac THL ¢6 chiéu cao cdy dao dong 144,2-

THL21 1685 1595 768 669 456 419 316 303 420 355 177 179
THL22 1760 1658 745 687 423 414 303 272 M5 45 107 78
THL23 1752 1669 718 723 444 433 379 350 414 41 93 87
THL24 1720 1683 723 69,1 420 410 354 348 414 380 104 99
THL25 1680 1636 732 709 436 433 298 233 387 382 123 14
Fancylll 2075 1980 987 908 476 459 357 348 383 330 143 154
HN§8 1945 1825 903 785 do4 430 345 327 399 312 84 84

I R S RN bong co cua cac vat li¢u ngd nghién ctru dugc danh gia bao
T R U B gom chiéu cao bong cd va s6 nhdnh cd cap 1, hai chi tiéu nay

SCONG NGHE
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0 cac THL dao dong lan luot trong khoang 23,6-44,7 cm va
6,7-18,7 nhanh. 3 THL gom THLO1, THLO5 va THL21 c6 s6
nhanh ¢o ¢dp 1 nhidu nhat, nhidu hon so vé6i cac THL con lai
va giéng d6i chimg c6 y nghia & ¢ tin cay 95%.

Chiéu dai bip cua cac THL dao dong 16,23-22,97 cm,
mdt & THL ¢6 bip dai twong duong voi ddi chimg Fancy111
(22,53 cm) gdom THL23 (22,97 cm), THL02 (22,43 cm),
THLO1 (22,23 c¢cm), THL24 (22,03 cm), THL22 (21,83 cm).
Cac THL con lai ddu thap hon so v&i ddi ching Fancyl11 ¢6
¥ nghia & do tin cay 95%. So véi dbi chimg HNS88, THL23
va THLO2 c6 bip dai hon ¢ y nghia & do tin ciy 95%. Vé
chi tiéu duong kinh bép cta cac THL dao dong 3,11-5,48 cm,
mot s THL ¢6 duong kinh bip 16n hon so véi ddi chimng
Fancyl11 (4,72 cm) va HN88 (4,87 cm) gom THLI3 (5,48
cm), THLO1 (5,43 cm), THL22 (5,40 cm). Tat ca cac THL
déu c6 bap hinh try, mau sic hat tim va ¢6 1a bi bao kin bap
(diém 1-2).

Vu dong 2021, cac THL ngd nép tim c6 chidu cao cdy dao
dong 135,8-182,3 cm, thip cdy hon so v6i vu xuan. Chiéu
cao dong bap cua cac THL dao dong 54,3-84,1 cm, thap hon
so voi ddi chimg Fancyl11 (90,8 cm) co y nghia ¢ do tin
cdy 95%, mot s6 THL ¢6 chiéu cao déng bép thap nhat 1a
THL19 (58,3 cm), THLOS8 (56,3 cm) va THL17 (54,3 cm).
Tuong ty nhu vy xuan, trong vu dong hau hét cac THL ¢ ty 1¢
chiéu cao dong bap trén chiéu cao cdy nam trong khoang phu
hop (40-50%), trir mot s6 THL c6 ty 1& nay thap (<40%) gdm
THLO6, THLO8, THL14, THL15, THL16, THL18 va THL19.
Duong kinh than cua cac THL trong vu dong dao dong 2,07-
3,62 cm, déu thip hon hodc twong duong so véi 2 gidng doi
chiing c6 y nghia ¢ do tin cdy 95%. Chiéu cao bong cd cua
cac THL dao dong 20,5-44,7 cm, trong khi s6 nhanh c& cép
1 dao dong 6,3-17,9 nhanh, khong c6 sy chénh 1éch dang ké
giita 2 vu danh gia. 3 THL gom THLO1, THLO5 va THL21 ¢
s6 nhanh co cép 1 nhiéu hon so v6i cac THL con lai va giéng
ddi chimg co y nghia ¢ do tin cdy 95% (twong tu nhu trong
vu xuén). Chiéu dai bap cua cac THL dao dong 13,23-21,93
cm, mot s6 THL ¢6 chiéu dai bip twong duong véi dbi chimg
Fancyl111 (20,73 cm) gdm THLO1 (21,93 cm), THL22 (20,95
cm), THL23 (20,78 cm) va THLO2 (20,12 cm). Puong kinh
bép ctia cac THL ngd nép tim dao dong 2,99-5,36 cm, trong
d6 16n nhat & THLO1, 16n hon cac THL con lai (tror THL22,
5,19 cm) va 2 gidng ddi chimg c6 y nghia ¢ do tin cay 95%.

3.3. Cdc chi tiéu chit lugng ciia cac THL ngo nép tim vu
xudn va dong nam 2021

Panh gia cac chi tiéu chét luong cho thay, cac THL ngd nép
tim c6 chat luong an tuoi kha voi do ngot, do déo va vi dam diém
1-3, twong duong véi 2 gidng dbi chimg Fancyl11 (bang 5).
Chi s6 do ngot hay ham lugng cht rén hoa tan (°Brix) cua cac
THL ng6 nép tim dao dong 11,03-15,93% trong vu xuén, trong
do THLOI (15,93%), THLO2 (15,73%) c6 do Brix cao hon cac
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THL con lai va 2 gidng dbi ching c6 ¥ nghia & do tin cay 95%.
Trong vu dong, do Brix cua cac THL dao dong 11,57-16,23%,
trong d6 cao nhéat @ THLO1 (16,23%), cao hon hau hét cac THL
con lai va déi chimg c6 ¥y nghia & do tin cay 95% (trir THLO2
la 15,93% va THL23 la 15,23%) (bang 5).

Bang 5. Cac chi tiéu chat lwgng ctia cac THL ngé nép tim vu
xuan va déng nam 2021.

B{.):ng(_)t B{?;déo Vi.? fm " Do day vo hat Him llrg’ng

(diém (diém (diém Brix (%) * " anthocyanin
THL 5 15) 15) (um) (mg/100 9)

X21 D21 X21 D21 X21 b21 X21 D21 X21 DA X2 D21
THLOT 1 1 12 2 1 1593 1623 5893 56,63 112,93 124,07
THLO2 2 2 2 2 2 2 1573 1593 5830 5630 10033 119,57
THLO3 3 2 3 2 2 2 1307 1470 7240 7163 9853 10290
THLOA 2 2 2 3 2 2 1273 1347 6357 6247 8080 98,67
THLOS 3 2 2 2 1 2 ILI3 11,57 6697 62,73 8467 91,60
THLO6 3 3 2 2 2 1 1260 12,77 7773 7380 7480 96,60
THLO7 3 2 2 2 3 2 14 1230 658 6427 80,70 90,17
THLO§ 2 2 3 3 3 2 1293 1490 81,20 7803 91,33 9833
THLOO 2 3 3 3 2 2 1243 1340 7540 6997 91,10 107,57
THLIO 2 2 2 2 2 2 1323 1360 7713 7290 10530 109,73
THLIL 3 2 2 2 3 2 1373 1387 8887 8417 10097 115,13
THLI2 2 1 22 3 3 1220 12,60 8577 79,77 8253 9327
THLI3 2 2 2 2 2 1 1390 14,13 6290 5643 9487 104,50
THLI4 2 2 3 2 2 2 13,13 1487 72,13 6643 10297 106,57
THLIS 2 2 2 2 2 2 13,07 1333 7387 6950 9033 98,67
THLI6 2 2 2 2 2 2 1297 1397 8987 8453 9827 104,90
THLI7 3 3 2 3 2 2 1,70 11,87 82,63 7793 7637 9297
THLIS 3 2 3 3 2 2 11,03 11,80 91,97 8683 76,77 83,57
THLI9 2 2 3 3 3 2 1273 13,10 62,67 6253 8563 8780
THL20 2 2 2 2 2 1 1233 12,73 84,07 8133 8690 93,60
THL2t 2 2 3 2 2 2 1227 12,53 7403 6897 78,60 83,97
THL22 2 2 3 2 2 2 1287 13,00 70,07 6693 9207 9433
THL23 2 2 2 2 2 2 1457 1523 5480 5400 102,17 106,87
THL244 2 2 2 2 2 2 1403 1493 5833 S713 102,73 11687
THL2S 1 203 3 2 2 1443 1490 6650 62,10 97,67 101,67
Faneyltt 22 3 2 2 2 13,00 1347 7850 7413 99,53 108,03
HN88 2 2 2 2 3 2 1293 1397 5897 5720 1,70 2,17
(4473 - - - - - - 436 4355 295 561 400 397
LSD00S - - - - - - 093 1,02 350 633 580 6,35

Cho diém theo QCVN 01-56:2011/BNNPTNT.

D6 day vo hat ctia ngd an tuoi 13 mot yéu td duoc ngudi tiéu
dung quan tam va la tinh trang muc ti€u quan trong trong cac
chuong trinh chon tao giéng ngd chat lugng. E. Choe (2010)
[18] ciing dé xudt do day vo hat phi hop nhit cho ngd an tuoi 1
35-60 um. Xac dinh d¢ day vo hat cta cac vat liéu ngd nghién
clru 0 3 vi tri cua hat gém dinh hat, mat trudc phoi va mat sau
duogc két qua trung binh 3 diém nhu ¢ bang 5. Nhu vay, 4 THL
c6 chit lugng vo hat mong theo d& xuat cua E. Choe (2010)
[18] gdm THLO1, THL02, THL23 va THL24.

Ham luong anthocyanin tong sb c6 trong hat cua cac THL
ngd nép tim dugc x4c dinh theo phuong phap pH vi sai cho
két qua dao dong 74,8-112,93 mg/100 g trong vu xuan va
83,57-124,07 mg/100 g trong vu dong. Trong do, cac THL co
ham lurong nay cao trén 100 mg/100 g trong ca 2 vu danh gia gdm
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THLO1, THLO2, THL10, THL11, THL14, THL23 va THL24.
Trong vu xuan, THLO1 (112,93 mg/100 g) c6 ham lugng
anthocyanin cao hon dbi ching Fancy111 (99,53 mg/100 g) co
y nghia & d¢ tin cay 95%; trong vu dong c6 4 THL c6 ham lugng
anthocyanin cao hon Fancy111 g(‘Sm THLO1 (124,07 mg/100 g),
THLO2 (119,57 mg/100 g), THL24 (116,87 mg/100 g) va
THL11 (115,13 mg/100 g) c6 y nghia ¢ d tin cdy 95% (bang 5).

3.4. Nang suat va cdc yéu to cau thanh nang sudt cia
cdac THL ngo nép tim vu xudn va dong nam 2021

Két qua nghién ctru cho thdy, s hang hat trén bép co su
sai khdc c6 y nghia gitta cac cong thirc thi nghiém & do tin cay
95% trong ca hai vu xudn va dong 2021 (bang 6). Trong vu
xuan, sd hang hat dao dong 12,4-17,9 hang, trong d6 THL23
(17,9 hang), THLO1 (17,6 hang) ¢6 sb hang hat cao hon hau
hét cac THL con lai (trir THLO2, THL24) va 2 gidng ddi
chiing c6 y nghia ¢ d9 tin cay 95%. Tuong tu trong vu dong,
) hang hat trén bép cua cac THL dao dong 12,6-17,3 hang,
trong do cao nhit 6 THLO1 (17,3 hang), THL23 (17,2 hang),
THLO2 (17,2 hang) c6 y nghia ¢ d¢ tin cay 95%.

Bang 6. Nang suét va cac yéu té ciu thanh ning suét cia cac
THL ngé nép tim vu xuan va déng nam 2021.

Anp £, Ningsufit o god arnd]
S0 ha}lg §% hathing Khoi lwgng hat kho Narfg s:lat bap Ty ]g b“ap
THL hat/bip 1000 hat (g) (tiha) fuoi (tan/ha)  loai 1 (%)

X1 ba Xa o b XA DA X ba Xa o b XA Dl
THLO! 176 173 411 365 2487 2352 788 665 1385 1251 925 94
THL02 173172 389 348 450 287 625 580 1356 1224 919 907
THLO3 144 139 360 320 2200 1971 507 408 908 744 U56 661
THLO4 142132 380 35 U718 1819 533 359 977 939 804 194
THL0S 144 139 343 304 200 1976 475 395 880 842 6 726
THL06 150 144 347 32 200 207 49 Sl 1011 954 828 783
THLO7 40 137 295 82 1700 1644 313 2® 785 12 70 TS
THLO3 157 152 313 303 2400 221 578 517 1087 1040 871 842
THL09 137 134 353 329 201 190 497 400 1084 907 859 718
THLI0 157 148 340 338 2400 22064 64l 470 1127 901 8§19 8Ll
THLIL 124 136 360 278 1902 1490 346 241 678 511 194 754
THLI2 144 134 359 38 2200 2056 528 444 1042 9353 849 808
THLI3 157 154 333 305 2000 2054 520 432 959 847 91 T4
THLI4 144 134 347 320 2200 2035 535 416 1054 83 858 784
THLIS 30 126 360 328 2000 182 38 336 776 19 763 698
THLI6 144 141 333 287 001 2009 449 338 909 74 56 662
THLI7 144 135 296 278 1900 1767 363 323 745 639 T4l 689
THLI8 140 137 333 316 1900 1846 442 391 830 817 801 72l
THLI9 46 138 310 289 2238 2092 480 394 1063 806 864 800
THL20 135 135 280 259 2079 197 361 317 716 6M Tl 682
THL2I 144139 370 37 200 2129 529 442 1046 978 852 837
THL2? 137 131 356 320 2000 2016 466 384 957 88 790 774
THL23 179 172 353 B3 2555 U6 707 61l 1322 1214 894 840
THL2M 165 151 370 345 2373 233 674 SAL 1260 1204 882 845
THL2S 150 138 303 278 298 219 4% 368 995 802 196 75l
Fancylll 154 148 337 308 2512 259 629 497 1255 1149 819 841
HNS8 146 147 L1 289 2462 2037 528 467 1194 1137 86 833
Cra 471 &1 62 36 76 617 651 34 547 319 443
LSpoos 18 L7 43 32 132 )7 052 046 092 081 429 564
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Chi tiéu s6 hat trén hang ctia cac THL ngd nép tim dao
dong 28,0-41,1 hat trong vu xuan va 25,9-36,5 hat trong
vu dong, trong ca 2 vy, THLO1 cé s6 hat trén hang nhiéu
nhét, sai khac c¢6 ¥ nghia thong ké v6i hau hét cac THL
va gidng ddi chimg (trir THLO2, THLO4, THL21, THL24,
THL10). Khéi lwong 1000 hat ctia cac THL ngd nép tim dao
dong 170,0-255,5 g trong vu xuan va 149,0-247,6 g trong
vu dong. Mot s6 THL c6 khdi lwgng 1000 hat twong dwong
v6i d6i ching HNS8S va Fancyl11 trong ca 2 vu danh gia
gébm THLO1, THL02, THL23. Nang suat hat kho ¢ vu xuén
ctia cac THL ngd nép tim dao dong trong khoang 3,13-7,88
tan/ha, cao nhat @ THLO1 (7,88 tdn/ha). Ngoai ra, THLO1,
THL23 c6 ning suat hat kho cao hon Fancyl11 c6 ¥ nghia
& do tin cdy 95%. Trong vu dong 2021, ning sut hat kho
cua cac THL dao dong 2,41-6,65 tdn/ha, cao nhat co v nghia
thong ké 6 THLO1 (6,65 tan/ha); dong thoi THLO1, THLO2,
THL23 c6 ning suét hat kho cao hon dbi chimg Fancy111
¢6 y nghia ¢ d¢ tin cay 95%.

Nang suét bép tuoi cua cac THL ngd nép tim trong vu
xuan 2021 dao dong 6,78-13,85 tan/ha, trong d6 THLO1
(13,85 tan/ha), THLO2 (13,56 tan/ha) cao hon cac THL,
gidng ddi chimg con lai ¢6 ¥ nghia ¢ do tin cay 95% (trir
THL23 1a 13,22 tan/ha). Twong tu trong vu dong 2021, ning
suat bap tuoi ciia cac THL dao dong 5,71-12,51 tan/ha,
trong d6 THLO1 (12,51 tAn/ha) cao hon ddi chimg Fancy111
(11,49 tan/ha) va HN88 (11,37 tan/ha) c6 ¥ nghia & do tin
cdy 95%. Ty 1¢ bap loai 1 ciia cic THL ngd nép tim trong vu
xudn 2021 dao dong 72,1-92,5% va trong vu dong 2021 dao
dong 66,1-91,4%. Mot sb THL c6 ty 18 bap loai 1 trén 85%
trong ca 2 vu danh gia gém THLO1 va THLO2.

3.5. Chon lpc THL ngé nép tim trién vong

Chi s6 chon loc tuyén tinh Smith-Hazel da dugc stir dung
trong choc loc trén cdy trong trong gan mot thap ky qua.
Mot diém yéu cta cac chi sb lua chon tuyén tinh 1a van
dé da cong tuyén thudng duoc quan sat thay trong tip hop
cac tinh trang dugc danh gia, co thé 1am sai 1éch cac hé
s6 ctia hdi quy bdi va do d6 1am x6i mon lgi ich lwa chon.
Phuong phap chon loc da bién MGIDI di duoc T. Olivoto
va cs (2021) [10] d& xuét dé chon loc cac kiéu gen vuot troi
dua trén tap dir liéu da tinh trang, vuot troi hon so vdi cac
phuong phap ¢b dién Smith-Hazel do khic phuc duoc van
dé da cong tuyén, do d6 gitp cac nha chon giéng dua ra
quyét dinh chinh x4c hon. Ngoai ra, MGIDI con dé sir dung,
dua ra két qua nhanh, truc quan va duoc tich hop vao goi
“metan” trén phan mém R. Trén thé gidi, MGIDI di dugc
ding dé chon ra cac kiéu gen dau tdy wu ta [11], Ita mach
chiu man [12] va ua my chiu han [21]. Chon loc cac THL
ngod nép tim trién vong ap dung MGIDI dugc thyc hién trén
10 tinh trang va muc tiéu chon loc twong g (bang 7).
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Bang 7. Cac tinh trang va muc tiéu chon loc THL trién vong.

TT Tén tinh trang Ky hiéu  Donvi Muc tiéu chon loc
1 Gieo - chin sira (S ngay Thép
2 Gieo- chinsinh Iy CSL ngay Thép
3 Tyledord DR % Thip
4 Pbémlanho DLN Piém Thap
5 Day vo hat DVH pm Thép
6 Nang sut hat kho NSTT tin/ha Cao
7 Niing suét bip tuoi NSBT tin/ha Cao
8 Tyl biplogi | BLI % Cao
9 Chisd Brix BRIX  “Brix Cao
10 Ham luong anthocyanin AN mg/100 ghatkho  Cao

Gia tri ciia MGIDI va xép hang cua cac THL ngd nép
tim chon loc trong vu xuan va dong 2021 dugc trinh bay
& bang 8. Két qua cho thiy, MGIDI dao dong 1,218-5,495
trong vu xuan 2021 va 0,404-4,987 trong vu dong 2021. Két
qué xép hang 5 THL tt nhit trong vy xuén 2021 theo thir tu
gdm THLO2>THLO1>THL24>THL19>THL23 va trong vu
dong 2021 gdm THLO2>THL23>THL24>THLO1>THLI12.

Bang 8. Chi s MGIDI cta cac THL ngd nép tim chon loc trong
vu xuan va dong 2021.

. Vu xuén 2021 , Vu dong 2021 '
MGIDI Xép hang MGIDI Xép hang
THLO1 1,449 2 1,869 4
THLO02 1,218 1 0,404 1
THLO3 3,807 18 3,491 13
THL04 2,711 8 3,585 15
THLO5 3,651 13 4,132 23
THLO06 3,703 15 3,504 14
THLO7 4,070 22 3,827 19
THLO8 4,350 25 3,013 7
THL09 4,060 21 4,247 25
THL10 2,722 9 3,046 8
THL11 3,971 20 3,778 18
THL12 4,199 23 2,559 5
THL13 2,483 6 3,415 11
THL14 3,654 14 3,313 9
THL15 4,283 24 4,206 24
THL16 3,798 17 4,075 21
THL17 3,765 16 4,124 22
THL18 4,668 26 4,376 26
THL19 2,048 4% 3,421 12
THL20 3,863 19 4,050 20
THL21 2,876 10 2,964 6
THL22 2,896 11 3,375 10
THL23 2,311 5 0,998 2
THL24 1,642 3 1,854 3
THL25 2,641 7 3,609 16
Fancyl11 3,238 12 3,639 17
HN88 5,495 27 4,987 27
KHOA HOC
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SCONG NGHE

Nhu vay, két hop Kkét qua chon loc THL wu ta trong ca
2 vu xuan va dong 2021, xac dinh dugc 2 THL ngd nép tim
trién vong nhat gdm THLO2 (hinh 1A) va THLO1 (hinh 1B).
Céac THL nay c6 nhiéu dic diém néng hoc tot nhu thoi gian
sinh trudng ngan (gieo dén thu bap tuoi 66-75 ngay, gieo
dén chin sinh 1y 84-91 ngay); chong chiu tt v6i sau bénh
va d6 gy (nhiém ddm 14 nho diém 0-1); ning sut hat kho
(5,80-7,88 tin/ha), nang suét bip twoi (12,24-13,85 tin/ha)
va ty 18 bap loai 1 cao (>90%), chat lugng an tuoi tot, vo
hat moéng (<60 um), ham lugong anthocyanin cao (100,33-
124,07 mg/100 g).

(A) U 9]

§

Hinh 1. Hai THL ngd nép tim wu ta. (A) VNUA191 (THLO2);
(B) VNUA261 (THLO1).

4. Két luan

Cac THL ngd nép tim thi nghiém co6 thoi gian sinh
truong twong ddi ngin ngay voi giai doan tir gieo dén thu
béap tuoi 73-84 ngay trong vu xuin, 66-78 ngay trong vu
d6ng va hau nhu khong co sai khac giita cac THL va so
v6i 2 gibng dbi chimng (Fancy111, HN88). Hau hét cac THL
ngd nép tim c6 chit lugng an tuoi tét (d6 ngot, déo, vi ddm
diém 1-3), °Brix 11,03-16,23%, 4 THL c6 chat luong vo6 hat
moéng (THLO1, THLO2, THL23, THL24), 4 THL c6 ham
lwong anthocyanin cao hon dbi chimg Fancyl11 (THLOI,
THLO02, THL24, THL11). Ning suit bap tuoi va ty 1& bip
loai 1 cua cac THL ngd nép tim dao dong 6,78-13,85 tan/ha,
72,1-92,5%, tuong trng trong vu xuan va 5,71-12,51 tan/ha,
66,1-91,4%, tuong ung trong vu dong.

Nghién ctru da xac dinh dugc 2 THL trién vong nhét
theo MGIDI gém THLO1 (D161 x FP1 - VNUA261) va
THLO02 (Q2151 x FP1 - VNUA191) ¢6 tiém ning thuong
mai hoa vai thoi gian thu bap tuoi VNUA261 70-75 ngay,
VNUAI191 66-73 ngay; ning suit bap tuoi VNUA261 dat
12,51-13,85 tan/ha, VNUA191 dat 12,24-13,56 tin/ha, chat
lwong an twoi tot, vo hat mong (<60 pm) va ham luong
anthocyanin cao, trong d6 VNUA261 dat 112,93-124,07
mg/100 g hat kho, VNUA191 dat 100,33-119,57 mg/100 g
hat kho. 2 THL nay da dugc gui khdo nghiém dé chon THL
t6t nhat phuc vu cong nhan luu hanh giéng ngd nép tim mai
tai Viét Nam.
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Tom tat:

Chanh diy 1 ciy trong mang lai gia tri kinh té cao. Hién nay, dién tich trong ciy chanh diy & LaAm Dong dang giam béi sy
lay lan dich bénh do virus giy ra. Muc dich ciia nghién ctru nay I3 tao ngudn vt liéu chdi in vitro sach virus phuc vu cho
quy trinh nhin giéng chanh diy sach bénh. Chéi dinh ciia chanh day tim (Passiflora edulis Sims.) va vang (Passiflora edulis
f. flavicarpa) thu tai huyén Pam Rong (T1 va V1) va DPiec Trong (T2 va V2) khong khir trung bé mit dugc sir dung lam vat
liéu cho nudi cay mo phan sinh dlnh Mo phan sinh dlnh (0,2 mm) ciia cay chanh day cac glong dwoc nudi cay trén moi troeong
MS bo sung 1,0 mg/l BA. Sau 4 tuin nubi cdy, ty 1¢ song va tai sinh déu dat trén 45,0%. Choi dworc tai sinh, sinh truéng, phat
trién manh, hinh thanh cac chdi don ré rét, 1a xanh sau 10 tuin nudi ciy. Nhirg chdi tai sinh nay dwogc kiém tra sach bénh
d(”')i v6i 3 loai virus (CMV, ToRSV va Potyvirus) bing ky thuat RT-PCR. Két qua cho thiy, trong s6 4 mau kiém tra, chi col
mau V1 bi nhiém Potyvirus. Nhu vy, nhu'ng chdi in vttro sach Vlrus nay dwoc st dung lam vét liéu cho quy trinh nhéan glong

chanh day tim va vang sach virus, gép phan giai quyet nhu ciu glong chanh day sach bénh hién nay.

Tir khéa: chanh day, chdi in vitro sach virus, nudi ciy mé phan sinh dinh, tai sinh choi.

Chi sé phén loai: 4.6
1. Dat van dé

Chanh day 1a mot cay trong quan trong va duoc trong thuong
mai & mot so quoc gia bao gom Théi Lan, Uc, Brazil, Hoa Ky
va Nam My [1]. O Viét Nam, cdy chanh day dugc du nhap vao
khoang dau thé ky XX nhung dén nhimg nim gan day, dbi tuong
nay méi dugc xéc dinh 1a loai cdy trong mang lai gia tri kinh té cao
[2]; ning sudt binh quén cta cdy chanh day dat 70-100 tAn/ha/ndm
va qua chanh day xudt khau duoc xép hang ¢ vi tri thir 10 vé cac
loai trai cdy xuat khau trén thé giéi. Tai Viét Nam, cdy chanh day
dugc trong khip cac tinh tir Bac vao Nam, trong d6 chu yéu tap
trung & Lam Déng, Gia Lai, Kon Tum, Kién Giang, Can Tho. Tuy
nhién, & Lam Pong, viéc trong cay chanh dy hién nay vin con
phan tan, véi quy mé nho. Hon nita, dién tich trong cdy chanh day
dang dan bi suy giam, chi yéu do dich bénh lay lan rong trén cay
chanh day, trong d6 c6 mot s0 bénh do virus gay ra, dac biét a
CMV, ToRSV va Potyvirus [3, 4].

Mot s bénh ¢ cdy chanh dy lién quan dén virus thugc chi
Potyvirus dd duoc md ti & cac ving khac nhau trén thé gidi.
Potyvirus dau tién dugc phat hién lay nhiém trén ciy chanh day 1a
Passion fruit woodiness virus (PWV). Potyvirus chi yéu lay do su
chich hit cta rép [5]. Virus CMV lan déu tién duge tim théy lién
quan dén cdy chanh day & Uc [6]; cdy chanh ddy nhiém virus CMV
biéu hién 16m dom mau vang tuoi trén la va trén qua, bat dau tir
cac diém ngu nhién trén 14 & phan dudi cua cdy va giam dan vé
phia ngon [5]. Trong khi d6, virus TORSV gay bénh trén cay chanh

“Tac gia lién hé: Email: duongtannhut@gmail.com, bvt.vinh@hutech.edu.vn
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day dugc bao cao lan dau tién & Peru; tic nhan truyén bénh virus
nay duoc xac dinh boi tuyén tring Xiphinema americanum. Virus
nay gy ra chu yéu 1a cdc d6m va vong trén 14 hodc than khi cay
bi nhiém trung hodc lam cdy bi hoai t [5]. Hién nay, cac bénh hai
cay trong do virus gay ra chua c6 thudc dic tri trén thi truong. Vi
vy, nhu cau vé gidng cdy chanh day sach bénh virus 14 cin thiét.

Ky thudt nudi cdy mo phan sinh dinh la ky thuat da dugc su
dung lau doi trong cong tac nhan gidng vo tinh cay trong sach bénh
virus [7]. K§ thuat nay ciing dam bao sy 6n dinh di truyén von ¢6
trong thyc vat. Choi phat trién tryc tiép tir mo phan sinh ma khong
qua hinh thanh m6 seo bao dam 6n dinh di truyén va giam thiéu
bién di soma. Vi vy, k¥ thudt ndy da img dung thanh cong trong
viée tao giong cdy trong sach bénh trén nhleu d6i tuong nhur toi,
dau tay, khoai tay... [8-10]. Qué trinh nudi cdy mo phan sinh dinh
khong phai lac ndo ciing tao cdy sach virus. Do do, chdi hodc cay
con dugc tao ra tu ky thudt nay can phai dugc kiém tra tinh trang
sach virus bang cac k¥ thuat phan tich nhu ELISA va RT-PCR [8].
Trong mdt nghién ctu true ddy doi voi cy chanh day tim, bang
k¥ thuat nuoi cdy md phan sinh dinh va ciing véi viée sir dung ky
thuat ELISA trong xac dinh chdi sach virus PWV, S. Prammanee
vacs (2011) 1] da tao ra gidng cdy chanh ddy sach bénh virus nay.

Gidng chanh day trong ¢ nude ta hién nay chu yeu duoc nhép
tir Bai Loan, Trung Qudc véi gid thanh cao va nguon cung khong
6n dinh. Bén canh do, nguoi trong thuong str dung cac phuong
phép truyén thong véi hé sd nhan thip nhur gieo hat, gidm hom,
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Abstract:

Passion fruit is a high economic value crop. Currently, the cultivated
area of passion fruit in Lam Dong is decreasing due to the spread of viral
diseases. The main aim of this study is to generate disease-free in vitro
shoots for propagation purposes. The apical shoots of purple (Passiflora
edulis Sims.) and yellow (Passiflora edulis f. flavicarpa) passion fruit
cultivars collected at Dam Rong (T1 and V1) and Duc Trong (T2 and
V2) districts, without surface sterilisation, were used as materials for
apical meristem culture. The apical meristems (0.2 mm) of passion fruit
plants were cultured on MS medium supplemented with 1.0 mg/l BA.
After 4 weeks of culture, the survival and regeneration rate reached over
45.0%. Single shoots with green leaves were formed and regenerated
after 10 weeks of culture. These regenerated shoots were tested for the
presence of 3 viral groups (CMV, ToRSV and Potyvirus) by RT-PCR.
The results showed that only 1 of 4 tested samples (V1) was infected with
Potyvirus. Thus, these virus-free in vitro shoots will be used as materials
for propagation to meet the requirement for disease-free purple and
yellow passion fruit plants.

Keywords: apical meristem culture, passion fruit, shoot regeneration,
virus-free in vitro shoots.

Classification number: 4.6
1

ghép... khién chat lugng cdy giéng va do dong déu giam, mic do
thodi hoa va ty 1¢ nhiém bénh lai tang lén. Vi vy, nghién ciru nay
duoc thuc hién nham tmg dung k¥ thuat nudi cdy mo phan sinh
dinh dé tai sinh chdi cdy chanh ddy tim va vang. Bén canh do,
k¥ thuat RT-PCR da duogc tng dung dé kiém tra tinh sach virus
Potyvirus, CMV va ToRSV ddi v6i chdi duoc tai sinh.

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

Céc mau choi dinh cua cay chanh day tim (Passiflora edulis
Sims.) va cdy chanh day vang (Passiflora edulis 1. flavicarpa) 2
thang tuoi thu nhan tai huyén Dam Rong va Buc Trong, tinh Lam
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Dbong dugce st dung lam nguon mau ban dau cho nudi cay mo phan
sinh dinh.

Moi truong nudi cdy 1a MS bd sung 1,0 mg/l BA, 30 g/l sucrose
va 8 g/l agar [1]. Moi truong duoc dicu chinh ve pH 5,8 trude khi
hap khtr trang ¢ 121°C, 1 atm trong 30 phut.

2.2. Tdi sinh chéi thong qua ky thudit nudi cdy mé phdn sinh dinh

Nhimg choi dinh giéng chanh day tim va vang dugc thu nhan
vao muia kho (tir thang 12 nam trude dén thang 4 nim sau) 6 2 khu
vuc huyén Pam Rong (T1 va V1) va Bic Trong (T2 va V2) thudc
tinh Lam Dong. Sau do, chung duge cat, rira sach v6i nude vo
tring va duogc sir dung truc tiép dé tach mo phan sinh dinh (khong
thong qua khir trung bé mit vi sau khi khr tring miu choi mém,
dé bj ton thwong va viéc taich mo phan sinh gip kho khin) dudi
kinh hién vi soi ndi (tach bo céc vay 14 chi con md phén sinh dinh);
mo phan sinh dinh duoc cit v6i kich thude khoang 0,2x0,2 mm va
duoc cdy trén moi truong MS ¢6 b sung 1,0 mg/l BA[1].

BO tri thi nghiém: Cac thi nghiém dugc bd tri hoan toan ngiu
nhien M5i nghiem thuc lap lai 3 1£1n moi lan Iap lai v6i 20 méu
(%) duge ghl nhan sau 4 tuan nudi cay, trong khi do s6 chdi/mau,
chiéu cao chdi (cm) va hé s6 tai sinh chdi (%) dugc ghi nhan sau
10 tudn nudi cdy. Hé sb tai chdi dugce tinh bing cong thirc theo
phuong phap cua J. Dobranszki va J.A. cs (2013) [11] nhu sau:

Hé s6 tai sinh chdi=Rs (%) x S x N

trong d6 Rs: ty 18 tai sinh chdi (%); S: sb mau; N: s chdi/mau.

Sau d6, chdi thu nhan tir nudi cdy mo phan sinh dinh tiép tuc
dugc cay chuyén sang moi truong MS c6 bo sung 1,0 mg/l BA
trong 4 tuan dé gia tang chat lugng choi.

2.3. Kiém tra virus trong cdc choi cé nguon goc tir nudi cdy
mé phdn sinh dinh

Thu mdu va tach chiét ribonucleic acid (RNA) téng s6: Mau 14
thu nhan tir 20 chdi 6 mdi gidng chanh day (V1, V2, T1 va T2 ¢6
nguon goc tir nudi cdy md phén sinh dinh); twong tmg dai dién cho
20 mau ngau nhién dugc tron lai v6i nhau dé tao thanh mau 20p
cho mdi gidng/mdi 1an 1ap lai thi nghiém dién di, sau d6 cho vio
bng ly tam 2 ml. Mu 1a mdi gidng chanh ddy in vitro trong céc dng
ly tam duogc st dung dé tién hanh tach chiét RNA téng s0. Mot bd
kit “ExiPrep™ Plus Plant” (Bioneer, Han Quc) duogc st dung cho
tach chiét RNA tong s6. Pdi véi miu V1, tién hanh thém céc budc:
tinh sach DNA tir gel bing bo Kit AccuPrep® Gel Purification ciia
Hang Bioneer (Han Qudc) theo huéng dan ciia nha san xuit; tién
hanh giri mAu di giai trinh tu theo phuong phép Sanger, sir dung
ngay chinh cap moi khuéch dai PCR dé lam mdi giai trinh tu; tir
két qua giai trinh tu c6 duogc, sir dung cong cu BLAST (https:/
www.ncbi.nlm.nih.gov/) dé tim céc trinh tw co tinh twvong dong
cao, tu d6 xac dinh loai virus cua Potyvirus.

Kiém tra virus dwa trén ky thugt RT-PCR: Cac cap mdi dic
hiéu va chu trinh nhiét st dung cho ting loai virus dugc su dung
nhu ¢ bang 1.
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Bang 1. Mbi va chu trinh nhiét twong (rng véi virus can kiém tra.

Kich thwde san
TT Virus  Misidung (5°-3") Chu trinh nhi¢t  phim RT-PCR
dic hi¢u cho virus
45°C-20 pht
94°C-5 phit
Mo xudi AM180922: 94°C-45 gity (1)
GCATTCTAGATGGACAAATCTGAATC ~ 52°C-1 phit (2
1 MV N pl,l() 657bp [12]
Moi nguge AM180923: 72°C-1 phut (3)
GCATGGTACCTCAAACTGGGAGCAC  72°C-10 phit
4C-tri
(1-3)-35 chu ky
45°C-20 phit
95°C-5 phit
Mo xudi UL 95°C-15 gity (1)
GACGAAGTTATCAATGGCAGC 55°C-45 gidy (2)
2 TRV 449bp 13
° Mbi nguge DI meipi Pl
TCCGTCCAATCACGCGAATA 72°C-10 phit
4C-tr
(1-3)-35 chuky
50°C-15 phit
94°C-2 phit
Mo xubi MI1(F): 94°C-30 gidy (1)
 ATGGTHTGGTGYATHGARAAYGG ~ S50°C-I phit (2)
P . 27 bp [14
3 PO oo MIDR): eipie Pl
TGCTGCKGCYTTCATYTG 72°C-10 phit
4C-tri

(13)-35 chuky

Bo kit sir dung dé chay One-step RT-PCR thudc bd Mytaq
One-step RT-PCR Kit (Bioline, Vurong qudc Anh). Tong thé tich
phén phan tmg 25 pl dugc sir dung chung cho tit ca céc loai virus
gdm: 12,5 pl 2x Mytaq Onestep Mix (1x625 pl), 1 pl mdi xuéi
(10 pmol/pl), T ul (10 pmol/pl), 0,5 pl Reverse Transcriptase
(Ix12,5 pl), 1 pl Rnase inhibitor (10 uw/ul), 2 ul Template
(100 ng/ul) va 7 pl H,0.

San phim cua phan ing RT-PCR duoc kiém tra bang phuong
phép dién di trén gel agarose 2% & hiéu dién thé 60 V sau 2 gio.
Sau khi dién di, gel agarose dugc nhudm bang ethidium bromide.
Hinh anh di¢n di duoc chup dudi tac dong cua tia UV daé ghi nhan
cac vach ciia san pham twong tmg véi kich thudc thiét ké sin o trén.

2.4. Dieu ki¢n nuéi cdy in vitro

Céc thi nghiém nudi céy in vitro dugc thyc hién tai Phong
Sinh hoc phan tir va Chon tao giéng cay tréng thudc Vién Nghién
cuu Khoa hoc Tay Nguyén véi nhiét do khoang 25+2°C, do 4m
55-60%, thoi gian chiéu sang 16 gio/ngay va cuong do chiéu sang
khoang 40-45 pmol.m?.s" dudi anh sang huynh quang.

2.5. Phwong phdp xit Iy thong ké

Céc s6 lidu duoc xir Iy thong ké bang phin mém SPSS 20.0
theo phép thtr Duncan véi p<0,05 [15].
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3. Két qua

3.1. Tdi sinh choi in vitro thong qua ky thudt nuéi cdy mé
phan sinh dinh

Mau mé phan sinh dinh duoc tich ra tir nhimg chdi khong
thong qua khir tring va dugc nuéi cdy trén moi truong tai sinh, két
qué sau 4 tudn cho thdy, ty 1é nhiém cia mau 6 tit ca cic nghiém
thire gidng chanh day tim thu thap tai khu vuc huyén Pam Rong
(T1) va Biic Trong (T2); ciing nhu gidng chanh dy vang thu thap
tai khu vuc huyén Pam Rong (V1) va Pirc Trong (V2) déu cho ty
18 nhiém khé cao (trén 50%). Khi so sanh giira 2 nghiém thirc T1
va T2 cua gidng chanh day tim va giira V1 vi V2 cta gidng chanh
day vang vé cac chi tiéu theo ddi nhu ty 16 sdng, ty 1é nhidm, ty 1&
tai sinh chdi, s chdi va chidu cao chdi sau 4 tuan va 10 tuan nudi
cdy cho thay khong co su khac biét v& mit ¥ nghia thng ké véi
p<0,05 theo phép thir Duncan (bang 2). Két qua nay ciing dugc ghi
nhan tuong tu d6i vi hé s tai sinh chdi gitta 2 nghiém thirc ¢ ca 2
glong chanh day (bleu o 1). Pac biét & tuan thir 4, quan sat nhimg
mau séng khong nhidm cho thay tit ca mé phan sinh dinh déu cam
{mg tai sinh cum chdi vai céc chdi ¢ kich thude rat nho (<1 mm)
va cum chdi bt dau sinh trudng manh thanh cac chdi don véi 14
xanh va chdi hinh thanh 3 rét sau 10 tuan nuéi cdy (hinh 1). Nhu
vy, két qua thu duoc trong nghién ctru nay budc dau khing dinh
hiéu qua cua k¥ thuat nudi cdy mé phan sinh dinh trong tai sinh
chdi in vitro & cdy chanh ddy ma khong thong qua khir tring mau
bang cac cht khir tring thong dung. Sau d6, nhimg chdi duoc tai
sinh tr mo6 phan sinh dinh cla tat ca nghiém thae T1, T2, V1 va
V2 dugc cdy chuyén sang méi truong MS ¢6 bo sung 1,0 mg/l BA
sau 4 tuan dé nhan chdi va chdi nay duoc st dung lam vat liéu cho
kiém tra tinh sach virus.

Bang 2. Nubi cay mé phan sinh dinh giébng chanh day tim va
vang sau 4 va 10 tuan nudi cay.

4 tudn 10 tuin

NT  Tylosing  Tjlenhibm  T5 Ié tdi sinh chdi S epgi Chidu cao chii
(%) (%) (%) (cm)

TI  50,002* 50,00a 50,00a 433 15%

T2 483% 51,67 4833 4002 1.43ab

VI 483% 51,67 4833 367 137

V2 46672 5333 46,67 333 147ab

NT: nghiém thirc; " nhirng chi céi khac nhau trén cung 1 cot thé hién
sy khac biét cé y nghia thong ké véi p<0,05 theo phép thtr Duncan.

2.5 217

HE sb tai sinh chéi

Biéu do 1. Hé sé tai sinh chdi théng qua nuéi cdy mé phan sinh
dinh sau 10 tuan.



Hinh 1. Nuoi céy mé phén sinh dinh giébng chanh day tim va
vang. '(A, C) Choi g‘iéng'chanh day tim cam (rng sau 4 va 10 tuan
nudi cay; (B, D) Choi giong chanh day vang cam &ng sau 4 va 10
tuan nudi cay.

3.2. Kiém tra sw cé mdit ciia virus trong chdi c6 nguén goc
tir nudi cdy mé phan sinh dinh

Ly 20 choi ctia mdi giong (V1, V2, T1 va T2) trdn lai tao
thanh 4 mau gop (V1, V2, T1 va T2 tuong tmg). L4 thu nhan
tir 4 mau gop dugc sir dung dé kiém tra sy co mat cua 3 loai
virus: CMV, ToRSV va Potyvirus bang phuong phéap RT-PCR.
Két qua dién di trén gel agarose cua cic mau dbi voi 3 loai
virus gdy bénh cho thiy, ca 3 miu thr nghiém: V2, T1 va T2
déu khong phat hién bang vach DNA déc hi¢u cua 3 loai virus
khao sat; duy nhét chi c6 mau V1 xuit hién bang vach DNA
¢ kich thudce twong duwong 327 bp cua Potyvirus, khong phat
hién céc bang vach DNA dac hiéu cia CMV, ToRSV. Hon nira,
d6i chimg am trén két qua dién di déu khong hién thi cac bang
vach DNA dac hi¢u cua cac virus CMV, ToRSV va Potyvirus;
d6i chtmg duong déu hién thi bang vach DNA dung kich thudc
Vi cac bang vach DNA déc hiéu cua cac virus CMV, ToRSV
(657 va 449 bp twong tng) (hinh 2).

MT2T1V2Vli- M

(A) 1 +T2T1V2 V1 - N (B) M +T2T1V2 V1

657 bp

327bp

T2T1V2V1- M

M M T2T1V2V1 - M

+ T2 T1V2 V1

Hinh 2. Két qua dién di trén gel agarose kiém tra do sach virus
cua cac mau giéng chanh day tim va vang. (A) Két qua kiém
tra virus CMV; (B) Két qua kiém tra virus ToRSV; (C) két qua kiém
tra virus Potyvirus. M: thang HyperLadder 100 bp (H&ng Bioline);
“”: d6i chivng am; “+”: dbi chirng dwong; 657 bp: kich thwéc bang
vach DNA dac trwng cla virus CMV; 449 bp: kich thuwéc bang vach
DNA dac trwng cho virus ToRSV; 327 bp: kich thwéc bang vach
DNA dac trwng cho Potyvirus.
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Ddi v6i Potyvirus, vi khong ¢ chimg duong (sir dung moi
tong quat dé kiém tra cac loai Potyvirus) nén doi véi mau V1
tién hanh tinh sach DNA tir gel bang bg kit AccuPrep ® Gel
Purification ciia Hang Bioneer (Han Qudc) va tién hanh giri
mau di giai trinh tu theo phuong phap Sanger. Két qua giai
trinh tu thu dugc doan DNA c¢6 do dai 344 nucleotide, trong
d6 xac dinh r6 326 nucleotide. Doan DNA xac dinh r0 trinh tu
duoc tién hanh BLAST trén NCBI va cho két qua nhu hinh 3.
Két qua hinh 3 cho thiy, trinh ty Potyvirus trong miu V1
twong dong hoan toan (100%) véi trinh ty dong virus c6 ma
truy cap trén NCBI FR694183, twong dong 99,08% véi cic
dong MK110656, FR694182, FR694181 va FJ896002. Xem
xét cac trinh tu véi mi truy cap nhu trén, két qua nhu sau:
céc trinh ty FR694183, FR694182 va FR694181 duoc xac dinh
thudc vé PWV thudc nhom Potyvirus; céc trinh ty MK110656
va FI896002 thudc vé Potyvirus gy bénh trén chanh day ¢
Ugandan chua xac dinh duoc loai (unclassified Potyvirus).
Nhu vay, chi ¢6 mau VI bi nhiém Potyvirus, kha ning cao
thugc vé PWV.
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(2 soloct all 74 soquences sciccted GenBank  Graphics  Distance tree of results  EEEIMSA Viewer

Max Tofal Quey B Per Ac

Descripion Scienffic:Name.
% Score Score Cover value dent  Len

Passion frut woodiness virus partial gene for polyprotein, CP gene region, sirain Ugandan, isolate DSMZ PV-0707 Passion futwo... 603 603 100% 3e-168 100.00% 1681 FR6941831

.. 58 58 100% 3163 99.08% 9670 MK110656.1

egion, sirain Ugandan isolate 69c Passionfuitwo 506 506 100% 3e-163 9900% 1720 [[R694102 1

irotein, C1” gene region, stran Uganden, solete 67 Passon frutvio.. 566 585 100% 3e-163 99.08% 1720 HRG%41E11

jprotein gene, partial ods Ugandan Passif.. 585 585 100% 3e-163 90.08% 1718 FJG96002.1

580 580 100% 2e-181 9877% 1719 FREGA1801

500 500 100% OatB1 9077%

400410 100% o128 9264%

A5 51 9% o122 9160%

23 23 6% e 8096%

A7 27 5% Ses2 O763% 709 ADZISS0S1
Boancommonm... 217 217 57% 5052 8763% 768 ABTMTILA

complete cds Zucchiniyelow .. 161 161 G5% 2035 8073% 9547 KY225556.1

complete cds Zucchiniyelow . 161 161 G5% 2635 8073% 965 KY2255441

Hinh 3. Két qua doan DNA xac dinh ré trinh tw dwoc tién hanh
BLAST trén NCBI (ngan hang gen).

Nudi céy mo phan sinh dinh dugc xem 1a mot ky thuat dugc
mg dung thanh cong trong nhin gidng cdy trong sach bénh
virus [7]. Mgt trong nhimg giai doan quyét dinh thanh cong
trong quy trinh nhan gidng in vitro sach virus do la khir tring
mau dé tao ngudn vat lidu in vitro. Chat kht trung thuong gay
doc dbi voi mo thue vat khi mau tiép xuc voi dung dich khu
tring (ddc biét 1a thuy ngan) trong thoi gian kha lau, lam mau
chét, giam ty 1¢ song, do do loai, nong do, thoi gian tiép xuc va
loai bo ton du cua chat khir tring trong mau trd nén quan trong
trong quy trinh khtr trung mau [16, 17]. Hon nita, khtr trung bé
mit khong loai bo céc tac nhan gdy nhiém néi sinh c6 thé ton
tai bén trong mo [18]. Vi vay, trong nghién ctiru ndy, moé phan
sinh dinh duoc thu nhan tir cac chdi dinh cua nhimg cdy chanh
day 1ay truc tiép tir ngoai dong ruong va khong thong qua khur
tring bé mat. Két qua ghi nhan ty 1¢ nhidm trén 50% va véi
phuong phap khong khr tring bé mat thi két qua nay di mang
lai thanh cong cao trong khir tring mau. Két qua ciia nghién ciru
ghi nhan twong tu nhu két qua cua H.Y. Reyl v cs (2003) [19]
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trén cdy Arachis pintoi, mau nhiém ghi nhan véi ty 1¢ khoang
60% khi nhing chdi dinh dugc thu nhan tryc tiép tir nhitng cay
trong ngoai dong ruong ma khong thong qua khur tring bang
cac hoa chat.

Mot s6 virus gdy bénh trén cdy chanh day toan thé gidi bao
gdm, PWV, passiflora ringspot virus (PRV), passifiora latent
virus (PLV), passion fruit yellow mosaic virus (PaYMV),
cucumber mosaic virus (CMV), cowpea aphid-borne mosaic
virus (CABMV), tomato ringspot virus (ToRSV), passion fruit
mottle virus (PaMV), purple granadilla mosaic virus (PGMV),
passion fruit vein clearing virus va mot Potyvirus lién quan dén
bénh kham trén qua chanh day da dugc bao cao tir Puerto Rico
va Cong hoa Dominica [20]. Tai Lam Dong, c6 khoang 3 virus
gdy hai chinh ciy chanh diy bao gdbm: CMV gay d6m trén 1a va
trén qua; TOMRV lam 14 bi kham vang, qua bi bién dang; qua
¢6 hién tugng bi hoa gb do PWV thudc Potyvirus gay ra [3, 4].
Trong nghién ciru nay, k§ thudt RT-PCR dugc st dung dé kiém
tra 3 loai virus CMV, ToRSV va Potyvirus gay bénh cdy chanh
day tai Lam Dong trén nhimg méu chdi chanh diy tim va vang
¢6 ngudn gdc tir nudi cdy mo phan sinh dinh. Két qua cho thay,
chi ¢4 mau V1 bi nhiém Potyvirus, trong khi 3 mau T1, T2 va
V2 sach bénh ddi véi ca 3 loai virus gdy bénh dugc kiém tra.
Mot nghién ctu trude day cua S. Prammanee va cs (2011) [1],
str dung ki thuat ELISA dé xac dinh tinh sach bénh d6i véi virus
PWYV gay bénh trén cay chanh day ¢ tinh Chaing Mai, Thai Lan
tir nhitng chdi c6 ngudn gde nudi cdy mo phan sinh dinh.

Nghién ctru ndy 1a cong trinh du tién vé tao gidng chanh
day sach bénh virus (CMV, ToRSV va Potyvirus) ¢ Viét Nam
bang ky thut nudi cdy mo phan sinh dinh khong thong qua khir
tring mau. Dé tao gidng chanh ddy hoan toan sach virus gay
bénh trén cdy chanh ddy hién nay 14 vin d& can duoc quan tim;
nén can kiém tra tinh sach virus déi voi nhiéu loai virus gy
bénh hién nay. Tuy nhién, két qua nghién ciru nay ciing da dap
{ng mot phan vé tao vat liéu chdi in vitro chanh day tim va vang
sach bénh virus trong quy trinh nhan gidng chanh day sach bénh
virus. Tom lai, nuéi cdy mo phan sinh dinh d4 khang dinh duogc
vai tro trong tao giéng sach bénh virus dbi véi cay chanh day
trong nghién ctru nay va ¢6 thé mé rong ing dung cho cac dbi
twong cdy trong khac hién nay.

£ a
9. Ket luan

Qua nghién ctu trén, ching t6i da thu nhan dugc nhing
chdi in vitro chanh day tim va vang sach virus CMV, ToRSV
va Potyvirus bang k¥ thut nudi cdy mo phan sinh dinh khong
thong qua khir tring bé mit sau 10 tudn nudi cdy trén méi truong
MS bd sung 1,0 mg/l BA. Day 1a két qua budc dAu tao vat lidu
chdi sach virus phuc vu cho cac nghién ctru tiép theo trong quy
trinh vi nhan gidng chanh day tim va vang sach virus. Gop phan
giai quyét van dé nhu cau vé giéng chanh day sach bénh virus
cho nong dan tinh Lam Dong néi riéng va ca nude néi chung.
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Nghién ctru thir nghi€m nuoi tao Chaetoceros calcitrans
trong hé thong quang sinh van hanh bang khi

Nguyén Pirc Bach"?", Pham Tai Minh?, Vii Lé Di¢u Hwong?, Phi Thi CAm Mién"2
'Khoa Cong nghé Sinh hoc, Hoc vién Nong nghiép Viét Nam, thi trén Tréu Quy, huyén Gia Lam, Ha Noi, Viét Nam
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Ngay nhan bai 19/7/2021; ngay chuyén phan bién 22/7/2021; ngay nhn phan bién 18/8/2021; ngay chip nhan ding 23/8/2021

Tom tiit:

Chaetoceros calcitrans 1 10ii tao silic nwée man, kich thwée nhé, c6 ham lwgng dinh duéng cao, dwge sir dung phé bién 1am
ngu(“)n thirc in cho Au trung cic loai thuy sén. O Viét Nam, tio C. calcitrans dwge nhan gi(")ng tlr cac binh nhé, sau dé niang
dén thé tich nudi téi cac bé hé 16m. Mic di tio C. calcitrans dwge nudi ¢ nhiéu co s¢' san xuét gibng thuy sin nhung qua
trinh nudi vin gip nhiéu khé khin, nhuw tio phat trién khong 6n dinh, mat d thap hodc dé bi tan lui, nguyén nhan do tap
nhiém, chit lrgng gidng ban diu khong dong déu, khudy tron khi chwa hiéu qua va nhiét do khong n dinh. Nghién ciru nay
thir nghiém h¢ thong quang sinh van hanh bing khi déy (Air-lift photobioreactor - ALPBR) dé nhén giong C. calcitrans. H¢
thong ALPBR duwoc lip dit bing cac 6ng thuy tinh cé dwong kinh 32 mm va tong chiéu dai 18 m, thé tich 14,5 1. Piéu kién
van hanh cia hé théng 6 mat dd tiép gidng 0,5-0,75x10° té& bao/ml, tdc do dong 40 cm/gidy va cwomg dd anh sang 12,5 klux &
nhiét dj 26-28°C. Mt dd tao C. calcitrans dat cao nhit & mirc 7,65x10° té bao/ml. Két qua thir nghiém ban dau cho thiy c6
thé 4p dung h¢ thong ALPBR dé nhan giéng va sinh khdi tio C. calcitrans 1am thirc in cho nudi trong thuy sin.

Tir khéa: Chaetoceros calcitrans, cwong dd anh sang, hé théng quang sinh van hanh bing khi, dxy hoa tan, téc do dong chay.

Chi 56 phin loai: 4.6

1. Dt van de

Téo C. calcitrans thude nhém tao silic, té bao co kich
thudc nho, sinh truong nhanh, ham lugng dinh dudng cao,
dic biét chira axit béo khong no da ndi d6i (PUFAs) [1, 2].
Chinh vi vay, tdo C. calcitrans dugc nudi phé) bién dé lam
thirc an cho 4u trung thuy san, dic biét 1a nhom giap xac va
nhuyén thé [3, 4]. V& mat hinh thai, t& bao tao C. calcitrans
¢6 kich thudc nho (2-8 pm), dang hinh hop 16ng, té bao hinh
vudng hoidc chit nhat ¢ 4 goc co 2 cdp gai (seta) trong ddi dai
[5]. Cac nghién ctru vé C. calcitrans va C. muelleri & Viét
Nam tp trung vao phan 1ap va xdc dinh anh huong cua moi
trudng, cac dleu kién nuéi dén sy sinh truong cua tao [3-7].
Thyc té, tao giéng C. calcitrans thuong dugc nudi trong cac
moi truong long nhu F/2, Walne hodc Conway stir dung céc
binh nhya hay thuy tinh nho, sau d6 dugc nhéan tiép trong
cac binh 16n hon (tir 5 dén 10 1) trong phong thi nghiém
hodc phong mat 20-28°C, sir dung anh sang tring, cuong do
tir 2 dén 5 klux va suc khi v&i mat do dat duge dao dong tu
106 dén 5x10° t& bao/ml [3-7]. Hién nay & Viét Nam, cac co
sO nhan giéng thuy san quy mo vira va nho thuong nhan tao
giéng trong phong, sau d6 tiép tuc nudi trong cac tai nylon,
binh, x6 nhya 16n (thé tich tir 30 dén 100 1), cudi cing s&
nhan sinh khéi trong cac bé 16n thé tich 2-10 m? hodc 16n
hon, dat ngoai troi dudi méi che cit sang bang ludi nylon
den hodc nudi trong nha dé 1am thirc an tuoi cho 4u tring.

“Tac gia lién hé: Email: ndbach@vnua.edu.vn
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Mac du qua trinh nudi tdo Chaetoceros sp. trong nudc
hién nay da dat duoc nhidu két qua [3-8]. Tuy nhién, khi
khao sat thuc té tai cdc trai, co s¢ san xuét giéng thuy san
& Nam DPinh, Ninh Binh, Hi Nam, Hai Phong van thuong
gdp mot s van dé kho khan nhu chwa cha dong duogc ngudn
gidng ban dau, muc do tap nhiém ting dan theo thoi gian,
quy trinh nuoi chua on dinh, cac diéu kién nuéi nhu nhiét
do, anh sang va khuéy tron (suc khi) chua duogc chuan hoé
nén tao sinh trudng chdm, mat d6 nudi sinh khdi con thip
hon nhiéu so v6i khi nudi trong phong Hién tuong tao bi
tan lyi dot ngot hoac mat do thap van thuong xay ra nén
chua dép ung duoc nhu cau thirc n cho 4u trang, din dén
thiét hai kinh t& va cong strc cho ngudi lam giéng. Do do,
can thyuc hién cic nghién ctru va thir nghiém dé tim ra giai
phap ky thuat va mé hinh nu6i méi, nham 6n dinh quy trinh
nudi, nang cao mat do, do déng déu va chat lugng sinh khdi
tao.

Dén nay, nhiéu hinh thirc nudi tao sir dung tai polyethylen,
binh polycarbonate, bé raceway hoidc cac hé théng quang
sinh (Photobioreactor - PBR) dang ¢t (bubble column) hodc
dang dng (tubular PBR) dugc suc khi hodc diy bing bot khi
dé khudy tron hay tao dong chay dé lam thirc an cho thuy
san [9, 10]. Trong d6, hé théng PBR da dugc nghién ciru
va thir nghiém & cac quy mé khac nhau tai nhiéu qudc gia
trén thé gidi [11-15]. Mic du chi phi 1ip dat twong dbi cao
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Abstract:

Chaetoceros calcitrans is a marine planktonic diatom with
small-sized and high-nutrient commonly used as a feed for
larvae of aquatic species. In Vietnam, C. calcitrans is often
cultivated from small vessels and subsequently gradually
increased the culture volume to large open tanks. Although
C. calcitrans is widely cultured in aquaculture hatcheries,
the cultivation process is still facing many difficulties such
as unstable growth, low density or collapse due to the high
risk of contamination, low quality of seeding, insufficient
mixing or aeration and the control of ambient conditions.
This study investigated the airlift photobioreactor systems
(ALPBR) for seedling cultivation of C. calcitrans. The
ALPBR was constructed by using transparent glass tubes
with a diameter of 32 mm, a total length of 18 m, and
volume 14.5 1. The system was optimally operated at an
inoculation of 0.5-0.75x10° cell.ml, the flow rate at 40 cm.s™
and the solar light intensity at 12.5 klux at a temperature of
26-28°C. The highest cell density was at 7.65%10° cells. ml.
The obtained results may develop a model scale-up for algae
seeding and biomass production as feed for aquaculture.

Keywords: air-lift photobioreactor, Chaetoceros calcitrans,
dissolved oxygen, flow rates, light intensity.

Classification number: 4.6

va van hanh phirc tap nhung cac hé thong PBR ¢6 nhiéu uu
diém nhu rat ngan thoi gian sinh trudng cia tao do tan dung
anh sang tdi da, mat do tao cao hon cac hé thong nudi khac
va giam nguy co tap nhiém [16-18]. Cac hé thong PBR van
hanh bing bom ly tdm thudng gay ap luc, stress cho tao
trong dudng 6 dng, co6 thé lam gy roi, hu hai t& bao va anh
huong dén sinh trudng cua tao [19-21]. Tuy nhién, hé thong
ALPBR st dung khi nén sé tao bot dé ddy dong chay giup
hé théng van hanh mét cach nhe nhang, giam ap luc va tac
dong co hoc 1én tao, do do phu hop voi cac loai tdo co long
roi nhu Chaetoceros, Skeletonema, Isochrysis, Tetraselmis
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[19-21]. Hé théng ALPBR vé co ban duoc thiét ké twong tur
nhu cac hé théng PBR dang éng kin va tudn hoan, tuy nhién
thay vi st dung bom day/hiit dé huyén phu vi tao di chuyén
trong cdc ong thuy tinh thi sit dung khi qua b phén tao bot
de lam giam ap sudt cuc bo tai vi tri dua khi vao trong long
ong. Viéc tao ap suét giam cuc bd s€ tao luc kéo lam cho
dong huyén phu vi tao di chuyén, dong thoi khong gay ap
luc co hoc 1én dudng 6ng ciing nhur vi tao, do d6 phu hop dbi
v6i céc lodi tdo c6 1ong roi hoic man cam véi cac tic dong
co hoc. Trén thé giéi da c6 nhidu nghién ctru va ung dung
hé théng ALPBR dé nhan gidng va sinh khéi vi tao [19-21].

Viéc md rong dién tich nuoi tréng thuy san dan dén nhu
cau ngudn thirc an cho con giéng thuy san s& ngdy cang
tang, chinh vi vy viéc nghién ctru phat trién cac mé hinh
nuodi tao khép kin, trong d6 ¢6 d6 hé thong ALPBR dé nhan
gidng va san xuat sinh khéi vi tao & quy mé 16n 1a nhu cau
cua thuc tién. Dén nay, vi€éc nghién ctru va tng dung h¢
thong ALPBR ¢ Viét Nam con han ché, do d6 voi myc tiéu
phat trién hé théng nudi tao theo mé hinh ALPBR, nghlen
clru nay da thir nghiém danh gia anh hudng cua mét s6 yéu
t6 dén su sinh truong cia tao C. calcitrans trong hé théng
ALPBR & quy mo thi nghiém, bao gdm téc do dong chay,
cuong do anh sang, nong do 6xy hoa tan (DO). Nghién ciru
tao co s& ban dau dé 4p dung lip dat cac hé théng nhan
giéng tao khép kin lién tuc hodc ban lién tuc ¢ quy lon nham
khic phuc nhugc diém cua cac hé théng nudi ho theo mé
hién nay, hudng t6i cha dong san xudt tao gidng va sinh
khéi cho cac co sé san xuat gidng thuy san.

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

Chiing giong: Tao C. calcitrans (Paulsen) Tanako 1968
tor Pai hoc Tsukuba Nhat Ban véi ma chung CCMP1315
duoc luu gilt trong mdi truong thach ban long (4% agar)
trong moi truong Erdscheiber cai tién [22, 23].

Mébi truong bdo qudan ching giong: Mbi truong
Erdscheiber cai tién véi cac thanh phan (mg/l): NaNO,
(196,35), Na,HPO,7H,0 (17,69), CaCO, (0,00025),
FeCl,.6H,0 (2 35), MnCl A4H,0 (0,432), ZnSO TH,O
(0, 264) CoCl 6H,0 (0, 048) NaMoO,.2H,0 (0 003)
Na EDTA.2H, O (12) vitamin B, (0, 00113) pH 7,5 [22].
M01 truong du’oc b6 sung 50 ml dlch chiét dat/l. Dich chiét
dat duoc chuan bi bang cach lay 200 g dat kho nghién thanh
bot va khudy déu voi 1 1 nudc cit, sau d6 duoc loc va hap
vo tring. Moi trudng ban long duoc b sung 4 g agar/l va
vo trung 6 121°C trong 30 phut. Méi truong duoc bao quan
trong t6i & nhiét do 4°C cho t6i khi sir dung (vitamin B,
bd sung ngay trudce khi dung). Tdo dugc giltt & nhiét do
15-17°C, chiéu sang bang dén huynh quang 18 W Rang
bong (Model: FL T8-18W Deluxe) ¢ cuong d 700 lux theo
chu ky séng tbi 16/8.
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Méi truong nuéi long: Méi trudng Conway cai tién
dugc st dung cho hé théng ALPBR gém cac thanh phﬁn
(g/N): KNO, (100), Na,PO, (20), NaHEDTA.2H,O
(45), FeCl,.6H,O (1,3), ZnCl, (4,2), MnCl,.4H,0 (0,36),
CoCl,.6H,0 (4,0), CuSO,.5H,0 (4,0), (NH,),Mo,,.4H,0
(1,8), H BO ,(33.,4), Th1am1nHCl (0,2), CyanocobalamlnﬂB
(0,01), pH 7 5 [23]. Mubi bién nhan tao ORIiTA (ORITA
Salt, Aquaculture™) bd sung véi ham lugng 25 g/l, mudi
silicate Na,Si0,.9H,0 duoc bo sung vao voi ham lugng
30 mg/l. Be loal bo cac yeu t6 tap nhidm, moi truong
Conway sau khi pha dugc bo sung chlorine Ca(OCl,) 6 nong
d6 20 ppm trong 120 phit sau d6 trung hoa bang Na,S O,
20 ppm. Moi truong sau do dugc cho chay qua 16p bong 1(_)c
va chtra vao binh dé sir dung.

Peén LED va ché dj chiéu sang: Trong nghién ciru nay,
dén LED T8 Deluxe 22 W 1,2 m, bong thuy tinh, ngudn roi
(Model: BD TTO1 NR M11/22Wx1, d6 sang 2500 Im, nhiét
d6 mau 5000 K) cua Cong ty C6 phan bong dén phich nudc
Rang Pong duoc st dung dé chiéu sang cho tao trong phong
thi nghiém. Thoi gian chiéu sang 16:8 va cuong do chiéu
sang dugc st dung tir 2 klux & giai doan méi tiép giéng va
duoc diéu chinh tang 1én 5 klux sau 3 ngay tinh tir thoi diém
tiép gidng. DAi v6i hé théng ALPBR, st dung anh sang tur
nhién, cuong do anh sang dugc diéu tiét béng lué6i cat sang.

Thiét ké va van hanh hé thong ALPBR: Hé thong dugc
thiét ké va lap dat dya trén co so tham khao nhiéu cong bd
nude ngoai [24, 25]. Khung ctia hé thong dugce thiét ké bang
kim loai ¢ chiéu dai 195 cm, rong 110 cm dé dd cac 6ng
thity tinh. M6 hinh thi nghiém gom 10 6ng thay tinh dai
1200 mm, duong kinh trong 32 mm, d¢ day 0,5 mm dugc
ndi v6i nhau béng cat nhua PVC véi 2 dau cudi dugce dat
trong bé chtra bang nhya lap dit cao hon so véi éng & trén
cing 200 mm. Chiéu dai toan bo duong dng 18 m va téng
thé tich cua hé théng dat 14,5 1. Hé théng duoc van hanh
bang khi nén (Pegasus TM-OF600-25L) diéu chinh bang
van diéu ap. So d6 ciu tao va nguyén 1y hoat dong ciia hé
thdng dugc trinh bay ¢ hinh 1.

A

a

o

1 2 3

Hinh 1. So’ d6 lap dat va van hanh hé théng ALPBR.

Ghi chu: (1) Binh chira méi trwdng nudi tao; (2) Bom ly tam day méi truong; (3)
May nén khi; (4) Cat loc khi; (5) Gia d& hé thdng quang sinh; (6) Ong thuy tinh
duwong kinh 32 mm; (7) Ong dan khi; (8) Ong dan méi trwéng nudi tao; (9) Bo
phan tron khi va lat cat ngang dwoc phéng to; (10) Vi tri dau ra clia dong chay;
(11) Vi tri dAu vao cia dong chay; (12) B& xa khi, (13) Ong dan xudng, (14) Vi
tri mé lay tdo ra khdi hé thong st dung trong treng hop nuéi ban lién tuc; (15)
Van khi 1 chiéu; (16) B& phan tao bot khi. Chiéu mdii tén thé hién chiéu dong
chdy hodc dwong di clia dong khi.
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2.2. Phwong phdp nghién ciru

Khi day sau khi di qua mang loc dugc dan vao bd phan
tao bot khi dé day dong chat 1ong hudng 1én trén di vao bé
chira. Bé chira c6 tac dung xa khi 6xy va két ndi giita phan
dau vao va diu ra cia hé théng tao vong khép kin. Toan bo
hé thong duoc dit trong nha ludi c6 mai che va ludi den dé
cit sang, nhiét do duogc diéu tiét bang phun hoi nude. Cudong
d6 anh sang dugc diéu chinh bing cach sir dung ludi che
cét sang trong pham vi tir 2,5 dén 20 klux. Trong diéu kién
nuoi o nha ludi, cuong dd anh sang trung binh & giai doan
2 ngay dau tién tir khi bat tiép giéng & mat do 0,5 triéu té
bao/ml dugc diéu chinh trung binh khoang 3-4 klux [5, 6].
Tir ngay thr 3 sau khi tiép gidng, khi mat do té bao tang 1én,
cuong d6 anh sang dwoc diéu chinh bang ludi che & muc i
da 20 klux.

Xdc dinh mdt do cua tdo: Mat d¢ té bao duoc x4c dinh
bang budng dém Improved Neubauer. Mat d6 dugc tinh
theo cong thire: C=(5N;+1/2N )x5x201x 104 (te bao/ml).
Trong d6, C 1a mat do té bao/ml N la tong sb té bao trong
5 6 16n ciia budng dém (khong tinh nhiing té bao dinh vao
phan bién ngoai); N, 14 s0 lugng té bao & 4 canh ctia 5 6 16n
[26].

Do thi twong quan gitta mdt do té bao va mdt dé quang
hoc A, D& dénh gid toc d6 sinh truong cta tao, do thi tuong
quan gitta d’(f) hap thu quang hoc & budc sénqg 680‘nm (A
va mat do t€ bao dugc xay dung [27]. Cu thé, huyén phu tao
& cac mirc d6 pha lodng khac nhau dwoc dong thoi dém té bao
va do do hép thu quang hoc A680 trong khoéng tir 0,2 dén 0,8
dé xdy dyng dd thi twong quan bang phan mém Excel.

Xac dinh toc dg sinh truéng riéng (1n): Pugc xac dinh &
pha sinh trudng logarit theo cong thirc sau:

_InN,-InN,
L-4

trong d6: N, va N, 1a mat do té bao & thoi diém tvat;tla
thoi gian (ngay) ThO’l gian nhan do6i hay thoi gian the h¢
(doubling time) Td=In(2)/u (ngay).

Xdc dinh moi twong quan giita heu heong khi va toc do
dong chay trong hé thong: Dé xac dinh tbc d6 dong chay
phti hop trong qua trinh nudi tao, d6 thi twong quan gitra
tbc do dong chay va luu lugng khi dugce xay dung. Toc
do dong chdy duoc xac dinh thong qua cach do do dan
dién dung nudc khir ion dé chay trong hé thong va dung
dich NaCl bao hoa (360 g/l hay 6,15 M) dugc dung lam
chat danh dau [28]. D6 din dién duogc do lién tuc bang may
do d6 dan dién (Hanna Instruments HI993301-02, dién cuc
EC HI7630, Rumani). Khi hé thong chay 6n dinh & mét luu
luong khi nhét dinh, dién cuc cua may do d6 dan dién duoc
dit ¢ phan dau ra bo tach khi long dé do do dan dién, sau khi
gia tri do voi nude khir ion trong hé théng 6n dinh, 10 ml
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dung dich NaCl bao hoa dugc bom vao dau vao cua hé
théng va gia tri d0 dan dién duoc do lién tuc. Khoang thoi
gian (Dt=T-T)) dugc tinh tur thoi diém NaCl bio hoa (T,
duoc bod sung & vi tri dau vao cta hé théng cho t41 khi xac
dinh dugc d6 dan dién cuc dai tai dinh (T). Khoang thoi
gian dong chét 1ong di qua hét chiéu dai dudng dng dugc
goi la thoi gian chay 1 vong hay chu ky. Qua trinh do dugc
lap lai it nhat 3 lan dé thu dugc gia tri 6n dinh & mdi luu
luong khi ddy vao hé thong.

Xdc dinh nong d¢ o6xy hoa tan trong ong: Nong do
oxy hoa tan (DO, mg/l) dugc do bang may do DO (Hana
instruments HI98193, dién cyc DO HI764073). Nong do
DO tao ra do quang hgp dugc xac dinh trong diéu kién chiéu
sang bang 4nh sang tw nhién trong nha ludi véi cac cudng do
tir 2,5 dén 20 klux (trong dwong 135 dén 1080 pmol.m2.s™)
[29]. Nhiét d6 tai thoi diém thi nghiém dao dong diéu chinh
trong pham vi 26-28°C st dung luéi den va phun hoi nuéc
lam mat.

Xdc dinh moi twong quan gitta cwong d¢ dnh sang va
nong dé DO: 4 mirc cuong d6 anh sang khac nhau tir 2,5 dén
20 klux dugc str dung trong qua trinh nuéi tdo. Cudng do anh
sang dugc do bang may Milwaukee, Rumani-Eu, MW700.
Nhiét do nuoi hé théng dat nha ludi duge kiém soat trong
pham vi 26 dén 28°C. Mau tao dugc léy ra do do hép thu
quang 6 A nm sau moi ngay nudi [27].

Xdc dinh méi twong quan giita toc dé dong chay va nong
d¢ DO: Nong d6 DO tich luy trong qua trinh quang hop
(oxygen evolution) twong tng & mdi toc d6 dong chay tai
mot gia tri cuong do anh sang nhét dinh duge xac dinh béng
cach do truc tiép tai dau ra cia hé théng.

Xdc dinh méi twong quan gitka toc do dong chay va toc
dg sinh truwong cua tao: Toc do sinh trudng cua tao & cac
téc do dong chay khac nhau dugc xac dinh dua vao gia tri
A’680. DO thi tuong quan giita toc do sinh trudng riéng (p) va
toc do dong chay (v) dugc

duoc sir dung dé vé cac do thi. Céc gia tri do ¢ cc thi nghiém
dugc kiém tra phan phdi chuan dya vao danh gia ham mat
d6 co tinh ddi ximg qua gié tri trung binh va trung vi. Sy sai
khéc giita cac gi4 tri trung binh dugc x4c dinh bang phan tich
phuong sai (ANOVA) véi mirc y nghia p=0,05. Hau kiém
(Tukey’s test) duoc ap dung dé xac dinh sy khac nhau gitra
cap cac gia tri trung binh trong cac cong thurc thi nghiém.

3. Két qua va ban luan
3.1. Nhén giong tio

Tao C. calcitrans dugc gitt trong moi truong thach ban
long ¢ nhiét d 15°C dugc nhan ting budc trong moéi truong
Erdschreiber, té bao ton tai chu yéu o dang hop chir nhat co
kich thudc 3x5 mm va cé 4 roi (gai) déac trung tai 4 goc cua
té bao (hinh 2A). Hinh 2B va 2C thé hién hinh thai té bao
tdo chup & d khuéch dai 100X va 400X. Mili tén tréng chi
roi & goc té bao.

Hinh 2. Giéng tao C. calcitrans str dung trong nghién ctru.

Qua trinh nhan tao C. calcitrans dugc thuc hién bing
cach san gidng va bd sung méi truong Erdschreiber 16ng cai
tién theo ty 1& 1:3 (thé tich giéng/moéi trudong). Trong diéu
kién phong thi nghiém, khi méi san gidng, tio dugc chiéu
sang & cudng do 3-5 klux. Sau 3 ngdy, tio duoc chiéu sang &
cuong d6 5 klux bang dén huynh quang ca phia trén va dudi
cac binh nuoéi (hinh 3A). Mat d¢ tao dat cuc dai sau 8 ngay
nudi & mic 4,2x10° té& bao/ml. Méi twong quan giira mat do
té bao va d6 hap thu quang hoc tai budc song 680 nm duoc
thé hién & hinh 3B.

xay dung tai cuong do anh
sang t61 wu, tai do néng do
oxy sinh ra trong quang
hop 13 16n nhét.

Phan tich s6 liéu: Mbi
thi nghiém duoc 1dp lai
it nhat 3 1an dé tinh gi4
tri trung binh va dg léch
chuan (SD). Chuong trinh
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Hinh 3. Nhan giéng tao C. calcitrans trong phong thi nghiém.



3.2. Xdc dinh toc d dong chdy

Tde d6 dong chay trong long dng phu thude vao toe do
hay luu lwong dong khi dwoc ddy vao trong hé thong ALPBR.
Trong nghién cru nay, cac muic d9 luu lugng khi dugc thu
nghiém, cho thy, & luu lugng khi ddy vao thap hon 0,3 1/phut
khong du kha ning tao lyc nang du dé ddy dung dich bén
trong Ong vao binh xa khi, do d6 gan nhu khong c6 dong chay
bén trong long 6ng. Béng cach do do dan dién khi sir dung
dung dich NaCl bao hoa, & muc luu luong khi tir 0,5 1/phut,
thoi gian cho 1 chu ky dong chay (gia tri cao nhat ciia 6 dan
dién) tai ddu ra cta hé thong 1a 230 gidy (3,83 phut) véi toc
d6 dong chay dat khoang 6,3 cm/gidy (hinh 4A). Khi tang dan
luu lugng khi day vao trong hé thong, tdc do dong chay ting
nhanh. Két qua phan tich cho thay, khi ting luu lugng khi
day vao hé thong & cac muc tir 1,0, 2,0, 2,5 va 3,5 I/phut, cac
dinh c6 d6 dan dién twong tmg theo thoi gian quy d6i twong
duong 84, 60, 40, 36 gidy (hinh 4A). Khi tiép tuc tang luu
lwong khi dén 4,0 1/phut, toe do dong chay trong 6ng giam va
thoi gian cho 1 chu ky chay toan bo hé thong khoang 47 gidy.
Nguyén nhan la do lugng bot khi va kich thudc bot khi tao ra
qué nhiéu, dan dén hiéu qua ning dong chay vao bé thoat khi
kém hiéu qua. O luu luong khi 3,5 lit/phut, tbe do dong chay
trong hé thong dat mirc cao nhat khoang 0,45 m/s (hinh 4B).
Thyc té lwu lugng khi dua vao hé thing ALPBR ciing d duoc
nhiéu nhom nghién ctru thir nghiém [30, 31], dién hinh khi
nghién ctru nudi tdo Scenedesmus obliquus (CCAP 276/3A),
A. Massart va cs (2014) [32] da khao sat cac muc luu luong
khi dua vao hé thdng tir 0,5 dén 7,0 /phit anh huong dén
nang suat sinh khoi, mat do té bao, toc do sinh truong riéng.
Bing cach st dung dung dich NaCl lam chit danh dau da
xdc dinh dugc moi tuong quan gitra téc do dong chay va luu
lugng khi dy vao trong hé thong.
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Hinh 4. Méi twong quan gitra tdc dd dong chay va lwu lwong
khi day. (A) Bong hoc dong chay théng qua do dd dan dién theo
thdi gian; (B) Twong quan lwu lwong khi va te dd dong chay trong
hé théng ALPBR.
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3.3, Xdc dinh cac dac diém sinh trudng cuia tdo trong hé
thong ALPBR

Trong qua trinh quang hop, 6xy s€ dugc gidi phong va hoa tan
vao trong huyén phu tao. Do d6, ndng d6 DO s& ty 1¢ v6i cuong
d6 quang hop va trang thai sinh ly cua tdo. Trong nghién ctru nay,
cdc muc cuong d§ anh sang tur 2,5 dén 20 klux duoc thir nghiém
dé danh gia kha ning quang hop cua tao trong hé thong ALPBR.
Két qua cho thiy, 6 mat do 3,0x10° t& bao/ml gia tri DO cao nhat
do duoc & cuong do anh sang 12,5 klux (25,4 mg/l) va thip nhat
¢ 2,5 klux (12,2 mg/l). Khi tdng cuong d6 anh sang vuot muc 15
klux, gi4 tri DO do duoc giam (hinh 5A). G mét do 5,0x10° té bao/
ml, cuong do anh sang cho gia tri DO cao nhit ¢ muc 17,5 klux
dat 30,2 mg/l (hinh 5A). Céc nghién ctru cho thay, ndng d6 DO lién
quan tryc tiép t6i mat do tao vi anh hudng boi mie do che khuat
anh sang tao ra khi mat do tao tang 1én, ddng thoi tde do dong chay
trong dng ciing 1a mot yéu td quyét dinh [15, 33].

Trong diéu kién thi nghiém, tdo sinh trudong tot nhat & toc do
dong chay 36,5 dén 41,6 cm/gidy va cudng do 4nh sang (phu thudc
vao mat d¢ tao), tuy nhién ¢ ngudng 12,5 dén 15,0 klux 1a phu
hop vi duong kinh ctia 6ng thuy tinh sir dung trong nghién ctru o
duong kinh 32 mm cho phép anh sang di qua tht ca céc chiéu ngay
ca khi tao & mat do cao 7x10° té bao/ml. Tuy nhién, trong nghién
ciru ndy, hé thng duoc lap dit bang cach gan cc 6ng thuy tinh st
dung cac cit ndi bang nhya PVC, do d6 qua trinh quang hop van
bi ngat quing mét phan bai cac vi tri nbi dng, vi vay thi gian tiép
xtc voi 4nh sang bi mét di mot phan (khoang 17,85%, tong chiéu
dai 14,5 m duong ng c6 2,5 m bi che khuét bang ong PVC). Trong
trudng hop toan by duong dng dugc 1am bang thuy tinh (ké ca cac
d4u nbi) thi cuong do anh sang toi wu s& thay doi. Tuy nhién, dbi
v6i hé thdng sir dung trong nghién ctru nay, cudng do anh sang toi
uu dao dong trong pham vi tur 12,5 dén 15,0 klux. Khi cuong do
anh sang cao hon (15 dén 20 klux), toc do sinh trudng cua tao giam
manh do hi¢u tmg (rc ché quang hop boi cudng do anh sang qua
cao (hinh 5A). Mot sb nghién ciru cho thay, tao 6 khd ning phuc
hoi sau khi giam cudng dg dnh sing vé& muec tbi wu, tuy nhién kha
ning phuc hdi sau khi bi e ché phy thudc vao thoi gian tiép xic
voi cuong do anh sang cao [14, 16].
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Hinh 5. Méi lién hé giira cac yéu té lién quan dén sw sinh
trwdng cua tdo. (A) Twong quan gilba cwdng d6 anh sang va
ndng d6 DO do & 2 mirc mat do 3 va 5 triéu té bao/ml; (B) Twong
quan gitra téc 6 dong chay va néng do DO véi téc d6 dong chay
duwoc xac dinh & mat dd 5,0x10° t& bao/ml, cuwdng dd chiéu sang
12,5 klux; twong quan gitra téc 6 dong chay va thoi gian (thé hé)
nhan ddi clia t& bao dwoc xac dinh & mat do tiép giébng 0,5%10° t&
bao/ml, cwéng dd chiéu sang 12,5 klux.
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Nghién ciru anh huéng gitra tdc d6 dong chay va nong
d6 DO cho théy, tdc do dong chay ty 1¢ nghich v&i nong
d6 DO. O tdc d6 dong chay thip 6,4 cm/gidy gi tri DO do
duge & muc 31,25 mg/l (tai mat do tao 5x10° t& bao/ml va
cuong do anh sang 12,5 klux), tuy nhién khi ting toc do
dong chay 1én khoang 40 cm/gidy, nong do DO giam con
15,23 mg/l (hinh 5B). Médc du thoi gian va ngudng chiu
dung nong do DO cua tao C. calcitrans trong hé thong
PBR van chua duoc dé cap mot cach cu thé, nhung mat
s6 nghién ctru cho thdy, khi lugng 0xy vuot qua 35 mg/l s&
gy doc cho hau hét cac loai tao [34, 35] va nong d6 DO
cao hon 300% muc bao hoa trong khong khi (muc bao hoa
DO trong khong khi khoang 8 mg/1) s& trc ché quang hop va
sinh trudng cua tao [27]. Ngoai ra, ty 1¢ CO, va 6xy ciling
anh huong dén hoat tinh cua enzyme Rubisco (Ribulose-1,
5-diphosphate carboxylase oxygenase) lién quan dén kha
nang ¢ dinh CO, ¢ ca vi tao va thyc vat [36, 37]. Chinh vi
vay, dbi voi hé théng PBR viéc loai bo bdt 6xy khi néng do
vuot qua cao la can thiét vi 6xy sé gay doc cho tao. O toc do
dong chay 6,4 cm/giay gia tri DO do dugc ¢ mtic 31,25 mg/1
s& gy trc ché su sinh truong cua té bao trong diéu kién anh
sang manh. Tuy nhién khi tbc d6 dong chay dat 40 cm/giay,
ndng d6 DO do duoc ndm trong khoang 15-17 mg/l, & muc
khong gy anh huong dén quang hop va giy doc té bao
(hinh 5B). Két qua nay ciing tuong ting véi nghién ctru anh
hudng cua tbe d6 dong chay dén tdc do sinh truong riéng
(m) va thoi gian nhan ddi (thé hé) cua tao khi nudi trong hé
thdng nay. Thoi gian nhan doi cia tao giam dang ké tir 32
gid & toc do 6,4 cm/gidy xudng con 21,3 gio ¢ toe do 40
cm/gidy (hinh 5B). Tir két qua nghién ctru thu duoc, c6 thé
suy luén rang d6i v6i hé thong PBR c¢6 chiéu dai duong 6ng
16n thi ngoai viéc diéu chinh tc d¢ dong chay trong ng,
viéc loai bo 6xy di kém voi bd sung CO, s& lam thay déi ty
1& CO, va dxy trong éng. Nho d6, 6 thé duy tri diéu kién
sinh truong toi vu cho tdo trong hé thong ALPBR khi nang
1én quy mé 16n. Ngoai ra, can hiéu chinh cac tham sé cudng
do anh sang nham tranh hodc han ché hién tugng uc ché
quang hop (photo-inhibition) va hién tugng 6xy hoa (photo-
oxidation) boi anh sang manh [33, 15].

Trén co sé két qua thir nghiém, dudng cong sinh truong
cua tao C. calcitrans dugc xdy dung véi cac mat do tiép
gidng tir 0,1 dén 0,75x10° té bao/ml trong diéu kién tdc do
dong khoang 40 cm/gidy, cudng do chiéu sang tir 12 dén
15 klux. Két qua cho thdy, & mat do tiép giéng 0,75x10°
té bao/ml, tio sinh truong nhanh va hau nhu khong trai
qua pha tiém phat (pha lag) va dat mat do tao tdi da & mirc
7,65+0,75x10° t& bao/ml sau 7 ngay (hinh 6).
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Hinh 6. Puwong cong sinh trwéng cuia tdo & cac mat do tiép
giéng khac nhau. Cac thi nghiém dwoc thwe hién & trong hé théng
ALPBR dét trong nha luéi che mai nylon va cét sang bang luéi den.
Tbc d6 dong chay dao dong trong khoang 40 cm/gidy va cwéng do
chiéu sang didu tiét & mrc 12-15 klux, nhiét do dao dong 26-29°C.

O cac muc tiép giébng ban dau 0,5x10° va 0,75x10°
té bao/ml, thoi gian tdo dat mat do tdi da tuong Ung la
7,65+£0,42x10° t& bao/ml sau 6 ngy va 7,68+0,38x10° té
bao/ml sau 8 ngay. Khong c6 su sai khac c6 ¥ nghia vé mat
d6 tao cuc dai ¢ 2 muc tiép gidng nay (¢=0,05), tuy nhién
xét vé thoi gian, mat do tiép gidng cao hon rut ngan dugc
thoi gian nudi trong hé thong ALPBR dang ké. O murc tiép
gidng 0,1 va 0,25x10°¢ té bao/ml, mat d6 toi da dat duogc
tuong ung 5,96+0,53 va 6,58+0,38x10° té bao/ml sau
8 ngay nhung mat do tao cuc dai thip (hinh 6). Két qua
phan tich toc d6 sinh truong riéng (w/ngay) tai thoi diém tir
ngay thir 3 dén ngay thir 6 trong pha sinh truong logarit dat
0,254, 0,317 va 0,325, tuong ing & cac mat do tiép gidng
0,75x10°,0,5%10¢ va 0,25x10° t& bao/ml. Trén co s& phan
tich quan hé giita muc do tiép gidng ban dau, téc do sinh
truong riéng, thoi gian dat mat do t6i da va mat do tao t6i da,
mat d6 tao ban dau 0,5x10° t& bao/ml 1a phi hop trong mo
hinh h¢ thong ALPBR (hinh 7). So véi diéu kién nuéi trong
binh thuy tinh 2 1 trong phong thi nghiém chiéu sang bang
dén huynh quang (4,2x10° t& bao/ml), mat d6 tdi da cua tao
nudi trong h¢ théng ALPBR cao hon 1,7 lan.

Hinh 7. Tao C. calcitrans dwec nudi trong hé théng ALPBR.
(A) Hé théng ALPBR; (B) Binh xa khi; (C) Hinh &nh chup khi tao
dang sinh trudng & mat dd 3x10° t& bao/ml.
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4. Két luan

Tao C. calcitrans sinh truong t6t trong mo hinh hé thong
ALPBR lip dat bang céc dng thuy tinh, van hanh bang khi nén
va chiéu sang bang anh sang ty nhién. Trong pham vi nghién
ctru nay, & mat do tiép gidng 0,5x10° té bao/ml, cudng do anh
sang 12-15 klux, mat do toi da dat 7,68+0,38x 10° t& bao/ml sau
8 ngay. Két qua nghién ctru ban du nay c6 thé tham khao, lam
co so dé thir nghiém mo rong va phat trién cac hé thong nhan
gibéng tao khép kin lién tuc hodc ban lién tuc & quy 16n hon cho
loai vi tao, dac biét cac loai c6 16ng roi nhu C. calcitrans & cac
co s san xut giéng thuy san.

LO1 CAM ON

Nghién ciru duge hd tro kinh phi tir Dé tai tiém ning cua
Bo Nong nghiép va Phat trien Nong thon giai doan 2020-
2021. Cac tac gia xin chan thanh cam on.
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QUY DINH VE BAI B DANG Til TREN TAP CHi

Yéu cdu chung

Bai bo gUi dang trén Tap chi phai la bai béo nguyén thuy (chua dugc cong bo trude do). Tac gia khong dugc gli dang bai béo trén céc
tap chi khac cho dén khi cé quyét dinh xét duyet clia Ban Bién tap.

Bai bao dai khong qua 10 trang (bao gom céa béang biéu, ghi chd, tai liéu tham khéo va phu luc); font chii: Times New Roman; ¢& chii 13;
khé gidy A4, 18 trén 2 cm, 1& dui 2 cm, 18 trai 3 cm, 1& phai 2 cm.

Bai béo gli qua Hé thong gUi bai truc tuyén tai dia chi https:/b.vjst.yn/index.php/ban_b/about/submissions hodc c6 thé glii truc
ti€p 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 t:
khoahocvacongnghevietnam @most.gov.vn.

Céu triic clia céc loai bai bao khac nhau c6 thé thay déi tly theo loai hinh nghién ctiu va ni dung clia bai bao. Sau day Ia chi tiét cac
thanh phan chinh clia bai béo.
Ténhaibao

- Tén bai béo dudgc viét béng tiéng Viét va tiéng Anh, trén trang dau cla bai bao, in dam, khong gach chan hay viét nghiéng.

- Tén bai béo phai ngén gon, rd rang va phu hgp véi ndi dung bai béo.

- Phia dudi tén bai bao la tén tac gid khong viét chic danh va hoc ham, hoc vi. N&u ¢6 nhiéu tac gi& lam viéc & cac co quan khéc nhau thi
tén tac gia dugc danh s (*2-) & phia trén. D&u hoa thi (') chi tac gia lién hé, dugc viét & cudi trang dAu tién clia bai béo.

Khi liét ké co quan cong tac clia tac gid, cAn néu rd tén cd quan va dia chi cd quan (s6 nha, tén dudng, phudng, quan, thanh phé, quéc
gia) bang tiéng Viét va tiéng Anh.

Tom tat

Tom tat bang tiéng Viét va tiéng Anh (khoang 160-250 tlr). Néu dugc myc dich, phuang phap nghién ctu chinh, két qua nghién cuu va két
luan chli yéu. Tu khoa bang ca tiéng Viét va ti€ng Anh theo thi ty alphabet (it nhét 3 ti khoa). Chi s6 phan loai (theo hudng dan).

1.Datvan d6/Dan nhap/Ma ddu

_ Dinh nghia van dé; tom Iugc van dé nghién clu da dugc cong b trong va ngodi nudc, néu myc tiéu nghién ciu va gidi thich sy la chon
dé tai va myc tiéu nghién ctu dé thay dugc tinh thai sy, tinh khoa hoc va su cén thiét clia van dé nghién ciu.

2.6 tuong/Vat ligu va phuong phap nghién ciu

Dai tugng nghién ctiu can trinh bay tiéu chuén Iya chon, dic diém déi tugng nghién ctu. )

Phuang phap nghién ctu can néu rd cach tiép can nghién ctiu, loai hinh nghién ctu, phuong phép do ludng, cong thtic tinh ¢ mau, phuang
phap x{i Iy s6 lidu, mo ta ki céc kj thuat tién hanh trong nghién cliu; cac quan diém, Iap luén, y kién tranh luan, cac dan ching...

3.Ketqud

Trinh bay ddy dd, khach quan céc két qua thu dugc sau nghién ciu, cac két qua nay phdi phuc vu cho myc tiéu nghién ctiu. Cac s6 liéu
phéi chinh xéac va khdp véi nhau. )

Phan két qua nghién ctiu chi trinh bay céc két qua nghién cuiu clia dé tai, khong gidi thich, so sanh va ban luan.
A4.Ban luan (phan nay c6 thé gop véi phan két qua)

ChU y€u ban luan cac van dé lién quan dén muyc tiéu dé tai.

Nhén xét, danh gia mot céach khach quan céc két qua nghlen cliu, ¢6 so sanh véi céc tac gid khac dé khang dinh hoac phli dinh nhiing hiéu

biét da co, qua d6 néu dugc nhiing diém mdi va déng gép clia dé tai. B

Dy béo hudng nghién cu tiép va kha nang ting dung cac két qua nghién ciu vao thyc tién.
5. Ketluan

Néu két qua nghién ctiu chii y&u clia dé tai c6 tinh khai quat lién quan dén muc tiéu nghién ctiu, dé xuét cac van dé tiép tuc nghién ctu.
L0 CAiM ON (néu co)

Téc gia cdm on céc t6 chiic/ca nhan da tai trg kinh phi hodc hd trg cho nghién ciu.
Phu lue (néu co)

Diéng tai bang sd liéu, thong tin dé hd trg thém cho ndi dung bai bao.
Chii thich v tai ligu tham khdo

Chi thich dugc dénh so theo thii tu xuét hién (2%~ ) va dugc trinh bay ngay 6 cudi trang viét (footnote).

Céc tai liéu tham khao dugdc danh sé theo thi tu xuat hién dé’_chi dan ching dugc trich dan 6 dau trong bai béo. S6 thi ty dugc danh trong
ngoac vu()ng, vi du: [3] v6i mét hoac [2, 5, 7-9] véi nhiéu s6 chi dan.

Luuy:

- DGi véi trich d&n trong bai bao: tai liéu tham khao c6 nhiéu hon mét tac gia chi dé tén tac gia dau tién va cong su, viét tat Ia cs, vi du: T.V.

Nguyen va cs (ndm xuét ban) [thd tu trong danh muyc tai liéu tham khao].

- DGi v6i danh myc tai liéu tham khéo cudi bai: tai liéu tham khéo béng ti€ng Anh, cac tai liéu khong phai tiéng Anh cén dugc dich sang tiéng
Anh va chu thich & cudi cau, vi du: (in Vietnamese), (in French)...

- Tai liéu tham khao 1a cac dudng link can b3 sung ngay truy cap.

Téc gia (Nam xudt ban), “Tén tai liéu dugc trich dan”, Tén ngudn, tap(so) trang/so trang/trang dau-trang cudi (néu o), s6 DOI (néu co),

URL (néu c6), ngay truy cap (ghi ré ngon ngi nao néu khong phai tai liéu béng tiéng Anh).

Téc gia: |3 tac gid/cac téc gia clia tai liéu dugc tham khao, trich dén: ligt ké day dl tén tac gia (chi viét tat dua Ién trudc) vai nhiing tai lieu
tham khéo c6 <3 tac gia; liét ké 3 tac gia dau tién va theo sau la “et al.” khi c6 tii 4 tAc gia trg 1én.

Nam xu&t ban: nam xudt ban cla tai liéu dugc tham khao, trich dan.

Tén tai liéu dugc trich dan: 1a tén bai béo, chudng/phén séch.. (chi viét hoa chii cai ddu, tru tén riéng va sau ddu hai chdm), viét trong
ngoac kép. . ) )

Tén ngué‘n c6 thé 1a tén tap chi, tén sach, hay tén tai liéu géc cla tai liéu dugc trich dan (phan nay dudc in nghiéng), viét hoa chii cai dau
tién cla moi tii chinh.

Tap(s6): danh cho nguon trich la tap chi, sach hodc cac xuat ban pham khac (phan nay in dam).

Trang/so trang/trang d4u-trang cudi phan anh nai cu trd cla tai liu dugc trich dan trong tai liéu nguén. \

Neq ¢6 22 tai liéu tham khéo do cung tac gid dau tién va cung ndm cong bd, thi cac tai liéu tham khao nay can dugc dénh du a, b.. sau
ném xuét ban (vi dy: 1986a, 1986b...). ) ] ) ) )

NEu c6 mot s6 tai liéu tham khao o cling 1 bai béo dugc trich dan c6 s6 trang khac nhau thi can trich dan thém s6 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 cau khic
- Bai viét khong dat yéu ciu, Toa soan khong tra lai ban thao.

- Bai viét ch| dugc dang khi phan bién nhan xét vé chat lugng bai bao déng y y cho dang.
- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gém ca phan tém tat) cho Ban Bién tap Tap chi.

Quy dinh nay dp dung tif ndm 2022 tré di.

PHAN LOAI LINH VUC KHOA HOC
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Hoéa hoc
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Cac Iinh vic khac cua khoa hoc tu
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Buée diu xdy dung quy trinh tetra-primer ARMS PCR phit hi¢n
diém da hinh don nucleotide exo-E415G ciia ky sinh trung st rét
Plasmodium falciparum & khu vue Tay Nguyén, Viét Nam.

Lé Vian Khanh, Trin Thu Huyén, Hoang Van Tdng

Anh huéng ciia bét hoat bing nhiét déi véi gia tri CT trong k§ thuat
xac dinh SARS-CoV-2 bang phuong phap realtime RT-PCR.
Hoang Xuéan Quang, Bui Tién Diing, Pang Tién Truong

Xac dinh tn sudt mang gen erm(B) va mef(A) 6 cac chiing Streptococcus
pneumoniae khang macrolide thu thap tir tré dwoéi 5 tudi bi viem phdi
tai Nghé An (2019-2021).

Bui Anh Son, Duong Dinh Chinh, Lé Thi Hong Hanh, B3 Ngoc Anh

Hdi chirng bong vay da do tu cAu: Bio cdo chiim ca 1dm sang tai Bénh
vién Tré em Hai Phong.
Nguyén Thi Phuong Anh

Téng hop cac din chit 4,6-dihydroxyauron bing phuong phap viséng.
V& Thi Cam ~Vén, Dao Quoc Manh, V6 Hoang Minh, Tran Hoang Phuc,
Huynh Nguyen Hoai Phuong

Nghién ciru dic diém nong sinh hoc va ham lrgng aurantio-obtusin
trong hat mét sé6 miu gidng Thao quyét minh (Senna tora L.) trong
tai Ha N§i.
Pang Van Hung, Phan Thi Thu, Luong Thi Hoan, Trin Vin Théng, Trinh
Vin Vuong, Nguyén Thi Huong, Nguyén Quynh Nga, Nguyén Thi Ha Ly,
T6 Minh Tu

Diéu ché hydrogel chira chitosan va diu dira bing phwong phap dong
lanh - ra dong.
Lé Xuan Truong, Tran Van Thanh, Hoang Kim Nghi

M@ té dic tinh hinh thai va sinh hoc ciia mgt sé dong lia ¢6 phd bién
viing Pong bing song Ciru Long.

Nguyén Thé Cuong, Béng Thanh Liém, Vién Phiic Dat, Nguyén Vin Tuén
Anh, Hb L¢ Thi

Nghién ctru phan 1ap va mét s6 dic diém bénh hoc cia Flavobacterium
columnare giy bénh trén ca rd phi (Oreochromis spp.) tai mién Bic,
Viét Nam.

Poan Thi Nhinh, Trdn Thi Trinh, Ping Thi Hoa, Nguyén Ngoc Tuén,
Nguyén Thi Huong Giang, Kim Van Van, Dang Thi Lua, Truong Dinh
Hoai

Anh huwéng ciia axit acetic 1én ham lwong kim loai niing va thanh phin
dinh dudng cia thit so huyét (4nadara granosa).

Nguyén Phuc Cim Ta

Chon lgc céc td hop lai ngd nép tim wu ti bing phwong phap chon lgc
da bién MGIDI tai Viét Nam.

Pham Quang Tuan, Nguyén Trung Dirc, Nguyén Thi Nguyét Anh, Vii Vin
Liét

Tao chdi in vitro sach virus ciy chanh diy bing k§ thuét nuéi ciy mo
phan sinh dinh.

Trn Hiéu, Truong Hoai Phong, Nguyén Thi Nhu Mai, Hoang Péc Khai,
Hoang Thanh Tung, P& Manh Cuong, Vil Quéc Luan, Lé Ngoc Triéu,
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Nhut

Nghién ctru thir nghiém nudi tao Chaetoceros calcitrans trong hé thong
quang sinh van hanh bang khi.
Nguyén Dirc Bach, Pham Tai Minh, Vii Lé Di¢u Huong, Phi Thi Cam Mi¢n
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ex0-E415G SNP in Plasmodium falciparum isolates from Central
Highlands of Vietnam.
Van Khanh Le, Thu Huyen Tran, Van Tong Hoang

Effect of heat inactivation on CT value of realtime RT-PCR technique for
SARS-CoV 2 detection.
Xuan Quang Hoang, Tien Dung Bui, Tien Truong Dang

Prevalence of mef(A) and erm(B) in macrolide-resistant Streptococcus
pneumoniae isolates in children with pneumonia in Nghe An (2019-2021).
Anh Son Bui, Dinh Chinh Duong, Thi Hong Hanh Le, Ngoc Anh Do

Staphylococcal-scalded skin syndrome: A case series at Hai Phong
Children Hospital.
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Microwave-assisted synthesis of 4,6-dihydroxyaurone derivatives.
Thi Cam Van Vo, Quoc Manh Dao, Hoang Minh Vo, Hoang Phuc Tran,
Nguyen Hoai Phuong Huynh

Assessment of agro-biological characteristics and aurantio-obtusin
contents in seeds of some samples of Senna tora L. grown in Hanoi.

Van Hung Dang, Thi Thu Phan, Thi Hoan Luong, Van Thang Tran, Van
Vuong Trinh, Thi Huong Nguyen, Quynh Nga Nguyen, Thi Ha Ly Nguyen,
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Preparation of hydrogel containing chitosan and virgin coconut oil using
the freeze-thawing method.
Xuan Truong Le, Van Thanh Tran, Kim Nghi Hoang

Morphology and biological characteristics of some popular weedy rices
in the Mekong delta of Vietnam.
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Study onisolation and some pathological characteristics of Flavobacterium
columnare causing infection in tilapia (Oreochromis spp.) cultured in
Northern Vietnam.
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Effects of acetic acid on toxic metal content and proximate composition
in the muscle of blood cockle (Anadara granosa).
Phuc Cam Tu Nguyen

Selection of elite purple waxy corn hybrids by MGIDI multivariate
selection method in Vietnam.
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Vu

Production of passion fruit virus-free in vitro shoots by apical meristem
culture.
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A cultivation trial of Chaetoceros calcitrans in an air-lift photobioreactor.
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