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Phat hién dot bién gen G6PD ¢ bénh nhan thude din toe Ning
thieu hut enzyme glucose-6-phosphate dehydrogenase

Tréan Thi Mai Anh', Ngé Thi Thao', Pinh Thiy Linh?, Tran Van Khanh'

"Trwong Pai hoc Y Ha Néi, 1 Ton That Ting, phwong Trung Ti, qudn Pong Pa, Ha Ngi, Viét Nam
’Bénh vi¢n Phu san Ha N¢i, 929 duong La Thanh, phudng Ngoc Khanh, quin Ba Dinh, Ha N6i, Viét Nam

Ngay nhan bai 29/6/2022; ngay chuyén phan bién 4/7/2022; ngay nhan phan bién 25/7/2022; ngay chép nhan dang 28/7/2022
Tom tit:

Glucose-6-phosphate dehydrogenase (G6PD) la enzyme then chot mé dau cho chu trinh pentose phosphate trong chuyén
héa glucose, vé mit s1nh ly con dwong nay la nguon goc chi yeu cung cap nicotinamide adenine dinucleotide phosphate
(NADPH) cho hong ciu. Nghlen ctru nay dwoc tién hanh nham xac dinh dot bién trén gen G6PD & bénh nhian ngwoi dan
toc Nung dwgc chin doin thiéu hut enzyme G6PD. 18 bénh nhi dan toc Nung dwoc chin doan thiéu enzyme G6PD tai
Bénh vién Nhi Trung wong, dwoc img dung ky thuit PCR va giai trinh ty gen dé phat hién dot bién trén gen G6PD. Két
qué c6 8 dang ddt bién dwoc xac dinh trén gen G6PD, trong dé dot bién chiém wu thé 13 G6PD Kaiping (c.1388G>A) véi
ty 1€ 44,4%. Tiép theo la cac dot bién Canton (¢.1376G>T), Viangchan (c.871G>A), Union (c.1360C>T), Gaohe (c.95A>G),
Orissa (c.131C>G) va Chinese-5 (¢.1024C>T). Cudi cung 1a 3 trudng hgp (Silent) ¢6 thém bién doi & vi tri 1311C>T.

Tir khéa: Canton, dan toc Nung, dot bién gen G6PD, Kaiping, thiéu G6PD.
Chi s6 phin logi: 3.1

[dentification of mutation in G6PD gene in Nung ethnic patients with glucose-6-phosphate dehydrogenase deficiency
Thi Mai Anh Tran!, Thi Thao Ngo', Thuy Linh Dinh? Van Khanh Tran"

!Hanoi Medical University, 1 Ton That Tung, Trung Tu Ward, Dong Da District, Hanoi, Vietnam
’National Hospital of Obstetrics and Ggynecology, 929 La Thanh Street, Ngoc Khanh Ward, Ba Dinh District, Hanoi, Vietnam

Received 29 June 2022; revised 25 July 2022; accepted 28 July 2022
Abstract:

Glucose-6-phosphate dehydrogenase (G6PD) is the key enzyme that initiates the pentose phosphate cycle in glucose
metabolism. Physiologically, this pathway is the main source of nicotinamide adenine dinucleotide phosphate (NADPH) for
red blood cells. This study aims to identify glucose-6-phosphate dehydrogenase (G6PD) mutations in Nung ethnic patients
with G6PD deficiency. 18 pediatric patients of the Nung ethnic group were diagnosed with G6PD enzyme deficiency at the
Vietnam National Children’s Hospital and applied PCR and gene sequencing to detect mutations in the G6PD gene. 8 types
of mutation were detected in the G6PD gene in which the most common mutation was Kaiping (c.1388G>A) with 44.4%,
followed by Canton (c.1376G>T), Viangchan (c.871G>A), Union (c.1360C>T), Gaohe (¢.95A>G), Orissa (c.131C>G), and
Chinese-5 (¢.1024C>T). Silent mutations at the 1311C>T location were found in 3 cases.

Keywords: Canton, G6PD deficiency, Kaiping, mutation in G6PD gene, Nung ethnic.
Classification number: 3.1

1. Dat van de s& bi tan huyét nhanh chéng duéi tac dung cia cic tic nhin
oxy hoa, voi bieu hién 1am sang nhu vang da, tan mau, trong
d6 thiéu mau, tan mau nang la mot trong nhiing triéu chung

nguy hiém nhét [1].

G6PD la enzyme then cht mo dau cho chu trinh pentose
phosphate trong chuyen hoéa glucose vé mat sinh 1y con
duo*ng niy 1a ngudn gdc chu yéu cung cip NADPH cho

hdng cdu. NADPH 1a coenzyme khir, ¢6 lién quan mat
thiét voi chudi phan tmg tiép theo gitip bao vé cac nhoém
sulphydryl cua haemoglobln ngan can qua trinh perox1de
clia cac cdu tir hdng cau. Hong cu ctia ngudi bi thiéu G6PD

*Tac gia lién hé: Email: tranvankhanh@hmu.edu.vn
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Enzyme G6PD 1a san pham ma héa cua gen G6PD nim
trén nhanh dai cia nhidm sic thé giéi tinh X tai vi tri Xq28.
Gen dai khoang 18,5 kb gdbm 25861 nucleotide, khung doc
mo dai 1545 nucleotide véi 13 exon va 12 intron. Exon 1
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va dau 5’ ctia exon 2 khong mi hoa. B 3 mi hoa dau tién
nam trén exon 2 [2]. Dot bién trén gen G6PD dan dén giam
hodc ngimg qué trinh tong hop enzyme, gy ra bénh thiéu
enzyme G6PD. Pén nay, hon 200 dot bién G6PD phan bd
doc trén 13 exon cua gen da dugc xac dinh. Trong do, su
thay thé nucleotide don 1¢ dwoc mo ta thudng xuyén nhét,
dot bién mét doan va dot bién intron duge bao cdo véi ty 1¢
thdp [3]. Trén thé gidi, ty 16 méc bénh cao nhat 1a cac khu
vuc Dia Trung Hai, chau Phi va Nam A. Tai Viét Nam, ty
1¢ mic bénh dao dong khoang 0,3-9% [4]. Su phan bd cac
dang dot bién mang tinh dic trung theo ving dia Iy va dan
toc [1, 2]. Viéc nghién ctru khao sat dot bién gy ra sy thiéu
hut G6PD dong gop vao sy hiéu biét vé phd dot bién trén
gen G6PD, m¢ ra nhitng co hoi méi dé chan doan va diéu
tri bénh trong tuong lai. Muc tiéu tién hanh nghién clru cua
chung t6i 1a xac dinh dot bién trén gen G6PD & bénh nhan
ngudi dan toc Nung di duoc chan doan thiéu hut enzyme
GO6PD.

2. Doi twong va phuong phap nohién ciiu
2.1. Poi tuwgng

18 bénh nhan nguoi dan tdc Nung duoc chan doan thiéu
enzyme G6PD tai Bénh vi¢n Nhi Trung uong trong thoi
gian tir thang 6/2019 dén thang 9/2019.

Tiéu chudn lua chon: Bénh nhan dugc chan doan thiéu
G6PD c6 két qua dinh lugng hoat d enzyme G6PD dudi
200 U/10'2 hong cau. Bénh nhan thude dan toc Nung.

Tiéu chudn logi trir: Bénh nhan thudc cac nhoém dan tdc
ngoai Nung, hodc khong dong y tham gia nghién ciru.

2.2. Phwong phap nghién ciru

Tdch chiét DNA: 2 ml méau ngoai vi cua bénh nhan duoc
thu thap vao dng chdng dong EDTA. DNA tong sé duogc
tach chiét tir mau toan phan theo kit The Wizard® Genomic
DNA Purification Kit ctia Hing Promega (My). Tt ca cac
mau sau tach chiét duoc tién hanh do néng do va do tinh
sach bang may do quang ph6 Nanodrop dam bao du yéu cau
str dung dé phan tich gen.

K7 thudt PCR: Thanh phan cta phan tmg PCR (thé tich
10 pl) gdm: 1 pl DNA méu, 0,5 pl moi xudi 10 pM/ul va
0,5 pul moi ngugc 10 pM/ul, GoTaq G2 Hot Start master
mix (2X) 5 pl, H,O 3 pl. Chu trinh nhi¢t cta phan tmg PCR:
94°C/2 phut, 35 chu ky nhiét [94°C/30 giay, 60°C/25 giay,
72°C/40 gidy], 72°C/5 phiit. Bao quan mau & 4°C. Trinh tw
mdi khuéch dai gen G6PD moi F1-F5 tham khao theo trinh
tuy moi trong nghién ctru cia N.T. Hue va cs (2009) [4].
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Moi F6-F8 dugc thiét ké sir dung bang phan mém Primer -
BLAST dua trén trinh tu gen G6PD trén ngan hang gen ma
NG_009015 (bang 1).

Bang 1. Trinh tw mdi khuéch dai cac exon trén gen G6PD.

Tén Tm Kich thwéc

mby  Trimh ty mbi (5->3") Exon 0 (p)
FIF  5-CTCAAGAAAGGGGCTAACTTCTCAA-3’ 63,5
FIR  5$-GCACTTCCTGGCTTTTAAGATTGGGS 63,1 H
F)F  5-AGGTCGTGTCCCCAGCCACT-3' 62,0
F)R  5-GCACAGACACTGCCCCAGGC-3’ b 63,1 o
FF  5-GGGCACCCTCCCTGGACCTC-3’ 61,5
F3R  5-TCGTGGAGCAACGCTGCCAC-3’ ’ 60,7 !
FAF  5-ACTCCCCGAAGAGGGGTTCAAGG-3 62,5
FAR  5-GCTCTGCCACCCTGTGCCAG-3’ o7 62,3 !
FSF 5-ACACAGCCAAGCACCCCACG-3’ 62,1
FSR  5-CAGGGCCCCTCCCTGAGGAC-3’ ’ 63,1 607
F6F  5-GACTCGAGATGGACCAGGGTG-3’ 619
FR  5-CTCGAAGGCATCACCTACCATCC-3’ o 62,7 g
FIF 5-GGCCGTGTACACCAAGATGAT-3’ 604
FIR  5-AGAGTGACGGGTGGAGGAGAG-3’ 12 62,7 0
FSF  5-TATGGCAGGTGAGGAAAGGGT-3’ 60,8
FSR  5-AATGTGCAGCTGAGGTCAATG-3’ B 59,2 7

2.3. Ky thudt gidi trinh tw gen

Thanh phan phan tmg PCR giai trinh ty gen gom: Buffer
Big dye 5X, Big dye Terminator v3.1, mdi xudi hodc moi
ngugc, san pham PCR céc exon gen G6PD. Quy trinh dugc
thuyc hién theo hudng dan sir dung cho bo kit BigDye™
Terminator v3.1 Cycle Sequencing Kit (ABI, My). San
pham PCR giai trinh ty gen sau khuéch dai dugc tinh sach
va dién di trén hé thong ABI 3500 Genetic Analyzer. Két
qua giai trinh ty cac exon gen G6PD dugc so sanh voi trinh
tu tham chiéu NG 009015 trén ngan hang gen bang phan
mém CLC Main Workbench dé phat hién céac trinh tu bi
thay dbi.

3. Két qua

Két qua bang 2 cho thdy, 100% bénh nhan ¢ dot bién
trén gen G6PD, voi 8 loai dot bién diém dugc xac dinh.
Trong d6, dot bién Kaiping chiém wu thé nhét. Cac dot
bién gap vdi ty 18 thap hon lan lugt 1a Canton, Viangchan,
Union. Mdi dot bién Gaohe, Orissa va Chinese-5 xuét hién
6 1 truong hop. Ghi nhén 3 trudong hop c6 thém bién doi o
vi tri 1311C>T. Hinh anh két qua giai trinh ty cac dot bién
trén gen G6PD & nguoi binh thudng - bénh nhan mang dot
bién dugc thé hién ¢ hinh 1.



Bang 2. Két qua xac dinh dét bién gen cua déi twong nghién ciru.

TT Tengitbibn Vimidjtbibn D00  ggg P WE
: o acid amin lrong (%)

Hoat dg enzyme
(U102 hdng ciu)

Thuge phin Idp IT: 83,3%

1 Kaiping ¢.1388G>A R463H 12 8 44 89974
2 Canton ¢.1376G>T R459L 12 3 166 228363
3 Viangchan ~ ¢.871G>A V29IM 9 2 1,1 45,6788
4 Union ¢.1360C>T R454C 11 2 11 0701
Thugc phan ldp I11: 16,7%
1 Gaohe ¢95A>G H32A 2 1 56 64,3
2 Orissa ¢.131C>G A44G 3 1 56 283
3 Chinese-5 ¢.1024C>T L342F 9 1 5,6 19,26
Ting 8100
Silent c1311CT T437T 11 3 166 283788
(A) (B)
c.95A c.95A>G c131C c.131C>G
v v v v
ACACACATA" ACACEBCATAT CTGGCCAAG. CTGGECAAG)
T H 1 T R 1 L A K L G K
(C)  csric D) ¢ 1024c 102407

c.871G>A
v

v .
CAAGGTGTTI CAAGETGTT CGTCCTCTA' CGTCHTCTA
V. L Y v F Y

oMY VI saneaonly VAWV

(E) (F)

€.1360C €.1360C>T
%

¢.1376G>T
¥ v
CTCCGTGAG CTCCETGAG!

v R XX \4 C XX L R E L L E
(G) (H)
.1388G ¢.1388G>A c1311C cA311C>T
¥ 1% % v

CGCCTACGAGCGC CGCCTATGAGCGC

v ¢.1376G
CGTGCGCAG CGTGTGCAG!

TGGCGTATT TGGCATATT
w R 1 w H 1

WYYV

Hinh 1. Hinh anh két qua giai trinh tw cac dot bién trén gen G6PD. (A)
Gaohe (c.95A>G); (B) Orissa (c.131C>G); (C) Viangchan (c.871 G>A); (D)
Chinese-5 (c.1024C>T); (E) Union (c.1360C>T); (F) Canton (c.1376G>T); (G)
Kaiping (c.1388G>A); (H) Silent (c.1311C>T). Két qua giai trinh ty: ngudi binh
thwdng - bénh nhan mang dét bién.

4. Ban luan

Thiéu G6PD 1a bénh 1y di truyén vé enzyme phd bién
nhit & ngudi, anh hudng toi gan 5% dan sé thé gidi va
gdy ra cac bénh 1y lién quan t6i hong cau. Cac dot bién
Xy ra trén gen G6PD la nguyén nhan dan dén viéc giam
hodc nglmg qué trinh tong hop enzyme, giy ra bénh thiéu
enzyme G6PD. Do d6, viéc nghién ciru khao sat dot bién
gen G6PD m¢ ra nhitng co hoi méi dé chan doan va diéu
tri bénh trong twong lai. Nghién ctru tién hanh trén 18 bénh
nhi dan toc Nung, sinh séng chu yéu tai cac tinh mién nui
phia Bic. Nho phuong phap dinh luong hoat d6 enzyme,

&%HN%?-IE 65(9) 9.2023

Khoa hoc Y - Duoc | Y hoc co sé

cac bénh nhi duoc chan doan thiéu hut enzyme G6PD tai
Bénh vién Nhi Trung uvong. Két qua phan tich gen cho thay,
tat ca cac doi tuong nghién ciru déu mang dot bién trén gen
G6PD. Vi 8 dang dot bién diém dugc xac dinh, trong d6
7 dang dot bién din dén thay thé acid amin nay bang mot
acid amin khac l1am thay d6i ciu tric protein va mot bién
d6i im lang (Silent). Pay déu 1a cac dot bién da duoc ghi
nhan tai Viét Nam trong cac nghién ctu trude day, khong
ghi nhan do6t bién maéi [4, 5]. Dot bién gip nhidu nhat trong
nghién ctu la Kaiping (c.1388G>A) voi ty 1€ 1a 44,4%.
Tiép theo 1a dot bién Canton (c.1376G>T) véi ty 1& 16,6%.
Theo cac nghién curu trude khao sat tai Viét Nam, bién ddi
¢.1388G>A dugc ghi nhan trong nhém nguoi Kinh nhung
voi tan sudt thép hon, dao dong 6,6-16%. Tuy nhién, bién
d6i ¢.1376G>T lai gip véi ty 1& cao hon (26,67%) [4, 5].
Pay ciing 1a nhitng dot bién phd bién nhat trong quan thé
nguoi thiéu G6PD tai Trung Quéc. Cu thé Y. Chen va cs
(2018) [6] nghién ciru trén 904 tré thiéu hut G6PD tai Phuc
Kién, Trung Quéc xéc dinh dugc 17 loai dot bién, trong
d6 3 dot bién ¢.1376G>T, ¢.1388G>A va ¢.95A>G chiém
72,6%. Ty 1€ nay trong nghién ctru cia ching toi 1a 66,6%.
Ngoai ra, nghién ctru cua chiing t6i cling ghi nhan 2 dot
bién Viangchan (¢.871G>A) va Union (c.1360C>T) véi ty
1é béng nhau (11,1%). Viangchan dugc xem la dot bién chu
yéu gay bénh trén quan thé nguoi Kinh tai TP H5 Chi Minh
(43,3%) va ciing la nguyén nhan gay ra phan 16n trudng hop
thiéu G6PD tai cac nudc Dong Nam A nhu Lao (100%) va
Campuchia (97,9%) [4, 7, 8]. Trong khi d6, dot bién Union
dugc ghi nhan ¢ 12% quan thé nguoi Kinh va gip véi ty
1€ 9,5% nguoi Thai Lan [4, 5]. Nghién ctu cling xac dinh
duoc 3 dot bién Gaohe (c.95A>@), Orissa (c.131C>QG) va
Chinese-5 (¢.1024C>T), véi mdi dot bién ghi nhan 1 truong
hop. Py déu la cac dot bién c6 ngudn gbe tir Trung Qudc
[6]. Nguoi Nung dugc xem 1a ¢6 quan hé gan giii v6i nguoi
Tay va ngudi Trang séng doc bién gidi véi Trung Qubc, day
c6 thé 12 nguyén nhéan dan t6i sy twong dong vé dic diém
dich t& dot bién.

Céac dot bién duogc xé4c dinh trong nghién ctru nam trén
exon 2, 3, 9, 11 va 12 vé&i 88,8% cac dot bién xay ra trén
exon 9, 11 va 12. Ty 1& dot bién phat hién trén 3 exon nay
trén doi twong ngudi Viét Nam theo khao sat cta N.T. Hue
vacs (2009) [4], N.M. Hung va cs (2009) [9] lan luot 14 93,4
va 92,3%. bay dugc xem 1a mdt trong nhitng ving exon
trong diém trén gen G6PD chira nhiéu dot bién hay gip &
nguoi Viét Nam, vi vy da dugc nhom nghién ctru uu tién
khao sat trude tién trong qua trinh xac dinh dot bién.
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Hoat d0 enzyme ctia cac bénh nhan trong nghién clru
duogc trinh bay ¢ bang 2 cho théy, céc bénh nhan thiéu hut
enzyme ¢ muc d6 tir trung binh t6i ndng, voi hoat dd enzyme
dao dong trong khoang kha rong (0-97,4 U/10'2 hong cau).
Trong d6, Kaiping, dot bién giap nhiéu nhat trong nghién
cuu, cho théy su chénh léch vé hoat do enzyme gilta cac dbi
tugng nghién ctu la 1om nhét, diéu nay thé hién ton tai su
biéu hién khéac nhau giita kiéu gen va kiéu hinh. Té chirc Y
té Thé giéi (WHO) di chia cac bién thé ctia bénh 1y thiéu
hut G6PD thanh 5 16p, dua vao hoat do cliia enzyme trong
hong cau va biéu hién 1am sang cua ching [1, 2]. 83,3%
truong hop trong nghién ciru mang dot bién thugc phan
lop 11, 16,7% thudc phan 16p 1. Phan lop II dugc mo ta
thiéu hut enzyme G6PD ¢ mirc d§ nghiém trong voi hoat do
enzyme <10% so voi binh thuong. Cu thé, 2 dot bién phé
bién nhat trong nghién ctru 12 Kaiping va Canton c6 vi tri
tuong dbi gan nhau trén exon 12, déu duoc xép vao phan
16p nay. 2 dot bién xdy ra lam thay doi bo 3 ma hoa cho
acid amin Arginine ¢ vi tri 456 va 463 thanh by 3 ma hoa
cho Leucine va Histidine. Cac acid amin nay c6 vi tri gan
v6i nhiing vung (Lys 386 - Arg 387) 1a nhiing domain truc
tiép gdn NADPH, do d6 c6 thé lam thay d6i hoat tinh va kha
ning bao vé hong cau cua G6PD [6]. Bénh nhan c6 hoat do
enzyme thap nhét trong nghién ctru ciia chiing t6i mang dot
bién Union. Vi tri nucleotide ¢.1360 ¢ ngudi binh thudng
trén gen G6PD 1a C, trong khi d6 vi tri nay ¢ bénh nhan c6
trinh tyr 1a T. Sy thay ddi nay lam thay d6i b ba ma hoa acid
amin tai codon 454 tir Arginin thanh Cystein. Dot bién vé
chu triic ctia bién doi nay gy ra su thay di tinh ddc hiéu
ctia co chat enzyme, voi hoat d0 GO6PD chi khoang 10% so
v6i binh thuong [2].

Mit khac, co 3 dbi twong trong nghién ciru ngoai dot
bién gdy bénh da xac dinh dugc con ghi nhan cé thém sy
bién déi ¢ vi tri nucleotide c.1311C>T & exon 11. Cu thé
1a 2 truong hop mang dot bién Viangchan va 1 trudng hop
mang dot bién Orissa. Tuy nhién, do bo ba TAC — TAT
cung ma hoé cho acid amin Tyrosine nén bién ddi tai vi
tri 1311 nay duoc coi 1a khong anh huong dén sy ma hoa
acid amin trong céu tric G6PD. Nghién ctru cua Y. Chen
va cs (2018) [6] trén 904 trudong hop thiéu G6PD va 904
ngudi ddi chimg cho thiy tin suat xudt hién cua da hinh
¢.1311C>T trén gen G6PD ¢ nhém bénh nhan thiéu enzyme
cao hon ¢6 ¥ nghia théng ké so v&i nhom ddi chimg. Sy ton
tai cua ¢.1311C>T ciing cac dot bién khéc trén gen G6PD da
duogc quan sat trong cac quan thé trén toan thé gidi va ciing
da dugc ghi nhan trong cac nghién ctru trude tai Viét Nam.
Tuy nhién, mirc d6 anh hudng cua sy két hop nay déi voi
co ché sinh bénh thi can duge nghién citu & muc sau hon.
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5. Két luan

Qua phan tich gen G6PD ¢ 18 bénh nhan thudc dan toc
Nung bang phuong phap giai trinh ty gen xac dinh duoc
8 dang dot bién trén gen GO6PD. Dot bién chiém uu thé
nhit 1a G6PD Kaiping (c.1388G>A). Tiép theo 1a cac dot
bién Canton (c.1376G>T), Viangchan (c.871G>A), Union
(c.1360C>T), Gaohe (c.95A>G), Orissa (c.131C>G) va
Chinese-5 (c.1024C>T). Ghi nhéan 3 truong hop cé thém
bién d6i ¢ vi tri 1311C>T.
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Tom tit:

Colistin 13 khang sinh wu tién quan trong dwoc sir dung cho cac trwong hep nhiém khuin gram am dwong rudt
khang carbapenem. Cac chiing E. coli mang gen khang colistin (mcr-1) dwoc ghi nhin trén toan thé giéi & ca nguoi,
dong vt va méi trueong véi cac co ché khang rét da dang tir khang ndi tai, dot bién va van chuyén gen [1]. X4c dinh
cac dic diém dich t& hoc vé tinh trang lay lan giira cac chiing cé chira mcr-1 12 vin dé rit can thiét. Giai trinh ty
toan bg bg gen cia 87 chiing E. coli phan 13p tir bénh phflm phan ngudi khée manh va méi trudng tir cfng dﬁng cho
thay, gen mcr-1 ciia cac chiing E. coli phan lap tir cong dong trong nghién ciru nim trén ca nhiém sic thé (NST) va
plasmid, ty 1& gen mcr-1 nim trén plasmid cao hon nhiéu so véi nam trén NST (71,3% so véi 26,4%, p<0,001). 100%
chiing E. coli déu mang gen mcr-1 c6 subtype mcr-1.1. Cac plasmid cé kich thuwéce rat da dang (tir <50 kb dén >300
kb). C6 7 loai replicon don mang gen mcr-1 dwgce phat hién tir 29 chiing, bao gém IncI2 (n=7, 10,9%), IncP (n=7,
10,9%), IncX4 (n=5, 7,8%), IncFIA (n=3, 4,7%), IncHI1B (n=3, 4,7%), IncN (n=1, 1,6%) va IncX1 (n=1, 1,6%),
dugec tim th:”iy 6 nguoi, dong vat va nude. Cé 21 loai multi-replicon khac nhau véi sw két hop ciia cac loai plasmid
IncFIA, IncFIB, IncHI1B, IncHI2, IncN, IncY, IncX1 va IncI2 dwoc tim thiy trong 31 chiing E. coli & nguoi, ddng vat
va nwée. Co 56 sequence types (STs) khac nhau, trong do ST10 (n=10, 11%), ST48 (n=9, 9%) va ST206 (n=8, 8%) la
cac STs thuong gap.

Tir khoa: E. coli, mcr-1, plasmid, STs.
Chi 56 phin logi: 3.1

1. Dat van dé mer-1 nam trén plasmid khang colistin phan 1ap tir thit lon
Colistin 1a khéng sinh thuoc nhém polymycin E, c6 va ngudi tai Trung Qubc. Cho dén nay, cic chung vi lfhuén
nhiéu doc tinh trén than, it duoc sir dung trén ngudi va duge 8™ am khang colistin dugc ghi nhan trén toan t,hé gidi
sit dung nhidu trong chin nudi tir nhitng nim 70 ctia thé ky 9 ©@ nguoi, dong vat va moi truong voi cac co ché khang

trude dé didu tri va du phong cac bénh nhiém khuan do vi rat da dang tir khang ndi tai, dot bién va van chuyén gen

khuén gram 4m & dong vat. Sy xuat hién va ngay cang gia
tang cac chung vi khuan gram 4m, dudng rudt da khang,
bao gdm khang carbapenem dan dén viéc dua vao sir dung
colistin tro lai nhu 1a mét “khang sinh lya chon cudi cung”
dé diéu tri khi chiing ta dang can kiét nhimng giai phap thay
thé kha thi do chua c6 cac dong khang sinh méi [2, 3].
Chinh vi vy, viéc du phong va giam thiéu kha ning khang
colistin trén nguoi hién nay 1a mot van dé can thiét nham
bao toan tac dung cua colistin.

Colistin da dugc su dung moét thoi gian dai ¢ dong vat,
do véy ciing da ton tai nhiéu ching khang colistin xudt phat
tor dong vat. Y.Y. Liu va cs (2016) [4] da xac dinh dugc gen

*Tac gia lién hé: Email: nttm3@bachmai.edu.vn
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[1]. Viéc hiéu day du dich t& hoc vé tinh trang lay lan giita
cac chung co6 chira gen mcr-1 va tim kiém su hién dién cac
bang chimg vé khang khang sinh cua cac chung ndy trong
hé vi sinh vat duong rudt cua ca dong vat va con ngudi, moi
truong sinh hoat xung quanh, méi lién quan giita ching 1a
rat can thiét dé c6 bang chimg khoa hoc gitip dua ra cac giai
phap t6i wu nhim giam thiéu tinh trang khang thudc hién
nay. Nghién ctru ciia chiing t6i nham muc tiéu: 1) Xéac dinh
dic diém cua gen mer-1 cia cac chung E. coli phan l1ap dugc
tir phan nguoi, phan dong vat va moi truong; 2) Xac dinh
mot sb dic diém dich t& phén tr cua cac chung vi khuén E.
coli mang gen mcr-1 phan 1ap dugc trong nghién ctru.
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Abstract:

Colistin is a critically important antimicrobial for the treatment
of carbapenem-resistant gram-negative intestinal infections.
E. coli strains carrying the colistin-resistant mediated colistin
resistance (mcr-I) gene have been globally distributed, found in
humans, animals and the environment with diverse resistance
mechanisms, namely intrinsic, mutation, and horizontal gene
transfer [1]. Evaluation of the epidemiological characteristics
and transmission status of E. coli strains to carry the
mcr-1 gene is urgent. Sequencing results of 87 community E.
coli strains isolated from healthy human feces and environment
showed that the mcr-1 gene of these strains in the study was
found on both chromosomes and plasmids, the ratio of mcr-
1 plasmid-mediated is much higher than on the chromosome
(71.3% vs 26.4%, p<0.001). 100% of E. coli strains that carry the
mcr-1 gene were subtype mcr-1.1. The plasmids diversified in
size (from <50 kb to >300 kb). There were 7 types of single
replicon carrying mcr-1 gene detected from 29 strains,
including Incl2 (n=7, 10.9%), IncP (n=7, 10.9%), IncX4 (n=5,
7.8%), IncFIA (n=3, 4.7%), IncHI1B (n=3, 4.7%), IncN (n=1,
1.6%) and IncX1 (n=1, 1.6%), were found in healthy humans
feces, animals and household water. There were also 21
different multi-replicons with combinations of IncFIA, IncFIB,
IncHI1B, IncHI2, IncN, IncY, IncX1 and Incl2 plasmids,
found in 31 strains of E.coli in humans, animals and water.
Strains were classified into 56 different sequence types (STs).
ST10 (n=10, 11%), ST48 (n=9, 9%) and ST206 (n=8, 8§%) were
common STs.

Keywords: E. coli, mcr-1, plasmid, STs.
Classification number: 3.1
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2. Doi tuong va phuong phap nghién ciu
2.1. Poi twong, thoi gian va dia diém

béi tugng, thoi gian va dia diém nghién cuu dugc tom
tat theo so do dudi day:

80 ho thude 7 thon Théng 3/2015 dén 5/2015

Nude mua, nude
Phan dong vat %
n=122

Thic an

Phén nguoi giéng, nude tudi
n=265 n=159

n=179

L

- Nubi céy dugc céy trén moéi truong MacConkey + colistin 0,5 pg/ml
- Sang lgc bing PCR dé xéc dinh cac chiing c6 mang gen mcr-1
- Dinh danh vi khuan trén may MAILDI-TOF + test indol
dé xac dinh chung E. coli
- Xac dinh MIC colistin béng phuong phéap microdilution
=) Céc chung E. coli mang gen mcr-1 khang colistin (MIC colistin >4 va mot 6
chung dai dién c6 MIC=2)

Phan nguoi Phan dong vat Thire dn
n=45 =29 n=3
\ / Phan Iap tir méu, mu,
87 chiing . coli Jieh, e e el
- énh nhan nim
mang gen mer-/ - tai Bénh vign Bénh
7 ching E. coli S A T
nhiét di Trung wong
mang gen mcr-1
lam sang da
duoc giai trinh tr
87 chiing E. coli duge giai Thang 6/2019 dén 2/2020
trinh tu toan b b gen tai Vién V¢ sinh Dich & Trung wong

2.2. Thiét ké nghién ciru

J

Thang 6/2018 dén
6/2019 tai Vién

Vésinh Dich &8 [}
Trung uong

Nude mua, nude
giéng, nudce tudi n=10

Nghién ctru sir dung phuong phap nghién ciru mé ta cit
ngang, thu thadp mau nghién ctu c6 chu dich dua trén cong
thirc tinh ¢ mau:

, px(1-p)
n=72%0aun X —
d2

trong donla s6 chung can nghién ctru; p 1a ty 1& dy doan;
Z .12 hé s tin cdy, v6i do tin cay 12 95% (Z, . =1,96); d
1a d6 chinh xéc tuyét dbi.

1-a/2

2.3. Trang thiét bi va vit tw tiéu hao

Sinh phdm: MacConkey (Oxoid, Vwong qudc Anh),
thach thuong (Sigma), bot colistin (Sigma) su dung trong
nudi cay va dinh danh vi khudn. 2X Go-taq Master-Mix
(GoTaq® DNA Polymerase, Promega) str dung trong phan
ung PCR tim mcr-1. Nextera XT kit (Illumina, San Diego,
California, My) sir dung trong tinh sach DNA chuén bi thu
vién cho giai trinh ty. Miseq reagent kit V3 (Illumina) su
dung dé giai trinh ty gen.

Ching chudn: E. coli ATCC 25922, E. coli NCTC
13846™ sur dung lam quan ly chat luong (quality control -

QC) trong k¥ thuat danh gid nong do tc che t6i thiéu (MIC),
chung E. coli J53 st dung trong k¥ thuét tiép hop.

Thiét bi: may dinh danh Maldi-Tof (Bruker, Dtic), may
PCR, may giai trinh ty [llumina Miseq.



2.4. Cac ky thudt sw dung trong nghién ciru

Ky thugt PCR phat hién gen mcr-1: Tach
chiét DNA béng nhiét. Trinh tu cia mdi nhu sau:
mer-1 F (5’-CGGTCAGTCCGTTTGTTC-3’); mcr-1 R
(5’-CTTGGTCGGTCTGTAGGG-3") [4]. Chu trinh nhiét
cho phan tmg PCR: bién tinh: 94°C, gin mdi: 5°C, tong hop
chudi: 72°C, 30 chu ky. San pham gen mcr-1 ¢6 kich thudce
309 bp. Kiém soat chat lugng ciia phan mg PCR bang
ching duong va chiing am. Ching duong mcr-1 1la DNA
khuén mau tach chiét tir ching E. coli SHP45 mang gen mcr-1,
chiig am 1a nudc siéu sach. Hinh minh hoa két qua PCR duoc
thé hién & hinh 1.

Mo 11 12

13 14 15 16

17 18 19 20 Pos Neg

500 bp-
»309 bp

100 bp—

Hinh 1. Hinh minh hoa két qua PCR phat hién gen mcr-1.

Ky thudt dinh danh vi khudn: Cac ching vi khudn can
dinh danh dugc cdy vao cac dia thach thuong, i & 37°C trong
18 dén 24 gio. Khuén lac thuin moc trén dia thach Nutrient
agar dugc lya chon va tién hanh dinh danh trén may Maldi
Tof va lam test indol dé x4c dinh E. coli.

Ky thudt giai trinh ty toan bo bo gen (WGS): Cac chung
vi khuan dugc nudi cay trong moi truong Luria bertani
broth & 37°C, tir 18 dén 24 gio. Tach DNA tong s6 bang
hé thong tach chiét ty dong QIAcube (Qlagen) Dinh lugng
DNAbing kit Barteria DNA Prep va may do nong d6 Qubit
(ThermoFisher Scientific). Thiét 1ap thu vién DNA st dung
kit NexteraXT (Illumina) theo huéng dan ciia nha san xuét.
Gidi trinh tu cac gen béng may MiSeq (Illumina) dung kit
MiSeq Reagent V3 Kit, 2x150 bp). Dt liéu thu dugc duge
phan tich trén cac phan mém va cong cu tin sinh: lap rip
De novo trén SPAdes v3.14.1. Mgt s0 cong cu phan tich tin
sinh dugc str dung: NCBI Procaryotic Genome Annotation
Pipeline (PGAP), Comprehensive Antibiotic Resistance
Database (CARD).

Ky thudt tiép hop ddnh gid s lan truyén gen mer-1 qua
plasmid: Chung nhan E. coli J53 khong chira gen mcr-1
¢6 thé moc trén méi truong co chira sodium azide. Chung
cho 1a cac chung E. coli c6 plasmid mang gen mcr-1 khang
colistin. Cac ching cho va nhan duogc tao diéu kién tiép hop
v6i nhau. Cac chung E. coli J53 sau khi tiép hop véi chung
nhan s& truyén plasmid co chira gen mcr-1 tir ching nhan
tao nén ching méi E. coli J53 ¢6 mang gen mcr-1 nam trén
plasmid (moc duogc trén méi trudong MacConkey c6 mubi
azua (NaN,) +2 pg/ml colistin). Xac dinh gen mcr-1 cua cac
chung J53 sau tiép hop bang k¥ thuat PCR.
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3. Két qua

3.1. Pic diém ciia gen mcr-1 ciia cdc chiing E. coli
phan ldp dwoc tir phdn nguwoi khée manh, phéin dong vit,
thirc an va nudc

Két qua giai trinh ty toan b bd gen ciia 87 chung mang
gen mcr-1 cho thay sb luong gen mer-1 ndm trén plasmid va
NST duoc phén bd.

Bang 1. Sw phan bé ctia gen mcr-1 ndm trén NST va plasmid cta
cac chung E. coli.

Ching mang gen  Chiing mang gen Chiing mang gen P
. mer-1 - v - Tong
Loai mau subtvpe mer-I nam trén mcr-I nam trén mer-I nam trén A
ubtyp NST plasmid NST va plasmid

Phannguoi  mer-L.I 10 35 0 45
Phandong vat mer-1.1 5 23 1 29
Thie an mer-l.1 3 0 0 3
Moitruong — mer-I1.1 5 4 1 10
Tong s mer-1.1 23 62 2 87

Gen mcr-1 khang colistin ¢ cac chung E. coli dugc tim
thdy & ca trén NST va plasmid. SO lugng gen mer-1 nim
trén plasmid chiém 71,3% (n=62) va trén NST 1a 26,4%
(n=23) (bang 1). Pic biét, c6 2 ching c6 gen mcr-1 nam ca
trén NST va plasmid, trong d6 1 chung phéan Iap tir nudc va
1 chung tir dong vat chiém ty 18 2,3%. 100% gen mcr-1 ¢o
subtype 1a mer-1.1

3.2. Cdc logi plasmid mang gen mcr-1

Giai trinh ty toan bg bo gen cua 87 ching E. coli mang
gen mcr-1 bang phuong phép short read di xac dinh dugc
64 chung E. coli mang gen mer-1 nam trén plasmid. Nghién
ctru da xac dinh dugc 13 loai plasmid mang gen mcr-1,
trong d6 ¢ nudce la 6 loai, phan dong vat 12 loai va phan
nguoi lanh 13 loai (hinh 2).

Chu thich:
IncX2 I: mau nude
: mau phan dong vat
IncP : mau phan ngudi
IncX1 IncX4
IncFIA IncFIC

IncY

IncHI2A
Inc HI2
IncHI1B
Incl2
IneN
IncFIB

Hinh 2. Biéu dd Venn cac loai replicon cla plasmid mang gen
mcr-1 cua cac chung E. coli. Cac replicon nam & cac dwong tron khac
nhau la cac replicon cla cac plasmid nam trén cac loai mau khac nhau.
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Két qua hinh 2 cho thy, ¢6 6 loai replicon ctia plasmid
mang gen mcr-1 clia cac ching E. coli phan lap tir cac mau
nude, 6 loai nay ciing dugc tim thdy & cac chung E. coli
phan Iap tu phan dong vat va phan nguoi. Cac chung E. coli
phan 1ap tir phan ngudi lanh va phan dong vat déu co chung
12 loai plasmid mang gen mcr-1. C6 1 loai plasmid mang
gen mcr-1 (IncX2) chi cé & chung phan 1ap tir phan nguoi.

Su két hop cua cac loai replicon don trén tao ra 21 loai
multireplicon plasmid khac nhau. Céc replicon don thuong
gip trong cong dong 1a Incl2 (n=7, 10,9%), IncP (n=7,
10,9%), IncX4 (n=5, 7,8%) (bang 2).

Bang 2. Cac loai plasmid cua 64 chung E. coli mang gen mcr-1
trong nghién ctru.

STT  Replicon_formula (in silico) (Ss';lf.'r':':fa 0 g‘(;l)' LU

| IncFIA 3 150-300 Phén nguoi + dong vat
2 IncFIA : IncFIC : rep2327 1 50-100 Phan dgng vat
3 IncFIB : IncHIIB 2 100-150 Phén dgng vt + nudc
4 IncFIB : IncHIIB : IncHIIB 2 150-200 Phan nguoi + dong vat
5 EEEIB : IncHIIB : IncHIIB : | 100-150 Phén déng vit
6 E:;Ilg EEEHB HncHI2A: I >300  Phinngudi
1 IncFIB : IncHIIB : IncN 2 50-150 Phan nguoi + dong vat
8 IncFIB : IncI2 1 <50 Phan nguoi
9 IncFIC : rep2244 : IncHI2A : IncHI2 1 >300 Phan nguoi

10 IncHIIB 3 50-100 Phan nguoi + nudc

11 IncHIIB: IncHIIB 1 100-150 Phan nguoi

12 IncHIIB : IncHIIB : rep2327 1 50-100 Phan nguoi

13 IncHIIB: IncHI2A : IncHI2 1 200-300 Phan dong vt

14 EsﬁllB : IncHI2A : IncHI2 : s 300 Phin ngudi-+ ing it
15 IncHIIB: IncXl 2 100-150 Phan nguoi + dong vat
16 IncHIIB: IncX2 1 100-150 Phan nguoi

17 IncHIIB : rep2327 1 100-150 Phén dgng vat

18 IncHI2A:IncHI2 3 200-300 Phan nguoi + dong vat
19 IncHI2A: IncHI2 : IncI2 2 >300 Phén nguoi
20 IncHI2A: IncHI2 : IncN 1 200-300 Nude
21 IncHI2A: IncHI2 : IncY 2 200-300 Phén nguoi + dong vat
22 TIncHI2A: IncI2 : IncN : IncHI2 1 200-300 Phén nguoi
B Il 7 50-100 E}f;‘étg"ma@“g vt
24 IneN 1 50-100 Phan dong vt
25 IncP 7 50-100 Phan nguoi + dong vat
26 IneX1 1 <50 Phan nguoi
27 IncX4 5 <50 Phan nguoi + dong vat
28 undetected 6 <50 Phan nguoi + dong vat
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Khi phén tich mdi quan hé kiéu gen ctia cac ching E.
coli mang gen mcr-1 phan lap tor phan ngudi lanh, phan
dong vat, thirc an va moi truong tir két qua cua giai trinh tu
gen ctia 87 chung trong nghién ciru, dé ¢ thé lam 1 thém
mdi lién hé giira cac chung E. coli mang gen mcr-1 trong
cong dong va 1am sang, chung toi c6 két hop véi cac dir
lidu tir két qua giai trinh tu gen cua 7 chung E. coli mang
gen mer-1 trén 1am sang dugc phén lap tir cac bénh pham.
Cay phan loai thé hién méi quan hé kiéu gen giita cac chung
dugc thé hién & hinh 3:
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Hinh 3. Cay phan loai ctia cac chuing E. coli mang gen mcr-1.

Két qua hinh 3 cho thdy, cac ching E. coli mang gen
mcr-1 phan 1ap tor phan nguoi lanh, phan dong vat va moéi
truong nudc ¢ sy phan b rat da dang vé kiéu gen. Co
56 STs khac nhau. STs thuong gip bao gom ST10 (n=10,
11%), ST48 (n=9, 9%) va ST206 (n=8, 8%).



Bang 3. Cac chiing E. coli mang gen mcr-1 c6 kiéu trinh tw chung
dwoc phan loai tir cac loai mau trong cuing hd gia dinh.

Kiéu trinh - . x mer-I NST/mer-1  Loai plasmid
tur (STs) Maho - STT Logi miu plasmid mang gen mer-1

kY) Phan nguoilanh ~ NST
155 H137

33 Phén dong vét Plasmid IncHIIB, Inc X1
10 H154 47 Phén dong vét Plasmid Incl2

43 Phén dong vét Plasmid Incl2

) Phinngwilih  Plasmid IncH1B, ncHIZA
48 HI75 IneN

53 Phan dong vt Plasmid IncX4

75 Phan dgng vat Plasmid IncI2
206 H275

76 Nudc Plasmid IncI2

83 Phan nguoilanh  Plasmid IncHIIB, IncHI2A
191 H314 84 Phan nguoilanh  Plasmid IncHI2, IncN

87 Nude Plasmid IncHI2A, IncHI2, IncN

Két qua bang 3 cho thay, c6 5/80 ho c6 tim thiy cac
chiing c6 cung ST dugc phan lap tir cac loai mau khac nhau
nhu tir mau cia ngudi - dong vat, mau dong vat - nude, mau
ngudi - ngudi va mau tir nguoi - nude trong cing mot ho
gia dinh

3.3. Két qud tiép hop danh gia sw lan truyén gen mcr-1
qua plasmid

Nghién ctru lya chon 24 chung E. coli mang gen mcr-1
da dugc xac dinh nam trén plasmid thong qua giai trinh
tu short read dé 1am thuc nghiém tiép hop danh gia sy lan
truyén mer-1 qua plasmid. Két qua thu dugc 24 ching E. coli
mang gen mcr-1 dugce tiép hop véi cac chiung nhéan 1a E. coli
J53.C670,83% (n=17) ching E. coli truyén thanh cong gen
mer-1 sang chung nhan E. coli J53 (bang 4). Céc plasmid
mang gen mcr-1 ndy bao gdbm 13 loai replicon plasmid trong
hinh 2 dugc phan l1ap tir phan nguoi, phan dong vat va nude.
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Két qua bang 4 cho thdy, cac ching E. coli mang gen
mcr-1 nam trén single-replicon va multi-replicon déu c6
kha nang truyén ngang gen mcr-1 sang ching khac qua hinh
thirc tiép hop. Cac ching E. coli mang gen mcr-1 phan 1ap
tir nguoi, dong vat va nudc déu ¢ kha ning lan truyén qua
hinh thirc tiép hop.

4. Ban luan

4.1. Dac diém ciia gen mcr-1 ciia cdac chiing E. coli
phan lap dwoc tir phan nguwoi khoe manh, phin dong vit,
thirc an va nuwoc

Khi giai trinh tu toan bd bd gen ctia 87 chung E. coli
mang gen mcr-1, nghién ctru cta chung t6i xac dinh duogc
gen mcr-1 nam trén ca NST va plasmid, tuy nhién ty 1& gen
mer-1 nam trén plasmid cao hon nhidu so v6i ndm trén NST
(71,3% so voi 26,4%, p<0,001). Toan bo 87 chung E. coli
déu mang gen mcr-1 ¢6 phan nhom 1a mer-1.1. Nghién ctru
cua chung toi cling xac dinh dugc 2 chung E. coli c6 gen
mer-1 nam trén ca NST va plasmid, bao gom 1 ching phan
1ap tir phan dong vat va 1 chung phan lap tir nude.

Gen mcr-1 khang colistin nam trén plasmid & cac ching
vi khudn gram 4m dudng rudt phan lap tir dong vat va ngudi
dugc phat hién tir NST ctia cic truc khuan gram am duong
rudt, phd bién nhét 1 E. coli phan lap tir dong vat sdng trong
cac trang trai va nguoi lanh [5, 6]. Tai Viét Nam, mot )
nghién ctru da phat hién gen mcr-1 nam trén NST ciia E. coli
phan 1ap tir ngudi bénh va ngudi lanh [7, 8]. Nghién clru cla
T. Yamaguchi va cs (2020) [7] trén cong dong tai tinh Théi
Binh cho thay, ty 1& gen mcr-1 khang colistin nam trén NST
cua cac chung E. coli phan 1ap tir phan nguoi khoe manh
cling kha cao (36,8%).

Bang 4. Cac chiing E. coli mang gen mcr-1 dwoc thuwe hién ky thuat tiép hop.

Két qua mer-1

Két qua mer-1

Mi méu Loai miu Loai plasmid mang mcr-1 ciia E. coli J53 Mi méu Loai miu Loai plasmid mang mcr-1 cia E. coli J53)
4 Phan nguoi IncHIIB, IncX1 + 44 Phan dong vat - +
7 Nuéde IncHI2A, IncHI2 + 47 Phan dong vat IncI2 +
11 Nude - + 50 Phan dong vat IncFIB, IncHI1B +
13 Phan nguoi - + 53 Phan dong vat IncX4 (=)
16 Phan nguoi IncX4 + 54 Phan dong vat IncFIA, IncFIC, rep cluster 2327 +
19 Phan dong vat IncP + 59 Phan dong vat IncFIA +
21 Nude (=) 74 Phan nguoi rep_cluster 312 +
23 Phan dong vat IncFIB, IncHI 1B IncHI1B, IncN () 76 Nude Incl2 ()
27 Phan nguoi IncHIIB, Inc HIIB, rep_clu ster 2327 + 78 Phan dong vat IncP +
34 Phan nguoi IncP () 79 Phan nguoi IncFIB, IncHI1B, IncHI2A, IncHI2, IncN +
37 Phan nguoi - (-) 86 Phan dong vat IncHIIB, IncHI2A, IncHI2 +
40 Phan nguoi IncFIA () 89 Nude IncFIB, IncHI1B 1F
9

%H%-IE 65(9) 9.2023



s Khoa hoc Y - Duoc | Y hoc co sé

Céc gen khang khang sinh ndm trén NST sé lan truyén
doc gen khang trong cting loai, toc d9 lay truyén cham hon
cac gen khang khang sinh nim trén plasmid. Gen khang
khang sinh nim trén plasmid sé& lan truyén gen khang sang
céc loai khac va toc do lan truyén nhanh. Gen mcr-1 duoc
tim thiy ca & NST va plasmid, thim chi trong nghién ciru
ctia chiing t6i con tim thy 2,3% chung E. coli c6 gen nay
nam dong thoi ca trén NST va plasmid. Diéu ndy cho thiy,
gen mcr-1 ¢6 duong lan truyén rat linh hoat va da dang co
thé lan truyén ca cho cing loai va khac loai, vi vy c6 thé
1am cho tdc d lan truyén ciing ting lén.

Dé danh gia tinh linh hoat va da dang khi lan truyén gen
khang khang sinh cua cac chung E. coli mang gen mcr-1
khang colistin trong cong ddng, ching toi tiép tuc nghién
ctru vé dic diém cua céc loai plasmid mang gen mcr-1, mbi
lién hé kiéu gen dya vao phan tich MLST va danh gia sy lan
truyén qua plasmid thong qua thyc nghiém tiép hop.

4.2. Cac logi plasmid mang gen mcr-1

Khi giai trinh tu toan bd bd gen ctia 64 chung E. coli
mang gen mcr-1 ndm trén plasmid trong nghién ctru, chiing
to1 da xac dinh dugc 13 loai replicon typing cia plasmid
mang gen mcr-1, trong d6 cac ching phan 1ap tir phan nguoi
mang nhiéu loai nht (13 loai), sau d6 dén phan dong vat
(12 loai) va nudc (6 loai) (hinh 2). Diéu nay cho thiy tinh
da dang cuia cac plasmid mang gen mcr-1 cua cac chung E.
coli trong cong dong, thé hién nhiéu nhét trong cong dong
nguoi khoe manh.

Céc plasmid c6 kich thudc rat da dang, nho nhat 1a <50
kb, 16n nhat >300 Kb. C6 7 loai replicon don mang gen
mer-1 dugc phat hién tir 29 chiing trong cac mau nghién ctru,
bao gdm 14 IncI2 (n=7, 10,9%), IncP (n=7, 10,9%), IncX4
(n=5, 7,8%), IncFIA (n=3, 4,7%), IncHI1B (n=3, 4,7%),
IncN (n=1, 1,6%) va IncX1 (n=1, 1,6%) tim thiy ¢ ngudi,
dong vat va nudc. Cac loai multi-replicons plasmid mang
gen mer-1 trong nghién ctru phat hién dugc bao gom su két
hop cua cac loai plasmid IncHI2, IncN, IncX1 va IncR. Cé
21 loai multi-replicon khac nhau véi sy két hop cua cac
loai plasmid IncFIA, IncFIB, IncHI1B, IncHI2, IncN, IncY,
IncX1 va Incl2 duge tim thay trong 31 chung E. coli &
ngudi, dong vat va nude (bang 2). Mot 1an nita cho thay tinh
da dang cua céc loai plasmid cta cac ching E. coli mang
gen mer-1 trong cong dong, khong chi ¢ dong vat - dbi
tugng st dung colistin trong mot thoi gian dai ma con ton
tai ca trong moi truong xung quanh (nudc) va nguoi khoe
manh méac du viéc st dung colistin & nguoi hién nay con
han ché. Chiing t6i dwa ra gia thiét rang, nho tinh da dang
nay ma lam cho gen mcr-1 ¢6 dic tinh c6 thé dé dang lan
truyén qua cac plasmid tir dong vét qua méi trudng, thirc in
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lay sang ngudi, dong thoi lay tir nguoi sang nguoi, diéu nay
the hién ¢ tinh da dang vé cac loai plasmid mang gen mcr-1
trong cong dong tu nguoi, dong vat dén mai truong.

Mot sb nghién ctru trong cong dong tai Trung Qudc,
Han Quéc cling da ghi nhan nhiéu loai plasmid khac nhau
trong cong dong nhu Incl2, IncX4, IncN, IncF..., trong do
replicon Incl2 1a loai thuong géap [9, 10]. Tai Viét Nam,
moét s6 dic diém vi sinh cua E. coli sinh beta lactamase phé
mo rong ¢ nguoi khde manh tai cong déng huyén Vi Thu,
tinh Thai Binh, nam 2016 da ghi nhan nhiéu loai plasmid
khac nhau trong cong dong nhung loai chu yéu thuong gip
1a IncF [11]. Su khac biét nay c6 thé do nghién ciru & cac
cong dong khac nhau nén c6 thé cé su khac nhau vé céc loai
plasmid mang gen mcr-1. Dé chimg minh gia thuyét trén,
chung t6i tiép tuc tim bang chimg théng qua phén tich cay
phan loai va thur nghi¢m tiép hop.

4.3. Méi lién h¢ kiéu gen ciia cdc chiing E. coli mang
gen mcr-1 phdn ldp tir phan ngwoi lanh, phin dong vdt,
thirc an va moi truong

Qua phén tich cdy phén loai cho thiy, cic chung E. coli
mang gen mcr-1 phan 1ap tir phan nguoi lanh, phan dong
vat, moi truong nudc va 7 chung phan lap tir 1am sang cho
thiy c6 su phan bd rat da dang vé kiéu gen. Trong 94 ching
(7 chiing phén lap tir bénh pham 1am sang), c6 56 STs khac
nhau. STs thudng gip bao gdm ST10 (n=10, 11%), ST48
(n=9, 9%) va ST206 (n=8, 8%). Cac chung lam sang ciing
¢6 cac ST rat thay d6i. Khong c6 ST ctia chung 1am sang nao
dugc tim thay trong cong dong (hinh 3).

Phan tich cac STs theo hg gia dinh, nghién clru cua
chiing t6i tim thiy c6 4 nhém ma cac ching E. coli mang
gen mcr-1 phan 13p tir cic nguon khac nhau (phan nguoi va/
hodc phan dong vat va’hodc nudc) trong cung mot hd gia
dinh c6 cic STs gidng nhau ndm trén cing mot nhanh cua
cay phéan loai, gém: cap 32-33 cua ho HI37-ST 155, cap
47-48 cua ho H154, cap 75-76 ctia ho H275-ST206 va cap
83-84-87 ctia hd H314-ST191. Ngoai ra con cap 52-53 cua
ho H175 déu c¢6 cing ST10 tuy khong trén cing mot nhanh
nhung c6 mdi lién quan gan. Pay 1a bang chimg ching t6 co
su lay lan cua céc chung E. coli mang gen mcr-1 trong cung
1 ho gia dinh gitta dong vat nudi trong nha va nguoi qua
moi truong (nudc). Nghién ctiru cia chiing toi chua tim dugce
bang chimg lan truyén qua thirc an c6 thé do sb lwong chung
phan 13p con it nén han ché sy phat hién nay.

Su da dang vé STs cila cac chung nay c6 thé giai thich do
su lan truyén qua plasmid. Kha ning lan truyén qua plasmid
gilia cac ching E. coli mang gen mcr-1 phan lap duoc da
dugc chiing t6i chirg minh qua thir nghiém tiép hop danh gia
su lan truyén gen qua plasmid théng qua chung E. coli J53.
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Chung t61 lua chon 24 chung E. coli da dugc xac dinh mang
gen mcr-1 nam trén plasmid bao gdm ci single replicon
va multireplicon. Két qua thir nghiém tiép hop thanh cong
truyén gen mcr-1 sang chung E. coli 153 (17/24 ching,
70,8%).

Trén thé gidi, c6 nhidu nghién cru di moé ta sy da dang
vé cac STs ciing nhu bang chimg vé sy lan truyén ciia gen
mer-1 qua plasmid ctia cic ching E. coli trong cong dong
tuong tu nhu nghién ctu cua ching t6i [6, 12]. Tuy nhién,
tai Viét Nam con rat it nghién ctru trong cong ddng vé van
dé nay.

5. Két luan

Qua giai trinh ty toan bd bd gen cua 87 chung E. coli
mang gen mcr-1 trong nghién ctru ¢6 phdi hop voi dir ligu
gidi trinh ty cua 7 ching E. coli mang gen mcr-1 trén lam
sang cho thdy, cac chung E. coli mang gen mcr-1 phan 1ap
trong nghién ciru nam trén ca NST va plasmid, ty 1& gen
mer-1 nam trén plasmid cao hon nam trén NST (71,3% so
voi 26,4%, p<0,001). Toan bd 87 chung E. coli déu mang
gen mcr-1 c6 subtype mcr-1.1. Cac plasmid c6 kich thude
rat da dang, nho nhét 1a <50 kb, 16n nhit >300 Kb. C6 7
loai replicon don mang gen mcr-1 dugc phat hién tr 29
chiing phan lap tir phan ngudi, dong vat va nudc bao gom:
IncI2 (n=7, 10,9%), IncP (n=7, 10,9%), IncX4 (n=5, 7,8%),
IncFIA (n=3, 4,7%), IncHI1B (n=3, 4,7%), IncN (n=1,
1,6%) va IncX1 (n=1, 1,6%). C6 21 loai multireplicon khac
nhau véi sy két hop cua cac loai plasmid IncFIA, IncFIB,
IncHI1B, IncHI2, IncN, IncY, IncX1 va IncI2, dugc tim théy
trong 31 chung E. coli phan 1ap tir phan nguoi, dong vat va
nudc. Co 56 STs khac nhau, trong do ST10 (n=10, 11%),
ST48 (n=9, 9%) va ST206 (n=8, 8%) la cac STs thuong gap.

LO1 CAM ON

Nghién ctru nay su dung kinh phi ctia Quy NAFOSTED
(ma s6 108.02-2017.320). Cac tac gia xin chan thanh cam
on.
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Pac diem lam sang va hinh anh noi soi phé quan u mau
ha thanh mon & tré em tai Bénh vién Nhi Trung wong

Nguyén Thi Thu Nga'*, L& Thi Hong Hanh', Pham Thu Nga?, Phiing Piing Viét', Lé¢ Thanh Chuong',
DPing Thi Kim Thanh!, Pham Thi Thanh TAm', Nguyén Thi Minh Phwong'
!Bénh vién Nhi Trung wong, 118/879 La Thanh, phwong Lang Thieong, qudn Pong Pa, Ha Ngi, Viét Nam
Truwong Pai hoc Y Ha Noi, 1 Tén Thdt Ting, phwong Trung Tu, qudn Pong Pa, Ha Noi, Viét Nam

Ngay nhédn bai 22/5/2023; ngay chuyén phan bién 25/5/2023; ngay nhén phan bién 31/5/2023; ngay chip nhan dang 5/6/2023
Tom tit:

Muc tiéu: M ti dic diém 1am sang va hinh dnh néi soi phé quén cia bénh nhan u mau ha thanh mén (UMHTM).
DPoi tuwgng nghién ctru: 25 bénh nhin dugc chin doan va diéu tri UMHTM tai Bénh vién Nhi Trung wong tir 1/6/2018
dén 30/5/2023. Phwong phap nghién ctru: Mé ta cit ngang hdi ciru va tién ctru. Két qua: Tudi trung vi 2,7 thing, dao
dong tir 20 ngay tudi dén 20 thang, ty 1¢ nit/nam 1a 2,1/1. Tudi khéi phat tiéng thé rit 30,7+20,6 ngay. Thoi gian kéo
dai triéu chung thé rit trung binh 51,3+47,5 ngay. Dic diém 1am sang: Thé rit (80%), co kéo hom trén e (76%),
suy hd hip (72%), ho (36%), u mau ngoai da (8%), in sic (8%). Két qua ndi soi phé quan (NSPQ): 92% khéi u cé
mau dé, thanh nhin. Vi tri khéi u: 36% bao quanh chu vi, 32% khdi u xuét phat tir thanh bén phai, 28% tir thanh
bén trai, 4% tir thanh sau ha thanh moén, 8% u lan xuéng duéi khi quan 1 cm. Vé kich thwée khdi u, chii yéu hep do
I (60%) va d¢ 11 (32%). Két ludn: UMHTM la mot trong nhirng bénh ly hiém gap, gdy tho rit khéi phat som ¢ tré
duéi 6 thang, dac diém thé rit kéo dai, tai dién, c6 thé gay kho thé thanh quén. Chén doan chi yeu dua vao ngi soi
phé quan, quan sat mau sic, dic diém hinh thai, kich thwée khdi u.

Tir khéa: di tit thanh mon, thé rit, u mau ha thanh mon.

Chi s6 phén loai: 3.2

1. Dat van de 2. Déi tuong va phuong phap nghién ciiu

UMHTM la mét bénh 1y tang sinh té bao ndi mach mau,
tao thanh khdi lanh tinh ngay dudi day thanh, gay tic nghén
duong tho tu vira dén nang. Bénh xuét hién & giai doan so
sinh, tién trién kéo dai trong 12-18 thang qua 3 giai doan:
tang sinh, on dinh va thoai trién [1].

2.1. Déi twong

Bénh nhan dugc chan doan xac dinh UMHTM tai Bénh
vién Nhi Trung wong tir 1/6/2018 dén 30/5/2023.

Tiéu chudn chin dodn UMHTM: Tré c6 triéu chimg thé
rit kéo dai, khéi phat som dudi 6 thang tudi, duge tién hanh
noi soi phé quan dng mém. Quan sat thdy hinh anh khdi mau
héng, d6 hodc tim, thanh nhan, ciang bong, mém, phat trién
duéi day thanh, dugc xac dinh boi cac bac sy ndi soi phé
quan c6 kinh nghiém tai Khoa Kham tham do chtic nang ho
hép, Bénh vién Nhi Trung wong.

U mau néi chung co thé gip 4-5% & tré so sinh [2].
UMHTM it gap hon, chiém 1,5% cac bat thudng bam sinh
duong tho [3]. Ty 1¢ mac bénh nit/nam la 2/1, thuong hay
gip O tré sinh non, nhe cin [4]. Triéu ching hay gip nhat
1a tho rit thi hit vao hodc hai thi, véi 85% céc trudng hop
bleu hién tho rit dudi 6 thang tudi c6 thé gay suy ho hap tlen
trién nhanh trong giai doan u ting sinh. Ty 18 tir vong do tic

nghén dudng tho c6 thé 1én tdi 50% néu khong duge dicu
tri kip thoi [4]. Vi vy, can chian doan sém UMHTM dé co
phac d6 diéu tri thich hop, cling nhu tién luong trude, sau
diéu tri.

Trén thé gidi c6 nhidu bao cio vé UMHTM, tuy nhién
cha yéu 13 cac bao cao vé ca bénh don 1¢ hodc chum ca
bénh, do déy la bénh hiém gap. Tai Viét Nam, nghién ctru
vé UMHTM cling chua c6 nhiéu. Véi mong muon giup cac
bac sy lam sang chan doan sém va tranh bo sét bénh ly
UMHTM, chung t6i tién nghién ciru véi myc tiéu tim hiéu
cac dic diém 1am sang va hinh thai cia UMHTM qua ndi
soi phé quan.

*Tac gia lién hé: Email: thungabs@gmail.com
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Tiéu chudn chan dodn mirc dp hep dwong tho cia
UMHTM theo thang phdn logi cua Myer-Cotton [5]: 1) D
I: mtrc d6 hep 0-50%; ii) B II: mie do hep 51-70%; iii) Do
II: muc d6 hep 71-99%; iv) Bo IV: khong xac dinh dugc
10 hep.

2.2. Phwong phdp nghién ciru
Nghién ctru mé ta cit ngang hdi ctru va tién ctru.
2.3. Phan tich sé liéu

Céc s6 liéu dugce xir Iy va phéan tich bang phan mém
SPSS 20.0.
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Clinical features and endoscopic images of
hemoptysis and subglottic mass in children
at Vietnam National Children’s Hospital
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Abstract:

Objectives: To describe clinical characteristics
and endoscopic image of patients with subglottic
hemangioma. Subjects: 25 patients were diagnosed
subglottic hemangioma at Vietnam National Children’s
Hospital from 1% June, 2018 to 30" May, 2023. Methods:
Retrospective and prospective cross-sectional studies.
Results: median age was 2.7 months, ranged from 20
days to 20 months, female/male ratio: 2.1/1, mean age
of stridor breathing onset was 30.7+20.6 days. The
mean of prolonged and recurred stridor breathing was
51.3£47.5 days. Clinical features: stridor breathing
(80%), suprasternal depression (76%), respiratory
failure (72%), cough (36%), skin hemangioma (8%),
choking (8%). Bronchoscopy results: The most common
characteristic of the subglottic hemangioma was red
with smooth wall (92%). The location of subglottic
hemangioma included the following: circumferential
lesion (36%), the right wall (32%), the left wall (28%),
posterior wall (4%), and 8% of those spread to 1 cm
below the trachea. The range of subglottic narrowing
tumour was grade III (60%) and grade II (32%).
Conclusions: Subglottic hemangioma is one of the rare
diseases, causing early onset stridor breathing in children
under 6 months. The most outstanding presentation is
prolonged, recurrent stridor, which can cause laryngeal
dyspnea. Diagnosis is mainly based on bronchoscopy to
evaluate the colour, morphology, and tumour size.

Keywords: glottis malformation, subglottic hemangioma,
wheezing.

Classification number: 3.2
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3. Kétqua
3.1. Diic diém chung ciia nhém nghién civu
Trong thoi gian tir 1/6/2018 dén 30/5/2023 c6 25 tré du

tiéu chuén chan doan UMHTM duoc dua vio nghién ctru,
trung binh mdi nam ¢o 5 tré chan doan UMHTM.

Bang 1. Dic diém tudi cia nhém déi twong nghién ctru (n=25).

Dic diém Trung binh (SD)
Tudi trung binh (théng) 4,0 (4,3)

Trung vi (thang) 2,7 (2,0-3,4)
Min-max (thang) 0,8-20

Nhém tubi n (%)

<2 théng 6 (24,0)

Tir 2 dén 6 thang 17 (68,0)

Trén 6 thang 2 (3,0)

Két qua bang 1 cho thay, tudi trung binh ciia nhom bénh
nhan thoi diém phat hién UMHTM trung binh 4 thang, trung
vi 2,7 thang, nho nhit 20 ngay tudi, 16n nhat 20 thang, trong
d6 chii yéu 1a nhom dudi 6 thang chiém 92%. Ty 1¢ nit/nam
la 2,1/1 (hinh 1).

68.00

ENam - N@r

Hinh 1. Phan bé giéi tinh cia nhém nghién ctru (n=25).

Bang 2. Dic diém tudi khéi phat va thoi gian kéo dai thé rit.

Pic diém n (%)
Tubi khoi phat tho rit

Tudi trung binh (ngay) 30,7+20,6
Min-max (ngay) 3-75

Phan nhom tudi khéi phat tho rit

Trong 1 thang ddu 17 (68,0)

Tir I dén 3 thing 8 (32,0)

Thoi gian kéo dai tho rit (lién tuc hodc gian doan)

Thoi gian trung binh (ngay) 51,3+47,5

Min-max (ngay) 10-240

Két qua bang 2 cho thay, tudi khoi phat tho rit sém, trung
binh 30,7+20,6 ngay tudi, som nhat 3 ngay tudi, mudn nhat
75 ngay tudi, trong d6 nhom khai phat som <1 thang chiém
68,0%. Thoi gian kéo dai triéu chimg tho rit tir thoi diém
khoi phat dén luc duoc chan doan trung binh 51,3+47,5
ngdy, ngan nhit 10 ngay, dai nhat 240 ngay.
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An sic 18.00
U mau ngoai da 18.00
Ho 136.00
Suy hd hap 172.00

176.00
1/80.00

Co kéo hom trén e
Tho rit
.00 20.00 40.00 60.00 80.00

Ty 16 %

Hinh 2. Phan bé triéu chirng Iam sang tai thoi diém chan doan.

‘Tri€u chimg tho rit (stridor), co kéo hdm trén tre hay gap
nhat. Gan 3/4 s6 bénh nhén nhap vién c6 tinh trang suy hd
hap (hinh 2).

3.2. Két qud néi soi phé qudn

Két qua bang 3 cho thay, khéi u mau quan sat qua ndi
soi phe quan c¢6 mau do, hong, thanh nhin. Vi tri khéi u
xuat phat ngay dudi thanh .moén thanh bén trai, bén phai,
bao quanh chu vi v6i ty 1& gan turong dwong nhau (28, 32 va
36%); 2/25 bénh nhén u phat trién xudng khi quan. Mtc do
hep chi yéu do 111, do I (60 va 32%).

Bang 3. Dac diém cau tric, hinh thai khéi u mau trén néi soi phé
quan.

DPac diém n (%)
Mau sic, tinh chat u mau
D6, nhdn 23 (92,0)
Héng, nhdn 2 (8,0)
Vi tri xudt phat
Thanh bén trdi ha thanh mon 7 (28,0)
Thanh bén phai ha thanh mén 8(32,0)
Thanh sau ha thanh mon 1(4,0)
Bao quanh chu vi ha thanh mon 9 (36,0)
Kéo dai xudng khi qudn 2(8)
Phan d6 hep
bo 1 2(8,0)
Do Il 8(32,0)
Do 11 15 (60)
Do IV 0

4. Ban luan

UMHTM duogc Morrell Mackenzie mé ta 1an dau tién
vao nam 1864. Ty 1¢ mic UMHTM chua duoc xac dinh
trong bt ky nghién ctru chinh thirc ndo. Mot phan tich tir
co so dir liéu hé théng Thong tin Y té Nhi khoa cta 37 bénh
vién trong giai doan 5 nim 2000-2005 cho thdy, trong sd
2890 bénh nhan u mau nhap vién, c6 337 bénh nhan (gén
12%) da can phai hd trg duong thd trong it nhat 1 lan [6].
Do d6, trung binh, cac bénh vién trong nhoém nghién ctru nay
diéu tri it hon 3 tré u méau c6 triéu ching hd hip mdi nam.

Theo mt nghién ctru hoi ctru vé diéu tri UMHTM ¢ Anh
tai 3 trung tdm nhi khoa tir ndm 1980 dén nam 2002 cho thay,
tong cong c6 116 tré bi UMHTM da dugc xac dinh, trong do
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78 tré ni va 38 tré nam. Tudi tai thoi diém xuét hién dao dong
tu 1 dén 18 thang (tudi trung binh 1a 4,7 thang) [7].

Trong nghién ctu ctia chung t6i, trong 5 nam (2018-
2023) ¢6 25 tré dugce chan doan UMHTM voi 17 tré nif,
8 tré nam. Tudi trung binh ctia nhém bénh nhan thoi diém
phat hién UMHTM dao dong tir 20 ngay tudi dén 20 thang,
trong d6 chi yéu 1a nhém <6 thang chiém 92%. C6 2 bénh
nhan dugc chan doan Ic 15 va 20 thang tudi, tién sir tho rit
- suy ho hip tai dién, kéo dai, 1 tré da dugc md canuyl luc
3 thang, 1 tré mo canuyl Iuc 8 thang. Nghién ctru cua chung
to1 cling tuong tu voi bao cao cua X. Ding va cs (2020) [8]
khi phan tich hdi ctru trén 16 tré dwoc chan doan va diéu tri
UMHTM tai Trung tdm Nhi khoa ctia Bénh vién Nhan dan
HO6 Nam tir thang 11/2012 dén thang 5/2018, trong d6 c6 10
tré nam va 6 tré nir. Cac truong hop tir 15 ngay tudi dén 8
tudi, voi 3 truong hop dudi 2 thang, 6 truong hop 2-4 thang,
4 truong hop 4-6 thang va 3 truong hop trén 6 thang.

Cac bénh nhan ctia ching t6i phan 16n nhap vién vi 1y
do thé rit thi hit vao, hodc hai thi kéo dai hodc tai dién. Thoi
diém khoi phat tiéng tho bat thuong dién ra sém, trung binh
30,7+20,6 ngay tudi, som nhat 3 ngay tudi, mudn nhat 75
ngay tudi, voi 68% bénh nhan khai phat tir giai doan so sinh
dudi 1 thang tudi, 32% bénh nhan khoi phat tho rit tir thoi
diém 1 thang- 3 thang. Thoi gian kéo dai tri¢u ching tho rit
tir thoi diém khoi phat dén luc duoc chan doan trung binh
51,3+47,5 ngay, dao dong 10-240 ngay. Theo y van, tricu
chimg tho rit tai phat hodc kéo dai lién tuc ting dan tir giai
doan so sinh c6 thé duge xem nhu 1a mot “dau hidu cd do”
chén doan UMHTM [9].

Tai thoi diém duoc nodi soi phé quan chan doan xac dinh,
ngoai dau hiéu thé rit (80%), bénh nhan ¢ du hiéu co kéo
hdm trén e (76%), suy ho hap mirc d6 tir nhe dén ning
(72%), biéu hién khé tho thanh _quan. Trong do, 18/25 tré
da nhap vién it nhat 1 14n & tuyén trudc véi cac chan doan
viém phoi, viém tiéu phé quan, viém thanh quan cép, mém
sun thanh quan, theo ddi di vat thanh quan...

Céc triéu chimg it gdp: u mau ving moi, cam (8%), an
sac (8%). Trong nghién ctru cua S.J. Orlow va cs (1997)
[10] vé moi lién quan gilra u mau ngoai da vung “bo rau”
(vi tri quanh moi, cam) v6i UMHTM, trong 529 bénh nhan
u mau ¢ 187 tré u mau ving dau cd; 16/187 trén c6 u mau
ving “bd rau”, trong 16 tré nay cé téi 10 tré ¢ biéu hién
tridu ching tho rit, 4 trong s 10 tré phai mé khi quan. Do
véy, néu tré ¢6 u mau vung “bd rdu” ludn phai cha y cac
triéu chimg ho hap, tranh bo sot UMHTM.

Noi soi phé quan dudi gdy mé duge coi 1a tiéu chuan
vang chan doan UMHTM. Hinh anh u mau 1a mét kh6i mau
do6, hong hodc tim, thanh nhan. Hau hét UMHTM nam ngay
dudi day thanh, c6 thé phét trién trén day thanh, hodc keo
dai trong khi quan. Kh6i u mém va c6 thé ép duoc, cho phép
dat noi khi quan d& dang bang 6ng noi khi quan ma khong
¢6 nguy co xuét huyét nghiém trong [9]. Tén thwong wu thé
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bén trai da duoc bao ‘céo, nhung UMHTM c6 thé 1a hai bén,
theo chu vi hodc nhiéu vi tri khac (hinh 3).

Hinh 3. Hinh anh UMHTM theo hinh thai tén thwong. (A) Mot bén
gay tac nghé&n hoan toan viing ha thanh mén; (B) Theo chu vi; (C) Mat
bén bén phai vai vét I6m phia sau; (D) Thanh sau biét lap.

Trong nghién ctru cua ching t6i, hinh anh kh01 u mau
trén ndi soi phé quan_ dng mém déu co6 mau sic do, hong,
thanh nhdn, mat d6 mém nhu y vin mé ta. Vi tri u xut phat
tur thanh bén trai, bén phai, bao quanh chu vi ha thanh moén
Vi ty 1é gan tuong duong nhau, twong tng 28, 32 va 36%;
4% tir thanh sau ha thanh mon. 2/25 truong hop, khéi u lan
xudng khi quan doan dai khoang 1 cm. Vé kich thudc khéi
u, & thoi diém soi phat hién u mau 1an dau tién, khéi u chi
yéu do 11 (32%), do 11T (60%). Ngoai ra, c6 2/25 ca bénh
khdi u murc d6 I, trong d6 1 ca di dugc ndi soi phat hién
u mau ¢ tuyén tinh, dang diéu tri propranolon 3 thang, khi
kiém tra soi lai tai Bénh vién Nhi Trung wong théiy khéi u
dang thodi trién; 1 ca d3 mé& khi quan lic 4 thang, kiém tra
lai sau 2 thang phat hién khéi u mau nho & thanh bén trai
khong anh huong dén thong khi. Két qua cua ching toi ciing
tuong tu voi nghién ctru ciia R. Rahbar va cs (2004) [7] véi
100% khéi u c6 mau do, 22% u xuit phat tir 2 thanh bén,
21% tr thanh sau bén trai, 21% bao quanh chu vi, 16% Xuét
phat thanh bén trai, 6% xuat phat thanh bén phai, 5% thanh
sau, 2% thanh sau bén phai va 7% khong danh gia duoc vi
tri. Cac tac gia cling danh gia muc do hep cua khéi u mau
dao dong 10-99% (do I-11I), d6 hep trung binh 65% (do II).
Dac biét, trong nghién ctru cia chung t6i cd 2 tré dugce ndi
soi phé quan tir giai doan so sinh, thay khéi ving ha thanh
moén, nhung khong xac dinh duoc ban chat khdi u qua hinh
anh, sinh thiét. Tinh trang suy ho hdp cua 2 tré tién trién
nang hon, da duoc mé khi quan cip ctru. Sau 6 thang, noi
soi lai hinh anh khéi u mau sic hdng, nhén, rd nét hon, két
hop chup cit 16p vi tinh d6 phan gidi cao vung cd, théy khéi
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ng?im thu6c manh ving ha thanh mén tuong ung voi vi tri
khéi u trén noi soi. Ca 2 tré déu duoc diéu tri propranolon,
cho két qua tdt cai thién kich thudc khéi u trén ndi soi phé
quan, 1 tré da rat dugc canuyl, 1 tré dang tiép tuc theo dai,
c6 ké hoach riit canuyl dot kiém tra lan sau.

5. Két luan

UMHTM la mét bénh 1y hiém gip & tré em, néu khong
dugc phat hién sém, diéu tri kip thoi ¢ thé dan t6i diu
hiéu suy ho hip nghiém trong, de doa tinh mang. Cac triéu
ching 1am sang noi bat: 100% tré co tién sir tho rit kéo dai,
tai dién truéc 3 thang, trong d6 68% tré khoi phat thé rit
trong 1 thang dau; thoi gian tho rit, kéo dai hodc gian doan
tai dién trén 10 ngay, kho thé thanh quan (72%) Noi soi
phé quan dugc coi 14 tiéu chudn vang gitp chan doan xac
dinh va phan loai muc d¢ gay hep. Trong truong hop nghi
ngd chan doan, ¢ thé dé xuat thém chup cit 16p vi tinh do
phan giai cao, hodc cong hudng tir c6 tiém thude can quang
vi tri ¢b nguc.
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Nghién ctru thanh phan hoa hoc theo hwong tac dung khang viém
va chong oxy hoa cua cay Bo cong anh (Lactuca indica L.)

Kiéu Thi Thity', Cao Ly T4n Thong', Nguyén Thi Ai Nhung?, Nguyén Thanh Triét"
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Ngay nhén bai 20/9/2022; ngay chuyén phan bién 23/9/2022; ngay nhan phan bién 11/10/2022; ngay chip nhéan dang 20/10/2022
Tom tit:

B0 cong anh Viét Nam (Lactuca indica L.) 1a mot loai dwoc liéu dwoc dung trong y hoc co truyén dé tri mun nhot va mét s6 bénh
viém da. Nghién ciru nay sir dung mé hinh e ché san sinh nitric oxide (NO) trong té bao RAW264.7 va thir nghiém trung hoa
2,2-diphenyl-1-picrylhydrazyl (DPPH) dé sang loc hoat tinh khang viém va chong oxy ho in vitro ciia cic cao phan doan tir ciy
L. indica. Qua @6, xac dinh dwgc cao cloroform e ché sin sinh NO manh nhét va cao ethyl acetat trung hoa DPPH t6t nhit.
Tir cao cloroform va ethyl acetat phan 1ap dwoc 6 hop chit: acid pentadecanoic (1), lupeol (2), vanillin (3), 5-hydroxy-3',4',7-
trlmethoxyﬂavone (4), luteolin-7-0-f-D-glucoside (5), acacet1n-7-0 -f-D-rutinoside (6). (5) 1a chit duy nhit dong thoi cé hoat tinh
trc ché sian sinh NO (IC,;=13,86+1,10 uM) va c6 kha nang bat goc DPPH (IC,,=26,93+0,10 pM). Nghién ctru nay goi y rang cac
phan doan cloroform, ethyl acetat va chit (5) déu cé hiéu qua khang viém llen quan dén san xuit qua mirc NO trong té bao, bén

canh dé, chit (5) va phan doan ethyl acetat ciing c6 tac dung chong oxy hoa manh.

Tir khéa: DPPH, Lactuca indica L., luteolin-7-0-f-D-glucosid, RAW264.7.

Chi 56 phén logi: 3.4

1. Dat van de

NO dugc san xuét tir dai thyc bao dong vai trd quan trong trong
co thé nguoi, trong d6 bao gdm chirc ning dap tmg mién dich
nhim bao vé co thé khoi cac vi sinh vét giy bénh, chirc ning dan
truyén than kinh, hay tic nhan gién co tron mach mau [1, 2]. Tuy
nhién, sy san xut qua mic NO béi cc enzyme INOS (inducible
nitric synthase) la nguyén nhan gay ra nhiéu bénh lién quan dén
viém nhu sbc nhidm khuan hodc ton thuong cac mo lién két [3].
Bén canh d6, NO ciing 1a mot loai gc tur do, c6 thé gay ton thuong
vt chit di truyén (DNA, RNA), tao co hoi pht sinh nhing dot
bién gen bat loi, anh huong dén stee khoe [1, 3]. Trong no lyc tim
kiém céc thudc khang viém co nguon goc tur nhién, nhiéu nghién
ctru cho thy, mot s loai thudc chi Rau diép (Lactuca L.), ho Cc
(Asteraceae Dumort, 1822) ¢6 tiém ning lam thudc khang viém
dya trén cac thr nghiém in vitro va in vivo (dién hinh nhu L. sativa,
L. scariola, L. indica) [4-8].

Thude danh muc 100 duoc lidu 6 gia tri y té va kinh té cao dé
tap trung phat trién giai doan 2020-2030 cua BO Y té [9], BS cong
anh Viét Nam con 1a mot dugc li¢u dugc dung phé bién trong y
hoc ¢b truyén, voi cong dung thanh nhiét tieu doc, dung chira mun
nhot, viém nhiém [10, 11]. Mot sb nghién ciru trude day, nhu cla
S.Y. Wang va cs (2003) [8] dd bao cdo tic dung tc ché san sinh
NO va dap tht géc tw do DPPH cua dich chiét methanol tir cdy L.
indica, cang khang dinh kha ning khang viém va chéng 6xy hoa
ciia dugc liéu nay. Tuy nhién, cac hop chat cu thé trong cdy L.
indica mang tac dung sinh hoc van chua dwgc xac dinh, vi vay can
c6 nhimg nghién ctru két hop sang loc hoat tinh khang viém va
chong 6xy hod ctia cao ethanol toan phan va cac cao phan doan.

*Tac gia lién hé: Email: nguyenthanhtriet]702@ump.edu.vn
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Dong thoi can phan 1ap va danh gia hoat tinh ciia cdc hop chat tu
nhién trong phan doan ¢6 tic dung manh nhét, cung cap thém bang
chimg vé tac dung sinh hoc va gop phin nang cao gi4 tri ctia dugc
liéu Bd cong anh Viét Nam.

Nghién ctru nay st dung 2 mo hinh thir nghiém in vitro: tic
ché san sinh NO trong t& bao RAW264.7 dugc kich thich bang
lipopolysaccharid va thir nghiém trung hoa gbc tu do DPPH dé
khao st tac dung sinh hoc céc cao phan doan chiét xuat tir cdy BO
cong anh nham phan 1ap, xac dinh cu triic va hoat tinh ciia mot sb
hop chét tu nhién tir cac phan doan co6 hoat tinh t6t nhét.

2. Doi tuong va phuong phap nghién ciiu
2.1. Péi twong

Phan trén mat dat cdy B6 cong anh Viét Nam, khéi luvong 4 kg,
duoc cung cép boi PGS.TS. Nguyén Thi Ai Nhung - Truong Pai
hoc Khoa hoc, Pai hoc Hué vao thang 11/2019. Mau dugc luu tai
B6 mon Dugc hoc ¢b truyén, Pai hoc Y Duge TP HO Chi Minh véi
ky hiéu tiéu ban BCAVN-11.19. Dugc li¢u dugc phoi &m can trong
48 gio, sau d6 sy kho trong tii sdy doi luu ¢ nhiét do 50°C trong
2 gio, xay nho 16i ray (@ 0,5 mm) thu dugc bot thd, bot nay duge
dung cho céc nghién ctru vé duoc Iy va hoa hoc.

2.2. Phwong phap nghién ciru

Thiét ké nghién ciru: Mot lugng nhé dugc lidu (50 g mdi me)
duoc chibt ngém kiét vdi ethanol 96% hodc ethanol 50% (ty 1€ dugc
liéu - dung méi 1a 1:10, kiém tra chiét kiét bang phuong phap sic
ky 16p mong so sanh lan chiét dau va cubi), tién hanh trong dung
cu chuyén dung bang inox. Cao long 1:10 duoc cd quay dudi dung
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Abstract:

Vietnamese dandelion (Lactuca indica L.) presents various
remedies to cure pustules and several derma-inflammatory
diseases in terms of traditional medicine. In this study, the anti-
inflammatory and antioxidant effects of several fractions from
L. indica were screened by assessing the inhibitory capacity
of nitric oxide production in RAW 264.7 cells and the DPPH
scavenging activity. Through screening steps, the chloroform
extract exhibited extraordinary inhibition on NO synthesis,
whereas the ethyl acetate singly showed a remarkable capacity
to neutralise the DPPH radical. Bioactivity-guided isolation
led to the identification of six compounds from the chloroform
and ethyl acetate extracts, including pentadecanoic acid (1),
lupeol (2), vanillin (3), 5-hydroxy-3',4',7-trimethoxyflavone (4),
luteolin-7-0-f-D-glucoside  (5), acacetin-7-O-f-D-rutinoside
(6). Only compound (5) exhibited notable interruption in NO
synthesis (IC,=13.86+1.10 pM) and simultaneously neutralised
DPPH radical (IC,=26.93+0.10 pM). This study suggests that
compound (5) as well as the chloroform and ethyl acetate extracts
could be potential in preventing inflammatory diseases mediated
by excessive production of NO. Additionally, (5) and the ethyl
acetate extract could potentially be natural anti-oxidants.

Keywords: DPPH, Lactuca indica L., luteolin-7-0-f-D-glucoside,
RAW264.7.

Classification number: 3.4

méi & ap sudt giam (gia nhiét & 45°C, ngung tu dung méi & 3°C,
toc do quay 50 vong/phut, mirc chan khong -75 mBar) dén khi do
am dat dudi 20%, thu duoc 6,2 g cao dic EtOH 96% va 5,7 g cao
dac EtOH 50%, sau do cac cao nay dugc sang loc tac dung uc ché
san sinh NO va bt gbc DPPH. Két qua cho thy, cao EtOH 50%
¢o tac dung tot hon cao EtOH 96%. Vi vay, m¢ 16n duge liéu (4
kg) duoc tién hanh chiét ngm kiét véi EtOH 50% (ty 1é duoc lidu
- dung mdi (1:10), diéu kién chiét xudt trong tw nhw mé nho). Cao
long (1:10) duoc ¢b quay dudi con, thu duoc cao dac. Tién hanh
lic phan bd long - 1ong cao dic néu trén véi cic dung modi hitu
co va ¢6 dich chiét dé thu duoc cac cao dic twong ung: n-hexan
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(5,0 g), cloroform (37,0 g), ethyl acetat (7,0 g), phan con lai la cao
nuoe (317,0 ). Qua trinh chiét phan bé 1ong moi phan doan dugc
kiém tra chiét kiét bang phuong phéap sac ky 16p méng so sanh
lan chiét dau va cudi. Cac cao phan doan dugc sang loc hoat tinh
tic ché san sinh NO trén té bao RAW264.7 dugc kich thich bang
lipopolysaccharid (LPS) va hoat tinh bt gbc tw do DPPH, sau d6
chon phan doan c6 hoat tinh manh nhat dé phan 18p cac hop chat
muc tiéu. Tién hanh d4nh gia cdu tric cac hop chét thu dugc bing
cac phuong phap phd 1D-/2D-NMR (600/151 MHz, chat chuan noi
1a tetramethylsilan) va ESI-MS, dong thoi dénh gia tic dung sinh
hoc ciia cac chét sach theo 2 phuong phap ban dau.

Phwong phdp danh gid hoat tinh irc ché san sinh NO trong té
bao RAW264.7 duwoc kich thich bang LPS:

Chuén bj miu thir va té bao: Mau duoc pha thanh dung dich
gbe voi ndng do 10 mg/ml (d6i v6i cao chiét) hoac 100 mM (ddi
voi chat sach) trong dimethylsufoxid (DMSO), sau d6 pha loang
dung dich goc thanh day nhleu ndng do v6i cling dung moi. Té bao
RAW264.7 dugc nudi cdy 48 gio trong méi trudng Dulbecco’s
Modified Eagle Medium (DMEM, 37°C, CO, 5%, fetal bovin
serum-FBS 10%, streptomycin sulfat), sau d6 duoc chuyén vao
dia 96 giéng v6i mat do 2,5x10° té bao/giéng.

Tién hanh thir nghiém: Mi giéng duoc kich thich bang LPS (2
ul/giéng, ndng do 0,1 mg/ml) trong 24 gid v6i sw cb mit cia cac
chat thir & nhiéu ndng do khac nhau. Hut phan dich ndi ciia té bao
aé thyc hién phan g voi thube thir Griess. Natri nitrit (NaNO,)
O cac nong d6 khac nhau duoc st dung dé xdy dyng duong chuan,
do hip thu UV-VIS dugc do ¢ bude song 570 nm. Cardamonin
duoc sir dung lam méau déi chimg dwong. Phan té bao con lai sau
khi da st dung dugc bd sung dung dich 3-(4,5-dimethylthiazol-2-
yD)-2,5-diphenyltetrazolium bromid (MTT, nong d6 0,5 mg/ml pha
trong dém muoi phosphat - PBS), 14 gio (37°C, CO, 5%). Hit bo
hoan toan méi trudng trén bé mat, thu tinh thé formazan dugc hinh
thanh, hoa tan vao isopropanol r6i do d6 héap thu ¢ budc song 570
nm [12]. Tinh toan: % tc ché sinh NO (%UC), kha nang song sot
ctia té bao ¢ nong o ban dau cta miu thir (%CS) theo cac cong
thirc bén dudi. Nong do tre ché 50% dugc xay dung trén 5 nong do
thir nghiém, gia tri IC; s duoc xéc dinh theo phuong phap hdi quy
tuyén tinh trén phan mém Graphpad Prism 5.0.

%UC = [X, (mau thw)-X, (LPS))/[X, (control)-X (LPS)]x100%

trong do X : nong d6 NO trung binh, dugc tinh toan dya vao
duong chuan NaNO,.

A(mAu thtt) - A(mAu thir ngay 0)
A(DMSO) — A(DMSO ngay 0)

trong d0 A (mau thir): d6 hdp thu UV-VIS cila mau th tai thoi
diém 24 gio tinh tir lac xir Iy té bao voi LPS va chét thir; A (mau
thir ngay 0): do hap thu UV-VIS ciia mau thir tai thoi diém 0 gio
tinh tir lac xir Iy té bao voi LPS va chét thir; A (DMSO): d6 hap thu
UV-VIS ctia dung moi DMSO thoi diém 24 gio tinh tir lic xir 1y té
bao v6i LPS va chit thir; A (DMSO ngay 0): do hap thu UV-VIS
ctia dung moéi DMSO thoi diém 0 gio tinh tir lac xir Iy té bao véi
LPS va chét thir; o: d6 1éch chuan.

%CS =

X100|+o

1
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Phuwong phdp ddnh gié hoat tinh bt goc tw do DPPH: Pha
dung dich DPPH ¢4 ndng d6 1 mM trong methanol (MeOH). Dung
dich nay khdng bén véi anh sang nén chi pha trudc khi dung. Dung
dich thir: 1dy mau pha trong MeOH theo bang 1. Dung dich chimg
duong: acid ascorbic 1 mM. Léc déu céc 6ng trong 15 gidy, dé on
dinh ¢ nhiét &9 phong trong 30 phit va do do hip thu UV-VIS ¢
budc song 517 nm. Hoat tinh chdng oxy hod (%UC) duge tinh
theo cong thirc sau [13]:

%UCZ[(Achfrng ﬁm_Ath‘u)/(Achl'mg ém_Atr{ing)] x 100%
trong d6 A 1a d6 hap thu UV-VIS & budc song 517 nm.

Bang 1. Thanh phan cac mau trang, mau chirng, mau the.

Miu ang dich MeOH Dungdich Dung dich acid
thir (ml) (ml) DPPH (ml) ascorbic (ml)
Tréng 0 4 0 0
Chirng am 0 3,5 0,5 0
Ching duong 0 3 0,5 0,5
Thtr 0,5 3 0,5 0
3. Két qua

3.1. So sanh hoat tinh sinh hoc ciia cao ethanol 96 va 50%

Hoat tinh trc ché san sinh NO va dap tit gbc DPPH cua 2 cao
ethanol c¢6 nong d6 khac nhau duoc sang loc ¢ 2 ndng do 100 pg/
ml (ndng d6 cao) va 30 pg/ml (ndng do thap). Két qua & bang 2 va
3 cho thay, cao ethanol 50% c6 tiém ning hon cao ethanol 96%.

Bang 2. Hoat tinh (rc ché NO clia cao ethanol 96 va 50%.

Hoat tinh rc ché san sinh NO (%)

Méu % CS
30 ug/ml 100 pg/ml

Cao EtOH 50% 56,0£13,0 91,0+6,0 92,0+5,0

Cao EtOH 96% 45,0+9,0 61,0+4,0 92,2+3,0

Bang 3. Hoat tinh bat goc DPPH cua cao ethanol 96 va 50%

N Hoat tinh bit gbc DPPH (%)

Mau

2,5 ug/ml 10 pg/ml
Cao EtOH 50% T1,1£1,7 68,0+3,5
Cao EtOH 96% 29,040 51,0£2,3

3.2. Hoat tinh sinh hoc ctia cdc cao phan dogn

Hoat tinh tre ché san sinh NO ctia céc cao phan doan dugc sang
loc trude tién & 2 ndng do 100 pg/ml (ndng do cao) va 30 pg/ml
(ndng d6 thap) (hinh 1A), céc cao ¢6 hoat tinh tre ché (%UC) trén
50% dugc x4c dinh gid tri IC, . Tuong tu, hoat tinh bt goc DPPH
duoc sang loc trude tién & 2 nong do 10 pg/ml (nong do cao) va
2,5 pg/ml (ndng do thap) (hinh 1B), cic cao co hoat tinh tc ché
(%UC) trén 50% duge xac dinh gid tri IC .
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% te ché san sinh NO

n-hexan  cloroform

B30 pug/ml 98

100 ug/ml 100 10 pug/ml

B30 pg/ml ®100 pg/ml m25pg/ml ®10 pg/ml

Hinh 1. Két,qué sang loc hoat tinh cua cac dich chiét phan doan. (A) Kha
nang tre che san sinh NO (%); (B) Kha nang bat goc DPPH (%).

Theo hinh 1A, kha nang trc ché sinh NO thé hién 16 ¢ cac
phan doan cloroform, n-hexan va ethyl aceatat. Cu thé & nong do
100 pg/ml, céc cao nay thé hién kha ning tc ché tuyét ddi va o
ndng d6 30 pg/ml, kha nang i ché giam dan theo thir tu: cloroform
(100%) > n-hexan (98%) > ethyl acetat (75%). Trong 3 phan doan
trén, n-hexan gy doc té bao kha manh nén dung khao sat, chi tim
gia tri IC | cua cao clorofom va ethyl acetat. Gia trj IC,; cua cao
cloroform va ethyl acetat lan lwot 1a 17,80+0,40 va 19,57+1,10 pug/ml,
s0 v6i chimg duong cardamonin 13 2,88+0,02 pg/ml (bang 4). Két
qua ndy cho thy, cac cao cloroform va ethyl acetat ¢6 tiém ning dé
phan 1ap hop chit ty nhién c6 hoat tinh @rc ché san sinh NO.

Bang 4. Hoat tinh (rc ché san sinh NO va gia tri IC,, cua cao
cloroform va ethyl acetat.

Mau Hoat tinh irc ché sén sinh NO (%) IC,, (ug/ml) % CS
3 pg/ml 6,25 pg/ml 12,5 pg/ml 25 pg/ml

Cao CHCI, 17,80:0,40  973+13
20,190 30,0550 50,0429  91,0£1.2
125 pg/ml - 25 pg/ml S0 pg/ml 100 pg/ml

Cao EtOAc 19,57+1,10  118,1£5,5
41,150 58030 83,0449 83,111

Cardamonin 2,8840,02 117,1£11,0

Tuong tu, trong hinh 1B, ¢ néng d6 2,5 pg/ml, phan doan co
hoat tinh trung hoa DPPH t4t nhét 1a ethyl acetat (%UC=76), cac
phan doan con lai c6 hoat tinh vira va yéu. Gid tri IC cua phan
doan 1a 0,03+0,00 pg/ml, so voi chung duong acid ascorbic la
0,01£0,00 pg/ml (bang 5). Nhu vay, phan doan ethyl acetat kha
ning cao chira thanh phan chdng 6xy hoa manh.

Bang 5. Kha niing bat géc DPPH va gia trj IC,, cia cao ethyl acetat.

Miu Kha ning bat gbc DPPH (%) IC,, (pg/ml)
0,0015 pg/ml 0,005 pg/ml 0,015 pg/ml 0,05 pg/ml

Cao EtOAc 0,03+0,00
18,8+3,0 41,7£0,0 41,5+0,0 59,8424

Acid ascorbic 0,01+0,00
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3.3. Quy trinh phan lgp cdc hop chit tir cao cloroform va cao
ethyl acetat

Cao cloroform (35,0 g) dugc phan tich bang sic ky ct voi pha
tinh silica gel, pha dong 1a hé dung mdi gradient c6 d§ phan cuc
tang din CHCL-EtOAc (100:0—20:80) thu dugc 10 phén doan
(P1-P10). Tir phan doan P2 thu dwoc chét rén 1 (12,2 mg) sau
khi két tinh lai nhiéu 1in vi MeOH. Phan doan P3 (16,5 g) duoc
phan tach qua cot silica gel két hop v6i pha dong 1a hé dung moi
gradient c6 d6 phan cuc ting dan CHCL-EtOAc (100:0—50:50)
thu dugc 9 phan doan (P3.1-P3.9). Ttr phan doan P3.3 thu duogc
tinh thé 2 (12,1 mg) sau khi két tinh lai nhiéu lin voi MeOH.
Tinh ché phan doan P3.4 (333,0 mg) bang sic ky cot silica gel v6i
hé dung méi gradient c6 do phan cuc ting dan n-hexan-EtOAc
(100:0—10:90), két hop véi két tinh phan doan, thu dugc chét rdn
4 (11,6 mg). Phan doan P4 (910,0 mg) tinh ché qua sic ky ct riy
phan tir Sephadex LH-20 voi pha dong 1a MeOH thu duoc chit 3
(13,2 mg).

Sic ky cot cao ethyl acetat (4,3 g) v6i pha tinh silica gel, pha
dong 1a hé gradient EtOAc-MeOH (100:0—90:10) thu dugc 6
phan doan (E1-E6). Phan doan E3 duoc tinh ché bang cach két
tinh lai nhiéu lan trong MeOH, thu dwoc chat rin 5 (9,3 mg). Bing
cach tuong tu, chit rin 6 (6,2 mg) duoc ¢6 1ap tir phan doan E4.

3.4. Diz ligu phé NMR va MS ciia cdc chit phén lip dwoc

Acid pentadecanoic (1): Bot vo dinh hinh, mau tring. "H-NMR
(CDCl,, 600 MHz) d,, 2,34 (2H, ¢, J=7,5 Hz, H-2), 1,66 (2H, m,
H-3), 1,26 (22H, s, H-4—H-14), 0,88 (3H, ¢, J/=7,0 Hz, H-15)
[14]. "C-NMR (CDCl,, 151 MHz) . 178,9 (C-1), 14,1 (C-2), 22,7
(C-3), 24,7 (C-4), 29,1 (C-5), 29,2 (C-6), 29,4 (C-7), 29,4 (C-8),
29,6 (C-9), 29,6 (C-10), 29,6 (C-11), 29,7 (C-12), 29,7 (C-13),
31,9 (C-14), 33,9 (C-15) [14]. LC-ESI-MS [M + Na]" (264,8, 4%).

Lupeol (2): Tinh thé hinh kim, mau tring. 'H-NMR (CDCL,
600 MHz) 8, 3,19 (1H, dd, J=11,5, 4,8 Hz, H-3), 1,92 (1H, dd,
J=13,7, 10,4, 8,4 Hz, H-13), 2,37 (1H, 1d, J=11,1, 5,8 Hz; H-19),
0,94 (3H, s, H-23), 0,76 (3H, s, H-24), 0,83 (3H, s, H-25), 1,03
(3H, s, H-26), 0,97 (3H, s, H-27), 0,79 (3H, s, H-28), 4,69 (1H,
d, J=2,5 Hz, H-29-a), 4,56 (1H, dq, J=2,8, 1,4 Hz, H-29-p), 1,68
(3H, s, H-30) [15]. "C-NMR (CDCl,, 151 MHz) ,38,7 (C-1),
274 (C-2), 79,0 (C-3), 38,8 (C-4), 55,3 (C-5), 18,3 (C-6), 34,3
(C-7), 40,8 (C-8), 50,4 (C-9), 37,1 (C-10), 20,9 (C-11), 25,1
(C-12), 38,0 (C-13), 42,8 (C-14), 27,4 (C-15), 35,5 (C-16), 43,0
(C-17), 48,3 (C-18), 48,0 (C-19), 151,1 (C-20), 29,8 (C-21), 40,0
(C-22), 28,0 (C-23), 15,9 (C-24), 18,0 (C-25), 16,1 (C-26), 14,5
(C-27), 15,3 (C-28), 109,3 (C-29), 19,3 (C-30) [15]. LC-ESI-MS
[M + 3HJ** (4294, 5%).
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Vanillin (3): Tinh thé hinh kim, mau tring. 'H-NMR
(CDCl, 600 MHz) 6, 743 (IH, m, H-2), 742 (IH,
t, J=1,9 Hz, H-5), 7,04 (IH, d, J=84 Hz, H-6), 9,83
(1H, s, H-1"), 6,20 (1H, s, 4-OH), 3,97 (3H, s, 3-OCH,) [16].
BC-NMR (CDCl,, 151 MHz) J,. 130,0 (C-1), 108.,8 (C-2), 147,2
(C-3), 151,7 (C-4), 127,5 (C-5), 114,4 (C-6), 190,8 (C-1'), 56,1
(3-OCH,) [16]. LC-ESI-MS [M + K + H]* (191,9, 5%).

5-hydroxy-3',4',7-trimethoxyflavone (4): Bot vo dinh hinh,
mau vang. 'H-NMR (CDCI,, 600 MHz) J, 6,59 (1H, s, H-3),
12,79 (1H, s, 5-OH), 6,50 (1H, d, J=2,3 Hz, H-6/H-8), 6,38 (1H,
d, J=2,3 Hz, H-8/H-6), 7,35 (1H, d, J=2,2 Hz, H-2"), 6,98 (1H,
d, J=8,5 Hz, H-5), 7,53 (1H, dd, J=8,5, 2,2 Hz; H-6"), 3,99 (3H,
s, 4-0OCH,), 3,97 (3H, s, 3'“OCH,), 3,89 (3H, s, 7-OCH,) [17].
“C-NMR (CDCl,, 151 MHz) d,, 164,0 (C-2), 104,6 (C-3), 182,4
(C-4), 162,3 (C-5), 92,7 (C-6), 165,5 (C-7), 98,1 (C-8), 157,7
(C-9),105,6 (C-10), 123,9 (C-1"), 108,9 (C-2), 149,4 (C-3"), 1417
(C-4'),111,3 (C-5'), 120,2 (C-6"), 56,2 (4-OCH,), 56,1 (3'-OCH,),
55,8 (7-OCH,) [17, 18]. LC-ESI-MS [M + K]* (367,4, 3%).

Luteolin-7-O-p-D-glucoside (5): Bot vo dinh hinh, mau vang.
'H-NMR (DMSO-d,, 600 MHz) d,, 6,72 (1H, s, H-3), 12,98 (1H,
s, 5-OH), 6,79 (1H, d, J=2,2 Hz, H-6/H-8), 6,42 (1H, d, J=2,2
Hz, H-8/H-6), 7,42 (1H, d, J=2,3 Hz, H-2'), 6,90 (1H, d, J=8.4
Hz, H-5"), 7,45 (1H, dd, J=8,4, 2,3 Hz, H-6'), 5,05 (1H, d, /=7,6
Hz, H-1"), 3,72 (1H, dd, J=11,7, 1,9 Hz, H-2"), 3,45 (1H, m,
H-3"), 3,46 (1H, m, H-4"), 3,26 (2H, m, H-6"), 3,17 (1H, m,
H-5")[19]. *C-NMR (DMSO-d,, 151 MHz) 4. 164,3 (C-2), 103,0
(C-3), 181,7 (C-4), 160,9 (C-5), 99,4 (C-6), 162,8 (C-7), 94,5
(C-8), 156,8 (C-9), 105,2 (C-10), 121,2 (C-1"), 113,4 (C-2"), 145,6
(C-3"), 149,8 (C-4"), 115,8 (C-5"), 119,0 (C-6"), 99,7 (C-1"), 72,9
(C-2"), 77,0 (C-3"), 69,4 (C-4"), 76,2 (C-5"), 60,4 (C-6") [19].
LC-ESI-MS [M + H]" (m/z 447,2, 100%).

Acacetin-7-O-f-D-rutinoside (6): Bot vo dinh hinh, mau vang.
'H-NMR (DMSO-d,, 600 MHz) d,, 6,93 (1H, s, H-3), 12,89 (1H,
s, 5-OH), 6,78 (1H, d, J=2,2 Hz, H-6/H-8), 6,45 (1H, d, J=2,2
Hz, H-8/H-6), 8,04 (2H, d, J=9,1 Hz, H-2' & H-¢'), 7,14 (2H, d,
J=9,1 Hz, H-3' & H-5"), 3,85 (3H, 5, 4-OCH,), 5,05 (1H, d, J=7,4
Hz, H-1"), 4,42 (1H, d, J=6,1 Hz, H-1""), 3,66-3,14 (9H, m, H-2"
— H6" & H-2"" — H-5"), 1,07 (3H, d, J=6,2 Hz, H-6"") [20].
BC-NMR (DMSO-d,, 151 MHz) ¢, 164,0 (C-2), 103,8 (C-3),
182,1 (C-4), 161,2 (C-5), 99,7 (C-6), 157,0 (C-7), 94,8 (C-8),
163,0 (C-9), 105,5 (C-10), 122,7 (C-1"), 128,5 (C-2"), 114,7 (C-3"),
162,5(C-4), 114,7 (C-5"), 128,5 (C-6"), 100,0 (C-1"), 73,1 (C-2"),
76,3 (C-3"), 69,6 (C-4"), 68,3 (C-5"), 66,1 (C-6"), 100,5 (C-1""),
70,8 (C-2"), 70,4 (C-3""), 72,1 (C-4""), 75,7 (C-5""), 17,8 (C-6""),
55,6 (4'-OCH,) [20]. LC-ESI-MS [M + Na]" (m/z 614,1, 8%).

Cong thurc céu tao clia cac hop chit (1-6) dugc thé hién ¢
hinh 2.
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Hinh 2. Céng thirc ciu tao chia cac hop chat (1—6) phan lap dworc tir cao cloroform va cao ethyl acetat.

3.5. Hoat tinh sinh hoc ciia cdc chit phin lip dwoc

&) (B)
100.00 10000
80.00 = 80.00 :
R T g (00
4000 R 40
i - 2000 .
2000 i I i . U | I
000 )
P2 3 456 DOy

B30uM 1982 27.81 2128 3471 62.01 14.16
100 uM 52,99 54.62 27.08 64.67 80.23 13.55

B50uM - 0.00 000 2.63 1.00 67.40 2.21
200uM 491 0.00 346 212 77.02 9.96

Cic chit thu duge Cic chét thu duge

W30 M ®100 pM 50 uM =200 M

Hinh 3. Két qua sang loc hoat tinh cta cac chét. (A) Kha nang trc ché san
sinh NO (%); (B) Kha nang trc ché goc tw do DPPH (%).

Két qua sang loc (hinh 3) cho théy, (5) 14 chét ¢6 hoat tinh e
ché san sinh NO manh, dong thoi ciing 1a chat duy nhét co hoat
tinh chong 6xy hod manh. Vé kha ning trc ché sinh NO, gia tri IC %
cua 5 1a 13,86+1,10 pM, so véi ching duong la cardamonin c6
IC, =0,93+0,04 uM (bang 6). V¢ khd ning bat goc DPPH, gid tri
IC,, cua 5 1a 26,93+0,10 uM, so v6i chimg dwong 1a acid ascorbic
¢6 IC,;=0,03+0,00 uM (bang 7).

Bang 6. Kha ning trc ché san sinh NO va gia trj IC,, cua cht (5).

Mau Kha nang irc ché san sinh NO (%) IC, (uM) % CS
RS5uM 25pM  S0pM  75pM 100 M

®) 13,861,10 110,347,
45546,0 68,5+1,6 758+1,0 819+5,5 86,5+4,2

Cardamonin 0,93£0,04  117,142,1
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Bang 7. Kha ning bat géc DPPH va gia trj IC_, cta chét (5).

Méu Khé niing bét gbc DPPH (%) IC,, (M)
1250M  25uM 50uM  75uM 100 uM

O] 26,93+0,10
33,5402 465:04 67402 75612  80,0£1.2

Acid ascorbic 0,03+0,00

4. Ban luan

Trong nghién ctru ndy, chat (5) c6 hoat tinh trc ché san sinh
NO tuong d6i manh (IC,,=13,86+1,10 uM), song con yéu hon
chimg duong. Bén canh d6, chi c¢6 (5) thé hién hoat tinh dap
tit goc DPPH trung binh (IC,=26,93+0,10 uM). Két qud nay
twong dong véi nghién ctu trude day cua S.Y. Wang va cs
(2003) [8]. Chét (5) (luteolin-7-O-f-D-glucoside) 1a mot chét
chdng 6xy hoa va khang viém manh, dién hinh cho dugc liéu
L. indica, lai ¢ ham lugng cao nén rit giau tiém ning san xuét
thyc pham hd trg strc khoé va hd trg diéu tri mot s6 bénh ly
viém. Trong nghién ctru ndy, (1, 3, 4) va (6) 1a nhitng chit lan
dau tién duogc phan lap tir loai L. indica. Bén canh do, cac tai
liéu trudc day da bao cdo vé sy co mat cua chit (2) [21] va chit
(5) [8] trong loai cay nay.

5. Két luan

Nghién ctru nay da xac dinh dwoc phan doan c6 tiém ning
khang viém va chéng 6xy hoa, dong thoi phan 1ap dwoc cac hop
chét myc tiéu, dic biét luteolin-7-O-f-D-glucoside 1a chat c6 ca
hoat tinh khang viém va chdng 6xy hoa manh tir cy L. indica.
Cac két qua nay tao tién dé cho cac nghién ciru tiép theo, nham

khai thac gid tri sir dung cta dugc liéu nay.
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Nhom tic gia xin cam on Phong Thi nghiém Y Duoc ¢b
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d3 hd tro mot s6 thiét bi, may moc cén thiét cho nghién ciru.
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Tong hop va thir hoat tinh khang khuan
ciia cac dan chat 1,3-benzodioxole

Nguyén Ngoc Phwong Kiéu, Vii Thanh Thio, Tran Ngoc Chau®
Khoa Duoc, Pai hoc Y Duoc TP Hé Chi Minh, 141 Dinh Tién Hoang, phuong Bén Nghé, quan 1, TP Hé Chi Minh, Viét Nam
Ngay nhdn bai 4/8/2022; ngay chuyén phan bién 8/8/2022; ngay nhan phan bién 26/8/2022; ngay chap nhan dang 31/8/2022

Tom tit:

Trudc tinh trang aé khang khang sinh ngay cang g1a tang hién nay, viéc nghién ciru cac khung cAu triic méi c6
tac dung trc ché su phat trién ciia vi khuan la rat can thiét. Ciu tric 1,3-benzodioxole véi nhiéu hoat tlnh sinh
hoc tiém nang la doi tuong chinh ciia nghién ciru nay. Tir nguyén li¢u piperonal, 5 dan chit mang khung ciu triic
1,3-benzodioxole dugc tong hop bang cac phan trng héa hoc da dang khac nhau. Ciu tric clia sin pham dugce xac
dinh bang cac phwong phap quang pho Hoat tinh khang Khuan in vitro duwgce khao sat bang phuong phap khuéch tan
trong thach trén 5 chiing vi khuan: Escherichia coli, Pseudomonas aeruginosa, Enterococcus faecalis, Staphylococcus
aureus nhay cim methicillin (MSSA) va tu ciu vang dé khang methicillin (MRSA). Din chit base Schiff (2) thé hién
kha nang irc ché 4/5 chiing vi khuan thir nghlem, trong d6 c6 MRSA. Nghién ciru dw doan dich tac dong va mo phong
gan két in silico goi y kha ning gin két ciia chit (2) trén enzyme FabH cua vi khuin. Két qua nghlen clru goi y ve suw

phoi hop giira nhém base Schiff va khung 1,3-benzodioxole trong phit trién cac chit khing khuin méi.

Tir khéa: base Schiff, khang khufin, 1,3-benzodioxole.
Chi 56 phin loai: 3.4
1. Dit van de

Thudc khang sinh gitup con ngudi ddy lui cac trudng hop
nhiém bénh do vi khuan. Tuy nhién, viéc sit dung khang sinh
khong hop 1y lai gy ra nhiéu co hdi cho viéc hinh thanh cac
chung vi khudn dot bién, 1am giam hay mat hoan toan tic dung
cua thudc khang sinh. Tinh trang d¢ khang khéng sinh dang
ngdy cang gia tang trén toan thé gidi, trong do, Viét Nam dugc
xem 1a mot trong cac qubc giacoty 1€ ¢ khang khang sinh cao.
Theo bao céo ctia TS chire Y té Thé gi61 (WHO), danh sach céc
cau tric khang khuan dang dugc thir nghiém 14m sang va tién
1dm sang trén toan thé gidi con kha khiém tén va chua dap ting
dwoc nhu cau [1]. Hon nita, hdu hét cac chét trong danh sach
déu thudc cac nhom khung chu truc da biét véi mot s6 co ché
dé khang thudc da duoc bao céo. Chinh vi vay, viéc nghién cuu
va tim kiém céc hop chit méi ¢6 tic dung khang khuan la rat
can thiét.

Khung 1,3-benzodioxole la mgt chu trac dugce tim théy rong
rai trong cac hop chét ty nhién v&i nhiéu hoat tinh sinh hoc. Su
hién dién cua cac chit nay dong vai trd quyét dinh tao nén
dac diém va cong dung cua cac loai thuc vat. Vi du, hoat chat
piperin, thanh phan tao nén mui vi cta hat tiéu (Piper nigrum),
safrol c6 trong vo 1é cy x4 xi (Sassafras albidum) va berberin
trong cdy vang ding (Coscinium fenestratum (Goetgh.) Colebr)
chinh 13 cac hop chat ty nhién dién hinh chira khung cau tric
nay (hinh 1). Bic biét, berberin dugc xem nhu mat loai khang
sinh c6 ngudn gdc ty nhién, hién dang dugc ding trong hon 60
phdi hop thude luu hanh tai Viét Nam dé diéu tri céc trudng
hop nhiém khuan dwong rudt [2].

*Tac gia lién hé: Email: tranchau@ump.edu.vn
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Hinh 1. Mét sé hop chat tw nhién mang khung cau tric

1,3-benzodioxole.

Dua trén gia thuyét 1a khung ciu triic 1,3-benzodioxole
¢6 thé két hop véi cac nhom céu triic tiém ning [3-6], cac
dan chat (1)-(5) dugc thiét ké vai ¥ tuong két hop khung cau
tric 1,3-benzodioxole voi cac nhom chic N-acyl hydrazone
(chat 1), nhom base Schiff (chat 2), két hop véi dan chat amin
(cht 3), lai hoa véi cau trac di vong 2-amino pyrimidin (chat
4), hoic lai héa voi khung 2-isoxazoline (chit 5). Myc tiéu
cta nghién ctru nay 13 téng hop céc cdu tric mang khung
1,3-benzodioxole nhu hinh 2 va khao sat hoat tinh khang
khuan cua cac dan chat nay.

<ﬂ(<g <jj”/§j <j©”/©
2 5;’;3

NN
0 - ®
<O Br
(4) (5)

Hinh 2. CAu tric cac dan chét 1,3-benzodioxole dwoc tdng hop
trong nghién ctru.

22



Synthesise and test antibacterial

activities of 1,3-benzodioxole derivatives

Ngoc Phuong Kieu Nguyen, Thanh Thao Vu,
Ngoc Chau Tran®

Faculty of Pharmacy, University of Medicine and Pharmacy at Ho Chi Minh City,
141 Dinh Tien Hoang, Ben Nghe Ward, District 1, Ho Chi Minh City, Vietnam

Received 4 August 2022; revised 26 August 2022; accepted 31 August 2022
Abstract:

Novel chemical entities are urgently needed to
develop new antibacterial agents in order to tackle the
increasing antibiotic resistance. This study focuses on
the 1,3-benzodioxole scaffold with promising biological
activities in the literature. Five 1,3-benzodioxole
containing derivatives were synthesised from piperonal
as starting material by various chemical reactions. Their
structures were elucidated by standard spectroscopic
methods. The in vitro antibacterial activities were studied
by agar diffusion method against 5 pathogenic strains:
Escherichia coli, Pseudomonas aeruginosa, Enterococcus
faecalis, methicillin-susceptible Staphylococcus aureus
(MSSA), and methicillin-resistant Staphylococcus aureus
(MRSA). The Schiff base derivative (2) showed the ability
to inhibit 4/5 tested strains, including MRSA. The target
prediction study suggested the in silico binding ability
of (2) on the bacterial FabH enzyme. These results
demonstrated that novel 1,3-benzodioxole derivatives
containing Schiff bases could be further studied as new
antibacterial structures.

Keywords:  antibacterial Schiff

1,3-benzodioxole.

Classification number: 3.4

activity, base,

2. Doi tuong va phuong phap nghién ciiu
2.1. Nguyén, vit liéu

Tét c4 nguyén lidu va dung méi dung trong tong hop dat mirc
d6 tinh khiét dung trong tong hop hoa hoc duge mua tir cic cong
ty: Sigma-Aldrich (Hoa Ky), Merck (Puc), Acros Organics (Bi),
ChemSol (Viét Nam), Guangdong Guanghua Sci-Tech Co Ltd.
(Trung Quéc) va duoe sir dung truc tiép.

Nguyén, vat lidu dung trong thir hoat tinh khang khudn gom:
Tryptic soy agar (TSA), Mueller-Hinton agar (MHA) va Dimethyl
sulfoxide (DMSO, Merck, Dirc). Dia khang sinh amikacin chuan
dugc mua tir Cong ty Thermo Scientific™ (Hoa Ky). Céac chung
vi khuan duing trong thir nghiém déu dat theo tiéu chuan American
Type Culture Collection (ATCC).
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2.2. Phwong phdp nghién ciru

Phuwong phdp di doan in silico cac thong so giong thuoc
Pé dam bao cac dan chit dugc thiét ké o thé tlep tuc phat trién
thanh phan tu thudc ma khong gap tré ngai, mot so thong so dugc,
dong hoc va tinh chat gidng thudc dugc tinh toan bing may chu
SwissADME [7].

Phurong phdp tong hop cdc dan cht 1,3-benzodioxole cdc chat
(1)-(5): Phuong phép tong hop dan chat N-acylhydrazone (chat
1) duoc thé hién ¢ hinh 3. 2-hydroxybenzohydrazide (0,36 g, 2,4
mmol) dugc hoa tan trong methanol (MeOH) (5 ml), sau d6 thém
tir tr 5 ml dung dich piperonal (0,3 g, 2 mmol) dugc pha trong
MeOH. Phan (g dugc xic tic bang acid acetic bing (AcOH) va
khudy, gia nhiét & 60-65°C dén khi hét nguyén lidu (theo ddi phan
{mg bang sic ky 16p mong). San pham tao thanh & dang tia tring.
Két thic phan mg (sau khoang 2 gi®), hon hop duoc dé nguéi va
lam lanh dé san phém tia hoan toan. Loc va ria tua voi MeOH.
San pham thd dugc két tinh lai trong ethanol (EtOH), thu dugc
chat (1) v6i khi lwgng 0,54 g (hiéu suat 95%).

LoD e o

2-OH benzohydrazid
Hinh 3. Phwong phap téng hop dan chat N-acylhydrazone (1).

AcOH
MeOH, 60-65°C

Piperonal

Phan tmg ghép tong hop base Schiff (chat 2) dugc thé hién &
hinh 4. Hoa tan piperonal (1,5 g, 10 mmol) trong EtOH (10 ml).
Sau d6 thém dan chét 5-cloro-2-methylanilin (1,7 g, 12 mmol) vao
binh phan tmg. Thém vao 3 giot acid acetic bang va khudy ¢ 50°C.
Theo doi phan (g bing sc ky 16p mong dén khi khong con vét
nguyén lidu. Phan tmg két thuc sau 2 gio va binh phan Gng duoc
dé ngudi dé san pham két tinh. Loc va rira tinh thé nhiéu lan v6i
EtOH. Sau do6 két tinh lai san pham trong EtOH. Sy khé thu dugc
chat (2) vai khéi lugng 2,19 g (hiéu sut 80%).

Cl
n
Cs
SR
H,N
o 2
3

Piperonal

ﬂyg

EtOH 50°C

5-cloro-2-methylanilin

Hinh 4. Phan (rng ghép tdng hop dan chéat base Schiff (2).

Phan tmg khir hoa base Schiff tao amin (chat 3) duoc thé hién
0 hinh 5. Hoa tan base Schiff (2) (0,27 g, 1 mmol) vao MeOH (10
ml). Lam lanh binh ciu trong thau dd va giir lanh (0°C) trong sudt
qué trinh phan Ung. Tiép tuc cho natri tetrahydroborat (NaBH,)
(0,38 g, 10 mmol). Theo ddi phan ting bang sic ky 16p mong den
khi khong con vét nguyén ligu. Phan tmg két thuc sau 2 gio. Co
quay dudi 4p suét gidm dé loai MeOH. Thém nudc vao binh phan
{ing dé hoa tan NaBH, du. Loc 1ay phan tia con lai trong binh
va ria tia nhiéu Ian v6i nude. Két tinh lai san pham trong EtOH,
say kho thu duoc san pham (3) voi khdi lugng 0,15 g (hiéu suét
55%).
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_NaBH;

MeOH
0-10°C

Cl
<27§?\“§3 oo™ ¢ ﬁ <;
(2)

Hinh 5. Phan &ng khir héa base Schiff tao dan chat amin (3).

Phan tmg tong hop dan chat 2-amino pyrimidin (4) dwgc thé
hién ¢ hinh 6. Hoa tan piperonal (0,165 g, 1,1 mmol) trong 5 ml
EtOH, tiép tuc thém vao binh ciu 4-bromoacetophenon (0,2 g, 1,0
mmol) va 0,2 ml dung dich KOH 50% trong EtOH. Hon hgp phan
{mg dugc khudy déu & nhiét o phong. Theo ddi phan img bang sic
ky 16p mong dén khi hét nguyén liéu 4-bromoacetophenon (sau 2
gid). Tiép theo, cho dung dich guanidin hydroclorid (0,11 g, 1,1
mmol) trong EtOH (5 ml) da dugc diéu chinh pH bang KOH (0,11
g) dén pH 12 vao hén hgp phan (mg. Chalcon tan mot phin trong
hon hop phan ung tao hon dich mau vang nhat. Hon hop phan ing
duoc khudy déu va gia nhiét & 60°C. Theo déi phan tmg bing sic
ky 16p mong (vét san pham vira tit quang ¢ UV 254 nm, vira phat
quang & UV 365 nm). Phan tng két thuc sau 16 gio. Binh phan
ung dugc lam ngudi vé nhiét do phong va co tua xuét hién. Tua
dugc loc va rira véi nude dé hoa tan mudi KCI. San phém dugc két
tinh lai trong EtOH thu dugc san phém (4) v6i khbi luong 0,15 ¢
(hiéu sudt 41%).

NH,

[e] N)\
<OI>/C\\O ) Hac)K©\ 1) KOH, EtOH, nhiét do phong om
o] Br 2) guanidin.HCI, KOH, 60°C e O

Piperonal 4-bromoacetophenon

Hinh 6. Phan (rng tong ho'p dan chéat 2-amino pyrimidin (4).

Phan tmg tong hop din chat 2-isoxazoline (5) dugc thé hién
& hinh 7. Hoa tan piperonal (0,165 g, 1,1 mmol) trong hon hop
dung moi dicloromethan (DCM): N,N-dimethylformamid (DMF)
(7,5:0,75 ml). Sau d6 hydroxylamin hydrochlorid (0,114 g,
1,65 mmol) dugc thém vao hon hop phan tmg va pH dugc didu
chinh bang KOH dén pH 12. Phan tmg dugc khudy déu ¢ nhiét
d phong dén khi toan b lugng piperonal dugc chuyén thanh
piperonaldoxim (theo ddi bang sic ky 16p mong). Tiép theo
N-clorosuccinimid (NCS) (0,22 g, 1,65 mmol) dugc thém tur tir
vao hon hop phan tng. Sau 1 gio khudy déu & nhiét do phong thi
nghiém, toan bo luong piperonaldoxim da dugc chuyén thanh dan
chat hydroxymoyl clorid twong tmg. Tiép theo, eugenol (0,16 g, 1
mmol) dugc thém vao hdn hop phan tng. Ngay sau d6, dung dich
0,4 ml triethylamin (TEA) trong DCM (7,5 ml) duoc nho timg
giot vao hon hop phan tng dang khudy déu ¢ nhiét do phong (toc
do ~5 giot/phut, tong thoi gian 60 phiit). Hon hop phan ting duogc
tiép tuc khudy déu tai nhiét do phong va theo ddi bang sic ky 1op
mong dén khi hét nguyén liéu va vét san phém xuét hién r5. Hon
hop phén tmg dugc do vao binh ling gan chira 20 ml nudc cat va
chiét 1ay 16p DCM. L6p dung méi hitu co dugc rira lan luot voi 10
ml HCI 10% (1 1dn) va 10 ml nudc cat dén pH 7 (3 1an) va 15 ml
dung dich NaCl bio hoa trudc khi 1am khan bing Na,SO, khan.
Pha hitu co sau d6 dugc loai bo dung moi DCM dudi &p suat giam

KHOA
&CONGHI\?GCI:-IE

65(9) 9.2023

dé tao thanh san pham tho dang ché:[ ran tring nga. Két tinh lai san
pham tho trong EtOH thu dugc chat (5) vai khoi lugng 0,0436 g
(hiéu suat 13%).

H OH
° C\\ * N@
o
< :©/ = o CHs
0

Piperonal

1) NH,-OH. HCI
2) NCS
3) eugenol, TEA

DCM-DMF,

.: /> V( o-CHs
nhiét dé phong

Eugenol (5)

Hinh 7. Phan (rng téng hop dan chéat 2-isoxazoline (5).

Phwong phdp xdc dinh cdu triic va d@ tinh khiét: Cau tric cua
cac chat tong hop duge xdc dinh va bién giai bing cac phuong
phép phd. Phd hdng ngoai (IR) dugce do bang phuong phap phan xa
toan phan suy giam (Attenuated total reflectance - ATR) trén méy
IRAffinity-1S (Shimadzu Scientific Instruments, Kyoto, Nhat Ban).
Phé khéi (MS) duoc do trén may MSQ Plus™ single quadrupole
mass spectrometer (Thermo Scientific™, Waltham, MA, Hoa
Ky) bing phuong phép ion hoa dau phun dién tir (Electrospray
ionization - ESI). Pho cong huong tir hat nhan proton (‘H-NMR)
duoc do trén may Bruker Avance v6i phd tan s 400/500... (Bruker
Corporation, Billerica, Massachusetts, Hoa Ky). Phd BC-NMR
duoc do trén cing may & tn sb twong tng 100/125/150 MHz. Céc
tir viét tit duoc st dung trong bién giai phd 'H-NMR: singlet (s),
doublet (d), triplet (t), doublet of doublets (dd), doublet of triplet
(dt), multiplet (m).

Céc san pham tong hop duoc kiém tra do tinh khiét bang sic
ky 16p mong trén ban mong silica gel 60 GF254 (Merck 60F 254,
Darmstadt, Dtrc) dugc quan sat dudi dén UV nude song 254 nm
két hop v6i bién giai két qua pho 'H-NMR. Nhiét do nong chay
dugc xac dinh trén may Stuart SMP10 (Cole Palmer, Anh) voi
nhiét ké khong hiéu chinh.

Phitong phdp khao sdt hoat tinh khang khudn: Hoat tinh khang
khuan duoc khéo sat trén 5 chung vi khuan gay bénh. Dai dién cho
vi khuan gram dm 1a E. coli ATCC 25922 va P. aeruginosa ATCC
27853. Pai dién cho vi khuan gram duong gdm c6 E. faecalis
ATCC 29212, S. aureus ATCC 29213 (MSSA) va S. aureus dé
khang methicilin ATCC 43300 (MRSA).

Cac vi khuan dugc hoat hoa trong moi truong thach TSA, sau
d6 dugc nudi cdy trén moi truong thach Mueller-Hilton (MHA)
khi tién hanh thir nghiém. Moi truong MHA da trai san cac chung
vi khuan duoc duc céc 16 tron duong kinh 07 mm‘bé'mg dung cu
tiét trung. Chét thtr duoc hoa tan trong DMSO dé dat néng do
tuong Gng 13 5 va 2,5 mg/ml va cho vio mdi 16 mot thé tich 1a
60 pl. Moi chit dugc thir tai 2 ndng do twong duong voi luong
chat thir trong mdi 15 1an lwot 13 300 va 150 pg. Mau thir sau khi
duoc cho vao cac 16 duge dé yén khoang 15 phitt cho cac chat thir
nghi¢m khuéch tan vao 16p thach. Sau d6, hop thach duoc u trong
ti am 37°C trong 24 gio va doc ket qua. Hoat tinh khang khuin
(néu co) dugce thé hién qua viéc xut hién cac ving trc ché khong
6 sy phat trién cua vi khuén trén bé mit dia thach. Két qua dugc
xéc dinh qua duong kinh ving trc ché dugce do bang thudce do don
vimm [8]. Trong cdc khao sat nay, DMSO (dung méi pha chat thi)
duge ding nhu mau ching dm va dia giy khang sinh amikacin 30
ug dugce dung nhu mau chung duong.
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Chét thir ¢6 hoat tinh trong thir nghiém so bg duoc tiép tuc xac
dinh n6ng do t6i thiéu co kha nang uc ché sy moc cua vi khuan
(Minimum inhibitory concentration - MIC). Chat thir dugc pha truc
tiép v6i moi truong thir nghiém MHA tao thanh dai nong do nhur
sau: 512, 256, 128, 64, 32, 16 va 8 pg/ml. Khi pha chét thir vao
moi truong phai dam bao nong ¢ DMSO nho hon 2,5%. Cho 2 pl
huyén phit dich vi khuan 1én dia thach da duoc lam kho bé mit voi
mét d¢ vi khuan trén thach 1a 10* CFU/ml. Ban thach dugc dé yén
khoang 15 phit dé vét cham kho sau do dugc U trong ti dm 37°C
trong 24 gio va doc két qua. Két qua chi c6 gia tri khi vi khuan
trong dia chng (DMSO 2,5%) moc binh thuong. Pat dia thach
trén mot bé mat sim mau, khong phan xa anh sang, quan sat sy
tao thanh khom cua vi khuan thir nghiém. Tim dia c6 nong do thap
nhat irc ché hoan toan su tao khom, n6ng do cta dia thach nay dugc
xéc dinh 1a MIC cta chét thir d6i véi vi khudn thir nghiém [9, 10].

3. Ket qua va ban luan
3.1. Dy dodn in silico cdc thong so giong thuoc ciia cac dan chat

Theo két qua du doan tir SwissADME, cdc din chat (1)-(5) déu
thoa man Ludt 5 Lipinski vé diéu kién duoc dung lam thude dudng
udng. Két qua chi tiét duoc trinh bay ¢ bang 1. Ngoai ra, ca 5 chat
déu duoc phan mém dy doan c¢6 thé dugce hap thu tot qua duong
tiéu hoa. Tir cac két qua du dodn trén, ching t6i tién hanh tong hop
5 dan chat mang khung cu tric 1,3-benzodioxole nhu da thiét ké.

Bang 1. Két qua cac thong sé gidng thuéc dwoc dw doan tiv
SwissADME.

Chit MW  MLogP nHBA nHBD nRB TPSA(A2) Ro5 Gl absorption
Yéuciu <500 <415 <I0 <5 <10 <I60 Théa  Cao
1) 28427 144 5 2 4 80,15 Thoa  Cao
2 273,71 3,04 3 0 2 30,82 Théa  Cao
(K] 275,73 3,12 2 1 3 30,49 Théa Cao
4) 37020 2,62 4 1 2 70,26 Thoa  Cao
®) 32733 1,84 6 1 4 69,51 Thoa  Cao

MW: molecular welght (kh0| lwong phan t&); MLogP: calculated
lipophillicity (hang sb can bang thén dau - than nwéc); nHBA: number of
hydrogen bond acceptor (so nhém nhan lién két hydro); nHBD: number
of hydrogen bond donor (so nhém cho lién két hydro); nRB: number
of rotatable bond (sé lién két cé thé quay); TPSA: topological polar
surface area (dién tich b& mat phén cuc topd); Ro5: thda theo Luat 5
Lipinski; Gl absorption: khd nang hap thu qua dwdng tiéu héa.

3.2. Két qud téng hop cdc déin chit mang khung ciu triic
1,3-benzodioxole

Dan chit mang nhom N-acylhydrazone (1): Tén IUPAC:
(E)-N’-(benzo[d][1,3]dioxol-5-ylmethylen)-2-hydroxy-
benzohydrazid; tinh chat cam quan: chét ran dang bot min, mau
tring; nhiét do néng chay: 276-278°C; tinh tan: tan trong MeOH
va EtOH ¢ nhiét d§ cao, khong tan trong MeOH, EtOH va nudc
& nhiét do thuong; sac ky 16p mong: R=0,80 [cloroform - aceton
(9:D)]; R=0,70 [DCM - MeOH (9,5:0 5)] R=0,70 [toluen - aceton
(8:2)]; pho IR (ATR, v em™): 3250,05 (v o) 288744 (v )
1624,06 (v._); 1564,27 (v .,); 1446,61 (VC:CA) pho 'H-NMR
(400 MHz, DMSO-d)) 6 (ppm): 11,90 (s, 1H, O-H); 11,77 (s, 1H,
CONH), 8,38 (s, I1H, N=C-H), 7,89 (dd, 1H, J=7,9 Hz, J=1,6 Hz,
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Ar-H), 7,44 (dt, 1H, /=7,9 Hz, J=1,6 Hz, Ar-H), 7,31 (d, 1H, J=1,6
Hz, Ar-H), 7,20 (dd, 1H, J=8,0 Hz, J=1,6 Hz, Ar-H), 7,02-6,93 (m,
3H, Ar-H), 6,11 (s, 2H, CH,-benzodioxole); phd MS (ESD): [M-

HJ du kién: 283,07, tim thay 283,18; [M+H]" du kién: 285,09,
tim thay: 285,22. Két qua phan tich cau tric phii hop véi tai lidu
da cong bd [11].

Dadn chit mang nhém base Schiff (2): Tén TUPAC: (E)-
1-(benzo[d][1,3]dioxol-5-yl)-N-(5-cloro-2-methylphenyl)
methanimin; tinh chit cam quan: tinh thé hinh kim mau tring
nga; nhiét do nong chay: 88-90°C; tinh tan: tan nhiéu trong DCM,
cloroform, MeOH, EtOH, tan it trong nudc; sic ky 16p mong:
R=0,60 [n-hexan - aceton (15:2)]; R=0,75 [toluen - DCM (10:1)],
R =0,70 [n-hexan - ethyl acetat (10 1)]; phd IR (ATR, v cm™):
1622 13 (v_y), 1446,61 (v._), phé 'H-NMR (600 MHz, CDCl,)
S (ppm): 8 20 (s, 1H, CH—N) 7,54 (d, J=1,75 Hz, 1H, Ar-H),
7,25 (dd, J=8,0 Hz, J=1,65 Hz. 1H, Ar-H), 7,12 (d, J/=8,0 Hz, 1H,
Ar-H), 7,06 (dd, J=8,0 Hz, J=2,0 Hz. 1H, Ar-H), 6,90 (d, J=2,0
Hz, 1H, Ar-H), 6,88 (d, J=8,0 Hz, 1H, Ar-H), 6,04 (s, 2H, CH,-
benzodioxole), 2,29 (s, 3H, CH,); phd *C-NMR (150 MHz, CDCl)
o (ppm): 159,2, 151,9, 150,7, 148,5, 131,8, 131,2, 130,5, 128,6,
125,1, 117,8, 114,6, 108,2, 106,9, 101,7 (CH,-benzodioxole); 17,3
(CH,); phd MS (ESI): [M (*°CD) + HI" du klen 274,06, tim thay:
274, 14 [M(*’CI) + H]* du kién: 276,06, tim thay: 276,30.

Dan chdt mang nhém amin (3): Tén IUPAC: N-(benzo[d][1,3]
dioxol-5-ylmethyl)-5-cloro-2-methylanilin; tinh chat cam quan:
tinh thé hinh kim mau tréng; nhiét d6 nong chay: 90-95°C; tinh tan:
tan trong DCM, cloroform, MeOH, EtOH, khong tan trong nudc;
sic ky 16p mong: R=0,60 [n-hexan - ethyl acetat (10:1)]; R=0,80
[toluen - DCM (6: l)] R=0,80 [cyclohexan - MeOH (50: 1)] pho
IR (ATR, v cm™): 3452 58 (V) 1238,30 (v )s phd 'H-NMR
(400 MHz, CDCL,) é (ppm): 6, 97 (d, 1H, J=8,0 Hz, Ar-H), 6,85-
6,78 (m, 3H, Ar-H), 6,64 (dd, 1H, J=8,0 Hz, J=2,0 Hz, Ar-H), 6,56
(d, 1H, J=2,0 Hz, Ar-H), 5,97 (s, 2H, CH,-benzodioxole), 4,24 (d,
2H, J=5,3 Hz, NH-CH,), 3,83 (t, J= 53Hz 1H, NH), 2,10 (s, 3H,
CH,); phd C-NMR (100 MHz, CDCI,) & (ppm): 148,0, 147,0,
146,9, 132,7, 132,6, 130,8, 120,7, 120,2, 116,8, 109,9, 1084,
108,0, 101,1 (CH,-benzodioxole); 48,0 (-NH-CH,-); 17,0 (CH,);
pho MS (ESI): [M-H]" du kién: 274,06, tim thay 274 20.

Din chat chira khung 2-amino pyrimidin (4): Tén TUPAC:
4-(benzo[d][1,3]dioxol-5-yl)-6-(4-bromophenyl)pyrimidin-2-
amin; tinh chat cam quan: chit ran dang bot min, mau tre‘ing
nga; nhi¢t do nong chay: 90-95°C; tinh tan: tan trong MeOH,
EtOH, DCM, khéng tan trong nudc; sic ky 16p méng: R=0,10
[toluen - DCM (1:2)]; R=0,70 [toluen - MeOH (15:1)]; R =0,80
[cyclohexan - MeOH (50 1)]; phd IR (ATR, v cm™): 3495 01 va
3305,99 (vyp,)s 1633,71 (v_), 124987 (v ) phd 'H-NMR (400
MHz, DMSO-d,) § (ppm): 8,18 (d, 2H, J=8,7 Hz, Ar-H), 7,86-7,81
(m, 2H, Ar-H), 7,72-7,70 (m, 2H, Ar-H), 7,68 (s, 1H, pyrimidin-H),

7,04 (d, 1H, J=8,2 Hz, Ar-H), 6,72 (s, 2H, NH,), 6,11 (s, 2H, CH -
benzodioxole); phd PC-NMR (100 MHz, DMSO-d ) 0 (ppm)
164,8, 164,3, 163,9, 149,8, 1483, 137,1, 132,0, 131 8, 129,5,
124,5,122,2,108,7, 107,4, 102,0, 101,6 (CH,-benzodioxole); phé
MS (ESI): [M+H]" dy kién: 370,02, tim thdy: 369,97.
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Din chat chita khung 2-isoxazoline (5): Tén IUPAC:
4-((3-(benzo[d][1,3]dioxol-5-yl)-4,5-dihydroisoxazol-5-yl)
methyl)-2-methoxy phenol; tinh chat cim quan: tinh thé hinh kim
mau tréng; nhiét d6 nong chay: 124-126°C; tinh tan: tan trong DCM,
it tan trong EtOH, khong tan trong nudc; sic ky 16p mong: R=0,30
[n-hexan - ethyl acetat (7:3)]; R=0,45 [toluen - ethyl acetat (9 DI
R=0,20 [toluen - DCM (9:1)]; pho IR (ATR, v em): 3533,59 (v,

)291251 (Vo) 1608,63, 1502,55, 1452,40, 1219,01, 1209, 99
pho 'H-NMR (500 MHz, CDCL,): 6 (ppm) 7,25 (d, J=1,7 Hz, 1H,
Ar-H), 6,99 (dd, J=8,0 Hz, J=1,7 Hz, 1H, Ar-H), 6,85 (d, /=8,0 Hz,
1H, Ar-H), 6,79 (dd, J=8,0 Hz, /=2,0 Hz, 2H, Ar-H), 6,72 (dd, J=8,0
Hz,J=2,0 Hz, 1H, Ar-H), 5,99 (s, 2H, CH,-benzodioxole), 5,54 (brs,
1H, OH), 4,95-4,89 (m, 1H, CH-isoxazoline), 3,89 (s, 3H, CH,-0-),
3,26 (dd, J=16,5 Hz, J=10,2 Hz, 1H, CH,-isoxazoline), 3,06 (dd,
J=14,0 Hz, J=6,5 Hz, 1H, -CH,-), 2,98 (dd, J=16,5 Hz, J=8,0 Hz,
1H, CH,-isoxazoline), 2,82 (dd J=14,0 Hz, J=6,5 Hz, 1H, -CH,-
); pho”C-NMR (150 MHz, CDCL,): 6 (ppm) 156,1, 149,2, 148,1,
146,6, 144,5,129,0, 124,0, 122,1, 121 4,114,4,112,0,108,2, 106,4,
101,5 (CH,-benzodioxole), 82,0, 56,0, 40,7, 39,6; pho MS (ESI):
[M+H] du kién: 328,12, tim thay 328,21.

Dua theo tra ctru trén SciFinder (2022) [12], ngoai trir din chét
(1) ¢6 cac két qua phan tich phd hoan toan phu hop véi tai liéu [11],
cac dan chat (2), A). (4) va (5) déu 1a cac dan chit méi hoan toan
chua dugc cong bd. Két qua phan tich cdu trac phd IR, 'H-NMR,
BC-NMR va MS ciia cac chét cho cau tric hoan toan phu hop voi
duy kién ban dau. Piém dic biét la khung cdu tric 1,3-benzodioxole
v6i nhom CH, ddc trung ndm gitta 2 nguyén tir oxy. Khi phan tich
phd 1H-NMR nhom CH, nay cho mot dinh singlet 2H voi d6 dich
chuyén dao dong trong khoang tir 5,97 dén 6,11 ppm, twong tmg
v6i mot dinh nam trong khoang tir 101,1 dén 101,7 ppm khi phan
tich phd *C-NMR. Do tinh khiét ctia cac chat téng hop dugce khao
sat so bo bing sic ky 10p mong voi 3 hé dung mdi khac nhau va
khong thay vét la ngoai vét san pham chinh khi quan sat ban sic
ky 16p mong dudi dén UV tai 2 budc song 254 va 365 nm. Ngoai
ra, két qua phan tich phd 'H-NMR cua céc chit déu khong thdy céc
proton cta tap chét. Céc két qua phén tich trén so bo cho thay 5 dan
chit tong hop phi hop cho thir nghiém sinh hoc.

3.3. Hogttinh khéng khudn ciia cic dén chit 1,3-benzodioxole

Cac chit tong hop (1)-(5) va nguyén liéu piperonal dugc khao
sat hoat tinh khang khuan bang cach do duong kinh ving tre ché
dya theo phwong phap khuéch tan trong thach [9]. 5 chung vi
khuan gay bénh dugc ding trong thir nghiém gom: E. coli ATCC
25922, P. aeruginosa ATCC 27853, E. faecalis ATCC 29212, S.
aureus ATCC 29213 (MSSA) va S. aureus dé khang methicilin
ATCC 43300 (MRSA). Thir nghiém v6i chimg duong cho thay, 5
ching vi khuan déu con nhay voi khéng sinh amikacin vi duong
kinh vong trc ché trén cac vi khudn thr nghiém lan luot 1a: 22
mm (E. coli), 26 mm (P. aeruginosa), 9 mm (E. faecalis), 23 mm
(MSSA) va 16 mm (MRSA). Két qua trén nam trong khoang gidi
han kiém soat chat luong dbi voi phuong phap khuéch tan dia
cua cac ching vi sinh vat phat trién nhanh trén mau chimg duong
amikacin [10]. Nhu vay, cac chung vi sinh vat chuan st dung phu
hop cho thir nghi¢m.
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P. aeruginosa

E. faecalis

DMSO
(chtrng am)

Chét (2)
(150 ug)

Chat (2)
(300 pg)

9,5 mm

(-): khéng c6 vong G ché.

Hinh 8. Hoat tinh khang khuan cua dan chét (2) trén 5 ching vi
khuan thir nghiém.

Trong két qua thir nghiém (hinh 8), chimg am (DMSO) khong
thé hién dwong kinh vong tc ché trén ca 5 chung vi khuan thir
nghiém. Diéu nay chimg to két qua thu dugc trong thir nghiém 1a
dang tin cdy. Trong 5 chat dugc thr nghiém, chi duy nhét dan chat
base Schiff (2) thé hién dwong kinh vong tc ché trén 4 chung vi
khuan: E. coli, E. faecalis, MSSA va MRSA. Trong do, duong kinh
vong e ché trén chung E. faecalis 1a nho nhat ¢ ca 2 nong do thir
nghiém (8-9 mm). Kétqua nay tuong tu vdi chimg duong amikacin.

Dan chat (2) trc ché sy phat trién trén ca chung vi khuan gram
am (E. coli) va 3 chung vi khuan gram duong (E. faecalis, MSSA
va MRSA). Dic biét, trén chung vi khuan dé khang khang sinh
MRSA thi dan chét (2) khong chi thé hién dugc vong tc ché ma
duong kinh cua vong nay lon nhit so véi trén 3 ching con lai. Khi
tang luong chat thir nghiém (2) 1én gap doi (tir 150 1én 300 pg) thi
dudng kinh ciia vong te ché trén ca 4 chung ciing tang 1én. Diéu
nay ¢6 thé so bd nhdn dinh kha nang khang khuén cua dan chat
(2) phu thuge vao ndng do. Nong do tre ché tdi thiéu cua chat 2)
duoc xac dinh va trinh bay & bang 2. Két qua duoc so sanh véi mau
chung duong 1a khang sinh amikacin.

Bang 2. Gia tri MIC cha chéat (2) trén cac chung vi khuan thip
nghiém.

) Gia tri MIC (pg/ml)
Chat thir
E. coli E. faecalis MSSA MRSA
Chét (2) 256 256 256 512
Amikacin 2 256 4 4

Dua trén hoat tinh khang khuén ciia din chét (2), c6 thé khing
dinh sy két hop giita khung cdu trac 1,3-benzodioxole va nhom
chirc base Schiff gop phan vao kha ning wrc ché sy phat trién cua
cac chung vi khuan thir nghiém. Didu kh thi vi 14 hoat tinh khang
khuan cua chat (2) trén 4/5 chung vi khudn thir nghiém bao gom
ca vi khudn gram 4m va gram duong. Hon nita, v6i kha ning irc
ché trén ca ching MRSA, dich tic dong du kién cuia chét (2) co
thé khong lién quan co ché tic dong cua cac khang sinh nhom
B-lactam.
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3.4. Du dodn dich tic dpng ciia chit (2) trén vi khudn

Nhim dy doan dich tac dong ciia dan chat (2) trén vi khuan,
chang t6i dd dwa vao hé théng may chi truc tuyén Similarity
Ensemble Approach (https://sea.bkslab.org/) [13]. Két qua phan
tich goi y chat (2) ¢6 hoat tinh tot d6i voi enzyme FabH cua E.
coli. Day 1a mot enzyme can thiét dé tong hop acid béo & vi khuan.
That vay, mot $0 nghién ciu vé céc chit (rc ché FabH duoc cong
b4 [14, 15] cho thdy, cic mot sb chét e ché FabH c¢6 cau tric kha
tuong d?)ng v6i dan chit base Schiff (2) trong nghién cliru nay.
Nghién ctru duoc tiép tuc thuc hién bang viéc mo phong in silico
kha nang gin két ctia chat (2) vao mt s cau tric protein FabH ciia
E. coli (PDB-ID: 6X7R) va cua S.aureus (PDB-ID: 6KVS) [16]
bing phan mém Autodock Vina 1.1.2. [17]. Két qua cho thdy, chat
(2) co kha nang gén két trén khoang xtc tac ctia enzyme FabH trén
ca 2 chung vi khuan. Két qua phan tich cac twong tac trong khoang
gén két cuia chit s6 (2) va enzyme FabH dugc trinh bay ¢ hinh 9
(FabH cua E. coli) va hinh 10 (FabH cua S. aureus).

X (
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Hinh 9. M6 phong sw gén két clia chét (2) vao enzyme FabH cua E.
coli (PDB-ID: 6X7R).

Asns54

Phed;
o=
—H-
/
H

QE

Hinh 10. M6 phdéng sw gan két ctia chat (2) vao enzyme FabH cua
S. aureus (PDB-ID: 6KVS).

4. Két luan

5 dan chat mang khung c4u tric 1,3-benzodioxole két hop véi
cac nhom chirc hoa hoc va khung cdu tric da dang khac nhau da
duoc tong hop trong nghién ctru nay, 4 chat trong s d6 ¢6 cau tric
hoan toan mdi theo tra ctu trén SciFinder. Két qua khao sat hoat
tinh khang khuan cho thay, chat (2) véi céu tric két hop giita base
Schiff va vong 1,3-benzodioxole cho hoat tinh & mirc trung binh
trén 4 ching vi khuan bao gdm ca gram am va gram duong, trong
d6 c6 chiing vi khuan dé khang khang sinh MRSA. Nghién ciru du
doan va mo phong twong téc in silico goi y vé kha ning gin két cua
chat (2) d6i v6i enzyme FabH cua vi khuan. Cac két qua trén tao
tién d& cho céc nghién ctru tiép theo vé nhom cau tric base Schiff
va 1,3-benzodioxole nham phét trién thanh thudc khang sinh tiém
nang.
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Xdy dirng quy trinh dinh lwong dong thai 2 hop chat phenol orcinol glucoside
va curculigoside trong Sam cau (Curculigo orchioides) bang UPLC-PDA

Nguyén Thi Anh Nguyét"”, Nguyén Huynh Thanh Tuyén', Lé Vin Huén?, Tran Thi Van Anh'

'Khoa Duoc, Pai hoc Y Duoc TP Hé Chi Minh, 141 Dinh Tién Hoang, phuong Bén Nghé, quan 1, TP Hé Chi Minh, Viét Nam
2Khoa Duge, Trieong Pai hoc Binh Duwong, 504 dai 16 Binh Dicong, phwong Hiép Thanh, TP Thii Dau Mét, tinh Binh Dicong, Viét Nam

Ngay nhan bai 14/2/2023; ngay chuyén phan bién 17/2/2023; ngay nhan phan bién 6/3/2023; ngay chap nhan dang 10/3/2023

Tém tit:

O Viét Nam, than ré Sim cau (Rhizoma curculiginis) dwge ding chira ho, li¢t dwong, tir cung lanh... Cac hop chit phenol tim thay
trong Sim cau dwoc xem 13 thanh phén c6 tac dung chira bénh, tuy nhién chuyén luan Sam cau trong Dugc dién Viét Nam hi¢n nay
chura ¢6 chi tiéu dinh lwrgng cac thanh phan phenol chinh. Do d6, nghién ciru nay dwgc thire hién v6i muc tiéu xdy dyng quy trinh dinh
Iwgng dong thoi 2 hep chit phenol orcinol glucoside (OG) va curculigoside (CG) trong Sam cau bang UPLC-PDA nhim phuc vu viée
tiéu chuén héa dwoc liéu. Quy trinh dinh lwgng df)ng thoi OG va CG dwoc thue hién trén hé théng Acquity UPLC-PDA (Waters), cot
InﬁnltyLab Poroshell 120 CS-C18 (3,0x150 mm, 2,7 pm). Quy trinh dinh lwgng dwgc dénh gia theo hwéng din ciia H01 nghl quoc té
vé hai hoa cac thi tuc ding ky dwge phim sir dung cho con nguoi (ICH). Quy trinh dinh lugng OG va CG dat cac yéu cAu vé tinh twong
thich h¢ thong, tinh dic hiéu, khoang tuyén tinh (R%>0,999), d9 Lip lai trong ngay va lién ngay (RSD<2,0%), dj diing ciia phwong
phap ¢6 ty 1 phuc hdi OG 12 97,08-103,60% va CG 1a 100,28-111,25. 6 miu SAm cau thu tai Son La, Lao Cai, Dak Nong c6 ham lwgng

0G va CG phu thude vio viing trdng va thoi gian thu hai véi OG 13 0,36-1,301% va CG 0,041-0,123%.

Tir khod: curculigoside, orcinol glucoside, sac ky léng hi¢u suat cao, Sdm cau.

Chi sb phin logi: 3.4

1. Dt van de

Sam cau 12 mot cdy thudc dugc phan bd rong rai ¢ Viét Nam,
Trung Quoc An b9, Malaysia, Nht Ban va Uc [1]. Trong cac bai
thudc ¢d truyén, than ré Sam cau thuong ding dé chira phong thip,
lung lanh dau, than kinh suy nhuoc... [1]. Thanh phan hod hoc
chinh ciia than ré Sam cau la cac hop chat phenol glycosid g(‘)m
OGvaCG(A)[2,3] (hmh 1) co cac tac dung sinh hoc nhu chong
loang xuong [2], chéng trim cam, chdng dxy hod, ting cudng
mién dich va cai thién chimg lodng xuong ¢ nguoi gia [4]. Ngoai
ra, ciing v6i dic tinh sinh thai nhu dé trong, phat trién tot voi diéu
kién khi hdu tai Viét Nam [1] nén Sam cau dugc coi la loai dugc
liu tiém nang trong phong va chita bénh trong twong lai.

A) HO. (B) OﬁH
3 %o o i _OH
HO H o 2 OH 0 o o .,
6H - ‘OH
OH
Hinh 1. Céng thirc ciu tao ciia OG (A) va CG (B).

Dugc liéu Sam cau da duge dua vao chuyén luan Duoc dién
ctia Trung Qudc, Hong Kong, Viét Nam [5-7] va dua mtc chi tiéu
chat lugng cho than r& Sdm cau dya vao ham lugng CG la chat
diém chi (marker) quan trong cho dinh luong bing sic ky long
hiéu ning cao (HPLC). Tuy nhién, Dugc dién Viét Nam V chi ¢6
chi tiéu dinh lugng vé “ham lugng chit chiét duoc trong dugc
liéu” [7]. Do do, viéc bd sung chi tiéu ham luong bing phuong
phép hién dai HPLC Ia can thiét nhim nang cao tiéu chudn chét
luong cho Sdm cau va phu hop véi tiéu chudn cia nhiéu nudc

*Tac gia lién hé: Email: ntanguyet@ump.edu.vn
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trén thé gi6i. Nghién ciru vé thanh phan héa hoc va hoat tinh sinh
hoc ciia SAm cau cho thay, ngoai CG, OG ciing 1 mot thanh phan
chinh dang chii y [2, 4]. Vi vdy, nghién ctu nay dugc thuc hién
v6i muc tidu xay dung quy trinh dinh lugng ddng thoi OG va CG
trong SAm cau bang phuong phap UPLC-PDA phuc vu cho viéc
kiém soat chat lugng va xdy dung tiéu chuan dugc ligu ciing nhu
cac ché pham tir SAm cau ¢ Viét Nam.

2. Nguyén liéu va phuong phap nghién ciu
2.1. Nguyén li¢u

Mau than ré Sdm cau tuoi thu tai Sin Chéng, huyén Si Ma Cai,
tinh Lao Cai vao thang 3/2021 dugc rua sach, phoi kho, xay va ray
lam nguyén liéu xdy dung quy trinh dinh lugng. Mau dugc dinh
danh thudc loai Curculigo orchioides bang cach phan tich trinh tur
gen trnH-psbA va rps16, dugc thuc hién boi Trung tam Khoa hoc
va Cong nghé Dugc Sai Gon (Sapharcen) thudc Pai hoc Y Duogc
TP H) Chi Minh. 5 mau Sdm cau khac (than r& va ré) thu hai tai
Pak Nong, Son La va Lao Cai tai cac thoi diém khéc nhau tir nam
2021 dén 2022, duoc dung dé dinh luong so sanh ham lugng cua
0G va CG theo quy trinh da xdy dung. Cac mau dugc luu tai Bo
mon Duoc liéu, Khoa Duoc, Pai hoc Y Duoc TP Hb Chi Minh.

2.2. Céc dung méi, héa chit, thiét bi

Chat chuan gom OG (98,57%, HPLC) va CG (99,02%, HPLC)
dugc cung cfip boi Khoa Duge, Pai hoc Y Duge TP Ho Chi Minh.
Cac dung moi dat tiéu chudn dung cho HPLC gdm methanol
(Scharlau, Tay Ban Nha), acid trifluoroacetic - TFA (Scharlau, Tay
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Method development for the simultaneous
quantification of orcinol glucoside and curculigoside
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Abstract:

In Vietnam, the rhizomes of Curculigo orchioides have been
traditionally used for the treatment of cough, impotence, cold uterus,
etc. The phenolic compounds were determined as active constituents
of C. orchioides; however, there is no quantitative criterion for these
compounds in C. orchioides in the Vietnamese Pharmacopoeia.
Therefore, this study aimed to develop a simultaneous quantification
method for orcinol glucoside (OG) and curculigoside (CG) by UPLC-
PDA system, required for the standardisation of C. orchioides rhizome.
The simultaneous quantification of OG and CG was performed on the
Acquity UPLC-PDA (Waters) system, InfinityLab Poroshell 120 CS-
C18(3,0x150 mm, 2.7 pm). The method was evaluated according to The
International Council for Harmonisation of Technical Requirements
for Pharmaceuticals for Human Use (ICH) guidelines. The quantitative
analysis of OG and CG met all validation requirements, including
system suitability, specificity, linearity (R*>0.999), inter-day and intra-
day precisions (RSD<2.0%), accuracy with OG and CG recovery
rate of 97.08-103.60 and 100.28-111.25, respectively. The contents of
OG and CG in 6 samples of Rhizoma curculiginis collected in Son
La, Lao Cai, and Dak Nong varied according to the growing region
and harvest time with the yield of OG and CG 0.36-1.301 and 0.041-
0.123%, respectively.

Keywords: Curculigo orchioides, curculigoside, orcinol glucoside, Ultra
performance liquid chromatography.

Classification number: 3.4

Ban Nha), acetonitril - ACN (Merck, Puc) va acid formic - FA (J.T.
Baker, M¥), nudc cat 2 lan. Quy trinh dinh luong dugc xdy dung
trén hé thong Acquity UPLC-PDA (Waters) va ct InfinityLab
Poroshell 120 CS-C18 (3,0x150 mm, 2,7 pm).

2.3. Phuwong phap nghién ciru

Khao sat diéu kién sdc ky UPLC: Khao sat budc séng phat
hién dwoc thue hién trén mau chuén OG (200 pg/ml) va CG (200
ng/ml) pha trong ethanol 70%. Mau thir (2 g bot dugc liéu/50 ml
ethanol 70%) dugc khao sat vé didu kién phan tach cac pic dinh
luong trén hé thong UPLC véi thanh phan pha dong gdm céc loai
acid nhu FA, TFA va ty 1€ cla cac acid voi CAN, toc do dong va
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chuong trinh dung méi sao cho pic OG va CG dat yéu cau vé cic
thong s6 sic ky (%RSD ciia thoi gian luu va dién tich pic, hé sb bat
61 xtmg va do phan giai).

Khdo sdt quy trinh chiét xudt duwoe liéu: Sir dung phwong phap
UPLC dé khao sat diéu kién chiét xuat mau thir (40 mg/ml trong
ethanol 70%), bao gdm phuong phap chiét xuat (dun hoi luu va
siéu am), dung mdi (methanol 100 va 70%, ethanol 96, 70 va
50%), thoi gian (15, 30, 45, 60, 75 va 90 phit), s6 1an chiét xuat
duoc liéu (1, 2 va 3 lan) voi thé tich dung méi chiét (10, 20 va 25
ml) dé thu dugc ham lugng cua OG va CG dat hiéu suat cao dua
trén viéce so sanh dién tich dinh cua céc pic dinh luong 6 cac diéu
kién chiét xuat khac nhau trong cing diéu kién phan tich.

Quy trinh dinh heong dong thoi OG va CG trong Sam cau:

- Méu chuan: Can chinh xac khoang 10 mg chuan vao binh
dinh mtrc 10 ml, thém ethanol 70%, siéu am va bo sung dung moi
dén vach dé duoc 2 dung dich chuin géc (OG va CG) ¢o n6ng do
13 1 mg/ml. Tir cc dung dich nay, pha ddy hdn hop chuin gém 6
nong do co thanh phan gdm OG (10, 50, 125, 250, 500 va 1000
pg/ml) va CG (5, 10, 50, 125, 250 va 500 pg/ml). Cac dung dich
chuén nay duoc loc qua mang loc PTFE 0,22 pm.

- Méu thir: Can chinh x4c khoang 1,0 g bot dugc lidu, thém
chinh xac 20 ml ethanol 70%, dun hdi lwu trong 60 phut & 95°C, dé
ngudi va loc qua bong vao binh dinh muc 25 ml. Tiép tuc chiét lan
2 véi 5 ml dung moi ethanol 70% trong 30 phut & cling diéu kién
nhu chiét 1an 1, loc qua gon, rira ba dugc li¢u va bong gon sau khi
loc. B6 sung ethanol 70% vira du 25 ml trong binh dinh miic, lic
déu, loc qua mang loc 0,22 um.

Diéu kién UPLC: May Acquity UPLC-PDA (Waters), du do
PDA, cot sic ky InfinityLab Poroshell 120 CS-C18 (3,0x150 mm,
2,7 um), budc soéng phat hién 220 nm (OG) va 283 nm (CG). Pha
dong gém TFA 0,05% (A) va ACN (B). Chuong trinh dung moi
gdm: 8-12% B (1 phut), 12-15% B (8 phut), 15-25% B (4 phit),
25-46% B (9 phut), 46-70% B (1 phut) (tong 20 phut). Nhiét do cot
25°C, tdc do dong 0,3 ml/phit, thé tich tiém mau 3 pl.

Xac dinh ham luong (%) OG va CG: Tinh ham lugng cia OG
va CG trong dugc lidu dua vao dién tich pic cta cac hgp chat nay
trén sac ky d0 cua dung dich thir, dwong chuan da lap cia céc
chuén trong tmg cia chung. Cu thé, ham luong cia OG va CG
dugc tinh toan theo cong thuc sau:

St 25
X% =— X —Xx p x100
a m

trong d6 St 14 dién tich pic cia OG va CG trong mau thir (V' xs); a
14 hé s6 phuong trinh hdi quy dwong tuyén tinh cta chuén; p 1a do
tinh khiét cua chat chuan %; m la khéi luong can ciia mau thir di
trir d6 4m (mg).

Danh gid quy trinh dinh luong: Quy trinh dinh luong da khao
sat dugc danh gia theo huéng dan cua ICH [8], bao gdm tinh phil
hop hé théng, tinh chon loc, khoang tuyén tinh, gidi han phat hi¢n
(LOD), gidi han dinh lugng (LOQ), d9 1ap lai trong ngay, do chinh
xdc trung gian va do ding.
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Binh legng OG va CG trong cdc mau thir: Ung dung quy trinh
dinh lwong da xdy dyng dé so sanh ham luong ciia OG va CG trong
6 mau Sam cau. Céc két qua ham luong duoc hién thi bang ham
lugng (%) trung binh (TB£SD) va dugc phén tich thong ké bing
phuong phap One-Way ANOVA va phép kiém dinh Tukey bang
phan mém Minitab 19. Sy khac biét giita céc gia tri trung binh
duoc xem 14 ¢6 ¥ nghia thong ké khi p<0,05 véi do tin cdy 95%.

3.Kétqua
3.1. Khdo sdt diéu kién sic ky

Két qua khao sat phd UV clia mau chuan pha trong methanol
cho théy, cac dinh hép thu cuc dai (A, ) tai cac bude song lan luot
1a 202,2, 220,1 va 270,8 nm (OG); 199,9 va 282,7 nm (CG). Do
do, chon budc song dinh lugng 1a 220 nm (OG) va 283 nm (CG)
vi cac dinh hép thu nay co tin hiéu on dinh, d6 nhay cao va it bi
anh huong boi duong nén. Pha dong phu hop duoc lya chon dé
phan tich mau thir gém TFA 0,05% (A) va ACN (B). Chuong trinh
dung moi gom: 8-12% B (1 pht), 12-15% B (8 phut), 15-25% B
(4 phit), 25-46% B (9 phut), 46-70% B (1 phut) (tong 20 phit).
Nhiét d9 ¢ot 25°C, toc do dong 0,3 ml/phit, thé tich tiém méau 3 pl.
Diéu kién sac ky da lya chon (hinh 2) dé dinh lugng dong thoi OG
va CG cho thiy cac pic can dinh lwong tich hoan toan vdi céc tap
ké can va dat cic thong s6 sic ky.

(A)

220 nm

§. 8 § 8

minute

(8)

0.040

0.030

AU

0.020

0G-6.267

0.010

0.000

-0.010

4.00 6.00 8.00 10.00 1200 14/00 16/00 18/00 20100
minute

(C) oso

283nm

0.040]

po 5

0.0207

CG-18.109
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0.010]

0000

-0.010

4.00 6.00 8.00 10,00 12100 14:00 16.00 18100 20.00

minute

Hinh 2. Sic ky dé UPLC-PDA clia mau thir & cac bwéc séng: (A)
220 nm, (B) 283 nm va (C) mAu chun.
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3.2. Khao sdt quy trinh xir ly mdu thiv

Két qua khao sat & hinh 3 cho thiy, phwong phap chiét hoi luu
¢6 uu thé hon phuong phép siéu dm. Vé khio sat dung moi chiét
xuat mau thu, dung méi EtOH 70% thé hién hiéu qua chiét xuét
OG va CG cao nhét. Vé khao sat thoi gian chiét, dién tich dinh OG
va CG trong thoi gian dun hoi luu 75 va 90 phit cao hon dang ké
so voi cac thoi gian khac, tuy nhién gilra thoi gian dun 75 va 90
phat khong c6 sw khéc biét nhiéu. Do d6, chon thoi gian dun 90
phut nham dam bao chiét kiét hoat chit can dinh luong. Vé khao
sat s6 lan chiét va ty 1¢ dung moi chiét xuat, cac chat chiét dugc
trén 92% ¢ lan chiét dau tién va dat trén 98% & lan chiét thir 2
(bang 1). Do do, chon céch chiét lién tyc 2 lan dé dam bao chiét
kiét hoat chét can dinh lugng. D4i véi ty 18 thé tich, dung moi 25
ml dat hiéu suat chiét cao hon so véi cac ty 1€ thé tich con lai.

14000000  Khao sat phuang Khéo sat dung méi chiét xut
phép chiét

- 12000000 25000000 D0G mCG
X 00G mCG
Z. 10000000 20000000
'E =
i 8000000 515000000 i
S 6000000 3 :
= £10000000 : ;
@ 4000000 .l i
a 7

2000000 5000000 3' H

o bl Fim P i I Lo G
sieudm  Hol luu MeOH 100% MeOH 70% EtOH 96% EtOH 70% EtOH 50%
Khao sat thai gian chiét
631439
14000000 \ 654623
| —
P
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3 N 12456250
= 10000000 wess
£ 296063
5 8000000
=
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I

c
£ 4000000 5854391 —e=0a =wmeh

2000000
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Hinh 3. Két qua khao sat diéu kién chiét.

Bang 1. Két qua khao sat thé tich dung méi va sé 1an chiét xuat
mau tho.

Thé tich dung mdi chiét

S0 lan chiét 10ml 20 ml 25 ml

06 G 0G CG 06 G
Ll 92,80%  9322%  9572%  9594%  9696%  97,32%
L2 586%  563%  364%  3,59% 241%  2,05%
L3 134%  L15%  064%  047% 0.63%  043%
L1+L2 98,66%  98,85%  9936%  99,53%  9937%  99,57%

3.3. Danh gid quy trinh dinh lwgng theo ICH

Khdo sdt tinh phit hop hé thong: 6 1an tiém lién tiép mau thir
Sam cau (40 mg/ml) pha trong ethanol 70% c6 két qua do léch chuan
tuong ddi (RSD %) cta céc thong sd sac ky nhu dién tich pic, thoi
gian luyu khong qua 2%, do phan giai, hé sd bat ddi, sd dia 1y thuyét
déu dat yéu cau phan tich. Do d0, quy trinh dinh luong dat tinh phu
hop hé thong (bang 2).



Bang 2. Tinh phu hop hé théng cta quy trinh dinh lwgng OG va
CG (n=6).

t,(phit) (RSD %) S (uV xs)(RSD %) *Rs  As N
0G 63 (04) 3365744 (0,2) 197 099 11071
G 18,1(02) 188846.5 (0,6) 18 101 277370
Yéuchu  RSD<2 RSD<2 Rs>1S  08<A<LS 2000

2:d0 phan giai cla pic dinh lwgng so vai pic Iién tfu’c'yg; ty: thoi gian'lu’u;
S: dién tich dinh; Rs: d6 phan giai; As: hé s6 bat d6i xi¢ng; N: sO dia
ly thuyeét.

Tinh ddc hiéu: Phan tich 4 miu gdm mau tring (ethanol
70%), mau thir, mau chuan (OG va CG c6 nong do 200 pg/ml
trong ethanol 70%) va méu thir thém chuan. Két qua khao sat
tinh dac hidu cho thdy, miu trang khong co pic ciia cac chat
can dinh lugng, phé UV va thoi gian luu (t,) cua OG (6,3 phut)
va CG (18,1 phut) trong mau thtr, mau chuan va mau thu thém
chuén tuong dwong nhau. Khi thém chuan vao méu thir, chiéu
cao va dién tich pic cia OG va CG trong mau thir ting cao hon
50 v6i trude khi thém chuan.

Khodang tuyén tinh, LOD va LOQ: Két qua bang 3 cho théy,
quy trinh dinh lugng ddi véi OG va CG c6 khoang 4p dung
twong d6i rong, véi ham luong trong khoang tuyén tinh cua OG
(10-1000 pg/ml, R*=0,999) va CG (5-500 pg/ml, R*=0,9991).
Gi4 tri LOD cta OG va CG tai ndng do 1an luot 1a 10 va 5 pg/ml
ghi nhan tin hiéu cua S/N (H tin hi¢u/h nhiéu) dat khoang 2-3
(trong d6, H 1a chiéu cao pic OG hodc CG; h 1a chiéu cao tin
hiéu nhidu nén 16n nhat). Gia tri LOQ 1a 0,83 pg/ml (OG) va
1,67 pg/ml (CG) dugc suy ra tt LOD (LOQ=3,3xLOD) [8].

Bang 3. Dwong tuyén tinh, LOD, LOQ cuia OG va CG cua quy trinh
dinh lwong.

Hop cht Phwong trinh hdi quy* R? Khodng dp dung (ug/ml) LOD (pg/ml) LOQ (pg/ml)
0G y=15853x+241632 09990 10-1000 0,25 0,83
CG y=5357,9x+544,09 09991 5-500 0,5 1,67

a: phwong trinh hdi quy ¢é tinh twong thich (F>F

0,05)'

DG chinh xdc va @ ding: Két qua & bang 4 va 5 cho théy,
quy trinh dinh lugng OG va CG trong Sam cau da xay dung c6
6 1ap lai cao, trong d6 do lap lai trong ngay ciia 6 mau thir dwoc
phan tich trong cung mot ngay c6 RSD ctua OG va CG dat 0,52-
1,41% va RSD ctia 12 mau thir dwgc phan tich & hai ngay khac
nhau 13 1,3-1,7%. Do dung ctia phuwong phap c6 ty 1¢ phuc hoi
cua OG 12 97,08-103,60% (RSD=0,41-1,85%) va CG 1a 100,28-
111,25 (RSD=0,98-1,70%).

Bang 4. b6 chinh xac cua quy trinh dinh lwong OG va CG.

. _ B chinh xdc
Hopchat  X+SD (n=6) (mg/y)  Ham lugng (%) RSD % () 5D % ol
0G 6,10£0,03 0,610+0,003 0,52 1,30
CG 0,95+0,01 0,095+0,001 141 1,70

trong d6:2:do 1ap lai trong ngay, ®: dd chinh xac trung gian.
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Bang 5. D6 dung cua quy trinh dinh lwong OG va CG.

Hop chit 0G CG

Ty l¢ thémvio  10% 20% 30% 30% 60% 90%

D0 phuc hoi 963984  997-1005  1022-1058  989-1013  106,0-1080 109,1-112,5
Trung binh 97,08 100,01 103,60 10028 107,18 111,25
RSD % 1,18 041 185 125 098 1,70

3.4. Két qud dinh lwong OG va CG trong 6 miu Sém cau

Két qua bang 6 va hinh 4 cho thiy, cac miu dugc liéu Sam
cau ¢ cac dia phuong khac nhau c6 sy chénh Iéch ham lugng
OG va CG. Két qua dinh luong 6 mau cho thay, than ré Sim cau
thu héi tai Son La (mau D) ¢6 ham lugng OG cao nhat (1,301%)
nhung ham luong CG lai thép nhit. Trong khi mau ré thu hai
tai Dak Nong (miu F) chira ham lugng CG cao nhat (0,703%)
nhung lai khong phat hién duoc OG ¢ diéu kién phan tich. Mau
E (than r&, Dk Nong) chira ca 2 hop chét nay tuong ddi cao véi
0G (0,903%) va CG (0,123%). Ca 3 miu A, B va C (than ré)
tréng tai Lao Cai déu c6 chira ham lugng OG va CG ¢ muc do
trung binh voi OG 1a 0,36-0,773% va CG 0,061-0,107%.

Bang 6. Ham lweng ctia OG va CG trong 6 mau Sam cau (TB£SD%,
n=3).

Miu Noi trong Thu hai 0G (%) CG (%)

A Lio Cait 302021 0,360+0,03¢ 0,06140,001"
B Lio Cait 102021 0,773+0,008¢ 0,10740,000"
C Lio Cait 32022 0,55540,002¢ 0,09240,001'
D Son La® 52022 1,30140,004¢ 0,041£0,000¢
E Dik Nong’ 52022 0903£0,011° 0,12340,002¢
F Dék Nong’ 612022 nd 0,703£0,007"

n.d: non-detected = khéng thé phat hién; =: than ré&; ®: r& con. Cac gia
tri c6 ky tw theo sau khac nhau thé hién sw khac biét cé y nghia thdng
ké (Tukey, p<0,05).
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Hinh 4. Sic ky d6 UPLC-PDA (A =220 nm) dinh lwong OG va CG

trong 6 mau Sam cau.
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4. Ban luan

0G va CG thuong duoc xem 1 chit chi diém quan trong cia
duogc liéu Sam cau. Do do, quy trinh dinh lugng OG va CG béng
HPLC [9, 10] hodc UHPLC [3] ciing da duogc xay dung. Dugc
dién Trung Qudc [5] va Hong Kong [6] chi yéu cau kiém nghiém
ham Iuong CG trong than r& SAm cau. Tuy nhién, trong da s6
céc tai liéu dd cong bd déu cho thy pic cua OG xuat hién kha
cao va 1a pic chinh trén sic ky dd HPLC/UHPLC phan tich dich
chiét than r& Sam cau & budce song 220 nm [9, 10]. Ham luong
ctia OG thudng cao hon so véi CG & cac miu Sam cau trong tai
Trung Qudc [10] va Viét Nam [9]. Chinh vi vdy, viéc xdy dung
quy trinh dinh lugng dong thdi ca 2 hop chét phenol glycosid
nay (OG va CG) nham phuc vu cho viéc tiéu chuén hoa duge
liéu Sam cau la cac nghién ctru thiét thyc hién nay.

Vé diéu kién sdc ky, nghién ctru da lya chon phuong phap
UPLC dé xdy dung quy trinh dinh luong vi ¢6 nhidu wu diém
hon so v&i HPLC nhu tiét kiém vé dung méi, thoi gian phan tich
ciing nhu 13 hidu qua phén tach tot hon. Quy trinh dinh lugng
OG va CG bang HPLC ciia Dugc dién Trung Qubc va Hong
Kong co thoi gian phan tich 35-60 phut [5, 6]. Tuy nhién, quy
trinh dinh lugng cla nghién cuu nay dugc thuc hién trén cot
C18 (c& hat 14 2,7 um) ¢6 thoi gian phén tich kha ngan (20 phut)
nhung cac pic dinh lugng van dat cac yéu cau phan tich theo
ICH. Budc song phat hi¢n cua OG 1a 220 nm va CG 1a 283 nm
trong ethanol 70% ciing phii hop véi Duge dién Trung Qudc va
Hong Kong phét hién OG va CG ¢ cac bude song tuong img 1a
220 va 285 nm trong methanol [5, 6].

Vé khdo st quy trinh chudn bi mau thit, trong sb cac quy
trinh dinh lugng da cong bd, ngoai trtr nghién ctru cua Q. Bian
va cs (2013) [10], da phan cac nghién ctru khac déu khong khao
sat diéu kién chiét xuét (phuong phap chiét xudt, dung moi, nhiét
do, thoi gian) dé dat dugc hiéu suat chiét OG hoic CG 1a t6i wu.
Két qua khao sat ctia ching toi cho thiy, phuong phap dun hoi
luu va dung moi ethanol 70% Ia lya chon t6i wu dé chiét xuét
dong thoi OG va CG trong than ré Sdm cau, pht hop véi da s6
cac nghién ctru da cong bo. Bén canh d6, cic quy trinh dinh
lugng OG va CG trong than ré Sam cau da cong bd déu thuc
hién trén khéi lugng mau thir kha 16n (2-5 g) do ham luong CG
twong d6i thap. Quy trinh dinh lugng cua nghién ctru nay thuc
hién trén khbi lwong mau 1 1,0 g nhung van dam bao dat cac
yéu cau vé tham dinh theo ICH. V& thoi gian chiét xuat mau thir
ciing c6 su khéc biét giira cac quy trinh di cong bd vai thoi gian
dun hoi lwu 14 60 phit [6] va 120 phat [10]. Két qua nghién ctru
cua Q. Bian va cs (2013) [10] da cho thdy tong thoi gian chiét
xuat & 120 phut ¢ thé chiét duge OG va CG 1a t6t nhit. Nghién
ctru ndy ciing da khao sat dong hoc vé thoi gian chiét xuat cho
thay ham lugng ctia OG va CG tang dan ¢ thoi gian dun hoi luu
tir 15 dén 90 phut. Tuy nhién, ham luong cua cac hop chat nay
tang khong nhiéu ¢ thoi diém tir 75 phut tré di do ham lugng cac
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chét d4 dugc bio hoa trong dung méi. Do vy, dé tai di chon thoi
gian dun 13 90 phut (trén 1,0 g mau thir) vin dam bao chiét dugc
cac chat dinh lugng OG va CG 1a tdi wu. Bén canh do, dé tai con
khao st ty 16 dung moi va s6 1an chiét xuit mau thur dé dam bao
chiét kiét cac hop chat can dinh luong.

Vé két qua dinh lwong OG va CG trong 6 mau Sim cau,
chi tiéu ham lugng cia CG (HPLC-PDA) dugc quy dinh khong
dugc dudi 0,1% (Duge dién Hong Kong [6]) va 0,08% (Duoc
dién Trung Qudc [5]), Dugc dién Viét Nam chua c6 chi tiéu vé
ham lugng ctia CG hay OG. Két qua dinh lugng 6 mau Sam cau
thu hai tai TAy Nguyén (Dik Nong) va mién Béc (Son La, Lao
Cai) c¢6 ham lugng OG 1a 0,360-1,301% va CG 0,04-0,123%.
Nhu vay, trong $6 cac mau Sam cau dinh lugng c6 4 mau dat chi
tiéu ham luong ciia CG theo Dugc dién Hong Kong va Trung
Qudc véi ham luong ciia CG 1a 0,092-0,123% va chi c6 2 mau
gdbm mau A (Lao Cai, 3/2021) va miu D (Son La, 5/2022) co
ham lugng CG kha thap (0,04-0,06%) va diéu nay con phy thude
vao thoi gian thu hai mau, vi cic mau ¢ Lao Cai thu hai vao cac
thoi diém khac (10/2021 va 3/2022) déu ¢6 ham luong CG cao
hon (0,092-0,107%). Két qua dinh lwong ham lugng cta OG va
CG trong than ré S4m cau ctia nghién ctru nay ciing phu hop véi
két qua cia N.T.H. Ly va cs (2019) [9] da dinh luong trén céc
mau Sam cau thu hai tai 10 tinh ciia Viét Nam véi ham lugng OG
130,14-1,10% va CG 0,09-0,48%. V& ham luong ciia OG va CG
s0 v4i cac mau Sam cau tai Trung Qudc, cong bd cia Q. Bian va
¢s (2019) [10] cho théy ham lugng cta OG 1a 0,143-1,158% va
CG >0,174%. Két qua cua ching toi va nghién ciru cia N.T.H.
Ly va cs (2019) [9] déu cho thdy ham lugng OG trong cic mau
Sam cau ciia Viét Nam ciing tuong duong véi cac mau dugc
trong tai Trung Quéc. Trong khi d6, ham lugng ciia CG trong céc
mau Sam cau trong tai Viét Nam hoi thap hon so vi cic mau tai
Trung Qudc. Tuy nhién, diéu dang cha y 1a miu F (Pak Néng,
6/2022) c6 bd phan ding 1a & cho thay ham lugng cta CG cao
hon déng ké so v6i trong than r&, nhung nguoc lai ham luong
cta OG khong phat hién dugc (hinh 4). R& ¢6 thé 1a nguyén lidu
tiém ning giau hop chat CG, tuy nhién can phai ¢ khao sat thém
& nhiéu miu ré khac cia Sim cau.

£ ~
9. Ket luan

Quy trinh dinh lugng dong thoi OG va CG trong than ré
Sam cau bang UPLC-PDA dugc xay dung c6 thoi gian phan
tich ngén cing véi quy trinh xr Iy mau thi ciing di dwoc khao
sat nham dam bao két qua dinh lwong chinh xac ham lwong
cua OG va CG trong Sam cau. Bén canh do, quy trinh dinh
lugng dat tit ca cac yéu cu theo hudng din thdm dinh cua
ICH vé tinh twong thich hé théng, tinh tuyén tinh (R%>0,999)
trong khoang ap dung cta OG (10-1000 pg/ml) va CG (5-
500 pg/ml), do dac hiéu, do 1dp lai va do chinh xac trung gian
(RSD<2,0%), do ding ctia phuong phap c6 ty 18 phuc hdi OG 1a
97,08-103,60% va CG 1a 100,28-111,25. Ngoai ra, quy trinh dinh
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luong ciing da duge tng dung dé so sanh ham luong cta 2 hop
chét phenol glycosid nay trong 6 mau Sdm cau thu tai Son La,
Lo Cai, Dik Nong. Ham lugng OG va CG trong cac miu Sam
cau phu thudc vao ving trong va thoi gian thu hai véi OG la
0,36-1,301% va CG 0,041-0,123%.

LO1 CAM ON

Nghién ctru duoc hd trg kinh phi ciia S& Khoa hoc va Cong
nghé tinh Pak Nong, céc tac gia xin chan thanh cam on.
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Gia tri chan doan sém nhoi mau co tim cap
cta xét nghiém Troponin I siéu nhay trén hé thong Atellica

Nguyén Thi Ngoc Lan", Phan Thi Thu Huwong?

"Trwong Pai hoc Y Ha Ngi, 1 Tén That Ting, phwong Trung Ti, qudn Pong Pa, Ha Ngi, Viét Nam
’Bénh vién Da khoa Thai Binh, 530 Ly Bon, phuong Quang Trung, TP Thdi Binh, tinh Thai Binh, Viét Nam

Ngay nhdn bai 26/9/2022; ngay chuyén phan bién 29/9/2022; ngay nhan phan bién 21/10/2022; ngay chip nhan ding 25/10/2022
Tom tit:

Cac xet nghiém dong vai tro quan trong trong chén doan nhdi mau co t1m (NMCT) cap, glup bac sy 1am sang co thé ra
quyet dinh som trén bénh nhan nghi ngo' NMCT. T do, tang hiéu qua didu tri, gidm ty 1€ bién chirng sau NMCT cung
nhw tang ty Ié song s6t ciia bénh nhan NMCT. Troponin la mgt thanh phan trong phirc hgp co co, da duge sir dung 1a diu
hi¢u chin doan NMCT trén thwe hanh lam sang véi cac loai Troponln T va Troponin I siéu nhay. Tai Bénh vién Dai hoc
Y Ha Noi, trwée khi trién khai xét nghiém Troponin I siéu nhay da tién hanh xac nhan gia tri sir dung nhim so sanh hi¢u
nang cia phwong phap ma phong xét nghiém khao sat dwoc vai cac cong b ciia nha san xuit va dac biét khao sat gia tri
chin doan h¢i chirng vanh cap (HCVC) cua xét nghlem Troponm I siéu nhay. Két qua xac nhan gia tri sir dung ciia phwong
phap xét nghiém Troponin I siéu nhay trén hé thong Atelhca déu dap wng dwoc cac tiéu chuin ciia Vién Tiéu chuin Phong
thi nghiém va Lam sang Hoa Ky CLSI va nha san xuét cong bd. P nhay, do dic hiéu va dién tich dwéi duwomg cong (AUC)
ctia xét nghiém Troponin I siéu nhay twong ing l1a 90,2, 78,7 va 0,881%. Nhw vay, dic tinh ky thuit ciia phwong phap xét
nghiém Troponin I siéu nhay trén hé thong Atellica vé d¢ chum, d dung, khoang tuyen tinh, gidi han phat hién (LoD), gi¢i
han dinh lwong (LoQ) dap ting dwoc cac tiéu chuin ciia CLSI va nha san xuit cong b6. Nghién ciru da chirng minh duwoc

hi¢u qua cuia xét nghiém Troponin I siéu nhay trén hé thong Atellica trong chin doan va tién lwgng NMCT cap.

Tir khoa: gia tri chan doan, nhoi mau co tim, Troponin I siéu nhay.

Chi 6 phén loai: 3.5
1. Dat van dé

NMCT cép 12 bénh canh ndi khoa can dugc can thiép cép
clru, dung dau trong cic nguyén nhan gy tir vong va ganh
ning toan cau. Co t&i 20% cac bénh nhan HCVC khéng ¢
cac bién d6i tire thoi va 1o rang trén dién tam dd. Viéc xac
dinh chinh x4c va nhanh chéng cac bénh nhan NMCT cép
1a rat quan trong dé ctru sdng va tranh cac thu tuc khong can
thiét, thoi gian ndm vién kéo dai va qua tai & khoa cép ctru,
giam su lo ling ctia bénh nhan va chi phi chiam soc sirc khoe
lién quan.

Trén thé gibi, co nhiéu loai xét nghiém Troponin siéu
nhay da va dang duoc dua vao sir dung trong hd tro chan
doan sém NMCT cap va cd nhleu nghién cu’u vé van dé
nay. Tai Viét Nam, da c6 mot ) nghién clru vé gia tri chén
doan cua Troponin T siéu nhay, tuy nhién, nghién ctru vé
gia tri chan doan cua xét nghiém Troponin I siéu nhay trong
HCVC chua duoc trién khai. Bén canh d6, dé dam bao chét
luong xét nghiém theo tiéu chuan ISO 15189:2012 vé dam
bao chét lugng va ning lyc cua cac phong thi nghiém y té
va Quyét dinh sé 2429/QD-BYT ngay 12/06/2017 cua B
Y té vé ban hanh tiéu chi danh gia mirc chat lugng phong
xét nghi€m y hoc, trude khi trién khai mot xét nghiém méi
tai bénh vién, can thuc hién xac nhan gia tri su dung cua
phuong phap xét nghiém. Vi vay, nghién ctru dugc tién hanh

*Tac gia lién hé: Emai: ngoclannguyen@hmu.edu.vn
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nham hai muc tiéu: x4c nhan gi tri st dung phuong phap
xét nghiém Troponin I siéu nhay trén hé thong Atellica IM
1600 va danh gia gia tri chin doan HCVC cua xét nghiém
Troponin I siéu nhay.

2. D6 tuong va phuong phap nghién ciiu
2.1. Poi twong

Doi twong nghién ciru muc tiéu 1: Toan by cac Kkét qua
xét nghiém phan tich theo hudng dan xac nhan phuong phap
tai Khoa Xét nghiém, Bénh vién Pai hoc Y Ha Noi.

Vat liéu nghién ciru: Mau QC: Biorad liquichek
cardiac troponins control, mau calibration: Atellica TNIH
Calibrator.

Poi twong nghién ciru myc tiéu 2: Bénh nhan cod triéu
ching nghi ngd NMCT cip dén kham va diéu tri tai Bénh
vién Pa khoa Thai Binh, Bénh vién Tim Ha N§i trong thoi
gian tir thang 7/2021 dén thang 8/2022.

Tiéu chudn loai trir: Bénh nhan khong dugc chup mach
vanh chan doan xac dinh, Bénh nhan méi c6 NMCT trong
vong 30 ngay, Bénh nhan thuyc hién céac thu thuét trong
buéng tim, mang may tao nhip, bénh nhan suy than nang,
bénh nhan chin thuong nguc, bénh nhan khong déng y tham
gia nghién ctu.
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The value of early diagnosis
of acute myocardial infarction
of the high-sensitivity Troponin I
assay on the Atellica analyzer
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Abstract:

Laboratory tests play an extremely important role
in the diagnosis of acute myocardial infarction (MI),
helping clinicians to make early decisions on patients
with suspected MI. Thereby helping to increase
the effectiveness of treatment, reduce the rate of
complications after MI, and increase the survival rate
of MI patients. Troponin is a component of the muscle
contraction complex, which has been used as a diagnostic
marker of MI in clinical practice with the high-
sensitivity Troponin T and Troponin I types. At Hanoi
Medical University Hospital, before deploying the high-
sensitivity Troponin I assay, validation was conducted
to compare the performance of the method surveyed by
the laboratory with the manufacturer’s announcements.
And especially investigating the diagnostic value of acute
coronary syndromes of the high-sensitivity Troponin I
assay. Validation results of the high-sensitivity troponin
I test method all meet the standards of the Clinical
and Laboratory Standards Institute (CLSI) and
the manufacturer’s announcement. The sensitivity,
specificity and area under the curve (AUC) of the high-
sensitivity Troponin I assay on the Atellica analyzer were
90.2, 78.7, and 0.881%, respectively. Thus, the technical
characteristics of the high-sensitivity Troponin I assay
with precision, accuracy, linear range, LoD, and LoQ
meet the standards of CLSI and the manufacturer.
The study has demonstrated the effectiveness of the
high-sensitivity Troponin I assay in the diagnosis and
prognosis of acute MI.

Keywords: acute myocardial infarction, diagnostic value,
high-sensitivity Troponin I.

Classification number: 3.5
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2.2. Phuwong phap nghién ciru
Thiét ké nghién ciru: Nghién ciru mo ta cit ngang.

C& mau nghién ciru: Ap dung cong thic tinh ¢& mau
theo do dic hiéu cho nghién ciru vé chan doan. Theo mot
két qua phan tich gop do dic hiéu tong hop ciia xét nghiém
Troponin [ siéu nhay cta Siemens 1a 95,9%. Ty 1€ NMCT
theo thong ké ctua Hiép hoi Tim mach Hoa Ky nim 2020 1a
3,0%.

Z% g x x(1—
1-3 PspX(1=Psp) | 562,00 959%0.041

ey = = =63
P w2 (1-pgis) 0.052(1-0.03)

trong do n :co mau t6i thiéu tinh theo d6 dic hiéu, chon
muc y nghla thong ké 0=0,05, Z,_a=1,96; w: mirc sai sO
(lua chon: w=0,05); D, do dac h1¢u Pyo Y 1€ méc bénh
hién hanh.

Phirong phdp chon mau: Chon mau thuén tién.

Bénh nhan dén kham va diéu tri tai Bénh vién Da khoa
Thai Binh, Bénh vién Tim Ha N&i c¢6 tri¢u chiing nghi ngo
NMCT cép, ¢6 con dau thét nguc kiéu mach vanh, duoc
thuc hién xét nghiém sinh hoéa va chi dinh chup mach vanh
chén doan. Luu miu bénh phém G -20°C, van chuyén mau,
phan tich tai Khoa Xét nghiém, Bénh vién DPai hoc Y Ha
Noi. Panh gia gia tri chdn doan cua xét nghiém Troponin I
siéu nhay so voi két qua chup mach vanh.

Chan doan hep mach vanh c¢6 y nghia khi hep than chung
dong mach vanh trai: 250% duong kinh; hep ba nhanh
chinh: >70% dudng kinh; ton thuong ba than dong mach
vanh: mdi dong mach vanh hep >70% duong kinh.

Chi 56 nghién ciu:

Xac nhan gia tri st dung cua phuong phap xét nghiém:
kiém dinh céac dac tinh: d§ chum, d6 dung, khoang tuyén

tinh, LoD, LoQ, khoang tham chiéu theo cac huéng dan cla
CLSI.

Gié tri chan doan ctia xét nghiém Troponin I siéu nhay:
d6 nhay, do dac hiéu, dién tich dudi duong cong AUC, gia
tri tién luong bién cd trong 30 ngay.

Xur ly 56 liéu: sb lidu duoc thu thap vao bénh an nghién
clru mau, ma hoa, xir Iy bang phan mém Excel, SPSS 20.0
va st dung cac thudt toan thong ké phu hop.

Pao dire nghién ciru: Cac mau bénh pham st dung trong
nghién ciru dé phén tich xét nghiém Troponin I siéu nhay
dugc thu gom tir huyét tuong thira c6 sin cua bénh nhan
tai Khoa Xét nghiém tai Bénh vién Pa khoa Thai Binh va
Bénh vién Tim Ha Ngi. Trong qué trinh nghién ctru, nhom
nghién ctru hoan toan khéng can thiép vao qua trinh chan
doan va diéu tri cua bénh nhén, vi vay nghién ctru khong
anh huong t6i qua trinh diéu tri, két qua va chi phi diéu tri
cua bénh nhan.
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3. Két qua

Trong thoi gian tir thang 7/2021 dén thang 8/2022, nhém
nghién ctru da tién hanh nghién ctru 86 bénh nhan nghi ngo
HCVC dugc chup dong mach vanh tai Bénh vién Pa khoa
Thai Binh va Bénh vién Tim Ha N¢i, ¢6 56 bénh nhan dugc

chén doan HCVC sau khi chyp dong mach vanh.
3.1. Dac diém ciia nhom nghién ciru

Tubi trung binh ciia nhom nghién ctru la 66,5+13,85,
tudi cao nhét 1a 93 tudi, thép nhét 1a 25 tudi. Su khac nhau
vé d6 tudi trung binh ciia nhém c¢6 HCVC va nhém khéng
¢6 HCVC khac nhau khong c6 y nghia théng ké (p=0,200).
Trong nhom trén 65 tudi (n=48), nhém c6 HCVC chiém ty
1€ cao hon (67,9%) so v6i nhom khong c6 HCVC (33,3%),
su khac biét nay c6 y nghia théng ké (p=0,003).

Bang 1. Pic diém ciia nhém nghién ctru va yéu té nguy co kem
theo.

X + SD hojicn %

Bién 50 nghién ciru Cung Hii ching Khing c6 ' p
vanh cap hoi chirng vanh cap

Tudi (nm) 66,5£13,85  69,88+11,04 66,216,383 0,200
Tudi >65 (n) 48(55,8%)  38(67,9%) 10(33,3%) 0,003
Nam (n) 60(69,8%) 43 (76,8%) 17(59,7%) 0,083
Ting huyét ap (n) 55(64,0%) 40 (71,4%) 15(26,8%) 0,061
Hitt thudc 14 () 15(174%)  14/(25,0%) 1(3,3%) 0,015
Dai théo duong (n) 19(22,1%)  15(26,8%) 4(13,3%0 0,182
Roi loan chuyén héa lipid (n) 27 (31.4%) 17 (304%) 10(33,3%) 0811
Doan ST chénh Ién 40 (46,5%) 34 (60,7%) 6 (20%)

Ty 1& nam gidi trong nhom nghién ctru chiém 69,8%,
nam gidi c6 HCVC la 76,8% cao hon so voi nam gidi dugce
loai trrt HCVC (59,7%), tuy nhién sy khac bi¢t chua co y
nghia théng ké (p=0,083).

Trong 4 yéu t6 nguy co dugc khao st & nhom nghién
clru, tang huyét ap chiém ty 1& cao nhit (64,0%), sau do 1a
r6i loan chuyén hoéa lipid (31,4%), dai thao dudng (22,1%),
hat thudce 1a ¢6 ty 1& thap nhat (17,4%).

S6 bénh nhan c6 bién ddi doan ST chénh 1én chiém
46,5%. Trong s6 cac bénh nhan c6 HCVC, ty 1€ bénh nhan
c6 ST chénh [én 1a 60,7% (bang 1).
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3.2. Két qud xdc nhdn gia tri sir dung ciia xét nghiém
Troponin I siéu nhay

Bang 2. b6 chinh xac, d6 dung cuta ky thuat xét nghiém Troponin |
siéu nhay trén hé théng Atellica.

Mau ndng do thip Mau ndng dj trung binh Mau ndng dj cao
(43,6 pg/ml) (4426 pg/ml) (12247 pg/ml)
Do chinh xic ngin ~ 097-2,17 0,62-1,65 0,98-1,27
han (CV%) (NSX: 2,4) (NSX: 1,8) (NSX: 1,3)
Do chinh xac daihan 1,97 1,98 1,27
(CV%) (NSX:3,9) (NSX:32) (NSX: 2,5)
Dg chéch (Bias%) 1,34 453 446

NSX: nha san xuét.

Két qua bang 2 cho thiy, do chinh x4c ngin han va dai
han cuia xét nghiém Troponin I siéu nhay trén hé thong
Atellica & ca 3 mirc ndng do thap, trung binh va cao déu
nho hon gia tri nha san xuit cong bb. Do chéch cia xét
nghiém dat myc tiéu chét luong theo bién thién sinh hoc
(<7,03%) [1].

Bang 3. Két qua xac nhan LoD, LoQ ctia Troponin | siéu nhay trén
hé théng Atellica.

Théng s6 LoD LoQ

Gid tri (pg/ml) 16 25

Két qua bang 3 cho thdy, LoD=1,6 pg/ml va LoQ=2,5
pg/ml cua xét nghi€ém Troponin I siéu nhay phu hop véi
cong bd cta nha san xuét.

18000 |

T 16000 | y =0,9899x + 95,164

B0 14000 ] R?=0,9983

%‘ 12000

g 10000

<= 8000 1

S 6000 |

=

T 4000 1

S 2000 ]

0 0 T T T
0 5000 10000 15000

Gia trj dich (pg/ml )
Hinh 1. Khoang tuyén tinh cta xét nghiém Troponin | siéu nhay
trén hé thong Atellica.

Xét nghiém Troponin I siéu nhay tuyén tinh trong khoang
2,7-18034 pg/ml v6i hé sé twong quan R?=0,9983 (hinh 1).

3.3. Gid tri chin dodn ciia xét nghiém Troponin I siéu
nhay trén hé thé'ng Atellica trong HCVC.

Két qua bang 4 cho thay, ndng d6 Troponin I siéu nhay
cua nhom bénh nhan NMCT va khong phai NMCT ¢ hai
nhém bénh nhéan 13 khac biét c6 y nghia thong ké voi
p=0,0001.



Bang 4. Nong do Troponin | siéu nhay cia nhém nghién ctru.

Troponin I siéu nhay
Xét nghiém

Min (pg/ml) Max (pg/ml) Trung binh (pg/mi)
NMCT 2,58 18820 7612,7748976,2
Khong phai NMCT 3,16 25750 20449215287,68
p 0,0001

Kha nang dy doan HCVC cua xét nghiém Troponin [
siéu nhay & mirc t6t voi AUC=0,881 (95%CI: 0,823-0,94)
(hinh 2).

Bwong cong ROC

0,57

Sensitivity

0,47

0,2

oo T T T T
0,0 0.2 04 05 08 1,0

1 - Specificity
Hinh 2. Bwdng cong ROC thé hién gia tri chdn doan HCVC cua
Troponin | siéu nhay khi vao vién.

Bang 5. Mét sé gia tri cut-off ctia Troponin | siéu nhay khi nhap
vién va kha nang chan doan twong trng.

Gia tri (pg/ml) Do nhay (%) Do dac hiéu (%)
3,1 100 26,7
5,08 96,7 40,0
3431 90,2 70,7
46,99 90,2 733
5577 90,2 74,7
140,06 88,5 80,0
386,28 77,0 85,3
19583 16,4 100
Chung 90,2 78,7

Miic cut-off t6i wru ctia Troponin I siéu nhay 1a 140,06
pg/ml, tai gia tri nay do nhay va do dac hi¢u cua chan doan
lan luot 1a 88,5 va 80,0%. Mudn do nhay ting 1én 100%
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thi c¢6 thé ha ngudng cut-off xudng 3,1 pg/ml, tuy nhién
& ngudng nay do dic hiéu chi con 26,7%. Néu mudn
nang d¢ dac hiéu 1&én 100%, co thé chon gia tri cut-off 1a
19583 pg/ml, tuy nhién d¢ nhay chi con 16,4% (bang 5).

DBwong cong AUC

0,8

0,67

Sensitivity

0,4+

0,24

o'cn o 02 04 06 0@ 10
1 - Specificity

Hinh 3. Pwdng cong AUC thé hién kha nang tién Iweng bién cé suy

tim cua Troponin | siéu nhay.

Trong cac bién ¢b tim mach chinh trong 30 ngay sau khi
nhdp vién ctia nhdm bénh nhan nghién cuu, bién ¢b suy tim
chiém ty 1€ cao nhét (41,9%), c6 5 bénh nhan tai nhap vién
vi 1y do bénh Iy tim mach khéac (5,8%), 2 bénh nhan nhdi
mau nao sau can thi€p, 1 bénh nhan nhap vién vi NMCT tai
phat, khong c6 bénh nhan tir vong. Kha nang tién lugng cta
xét nghiém Troponin I siéu nhay véi bién ¢6 suy tim ¢ mirc
d6 trung binh (AUC=0,73), diém cit t6i vu 1a 492,8 pg/ml
voi do nhay va do dac hi€u tuong tng la 80,5 va 64,4%.
Kha ning tién lugng cac bién cb khac & mirc khong tot
(AUC<0,60) (hinh 3).

4. Ban luan
4.1. Dac diém chung ciia nhom nghién ciru

Nghién ctru ctia nhom c6 dic diém tuong duong véi cac
nghién ciru khac ¢ trong nudc va qudc té vé tudi, gisi tinh
va yéu t6 nguy co. Tudi cao 1a mot yéu tb tién luong ning
trong HCVC do bénh nhan cao tudi thudng cé triéu ching
dau nguc khong dién hinh, ton thuong dong mach vanh
nhiéu nhanh va phirc tap. Trong nhém trén 65 tudi (n=48),
nhém c¢6 HCVC chiém ty 18 cao hon (67,9%) so v6i nhém
khong c6 HCVC (33,3%), su khac biét nay co y nghia thong
ké (p=0,003). Trong 86 bénh nhan nghién clru, nam gidi cd
60 bénh nhan (chiém 69,8%) cao hon so véi nit (30,2%),
ty 1¢ nay cao hon so voi nghién ctu cua P.Q. Tuan (2019)
[2] (66,4%), A.R. Chapman va cs (2018) [3] (61,1%) c6 1&
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nguyén nhan lién quan dén nguy co hat thude 14 & nhom
nam gi6i (14/15 nam giéi hat thude 14 c6 HCVC). Hai yéu
t6 nguy co ting huyét ap chiém ty 1¢ cao nhat (64,0%) va roi
loan chuyén héa lipid (31,4%), c6 su khéac biét nhiéu vé yéu
t6 nguy co giita hai nhém HCVC va khong c6 HCVC, tuy
nhién sy khac biét chua c6 y nghia thong ké trir yéu t6 nguy
co ve hut thuoc 14 (p=0,003).

4.2. Vé dic tinh ky thugt ciia xét nghiém Troponin I
siéu nhay trén hé thong Atellica

Thuc nghiém xac nhan cac dac tinh vé d6 chum, do ding,
khoang tuyén tinh, LoD va LoQ ctia xét nghiém Troponin I
siéu nhay thuc hién theo huéng dan xac nhan gia tri sir dung
cua phuong phap xét nghiém hién dang ap dung tai Khoa
Xét nghiém, Bénh vién Dai hoc Y Ha Noi da dap ung duogc
cac tiéu chuan theo quy dinh vé d chum, d6 ding (CLSI
EP15) do Iéch chuan cta phong xét nghiém nho hon d¢ 1éch
chuén nha san xuat cong bd va do lap lai <0,25 TEA, do tai
1ap <0,33 TEA, diéu nay da chung minh dugc tinh chinh xac
ctia xét nghiém Troponin I sidu nhay trén hé thong Atellica
1600 [1].

Khoang tuyén tinh duogc thuc hién t}leo tiéu chuan CLSI
EP 06 v&i R?=0,9983, xét nghiém tuyén tinh trong khoang
2,7-18034 pg/ml [1].

LoD=1,6 pg/ml va LoQ=2,5 pg/ml dap tmg dugc cac gia
tri loai trir ctia Troponin I siéu nhay & thoi diém nhép vién 1a
<3 pg/ml c6 gid tri tin cdy.

4.3. Gid tri chin dodn HCVC va tién lwong bién co tim
mach ciia xét nghiém Troponin I siéu nhay trén hé thong
Atellica

HCVC duge chan doan dua trén su thay ddi cua 3 thanh
phén chinh, bao gdm dic diém 1am sang, thay doi trén dién
tam d0 va ddu 4n sinh hoc wu tién 1a Troponin. Trong d6
troponin I dic biét ddc hiéu véi té bao co tim va cac phuong
phap xét nghiém hién dai cho phép phat hién duge nhimng
tén thuong rat nho khi ma cac phuong phap xét nghiém
enzyme chua phat hién dugc. O ngudng xap xi bach phan
vi thtr 99 chung cho ca 2 gioi 46,99, do nhay va do dac
hiéu ctia chan doén 1an lugt 1a 90,2 va 73,3%. Mirc cut-off
tdi wu 140,06 pg/ml d6 nhay va d¢ dac hiéu twong ung la
88,5 va 80,0%, dién tich dudi duong cong AUC 0,881%.
Céc nghién ctru trong nudc trén gia tri chan doan cia
Troponin I siéu nhay cua tac gia P.Q. Tuan (2019) [2] & muc
cut-off 16,5 pg/ml (gidi han & 99% bach phan vi la 14 pg/
ml) ¢c6 d6 nhay va d¢ dac hi¢u tuong tng 1a 84,3 va 87,1%,
dién tich dudi duong cong AUC=0,90. Nghién cuu cua
N.T. Khoa va cs (2021) [4] trong HCVC khong ST chénh
1én ciing su dung hs-TnT c6 dién tich dudi duong cong
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AUC=0,863 (95% CI 0,814-0,912) tuwong ty trong nghién
cuu cia M. Roffi va cs (2016) [5], dién tich dudi duong
cong AUC=0,92. Nghién ctru cta tac gia J. Boeddinghaus
va cs (2018) [6] trén Troponin I siéu nhay Centaur thuc hién
trén 1755 bénh nhan cling c6 di¢n tich dudi duong cong
AUC du bao HCVC 1a 0,94. Nghién ctru cua A.R. Chapman
va cs (2018) [3] trén 1920 bénh nhan cé do nhay 90,8% va
do dac hiéu 74,4%, tuong tu trong nghién ctru cia ching toi
khi st dung ngudng cut-off chung cho ca hai gioi.

Trong cac bién cd xay ra sau NMCT, bién cb suy tim
chiém ty 1& cao nhit (41,9%), cao hon so véi nghién ciru
ctia P.Q. Tuan (2019) [2] (23,1%), kha ning duy kién bién ¢
suy tim cta Troponin I siéu nhay & muc khé 13 0,73. Nong
d6 Troponin I siéu nhay trung binh & nhém c6 bién chimg
suy tim cao hon (7959,4+9194 pg/ml) so v6i nhom khong
¢6 bién ching suy tim (3718,3£6005 pg/ml), su khac biét
nay c6 ¥ nghia théng ké véi p=0,18. Nguyén nhan ty 18 bién
chimg suy tim trong nhém nghién ctru cao hon ¢6 thé do
nguyén nhan dich bénh COVID-19, nguoi bénh dén vién
mudn hon nén nguy co bién chimg xay ra cao hon.
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Tom tit:

Ca chua va ca phé la nhirng cay trong va cay cong nghlep rét quan trong o Viét Nam. Tuy nhién, ca hai loai ciay nay déu bi
gay hai nang bai nim bénh Fusarium oxysporum va tuyen trung nét sung Meloidogyne sp. Cho dén nay, chua co nhiéu ché
pham sinh hoc v1ra phong bénh hi¢u qua vira an toan véi sirc khée con nguoi va m01 trlm’ng Véi muc tiéu tim ra cac tic nhan
hiru ich dé san xuat thir nghiém cac ché pham sinh hoc trong phong trir bénh nim va tuyen trung gay hai, nghién ciru nay
da phan lap, tuyen chon va xac dinh dwoc 3 chiing vi khuin ban dia c6 trién vong trong phong trir nam bénh va tuyen trung
gdy hai vung reé ciy ca chua, ca phe va kich thich sinh truéng (KTST) cay trong, gom cac chiing vi khuén Bacillus velezensis
dwoc ky hiéu 1a S1, S2 va TL7 bang gidi trinh tu toan b bd gen vi khuin véi cac ma GenBank lin lugt 1a VEWW00000000,
VEWX00000000 va VEWZ00000000.

Tir khéa: Bacillus velezensis, ca chua, ca phé, chi sé bénh, Fusarium oxysporum, Meloidogyne sp., tuyén tring nét sung ré.
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Abstract:

Tomato and coffee are very important crops and industrial plants in Vietnam. However, both are severely damaged by the fungus F.
oxysporum and the knot root nematode Meloidogyne sp. To date, there are not many biological products that are both effective for
prevention and safe for human health and the environment. With the goal of finding beneficial agents for experimental bioproduction
in the prevention and suppression of harmful fungal and nematode diseases, this study isolated, selected and identified three indigenous
bacterial strains with potential in both plant growth promotion plant and the control of fungal diseases and nematodes harmful to the
roots of tomato plants, and ability in plant growth promotion, including strains of Bacillus velezensis TL7, S1 and S2 by sequencing
the whole bacterial genome with GenBank codes VEWW00000000, VEWX00000000 and VEWZ00000000, respectively.

Keywords: Bacillus velezensis, coffee, disease index, Fusarium oxysporum, Meloidogyne sp., root-knot nematode, tomato.

Classification number: 4.1

1. Dat van de nam 2011 Viét Nam dimg thir 27 trén toan cau vé san lugng
ca chua xut khau, véi tong gia tri 2.417.000 USD. Tuy nhién,
xuat khau ca chua ciia Viét Nam da giam 30,7% trong nim
) i 2011-2014 cha yéu do vi khudn Ralstonia solanacearum gy
cua Viét Nam. Theo s6 li€u cua t0 chire GAP (Quy trinh thuc  bénh héo xanh, ndm F oxysporum giy bénh héo vang va tuyén
hanh san xuat néng nghiép tot - Good Agricultural Practices),  tring Meloidogyne sp. giy bénh nt sung r& ciing nhu 1a tac

Ca chua 1a loai rau an qua co gia tri dinh dudng cao dugc

trong phd bién quanh ndm ¢ khip cac ving khi hau khac nhau

*Tac gia lién hé: Email: lethithanhtam.bvtv@gmail.com
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nhan tin cong md duong cho bénh nim va vi khuan giy hai
thém nghiém trong. Tiém ndng thi truong xuat khau cua ca
chua Viét Nam rat 16n, tuy nhién ciing nhu nhidu cay trong
khéc, viéc san xuit bi han ché dang ké boi bénh hai nong
nghiép va anh hudng ciia bién doi khi hau. Ca phé 1 cay cong
nghiép quan trong ¢ Viét Nam di timg dugc xuét khau dimg
thr 2 trén thé gidi chi sau Brazil. Tuy nhién, theo s6 liéu cta
Tong cuc Thong ké, nam 2015 san xudt ca phé da bi sut giam
20% san lugng, twong duong gia tri kim ngach xuat khau giam
13% so voi 2014. Thiét hai gay ra chii yéu boi nim bénh F
oxysporum va tuyén triung Meloidogyne sp. khién cdy bi vang
14, thdi r&, mat nang suét. Trudc day, cac loai thude hoa hoc bao
v¢ thuc vat dugce st dung dé phong trir bénh trén cdy ca phé
nhung d4 bi han ché hodc cim do dé lai du lwgng doc t6 khong
dam bao strc khde con ngudi va mdi truong ty nhién, cling nhu
cac san phdm ca phé tao ra khong du diéu kién xuét khau sang
cac qudc gia phat trién.

Trén thé gioi, viéc st dung cac ché phém sinh hoc lam tir
cac chung vi khuan Bacillus ngi sinh hodc ving ré c¢6 kha ning
KTST cdy trong va diét trir ngudn nim bénh va tuyén tring
gy hai thay thé cho cac hoa chit nong nghiép nhu phan bén,
thudc hoa hoc bao vé thuc vat dang 1a xu hudng phat trién
[1-3]. Cac vi khuan nay thudng tic dong thong qua viée tiét
ra cac hop chat c6 kha ning KTST nhu indole-3-acetic acid
(IAA), phytase, cic hop chit bay hoi [4-6] cling cac hoat chit
sinh hoc ty nhién c6 tac dung khang vi khuan nidm bénh nhu
bacillomycinD va fengycin [7] hay plantazolicin trir tuyén
tring [8-10]. O Viét Nam budc ddu c6 mot sd nghién ctru sir
dung cac ché phim sinh hoc tir vi khuén, gitip giam viéc st
dung phan hoa hoc, an toan véi moi truong va giam chi phi san
xuat [11]. Tuy nhién, viéc st dung cac ché pham sinh hoc dé
phong trir céc tic nhan ndm va tuyén tring gy bénh trén cac
cy trong ndi chung va cy ca chua, ciy ca phé noi riéng voi
hi¢u qua cao, on dinh chwa c6 nhiéu vi chua tim dwoc nhiéu
chiing vi khuan ban dia c6 dong thoi ca kha nang KTST va hoat
tinh d6i khang cao voi ndm bénh va tuyén tring.

Do vay nghién ctru nay dugc thuc hién nham sang loc,
tuyén chon va xac dinh cac chung vi khuan ban dia ¢6 ca kha
niang KTST va dbi khang v6i nim va tuyén tring gdy bénh ndt
1é trén cdy ca chua, bénh vang 14 thdi r& trén cay ca phé.

2. Vat liéu va phuong phap nghién ciu
2.1. Dia diém thu thip nguén méau

Chiing ndm F oxysporum giy bénh vang 14 ca phé cung céc
chiing vi khuan ban dia d dugc phén lap tir cac mau dat ving
1é cay ca phé, than 14 cay ca phé thu thdp tai ba Lat, Lam Déng
va Buon Ma Thuat, Pak Lik, cac mau dét, than, 1a cay ky cha
khac thu thap dugc ¢ cac vung khac (bang 1) sau do dugc lam
thuan, luu giit tai BO mon Bénh cdy va Mién dich thuc vat,
Vién Bao vé Thuc vat.
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Bang 1. Dac diém khuan lac cla cac ching vi khuan ban dia cé
tiém nang déi khang vé&i ndm bénh va tuyén triing gay hai trén cay
ca phé.

STT El:l::ng " Hinh théi khudn lac Vi tri liy miu Dia diém thu thip miu
- Tron, nhim va 16m 6 gida, Thinlnonciyci  ChuBit, B Lat,
méu trang duc, nhay nhdt phé khoe Lam Bong
TFOH.’;CO h s lorp v g, Dt ving ¢ ciy Hoai Dang, Krong Pak,
2 Sl €0 vien ria xung quanh, c0 tia it, s Py
Lt ca phé Dik Lak
méu trang kem
Trf)n, ¢0 hinh tron nho 1om & g‘iﬁa, ¢0 Dt ving 1 i o
3 S2 vien ria xung quanh, c6 tia nhiéu, mau cihé grecay Ea Tiéu, Cu Kuin, Bak Lak
trang kem P
4 oy ohhiyl minglom chbuibhoth g ki s By Tt Ouein Dk Lik
trén be mat, 0 tia quanh ria Khuan lac
Mau dit xung quanh ~ Xun Thuong,
5 CD3-6 Tron, mau trang kem & céy cii canh & Bii Thugng,
vuon rau hiru co Soc Son, Ha Noi
} Mau dit xung quanh ~ Xun Thugng,
6 CD3-1 Tron, mau trang kem & céy ci canh & Bii Thuong,
vudn rau hitu co Sdc Son, Ha Noi
7 A3 Trf)n, 0 vién g xung quanh ria, R iy b i ke an1h Thaph, Vinh Linh,
mau trang vang Quang Tri
Tron, 161, nhan nhim, ¢o vong viénda .. Vioh Thanh, Vinh Linh,
s e bao quanh, méu tring duc, nhét EE Quang Tri
9 A Tfon,'lze rpat phu bt min h"ao i, R eyl 4t khie Wr{h Thaph, Vinh Linh,
¢0 nhicu tia xung quanh, trang kem Quang Tri
Tion, e mat I omeobOtbaoth 0. i Thinh Vinh Linh,
10 A3l gilra c0 the co giot nhdt 101, co ria vien R cdy ho tiéu khoe L
] . ; Quang Ti
ron bao quanh, mau trang duc, nhdt
Tron khi nho, khi to, phat trién c6 hinh
1 A8 thay 14, trang kem, ¢ bui bép titén RA cdy hotieukhoe  Ea Tiéu, Cu Kuin, Dak Lak
bé mét, c0 tia quanh ria khuan lac
Tron, nhéin nhim 0 gida, tring due, Dt ving ré ¢y ho A (AR TTch
12K frong sudt, long nhét tiéu khoe Sl
Mau dit xung quanh ~ Xudn Thuong,
13 (D35 Tron, mau trang kem 18 céy cai canh & Bii Thuong, Soc Son,
vuon rau hir co Ha Noi
14 SN&3  Trom miu ting kem JonmARIONE g hong. Sée Son,
dung thudc va phan -
o Ha Noi
bon hoa hoc

Tuyén tring Meloidogyne sp. giy n‘ét sung trén cdy ca phé
cling d}rqc thu thap tai ba Lat, Lam Dong va Buén Ma Thuat,
bak Lak, luu giir va nhan nguon tai nha lugi B mon Bénh cay
va Mién dich thuc vat, Vién Bao vé Thuc vat.

2.2. Vit ligu, héa chit nghién ciru

Hat gidng Arabidopsis thaliana dong Col-0 duoc nhap khau
tr My vao Viét Nam.

Tuyén trung Caenorhabditis elegans N2 (Carolina - USA,
code 173500) an Escherichia coli OP50 (In stock Freezedried
OP50 Vials 40 Units (LabTIE), code 1.17.040).

‘Hat giéng cay ca chua hé chiu nhiét dugc mua & Cong ty
Giong cay trong Ha Noi.

Cac héa chét, dung cu ding dé tach chiét gDNA, giai trinh
tu gen, khur trung, moi truong nudi cy mua tir cac cong ty hoa
chat cia Blrc, My, Anh va Trung Quoc.
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Dia diém thuc hién thi nghiém: Phan lap va tuyén chon cac
ching vi khuan cho cac thir nghiém trong phong va nha ludi
duoc thyc hién tai Phong Thi nghiém cua B mon Bénh cay va
Mién dich thuc vat, Vién Bao vé Thuc vat. Cac thi nghiém giai
trinh tw toan b bd gen vi khuin (Whole genome sequencing -
WGS) dugc thuc hién tai Vién Bao v¢ Thuc vat va Vién Nghién
cuu Robert Koch (Robert Koch Institute - RKI) cung Vi¢n Cong
nghé Sinh hoc bién (IMab) tai Pirc.

2.3. Thu thép, phén lgp méu

Thu thap, phan 1ap mau vi khuan ndi sinh theo theo phuong
phép nghién ctru cia X. Wang va cs (2014) [12], trong d6 mau
14, than va ré duoc lay tir céc cay khong bi nhiém bénh va bicu
hién sirc séng khoée manh trong vuon ca phé bi bénh. Cac vi
khuan ving ré dugc phan 1ap tir cac mau dit theo phuong phap
ctua L.W. Burgess va cs (2009) [13].

2.4. Tuyén chon va xdc dinh cdc chiing vi khuan co tiem
ndng doi khang voi nam bénh F. oxysporum

Sang loc nhanh cac chung vi khuén c6 tiém nang d6i khang
v6i nam bénh nhu phuong phdp cua S.H. Ji va cs (2013) [14]
v mot so diéu chinh nho nhu sau:

Danh gia nhanh hoat tinh d6i khang véi nim bénh F
oxysporum cia cac ching vi khuan ban dia phan 1ap. Mot mau
thach agar (duong kinh 5 mm) chita nim bénh F oxysporum
dugc dat ¢ trung tam cua dia thach PDA. Cac chung vi khuén
can kiém tra dugc nudi cy trong moi truong LB (Luria -
Bertani) long sau 2 ngay nudi cay ¢ 28°C. Dit cac dia giay
hinh tron (dwong kinh 5 mm) da duoc khir trung vao trong cac
dia PDA nay va nho 100 ul dung dich ctia mdi ching vi khuén
duoc kiém tra vao mdi dia gidy, trong khi d6i chimg chi nho moi
truong LB. Sau do, cac dia dugc 0 ¢ 28°C trong 7 ngay. Hoat
tinh khéang nam duoc chi ra khi vong vo khuén xuat hién xung
quanh dia gidy duoc nho dung dich vi khuén ban dia dugc kiém
tra. Cac thi nghiém dugc 1ap lai 3 1an cho mdi ching vi khuan
duoc sang loc.

Str dung phuong phap d6i khang truc tiép dé khao sat dic
tinh d6i khang véi nam F. oxysporum. Trudc thir nghiém, ching
nim F oxysporum duoc nhan nuéi 5 ngay trén moi truong PDA
va céc ching vi khuan ciing dwgc nhan nudi 2 ngay trong moi
truong LB long trude thu nghi¢ém. Thi nghiém dugc thuc hién
trén dia thach PDA. Tién hanh cdy 1 chung vi khuan ¢ tim dia
va dat khoanh khuén ty nim véi duong kinh 5 mm & 2 bén ciia
chung vi khuén, cach mép dia 1/3 ban kinh dia, cong thirc dbi
chimg khong duoc cdy vi khuan. Sau 7 ngay danh gia kha ning
ddi khang thong qua hiéu qua tic ché (%) theo cong thirc sau:

=[(Ddc - D)/Ddc] x 100
trong d6 H: hidu qua tc ché (%); D: kich thudc tan nim bénh
trung binh trén dia dbi khang; Ddc: dwong kinh tan nam bénh
trung binh trén dia d6i chimg. Thi nghiém duoc lap lai 3 1an déi
v6i mdi ching vi khuan can chon loc, két qua 1a gia tri trung
binh cdng cua céc lan lap lai.
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2.5. Tuyén chon va xdic dinh cdc chiing vi khudn cé khd
nang KTST thong qua cdy mé hinh A. thaliana

Tht nghiém danh gia kha nang ting cuong KTST cay
trong voi hat giéng cdy A. thaliana theo phuong phap cua A.
Budiharjo va cs (2014) [15]. Cac hat 4. thaliana duge cho vao
trong Ong eppendorf ¢ chira 1 ml dung dich 10% sodium
hypochloride lic trong 3 phut. Sau d6 dung pipet hit loai bo
dung dich sodium hypochlorite, rira lai bing nudc cit vo tring
va lap lai cac budc khir trung 4 lan. Céc hat da khir trung dugc
dat trén céac dia petri chira méi truong Murashige va Skoog
(MS) véi ndng do cac chat giam 50% so v6i ban dau cung 0,6%
agar, 3% sucrose va dé nay mam trong 7 ngdy ¢ 22°C. Sau 7
ngay nh cac cy con A. thaliana va nhing 1& vao trong huyén
pht vi khudn (1x10° CFU/ml) trong 5 phut va 5 cdy con dugc
chuyén vao trong cac dia petri chira méi truong MS da duoc
chuan bj & trén véi 1% agar. Sau d6, cac dia nay duoc dt trong
budng sinh trudng ¢ 22°C véi quang chu ky 14 gio. Sau 21 ngay
tién hanh can trong luong cia cac cdy 4. thaliana dé danh gia
kha ning KTST ciia cac ching vi khuan thi nghiém.

2.6. Thir nghiém hoat tinh déi khdng chong lai tuyén tring

Thir nghiém hoat tinh d6i khang chdng lai tuyén tring thong
qua md hinh tuyén trung sinh hoc Caenorhabditis elegans N2
st dung thirc an 1a vi khuan E. coli OP50 theo phuong phap
cua Z. Liu vacs (2013) [16] V0'1 mdt sb thay d6i nho duge chi
tiét nhu sau: Sau khi nudi cdy qua dém, 50 pl E. coli OP50
duoc cung cap lam thic an cho C. elegans trén cac dia thach
chira méi trudng sinh truong tuyén trang (NGM) [50 mM NaCl,
0,25% (w/v) peptone, 1 mM CaCl,, 5 ug/ml cholesterol, 25 mM
KH,PO,, I mM MgSO, va 1,7% (w/V) agar]. Chung Bristol N2
cta C elegans dugc nuoi cay trong 2-3 ngay ¢ 20°C trén nén
vi khudn. Khi du trimg tuyén tring (20-50 trimg/cm?) dem rira
bang 4 ml mdi trudng M9 da khir tring (5,8 ¢ Na,HPO,.7H,0,
3 gKH,PO,, 5 g NaCl, 0,25 g MgSO, 7HO)tu’m0td"athach
NGM va tlep tuc rura thuong xuyén trong moi truong M9 aé
giam bot ndng do vi khuan. Sau khi loai bo dung dich long
phia trén, xt ly béng alkaline hypochlorite dugc thuc hién dé
tach céc trung véi 1-1,5 ml dung dich téy rira ¢6 kha nang dung
gidi (5 M NaOH 0,3 ml, 8% NaClO 1,2 ml, dung dich H,O 3,5
ml). Céc trimg duoc rira lai 1dn nita bang méi trudng M9 sau
do dugc u trong 4-5 ml moi truong M9 medium & 25°C trong
18 gid dé nhan duoc tuyén tring giai doan 4u tring tudi 1 (L1).
Cac L1 nay sau d6 dwgc chuyén lai toi cac dia thach NGM chira
E. coli OP50 va dugc 1 & 25°C trong 2-3 ngay tdi giai doan tudi
4 (L4). Cac L4 dugc sir dung cho cac thir nghiém sinh hoc d6i
khang tuyén tring.

TAt ca thu nghiém chét nhanh va chét cham déu duge thuc
hién [17-19] nhu sau: Trong thir nghiém diét cham, sip xi 60
tuyén trung L4 C. elegans dugc thém vao cac dia NGM chira
nén vi khuan can duoc kiém tra kha ning dbi khéang véi tuyen
tring. Céc tuyén tring sau d6 duoc 1 & 25°C va kiém tra két qua
sau 24, 48 va 72 gio. Trong thtr nghiém di¢t nhanh, cdc chung
vi khuén kiém tra duoc nudi cay qua dém & 37°C va lic ¢ 200
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rpm trong 3 ml mdi truong long thi nghiém (4,0 g NaCl, 2,5 g
peptone, 5,0 g tryptone, 2,5 g yeast extract, 5 mg cholesterol,
7.5 ml glycerol, thém nude t6i 1 lit). Sau do, mdi 100 pl dung
dich nuéi cdy vi khuén duoc pha lodng bang moi truong M9 toi
600 pl va chuyen vao mdi giéng bén trong ban nhya chira 12
giéng. Mbi giéng dugc cho khoang 60 tuyén tring L4 0 trong
24 git & 25°C. Trong céc thi nghiém sinh hoc niy, cac tuyén
trung dugc xem 1a chét khi khong di chuyén hodc phan tng khi
bi cham nhe boi kim. Ty 1€ chét cua tuyen tring dugc xdc dinh
nhu ty s6 cua cdc tuyén tring chét trén tong s6 tuyén tring tha
trong 1 giéng thi nghiém. Tét ca cac thir nghiém sinh hoc dugc
thyc hién trong 3 lan lap riéng biét.

2.7. Thir nghi¢m hogt tinh doi khdng ciia cdc chiing vi
khudn ban dija chong lai tuyén tring Meloidogyne sp. gdy
bénh not sung trén ré cdy ca chua trong nha lugi

Tuyén tring Meloidogyne sp. gy bénh hai ca phé duoc
chuan bj theo phuong phap ctia D.J. Hooper va cs (2005) [20],
sau 6 nhan 1én bang cac cdy ca chua sach bénh theo phuong
phép cua J.A.L. Pérez va cs (2011) [21] v6i nhitng bién ddi nhu
sau: Hat giéng cdy ca chua dugc khir tring bé mit bang 70%
ethanol trong 5 phut, sau d6 bang NaOCI 1% trong 15 phut va
duoc rira lai 4 1dn bang nudc cat khir tring dé loai bo du lugng
NaOCl 1%. Sau d6, hat gidng cdy ca chua dugc gieo trong cac
chéu dat da dwoc khur trung va duoc thém 200 con tuyén tring
tu01 2 (J2) vao trong moi chdu dat Cham soc céy t6i 1 thang
tudi, nhd ré cay va thu thap cac ré& c6 nbt sung. Céc ré nay duoc
rira dudi voi nude chay sau d6 khir tring bang NaOCI 4% trong
5 phut, sau d6 rira lai 3 lan bang nudc cat da khir tring. St
dung kim dé nhic thi trimg bén trong ndt sung & 1é ca chua ra,
0 trong nudc cat duoc khir tring va cung cip voi xy o nhiét do
phong t6i khi trimg nd (6-10 ngay). Thu thap tuyén tring J2 tir
cac trung dugc thu lai trong cac ray ludi loc 500 um va rira nhe
bang nudc voi trong 5 phut [22].

Do yéu cau nhiét do cua cac cdy ca chua, thir nghiém dugc
thiét 1ap trong nha lu6i c6 nhiét d§ trung binh khoang 28°C,
glong ca chua duogc st dung 13 gidng xuan he chiu nhiét, duoc
trong trong cac chau dat ¢6 pH 7.5 (kiém nhe), lugng phan bon
MO: 0,5% (thap), NH ,15.0 (thdp), P 32,0 (cao) va K 0,80 (cao).

Chung nhiém vi khuan va tuyén tring theo thir tu trong
quy trinh nhu sau: Cac hat ca chua dugc khir tring tuong tu
nhu trong budce nhin ngudn cho tuyén tring, sau o duoc gieo
vao céac khay chira dat khu trung tdi khi moc 1én dugc 2 14 that
hay khoang 2 tudn sau gieo, cac cdy con dugc chuyén vao trong
cac chau dat duong kinh 20 cm chira 1 kg dat da dugc hap khir
tring. Sau 2 tudn chuyén cdy vao chau, xtr ly cic chung vi
khuan ban dia can kiém tra vé kha ning d6i khang voi tuyén
trung Meloidogyne sp. trén cdy ca chua 6 mat do 3,65x10° CFU/
ml; cong thirc ddi chung khong xr 1y vi khudn. Sau 2 tuén xu ly
chung vi khuén tiém ning, chung nhiém 1000 con tuyen trung
J2 Meloidogyne sp. dugc chuyén vao trong mdi chau trong ca
chua ciia ca cong thirc xir ly va cong thirc d6i chimg [23].
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Sau 2,5 thang, thu ré cdy ca chua va danh gia cap bénh tuyén
tring Meloidogyne sp. theo thang phéan cdp cua J. Bridge va
S.L.J. Page (1980) [24], trong d6 chi s6 bénh (CSB, %) duoc
tinh bang tong clia céc tich sd cdy bi bénh nhan vai cip bénh
twong tng chia cho tong s6 cdy diéu tra nhan véi cip bénh cao
nhit trong thang phan cép, sau d6 nhan véi 100. Tinh higu qua
(%) trong cong thirc so sanh véi ddi chimg nhu sau:

Hiéu qua (%) = [(Ddi chitng - Cong thtre)/Ddi chimg] x 100

trong d6 hidu qua (%): hiéu qua cua viéc phong chong bénh
tuyén tring Meloidogyne sp. ciia cic chung vi khudn trong so
sanh véi dbi chimg khong xtr 1y chung vi khuan; di chimg: s6
tuyén tring Meloidogyne sp. trong 100 g dat ving ré& hodc trong
5 g 18 cy ca chua hodc CSB nét sung ca chua & cong thirc dbi
chig khong xtr Iy chung vi khuan nao; cong thirc: sd tuyén
trang Meloidogyne sp. trong 100 g dit ving r& hodc trong 5 g 1é
cy ca chua hodc CSB ndt sung ca chua & cc cong thie xu Iy
cac chung vi khuan.

2.8. Pinh danh cdc chiing vi khudn bing WGS

Cac chung vi khuan dugc nudi ciy trén cac dia chira moi
truong LB agar, cac khuan lac don dugc lya chon sau 24 gio
37°C. DNA b¢ gen vi khuén duoc tich chiét sir dung kit The
DNeasy blood and tissue kit (Qiagen, Hilden, Germany). Giai
trinh tw dugc tién hanh & LGC Genomics (Berlin, Germany)
voi hé thong Illumina HiSeq sir dung viéc doc cac doan 150
bp duoc bat cap cubi. Cac tham sd duge mac dinh dit trude
dugc st dung cho tat ca cac phﬁn mém trir khi duoc chi ra cu
thé. Phin mém tinh toan khoang cach tir bo gen tdi bo gen
(Genome-to-Genome Distance Calculator (GGDC) v2.1 cung
cap boi DSMZ (http://ggde.dsmz.de) duge sir dung cho viée
phan biét loai dua trén b gen dugc danh gia thong qua cac gia
tri lai DNA-DNA (dDDH) d6i véi mot bd gen tham khao d6i
chting [25, 26].

2.9. Phwong phap xi ly s0 liéu

Céc s6 liéu thi nghiém dugc xu ly béng Excel, phén mém
phan tich théng ke Statistical Analysis Systems (SAS) va phan
tich phuong sai (ANOVA).

3. Két qua va ban luan
3.1. Piéu tra, thu thip va phin lip mau

Cac ching vi sinh c¢6 kha ning d6i khang voi nam F
oxysporum va tuyén tring Meloidogyne sp. giy bénh vang la
théi r& trén cdy ca phé thudc tinh Lam Ddng, Dk Lik duoc thu
thap. Tir 50 mau ré va dit di thu thap phéan lap dugc 14 ching
vi khuén véi cac ddc diém nhan dang Bacillus nhu: truc khuén
hinh que, gram duong, sinh ni bao tr, di dong, khuén lac tron
hodc tron méo, c6 mau tring trong dén tring duc, ria tron déu,
lugn song hodc rang cua (bang 1).
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3.2. Tuyén chon va xdc dinh cdc chiing vi khudn co tiém
nang doi khang voi nam F. oxysporum

Két qua thir nghiém danh gia kha nang ddi khang nam bénh
F. oxysporum cia cac chung Bacillus xac dinh thong qua hi¢u
qua trc ché cho thay, 100% cac chung vi khuan c6 kha ning dbi
khang v&i nam bénh F oxysporum, hiéu qua trc ché dat 4,73-
88,83%. Trong d6, 4 chiing vi khuan ky hi¢u 1a KT1, TL7, S1
va S2 ¢6 hoat tinh d6i khang ndm bénh F oxysporum manh
nhat véi hidu qua tc ché lan luot 1a 88,83, 79,11, 69,76 va
60,42% (bang 2, hinh 1).
Bang 2. Kha nang déi khang nAm bénh F. oxysporum gay bénh
vang la ca phé ciia cac chiing vi khuén ban dia phan lap dwoc.
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Nhim xac dinh nhanh tiém ning déi khang véi tuyén tring
gdy bénh ciia cac chung vi khuén ban dia phén 14p dugc trong diéu
kién phong thi nghiém, cac thir nghiém giét chét nhanh va giét chét
cham tuyén tring dwgc thuc hién théng qua mé hinh tuyén tring
sinh hoc C. elegans. Két qua duoc thé hién ¢ bang 3 va hinh 2 cho
thay 100% cac chiing vi khuan c6 hoat tinh d6i khang thong qua
ty 1& chét nhanh tuyén tring dat 15,37-100%, trong d6 3 chung vi
khuan ky hiéu 1a TL7, S2 va S1 ¢6 hoat tinh ddi khang tuyén tring
C. elegans manh nhat voi ty 16 chét nhanh 1an luot 13 100, 98,52 va
97,59%, trong khi chung KT1 chi dat ty 1§ chét nhanh 14 55,74%.
Ty 1& chét chim & 4 chung vi khuan nay c6 chiéu hudng tuong ty
va gia trj thap hon ty 1& chét nhanh.

Bang 3. Tiém ning déi khang véi tuyén triing cta cac ching vi

STT Chiing vi khudn Bin kinh tin nim (mm) Hiéu qui e ché (%) khuan ban dia thong qua mé hinh tuyén trung C. elegans.
1 TL7 4.49¢ 79,110 - . 7
5 S 65 e STT Ching vikhuan Ty I¢ chét nhanh (sau 24 gio) (%) Ty I¢ chét cham (sau 72 gio) (%)
3 9 853 6042 1 TL7 100,00? 76,41°
4 A 11,53 4641° 2.2 A e
5 CD3-6 19,53¢ 9,36 3 S2 98,52 72,96°
6 CD3-1 18,75¢ 13,04 4 A22 28,7 23,718
7 A35 12,57 41,58¢ 5 (D36 30,74¢ 2,80
8 A2S5 10,57 50,88¢ 6 CD3-1 21,85 14 44!
9 A24 20,54 4,73 7 A35 58,52 51,33¢
10 A3l 17,57 1847 8 A 56,85¢ 50,204
1 A8 19,54 937 9 A2 5741° 48,67
. £ 240 e 10 A3l 51,85¢ 2652
13 CD3-5 18,49% 14,20° m A8 2315 21.86"
L SN Lok e 2 KTl 55,74 48,93
1 Doi cha 21,56 / ,
) oLche 6 0 13 (D35 1537 10,89
LSD 5% 0,93 1,78
14 SN4-3 74,070 58,26¢
V' 3,93 3,09 .
15 Doi chimg 0,00" 0,00
Nhém Duncan dwgc thue hién trong quy trinh ANOVA v&i t Tests (LSD=5%),
trong d6 cac gid tri trung binh trong cing mét cdt duoc phan 16p c6 chir v 401 39
giong nhau thi khéong khac nhau vé mat y nghia thong ké. 1SD 344 28]

Hinh 1. Hinh anh vé thir nghiém kha niang déi khang cia mét sé chung vi
khuan ban dia v&i ndm F. oxysporum. (A1-A2) Anh chup déi khang ndm clia
chiing vi khudn S1 tir mét trwéic va mat sau cla dia thi nghiém; (B1-B2) Anh
chup déi khang n&m ctia chling vi khuan TL7 ti mét truéic va mat sau cla dia
thir nghiém; (C1, C2) Anh chup mét trwéic va mét sau clia dia déi chirng chi co
n&m F. oxysporum céy ddi xing.
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Nhém Duncan duwgc thwe hién trong quy trinh ANOVA véi t Tests
(LSD=5%), trong do cac gia tri trung binh trong cing mét cot dwoc
phéan I&p c6 chir giong nhau thi khdng khac nhau vé mat y nghia thong
ké.

3.3. T uyén chon va xdc dinh cdc chiing vi khudn ban dia co
khd nang KTST cdy trong thong qua cdy mé hinh A. thaliana

Pi ¢6 nhiéu nghién ctru trong va ngoai nudc sir dung cdy A.
thaliana dé danh gia kha nang thuc day ting truong cdy trong ciia
cac PGPR. O Viét Nam, két qua nghién ctru ciia C.N. Thanh va cs
(2018) [11] cho thiy, 2 chung vi khudn Pseudomonas sp. P112 va
P113 ¢6 kha ning KTST ré va chdi cua cdy A. thaliana gap 4,1-4,9
va 2,3-2,5 lan so v6i dbi chimg. O thi nghiém nay, cdy mo hinh 4.
thaliana dugc st dung dé danh gia kha nang KTST céy trong ciia
14 chung vi khudn Bacillus d4 dugc tuyén chon, két qua ghi nhan
dugc 4/14 ching c6 kha nang KTST cuta cay A. thalian vugt troi
so v6i d6i chimg gdm S1, S2, A35 va TL7 thé hién qua phan trim
tang trong luong so véi cay ¢ cong thire dbi chimg khong xir Iy 1an
luot 1a 34,16, 32,68, 27,09 va 25,21% (bang 4).
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Bang 4. Thir nghiém kha nang kich thich sinh trwéng cta vi khuan
ban dia thong qua mé hinh cay A. thaliana.

STT  Chiing vi khuén Trong lwong cy (mg) % ting so voi dbi chimg
1 TL7 158,200 25,214
2 S1 169,70 34,16°
3 S2 167,90 32,68°
4 A22 133,5¢ 5,56°
5 CD3-6 128,02+ 1,221
6 CD3-1 128,65 1,718
7 A35 160,63 27,09°
8 A25 130,61 3,22¢
9 A24 132,25% 4,58¢
10 A3l 129,37+ 2,240
11 A8 129,52+ 237"
12 KT1 129,47 2,300
13 CD3-5 130,86 3,438
14 SN43 131,25% 3,73¢
15 Doichimg 126,52¢ 0,00
LSD 5% 6,01 0,67
V% 2,59 4,04

Nhém Duncan dwoc thwc hién trong quy trinh ANOVA véi t Tests
(LSD=5%), trong do cac gia tri trung binh trong cting mét cot duoc phan
I&p co6 chir gidng nhau thi khéng khac nhau vé mat y nghia thdng ké.

Tuyén tring ndt r& nhu Meloidogyne sp. 1a mot trong cac
tdc nhan gdy thiét hai nhat trén cdy trong nong nghiép nhiét
déi o Viét Nam, trong d6 c6 ca chua va ca phé. Ban than cay
ca chua dugc su dung nhu cdy chi thi va nhan nguon cho tuyén
trung not sung vi cdy ca chua rat dé nhiém tuyén trung va biéu
hién bénh 16 rang trong mdt thoi gian ngan. Két qua thi nghiém
cho thay, ¢ cac cong thurc thi nghiém xt 1y cac ching vi khuan
TL7, S1, S2, cay ca chua c¢6 CSB thap lan lugt 1a 27,33, 28,67
va 29,33%, thap hon nhicu so véi CSB & cong thirc doi chiimg
la 80%. Noi cach khac, hi¢u qua phong trir bénh tuyén trung
not sung trén cdy ca chua cua 3 chung vi khuan TL7, S1, S2
nay so voi doi chitng khong xt 1y 1an lugt 1a 66,46, 64,77 va
63,94% (hinh 2 va 3).
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Hinh 2. D6 thi biéu dién hiéu qua giam bénh tuyén triing nét swng
Meloidogyne sp. trén cay ca chua cta cac chiing vi khuan ban dia
phan lap dwoc.
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SCONG NGHE

(A)

Hinh 3. Hiéu qua giam bénh tuyén trung nét swng Meloidogyne sp. trén
cay ca chua cia chiing vi khuan TL7. (A) Phan cay ca chua trén mét dat o
doi ching (bén trai), CT xr ly TL7 (bén phai); (B) Phan ré cay ca chua & doi
chirng (bén tréi), CT x& ly TL7 (bén phai).

3.4. Két qua dinh danh cdc chiing vi khudn béin dia cé
kha nang KTST va hoat tinh déi khing cao bing phwong
phap WGS

Tir cac thir nghiém kha ning KTST va d6i khang véi nim
bénh cung tuyén tring trong phong thi nghiém ciing nhu thir
nghiém giam bénh tuyén tring nét sung trén ca chua trong nha
ludi cua Vién Bao vé Thuc vat, 3 chung vi khuén phan lap
tir dat duge lva chon gém S1, S2 va TL7 dé dinh danh b'fmg
phuong phap WGS nhidm xac dinh dén loai. Két qua lap rap
trinh ty by gen dugc gui luu gilt trong ngan hang gen voi cac
ma va thong s dugc trinh bay ¢ bang 5.

Bang 5. Két qua giai trinh tw toan bo bd gen cda cac ching vi
khuan dwoc tuyén chon

Kihiguching . o Kicheib)  GHC ContigN, Tongsd dDDH ANIh

vi khuéin gen (bp) (%) (bp) cicgen (%) (%)

Sl VEWW00000000 3.866.305 46,1 486485  3.893 8580 97,01
S2 VEWX00000000 3.864.301 46,1  397.838  3.893 85,70 97,12
TL7 VEWZ00000000 3.865.047 464 428384 3879 85,70 97,94

Can cu vao gia tri phan biét loai cua Anlb tir 96% tro 1én
[25] va gid tri phan bi¢t loai cua dDDH tir 70% tr¢ 1én [26],
trinh ty bd gen cua 3 chung vi khuén S1, S2, TL7 déu la chung
Bacillus velezensis va chung tuong tu trong ngan hang gen la
B. velezensis KCTC13012. Bo gen cua ca 3 chung vi khuén B.
velezensis niy déu chira dong thoi gen fen mi hoa hoat chat
fengycin c6 tac dung diét trir nAm bénh va gen pnz mi hoa hoat
chét plantazolicin ¢6 tac dung diét trir tuyén tring [11].

4. Két luan

1. Pi phan 1ap va tuyén chon duoc 5 chung vi khuin
Bacillus gom TL7, S1, S2, A35, KT1 tir dat ving ré va than
14 cdy ca phé c6 kha ning dbi khang cao véi nim bénh F
oxysporum va tuyén trung Meloidogyne sp. ciing nhu ¢ kha
nang KTST cay trf”)ng.
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2. Ba chung vi khuan gom S2, S1 va TL7 dugce tuyén chon
c6 kha nang phong trir tuyén trung not sung trén cay ca chua
vdi hiéu qua phong trir cung murc phan 16p 1a 63,94-66,46%.

3. Ba chung vi khudn dugc dinh danh dén loai tir viéc giai
WGS va cén ctr vao cac gia tri dDDH va ANIb xac dinh loai
da duoc tinh toan la B. velezensis S1, B. velezensis S2 va B.
velezensis TL7 véi cic ma s dang ky trén GenBank lan luot [a
VEWW00000000, VEWX00000000 va VEWZ00000000. Ca
3 chung vi khudn déu chtra gen fen va pzn ma hoa cac hoat
chit fengycin va plantazolicin ¢6 tac dung diét trir nAm bénh
va tuyén trung.
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Kich thich ¢4 hong mi An D) (Sahyadria denisonii)
sinh san bang kich duc to khac nhau

Nguyén Thj Kim Lién", Trwong Thi Thity Hing?, Laim Hoang Lai’, Nguyén Hong Yén?, Ngo Khanh Duy?

"Trung tam Uom tao Doanh nghiép Néng nghiép Cong nghé cao, dp 1, xd Pham Vin Cgi, huyén Cii Chi, TP Ho Chi Minh, Viét Nam
2Trung tdm Nghién civu va Phat trién Nong nghiép Cong nghé cao, dp 1, xd Pham Vian Cgi, huyén Cii Chi, TP Ho Chi Minh, Viét Nam

Ngay nhdn bai 6/3/2023; ngay chuyén phan bién 9/3/2023; ngay nhan phan bién 22/3/2023; ngay chip nhan ding 27/3/2023

Tom tit:

Nghién ciru kich thich ca hong mi An Do (Sahyadria denisonii) sinh san duwgc thwe hién tir thang 6/2022 dén thang 10/2022
tai Trung tAm Nghién ciru va Phat trién Nong nghiép Cong nghé cao v6i 3 loai kich duc t6 13 HCG, Ovaprim va LHRHa +
Domperidone. Mdi mitc nong do ciia mét loai kich duc t6 dung trong thi nghiém déu dworc sir dung trén 5 cip ca bd me. Ca duwogce
tiém vao viing trwdc ciia vy lung va sir dung dng tiém 1 ml, véi phwong phap tiém 11an duy nhfit va thoi gian tiém cho c4 1a 18 gio.
Két qua nghién ctru ghi nhan Ovaprim c6 tic dung gy rung trirng va dé trimg ¢ ca hong mi An P véi licu 0,4-0,5 ml/kg c4 cdi.
Thoi gian hiéu ing 12 11 gio 25 phit dén 11 gio 28 phit sau khi tiém, ty 1 sinh san 80%, sirc sinh san tuyét dbi dat 747,67-750,33
trirng/c4 cai, ty 1 thu tinh va ty 1¢ né khoang 84%, thoi gian phat trién phéi 13 30 gid' 6 nhiét d nwéc 29°C. Liic méi nd, chiéu dai
trung binh ciia 4u trung 13 3,2 mm véi lwong non hoang nhiéu va thoi gian tiéu hét noin hoang 14 3-4 ngay. HCG va LHRHa +

Domperidone chua cé tac dung giy rung trimg va dé trimg ¢ c4 hong mi An D§.

Tir khda: c4 hong mi An D, hormone, san xuét giong, sinh san, sw thanh thuc.

Chi sé phin loai: 4.5

1. Dét van dé

Bén canh nhiing loai ¢4 san xuét trong nudc dé xuat khau,
hién nay nhu cau c4 canh ngoai nhap trén thi truong TP HO Chi
Minh ciing ngady mot tang cao, cac loai cd mai la doc dao tur cac
nudc nhu Thai Lan, Indonesia, Singapore... dang dugc nguoi
choi ca canh trong nudc ua chuong. Ca canh ngoai nhap tai TP
H) Chi Minh hién nay ¢6 xu hudng ting dan theo thoi gian. Ca
nhap khau c6 gia thanh cao va viéc cung cip c4 chua on dinh
nén dnh huong dén viéc san xudt va kinh doanh cé canh tai thi
truong nudc ta. Mot trong cac dbi tuong cb gia tri kinh t& va phu
hop nuéi trong bé thity sinh 1a ca hdng mi An Do - thudng duoc
nhap khéu tir Indonesia, Thai Lan, Malaysia... Ca héng mi An Do
thudc ho Cyprinidae, cd ng116n géc tir An Do, kich thude cia ca
trudng thanh tir 9 cm tr¢ 1én, mau sic chu dao 1a den, do, tréng,
n6i bat véi mau bac va mot soc den chay doc co thé, mot soc do
chay tir phia miéng qua mi trén r6i doc ra qua nira than phia sau.
Thirc an cta c4 bao gdm ci dong va thuc vat dé duy tri vé dep
tw nhién ciing nhu dé c4 sinh trudng va phat trién tot. Ca thuong
sdng & nhitng noi c6 dong chay manh, giau 6xy va theo bay nén
thich hop nuoi trong bé thiy sinh [1].

Ngoai ty nhién, mua vy sinh sdn cua ca tap trung tr thang 11
dén thang 4 ndm sau, tiy thudc vao kich ¢& va tudi cua cac cap
sinh san [2-4]. Vi tiém ndng c6 thé tré thanh dbi tuong co gid tri
kinh té cao, ca hong mi An Po dang duoc quan tim nghién ciru
tai cdc nudc trén thé gidi. Cac tai lidu vé nghién ctru sinh san cia
loai ca nay tai nudce ta hién nay chua duoc daé cap. Trong khi do,

*Tac gia lién h¢: Email: lienkimnguyen85@gmail.com
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trén thé gidi da c6 mot sd két qua nghién ctru vé dic diém sinh
san, sinh san nhan tao ca da dugc cong b6 nhu T.V.A. Mercy va
cs (2015) [1], S. Sajan (2015) [5], T.V.A. Mercy va cs (2014) [6].
Chinh vi thé, dé c6 thé chu dong dugc ngudn gidng, 1am da dang
thém ngudn ca xuit khau trong nudc, chung toi thuc hién nghién
ctru “Kich thich ¢4 hdng mi An Do (Sahyadria denisonii) sinh san
bang kich duc t6 khac nhau”.

2. Vat liéu va phuong phap nghién ciiu
2.1. Cd thi nghi¢gm

Ca héng mi An D¢ st dung lam b6 me duge nhap khéu tir
Indonesia (theo Gidy phép nhap khau gidng thily san S6 1698/
GP-TCTS-NTTS ngay 3/9/2020 cua Cuyc Thuy san), ca khoe
manh, ¢ ngoai hinh dep, khong di tat, dé)ng déu, kich thuge ca
trung binh 11 cm, khoi lugng ¢4 dao dong 19-22 g/con. Sau khi
van chuyén vé, c4 dugc thuan dudng va nuéi vo trong bé kinh
kich thuée 1,2x0,8x0,6 m trong 2 tuan. Ca dugc nudi chung duc
c4i, mat do nudi la 50 con/bé.

2.2. Thirc an thi nghié¢m

Thirc in st dung trong thoi gian nudi vo ¢ bd me 1a sinh
khdi Artemia va trim chi. Sinh khéi Artemia duoc nudi tai Trung
tam Nghién ctru va Phat trién Nong nghiép Cong nghé cao, TP
H6 Chi Minh. Thirc an tu ché bién 1a 50% thitc an vién 32%
protein, 50% tép bo, bd sung vitamin C véi liéu luong 3 g/kg
thirc an, chat két dinh véi liéu 2 g/kg thirc dn, hon hop dugc xay,
sau do ép thanh vién nho va phoi khé ¢ nhiét 4o phong.
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Abstract:

Research on spawning stimulation of Sahyadria denisonii was
carried out from June 2022 to October 2022 at the Research and
Development Center for High-Tech Agriculture with three inducing
agents, HCG, Ovaprim, and LHRHa + Domperidone. Each
concentration of a hormone used in the experiment was applied on
5 pairs of brood fish. A 1 ml syringe was used for injecting to the
anterior region of the dorsal fin by using a single-injection method
and the injection timing of fish was 18 hours. Results showed that
Ovaprim had an effect on inducing ovulation and laying eggs at a
dose of 0.4-0.5 ml/kg of female fish. Female fish were exposed to
hormones and ovulated after 11 hours 25 minutes to 11 hours 28
minutes from the time of injecting, 80% reproduction rate, actual
fecundity from 747.67 to 750.33 eggs/female, 84% fertilisation rate,
84% hatching rate, time of embryo development was 30 hours at a
water temperature of 29°C. The average length of new-hatched larvae
was 3.2 mm with a large amount of yolk sac, the time to consume the
yolk was from 3 to 4 days. HCG and LHRHa + Domperidone did not
have any effect on ovulation and spawning in fish.

Keywords: hormones, maturation, production, Sahyadria denisonii,
seed reproduction.

Classification number: 4.5

Ngudn nuée ding cho nghién ctru 1a nude di va dang sir
dung dé nudi c4 canh tai Trung tim Nghién ctru va Phat trién
Nong nghi¢p Cong nghé cao (nguon nude giéng) duge didu
chinh céc yéu t6 chat luong nudc trong ngudng thich hop cho
ca. Céc yéu tb chét luong nudc trong bé nuéi vo ca bd me cu thé
la pH nudc 6,0-6,8, do cang 53,7 mg CaCO,/1, nhigt d§ nudc
dao dong 27-28°C.

Cac dung cu thyc hién trong thi nghi¢ém bao gf“)m 9 bé kinh
kich thudce 1,2x0,8x0,6 m, may kiém tra chat lugng nude pH,
DO va nhiét do. Hé théng suc khi, éng xi phong, thau, x0, vot,
can phan tich va dng tiém 0,5 ml. Can dién tir hai s6 1é ding dé
can khdi lugng ca, thudc kep c6 do chinh xac 0,05 mm dé do
chiéu dai ca.
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2.3. Phwong phdp nghién ciru

Cac ndi dung cua nghién ctru dugc thé hién ¢ hinh 1.

‘ Kich thich ca hong mi An B¢ sinh san bing kich duc t6 khac nhau ‘

|

Tiém chét kich thich sinh san

|
! } }

Kich thich c4 sinh san bang Kich thich ca sinh san Kich thich c4 sinh san
LHRHa + Domperidone bang Ovaprim bing HCG

1 1 1
|

Chon duge chét kich thich §inh san
phut hop cho ca hong mi An Do

Nubi v6 thanh thuc Chon c& bd me cho sinh san

Hinh 1. So’ dé thi nghiém trong nghién ctru.
Chon ca cho sinh san:

Cé cai: Chon c4 khdée manh, khong bi xay xat, khong bi
thuong tat. Khi cé da thanh thuc sinh duc thi ca c6 phan bung
dudi to, mém deu, 10 sinh duc 16i va mau hong.

Ca duc: Chon con duc than thon dai, khoe manh, khong bi
xdy xat, khong bi thuong tat co gai sinh duc nho, hoi 16i va nhon.
Khi ca da thanh thyc sinh duc, dung tay vudt nhe gan 13 sinh duc
ca thdy co se mau tring sita chay ra.

Tiém chat kich thich sinh san cho cd: Chon ¢4 cai va duc ¢6
san phém sinh duc dat giai doan chin muoi, tién hanh tiém chét
kich thich sinh sédn cho ca. Sau thoi gian hi¢u ing thi ca céi s€ rung
trimg, vudt trimg, vudt tinh dich va thy tinh nhan tao. Nghién ctru
kich thich sinh san cho ca hong mi An Do dugc thuc hién bang
cac loai chat kich thich sinh san 13 LHRHa + Domperidone (bang
1), Ovaprim (bang 2) va HCG (bang 3). Mbi mitc nong do cia
mot loai chat kich thich sinh san dung trong thi nghiém déu duoc
st dung trén 5 cdp ca bd me, ca duoc tiém vao vung trude cla
vy lung va str dung 6ng tiém 1 ml tiém 1 1an duy nhat, thoi gian
tiém cho c4 1a 18 gio. Ca bd me rt nhay cam va d& chét trong qua
trinh tiém, vi vy c4 dugc gy mé bang thudc Nika Transmore
Fish Medicine 28 ml (1 ml/13,5 lit nudc, quan sat ca co diu hiéu
nam yén khong ving vay thi tién hanh tiém) trude khi tiém chat
kich thich sinh san. C4 hong mi An Do duogc tiém vai céc liéu
luong nhu sau:

Thi nghiém 1: Kich thich c4 sinh san bing LHRHa +
Domperidone.

Bang 1. Kich thich ca sinh san bang LHRHa + Domperidone.

Nhiém thite Liéu tiém/kg ca cii ' Liéu tiém/kg ca ﬂl,l’c'
(LHRHa + Domperidone) ~ (LHRHa + Domperidone)
NTI 20 pg +0,5 mg 10 pg + 0,25 mg
NT2 30 pg +0,5 mg 15 pg+0,25 mg
NT3 40 pg +0,5 mg 20 pg +0,25 mg
a1
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Thi nghiém 2: Kich thich c4 sinh san bang Ovaprim.
Bang 2. Kich thich ca sinh san bang Ovaprim.

Nghiém thite Liéu tiém/kg ca cdi Liu tiém/kg ca dye
NTI1 0,4 ml/kg 0,2 ml/kg

NT2 0,5 ml/kg 0,25 ml/kg

NT3 0,6 ml/kg 0,3 ml/kg

Thi nghiém 3: Kich thich c4 sinh san bang HCG.
Bang 3. Kich thich ca sinh san bing HCG.

Nghiém thite Liéu tiém/kg ca cai Liéu tiém/kg ca de
NTI 2.000 TU/kg ¢4 1.000 U/kg ca
NT2 2.500 1U/kg ca 1250 U/kg cé
NT3 3.000 1U/kg ca 1500 U/kg cé

Gieo tinh nhdn tao cho trimg cd hong mi An D3: Sau khi tiém
cé xong khoang 10-11 gior tién hanh kiém tra sy rung trimg ciia ca,
vudt nhe bung ca cai ¢ gan 16 sinh duc néu thiy trimg chay ra thi
trimg d3 rung va tién hanh vudt trimg. Vudt nhe bung ca cai theo
huéng tir dau xudng bung ¢4, trimg ca duoc vudt cho vao chén. Vudt
trimg cé cai xong, tinh ca dyc (dung bom tiém hut tinh dich) duge )
tryc tiép vao trimg, thém vao 5 ml nude mudi sinh 1y sau do khudy
déu trimg 1-2 phit bang 16ng ga dé trimg duoc thy tinh hoan toan.

Ap trimg: Ap dung phuong phap & ap tring dinh trén gia thé, trimg
duoc rai dinh déu trén gia thé 1a Tudi c6 kich thude mit lu6i 1 mm
nhu & hinh 2. Trong qua trinh 4p, cho nudc chay nhe tao dong chay
va suc khi dé cung cip du 6xy. Khi trimg nd toan b thi vot gia thé ra
ngoai. Sau khi ¢ ng, ca sir dung dinh dudng bang chit noin hoang
trén co thé c4, sau 3-4 ngdy ca bot tiéu hét nodn hoang (hinh 3) s& dn
thirc an bén ngoai, giai doan nay chuyén ca bot sang bé wong.

Hinh 2. Ap trieng ca héng mi
An Db trén gia thé. Do.

Hinh 3. C4 bt ca héng mi An

Phiwrong phap do qhdt liwong nuede: Cac thong sd nhiét d nudc,
DO va pH dugc do bang méay do Hanna. Céac thong so chat lugng
nudc duge do hang ngay trong bé thi nghiém vao luc 9 gio sang.

Chi tiéu theo doi:

- Thot gian hi€u img (gi0): Dugc tinh tir khi tiém chat kich
thich sinh sdn dén khi c cai rung trimg.

- Xdc dinh thoi gian phat trién phoi: Trimg ca tir lic méi dé
dugc quan sat dudi kinh hién vi va chup hinh anh lai theo cac giai
doan phat trién phoi cua ca.

- Ty 1¢ thy tinh (%) =
tring ca dé ra.

(Téng sb trimg thy tinh x 100)/tong s6
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- Ty 1& n6 (%) = (Tong s6 ca ng x 100)/Téng s6 trimg duoc

thu tinh.

Phurong phdp xit 1 56 liéu: So sanh céc chi tiéu theo ddi trong
thi nghiém giira cdc nghiém thirc bang phwong phap One way
anova. Néu ¢6 su khac biét, tiép tuc ding Tukey test voi mic y
nghia 95% dé xac dinh su khac biét giira timg cip nghiém thirc.
Tét ca cac phan tich théng ké duoc thuc hién bang phan mém
Minitab 16.

3. Két qua va ban luan

3.1. Cdc yéu t6 méi trwong trong bé dé cd hong mi An Pj

C4 1a dong vat bién nhiét nén nhit do 1a yéu t6 moi trudng anh
huong dén qua trinh trao doi chét tir d6 anh huong dén sudt qua
trinh sinh san cta ca. Trong sinh san nhan tao, nhit 1 gieo tinh
nhan tao nhiét d6 ciing 13 yéu t6 anh huong rat 16n dén ty 1¢ thu
tinh, ty 1& nd va thoi gian phét trién phoi cta ca. Néu nhiét do qua
cao thuong lam gidm ty 1¢ thu tinh, ty 1¢ né va tang ty 1¢ di hinh.
Trong pham vi nhiét d¢ thich hop thi nhiét do cang cao cang rut
ngan thoi gian ng cua ca. Su bién dong cua cac yéu to moi truong
nude s& anh huong truc tiép dén cac qua trinh sinh san cua cé.

Bang 4. Cac yéu t6 méi trwéng trong sinh san nhan tao ca hong
mi An P6.

Théng sb Gia tri
Nhiét d6 nude (°C) 29,2+0,24
DO (mg/l) 5,45+0,07
pH 6,86

Sé liéu trinh bay trong bang la gia tri trung binh + d6 léch chuan.

MGi loai ca chi thyc hién viéc dé trimg & mot pham vi nhiét do
nhét dinh, néu nhiét do qua thép ¢4 khong dé trang nhung nhiét d¢
qué cao thudng anh huong dén chat luong ca con. Két qua bang 4
cho thay, cac yéu td chét lugng nudc trong khoang thich hop cho ¢4
hff)ng mi An D¢ sinh san v6i pH nudc 6,86. Nhi¢t d6 nudc luon &
29,2°C trong sudt thoi gian cho dé ca, DO ludn & mire 5,45 mg/l do
trong bé dé c6 bd trf suc khi lién tuc.

3.2. Thi nghiém véi LHRHa + Domperidone

Khi cho c4 hong mi An D¢ sinh san bing LHRHa +
Domperidone da khong gay ra su chin va rung trung ¢ ca 3 nghiém
thire sau 24 gio. Két qua nay phu hop véi cong b cia A.M.AN.
Adikari va cs (2018) [7] két luan rang, khi sinh san c hong mi An
Do bing phuong phap tiém chét kich thich sinh san 1a LHRHa v6i
liéu 20, 30 va 40 pg/kg ca cai két hop voi 0,5 ml Domperidone;
con dyc su dung mot nira liu cé céi va tiém mot lan duy nhit thi
két qua ca khong sinh san. N.T. Anh va cs (2005) [8], K. Suzuki
va cs (1987) [9] cho biét, kich thich ca ha (P conchophilus) va
ca tré vang (Clarias macrocephalus) dé bang 17,20 P (17a, 20p-
dihydroxy-4-pregnen-3-one) can c6 mot lugng kich duc t6 HCG
hodc dich chiét tuyén yén ca. Trong thi nghiém nay, c6 thé LHRHa
moi chi dimg & mirc 1am tang kich thude cua nodn bao nhung can
c6 su tham gia ctia kich duc t6 tic dong qua nang trimg, giy nén
hién tuong rung trimg. Day 14 yéu t6 can thiét cho qua trinh phong
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thich noan bao, trong khi d6 Domperidone lai chura phat huy hét
vai tro chat doi khang nén hién tugng rung tring chua xay ra.

3.3. Thi nghiém véi Ovaprim

Ovaprim la mot hoat chat dung dé kich thich sinh san ¢ ¢4, trong
thanh phan co chira 20 pg sGnRHa va 10 mg Domperidone trong
khoang 1 ml propylen glycol [10]. Hién nay, chét kich thich nay
duoc sir dung kha rong rii trong nudi trong thity san dé kich thich ca
sinh san. Thi nghi¢ém st dung Ovaprim dugc thyc hién trén 15 cdp
¢4 bd me, ¢4 dugc tiém Ovaprim vdi cac néng d06 khac nhau 0,4, 0,5
va 0,6 ml/kg ca. Két qua dugc trinh bay ¢ bang 5.

Bang 5. Két qua kich thich ca héng mi An B6 sinh san bing
Ovaprim.

Nghi¢m thire
Chi tiéu so sanh
NT I (1=5) NT2 (n=5) NT3 (n=5)
Thoi gian hi¢u tng (gio) 11,2540,09* 11,28+0,03 0
Ty 1¢ sinh san (%) 80,000,00° 80,000,00° 0
Sire sinh san tuyét dbi (trimg/ca cai)  747,67+7,51° 750,33+1,53¢ 0
Ty 1€ thu tinh (%) 84,7404 84,86+0,34* 0
Ty 1€ nd (%) 84,07+0,51° 84,620,24* 0

Nhiét 6 luc ca dé va ap tring 1a 29°C.

Két qua trinh bay ¢ bang 5 cho thay, Ovaprim c6 tac dung kich
thich gy chin va rung trimg c& ¢ nghiém thuc 1 (0,4 ml/kg cé) va
nghiém thire 2 (0,5 ml/kg c4), 6 nghiém thirc 3 voi liéu 0,6 ml/kg
cd khi tiém vao thi xdy ra hién tuong ca chét. Chiing t6i quan sét
va ghi nhan khi tiém Ovaprim véi lidu 0,6 ml/kg thi ca ving lung
cua ca chuyen sang mau den, diéu nay co thé do & liéu cao gay sbc
c4 hdng mi An D6 va din dén ca chét. Piéu nay phu hop vdi két
luan cua A.M.A.N. Adikari va cs (2018) [7] 1a ca hong mi An Do
rat nhay cam v6i hormone kich thich sinh san ¢ liéu cao.

Ty 1€ sinh sén cua cé ¢ ca 2 nghié¢m thue 1a 80%, thoi gian hi¢u
{mg cta c4 voi chat kich duc t6 tir 11 gio 25 phat dén 11 gio 28
phut, stc sinh san tuy¢t ddi cua ca la 747-750 trung/ca cai, ty 1¢
thu tinh va ty 1€ nd khoang 84%. B. Harvey va cs (1993) [11] ghi
nhén thoi gian hiéu tmg cta c4 hong mi An Do 1 10-12 gio. Theo
két qua nghién ctru ciia T.V.A. Mercy va cs (2015) [1], khi sinh san
ca hong mi An Do thoi gian hiéu tng 1a 12,78+0,83 gio. Ciing theo
két qua cua nhom tac gid nay, ty I¢ thu tinh la 86,1145,23% va ty 1¢
ng 1a 85,89+2,98% khi sinh san c4 hong mi An Do bang Ovaprim.
Theo T.V.A. Mercy va cs (2014) [6], suc sinh san tuyét ddi cua S,
densonii dao dong tir 293 dén 967 trimg trén mdi con céi, trong
khi S. Solomon va cs (2011) [4] ghi nhan 13 376 dén 1.098 trimg/
cé thé cai.

Két qua nghién ctru da ghi nhan thoi gian hiéu g, ty 1é sinh
san, ty 1€ thu tinh va stc sinh san cua trang khong co su khac biét
gitta nghiém thirc 1 va 2. Mot sb nghién cru vé sinh san nhan tao
c4 da tron di khing dinh khong ¢6 méi twong quan gitra liéu lwgng
cht kich thich véi cac chi s6 sinh san nhu ty 1€ ca de, 50 trimg thu
duoc [10, 12]. Vi hiéu qua ciia van dé kich thich ca dé trimg phu
thudc vao nhiéu van dé nhu sirc khoe cia c4, hoat tinh cua chat
kich thich, khong gian ¢4 dé cing voi cac diéu kién khac [13].
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Ngoai ra, ty 1¢ no cia phoi ca trong thi nghiém nay ciing khong
c6 su khac biét gitra 2 nghiém thue, dleu d6 chung to mure do chin
mudi ciia san pham sinh duc da quyet dinh dén qua trinh phat trién
phoi chir khong phai tac nhan chat kich thich. Két qua nghién ciru
cua S. Haider va cs (1994) [14], B.H. Pederson (2003) [15] cling
cho thay khong c6 mdi lién hé giita nong do chat kich thich (17a,
20p-dihydroxy-4-pregnen-3-one) voi ty 1¢ nd cta phodi cd chinh
Nhat Ban va ca tré vang.

Nhu vay, két qua sinh san ca hong mi An D6 ¢ nghiém thirc
Ovaprim véi lidu 0,4 va 0,5 ml/kg ca khong ¢6 su khac biét. Do
vy, trong pham vi thi nghiém nay, liéu lvong Ovaprim dugc
khuyén cao str dung khi kich thich ca sinh sén 1a 0,4 ml/kg.

3.4. Thi nghi¢m voi HCG

HCG 14 loai kich duc t6 di chung dugc dung c6 hi¢u qua cho
nhiéu loai ¢4 nhu ca me, ca tré, ca chay, ca troi, c bong... [10].
Tuy nhién, theo két qua nghién ctru thi ¢ ca 3 liéu lugng 2000,
2500, 3000 Ul/kg ca cai (bang 3) cling khong mang lai hi¢u qua
cho ¢4 hong mi An D§. Két qua kiém tra ca ¢ nghiém thic sir dung
LHRHa + Domperidone va HCG cho thdy, ca déu khong c6 biéu
hién rung trimg, quan sat va phan tich cho thfiy hormone chi c6
tic dung thiic ddy budng trimg phat trién, thé hién rd nhat 1a sau
khi tiém khoang 8-9 gio kiém tra thiy bung ca cang tron so voi liic
chua tiém kich duc t6. Chung toi da giai phéu 2 c4 thé & nghiém
thire LHRHa + Domperidone va HCG thi thay budng trimg cang,
tuy nhién trimg van chua tach ra khoi nang trimg, chua thay trimg
rung va tach ty do.

Khi kich thich c4 hong mi An Do sinh san véi 3 loai chat kich
thich sinh sdn la Ovaprim, HCG, LHRHa + Domperidone thi chi
¢d ¢4 ¢ nghiém thire sir dung Ovaprim chin va rung trimg. Véi két
qué trén, ching toi dat ra 2 gia thuyét: (1) Liéu luong, s 1an tiém
LHRHa + Domperidone va HCG trong thi nghiém b6 tri chua dii
daé gay ra sy chin va rung trimg cd hong mi An bo; (2) Piéu nay
¢6 thé do tac dung dic hiéu cua kich duc t6, voi m01 loai cd nudi
s€ thich g vdi ting loai kich duc t6 khac nhau vé liéu luong, sd
lan tiém. Gia thuyét nay ciing phi hop voi nhan xét cia N.T. Anh
(1999) [10] 1a mot sb loai ca chi hiéu (mg tot nhat voi mot chat
kich thich sinh san khac nhau va mi chat kich thich sinh san ciing
¢6 tac dung mang tinh chon loc v6i moi loai ca khac nhau nhu ca
me vinh, cd he, cd leo... ciing khong phan ung voi HCG.

Nhu vdy, két qua cua thi nghiém c6 khd nang xay ra theo gla
thuyét thir 2 1 c6 thé do tac dung déc hiéu cia kich duc to, vGi moi
loai ca nuoi s€ thich img voi timg loai kich duc t6 khac nhau vé liéu
luong, s6 lan tiém. Di voi c4 hong mi An Do thi Ovaprim 14 kich
duc t6 phu hop cho cé sinh san trong diéu kién nhan tao tai nudc ta.

3.5. Thoi gian phit trién phéi ciia cd hong mi An Dj

Sy phat trién cta phéi duoc tinh tir lic trung thy tinh dén khi
¢4 nd, sau khi phoi phat trién dén mot giai doan nht dinh, 4u tring
s€ thoat khoi vo trung di vao mdi truong nudc. Thoi gian nd cua
mi loai c4 thi khac nhau, phu thudc rat 16n vao nhiét do nude, ham
luong 6xy hoa tan. Trong khoang nhiét do thich hop néu nhiét do
cang tang thoi gian phat trién phoi cang nhanh va nguoc lai [16].
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Thoi gian phat trién phoi cta c4 hong mi An Do 1a 30-36 gio ¢
nhiét do 28-29°C, két qua nay tuwong duong véi nghién ciru cua
T.V.A. Mercy va cs (2015) [1] khi ghi nhén thoi gian ng cua ca
hong mi An D§ 1a 36 gio & nhiét do nude 27,5°C. N.V. Tu (2004)
[17] ciing ghi nhan thoi gian phat trién phoi ciia ¢4 ong tién 1a 70-
78 gio. Ca Neon Paracheirodon innesi c6 thdi gian nd la 48 gio
[18]. Nhu véy, thoi gian ng cua ca hong mi An D¢ trong doi ngin
hon so v6i mot s6 loai ¢4 néu trén.

O nhiét d6 nudce 29°C sau 30 gi0 ca no, ca bot mdi nd co chiéu
dai trung binh 1a 3,2 mm, véi lugng noan hoang nhiéu va ton tai
trong thoi gian tir 3 dén 4 ngay. Sau thoi gian 3 ngay, luong nodn
hoang s& duoc tiéu giam, lac nay ca co chidu dai trung binh 13 4,2
mm va bt dau dn dugc thire 4n bén ngoai. Thire dn phi hop voi ca
trong giai doan nay la luan trang va Artemia. Qua trinh phat trién
phéi cia ca hong mi An Dg dugc theo ddi va ghi nhan dudi kinh
hién vi quang hoc duge thé hién ¢ hinh 4.

Trimg thy tinh - 0 phit 48 bao - 1 giv 15 phut

8 té bao - 1 ity 24 phut Miéng phoi - 7 i 56 phiit  Hinh thanh noan hoang - 9 git

Trimg chudn bj nd - 25 gio Trimg ng - 30 gio

Cé 10 ngay tudi C4 30 ngay tudi C4 90 ngay tudi

Hinh 4. Qua trinh phat trién phéi cia ca héng mi An D6 qua cac
giai doan.

4. Két luan

Ovaprim c6 tac dung kich thich c4 hdng mi An Do rung trimg
va de tring voi liu lwong 0,4-0,5 ml/kg ca cai va 0,2 ml/kg c4
duc. Két qua ghi nhan ty 1€ sinh san 80%, thoi gian hiéu img 11 gio
25 phut dén 11 gio 28 phit sau khi tiém, thoi gian phat trién cua
phoi ca la 30 gio ¢ nhiét d§ nudc 29°C, suc sinh san tuyét d6i dat
747-750 trang/ca cai, ty 1¢ thu tinh va ty 1¢ nd 1a khoang 84%. Tu
két qua trén thi co thé tiép tuc nghién ctru k¥ thuat vong va nuéi
thwong pham c4 hdng mi An D¢ trong diéu kién tai nudc ta.
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So sanh hi€u qua phat sinh phoi vo tinh tir cdc nguon mau in vitro
cuia cay sam Ngoc Linh (Panax vietnamensis Ha et Grushv.)
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Tom tit:

Nghién ciru khao sat khé néing phat sinh phoi vo tinh tir nhiéu ngudn vét li¢u khac nhau ciia cdy sim Ngoc Linh (Panax vietnamensis
Ha et Grushv.) dwgc thyc hién nhim chon dwgc vat liéu thich hep cho sy phat sinh phdi trong nubi cay in vitro. Trong nghién
ctru nay, cac mau in vitro tir manh 14, cuong 14, ré va cac phéi roi & dang hinh cu, hinh tim va c6 14 mim dugc khao sat trén
mi treomg MS bd sung riéng 1é hoic két hop 2,4-D (2,4-dichlorophenoxyacetic acid: 0,2, 0,5 va 0,7 mg/l) va TDZ (Thidiazuron:
0,1, 0,3 va 0,5 mg/l). Két qua cho théy, tat ca cdc vt liu thir nghlem déu cho phat sinh phoi sau 6 tuz‘m nuéi cziy (100%). S6 ph01
trung binh trén mau ménh la (51,00 ph01) trén moi truong toi wu cao hon dang ké so véi mau cuong 14 (29,67 phoi) va mau re
(18,00 phéi). Mau phéi hinh cau la nguon vét liéu thich hop nhét cho sur phat sinh phoi (68, 33 phon/mau) $0 VOi cac nguon miu
cay khac. M6i trudong nuoi cay co sw két hop ciia 2,4-D va TDZ ting kha nang tao phoi thir cap & mau phoi hinh chu, két qua dat
cao nhit tai ndng d 0,7 mg/l 2,4-D két hop v6i 0,1 mg/l TDZ trong méi trudng chira 0,5 mg/l NAA (1-Naphthaleneacetic acid)

(73,33 phoi/mau).

Tir khod: nudi céy in vitro, phat sinh phdi, phéi thir cAp, sim Ngoc Linh.

Chi s6 phén loai: 4.6

1. Dét van dé

Sam Ngoc Linh [a mot loai sdém dédc hitu cia Viét Nam. Day la
mot trong nhitng loai sém c6 ham lugng saponin khung dammaran
cao nhat (khoang 12-15%) va lugng saponin triterpen nhiéu nhét
s0 v6i céc loai khac cua chi Panax trén thé giéi [1]. Nam 2011,
sam Ngoc Linh da thoat nguy co tuyét chung nhung d¢ an toan con
thp va ml’Ic do de doa van ¢ bac E trong Sdach do Viét Nam. Do
vay, nhan glong sam Ngoc Linh in vitro duoc cho la phuong phap
hiéu qua nhat dé bao ton va phat trién ngudn gen quy hiém nay.

Ung dung cong nghé sinh hoc trong cac chuong trinh nhan
gibng cdy trong doi hoi cac quy trinh tai sinh in vitro hiéu qua,
trong d6 c¢6 phuong phap phat sinh phdi soma. Viéc ing dung
phuong phép nay ¢6 thé tao ra sd lugng 16n cdy con co chat lugng
tot trong mot thoi gian ngin, ty 1¢ séng sét cta cdy con ngoai
vuon wom cao [2, 3]. Toc d6 nhan giong tir phdi cao hon nhiéu
50 vOi nhan gidng tir md phan sinh. Cac mé c6 ngudn gbe tir phoi
c6 kha ning phat sinh phéi cao nhét va kha ning nay giam dan &
14 mam, cudng 14, 14 va r& [4]. Sy hinh thanh phoi v tinh c6 thé
thong qua con dudng tryc tiép hodc gian tiép. Di v6i hinh thanh
phoi v tinh tryc tiép, phoi phat trién tryc tiép trén bé mat cia md
cdy. Su hinh thanh phéi v6 tinh gian tiép co thé thong qua mot
budc trung gian lién quan dén sy hinh thanh mé seo hodc nuéi
cdy huyén phu té bao [5, 6].

*Tac gia lién hé: Email: duongtannhut@gmail.com
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Phat sinh phoi thr cp 1a qua trinh phdi duge hinh thanh tir
phoi, khac v6i phat sinh phdi so cdp 1a qua trinh phoi dugc hinh
thanh tir mau cdy thue vat. Qué trinh phat sinh phoi soma thir cap
mang lai nhiéu vu diém hon so véi qua trinh phat sinh phoi soma
SO cép, dac biét la ty 1¢ nhan 1én cao va muc do df“)ng déu tang 1én.
Nudi cy in vitro bang phwong phap phat sinh phoi thir cip da
dwoc md ta & nhiéu loai thuc vat hat trin va hat kin bf“ing cach st
dung chit diéu hoa sinh trudng thuc vat va cac loai carbohydrate
khac nhau [7-9].

Trong nudi cdy phoi, ndng do cua cic chat didu hoa sinh
truong 13 rit quan trong ddi voi phan Gng sinh truong t6i uu cua
mau cdy. Khi ndng d6 qua thip s& khong kich thich sinh truong,
nguoc lai ham lugng qua cao co thé gay doc cho mau [10]. Cac
chét diéu hoa sinh truong thue vat, dic biét 1a auxin, c6 lién quan
chit ch& dén qué trinh chuyén doi té bao sinh dudng thanh phoi.
Bén canh viéc thiic ddy sy phan chia té bao trong mau cdy, cic
auxin ¢ lién quan tryc tiép hodc gian tiép dén nhimg thay doi
trong biéu hién gen, tong hop protein va diéu chinh, tai to chirc
chromatin can thiét dé khoi sy con dudng phat sinh phéi [11,
12]. 2,4-D 14 auxin tong hop duoc nghién ctru rong rii nhat va
dugc tng dung trong cac hé thong tao phoi thuc vat khic nhau
[10, 12, 13]. Ngoai auxin, cac cytokinin ciing st dung cho cam
{ing phat sinh phoi & cac loai thuc vat hai 14 mam [14]. Mot s6
loai cytokinin dugc sir dung nhidu trong méi trudng nudi cay nhu
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Abstract:

This study on the efficiency of embryogenesis from various
explant sources of Ngoc Linh ginseng (Panax viethamensis Ha
et Grushv.) was conducted to select the appropriate materials
and optimise embryogenesis in vitro. In this study, in vitro
explants from leaf fragments, petioles, roots, and embryos
(globular, heart-shaped, and cotyledon) were cultured on
MS medium supplemented individually or in combination
with 2,4-D (2,4-dichlorophenoxyacetic acid: 0.2, 0.5, and 0.7
mg/l) and TDZ (Thidiazuron: 0.1, 0.3, and 0.5 mg/l). The
results showed that all explants had embryogenesis after 6
weeks of culture (100%). The average number of embryos
per leaf fragment (51.00 embryos) on the optimal medium
was significantly higher than that of petioles (29.67 embryos)
and root samples (18.00 embryos). Interestingly, the globular
embryo explant was noted as the most suitable material
source for embryogenesis (68.33 embryos/sample). The culture
medium with the combination of 2,4-D and TDZ increased the
ability to create secondary embryos in globular embryos, the
highest result was achieved at the concentration of 0.7 mg/l 2,4-
D combined with 0.1 mg/l TDZ in the medium containing 0.5
mg/l NAA - 1-Naphthaleneacetic acid (73.33 embryos/sample).

Keywords: embryogenesis, in vitro culture, Ngoc Linh ginseng,
secondary embryos.

Classification number: 4.6
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6-Benzylaminopurine (BAP), kinetin, zeatin va TDZ cho két qua
t6t tiy thudc vao loai thuc vat [5, 10, 15]. Sy phat sinh phoi vo
tinh sam Ngoc Linh da dugc bao cao boi mot s6 tac gia d6i voi
mot s6 miu céy nhu 14, cuéng 14 va ré [16-20]. Tuy nhién, viéc
d4nh gia duoc hidu qua phat sinh phéi trén cac ngudn mau, dic
biét 1a hiéu qua viéc phat sinh phoi thir cp tir nhiéu dang phoi
ban dau van con han ché va chua rd rang.

Véi muyc tiéu danh gia dugc sy khac biét cla cac nguén mau
va tim dugc nguon mau thich hop nhét trong phét sinh phoi vo
tinh sim Ngoc Linh, nghién ctru ndy di tién hanh khao sat hiéu
qua cac ngudn mau cdy manh 14, &, cudng 14 va cic dang phoi
so cap (hinh cau, hinh tim, c6 14 mam) lén sy phat sinh phoi vo
tinh sim Ngoc Linh du6i anh hudng cta 2 chat diéu hoa sinh
trudong thuong duge st dung trong qué trinh phat sinh phoi vo
tinh 1a 2,4-D va TDZ.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit li¢u

Ngudn vat liéu s dung trong nghién ctru nay 1a mau la,
cudng 14 va ré ciia cdy sam Ngoc Linh in vitro 3 thang tudi nudi
cdy trong mdi truong MS; cac mau phoi ¢ cac dang hinh cu,
hinh tim va c6 14 mam déng nhét va khong c6 bién di dwoc tach
tir cum phdi nuéi cdy trén moi truong MS co chira 1,0 mg/1 2,4-
D, 0,5 mg/l (NAA), 0,2 mg/l kinetin, 30 g/l sucrose va 8 g/l agar
[17] tai Vién Nghién ctru Khoa hoc Tay Nguyén.

2.2. Méi trwomg va diéu kién nudi cdy

Cac mau dugc nudi cdy trén méi truong MS ¢6 bo sung 30
g/l sucrose, 8 g/l agar chira ¢6 dinh 0,5 mg/I NAA, b6 sung 2,4-D
(0,2,0,5va 0,7 mg/1) vaTDZ (0,1, 0,3 va 0,5 mg/1) riéng 1¢ hodc
két hop o cac néng do khac nhau.

Binh nuéi cdy duoc sir dung 1a binh thiy tinh ¢6 thé tich 100
ml chita 20 ml moi truong MS. Moi truong duge diéu chinh vé
pH 5,8 va duoc hip khir tring ¢ 121°C, 1 atm trong 30 phit. Cac
thi nghiém dugc thuc hién trong diéu kién phong nudi c6 nhiét
d9 22+2°C, d6 am 80%, cuong do chiéu sang 2500500 lux, thoi
gian chiéu sang 12 gio/ngay.

2.3. Khao sdt dnh hwéng ciia nong dp 2,4-D va TDZ lén
sw phdt sinh phéi tiv manh ld, cuong ld va ré sém Ngoc Linh

Mau 14 duoc cit theo hinh vudng ¢ kich thude 10x10 mm,
cach phién la khoang 1 mm; mau cudng la duoc cit ngang, kich
thude chiéu dai x dudng kinh khoang 5x2 mm; khac cit ré co
chiéu dai khoang 10 mm va dwong kinh khoang 1 mm, dwoc
nudi cdy trong méi trudng MS chira ¢b dinh 0,5 mg/I NAA[19]
+ 30 g/l sucrose, co bo sung riéng 1¢ 2,4-D (0, 0,2, 0,5 va 0,7
mg/l) va TDZ (0, 0,1, 0,3 va 0,5 mg/l). Méi truong MS khong
b6 sung chat diéu hoa sinh truéng dugc st dung lam ddi chimg
(bC).
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2.4. Khao sat anh hwong cia 2,4-D va TDZ lén sw phat
sinh phoi thir cap tir cac dang phéi hinh cdu, hinh tim, phoi co
la mam cvia sdm Ngoc Linh

Cac phoi roi hinh cau, hinh tim (khoang 0,020-0,025 g), phoi
¢6 14 mam (khoang 0,030 g) cta sim Ngoc Linh c6 kiéu hinh
dong nhat, khong c6 bién di dugc tach riéng va nudi ciy trong
mbi truong MS + 0,5 mg/l NAA + 30 g/l sucrose, c6 bd sung
riéng 1¢ 2,4-D (0, 0,2, 0,5 va 0,7 mg/1), TDZ (0, 0,1, 0,3 va 0,5
mg/l). Mbi truong MS khong bd sung chét diéu hoa sinh truong
dugc su dung lam dbi chung.

2.5. Khdo sdt anh huéng két hop ciia 2,4-D va TDZ lén sw
pht sinh phéi tir nguén mdu cé sw tdi sinh phéi cao nhit

Ngudn méau cho s6 lugng hinh thanh phéi cao nhét tir két qua
cua thi nghiém trudc dugc chon va nudi céy trong moi truong MS
chtra 0,5 mg/l NAA + 30 g/l sucrose, bd sung 2,4-D (0,2; 0,5 va
0,7 mg/l) kéthop véi TDZ (0,1, 0,3 va 0,5 mg/l) tai cac ndng d6 thi
nghiém dékhéo satsy phat sinh phoi votinh. Moi truong MS khong
b6 sung chét didu hoa sinh truéng duoc sir dung lam ddi chimg.

2.6. Quan sdt mo hoc

Cac mau cdy phat sinh phdi dwgc thu nhan va quan sat mo
hoc. Mau duoc cit thanh lat mong khoang 10-15 pm theo chiéu
ngang di qua phoi, sau d6 ngadm trong javen 10% trong 15 phut,
rira sach mau bing nudc cét, tiép tuc ngdm mau trong acetic acid
45% trong 15 phut dé cb dinh mau, rra lai béng nude cat 6 1an,
ngam méu d rdo nudc trong pham nhudm carmine red trong 5
pht, rira lai miu bang nudc cit 2 lan, cubi cing dit miu trong
lam, nho 1 giot nude va day lamen kinh lai. Quan sat dudi kinh
hién vi quang hoc véi vét kinh x10 [21].

2.7. Cdc chi tiéu theo doi va xit Iy 6 liéu

Tién hanh ghi nhan mot s6 chi tiéu ty 1¢ cam tng mo seo
(%), ty I¢ cam ung ph01 (%), so ph01/mau va trong lugng tuoi
cum phoi (g) sau 6 tuan nudi céy. M01 thi nghiém dugc 1ap lai 3
1an v6i 10 binh nudi cdy. Tét ca céc s6 liéu sau khi thu thap img
v6i ting chi tiéu theo ddi dugc xi Iy bang phan mém MicroSoft
Excel 2010 va phin mém phan tich thong ké SPSS 16.0 theo
phuong phap Ducan véi p<0,05 [22].

< PR -
3. Ket qua va ban luan

3.1. Anh huwong ciia 2,4-D va TDZ lén sw phdt sinh hinh
thdi tir manh ld, cuong la va ré sim Ngoc Linh

Két qua thu nhan sau 6 tudn nudi cy tir manh 1a, cudng la va
ré clia sdim Ngoc Linh in vitro 3 thang tudi cho thiy su bo sung
cac nf”)ng do khéac nhau cua 2,4-D hodc TDZ vao moi truong
nuoi cfiy ¢ tac dung cam ing tao mo seo; ty 1€ cdm ung mo seo/
mau dat 100% trén tit ca 3 loai mau cdy va cao hon dang ké so
voi ddi chitg (nho hon 20%) (bang 1). Ty 18 mau tao phoi va sb
lwong phoi hinh thanh trén mu khac nhau & cac nghiém thirc thi
nghiém. D6i véi nghiém thire dbi chimg khong bo sung 2,4-D
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va TDZ cho théy van c6 su xudt hién mo seo va phdi trén cac
mau, nhung s6 luong thip hon déng ké so véi cac moi trudng co
b6 sung 2,4-D hodc TDZ. Ty 1& cam tng tao phoi dat hiéu qua
nhit dugc ghi nhan ddi v6i mau manh 1a trén moi truong c6 bd
sung 0,7 mg/l 2,4-D va 0,5 mg/l TDZ (100%). Twong ty, mau
ré ciing cho ty 18 hinh thanh phdi cao khi ting nong d6 2,4-D va
TDZ (88,67 va 93,33%), trong khi mau cudng 14 cho ty 1& phat
sinh phdi cao & néng d6 théap 0,1 mg/l TDZ (67,67%) (bang 1).
S6 phdi trung binh trén miu cao nhit ghi nhan & mau ménh la
(51,00 phoi) trén méi trudng bo sung 0,5 mg/l 2,4-D va cao hon
d4ng ké so v6i sd phoi hinh thanh cao nhit trén mau cudng 14
(29,67 phoi) va miu ré (18,00 phoi). Phoi co nhidu dang bao
g0m phoi hinh cau, phéi hinh tim, phéi co 14 that, c6 mau tir
tra"lng sang dén xanh duoc ghi nhn trén m?lu manh 14 va mau
cuong 14, trong khi mau r& ghi nhan chu yeu la phéi dang hinh
cau va ¢6 mau vang nhat sau 6 tuin nudi cay (bang 1, hinh 1).
Pong thoi, trong lwong tuoi ciia cum phdi ¢ cac ngudn mau duoc
ghi nhan tai nong d6 0,3-0,5 mg/l TDZ déu cao hon so vdi cac
nghiém thuc khac (bang 1).

Bang 1. Anh hwéng ctia néng d6 2,4-D va TDZ trong méi trwong

chtra 0,5 mg/l NAA 1én sy phat sinh hinh thai tir cac mau manh I3,
cudng la va ré sam Ngoc Linh in vitro sau 6 tuin nudi cay.

Neudy  Nongdd Ning  Tylcim  Tylécim 6 phii m‘:g -
m%u 24D  dQTDZ imgmdseo ungphdi  trung binh Cll;[l gh(‘)i Mo ta
(mg) — (mgh) (%) (%) (phéi/méiu) (g') P
BC - 12,000 1633 267 0,13 Phoi o6
02 - 100000 8667 2133 148 dang hinh
Au, hinh
05 - 0000 9BEP 510 Lsge el
tim va phoi
Manhld 07 100000 100000 3567 1,69 o6 l4 thit.
ol 1000 T4 leg7e 15 Pnoicomdu
tring séng
03 100000 9633 4833 1,76 Db
05 100000 100000 36,67 1,86 xaih
BC : 13,000 6,33 230 1,14¢ Phéi o6
02 : 100000 1567 833 1,67 danghioh
. cau, hinh
05 : 100000 3533 14,67 1,65 o
tim va phot
Cubngli 07 100000 4733 25,3% 1,67 6 I thit.
0 10000 67,67 1667 151 il s
tring sang
03 100000 6267 26,0° 1,64 Aot
05 100000 1467 2967 1,77 xaih
BC : 15,000 1833% 330 1,158
02 - 100000 7333 12,000 1440
Phoi chi
05 - 10000 763 1767 15 P
yéu hinh
Ré 07 100000 8867 1133 1,60 clu, phoi ¢
0, 100000 7133 1633 Jeex  mauvang
nhat
03 100000 83000 1800 1,68
05 100000 9333 13,008 71

Cac chir cai khac nhau (a, b...) trong cing mét cot thé hién sw khac biét
c6 y nghia thong ké tai p<0,05 (Duncan’s test).



Hinh 1. Anh hwéng ctia ndng dd 2,4-D va TDZ tdi wu lén sw phat sinh
phdi tlr mau ré, cudng 1a va manh la sam Ngoc Linh sau 6 tuan nuoi cay
(thwéc 1 mm). Mau ré& (A), cubng la (B) va manh la (C) trong méi trudng MS
khéng bd sung chét diéu hoa sinh trudng. Mau ré (D), cudng la (E) va manh
14 (F) trong mai trudrng bd sung 0,5, 0,7 va 0,5 mg/l 2,4-D, twong (rng. Mau ré
(G), cubng 14 (H) va manh Ia (I) trong méi trwdng bd sung 0,3, 0,5 va 0,3 mg/l
TDZ, twong (ng.

Trong thi nghiém nay, nong d6 2,4-D va TDZ c6 anh huong
10 rét dén sy hinh thanh phdi & cac mau sam Ngoc Linh. Mot
50 nghién ciru cho thdy chat diéu hoa sinh truong thyc dong mot
vai tré quan trong trong qua trinh phat sinh phoi [14, 15, 23-25].
Viée str dung cdc auxin ngoai sinh giip diéu hoa su phat trién cia
phoi soma bang cach thay do1 ham lugng auxin ndi sinh va lién
quan tryc tlep hodc gian t1ep dén sy khoi phat hinh thanh truc
phoi va dé thiét 1ap tinh ddi xtmg hai bén trong giai doan phat
sinh phoi som [11, 26]. Trong cac nghién ciru vé cam tmg phat
sinh phoi vo tinh ¢ nhiéu loai thuc vat, auxin, dic biét 1a 2,4-D
thuong cho hiéu qua phét sinh phdi cao [9, 27]. Anh hudng cia
auxin lén sy phat sinh phdi dugc ghi nhan ¢ mot s0 loai thyc vat
nhu Paspalum scrobilatum [28], Picea abies va Picea omorika
[29], Panax Gingseng [13], Stewartia [30], Camellia oleifera [31].
Ngoai auxin, cac cytokinin ciing str dung cho cam ung phét sinh
phoi & cac loai thyc vat hai 14 mam. Mot sé loai cytokinin nhu
BAP, TDZ, kinetin va zeatin dugc st dung cho két qua tot trén
nhiéu loai thyc vét [32-34].

Dbi v6i chi Panax, phwong phap tao phéi vo tinh da dugc
nghién ciru nhidu trén céc loai P. ginseng [13, 35-37]. Cac két
qua trén cho thdy su phat sinh phoi phu thudc vio loai mau céy
va ndng d6 cua 2 chat diéu hoa sinh truong thuc vét 13 2,4-D va
TDZ. Trong thi nghiém nay, du6i anh hudng cua chat diéu hoa
sinh truong, kha nang phat sinh phdi ¢ mau manh 14 cho hiéu qua
tot hon céc mau cudng 1a va r& cua cdy in vitro 3 thang tudi. Didu
nay c6 thé do ton tai mot gradient phan (mg phat sinh phéi khac
biét gilra cdc co' quan trong qua trinh phat sinh phoi nhau [4, 38].
V.T. Hien va cs (2014) [18] cling bdo cdo rang, manh 14 cho hiéu
qua phat sinh phéi tryc tiép cao nhat trén moi truong bd sung 2
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mg/l NAA (29,49 phdi/mau) cao hon cic mau cudng 14 va than ré
sdm Ngoc Linh. Tuong tw, B.V.T. Vinh va cs (2014) [19] cling bdo
c40 s0 phoi hinh thanh thu dugc mau 14 trén moi trudng b6 sung 1
mg/l NAA va 1 mg/ 2,4-D cao hon so v6i mau cudng 14.

3.2 Anh hwong ciia 2,4-D va TDZ lén s phdt sinh phéi thiv
cdp tir cac dang phéi cia sim Ngoc Linh

Sau 6 tuan nuodi cdy, két qua cho thay tat ca cac phoi ¢ ca 3
dang hinh cau, hinh tim va ¢6 14 mam trén tat ca moi truong cb
b6 sung 2,4-D hodc TDZ déu ¢6 sy hinh thanh m6 seo (100%) va
phoi (100%) cao hon dang ké so v6i dbi | ching. S6 phoi trung binh
trén mau cao nhat dugc ghi nhan & méiu phéi hinh cau trén moi
truong bo sung 0,3 mg/l TDZ (68,33 phdi) (bang 2, hinh 2). Ddi
v6i moi truong bd sung 2,4-D, nong do 0,5 mg/l cho sb phoi hinh
thanh trén mau phoi hinh cau, phoi hinh tim va phéi ¢6 14 mam déu
t0i wu hon cac nong do khac (65,67, 54,33 va 47,33 phoi, tuong
{mg). Trén moi truong bd sung TDZ, sd phéi hinh thanh trén mau
phoi hinh tim va phdi ¢6 14 mam ty 1é thuan véi nong do (65,33 va
60,00 phéi). Tuy nhién, véi mau phéi hinh cau, s6 phdi cao nhat
ghi nhén ¢ nong do 0,3 mg/l va giam dang ké khi tiép tuc ting
nong d6 TDZ (bang 2). Dong thoi, trong lugng twoi cua cum phoi
& cac mau phoi dat 01 u tai nong d6 0,3-0,5 mg/l TDZ (bang 2)
va phoi thi cap tao thanh co day di cdc dang bao gdm phoi hinh
cau va phoi hinh tim va phoi c6 14 mam; phéi c6 mau tring sang
va mau xanh (hinh 2).

Bang 2. Anh hwéng cua 2,4-D va TDZ trong méi trwdng chiva 0,5
mg/l NAA 1én sw phat sinh phai thir cap tir cac dang phéi hinh cau,
phéi hinh tim, phéi c¢6 18 madm ctia sam Ngoc Linh sau 6 tuan nuéi
céy in vitro.

Naun Nongdd Nong  Tylgeim  Tylécim S6 phoi Trong lugng
miu 24D d)TDZ ingmdseo  ing phoi trm}.g bi:lll tlrojl cum
mgh)  (mgh) (%) (%) (phiimdu)  phii (¢
BC 333 3833 433 0,13¢
02 . 100000 100,00 1,000 2,08°
s . 100000 100,00 65,67 2004
f;‘l‘:‘hmh 07 . 100,00° 100,00 4533¢% 2,07
01 100000 100,00 3967 211
03 100000 100,00 68,33 2,06
05 100000 100,00 BET 246°
BC 533 29,67 300 0,13
02 . 100000 100,00 34,004 240
s . 100000 100,00 5433¢ 2365
E};"hmh 07 . 100,00° 100,00 36,67 2,37
01 100000 100,00 38,67 234
03 100000 100,00 867 2,36
05 100,00¢ 100,00 65,33 246
BC 367 16,67 333 0,158
02 . 100000 100,00 30,000 217
03 . 100000 100,00 4733 2304
;;h;‘;;’ 07 . 100000 100,00 033 235
01 100,00° 100,00¢ 35674 2,305
03 100000 100,00 53,00° 2430
05 100,00¢ 100,00 60,00° 247

Cac chir cai khac nhau (a, b...) trong cing mét cot thé hién sw khac biét
c6 y nghia thong ké tai p<0,05 (Duncan’s test).
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Hinh 2. Anh hwéng ctia ndng do 24-DvaTDZ tdi wu Ién sw phat sinh phéi
thw cap tw cac dang phoi hir)h cau, phai hinh tim va phg‘)i c6 la mam sam
Ngoc Linh sau 6 tuan nuéi cay (thu’?c 1 mm). Phéi hinh cau (A), hinh tim (B)
va c6 la mam (C) trong méi trwong bo sung 0,5 mg]l 2,4-D. Phéi hinh cau (D),
hinh tim (E) va c6 la mam (F) trong méi trwdng bo sung 0,3, 0,5 va 0,5 mg/l
TDZ, twong &ng.

Nhin chung, két qua thu duoc tir thi nghiém trén cac moi
truong bd sung 2,4-D, TDZ riéng 1¢ cho thiy tit ca cdc ngudn
mau thi nghiém déu c6 kha nang phat sinh phdi va cac phoi chi
yéu dugc hinh the‘mh truge tiép trén bé mat cua mau cdy (hinh
3). Trong do, mau phéi dang hinh cau cho sb lugng phoi hmh
thanh t6i uu & nong do 0,3 mg/l TDZ va cao hon cic loai mau
cdy manh 14, cubng 14, r& cta cay in vitro 3 thang tudi duoc st
dung trong hai thi nghiém trugc d6 va cac dang phéi khac. S&
phoi hinh thanh & cac mau manh 1a, r& va phdi hinh ciu ¢6 xu
huéng giam khi ting ndng d6 TDZ va 2,4-D 1én nong do cao
nhat, trong khi cac mau cudng 14 ghi nhan xu huéng ting. S6
phoi hinh thanh & cac mau phoi hinh tim va phéi ¢6 14 mam c6
xu hudéng t?mg khi tang nong do TDZ, nhung c6 xu hudng giam
khi tang nong do 2 4 D qué cao (hinh 4). Két qua nay phu hop
voi cac nghién ciru vé sy phat sinh phoi in vitro cho thay toc do
nhan giéng tir phdi cao hon nhiéu so véi nhan gidng tir mo phan
sinh. Cac mo ¢6 ngudn gdc tir phoi c6 kha nang phat sinh phoi
cao nhét va kha ning ndy giam dan ¢ try 14 mam, cudng 14, 14
varé [4].

Hinh 3. Sy phat sinh phéi tir cdc mau manh 14, ré, cudng la va phoi cia
sam Ngoc Linh sau 6 tudn nuéi ciy. (A) Manh 14; (B) Ré; (C) Cubng I4; (D)
Phéi vé tinh (thuwéc 0,1 mm).
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2,4-D (mg/l)
Hinh 4. Anh hwéng clia ndng do TDZ va 2,4-D 1én sb phdi thir cap hinh
thanh tlr cac ngudn mau cay khac nhau sau 6 tuan nudi cay (p<0,05).

3.3. Anh hwéng ciia viéc bo sung két hop ciia 2,4-D va TDZ
lén sw phat sinh phoi thir cap tic mau phoi hinh cau cia sim
Ngoc Linh

Loai vat liéu cho kha nang phat sinh phoi hi¢u qua nhét dugc
khao sat & cac thi nghiém trén 1a phoi hinh cdu. Dé nang cao hiéu
qué phat sinh phoi, mau phéi hinh cau dugc tiép tuc khao st su
phat sinh phéi du6i anh huong cua su két hop 2,4-D va TDZ.
Sau 6 tudn nudi cy, két qua cho thay sy két hop 2,4-D va TDZ &
nong do thich hop cho kha ning phat sinh phéi thir cdp dat hiéu
qua cao. Sb luong phdi hinh thanh cao nhét (73,33 phoi/mau)
thu dugc trén mdi truong c6 bd sung 0,7 mg/l 2,4-D va 0,1 mg/l
TDZ (bang 3, hinh 5) va cao hon so véi bo sung riéng 1é 0,3 mg/I
TDZ (67,00 phdi/mau). Trong lwong twoi cum phdi ciing dat cao
nhit ¢ nong d6 0,7 mg/l 2,4-D va 0,1 mg/l TDZ (2,73 g) (bang
3). Bén canh d6, sy phat trién binh thuong ctia phoi thi cip phat
sinh tir phoi hinh cau ¢ nghiém thirc bo sung két hop TDZ va
2,4-D dugc ghi nhan trén moi truong MS tai cac mdc thoi gian
khéc nhau (hinh 6).

Bang 3. Anh hwéng két hop cuia 2,4-D va TDZ trong méi trwdng

chtra 0,5 mg/l NAA Ién sw phat sinh phéi thir cip tlr mau phoéi hinh
cau ctia sam Ngoc Linh in vitro sau 6 tuan nuéi cay.

Nongdd ~ Nong  Tyléeim Tjlgcim SO phoi Trong lugng

24-D doTDZ mgmo  ungphdi  trungbinh fwoi cum Mo ta

(mg/h) (mgh)  seo(%) (%) (phéi/mdu)  phdi (2

0 0 3,50° 3067 46T 032

0 03 100005 100000 67,00° 235 ‘
Hinh thanh nhiéu

02 03 100005 100000 5133 2,05¢ dang phoi,

§ ’ ; N bao gom phoi

05 03 100005 100,000 55,67 262 hinh chu, hih

07 03 100000 10000 69,00° 257 [l
that; phoi co mau

07 01 100008 100000 7333 273 tring sang v
mau xanh

07 05 100005 100000 6933 2,62

07 07 10000 100000 59,67 265

Cac chir cai khac nhau (a, b...) trong cing mét cot thé hién sw khac biét
c6 y nghia thong ké tai p<0,05 (Duncan’s test).



Hinh 5. Anh hwong két hop clia 2,4-D va TDZ Ién sw phat sinh phoi thir
cép tir phéi hinh cau ctia sam Ngoc Linh sau 6 tudn nudi cay (thwdc 1 mm).
(A) Béi chirng; (B-D) Mai trwdrng bd sung 0,2, 0,5 va 0,7 mg/l 2,4-D két hop véi
0,3 mg/l TDZ, twong tng; (E-G) Méi trvong bd sung 0,1, 0,5 va 0,7 mg/l TDZ
két hop véi 0,7 mg/l 2,4-D, twong tng.

Hinh 6. Sw sinh trwdng va phat trién tiép theo cta phéi thir cap sam Ngoc
Linh trén moi trwong MS sau 3 tuan (A), 8 tudn (B), 12 tuan (C) va 16 tuan
(D) nuéi cay (thwéc 0,5 cm).

Su phat sinh phoi v6 tinh tir nudi cdy md seo trong moi
truong co chira cytokinin két hop véi auxin dugc bio cao & cic
loai ngii cde [39], cac loai thude chi Trifolium bao gdm c6 ba la
do (T pratense L.) va khoai mi [40]. Mic dii phan 16n sy phat
sinh phoi v6 tinh dugc kich thich bdi viéc st dung auxin va
cytokinin riéng 1¢ hodc két hop trong méi truong nhung khong
phai sw két hop ndo ciia cytokinin va auxin déu dan dén sy hinh
thanh phdi vo tinh. Trong nudi cdy mé thuc vat, kiéu phat sinh
hinh thai dugc xac dinh bdi su can béng gilta hormone auxin
va cytokinin trong mdi truong. Do d6, di véi nhiéu loai thyc
vat, qua trinh hinh thanh phoi v6 tinh dugc cam g trong moi
truong c6 chira auxin va cytokinin [8, 12]. Su két hop cua 2,4-
D va céc chat diéu hoa sinh truong thyc vat khac trong phat
sinh phéi d dugc béo cao ¢ nhidu loai cay than gd [38, 41-44].
Trong thi nghiém nay, su két hop gitra 2,4-D va TDZ cho sy
phat sinh phoi tdi wu d6i voi mau phdi hinh cau cdy sim Ngoc
Linh.

4. Két luan

Sau 6 tuan nudi céy, nguf”)n vat li¢u tur phdi vo tinh cho hiéu
qua phat sinh phéi cao hon céc ngudn vét liéu da biét hoa tir
manh 13, cudng 14 va ré ctia cy in vitro 3 thang tudi. SO lugng
phdi phét sinh cao nhit (73,33 phoi/mau) ghi nhan & miu phoi
hinh cdu dugc nudi ciy trén moi truong MS ¢6 chira 0,5 mg/l
NAA va b6 sung két hop 0,7 mg/l 2,4-D vé6i 0,1 mg/l TDZ. Két
qua ciia nghién ctru nay gop phan nang cao hiéu qua vi nhan
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gidng tir phdi ciing nhu chon dwoc ngudn vét liéu thich hop
cho céc nghién clru co lién quan dén qua trinh phat sinh phdi
vo tinh cdy sam Ngoc Linh.
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Nghién ciru tao dong lac ning suat va mang gen/QTL
chiu han trién vong

Trin Duy Viét’, Phan Thi Thanh, Nguyén Thi Nhan, Nguyén Thi Ngir

Vién Khoa hoc Ky thudt Néng nghiép Bdc Trung B6, Xa Nghi Kim, TP Vinh, tinh Nghé An, Viét Nam
Ngay nhan bai 16/1/2023; ngay chuyén phan bién 18/1/2023; ngay nhén phan bién 10/2/2023; ngay chap nhan ding 15/2/2023

Tém tiit:

Trong xu thé bién dbi khi hau toan céu, dic biét 1a vin dé han han x4y ra ngay cang nghiém trong, dién tich va sin lwgng lac ¢ xu
hwéng giam dén theo thoi gian, viée chon tao cic dong lac mang gen/QTL chiu han véi ngwng ning suit kha cao dwoc coi 1a mot
trong nhirng giai phap hi¢u qua va c6 tinh chién luwge. Trong nghién ciru nay, st dung phwong phap dénh gid ngoai df)ng rugng va
phén tich sang lc gen chiu han, 6 giong lac (TK10, Chitm Ngh¢é An, Sen Nghé An, 120, 23 va L14) da dwgc chon ra tir tap doan dong/
giong lac c6 san tai Vlen Khoa hoc Nong nghiép Viét Nam lam vit li¢u khéi dau dé lai tao phuc vu cho viéc chon dong cé cic dic tinh
mong mudn. Véi 5 to hgp lai tao (glong Chum Nghé An lam ciy me; cac glong 1am b gom TK10, Sen Nghé¢ An, L20, L23 va L14),
nghién ciru dé chon loc duwgc 15 dong lac wu ti thé hé F, c6 ning suit dat trén 29 ta/ha, trong dé c6 5 dong F, , F,,,(Chum Ngh¢ An x
L23),F, , F, ,, (Chum Ngh¢ An x Sen Nghe An)vaF, (Chum Nghé An x L14) mang locus quy dinh tinh chju han thong qua k¥ thuit
dién di. Dang chi y la ca 5 dong nay déu c6 kha nang phuc hdi cao trong mdi trwong han nhén tao (1an lrot 13 92,8-94,6, 84,4-88,4 va
80,0-83,4%), mirc suy gidm niang suit trung binh (30,56-34,10%), twong ing véi kha nang chiu han kha ¢ mirc diém 3 (G=21-40%).

Tir khéa: cay lac, chiu han, mang gen/QTL.
Chi sé phan logi: 4.6
1.Dat van dé

Cay lac (Arachis hypogaea L.) 1a mot loai cay liy dau dem
lai gi4 tri kinh té cao va la cdy ho dau cai tao dat. Theo P. Janila
va cs (2016) [1], dién tich lac trén thé gidi chiém 25,44 triéu ha,
san lugng 45,22 triéu tn. Trung Quéc, An D9, My va Nigeria la
cc quoc gia din dau vé san xuat lac. Khoang 67% tong dién tich
lac trén thé gid1 dugc tréng tai cac vung it mua va han han, mot
trong nhitng yéu t6 chinh anh hudng dén ning suit lac [2] va co
thé khic phuc mot phan bang cach phat trién cac giong lac c6 kha
ning thich tmg t6t hon trong cac diéu kién han ché nudc tugi [3].

Co ché ctia tinh thich ung voi diéu kién han héan ¢ lac chu yéu
dyra vao kha nang tranh han cta cdy va tranh cac thoi diém han
han nang [4]. Trong khi d6, tinh chiu han la mét tinh trang phuc
tap va duoc quyét dinh boi phirc hop cac gen. Do d6, chon loc dua
trén tinh chiu han 1a cong viéc phuc tap va kho khan [5]. Véi cay
lac dugc tréng trong diéu kién ban kho han vé6i dac diém chinh la
mua trong thoi gian ngan, mua thit thuong va thoi gian han han
kéo dai thi tinh chiu han chi dong cta cay cang tré nén quan trong
[3]. Viéc chon tao cac gidng lac chiu han bing phuong phap lai
truyén thong thuong ton thoi gian va cong stc do dy 1a tinh trang
sb lugng ciing nhu nhiing kho khan trong qua trinh chon loc [6].
Nhimg tién bg trong giai trinh tu gen va nghién ctru ban chét di
truyén cua cac tinh trang da phat trién phuong phap chon loc dua
vao chi thi phan tir (MAS) va dugc tmg dung trén nhidu loai cdy
trf”)ng cho nhiéu tinh trang. Méc du mot sd locus lién quan dén tinh
chiu han trén lac da dugc xac dinh trong mot 56 nghién ctru trén thé
gioi, tuy nhién c6 rt it cac nghién ctru tap trung vao viée phét trién
céc chi thi phan tr dé tmg dung phuong phap MAS do céc locus

*Tac gia lién hé: Email: viethth@gmail.com
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quy dinh tinh chiu han chi quyét dinh mot phan nho trong kiéu
hinh chiu han va déng gop mét phan nhé vao tinh trang ning suat.

Céc tinh ving Béc Trung B9 nudc ta 1a ving ¢6 dién tich gieo
trong lac 16n, vai dién tich hon 55 nghin ha (chiém 25% so véi ca
nudc), trong do cac tinh ¢ dién tich trf”)ng lac 16n la Thanh Hoa
hon 10,5 nghin ha, Nghé An khoang 15 nghin ha, Ha Tinh khoang
13,5 nghin ha (theo Nién giam thong ké 2020), mic du cy lac di
va dang c6 vi tri quan trong trong san xuat nong nghlep, déc blet
¢ nhiing vung trong lta bi thiéu nudc nhung viée thiéu bo gidng
tt, ning suat cao, thich tmg v6i han han do blen doi khi hau gay
ra dang 1a Van dé can giai quyet kip thoi. Xut phat tir thyc té do,
chung t6i tién hanh thuc hién dé tai “Nghién ctru tao dong lac nang
suét va chiu han trién vong” nhim s6m bd sung nguf“)n thyc liéu dap
{mg dugc yéu cau cla san Xuat.

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

Thi nghiém sir dung cac tap doan dong/giong lac do cac don
vi thanh vién cua Vién Khoa hoc Nong nghiép Viét Nam lai tao,
dot bién, nhap noi lam vat liéu khoi dau, trong do cac giong Chim
Ngh¢ An, L20, TK10, L14, Sen Ngh¢ An va L23 dugc chon loc
tir tap doan giéng lac hién co tai Vién Khoa hoc Ky thuat Nong
nghiép Bic Trung Bo thong qua danh gia va sang loc mang lucus
quy dinh tinh trang chiu han. Trong nghién clru nay, ching toi st
dung glong lac Chum Ngh¢ An lam me (1a glong ¢ s0 lugng hoa
ra nhleu tap trung, phan canh som, s6 qua nhiéu, vo mong...). Cac
gidng lac pho bién dang dugc st dung lam céc cay b6 gdm: TK10,
Sen Ngh¢ An (Sen That) L20, L23 va L14 (la nhing glong co
than, tan gon, ning suat, bo ré phat trién...).
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Abstract:

In the trend of global climate changes and heavily occurring drought,
particularly resulting in decreased productivity and cultivated areas
of peanut production, the breeding and screening of highly yielded
and drought-tolerant QTL gene-possessed peanut lines is considered
a strategic and effective solution. In this study, the on-field
assessment in combination with drought-tolerant gene screening was
implemented and 6 peanut cultivars named TK10, Chum Nghe An,
Sen Nghe An, 120, 123, and L14 were regarded as hybrid parents for
the crossing-breeding program. Of 5 cross-breeding combinations
(Chum Nghe An played the role of mother; 5 others were the fathers)
15 elite peanut lines of the F, generation with high yield (over 29
quintals/ha) and 5 of them coded F, , F, ,, (Chum Nghe An x 1.23),
F,, F,,, (Chum Nghe An x Sen Nghe An), and F, ., (Chum Nghe
An x L14) possessed the locus for drought tolerance determined by
electrophoresis technology. It is also particularly mentioned that
all these lines had a good recovery (92.8-94.6, 84.4-88.4, and 80.0-
83.4%, respectively), average productivity loss (30.56-34.10%), and
good drought tolerance (point 3: G=21-40%)).

Keywords: drought tolerance, gene carrier/QTL, peanuts.
Classification number: 4.6

Céc chi thi phan tir SSR (Simple sequence repeats) lién két voi
céc locus quy dinh tinh chiu han trén lac duoc st dung dé xac dinh
tinh da hinh giita cac cap bd me ding trong lai tao va cac chi thi
phan tir SSR tri da hinh duoc ding dé thir nghiém trén thé hé F,
cua cac cap lai.

2.2. Phuwong phap nghién ciru

Thi nghi¢ém danh gid, chon loc vat li¢u khéi dau tir tap doan
dong/gidng lac tai Vién Khoa hoc Ky thuat Nong nghiép Bic Trung
B6 (thanh phd Vinh, tinh Ngh¢ An). Céc dong/glong duoc b tri
thi nghiém gieo tuin tu khong ldp lai, mdi dong/giong gieo 10 m2,
voi mat d6 30 hat/m?, bon phan voi lugng: 40 kg N, 100 kg P O
80 kg K,O/ha (theo Quy chudn QCVN 01- 5T 2011/BNNPTNT ve
khdo nghlem gid tri canh tac, st dung cua gidng lac [7]). Panh gia
dic diém nong hoc, cac yeu to cau thanh nang suét va nang suat
st dung phuong phap chuén cta Vién Tai nguyén Di truyen Thyc
vat Quoc té va Quy chuén QCVN 01-57: 2011/BNNPTNT v€ khao
nghiém gi4 tri canh tac va st dung cua giong lac [7].
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Cac dong/gidng co cac tinh trang mong mudn sau khi da chon
loc so bo dugc ldy mau 1a (14 banh té) & giai doan sau ra hoa dé
tach chiét DNA: Cit nho khoang 50 mg mau la twoi va cho vao
6ng effendorf 1,5 ml; thém 450 pl dung dich dém tach chiét CTAB
¢6 chita 2-mercapthoethanol va nghién nhuyén maiu; dat ong
effendorf chira mau ¢ nhiét do 65°C trong 60 phit; ly tim nhanh
va b sung thém 200 pl Amonium acetate 7,5 M va dao déu; dat
éng efendorf ¢ diéu kién nhiét do 4°C trong 60 phut; ly tdm nhanh
va thém vao mdi ong 300 pl Chloroform va dao déu 10 lan; ly tm
& toc d 13.000 vong/phit trong 10 phit; tach lay phan dich trong
phia trén (khoang 500 pl) va chuyén sang ong effendorf méi; thém
lugng tuong duong iso-propanol-2 dé lanh (khoang 500 pl), dao
nhe; ly tam ¢ toc d6 13.000 vong/phut trong 15 phut; loai bo phan
dich trong phia trén, giit lai phan DNA két tua ¢ day dng; thém 500
ul Ethanol 70% va ly tam ¢ toe do 13.000 vong/phut trong 10 phit;
loai bo dich trong va lap lai budc trén; loai bo dich trong, dé DNA
kho tu nhién trong khoang 15 phit; thém 50 ul dich dém TE 0,1x
hodc nude cit; dé DNA tan tir tir & nhiét o phong trong 2 gid, béo
quan & nhiét do -20°C cho dén khi sir dung.

Str dung 9 chi thi phan tr SSR lién két v6i cac locus quy dinh
tinh chiu han trén lac dé xac dinh tinh da hinh giira cc cap b6 me
dung trong lai tao. Gibng lac dwgc dung lam me 1a giéng Chum
Nghé An, trong khi céc gidng dugc ding lam cay bd gdm c6 L14,
.20, L23, TK10, Sen Thét. Kich thuée san phﬁm PCR udc lugng
(dya trén thang chuén 100 bp). Mdi chi thi phan tir SSR dugc thir
nghiém trén DNA cta bd/me (bang 1). Trong mdi phan img PCR
dung tich 50 ul ¢6 chira cac thanh phan gom: 15 pl dung dich ADN
tach chiét tir 1a lac, 5 pl dung dich mdi xudi (ndng do 2 pM), 5 pl
dung dich mi nguoc (ndng do 2 pM) va 25 pl dung dich MyTaq
Mix 2X (Bioline, Anh). Cac thao tic thém timg loai hoa chat vao
phan tng PCR dugc thuc hién trong diéu kién lanh béng cach dat
cac ong effendorf trong nudc da.

Bang 1. Cac chi thi phan tir SSR lién két v&i locus quy dinh tinh
chiu han.

Marker Primer name Sequence
TCIA0 F 5 GCAATTTGCACATTATCCGA 3
Marker | TCIA2 R 5 CATGTTCGGTTTCAAGTCTCAA 3’
ke TC3AI2 F 5 GCCCATATCAAGCTCCAAAA Y
TC3AI12 R 5 TAGCCAGCGAAGGACTCAAT 3
_ TC3HOT F 5 CAATGGGAGGCAAATCAAGT 3
TC3HOT R 5 GCCAAATGGTTCCTTCTCAA ¥
_— TC4DO2 F 5 AAGTTGTTCCCGTTGCACTC 3
TC4DO2 R 5’ AAAACACCATAAGGTGAATCAAA 3
_ TC4EI0 F 5 ACGTCATCTTCCCTCCTCCT 3
TC4E10 R 5 CCATTTTCTCCTCGAACCAA 3
TC9F10_F 5 ATCACAATCACAGCTCCAACAA 3
Marker TCOF10 R 5 GGCAAGTCTAATCTCCTTTCCA 3
TCI1A04 F 5 ACTCTGCATGGATGGCTACAG 3
Marker 7 TCI1A04 R 5 CATGTTCGGTTTCAAGTCTCAA ¥
RI2D06_F 5 AACACCTCAAATTCCCTATCCT
Marker § R12D06 R 5’ AAAACGCGCTGGAGTTC 3
ke RNOX614 F 5 CAGAACAAGCCACAACAAGAAG 3
RNOX614 R 5 TTCAAGTCCAAGCACCTAACC ¥
59



Sau khi d xac dinh duoc vét liéu khoi dau tién hanh thi nghiém
lai hitu tinh (lai don) dé tao ra céc to hop lai. Tién hanh phat trién
quan thé lai va chon dong lac wu i tir lai tao bang Pphuong phap
pha hé. Bét dau chon loc ¢ thé hé F,. Cay F, dugc trong thura (mat
d6 20-25 cay/m?) dé co thé quan sat ting cay riéng biét va tao ra
luong hat 16n. Chon loc ¢ F, chu yeu dua vao danh gid tryc quan,
thuong la nhimg tinh trang co hé s6 di truyén cao nhu: chiéu cao
cdy, thoi gian chin, kiéu cdy, dang hat... [8, 9].

Gieo hat thu duge tir cdy F, thanh hang ¢ vy sau (mat d6 20-
25 cay/mz) banh gia truc quan cic dong F, thong qua cdc tinh
trang d& quan sat. Chon cac c4 thé tot nhét trong céc dong tot nhat.
Panh gi4 cac chi tiéu sinh trudng, pht trién, ning sudt va chat
luong theo Quy chudn QCVN 01-57:2011/BNNPTNT vé khao
nghiém gia tri canh tac va su dung cla giéng lac [7].

Sir dung céc chi thi phén tir trdi duge ding dé xac dinh kiéu
gen cta cac con lai thé hé F, tir cdc cép lai. Nhimg con lai ¢6 kha
nang tao band trén gel di¢n d1 duoc xdc dinh mang kiéu gen g1ong
v6i kiéu gen cua cdy me va kiéu gen gidng véi kiéu gen cia giong
dung 1am bd. Céc san pham tir phan tmg PCR duoc ding dé chay
dién di trén gel Agarose 2% 6 higu dién thé 100 V trong 30 phi.
bém TAE 1x dugc dung dé chuén bi ban gel va 1a dung dich dém
trong may dién di. San pham Redsafe dugc dung dé nhudm ban gel
thay thé cho Ethidium Bromide. San phdm sau dién di duoc quan
sat dudi may chiéu tia UV ¢ bude song 350 nm.

Panh gi4 kha ning chiu han bing céc thi nghiém trong chau
nhua (dudng kinh 40 cm va chidu cao 50 cm) b tri theo kiéu khdi
ngﬁu nhién dﬁy du, 3 1an lap lai, mdi lan lap 3 chau, mdi chau trf")ng
7 cdy. Thoi diém danh gia: sau khi moc mam 10 ngay (giai doan
cay con), khi cay ra hoa 20% (giai doan cdy ra hoa) va cubi ra
hoa - hinh thanh qua. Gy han nhan tao 3, 5 va 7 ngay, d6i chimg
khong gay han duoc tudi nuée nham duy tri am do dat 70-80% (sir
dung may do 4m do cam tay dé xac dinh). Pé danh gia kha ning
chiu han ciia cdc dong lac tién hanh danh gia kha nang phuc hoi
va mic suy giam ndng suat sau khi gy han 3, 5 va 7 ngay [9, 10].

- Panh gi4 kha nang chiu han theo ty 1& cdy phuc hdi sau khi
gay han [11]. Sau khi gdy han véi cac thoi gian gay han 3, 5 va 7
ngay, tién hanh tudi nude dé xac dinh kha nang phuc hdi cia cay
theo cong thirc:

Ty 1¢ cay phuc hoi = S6 cay phuc hdi/Tong s6 cay x 100%

Mirc d6 phuc hoi: cap 1: 10-20%; cap 2: 20-40%; cap 3: 40-
60%; cip 4: 60-80%; cap 5: 80-100%.

- Panh gia kha ning chiu han dya vao mc suy giam ning suét
(G) theo thang diém sau: diém 1: chiu han kém khi G>80%; diém
2: chiu han yéu khi G=61-80%; diém 3: chiu han trung binh khi
G=41-60%; diém 4: chiu han kha khi G=21-40%; diém 5: chiu han
t6t khi G<21%. Cong thirc tinh mitc suy giam nang suat G nhu sau:

G =100 - (M,/M,) x 100

trong d6 M, 1a ndng suét hat tinh trén 1 chau trong diéu kién khong
gdy han nhan tao; M, la nang sudt hat tinh trén 1 chau trong diéu
kién gay han nhén tao
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S0 ligu gié trj trung binh va d 1éch chuan (SD) dwoc tinh bing
phan mém bang Excel.

3. Két qua va ban luan
3.1. Dic diém nong sinh hoc va chon loc vit ligu khéi dau

Vu xuan nam 2020, da tién hanh danh gid, chon loc va duy tri
cac giong lac 1am bd me dé tri duy ngudn gen phuc vu cong tac
lai tao va bd sung ngudn vat liéu cho cong tac chon tao giéng lac
mdi (bang 2).

Bang 2. Mot s6 déc diém néng sinh hoc chinh cua cac giong lac
Iérr'l nguon vat liéu khéi dau cho tao dong lac theo hwéng nang
suat va chiu han.

TT Ténging  Hinh thai Mauscld S0 qua chic/edy Ning sudt (tin/ha)

1 TKIO Thén ding, a dai Xanh 10,7 3,79
2 ChimNghéAn I:;E;;lyesha“ ninding, o hnhat 118 31
3 SenNgh¢An  Than nua dimg Xanhnhat 10,6 3,84
4120 Than nua dimg Xanhnhat 10,8 389
5 123 Than dimg, tin gon Xanhdam 10,6 3,80
6 L4 Thén dimg Xanhddm 10,7 385

Sau khi danh gia ddc diém nong hoc, budc ddu da chon dugc
cac dong/gidng lac c6 cc tinh trang mong mubn. Sir dung 9 chi thi
phan tir SSR lién két véi cac locus quy dinh tinh chiu han trén céc
dong c6 dic diém mong mudn dé x4c dinh tinh da hinh giira cic
cap bd me dung trong lai tao: TK10, Chum Nghé An, Sen Nghé
An, 120, L23 va L14. Mbi chi thi phan tir SSR duoc thir nghiém
trén DNA ciia giong lac Chim Nghé An (ciy me) va céc gidng lac
duoc ding 1am bé. Kich thude san pham PCR udc luong (dya trén
thang chuan 100 bp) ciia cac chi thi phan tir dugc trinh bay ¢ bang
3 va hinh 1.

Bang 3. Kich thwéc san phdm PCR cua cac chi thi phan tir SSR.

—
=]

Tén chi thi
TCIAQ2 5
TC3A12 4
TC3H07 4
TC4D02 0
TC4E10 5
4
5
4
5

$6 miu gidng c6 xudt hién bing vach SO lwong band ~ Kich thrdi (bp)
~240
~200

~250

~300
~275
~90

~200
~275

TCIF10
TC11A04
R12D06
RNOx614

1
1
1
0
1
|
1
1
|

O 00N L LD —

Marker 3

Marker4

Hinh 1. Cac chi thi phan tir SSR dwoc thir nghiém trén cac gidng
b6 me.
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Két qua cho thay, hau hét cac chi thi phan tir SSR déu ¢6 kha
ning nhan band trén cac gidng lac lam bd/me dung dé lai tao, trir
chi thi s6 4 (TC4DO02), nghia 1a 8 chi thi phan tir 1,2, 3, 5, 6, 7,
8 va 9 déu co thé dugc dung lam chi thi troi dé xac dinh kiéu gen
cua cac con lai cia dong me (Chum Nghé An) va dong b (L23).
Tuong tu, cac chi thi sé 2(TC3A12)va3 (TC3H07) khong c6 kha
ning nhan band tir giong L14 (ding lam cdy bd) va co thé ding
lam chi thi troi dé xdc dinh kiéu gen ciia con lai gitra Chum Ngh¢
An x L14. Marker s6 6 (TC9F10) nhan band tir giong me nhung
khong ¢6 kha ning nhan band tir giong lac TK10 dugc dimg lam
b6 nén co thé duge dung dé xac dinh kiéu gen cua céc con lai tir
cdp lai Chum Nghé An x Sen Nghé An.

3.2. Tao vit liéu khéi ddu theo hwéng ning sudt va chiu han

Tir két qua danh gia ngudn gidng bd me trude d6 bé'u}g phuong
phap lai hiru tinh (lai don), nghién ciru da s dung giong Chum
Ngh¢ An lam cay me va cac giong TK10, Sen Ngh¢ An, 120, L23
va L14 lam cay bo (bang 4).

Bang 4. Két qua thwc hién lai tao vat liéu kh&i dau.

T Té Mphl (Bé o Thoi gian lai  Tong so hoa lai S0 qua lai thu Ty I¢ dau qua

(ngay) (hoa) hoach (qua)  lai (%)
1 SenNgh¢ Anx Chum Ngh¢ An 8 161 53 33,1
2 123 x Chim Nghé An 10 164 44 27,1
3 TKI0 x Chim Ngh¢ An 9 151 49 32,6
4 120 x Chum Nghé An 7 155 61 394
5 L14 x Chum Ngh¢ An 7 156 59 38,1

Két qua bang 4 cho thay, trong thoi gian lai tao 7-10 ngay lién
tuc (giai doan ra hoa 1) céc t6 hop lai c6 s6 hoa lai 151-164 hoa,
s6 qua lai thu hoach 44-61, voi ty 1¢ dau qua dao dong 27,1-39,4%.
Pay 1a ngudn vat liéu phuc vu cong tic chon loc dong/giong lac
co nang suit cao, co kha nang chiu han. Nhu vay, ty 1€ lai thanh
cong khong nhitng phu thude vao thao tac lai ma c6 thé con phu
thudc vao kha nang két hop giita céc gidng dugc chon 1am bd me.

3.3. Phat trién qudn thé lai va chon loc dong wu ti theo
hwdng nang sudt, chiu han

Tién hanh phat trién quan thé lai ¢ 2 vu tiép theo tir 446 hat
lai ciia 5 quan thé lai dugc gieo riéng véi mat do 25 cay/m?, sau
d loai bo cdy khong phai 1 cdy lai, cay khong mong muén cay
nhiém bénh; thu duoc 158 ca thé F, aé gieo va chon loc tlep o thé
h¢ F, ¢ vu sau, tir 158 ca thé F, thu duoc, tiép tuc gieo va bit diu
chon loc & thé hé F,. Cay F, duoc trong thua (mat do 25 cay/m?)
dé ¢6 thé quan sat tung cay rleng biét va tao ra luong hat 6n, dua
vao danh gia tryc quan, thuong 1a nhimg tinh trang c6 hé s6 di
truyén cao, nhu: chiéu cao cdy, thoi gian chin, kiéu cdy, dang hat,
tinh khang bénh... Két qua da chon loc duoc 83 ca thé F,va thu hat
riéng timg cay.

Vu xuan 2022, tién hanh gieo 83 ca thé F, cua 5 quan thé lai
gieo thanh hang tuan ty khong lap lai (dong F ) mdi hang 25 cay.
Qua theo ddi, chon loc, danh gia vé dic dlem nong sinh hoc da
chon dugc 15 dong lac trién vong, tién hanh thu hoach, phan tich
cic yéu t6 cau thanh ning suit va ning suat cua 15 dong lac két
qua thu dugc trinh bay ¢ bang 5.
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Bang 5. Nang suat va cac yéu té cau thanh nang suét ctia cac con
lai thé hé F..

- Cip lai . Tan Soquichdc/ Khdilwgng Khoilwgng  TyI¢ hat/  Ningsuit the
Me Bi dong  cdy (qua) 100qua(g) 100hat(g)  qud (%) thu (ta/ha)

E, 95 1305 536 61,1 94
| Chim ;eg“he F, 85 B3 84 641 %3
N S OE, 03 133 526 63 23]
F, 92 1318 514 6,7 302
, F, 92 139, 532 63,6 30,
) EZ‘;?AH s F, 93 1325 525 655 0
' F, 79 1364 533 623 283
, F, 95 1303 500 644 312
3 E};’:An w F, 79 1383 526 619 26
' F. 98 1399 552 599 300
, Gmo R 89 1339 557 642 06
Nghé An E, 19 132 32 658 286
, E, 79 1334 25 629 ¥
5 EZE?AH L4 F, o 82 1364 530 62 285
' E. o 98 1323 51 640 309
Trung binh 875 B 50 63,69 2927
sD 081 3 154 167 112

Két qua chon loc, danh gia, phan tich xir Iy vé ning suét va cac yéu
t cau thanh nang sudt 15 dong lac thé hé F, (bang 5) cho théy, so qua
chac/cay cua 15 dong lac dao dong 7,9-9.8, dong F, va F3 14 €0 s6 qua
chiic cao nhat 1a 9,8 qua/cay, trung binh s6 qua chac/cay cua 15 dong la
8,75 qué; khéi luong 100 qué ciia 15 dong dugc chon dao dong 130,5-
139,9 g, cao nhat la dong F, , dat1399 ¢, thép nhét 1a dong F, , chi dat
130,5 g. Khoi lwong 100 hat cao nhat ladongF, dat55,7g, thap nhat 1
dong F,, chi dat 50,0 g. Nang suat thyc thu cua cac dong dat 28,1-31,2
ta/ha, trung binh nang suat cac dong dat trén 29 ta/ha.

Céc chi thi phan tir trdi duge ding dé xéc dinh gen lién quan dén
tinh trang chiu han cua céc con lai tir cac cdp lai L14 x Chum Ngh¢ An
(F,, F,, F, ), L23 x Chum Ngh¢ An (F, , F, , F. ) va Sen Ngh¢ An
x Chum Ngh¢ An (F, , F, , F3 o5 Fyio) Nhung con lai ¢6 kha nang tao
band tren gel dién di duoc xac dinh mang kiéu gen giong véi kiéu gen
ctia gidng Chim Nghé An (cy me), trong khi cac con lai khong c6 kha
ning tao band duoc xéc dinh mang kiéu gen gidng voi kiéu gen cua
gibng dung 1am bb. Khong c6 chi thi phan tir SSR nao cho két qua da
hinh giira giong Chim Nghé An, TK10 va L20 nén ching t6i khong
tién hanh phan tich kiéu gen trén céc con lai tir cac cip lai TK10 x
Chum Nghé An va L20 x Chum Nghé An.

Bang 6. Két qqé xac dinh gen lién quan dén tinh trang chiu han cua
cac con lai the hé F,.

Chithi Narker Marker Marker Marker Marker Marker Marker Marker

Con lai 1 2 3 5 6 7 8 9
. - - M

F M M -

Iy M M M M M M M M
F B B B B B B B B
F M M - -

e M

F, B

I - - - - B - - -
. B M M M M M M B
F B B

M: kiéu gen gi6éng véi cay lam me (Chum Nghé An); B: kiéu gen gibng voi cay
lam b (L23, L14, Sen Nghé An).
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Két qua bang 6 cho thay, dong F3 » o Fo, Fo vaF, mang kiéu
gen tuong ddng v6i kiéu gen cuia giong Chum Nghe An (cay me) va
nhiéu kha nang khong c6 céc locus quy dinh tinh chiu han. Trong khi
do, dong F, 6 kiéu gen gidng véi kiéu gen ciia cac gidng duoc ding
lam cay bo va ¢6 kha nang mang nhiéu locus quy dinh tinh chiu han.
Céc dong F, , va F, | ¢6 kha nang mang locus lién két v6i chi thi phan
tr s0 6 (TC9F 10) quy dinh tinh chju han. Tuong tu, dong F, , ¢ kha
nang mang céc locus quy dinh tinh chiu han duoc thé hién qua cac chi
thi phan tir s6 2 (TC3A12) va 3 (TC3HO7). Cac conlai F, , F, ,, F, |,
F, ,vaF,  cokiéu gen giong voi kicu gen tai cdc vi tri lién két voi
cac chi thi phan tir dugc thir nghiém. Nhu vy, cac con lai nay c6 kha
nang mang locus quy dinh tinh chiu han, trong d6 con lai F, ; c6 kha

ning mang nhiéu locus khac nhau lién quan dén tinh chiu han

3.4. Chon lgc, danh gid khd nang chiu hgn ciia cac dong lac mdi
tao trong diéu kién nhén tao

Nam 2022, tai nha lu6i Vién Khoa hoc K¥ thudt Nong nghi¢p
Bic Trung B tién hanh danh gia kha nang chiu han cta 5 dong lac
da dugc danh gia vé nang suat va mang locus quy dinh tinh chiu han
trong diéu kién nhan tao 13 thé hé F, cua cy me (Chum Ngh¢ An) va
céc cdy bd (L23, Sen Nghé An, L14) Céc dong dugc b tri trong cac
chau nhya c6 duong kinh 40 cm va cao 50 cm, aé trong nha ludi co
mai che mang mong trong sudt (tranh mua) va di do gia thé (dét +
phan bon + voi tron déu) gieo theo khdi ngau nhién hoan toan, 3 lan
nhic lai, 3 chau/lan nhic, mdi chau 7 cay, sau do tia bo délai 5 cay. Bd
tri 3 chau dbi chimg/dong. Cac chau doi chimg khong gay han duoc
tudi nude nham duy tri am do dat dat 70-80%. Sau khi gy han nhan
tao tién hanh danh gi va tinh toan theo chi s6 kha nang phuc hdi cta
cc dong ¢ céc giai doan (bang 7).

Bang 7. Kha ning phuc héi ctia cac dong lac trong diéu kién nhan tao.

. Tylé phuc hdi
TT Téndong R 8 8 :
Sau 3 ngay (%)  Sau Sngay (%)  Sau 7 ngay (%) Trung binh
1 F 93,7 85,4 82,4 87,2
2 F, 93,7 86,5 80,0 86,7
3 F, 94,5 88,4 83,4 88,8
4 F, 94,6 854 81,2 87,0
5 F 92,8 84,4 82,4 86,5

Két qua bang 7 cho thiy, cic dong déu co kha ning phuc hoi
92,8-94,6, 84,4-88.,4 va 80,0-83,4%, twong ung thoi gian gy han 3,
5va7ngay. Dong lac F, | ¢ ty I¢ phuc hoi cao nhét trong thoi gian
gdy han 3, 5 va 7 ngay ¢ cac giai doan cdy con, ra hoa, hinh thanh
qua lan luogt 1a 94,5, 88,4 va 83,4%.

Sau khi gdy han xong tién hanh cham séc, theo doi danh gia
va thu hoach dé riéng timg chau. Qua phan tich, xir Iy miu sau thu
hoach va tinh toan theo chi sb suy giam ning suat ctia cac dong khi
gdy han 3, 5 va 7 ngay thu dugc két qua & bang 8.

Bang 8. Mirc suy giam nang suét cta cac dong lac.

Mie suy gidm ning sudt (%)

TT Tén dong

Gdy han 3 ngay ~ Gdy han 5 ngay Gy han 7 ngay Trung binh
I F, 19,79 32,15 50,36 3410
1 F, 18,72 3240 51,14 3409
3 F, 18,69 29,52 49,84 32,68
4 F, 16,96 2859 46,58 30,56
5 F 1837 31,26 50,11 33,05
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Céc dong lac tham gia thi nghiém déu c6 mirc suy giam ning suat
ting dan theo thoi gian gy han lan trude 16,96-19,79, 28,59-32,4 va
46,58%-51,14%, twong ung voi thoi gian gay han 3, 5 va 7 ngay. Ca
Sdong F, , F,  (Chum Ngh¢ An x L23), F, , F, = (Chum Ngh¢ An
x Sen Ngh¢ An) va F, | (Chum Ngh¢ An x L14) tham gia thi nghiém
déu c6 muc suy giam nang suat trung binh 30,56-34,10%, déu c6 kha
nang chiu han kha, diém 3 (G=21-40%), trong do dong F, |, c6 mirc
suy giam nang suat thap nhét (30,56%) (bang 8).

4. Két luan

Két qua danh gia, lai tao 6 vét liéu khoi dau (gidng chim Nghé An
lam cdy me, cac giéng lam b gém: TK10, Sen Ngh¢ An, L20, L.23,
L14) da thu duoc 5 t6 hop lai, téng s 446 hat lai. Thong qua danh gid
dic diém ndng sinh hoc cua cdc quan thé lai dd thu duoc 158 ca thé F,
va 83 ca the F,. T 83 ca thé F, tién hanh danh gi4, chon loc dugc 15
dong lac mdi the h¢F:F ,F F3 o (Chum Nghé An x Sen Ngh¢
An);F, ,F 36, N 12(Chum Nghé¢ AnxL23);F, ,F, (Chum Nghe Anx
TKI10); F, ), F, |, F, ; (Chum Ngh¢ An xL20) vaF, ., F, F, /(Chum
Nghé An x L14) ning suat dat trén 29 ta/ha va sang loc thu dugc 5 dong
F. o F. g F, F3 ,, Va F, . mang locus quy dinh tinh chiu han. Két qua
danh gia kha nang chiu han trong diéu kién nhan tao cta 5 dong Fio
F o Fip By vaF | cho thiy ca 5 dong déu c6 kha nang phuc hoi
tot 92,8-94.6, 84,4-88,4 va 80,0-83,4%, ddng thoi ¢o mitc suy giam
nang suét trung binh 30,56-34,10%, twong tng voi kha nang chiu han

kha, diém 3 (G=21-40%).

TAI LIEU THAM KHAO

[1]P. Janila, M.T. Variath, M.K. Pandey, et al. (2016), “Genomic tools in groundnut breeding program: Status
and perspectives”, Frontiers in Plant Science, 7, DOL: 10.3389/fpls.2016.00289.

[2]1. Smartt (2012), The Groundnut Crop: A Scientific Basis for Improvement, Springer Science & Business
Media, 752pp.

[3] K. Ravi, V. Vadez, S. Isobe, et al. (2011), “Identification of several small maineffect QTLs and a large

number of epistatic QTLs for drought tolerance related traits in groundnut (Arachis hypogaea L.)", Theoretical and
Applied Genetics, 122(6), pp.1119-1132, DOI: 10.1007/500122-010-1517-0.

[4] . Zhang, H. Zheng, A. Aarti, et al. (2001), “Locating genomic regions associated with components of
drought resistance in rice: Comparative mapping within and across species”, Theoretical and Applied Genetics,
103(1), pp.19-29, DOI: 10.1007/5001220000534.

[SIN.C. Collins, F. Tardieu, R. Tuberosa (2008), “Quantitative trait loci and crop performance under abiotic
stress: Where do we stand?”, Plant Physiology, 147(2), pp.469-486, DOL: 10.1104/pp.108.118117.

[6] J.M. Ribaut, C. Jiang, D.G.D. Leon, et al. (1997), “Identification of quantitative trait loci under drought
conditions in tropical maize. 2. Yield components and marker-assisted selection strategies”, Theoretical and
Applied Genetics, 94, pp.887-896, DOL: 10.1007/5001220050492.

[7] Ministry of Agriculture and Rural Development (2011), QCVN 01-57: 2011/BNNPTNT on Testing The
Value of Cultivation and Use of Peanut Varieties (in Vietnamese).

[8] V.D. Hoa, N.V. Liet, N.V. Hoan (2005), Selected Textbooks Plant Varieties, Vietnam Academy of
Agriculture, 172pp (in Vietnamese).

[9] PT. Mai, D.TX. Cuc, N.V. Quang, et al. (2017), “Results evaluate the drought tolerance ability under
artificial conditions of some peanut lines/varieties as animals materials for breeding selection”, Vietnam Journal of
Agricultural Science and Technology, 23(12), pp.21-25 (in Vietnamese).

[10] HH. Cuong (2017), Summary Report on The Topic Research on Selection, Creation and Development
Developing Drought-Resistant, Short-Term Soybean and Peanut Varieties for The South Central Coast and Central
Highlands, North Central Institute of Agricultural Science and Technology (in Vietnamese).

[11] L.T. Binh, L.T. Muoi (1998), Gene Isolation and Selection of Foreign Tolerant Linesunfavorable
Conditions in Rice, Hanoi National University Publishing House, 267pp (in Vietnamese).

62



DOI: 10.31276/VIST.65(9).63-68 Khoa hoc Néng nghiép | Céng nghé sinh hoc trong néng nghiép, thiy s&n s

Khao sat anh hwong cua 24-dichlorophenoxyacetic acid, o-naphthylacetic acid
dén sw phat sinh bién di trén lan Cam Cul (Hoya kerrii)
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Tém tit:

Lan Cam Cu (Hoya kerrii) dwgc nhiéu ngudiwa chudng vi sy phong phu vé hinh dang 13, mau siic va hwong thom ciia hoa. Dé gia
tang sw da dang, phong phu cho lan Cim Cu, miu l4 dwoc cay vao moi trueong MS bo sung 2,4-D va a-naphthylacetic acid (NAA)
(nong d9 4-7 mg/l) nhim khao sat kha nang cam tng tao mé seo va phat sinh bién di. T§ I¢ tao seo (100%) sau 15 ngay nudi cay ¢
tat ci cdc nghiém thire (NT) ¢ bd sung chat diéu hoa sinh trudng, trong khi NT doi chirng khong cho thay sw hinh thanh mé seo.
Két qua nhan nhanh mé seo cho thay, méu 1a 6 NT 5 mg/l 2,4-D cho kich thwée md seo lon nhit (2,98 cm). Cac md seo 45 ngay
tudi dwoc chuyén sang mdi truwong tai sinh MS + 1 mg/l IBA + 3,5 mg/l BAP, thoi diém chéi xuét hi¢n ddi v6i mau mé seo xir Iy
bing NAA 13 95 ngay sau khi ciy chuyén véi ty 1@ tai sinh cao nhit (66,67%) va sém hon so véi mé seo xir Iy 2,4-D (225 ngay, ty
1¢ tai sinh 50%). Két qua phén tich sy khéc biét di truyén bang chi thi RAPD ghi nhén tong s6 bing DNA 1a 330, kich thwée phan
tir dao ddng 170-2700 bp. Chi sb PIC trong pham vi 0,23-0,40. Mau xir Iy véi 5 mg/l NAA c6 hé so twong dong thip nhat 0,455;
cac chi tidu sinh trwéng nhw dwomg kinh cudng 14, chi¢u day mé bi, dién tich bé mach, s lwrgng bé gé ghi nhan dwoc ¢ miu xir Iy
v6i 5 mg/l NAA vuot trdi hon so véi dbi chiing.

Tir khéa: o-naphthylacetic acid, bién di, Hoya kerrii, Polymorphism information content, 2,4-D.
Chi 56 phan logi: 4.6

thich s ting truong, kha ning kéo dai té bao va khoi dau sy phan
chia t& bao [1].

1. Dt van de

Lan Cam Cu 1a mot trong nhiing logi cdy canh dugc nhiéu

nguoi ua chudng vi ¢6 hinh dang 14, mau sic hoa da dang va huong
thom déc trung. Lan Cam Cu nubi cay mé dugc xem la nguén
cy giong on dinh c6 thé dap tng s luong 16n cho ngudi trong.
Bén canh do, viéc tao thém nhidu dong hoa lan Cam Ci méi s&
gop phin lam gia tang sw da dang cua loai cay ndy, dap (mg nhu
cau nguoi trong Theo mot sb nghién ctru cho thdy, auxin co m01
lién hé truc tlep dén viée phat sinh bién di khi st dung ¢ nong
o cao, 1am thay doi sinh ly ciia thuc vat va lam phat sinh bién
di. Auxin la thuat nglr chung dai dién cho nhom nhiing chét diéu
hoa sinh trudng thuc vat tao ra sy vuon dai cua té bao choi trong
ving gan dinh sinh truong [1, 2]. Cac chat dai dién cho nhom
nay gom Indole-3-acetic acid (IAA), Indole-3-butyric acid (IBA),
NAA; 2,4-dichlorophenoxyacetic acid (2,4-D)... Trong s do, 2
chit diéu hoa sinh truong duoc tong hop nhan tao 1a NAA va 2,4-D
c6 tic dung 1én cdy trong twong tu cdc chat hormone sinh truong
thuc vat nhu kich thich sw kéo dai va ting truong cia ré [1-3]. Hé
gen cua té bao thyc vat bi tac dong manh m& boi NAA, 2,4-D nhu
mot tac nhan anh hudng dén su phat sinh dot bién hoa hoc. Tac
dong gy bién di cua NAA va 2,4-D la lam anh huong dén hoat
dong phan bao, nhimg thay doi trong céu tric nhiém sic thé va
chat nhiém séc ciing nhu 1am thay ddi chu ky phan bao. Trong té
bao thyc vat, NAA va 2,4-D gdy ra céc bét thuong vé nguyén phan
va giam phan, ca & in vivo 1an in vitro [2, 3]. Céc cht nay dugc
(g dung vao mdi truong nudi cdy mé té bao thyc vat nhim kich

*Tac gia lién hé: Email: ntpha@ctu.edu.vn
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Chi thi phan tt RAPD dugc xem la hitu hiéu dé x4c dinh cac
bién di di truyén cua cac dong dot bién khi so véi cac dong hoang
dai. Phuong phap nay da duoc sir dung hidu qua dé phan tich cac
bién di di truyén cta hoa ctic sau xir Iy tia gamma [4]. Vi thé,
nghién ctru sy anh hudng ciia 2,4D va NAA dén su phat sinh dot
bién trén cdy lan Céam Cu dwoc d& xuét thuc hién.

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

Gidng lan Cam Cu 1 ndm tudi duoc trong tai Vién Nghién ciru
va Phat trién Cong nghé Sinh hoc, Truong Dai hoc Can Tho (hinh 1).

i
Cay lan Cam Cu. (A) La va than lan; (B) Hoa lan C&m Cu.

Hinh 1.



Effects of 2,4-dichlorophenoxyacetic acid,
a-naphthylacetic acid on the variant formation
of Valentine Hoya (Hoya kerrii)
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Abstract:

Valentine Hoya (Hoya kerrii) is favoured by many
people for its richness in leaf shape, colour and flower
fragrance. To increase the diversity and abundance of
Hoya, leaf samples were transplanted into MS medium
supplemented with 2,4-D and a-naphthylacetic acid (NAA)
(concentration 4-7 mg/l) to create callus and induce
mutations. Calli formation rate was observed at 100%
after 15 days of culture in all treatments supplemented
with growth regulators, while the control treatment
showed no callus formation. The results of rapid callus
multiplication showed that the -callus-forming leaf
sample obtained from the treatment of 5 mg/1 2,4-D gave
the largest callus size (2.98 cm). The 45-day-old calli
were transferred to MS + 1 mg/l IBA + 3.5 mg/l BAP
regeneration medium, the time of shoot appearance
for callus samples treated with NAA was 95 days
after subculture with the highest regeneration rate of
66.67%, earlier than 2,4-D treated calli (225 days, 50%
regeneration rate). The results of genetic divergence
analysis using RAPD markers recorded a total of 330
DNA bands with molecular sizes ranging from 170 to
2700 bp. The polymorphism information content index
was calculated in the 0.23-0.40 range. Samples treated
with 5 mg/l NAA had the lowest similarity coefficient
of 0.455, growth parameters such as petiole diameter,
dermal tissue thickness, vascular bundle area, and a
number of wood bundles recorded in samples treated
with 5 mg/l NAA were superior to those of the control.

Keywords: a-naphthylacetic acid, Hoya kerrii, polymorphism
information content, variation, 2,4-D.

Classification number: 4.6
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2.2. Héa chit

M0i truong nudi cdy MS (Murashige va Skoog) + 30 g/l
sucrose + 7 g/l agar, pH 5,7-5,8). Mot s6 hoa chit khac nhu: 2,4-
D, NAA, BAP (6-Benzylaminopurine), T7ag DNA Polymerase
(Meridian Biocience), moi RAPD (Phusa Biochem) (bang 1), cac
héa chat thyc hién ly trich DNA va phan tmg PCR.

Bang 1. Danh sach méi va trinh tw méi str dung.

S6 thir tw Tén mdi Trinh tw mdi

1 OPF - 01 5’ - ACGGATCCTG - 3’
2 OPF - 04 5’ - GGTGATCAGG - 3’
3 OPF - 03 5’ - CCTGATCACC - 3’
4 OPF - 02 5’ - GAGGATCCCT - 3°
5 OPF - 05 5’ - CCGAATTCCC - 3’
6 OPD - 05 5’ - TGAGCGGACA - 3’
7 OPA - 14 5’ - TCTGTGCTGG - 3’
8 OPS - 11 5’ - AGTCGGGTGG - 3’
9 OPG - 04 5’ - AGCGTGTCTG - 3’
10 OPR - 07 5’ - ACTGGCCTGA - 3’
11 OPB - 11 5’ - GTAGACCCGT - 3’
12 OPK - 14 5’- CCCGCTACAC - 3’
13 OPJ-13 5’- CCACACTACC - 3’
14 OPT - 05 5’ - GGGTTTGGCA - 3’
15 OPC - 05 5’ - GATGACCGCC - 3”

2.3. Phuwong phdp nghién ciru

Khao sat anh hwong ciia 2,4-D, NAA lén kha nang cam ieng mo
seo va phat sinh bién di: La lan Cam Cl banh té c6 kich thuéc 4x7
cm duoc rira dudi voi nude chay trong 5 phut, khir tring bé mat
v6i con 70° trong 30 gidy va ria lai voi nude cit vo tring 3 lan.
Mau sau d6 dugc ngam trong dung dich NaClO 5% b sung 3 giot
nude rira chén trong 15 phut, rira véi nude cit vo tring 3-5 1an. Sau
d6, cac mau 1a duogc cit thanh cac manh hinh vuéng (kich thuée
1x1 ¢cm) va cdy vao binh 250 ml chira 50 ml méi truong MS bod
sung 2,4-D, NAA vdi cac néng d60,4,5,6va7mg/l. Thi nghiém
2 nhan t6 gdm loai chat cam tmg va nong do chat cam tmg, lap lai
3 1an mdi 1an 5 binh, mdi binh cdy 3 manh 1a. Chi tiéu theo doi 1a
ty 1¢ phan trdm mau hinh thanh mo seo.

Khao sat anh huong cua 2,4-D, NAA khi cam itng tgo moé seo
lén kha ndng nhan nhanh mé seo: Mau mo seo sau 15 ngdy nudi
cdy duoc chuyén vao méi truong nhan nhanh mé seo MS + 1 mg/l
NAA + 1 mg/l 2,4-D + 1,5 mg/l BAP [5] dé danh gia su gia tang
kich thudc cua mo seo thu duge tir cdc NT cam ung tao mo seo.
Thi nghiém 2 nhén t6 dugc 1p lai 3 1an, mdi lin cay 3 mau. Chi
tiéu theo doi la kich thude mo seo.

Khdo sdt kha néng tdi sinh choi ciia cde mé seo xi 1 véi 2,4-
D, NAA sau khi nhan nhanh: Cac mo seo sau khi nhan nhanh duoc
t4i sinh choi trén moi truong MS + 1 mg/l IBA + 3,5 mg/l BAP. Thi
nghiém 1 nhan t dwoc lap lai 3 1an, mdi lan cdy 10 m6 seo. Chi
tiéu theo ddi 1a ty 18 va thoi diém mo seo tai sinh choi.
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Khdo sdt, danh gid sw phdt sinh bién di bang ky thudt RAPD-
PCR: Céc md seo sau khi tai sinh chdi va mau 14 cdy ddi chimg
dugc ly trich DNA theo quy trinh CTAB [6]. Danh gia sy khac
biét di truyén bang k¥ thuat RAPD-PCR véi tong 15 moi (bang 1),
phan g duoc lap lai 2 1an/mau. Thanh phan ciia mot phan tng
gdm: 8,96 pl BiH,0, 3 ul Buffer (5X), 1,2 ul mdi (10 pmol), 0,15
ul Tag DNA Polymerase (5 unit/pl), 2 pl DNA khuon (30 pg/pl) va
chu ky nhiét 94°C: 5 phut; 13p lai 45 chu ky: 94'C/20 giay, 35°'C/15
gidy, 72'C/80 gidy va két thic bang 72'C/10 phit. Dién di san phim
RAPD-PCR trén gel agarose 2% c6 bd sung safeview ¢ hiéu dién
thé 50 V trong 1 gid voi thang chuan 100 bp clia Fermentas. Sir
dung phim mém GelAnalyzer v2019 [7] dé doc va ghi nhan kich
thudc cac bang DNA dé so sanh v6i su khac biét vé hinh thai. Hinh
anh cac bang DNA dugc ma hoa bé'mg h¢ nhi phan va dugc phan
tich bang phan mém NTSYS 2.1 theo phuong phap UPGMA. Chi
s PIC duoc tinh theo cong thirc sau:

PICi = 2fi x (1-fi)

trong d6 1 la thu ty locus dugc tinh; fi [a tin sb alen xudt hién;
(1-fi) 1a tan so alen khong xuat hién [8].

Ddnh gid si khdc biét vé hinh thdi bang phwong phap gidi
phau Dong lan Cim Cu thé hé T, 6 sy khac biét di truyén lon
nhit so voi mau ddi chimg thong qua chi thi RAPD s& dugc thyce
hién giai phau dé so sanh sy khac biét vé hinh thai mo. Vi phiu
14t cit mong (bang tay) duoc nhugm kep bing carmin aluné - vert
d’iod theo thiét dién ngang cua cuong la co do tudi bang nhau va
cung vi tri (14 thir 2 tir phan dinh chdi). Vi mu duge chup dudi
kinh hién vi quang hoc c6 camera (Olympus CX23). Do miu bing
tric vi vatkinh (E4, E10) va trac vi thi kinh (E15). Thi nghlem mot
nhin t6 duogc lap lai 3 1an, mdi lan mot cudng 14, moi cuong lay
3 méu. Chi tiéu theo ddi 1a dwong kinh cubng 14, s luong oxalat
canxi, chiéu day mo bi, dién tich b6 mach, s0 lugng bo go.

Diéu kién nudi cdy: Céc mau duge nudi ¢ nhigt do 24°C, cudng
dg chiéu sang 2000 lux, thoi gian chiéu sang 16 gid/ngay.

Phuwong phap xir Iy s6 liéu v diéu kién: Cac s6 lidu sau khi
thu thap duoc xur ly bing phin mém Excel 2013 va phén tich bang
phin mém Minitab 16, GelAnalyzer v2019 [7], NTSYS 2.1 va
ToupView [8].

3. Két qua va ban luan

3.1. Anh hwéng ciia 2,4-D, NAA lén khd ning cim tng mé
seo va phat sinh bién di

Sau 15 ngay nudi cdy, cac NT trén mdi trudng ¢6 bo sung NAA
va 2,4-D & ca 4 ndng do 4, 5, 6 va 7 mg/l déu ¢6 kha nang cam (g
tao mo seo tot trong nudi c?iy in vitro lan Cam Cu, voi ty 1€ 100%,
riéng NT ddi ching khong ghi nhan sw hinh thanh mé seo tai vét cat.
Trén moi truong chura 2,4-D, mo seo ¢ mau séc xanh hon mé seo
trén moi truong chita NAA, riéng ¢ NT chira 4 mg/l NAA, m6 seo
c6 mdu sdc tuong dong v6i cac NT xtr 1y 2,4-D (hinh 2). Tuy nhién,
sy khac nhau v& mau sic cia mé seo & cac NT khong anh huong
dén ty 1€ tao mo seo. Bién di phat sinh dugc theo doi va danh gi sau
khi tai sinh thanh cdy hoan chinh va phan tich kiéu gen.
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Hinh 2. Sw phat sinh mé seo lan Cam Cu sau 15 ngay nudi cdy in vitro.
(D1) 4 mg/l 2,4-D; (D2) 5 mg/l 2,4-D; (D3) 6 mg/l 2,4-D; (D4) 7 mg/l 2,4-D; (N1)
4 mg/l NAA; (N2) 5 mg/l NAA; (N3) 6 mg/l NAA; (N4) 7 mg/l NAA; (BC) Déi
chirng.

3.2. Khao sat anh huwong ciia 2,4-D, NAA khi cam trng tao
mé seo lén kha nang nhan nhanh mé seo

Mo seo sau 15 ngay nudi ciy dugc chuyén sang moi truong
MS + 1 mg/l 2,4-D + 1 mg/l NAA + 1,5 mg/l BAP. Két qua ghi
nhan kich thudc ciia cac m seo & thoi diém 45 ngay nudi cay duoc
trinh bay & bang 2. Nhin chung, & thoi diém 45 ngay, tat c cic NT
gy cam tmg md seo déu cho kich thudc seo ting so voi thoi diém
15 ngay nudi cdy. Xét vé nhan t6 nong do gdy cam tmg md seo,
kich thudc mé seo ting tir nong do 4 dén 5 mg/l va bat dau giam
dan tir ndng d6 5 dén 7 mg/l. PSi v6i nhan t6 1a chat cam (g dot
bién, 2,4-D cho kich thudc mé seo 16n hon NAA. NT 5 va 6 mg/l
2,4-D ¢6 kich thudc seo trung binh cao nhét lan luot 1a 2,980 va
2,770 cm, NT b sung 4 mg/l NAA ghi nhan kich thudc mo seo
thip nht 1a 1,435 cm, khac biét co y nghia thong ké so voi cac
NT con lai.

Bang 2. Kich thwé'c mo seo (cm) lan Cdm Cu cam trng béi NAA va
2,4-D sau 45 ngay nudi cay.

Auxin
Nong do (mg/l) Trung binh
NAA 2,4-D
4 1,435¢ 2,2850 1,860°
5 2,255¢ 2,980° 2,618
6 1,880¢ 2,770° 2,3258
7 1,925 2,245" 2,085¢
Trung binh 1,8748 2,570
P (ndng do) 0,00
P (chit cam (g dot bién) 0,00
P (tuong tac) 0,00
CV (%) 10,6

Sé liéu nay da duwoc méa hoa (x+y)/2 khi phan tich thdng ké, véi x 1a
chiéu dai mé seo, y la chiéu rong mé seo. Trén ciing mot cot hay mot
hang, cac sb trung binh cla tirng nhan té di theo cing ky tw viét hoa
la khac biét khong cé y nghia & mirc 5%. Céc sb trung binh cla tirng
NT (két hop chét diéu hoa sinh trwéng va ndng dd) cé cung ky tw viét
thwong theo hang hodc cét la khac biét khong coé y nghia & mirc 5%.

Quan sat mau sic mo seo 45 ngay tudi cho thay, md seo & cac
NT xu ly 2,4-D ¢6 mau vang nhat hon so vdi cac NT xuir Iy NAA
¢6 mau vang dam hon va tAt cd mo seo khong c6 hién tuong hoa
nau (hinh 3).



Hinh 3. M6 seo trén cac mau thoi diém 45 ngay nudi cay. (D1) 4 mg/l 2,4-D;
(D2) 5 mg/l 2,4-D; (D3) 6 mg/l 2,4-D; (D4) 7 mg/l 2,4-D; (N1) 4 mg/l NAA; (N2)
5 mg/l NAA; (N3) 6 mg/l NAA; (N4) 7 mg/l NAA.

3.3. Kha nang tdi sinh chéi ciia cdc mé seo xir ly 2,4-D, NAA
sau khi nhdn nhanh

Mo seo 45 ngay dugc tai sinh chdi trén moi truong MS + 1
mg/l IBA + 3,5 mg/l BAP, ty ¢ md seo tai sinh chdi duoc thé hién
& bang 3. Nhin chung, & thoi diém 95 va 225 ngay tudi cac mo seo
bi cam tmg bo chat xir 1y, lén luot 1 NAA va 2.4-D, néng do xa
{rc ché sy tai s1nh chdi cia mé seo. Cu thé, & thoi dlem 95 ngay (101
v6i mo seo xir 1y bang NAA, ty 1é téi sinh choi khi ting nong do
XU 1y tir 4 1én 5 mg/l. Két qua nay twong tu dbi vai mo seo xir Iy
2,4-D ¢ thoi diém 225 ngay (bang 3). V6i chat cam (g 1a NAA,
mo sgo co thoi gian tai sinh nhanh hon so véi mo seo xtr 1y 2,4-D
khi & ciing mot nong do.

Bang 3. Kha ning tai sinh chdi lan Cam Cu thoi didm 95 va 225
ngay nudi cay.

Ty 18 mb tai sinh chdi (%)

Hoa Nong do
NT % n 3
chat (mg/l) 95 ngay nuéi cay 225 ngay nudi cay
1 4 0¢ 0°
2 5 0° 50,00°
2,4-D
3 6 0¢ 33,33%
4 7 0° 0¢
5 4 0¢ 0°
6 5 66,67° -
NAA
7 6 30,00° -
8 7 0° 0°
p-value 0,00 0,00
CV (%) 16,90 16,97

Trén cung mét cét, cac sb trung binh c6 cung ky tw la khdng khac biét
& mirc y nghia 5%.

O thoi diém 95 ngay, mo seo & NT6 va NT7 (5 va 6 mg/l
NAA) bat dau phét trién thanh chdi, ty 18 tai sinh choi cao nhat dat
66,67% 6 NT6 va 30,0% & NT7, két qua nay khac biét c6 y nghia
vé& mit thong ké so v6i cac NT con lai (0%). Dén thoi diém 225
ngay tudi, NT2 va NT3 xir 1y 2,4-D ¢ ndng do 5 va 6 mg/l ghi nhan
sy hinh thanh chi tir mé seo Vi ty 18 tai sinh cao nhat ghi nhan
o NT2 1a 50,0%, tiép theo 14 33,33% & NT3 va ghi nhan khong co
kha nang tai sinh ctia cac mo s¢o ¢ cac NT con lai.
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Vé mau sac m seo va choi ¢ thoi diém 95 ngay nuoi cay, NT6
(5 mg/l NAA) va NT7 (6 mg/l NAA) md seo ¢6 mau xanh va xuat
hign choi. NT5 va NT8 (4 va 7 mg/l NAA) md seo dan chuyén
sang mau vang, khong xuat hién choi. P6i voi md seo xr 1y 2,4-D,
NT2 va NT3 (5 va 6 mg/l 2,4-D) mé seo ¢6 mau xanh, chua xuét
hién choi. Mo seo NT1 va NT4 (4 va 7 mg/l 2,4-D) dan chuyén
sang mau vang sam tuong ty NT5 va NT8 va chua xuét hién choi
(hinh 4). O thoi diém 225 ngdy nudi cay, md seo & NT2 va NT3
c6 mau xanh, nhung mot phan bi chuyen sang mau vang sam, cac
chdi nho bét du xuat hién tai cic phan seo ¢6 mau xanh (hinh 5).
M5 seo 6 cac NT con lai c6 mau vang sam, khong con kha nang
song sot.

s

Hinh 4. Cac mAau md seo thoi diém 95 ngay nudi cay. (D1) 4 mg/l 2,4-D; (D2)
5mg/l 2,4-D; (D3) 6 mg/l 2,4-D; (D4) 7 mg/l 2,4-D; (N1) 4 mg/l NAA; (N2) 5 mg/I
NAA; (N3) 6 mg/l NAA; (N4) 7 mg/l NAA.

Hinh 5. Cac mau chéi thoi diém 225 ngay nudi cay. (D2) 5 mg/l 2,4-D; (D3)
6 mg/l 2,4-D; (N2) 5 mg/l NAA: (N3) 6 mg/l NAA.

3.4. Dinh gid sy phat sinh bién di dong lan Cim Cit thé h¢
T, bang chi thi RAPD

Tir két qua xir Iy 2,4-D va NAA & céc ndng do khac nhau ghi
nhén dugc 4 NT ¢6 chdi tai sinh [NT2 va NT3 (5 va 6 mg/1 2,4-D);
NT6 va NT7 (5 va 6 mg/l NAA)]. DNA tir mau chdi tai sinh ¢ 4
NT va mau dbi chimg dwgc danh gia sy phat sinh bién di bang ky
thuat RAPD-PCR. Két qua PCR trén mau dbi chimg déu cho kiéu
bing giéng nhau va on dinh sau 2 1an lp lai. Két qua khao sat véi
15 moi ¢6 13 mdi khuéch dai cho bang DNA (mdi OPR 07, OPJ
13 khong khuéch dai bang DNA 6 tt ca cac mau) (bang 4 va hinh
6). Tong s6 bang DNA (da hinh va don hinh) ghi nhan ¢ 5 mau la
330, kich thudc phan tir dao dong tir 170 dén 2700 bp. Trong tong
s 330 bing, ghi nhan 326 bing da hinh va 4 bang don hinh duoc
khuéch dai & mbi OPF - 05 (2 bang), OPT - 05 (1 bing), OPC - 05
(1 bang). Tir cac bang DNA da hinh cho thy su khac biét vé mit di
truyén giira cac mau choi o 4 NT xir Iy dot bién va mau ddi chimg.
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Trong 13 mdi ¢6 kha nang khuéch dai trén 5 mau, moi OPS - 11 ghi
nhan s6 bing DNA cao nhét 1a 41 bang, moi OPF - 4 ghi nhan sd
bing thap nhat 1a 8 bang, trung binh 25,4 bing/moi. Gié tri thong
tin da hinh PIC trong pham vi tir 0,23 dén 0,40, gia tri PIC cao nhat
d'mdi OPS - 11 va OPF - 02, dat thap nhit 6 mdi OPG - 04 va trung
binh 1a 0,34. Két qua nay thap hon so véi nghién ctru di cong bd
khi ty 1¢ da hinh cac san pham DNA khuéch dai bai 4 chi thi RAPD
tir genomic DNA ctia cac mo seo cay co (Phoenix dactylifera L.)
cam ung boi 2,4-D 50 mg/l, 2,4-D 100 mg/l, Dicamba 10 mg/l va
NAA 30 mg/l Ia tir 0,476 dén 0,571 [9].

Bang 4. Két qua khuéch dai ctia 15 doan moi.

v $6 bing mi NT Kich thwée  Chi s6
thi tw PC NTI NT? NT3 NT4 Pphinti(bp) PIC
1 OPF-01 6 7 8 4 4 300-1370 037
2 OPF-04 8 0 0 0 0 400-1600 032
3 OPF-03 7 7 0 0 0 250-1340 036
4 OPF-02 3 6 0 0 0 250-1000 0,40
5 OPF-05 7 9 78 6 170-1450 031
6 OPD-05 10 3 3 10 6 300-1500 036
7 OPA-14 8 0 1 0 0 260-1300 032
8 oPS-11 7 9 2 7 6 200-1350 0,40
9 oPG-04 0 1 0 s 3 430-1010 023
10 0PG - 07

1 OPB-11 9 0 I 10 8 2202700 035
12 OPK-14 15 5 8 100 340-1990 0,34
13 oPJ- 13

14 OPT-05 9 8 78 7 210-2100 0,36
15 oPC-05 4 4 5 5 9 430-2000 032

L C1 C2 D1 D2 D3 D4 N1 N2 N3 N4

L C1 C2 DI D2 D3 D4 NI N2 N3 N4

Cl C2 D1 D2 D3 D4 N1 N2 N3 N4

Hinh 6. Hinh anh dién di méi OPD - 05, OPB - 11, OPF - 06,
OPS - 11. L: thang chuan (DNA Ladder 1000 bp); C1 va C2: déi chirng;
D1 va D2: 5 mg/l 2,4-D; D3 va D4: 6 mg/l 2,4-D; N1 va N2: 5 mg/l NAA;
N3 va N4: 6 mg/l NAA.

KV thuat RAPD dugc st dung danh gia sy sai khac ¢ mirc do
phan tir cia cac thé dot bién dwgc tao ra tir gibng clc ban dau,
qua phan tich PCR chimng t6 hiéu qua cua phuong phap nay ¢6 thé
dugc sir dung lam chi thi phan tir DNA aé phan biét giong gbe va
cac thé bién di [4]. Két qua phan tich 10 mau hoa hong trién vong
bang chi thi RAPD ciia N.M. Thom (2009) [10] cho thiy muc do
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da hinh hay hé sb tuong dong dao dong tir 0,52 dén 0,81, chi thi
RAPD ciing dugc sit dung trong xéc dinh do da hinh va tan sb dot
bién trén cdy ngd [11]. Qua do cho thay, ky thudt nay rat hiéu qua
trong phan tich cc bién di di truyén c6 thé xay ra trén thyc vat sau
xir Iy dot bién in vitro bang cac tic nhan dot bién [4, 9-11]. Vi két
qua trong nghién ctru nay, mot lan nita khéng dinh chi thi RAPD ¢6
thé duoc st dung trong viée phat hién cac bién doi trén thuc vat noi
chung va trén loai lan Cdm Cu néi riéng vé kiéu hinh va kiéu gen.

Tur két qua bang 5 va hinh 7 cho thay, cac chdi tai sinh tir cac
NT xtt Iy 2,4-D 5 mg/l, 2,4-D 6 mg/l, NAA 5 mg/l va NAA 6 mg/I
¢6 hé sb twong dong di truyén khi phan tich bang 13 chi thi RAPD
giao dong tur 0,455 dén 0,775. O mirc tuong déng 14 0,60, so do
pha hé co thé chia thanh 3 nhom: nhém 1 (méu dbi ching), nhom 2
(mau xtr 1y 2,4-D ¢ ndng d6 5 va 6 mg/l), nhom 3 (mau xir Iy NAA
6 nong dg 5 va 6 mg/l). Nhin chung, cac mau XU Iy cung tac nhan
auxin c6 hé sd tuong ddng cao hon so v6i cac mau con lai. Doi véi
NT 5 mg/l NAA, ghi nhan ty 1¢ hé s twong dong thap nhét khi so
v6i miu d6i chimg 14 0,455 (bang 5). Su khac biét nay cd thé do
nhiéu diém dot blen ¢ vung khong mang gen, gan tam dong hay
cdc dau mut nhiém sic thé. Két qua nay twong dong voi nghién ciru
vé hé s6 twong dong cta cac mo seo cdy co (Phoenix dactylifera
L.) cam tng boi 2,4-D 50 va 100 mg/l, Dicamba 10 mg/l, NAA 30
mg/1 14 tir 0,290 dén 0,900 khi phan tich bang 4 chi thi RAPD [9].
Bang 5. Hé s6 twong quan di truyén ca 5 dong lan Cam Cu thé
hé T,.

C D1 D2 N1 N2
C 1,000
D1 0,474 1,000
D2 0,469 0,610 1,000
N1 0,455 0,568 0,582 1,000
N2 0,493 0,643 0,600 0,775 1,000
[¢
D1
ﬁ D2
‘ ‘ N1
‘ N2
0.47 045 0,62 0,70 0,78

H¢ sb twong ddng
Hinh 7. So’ @ hinh cay pha hé cta lan Cim Cu xt ly 2,4-D va NAA so véi

mau déi chivng. (C) Déi chirng; (D1) 5 mg/l 2,4-D; (D2) 6 mg/l 2,4-D; (N1) 5
mg/l NAA; (N2) 6 mg/l NAA.

3.5. Danh gid sw khdc biét ciia dong lan Cim Cit thé héT, vé
hinh thdi bang phwong phdp gidi phiu

Khao sat hinh thai giai phau cudng 14 cho thdy c6 su khac biét
duong kinh cuéng 14, s6 lugng oxalat canxi, chiéu day mo bi, dién
tich bo mach, s6 luong bo gb ¢6 su khac biét giira mau xur 1y dot
bién NAA ndng d6 5 mg/l so véi mau ddi chimg (bang 6). Mau xir
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Iy dot bién NAA ndng do 5 mg/l cho céc chi tiéu 16n hon so véi
mau dbi chimg, khac biét nay c6 y nghia vé mit thong ké. Riéng
s6 lugng tinh thé oxalat canxi ghi nhan ¢ mau ddi chimg cao hon
va khac biét co ¥ nghia vé mit thong ké. Su khac biét vé mat di
truyén thong qua chi thi phan tir RAPD va hinh thai m6 thong qua
phuorng phap gidi phau clia mau NAA nong do 5 mg/l so vdi mau
doi chimg, chung to NAA ¢ nong do nay hiru hiéu trong chon va
tao giéng lan Cam Cu.

Bang 6. Cac chi tiéu hinh thai giai phau cudng la ctia cac dong lan
Cam Cu thé hé T,

Trung binh
N Duing kinh (um) ~ Oxalat canxi M@ bi (um) ~ Dién tich b6 mach (um) 6 bé go
C 20990 573 3840 100225° 199"
NI 3118 Q06 48 261492° 2%
p-value 0,00
CV(%) 166 16,25 12,5 495 1,26

C: dbi chirng; N1: 5 mg/l NAA. Trén cling mét cot, cac sb trung binh co
cung ky tw la khong khac biét & mirc y nghia 5%.

Hinh 8. Hinh thai giai phau cudng Ia cua cac dong lan Cam Cuthé hé T,
(C-E4) Dai chirng vat kinh X:4; (C-E10) Doi chirng vat kinh X:10; (N-E4) Mau
x@ 1y 5 mg/l NAA vat kinh X:4; (N-E10) MAu x& ly 5 mg/l NAA vat kinh X:10; 1:
hat oxalat canxi; 2: b mach; 3: mo che chd.

£ a
Ket luan

Khéo sat anh huong ciia auxin dén kha nang tai sinh choi trén
lan Cam Cu ghi nhan ty 1¢ cam tng tao seo dat 100% va kich thudc
mb seo 16n nhit sau khi nhan nhanh 13 2,98 cm & NT bd sung 5
mg/l 2,4-D. Ty 1 tai sinh chdi cao nhat & NT 5 mg/l NAA ¢ thoi
diém 95 ngay nudi cdy va NT 5 mg/l 2,4-D & thoi diém 225 ngay
nudi cdy. Pong thoi, & NT 5 mg/l NAA cho két qua khac biét 16n
nht véi ty 1& hé s6 tuong dong thip nhat so vi mau dbi chimg 1a
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0,455. Buong kinh cuéng 14, chidu day mo bi, dién tich bo mach,
s luong bo gb & NT 5 mg/l NAA vuot trdi so véi NT dbi chimg.
Riéng s6 luong tinh thé oxalat canxi thap hon.

Kién nghi tiép tuc theo ddi céc kiéu hinh va kiéu gen vé hoa va
14 trén cdc mau xur 1y auxin & cac thé hé T1, T2, T3... trong diéu
kién vuon vom.
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Anh hwéng ctia xit 1j enzyme pectinase dén hiéu suat thu hoi
dich qua thanh long rugt do trong ¢ Vinh Phiic

Nguyén Thi Hanh’, Vii Thu Trang, Nguyén Vin Hung

Vién Cong nghé Sinh hoc va Cong nghé Thuc phcfm, Bai hoc Bach khoa Ha Ni, 1 Pai Cé Viét, phwong Bach Khoa, quan Hai Ba Trung, Ha Noi, Viét Nam

Ngay nhan bai 24/5/2022; ngay chuyén phan bién 27/5/2022; ngay nhan phan bién 15/6/2022; ngay chip nhan ding 20/6/2022

Tom tit:

Thanh long rudt do (Hylocereus polyrhizus) la cdy trong pho bién va mang lai lgi ich to 16n cua tinh Vinh Phic trong nhimg nam
gan day. Ngoai phuc vu nhu cau an tum, qua thanh long con dugc ché bién aé tao ra cac san pham da dang trén thi trweong. Muc
dich clia nghién ctru 12 xic dinh mot so thong 50 cong nghé co ban nham ning cao hi¢u suat thu hoi dich qua thanh long dé ché
bién cac san pham tiép theo. Trong qué thanh long, pectin (mét chit keo tu nhién dé giir thanh té bao ciing nhw cac té bao lai véi
nhau) ¢6 ham lugng kha I6m, lam thit qua c6 d§ nhét cao, dnh huwéng dén qua trinh trich ly dich qua. Nghién ciru da sir dung
enzyme pectinase dé thuy phén pectin nhiam giam d9 nhét, nang cao hiéu suit thu hoi dich qua. Két qua cho thay, khi xir Iy dich
qua thanh long bing ché phim enzyme Pectinex Ultra SP-L véi nong dd 0,6 g/kg dich qua, thoi gian 80 phit cho hiéu suat thu

hoi dich dat 77,56%.

Tir khéa: enzyme pectinase, hiéu suit thu hoi, Lap Thach, pectin, thanh long rudt do.

Chi 56 phén logi: 4.6

1. Dat van de

Thanh long 1 cy trong ban dia c6 ngudn gdc tir Mexico va
Nam M§. Thanh long ruét do tiém ning da tro thanh cay trong
miii nhon & nhiéu ving lanh thd vi gia tri dinh dudng ciing nhu
gi4 tri kinh té to 16n ma n6 mang lai [1]. Thanh long rudt do con
dugc chit y boi cac hgp chat chong 6xy hoa, hop chat khang sinh
va nhimg hop chét tiém nang chong lai cac bénh trén co thé nguoi.
Mot s nghién ciru con cho thiy kha nang han ché phan tan té bao
u 4c tinh va chdng ung thu ciia nhidu hop chét ton tai trong thanh
long rudt do [2].

Pectin 1a thanh phé‘m co nhiéu trong thanh long rudt do, gay kho
khin cho qua trinh ché bién nude qua, cu thé 1a trong qua trinh ép
va loc, dan dén hiéu suat trich ly dich qua thap, dich qua nhét va
duc nhidu. Ly do 1a pectin co tinh chat tao gel, khi qua co nhiéu
pectin thi khoi thit qua nghién s& c6 trang thai keo, dan dén hiéu
suat thu hoi dich qua khong cao. Vi véy, trong qué trinh ché bién
nudc qua nguoi ta thuong tim cach thuy phan pectin trudce, sau do
loc rdi ¢ dic [3].

Nghién ctru ndy nhim xéc dinh thanh phan dinh dudng cia
thanh long ru¢t do tréng tai Lap Thach, tinh Vinh Phuc va céac diéu
kién cong nghé xtr 1y enzyme pectinase bo sung trong qué trinh thu
nhan dich qua dén hiéu sudt thu hdi dich qua, tir do nang cao gia
tri kinh t& va cam quan cho cac san phim ché bién tir thanh long
rudt do trdng tai dia phuong nay ndi riéng, & Viét Nam noi chung.

2. Nguyén liéu va phuong phap nghién ciiu
2.1. Nguyén li¢u

Thanh long rudt do dugc thu hai tir huyén Lap Thach, tinh Vinh
Phuc vao thang 3-4 (vu he) va thang 9-10 (vu dong) ndm 2018.

*Tac gia lién hé: Email: hanh.nguyenthi@hust.edu.vn
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Qua dugc van chuyén vé phong thi nghiém ngay sau khi thu hai,
béo quan & 4°C khong qué 3 ngdy cho céc thi nghiém tiép theo [4];
dich qua duogc chuén bi dya trén quy trinh cua K.M. Herbach va cs
(2007) [5] nhu sau: Chon nhitng qua thanh long chin déu, khong hu
hong, dap nat, rira sach, dé rao. Tién hanh boc vo, léy phén thit qua.
Cha thit qua bang may cha dé loai hat va thu dich qua.

Enzyme pectinase: St dung enzyme thuong mai Pectinex Ultra
SP-L ¢6 ngudn goc tir nAm mdc Aspergillus niger do Hing Novo
(Thuy S¥) cung cap. Ché pham dang bot dugc bao quan ¢ nhiét do
4°C. Thanh phan chinh cta ché pham enzyme 14 polygalacturonase,
pectinesterase va pectin transeliminase voi do hoat dong 1a 26.000
PG/ml (hoat dong ctia polygalacturonase trén ml). Hi¢u qua ché
phém enzyme dat dugc 1 do hoat dong cia polygalacturonase trong
viéc tach chudi pectin va hoat dong clia pectinesterase trong qué
trinh thiy phan cac nhom methyl este ciia phan tir pectin. Diéu kién
phan ung t6i wu cla enzyme la pH 3,5-6,0 va nhi¢t do dudi 50°C.

2.2. Phwong phdp nghién ciru

Khdo sat mét s chi tiéu Iy hod ciia nguyén liéu: Qua thanh
long sau khi van chuyén vé phong thi nghiém dugc xac dinh mot
s6 chi tiéu vat ly nhu: khéi luong, kich thudc, mau sic vo qua
ddng thoi xac dinh ty 16 vo qua, thit qua, dich qua so véi tong khoi
luong qua. Dich qua sau khi ép duoc xac dinh mot s6 chi tiéu vét Iy
nhu: d6 4m, chét kho hoa tan téng s, duong téng s, duong khr,
protein, vitamin C, betacyanin, d§ pH va d¢ nhdt.

Khao sat anh hirong ciia xir [y enzyme pectinase dén hiéu sudt
thu hoi dich qua:
. Anh huéng cia nong do enzyme pectinase dén‘hiéu suat thu
hoi dich qua: Dich qua dugc di€u chinh v€ 13°Bx bang dung dich
siro duong saccarose 65°Bx va diéu chinh pH vé 4,5 bang axit
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Abstract:

Red dragon (Hylocereus polyrhizus) has been one of the main
cash crops of Vinh Phuc province in recent years. In addition to
its consumption as a fresh fruit, dragon can be processed into a
variety of commercial products. This research aims to determine
basic parameters to obtain the optimum dragon juice production
yield for further processing procedures. Pectin (“natural glue” acts
as a binding agent for the structure of cell walls as well as most
plant cells) in dragon, has a great effect on juice extraction due to
its capacity to increase flesh viscosity. The method applied in this
study is using enzyme pectinase to reduce viscosity and increase the
juice production yield. The results showed that the treatment of red
dragon with enzyme Pectinex Ultra SP-L with a concentration of 0.6
g/kg in 80 minutes and a production yield of 77.56%.

Keywords: enzyme pectinase, Lap Thach, pectin, production yield,
red dragon.

Classification number: 4.6

malic thyc pham, tién hanh bd sung enzyme pectinase véi cic
néng d6: 0,2, 0,4, 0,6, 0,8 va 1,0 g/kg dich qua trong thoi gian 60
phut & nhiét do moi truong (28-32°C). Mdi thi nghiém duoc lap lai
3 1an. Theo ddi cac chi tiéu: do nhét, ham luong chit kho hoa tan
tong sb, pH va hiéu suét thu hdi cua dich qua.

Anh hudng ciia thoi gian xir Iy enzyme pectinase dén hiéu suat
thu hoi dich qua: Dich qua dugc diéu chinh vé 13°Bx va lugng
enzyme bo sung theo két qua ctia thi nghiém trén. Khao sat 6 2 gia
tri pH 1a 4,5 va 5. Theo doi céc chi tiéu tiéu do nhét, ham luong
chat kho hoa tan, pH va hi¢u suat thu hoi dich qua trong thoi gian:
0, 20, 40, 60, 80, 100 phit. Moi thi nghiém dugc 18p lai 3 lan.

Phuong phdp phén tich: Hidu suat thu hdi dich qua dugc tinh
theo cong thiic sau:

Hiéu sudt thu hdi (%) = 1 x 100

I 0 I
trong d6 m: khoi lugng dich qua thu dugc (g); m: khoi lugng dich
qua ban dau (g).

D9 nhot cua dich qua dugc do bﬁng may do d§ nhét Brookfield

DV2T.

pH cua dich dugc do bang may do pH FP20 - Standard kit
(Mettler Toledo).
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Xac dinh ham luong chit kho hoa tan tong s6 ("Bx) bang khiic

xa ke Atago Model PAL-a (Code 3840).
~ Ham luong chat kho téng s dugc x4c dinh theo phuong phap

sdy dén khoi luong khong doi, protein xac dinh theo phuong phap
Kjeldahl, duong tong s6 xac dinh bang phuong phap thuy phan bang
axit, duong khur xac dinh béng phuong phap Graxianop; ham lugng
vitamin C xac dinh bang chat chi thi 2,6-diclophenolindophenol
[6].
3. Két qua va ban luan

3.1. Khdo sdt mét sé chi tiéu ciia nguyén liéu

Tién hanh danh gid mot so chi tiéu hoa 1y va hod hoc cua
nguyén li¢u. K&t qua thu dugc the hién ¢ bang 1 va 2.

Bang 1. Mot sé chi tiéu hoa ly cta qua thanh long ruét dé.

Chi tiéu Gia tri
Khéi lugng trung binh qua (g) 382,22+0,18
L (length) 12,88+0,1
Kich thudc (cm) :
D (diameter) 9,05+0,13
D¢ nhdt (cP) 152,6+4,24 151,3£1,09
pH 4,80£0,12 4,72+0,02
L (lightness) 16,65+0,83
Mau séic vo qua a (green-red) 23,8940,23
b (blue-yellow) 4,61+0,17
Thanh phén qué (tinh trén don vi 1 kg nguyén liéu):
Vo qua (%) 34,48+0,01
Thit qua (chira hat) (%) 65,52+0,01
Dich qua (% tinh theo thit qua) 96,88+0,01

Bang 2. Thanh phan héa hoc ctia qua thanh long ruét dé tinh theo
100 g thit qua twoi.

Chi tiéu Ham lwgng mua he Ham lwong mua dong
g am (%) 87,33£0,04 85,05+1,14

Dudng tong s6 (g) 9,95+0,05 9,60+0,01

Buong khur (g) 8.4240.56 8,1240,01

Protein (g) 1,64+0,01 1,12+0,01

Vitamin C (mg) 8,40:0,20 8,10£0,10

Chét kh hoa tan (Bx) 13,200,20 12,60+0,40
Betacyanin (mg) 36,81£1.86 32,70+0,19

Nhin chung theo mua, d§ 4m cua thanh long rudt do Vinh Phuc
thay d6i khong dang ké. Ham lugng duong tong, duong khir ciing
khong co su khac biét & rét, diéu nay cho ‘théy chat luong cua
qua thanh long rudt d6 Vinh Phuc twong d6i on dinh theo cac mua
trong nam.

Thanh long rudt do Vinh Phiic ¢6 ham lugng vitamin C khé
cao (8,4 mg/100 g thit qua nhung nhin chung vin thap hon thanh
long rudt tring (9,85 mg/100 g) va thap hon so véi nhimg loai qua
khac: tao (25,75-77,00 mg/100g), cam (8,87-67,36 mg/100 g) [7].

Ham lugng betacyanin trong qua thanh long ru¢t do Vinh Phuc
cao nhat vao mua he (36,81 mg/100 g thit qua tuoi). Betacyanin

10
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dang ngay cang dugc chi ¥ boi hoat tinh sinh hoc va ¢6 thé sir
dung nhu mot phu gia tao mau do dén do tim trong thuc phim
Trong y hoc né dugc sir dung nhu mot chit ¢ kha niang chong 6xy
hoa nén dugce su dung aé chéng 130 hoa, han ché sy suy gidm suc
daé khang, c6 tac dung lam bén thanh mach, chéng viém, han ché
sy phét trién cta céc té bao ung thu, tac dung chdng céc tia phong
xa [8]. Két qua vé ham luong betacyanin trong thanh long rudt do
ciing twong dong véi nghién ctru ciia V.T. Trang va cs (2020) [9].
Nhom téc gia niy ciing di nghién ctru dén su on dinh chat mau
betacyanin trong nudc ép thit qua, hudng t6i tmg dung ché bién
cac san pham tir thanh long rudt do Vinh Phic.

Céc chi tiéu khac ciing twong tu vdi nghién cuu ctia D.V. Tan
va cs (2014) [10] trén thanh long rudt do Vinh Phuc: qua thong
thuong trung binh nang 333,3+£20,7 g, duong kinh 7,2+0,5 cm,
chiéu cao 10,3+0,7 cm; ham lugng nude chiém 84,5+0,3%; ham
luong duong khu 1a 86,2+7,6 mg/g; pH trung binh 1a 4,28+0,6;
ham luong betacyanin trong rudt qua chiém 35,95+3,49 mg/100 g
khéi luong tinh. Ngoai ra, thanh long rudt do con chua lugng 16n
cac nguyén t6 khoang Na*, Ca>, Mg*' va dic biét 1a K*. Trong khi
d6, thanh long rudt trang c6 can ning trung binh 466,0£59,9 g, dai
12,2:£0,7 cm, duong kinh 7,4+0,6 cm, 16n hon nhiéu so véi thanh
long ru¢t do. Ham lugng vitamin C 1a 10,3+2,6 mg/1 [10].

3.2. Anh hwing ciia nong d enzyme pectinase dén higu suit
thu hoi dich qua

Két qua hinh 1 cho thay, khi tang nong do enzyme, hi¢u suat
thu hdi dich ting dan, do nhét dich giam dan, sw khac nhau c6 y
nghia (p<0,05) d6i voi bo sung ndng d 0,2, 0,4 va 0,6 g enzyme/
kg dich qua so v6i nhau va so voi mau kiém chimg. Khi ting ndng
d6 enzyme 1én 0,8 va 1,0 g/kg dich qua, d nhot tiép tuc giam,
hiéu suét thu hdi dich ting nhung khong c6 sy khac biét y nghia
v6i nhau va v6i khi st dung enzyme ndng d6 0,6 g/kg. Do d6, chon
ndng d6 enzyme thich hop dé xir Iy dich qua 14 0,6 g/kg cho cac
thi nghiém tiép theo.

Két qua nghién ctru ciing cho thdy, su sai khac vé hiéu suét
thu hdi dich ciing nhu sy giam do nhét cua dich qua khi bd sung
enzyme 6 pH 4,5 va 5,0 1a khong co ¥ nghia. Do do, ¢6 thé rat ra
két luan trong khoang pH cua dich qua thanh long 4,5-5,0 enzyme
pectinase hoat dong tt va khong c6 sw khac biét thong ke.

Su giam d6 nh6t va ting hiéu suat thu hdi dich duogc giai thich
do enzyme pectinase di 1am suy thoai thanh cia té& bao thuc vét
dan dén viéc giai phong d& dang hon céc thanh phan ¢ trong té
bao. D duc trong dich loc chu yéu la do sy hién dién cta cac
polysaccarit nhu pectin, hemicelluloses va tinh bdt. Hon nira,
pectin co thé lién két véi cac polyme thuc vat va cdc manh vun
cua té bao tao thanh mang (co cdu trac phan tu giéng nhu sgi),
gay kho khan cho qua trinh xtt 1y loc [11]. Do d6, str dung enzyme
pectinase 1 mot cach hidu qua dé lam keo tu phtrc hop protein -
pectin v tang hiéu sudt thu hoi dich qua sau khi loc.

Gia tri pH cua dich loc giam nhe nghia 13 ham lugng axit chuan
d¢ ciing tang trong dich loc dugc xu Iy enzyme. Sy gia tang nay
¢6 the do hinh thanh axit galacturonic va axit polygalacturonic hoa
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Hinh 1. Anh hwéng ctia ndng doé enzyme pectinase dén hiéu suét
thu hdi dich qua thanh long rudt dé Vinh Phuc tai pH 5,0 (A) va
pH 4,5 (B).

tan trong qua trinh thuy phan pectin boi pectinase. Ham luong axit
chuan do trong thanh long rut d6 nam trong khoang 0,58-0,77%.
Ham lugng axit chuan dg cho céc loai dich qua khac nhu qua 1ong
dén 1a 1,0%, 1€ 0,3%, cam 0,8%, dira 1,1% va man 2,2% [12].

Déi voi nude thanh long rudt do, khong co sy gia ting dang ké
vé chit kho tong s6 hoa tan sau khi xtr Iy enzyme.

3.3. Anh hwdng ciia thoi gian xir Iy enzyme pectinase dén
hiéu sudt thu hoi dich qua

Thoi gian xir Iy enzyme anh huong rd rét dén sy giam do nhot
cua dich qua thanh long rudt do trén ca 2 gia tri pH khao sat la 4,5
va 5,0. Cu thé, khi ting thoi gian xir 1y enzyme hiéu sudt thu hoi
dich qua tang dan, do nhét giam dan. Sy khac biét vé do nhot, hidu
suét thu hdi dich qua theo cac gi4 tri thoi gian khac nhau 1a hoan
toan ¢ y nghia (p<0,05). Tuy nhién, thoi gian xu Iy enzyme cang
tang ciing ghi nhan sy suy gidm cta betacyanin - mot hgp chét c6
nhiéu hoat tinh sinh hoc quy gia. Do vay, chon thdi gian cho qua
trinh enzyme hoat dong 1a 80 phut cho hiéu suat thu hoi dich dat
75,77%, d9 nhét giam 58,62% tai pH 5,0; tai pH 4,5, hi¢u suat thu
hoi dat 77,56%, do nhét giam 62,81%.

n
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Hinh 2. Anh hwéng clia thi gian xiv Iy enzyme pectinase dén hiéu
suat thu héi dich qua thanh long rudt dé Vinh Phuc tai pH 5,0 (A)
va pH 4,5 (B).

Ché pham thuong mai enzyme Pectinex Ultra SP-L dugc sir
dung nham muc dich gidm d9 nhdt dich qua, qua d6 nang cao hi¢u
suat thu hoi dich. Khao sat ché do xur Iy enzyme cho két qua: nong
d6 enzyme su dung 1a 0,6 g/kg dich qua, thoi gian xtr ly 80 phut,
nhiét do 28-32°c cho hi¢u suat thu hoi cao nhat dat 77,56%. Mot
s0 chi tiéu chinh cta dich qua sau khi xur ly enzyme dugc thé hién
¢ bang 3.

Bang 3. Mét sé chi tiéu chinh cha dich qua sau khi xtr ly enzyme
pectinase.

Chi tiéu Gia tri
Chét kho hoa tan (Bx) 13,0+0,2
pH 4,5+0,10
Betacyanin (mg) 35,83+0,55
Vitamin C (mg) 6,33+0,18

Két qua sau xur ly dich qua bing enzyme pectinase, nhiing
thanh phan co ban khong thay doi nhiéu so vi nguyén liéu ban
dau nhu ham lugng chét kho hoa tan, ham lugng betacyanin, Ham
luong vitamin C va gia tri pH c6 giam khong dang keé.

Nghién ctru cia N.A.A. Rahman va cs (2010) [12] cling da
dua ra diéu kién t6i wu cho qua trinh xir ly enzyme trén thanh
long rudt do la: néng do enzyme 0,1%, nhiét do 40°C, thoi gian
45 phit doi voi ché pham enzyme Pectinex Ultra SP-L; ndng do
enzyme 0,09%, nhiét d 46°C, thoi gian 82 phut ddi v6i ché pham
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enzyme Pectinex CLEAR. Hiéu suat thu hoi dich ddi véi ché
phém Pectinex Ultra SP-L 12 83,2 va 92,38% khi st dung Pectinex
CLEAR.

4. Két luan

Thanh long rudt do trong ¢ Lap Thach, tinh Vinh Phic ¢6 ham
luong dinh dudng cao va can ddi, chira nhidu hop cht ¢6 hoat tinh
sinh hoc cao nhu vitamin C va betacyanin. Két qua nghién ctru
cho théy, dé nang cao hi¢u suat thu hdi dich qua thanh long can str
dung enzyme pectinase v6i ndng do va thoi gian phi hop. Khi xir
1 dich qua thanh long bang ché pham enzyme Pectinex Ultra SP-L
voi ndng d6 0,6 g/kg dich qua, thoi gian 80 phut cho hidu suat thu
hoi dich dat 77,56%. Két qua nay sé 1a tién dé cho viéc da dang
hod céc san pham c6 gia tri kinh té tir qua thanh long rudt d6 Lap
Thach, Vinh Phuc.

TAI LIEU THAM KHAO

[1]0.P.S. Rebecca, A.N. Boyce, S. Chandran (2010), “Pigment indentification and antioxidant
properties of red dragon fruit (Hylocereus polyrhizus)”, African Journal of Biotechnology, 9(10),
pp.1450-1454, DOIL: 10.5897/AJB09.1603.

[2]N.S. Ramli, R. Asmah (2014), “Variability in nutritional composition and phytochemical
properties of red pitaya (Hylocereus polyrhizus) from Malaysia and Australia”, International Food
Research Journal, 21(4), pp.1689-1697.

[3] N.D. Luong (2010), Enzyme Technology, Ho Chi Minh City National University
Publishing House, 532pp (in Vietnamese).

[4] YM. Wong, L.F. Siow (2015), “Effects of heat, pH, antioxidant, agitation and light on
betacyanin stability using red-fleshed dragon fruit (Hylocereus polyrhizus) juice and concentrate
as models”, J. Food Sci. Technol., 52(5), pp.3086-3092, DOL: 10.1007/s13197-014-1362-2.

[5] K.M. Herbach, C. Maier, F. Stintzing, et al. (2007), “Effectsof processing and storage on
juice colour and betacyanin stability of purple pitaya (Hylocereus polyrhizus) juice”, European
Food Research Technology, 224(5), pp.649-658, DOIL: 10.1007/500217-006-0354-5.

[6] L.T. Mai (2009), Methods of Analysis of Fermentation Technology Industry, Science and
Technology Publishing House, 336pp (in Vietnamese).

[7] F. Shahidi, C. Alasalvar (2016), Handbook of Functional Beverages and Human Health,
Natraceutical Science And Technology, 866pp.

[8] Hernawati, N.A Setiawan, R. Shintawati, et al. (2018), “The role of red dragon fruit
peel (Hylocereus polyrhizus) to improvement blood lipid levels of hyperlipidaemia male mice”,
Journal of Physics Conference Series, 1013, Spp, DOL: 10.1088/1742-6596/1013/1/012167.

[9] V.T. Trang, N.T.T Nguyen, N.V. Hung, et al. (2020), “Research on the effects of some
technological factors on the stability of betacyanin in red-fleshed dragon fruit juice (Hylocereus
polyrhizus) Lap Thach, Vinh Phuc”, Journal of Science and Technology, 140, pp.71-76 (in
Vietnamese).

[10] D.V. Tan, PT.T. Hang (2014), “Quantification of some nutritional and mineral
components in white-fleshed dragon fruit (Hylocereus undatus (Haw.) Britton & Rose) and red-
fleshed dragon fruit (Hylocereus polyrhizus) Britton & Rose) grown in Van Truc commune, Lap
Thach district, Vinh Phuc province”, VNU Journal of Sceince, Vietnam National University Hanoi,
30(18), pp.181-188 (in Vietnamese).

[11] G. Garg, A. Singh, A Kaur, et al. (2016), “Microbial pectinases: An ecofriendly tool
of nature for industries”, National library of medicine, 6(1), DOI:10.1007/s13205-016-0371-4.

[12] N.A.A. Rahman, S.M.M Kamal, E.S. Taip (2010), “Impact of two commercial enzymes
application on some physicochemical properties of red pitaya juices”, Journal - The Institution of
Engineers, Malaysia, T1(4), pp.25-31.

12



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

_L_L_L_L_L_L_L_L_L.d
CENDO RN

Toan hoc va théng ké

Khoa hoc may tinh va thong tin
vatly

Hoéa hoc

Khoa hoc trai dat va méi trudng
Khoa hoc su séng

Khoa hoc nano

Khoa hoc tinh toan

Cac Iinh vic khac cua khoa hoc tu
nhién

Khoa hoc ky thuat va cong nghé

Ky thuat dan dung: ky thuat kién
ky thuadt x@y dung; ky thuét

két cdu va do thi; ky thuat giao

théng van tai; ky thuat thuy Igi; ky

thuat dia chat cong trinh

Ky thuat dién, ky thuat dién tl, ky

thuat thong tin

Ky thuat cg khi, ché tao may

Ky thuat héa hoc

Ky thuat vat liéu va luyén kim

Ky thuat y hoc

Ky thuat méi truéng

Céng nghé sinh hoc cong nghiép

Céng nghé nano

. Ky thuat thuc phdm va dé uéng
. Céac Iinh vyc khac clia khoa hoc

ky thuat va cong nghé

Khoa hocy - duge

Y hoc co s6

Y hoc lam sang

Y hoc du phong

Dugc hoc

C4c linh vuc khac cta khoa hoc
y - dugc

Khoa hoc nény nghiép

Tréng trot

Chan nudi

Thay

Lam nghiép

Thay s&n

Cong nghé sinh hoc trong nong
nghiép, thly san

Céc linh vuc khac cta khoa hoc
noéng nghiép

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc giao duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

. Dia ly kinh t& va x4 hoi
. Théng tin dai chdng va truyén thong

Lich st va khao ¢6 hoc

. Ngbén ngl hoc va van hoc

. Triét hoc, dao dtc va tén giao

. Nghién ctiu vé khu vuc va quéc té
. Cac linh vuc khac cta khoa hoc

xa hoi va nhan van
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acid dén sw phat sinh bién di trén lan Cim Cu (Hoya kerrii).

Ng6 Minh Tri, Tran Lé Nguyén, Tran Thi My Tién, Lam Ngoc Kim Triic, Phimg
Hodng Yén, Diong Nguyén Mai Anh, Phing Thi Hing, Nguyén Thi Pha
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