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Identification of Colletotrichum causing anthracnose of chilli
in the Red River Delta

Abstract

Nguyen Duy Hung, Ha Viet Cuong,
Hoang Chung Lam, Nguyen Duc Huy

This study presents the identification of Colletotrichum infecting chilli in the Red River Delta based on the
morphological and molecular charaterization. The sequence analyses of Internal Transcribed Spacer (ITS) and
ApMat regions identified at least 5 species, including C. truncatum, C. fructicola, C. gloeosporioides (sensu stricto), C.
aeschynomenes and C. siamense, from chili samples collected in the Red River Denta, of which, the 4 latter species
are recognized in Vietnam for the first time.
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PHAN LAP, XAC PINH VA NGHIEN CUU PAC PIEM
CUA VI KHUAN GAY BENH TREN NAM LINH CHI (Garnoderma lucidum)
Nguyén Xuén Canh', Trdn Déng Anh', Tran Thi Huong', Lé Huong Giang'

TOM TAT

Trong nghién ctiu nay da tién hanh phan l4p va xac dinh cac ching vi khudn c6 kha nang giy bénh cho ndm linh
chi. Phan l4p ti cdc mau ndm linh chi nhiém bénh da thu dugc 13 chung vi khuén. Khao sat kha nang gay bénh bang
phuong phdp lay nhiém tryc tiép 1én qué thé ndm linh chi, thu dugc 2 chting c6 kha ning gay bénh cho qua thé 1a
céc chuing LC10, LC11. Ca hai chung LC10 va LC11 déu 1a tryc khudn gram duong, sinh néi bao tu, c6 kha nang
sinh catalase va d6ng hda glucose sinh axit, sinh truéng va phét trién tét trong khoang 25 - 35°C. Chung ¢6 kha nang
sinh chitinase va cellulase ngoai bao vé6i hoat tinh kha cao. Phén tich trinh tu 16S rRNA ctia chting vi khudn LC10
cho théy c6 d6 tuong dong 1én t6i 99% vdi loai Bacillus flexus. Két hgp cac dac diém hinh théi, sinh héa va sinh hoc
phén tt c6 thé két luan chiing vi khudn giy bénh trén ndm linh chi LC10 thuc vao loai Bacillus flexus.

Tu khéa: Ganoderma lucidum, 16S rARN, Bacillus flexus

! Khoa Cong nghé sinh hoc, Hoc vién Nong nghiép Viét Nam

93



Tap chi Khoa hoc Céng nghé Nong nghiép Viét Nam - 56 12(85)/2017

1. DAT VAN PE

Nam linh chi (Ganoderma lucidum) la mot loai
dugc liéu quy hiém, dugc st dung ti rat lau trong
y hoc ¢6 truyén. Gia tri dugc liéu ctia ndm linh chi
dugc ghi nhén tu trong nhiing thu tich ¢6 ctia Trung
Qudc, cach day hon 2000 ndm (Wasser et al., 2005).
Cho dén nay da c6 nhiéu cong trinh nghién ctu vé
cac hoat chit & ndm linh chi ¢d vai tro quyét dinh
trong viéc di€u tri cdc bénh vé tim mach, gan mat,
ung thu, chéng oxy hoa va tang cudng kha nang mién
dich (Liu et al., 2016). Do gia tri vé mat dugc liéu cao
nén gia tri vé kinh t€ ctia ndm linh chi cling rét cao,
phét sinh nhu cdu nudi trong ndm dé€ thay thé nguén
ndm trong ty nhién dang dan tré nén khan hiém
(Pooja et al., 2014). Tuy nhién, trong diéu kién nudi
trong c6 mot s6 nguyén nhén gay bénh lam giam san
lugng va chat lugng, trong d6 c6 cac tac nhan la vi
khuén. Cac bénh do vi khuén gay ra thudng lam co
chét bi hong, canh tranh chéit dinh dudng, sinh ra
doc t6 lam ndm khong phét trién dugc, kho xdc hodc
théi nhiin, gay thiét hai nghiém trong vé kinh t€ néu
khong c6 bién phap ngin chédn, phong trtt hiéu qua
(John et al., 2008). Tl d6 xudt phat yéu cdu can phan
lap, nghién ctiu dac diém sinh hoc, xac dinh chinh
xac vi khuén giy bénh trén ndm linh chi d€ phat hién
cting nhu tim ra giai phap phong trti bénh mot cach
hiéu qua nhat.

II. VAT LIEU VA PHUGNG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciu

Céc chang vi khudn dugc phan lap ti cac mau
ndm linh chi, nghi ngd bi nhiém vi khudn tai trai
trong ndm khoa Coéng nghé Sinh hoc, Hoc vién Nong
nghiép Viét Nam tii thang 2 dén thang 4 nam 2016.

2.2. Phuong phap nghién ctiu

2.2.1. Phuong phdp phén ldp vi khudn giy bénh
trén ndm linh chi

Céc mau bénh dugc nghién trong nudc cit vo
trung, pha loang dich nghién & cac nong do khac
nhau. St dung 100pl dung dich d€ cdy trang trén
dia petri ¢6 chia mdi truong MPA (5g cao thit, 10g
pepton, 5g NaCl, 20g agar, 1 lit nudc cat, pH 6,8 - 7),
0 & 30°C, sau 48 gi¢ quan sat hinh thai khuén lac va
té bao vi khuén.
2.2.2. Phuong phdp liay nhiém nhan tao chiing vi
khudn gay bénh trén ndm Linh chi

Céc chung vi khudn da phén lap dugc nuoi trén
moi truong MPB long trong thoi gian 2 ngay, dung
dao gay vét thuong nhan tao trén cac qua thé ndm
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linh chi, sau d6 phun dich vi khuin 1én trén. Mau d6i
chiing chi xt ly v6i nude vo trung. Theo doi két qua
kha néng lay nhiém cta cac ching thii nghiém sau
5 ngay lay nhiém, chon cdc ching c6 kha nang lay
nhiém nhanh va manh cho cdc nghién ctu tiép theo.

2.2.3. Kiém tra khad ndng sinh enzyme ngoai bao
ctia vi khudn

Thu dich vi khuén sau 2 ngay nuoi cdy, ly tam
8000 vong/ phit, & 4°C, trong vong 10 phut, thu dich
trong nhd vao cac giéng trén moi trudng dia thach
chtia co chét tuong ting. Giti cac dia nay 16 dé€ trong
4 tiéng, sau d6 0 qua dém & 30°C. Xéc dinh hoat
tinh enzym nho vong phan giai co chit quanh giéng
thach (Nguyén Duc Lugng va ctv., 2004).

2.2.4. Xdc dinh mot so ddic diém sinh hoc ciia hai
chiing vi khudn LC10 va LC11

Céac phuong phép xdc dinh hinh thdi khuén
lac, hinh thai t€ bao, nhudém gram va kiém tra kha
nédng sinh noi bao tl dugc tién hanh nhu moé ta cta
Nguyén Lan Diing va cdng tac vién (1998).

Thi nghiém kha ning sinh enzyme catalase: st
dung que cdy dau tron 14y 1 lugng vi khuén ti khuidn
lac thuan dit 1én phién kinh sach va nhé 1 giot H,O,
30%. Thi nghiém la (+) khi c6 hién tugng sui bot
khi do O, dugc tao ra tii phin tng phan gidi H,0O,,
ngudgc lai la (-) v6i khi khong c6 sti bot khi.

Xac dinh kha ning 1én men dudng glucose biang
cach nho 2 - 3 giot dung dich methyl dé 0,5% (trong
c6n 60%) 1én dich vi khuén, quan sat sy chuyén mau.

Xac dinh nhiét d¢ t6i uu cho sinh trudng: Cac
chung vi khudn LC10, LCI11 dugc cdy trén moi
truong MPA va dugc nuodi & cac muic nhiét do khac
nhau gom 4°C, 25°C, 30°C, 35°C, 40°C, 50°C, kiém
tra kha nang sinh trudng ctia vi khuén sau 02 ngay.

2.2.5. Dinh danh ching vi khudn bdng phuong
phap phan tich trinh ty 16S rRNA

ADN tii ching vi khuén LC1 va LC2 dugc tach
chiét theo phuong phap mo ta béi Marmur (Marmur,
1961). Phan tng PCR khuéch dai ving bao thu
ctia 16S rRNA véi cdp mdi 27F va 1492R ¢6 trinh
tu: 5-AGAGTTTGATCCTGGCTCAG-3’ va 5-
ACGGCTACCTTGTTACGACTT-3’ San phdm PCR
dugc kiém tra trén gel agarose 1% sau d6 gui di doc
trinh tu tai cong ty 1tsBASE (Malaysia). Mtc d¢ tuong
dong vé trinh tu gen ma hoa 16S rRNA cua chung
nghién ctiu dugc so sanh véi cac ching da cong bd
trén ngan hang gen thé gidi sti dung cong cu tra ciu
Blast (http://blast.ncbi.nlm.nih.gov/Blast.cgi).
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2.3. Thoi gian va dia diém nghién ciiu

Nghién ctu dugc thyc hién tai phong thi
nghiém Khoa Cong nghé sinh hoc, Hoc vién Nong
nghiép Viét Nam tii thing 1 ndm 2016 dén thang
6 ndm 2017.

I11. KET QUA VA THAO LUAN
3.1. Phan lap va xac dinh cac chung vi khudn gay
bénh trén ndm linh chi
TU cdc mau ndm va bich ndm bi nhiém bénh
khac nhau, da phan lap dugc 13 chung vi khudn. Cac
chiung vi khudn nay dugc tién hanh lay nhiém lén
qua thé ndm linh chi d€ xdc dinh kha nang gay bénh.

P 3

3

3.2. Khao sat kha nédng sinh enzyme chitinase va
cellulase ngoai bao ctia hai chung LC10 va LC11

Thanh t€ bao nim linh chi ¢é thanh phan cha
yéu la chitin va mot phan nho 1a cellulose (Mengjiao
Li et al., 2015), vi khudn mudn gay bénh phai pha
hay dugc 16p thanh té€ bao nay. Do d6 ching c6 thé
sinh ra enzym chitinase va cellulase. D€ kiém tra kha
ndng nay, hai chung vi khudn LC10 va LC11 dugc
nuoi cdy, loai bo t€ bao va thu dich, dich nay dugc
nho trén giéng thach c6 chitia co chat la chitin va
cellulose. Hoat tinh enzym dugc kiém tra nhu mod
ta trong noi dung phuong phap. Két qua thtt nghiém
kha nédng sinh enzyme chitinase va cellulase ctia hai
chung LC10 va LC11 dugc thé hién trén hinh 2 va 3.
Két qua nay cho thdy ca hai chung vi khuén déu cé
kha nang sinh enzyme chitinase va cellulase v6i kich
thudc vong phan giai kha 16n véi duong kinh vong
phén giai dao dong tii 1,5 - 3,0 cm. Diéu nay c6 thé
gidi thich dugc tai sao hai ching nay ¢ kha néng tdn
cong va gy bénh trén ndm linh chi. Trong qua trinh
lay nhiém, hai ching vi khudn nay sé xdm nhap vao
vét thuong co gidi sau d6 chung sé phét trién dong
thoi sinh ra enzym ngoai bao tin céng cac t€ bao
xung quanh dé€lan rong vét bénh.

3.3. Xac dinh mét s6 dic diém sinh hoc cua hai
chiang LC10 va LC11

Mot s6 nghién ctiu vé hinh théi khuén lac va té

Hinh 1. V&t bénh gay ra bai hai chiing vi khudn LC10 va LC11 sau qua trinh lay nhiém nhan tao

Tién hanh nuoi cdy 13 chung vi khuén trong 24 h sau
dé ding dao vo trung tao tu 2 - 3 vét thuong nho,
phun dich vi khudn vao qua thé da tao vét thuong,
st dung nudc cit vo trung cho méau déi chiing. Khi
quan sat su phat trién ctia vét bénh trén cac vi tri lay
nhiém trong khoang thoi gian 3 - 5 ngay. Két qua
cho théy trong s6 13 chung vi khuén phén lap c6 hai
chting la LC10 va LC11 c6 kha nang gay bénh sau
qua trinh lay nhiém. So v6i mau d6i ching ching
kim ham sy sinh trudng va phat trién ctia qua thé va
lam hong qua thé ndm (Hinh 1). Hai chiing nay dugc
st dung d€ phuc vu céc nghién ctu tiép theo.

bao, kha nang sinh enzyme catalase, nhu¢m Gram,
xac dinh nhiét d6 t6i uu cho sinh trudng cho hai
chung LC10 va LC11 dugc thuc hién, két qua dugc
trinh bay trong bang 1.

Hinh 2. Kha ning sinh enzyme chitinase
ctia hai ching vi khuén LC10 va LC11

Hinh 3. Kha ning sinh enzyme cellulase
ctia hai ching vi khuén LC10 va LC11
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Bang 1. Mot s6 dac diém sinh hoc ctia hai chung vi khuén LC10 va LC11

DPic diém nghién ciu

Chung LC10

Chung LC11

Hinh tron kich thuéc 0,3 - 0,5 cm, ¢co

Hinh tron kich thuée 0,1 - 0,3 cm,

Hinh thai khuén lac mau trang sita, bé mit khudn lac hoi mau hong nhat, bé mat khuén lac
kho, mép khudn lac lién, c6 tim nhd 1én | kho, mép khuén lac hinh rang cua

Hinh théi té bao Hinh que Hinh que

Kha nang sinh néi bao tu Sinh no6i bao t Sinh noi bao ti

Nhuém Gram

Bat mau Gram duong

Béat mau Gram duong

Kha nang [én men dudng glucose  T6t

Tot

Nhiét d¢ sinh trudng t6i uu 25 -30°C

25-35°C

Két qua nghién ctiu cho théy ca hai chung LC10va
LC1 déula tryc khudn, bat mau nhudém gram duong,
¢6 kha ndng sinh noi bao tii, déu sinh catalase va lén
men dudng glucose tao axit. Cac dac diém nay cho
théy hai chung LC10 va LC11 c6 kha nang thudc vao
chi Bacillus. Méi vi sinh vat khac nhau sé thich nghi
v6i cac diéu kién nhiét do mdi trudng khac nhau,
n6 anh hudng dén qud trinh trao d6i chit va sinh
truéng moi loai. Trong dai nhiét do nghién ctiu,
nhan thiy ching LC10 c6 kha nang sinh trudng tot
6 nhiét do tu 25 - 30°C, trong khi d6 ching LC11 ¢6
dai nhiét do t6i uu cao hon 6 25 - 35°C. Day cling la
khoang nhiét d¢ t6i uu trong nuéi trong nadm linh
chi, chinh vi vay hai chung nay c6 kha nang gay bénh
cao trén ndm linh chi khi lay nhiém nhén tao.

3.4. Dinh danh ching vi khudn phén lap bang
phuong phap sinh hoc phan ti

b€ dinh danh céac ching vi khuén, nghién ctiu
nay da st dung phuong phép sinh hoc phan tt dya

Marker

LC10 LC11 100

trén do tuong dong ctia doan gen 16S rRNA ctia cac
chung nay véi cac chting da dugc cong bo trén ngan
hang gen. Sau khi tién hanh tach chiét DNA tién
hanh qud trinh chay PCR dé€ khuyéch dai 16S rRNA
cta hai ching LC10 va LC11, san phdm PCR dugc
kiém tra trén gel agarose 1%. Két qua cho théy doan
gen 16S rRNA tii hai chung vi khuén déu da dugc
khuéch dai véi mot bang ro nét (Hinh 4).

Sén phdm PCR dugc tinh sach va doc trinh tu
tai cong ty 1tsBASE (Malaysia). Tuy nhién trong
qua trinh doc trinh tu gap mot s6 ly do khach quan
nén chi thu nhan dugc trinh tit doan gen 16S rRNA
ctua chung LC10. Két qua doc trinh tu dugc xu ly
bang phin mém Bioedit va so sinh véi di liéu ctia
NCBI béing cong cu Blast da xac dinh ching LC10
va chung Bacillus flexus c¢6 mtic d6 tuong dong vé
nucleotide dat 99%. So sanh trinh tu thu duogc vdi
cac trinh ty khac trong ngan hang gen va xay dung
cay phat sinh loai cho chiing LC10, két qua dugc thé
hién trong hinh 5.

NR 114093.1 Bacillus bataviensis
NR 148626.1 Bacillus cucumis
NR 104566.1 Bacillus circulans

NR 109140.1 Bacillus persicus
NR 025060.1 Bacillus jeotgali

NR 133029.1 Bacillus massiliogorillae

NR 112631.1 Bacillus lentus

NR 043267.1 Bacillus infantis

NR 136461.1 Bacillus taiwanensis

63

NR 125453.1 Bacillus pakistanensis
NR 136792.1 Bacillus crescens

NR 043268.1 Bacillus idriensis

81

NR 026144 .1 Bacillus halmapalus

NR 043401.1 Bacillus megaterium

0.005

Hinh 4. Dién di san phdm PCR
khuéch dai viing gen 16S rRNA tu
hai chting vi khudn LC10 va LC11

96

00 Ic10
99| |NR 113800.1 Bacillus flexus
93 INR 024691.1 Bacillus flexus

Hinh 5. Cay phat sinh chtng loai clia cac ching va cac loai ¢6 lién quan
dua trén su phén tich so sanh trinh tu rRNA 16S RNA
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Két qua nay cho phép xac dinh chiing LC10 thudc
vao loai Bacillus flexus.

IV. KET LUAN

ba phan l4p dugce 13 chung vi khudn trén céc
mau ndm linh chi bi nhiém bénh va x4c dinh dugc
2 chtng LC10, LC11 c6 kha nang gay bénh hai trén
ndm linh chi. Hai ching nay sinh truéng va phat
trién t6t trong khoang 25- 35, c¢6 kha nédng sinh
mot s6 enzym ngoai bao nhu chitinase, celullase,
catalase. Két hgp cac dic diém hinh thdi, sinh hoa
va sinh hoc phén tti ¢6 thé xdc dinh chung vi khudn
gay bénh trén ndm linh chi LC10 thu¢c vao loai
Bacillus flexus.
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Nghién ctiu nay dugc hoan thanh véi su tai trg
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Reishi or Lingzhi (Ganoderma lucidum).

Isolation, classification and identification of pathogenic bacteria
causing disease on Lingzhi (Ganoderma lucidum)
Nguyen Xuan Canh, Tran Dong Anh, Tran Thi Huong, Le Huong Giang
Abstract

In this study, we have conducted to isolate and identify the bacteria strains that were capable of causing disease
on the Lingzhi mushrooms. Initially, 13 bacteria strains from infected Lingzhi mushroom were isolated. Through
artificial infection or re-infection directly on the cap of Lingzhi mushrooms, LC10, LC11 strains were identified as the
cause of Lingzhi mushroom’s disease. Both of LC10 and LC11 were gram-positive, rod-shaped bacteria, producing
endospore, capable of releasing catalase, converting glucose to produce acid, and the suitable temperature for growth
and development was 25 - 35°C. They had the ability to releasing extracellular enzymes, chitinase and cellulase,
with high activity. The results of 16S rRNA sequence analysis showed that LC10 strain had a similarity of 99% with
Bacillus flexus. LC10 strain was identified to belong to Bacillus flexus species based on morphology, biochemical
characteristics and molecular biological analysis.

Keywords: Ganoderma lucidum, 16S rARN, Bacillus flexus
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) HIEU QUA THAY THE MUN CUA CAY CAO SU
BANG CUI BAP PE TRONG NAM VAN CHI DO (Pycnoporus sanguineus)

Tran Dtc Tuong', Duong Xuan Chi?, Bui Thi Minh Diéu?

TOM TAT
Né4m nghién ctiu dugc xac dinh thudc loai Pycnoporus sanguineus (L.: Fr.) Murr.. Hé sgi gidng cip 1 ¢6 téc do
phat trién nhanh nhat (1,78 cm/ngay) trén moi truong PDA b6 sung 10% nudc diia. Hat Ida hip chin la co chét t6i uu
cho su phat trién hé sgi gidng cip 2 (0,800 cm/ngay). Cong khoai mi la mdi trudng t6t nhét cho su phat trién ctia hé
sgi giong cdp 3 (0,544 cm/ngay). Cong thiic phéi tron chiia 50% ctii bap va 50% mun cua ciy cao su khong bs sung
dinh dudng dugc xem la co chét phi hgp nhit cho sy sinh trudng, phat trién ctia ndm Van Chi do dat nang suét cao

(103 g/bich phéi).

T khéa: Co chit, cui bap, mun cua cay cao su, Van Chi do

1. DAT VAN PE

Ni4m Van Chi dugc xem la moét trong 25 loai
ndm dugc liéu chinh trén thé gisi c6 gia tri dugc
tinh rat cao dugc ngudi tiéu diing & nhiéu quéc gia
trén thé gidi ua chuong (Boa, 2004). Ndm Van Chi
mang lai hiéu qua cao trong phong va ho trg diéu tri
mot s6 bénh nhu ung thu, ddi thao duong, réi loan
lipid mau, cac bénh ly vé tim mach, h6 hap, dong
thoi gitup tang cuong hé mién dich, bédo vé gan, tic
ché HIV type 1 (Collins and Ng, 1997). Ndm Van
Chi thuong dugc trong chu yéu trén mun cua cao
su, loai co chdt phd bién ¢ viing Pong Nam bo. Tuy
nhién, cac phé phu phdm nong nghiép & Pong bang
song Ctiu Long (PBSCL) chtia ham lugng cellulose
cao (cui bap, vo trau...) c6 tiém ning dugc tdn dung
dé thay thé mun cua cao su, viia mang lai hiéu qua
kinh t€ cao viia gidm thiéu 6 nhiém mdi truong.
Theo Tong cuc Théng ké Viét Nam (2015), PBSCL
c6 dién tich trong bip kha 16n khoang 38,1 nghin
ha, v6i nang sudt 59,1 ta/ha, ty 1& hat/bdp trung
binh dat 75 - 80%. Do vy, lugng cui bap thai ra moi
truong hang ndm rait 16n ma chua dugc tin dung
hiéu qua, gay 6 nhiém moéi trudng. Pic biét, PBSCL
v6i khi hdu 6n hoa, luu lugng mua 16n, dm do
khong khi kha cao, lai ¢6 trii lugng cti bap doéi dao,
dé thu mua, gia thanh rat thép... dugc xem la thuin
lgi va giau tiém ning d€ phat trién nghé trong ndm
Véan Chi do. Nhim muc tiéu danh gia hiéu qua st
dung cui bap thay thé cho mun cua cao su dé trong
ndm Van Chi do & DPBSCL, ngoai viéc tao ra nguén
dugc liéu c6 gia tri dugc tinh cao v6i gia thanh thap
dé diéu tri bénh con c6 thé tao thém viéc lam cho
ngudi lao dong ting thu nhap, gép phén phit trién
kinh t€ dia phuong.

II. VAT LIEU VA PHUGNG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu

Mau giong ndm Van Chi do (nguyén tai) dugc
thu thap tai Tay Ninh. Mun cua cao su, lda, cong
khoai mi, voi (Cong ty ACI group Cén Tho). Cui bap
(Bdp nép lai F1 HMT 55, dugc cung cdp bdi Phan
Vin Trung, xa Tan Long, Thanh Binh, D6ng Thép).
Céam gao, bot béap, bot dau nanh (Co sé thic dn gia
suc Hong Phudc, Can Tho)...

2.2. Phuong phap nghién ciu

2.2.1. Phan lgp va dinh danh ching ndm Van Chi dé

Giong gbc dugc phan 1ap trén mdi trudng PDA
(Potatoes-D-glucose-Agar). ADN ctia ndm dudgc
ly trich béng ky thuét s6c nhiét. Poan trinh tu ITS
dugc khuéch dai bing phan ting PCR véi cdp moi
(White et al., 1990):

ITS1: TCCGTAGGTGAACCTGCGG

ITS4: TCCTCCGCTTATTGATATGC

San phdm PCR dugc tinh sach va gidi trinh ty
bang mdy tu dong ABI 3130 (Applied Biosystems,
USA) theo phuong phép Sanger sequencing. Trinh
ty doan ITS cia nim Van Chi dé dugc so sainh dé
xac dinh d¢ tuong dong véi trinh tu clia cac ching
ndm khéc trén co s6 di liéu NCBI bing chuong
trinh Nucleotide BLAST. Loai Van Chi do trong
nghién ctiu dugc xdc dinh dua vao két qua nay, két
hop véi dic diém hinh thai.
2.2.2. Khdo sdt méi trudng nhan giong ndm Vin
Chi dé
a) Khdo sdt moi trudng nhan giong cdp 1

Thi nghiém dugc bé tri hoan toan ngau nhién véi
3 nghiém thiic (NT) tuong ting véi 3 loai moi trudng,
dugc lap lai 3 1an, gom NT1: PDA; NT2: PDA + 10%

'Dai hoc Bong Thap; ?Pai hoc Y Dugc Can Tho; * Dai hoc Can Tho
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