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Tém tit - Nghién ctru duge thuc hién nhim tuyén chon mot sb
dong ndm men cé kha nang 1én men ethanol va chiu dugc nhiét
d6 cao. Trong nghién ctru nay, tdng cong c6 27 dong nim men
dugc phén l4p tir cdc ngudn nguyén liéu nhu trai cdy chin, man
cua, bi mia, ri dudng, hoa ciy dn qua va mat ong. Tuyén chon
duogc 14 dong ndm men c6 kha ning 1én men tét trong dung dich
dudng glucose (2,0% w/v). Trong thtr nghiém 1én men ethanol tir
dung dich duong glucose (18,5% w/v), ba dong MC1, MC2 va
BMI c6 kha nang 1én men manh véi néng d9 ethanol cao nhét dat
11,0% (v/v). Trong d6, 2 dong MC1 va BMI c6 thé phat trién ¢
40°C va co6 kha nang Ién men glucose, sucrose va galactose. Dua
vao dic diém hinh thai, dic tinh sinh 1y, sinh hoa va giai trinh tu
ving D1/D2 trén 26S rDNA, dong nim men MC1 va BM1 dugc
tuyén chon dinh danh v&i két qua la Saccharomyces cerevisiae va
Torulaspora globosa.

Tir khéa - Lén men ethanol; ndm men chiu nhiét; nAm men phan
1ap; phu pham ndng nghiép

1. Giéi thiéu

Ngay nay, thé gi¢i phu thuoc quéa nhiéu vao dau mo va
gia dau bién dong lién tuc theo chiéu ting va su can kiét
dan ngudn nang lugng hoa thach va khi dét din dén viéc
tim kiém cac nguon nang luong thay thé 1a viéc 1am c tinh
sbng con, trong d6 c6 nang luong sinh hoc [1]. Néang luong
sinh hoc bao gém cac nguan nang lugng dugc san XUAt tir
c4c san pham du thira khi ché bién néng nghiép, nuoc thai,
ba phé thai hitu co cong nghiép, réc thai [2]. Cac dang ning
lugng sinh hoc chu yéu la ethanol sinh hoc va diesel sinh
hoc. Ethanol khi chay khong giy doc hai, giam lugng CO;
va giam luong khi gy hiéu ttng nha kinh khac [3]. Bai dich
SARCOV-2 (COVID-19) di dan dén gia ting nhu cau
ethanol trong linh vuc y té va san xuat dung dich khéang
khuan trong cudc chién chéng dai dich toan cau [4].

N4m men chiu nhiét c6 nhiéu tiém ndng ung dung
trong céng nghiép lam banh, bia rugu, do udng va cong
nghé 1én men. Hon nira, nhiing dong nam men nay dap
tmg dugc nhu cau cap thiét trong tinh trang néng dan 1én
Clia trai dat trong tuong lai gan. Lén men & nhiét d¢ cao
gitip gia ting toc do phan ung, giam sy tiéu thy ning
lwgng boi giam qud trinh 1am mét thung 1én men va giup
giam thiéu ham luong khi oxy trong thang nay tao mai
truong yém khi hon nén qua trinh 1én men dwoc hiéu qua
[5, 6]. Do do, nhitng vi sinh vét nay c6 ¥ nghia quan trong
dbi véi cac nuéc nhiét doi noi ma phai tén nhiéu chi phi
cho hé théng lam mét [7]. Muc tiéu nghién ciru 1a phan
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Iap va tuyén chon mot s dong nam men c6 kha niang 1én
men ethanol va chiu dugc nhiét do cao.

2. Phwong phap nghién ciru
2.1. Phan Igp ném men

Thu thap mau trai cay chin (chudi, tdo, nho, x0ai), mun
cua, b mia, ri dudng, hoa cdy an qua (xoai, man, tao, nhan)
va mat ong & tinh Séc Trang, tinh Hau Giang va Thanh phé
Can tho. Cac mau duoc bao quan trong tai thanh tring va
chuyén vé phong thi nghiem.

Ly 2 g mau cho vao éng nghiém chira 20 mL moi
truong yeast extract peptone dextrose (YPD). Méi truong
YPD gém 1% yeast extract, 2% peptone va 2% dextrose
(glucose), khir tring & 121°C trong 15 phut, bé sung 3%
tetracyline voi nong d6 0,2 mg/mL. Dang micropipette liy
0,1 mL tir cac dng nghiém di pha lo&ng cho vao dia petri
c6 chira méi truong yeast extract peptone dextrose agar
(YPDA) [8], da khir tring ¢ 121°C trong 15 phut. Cy tréi
mau, 1 48 gid & 30°C, sau d6 cdy chuyén trén méi trudng
YPDA. Tiép tuc cdy chuyén nhiéu lan cho dén khi thu dugc
cac dong thuan. Quan sat dudi kinh hién vi (X100) dé xac
dinh d dong nhét cua té bao. Trir mau & 4°C trong 6ng
thach nghiéng.

2.2. Khdo sét khd nding lén men dwong glucose

Véi cac dong da phan 14p tur thi nghiém 1, nudi sinh

khéi nAm men trong méi truong YPD di khir tring ¢ 121°C
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trong 15 phdt, u 24 gio & 30°C. Tién hanh lay 1 mL dung
dich sinh khéi cho vao chai Durham c6 chira 9 mL dung
dich glucose 2% (w/v) da dwgc khir trung ¢ 115°C trong
10 phat [9]. Lac that déu dé dung dich duong tran day vao
dng thay tinh up ngugc nam bén trong chai Durham, u &
30°C. Po chiéu cao cot khi CO; sinh ra trong éng thay tinh
{ip nguoc tai cac thoi diém 12, 24, 36, 48 gio.

Sau khi so tuyén cac dong c6 kha niang 1én men nhanh va
manh bang phuong phap do chiéu cao cot khi CO,. Tién
hanh khao st kha ning 1én men ethanol trén moi truong
MF7 gdm 18,5% glucose, 0,65% (NH4),SOs 0,3%
KH.PO,, 0,06% MgS04.7H,0, 0,01% CaCl,.2H,0, 0,4%
yeast extract va 0,4% peptone, caa cac dong ndm men da so
tuyén bang cach ching 1 mL dich ndm men (dat mat sé 108
té bao/mL) vao 99 mL méi trudng MF7 (khir tring ¢ 115°C,
15 phat), u 120 gio & 30°C [10, 11]. Nong d6 ethanol dugc
xac dinh bang con ké (Amarell, Buc) ¢ 20°C.

2.3. Khdo sat khd ndng chiu nhiét ciia ndm men dwoc
tuyén chen

Céy zigzag c4c dong ndm men d so tuyén trén cac dia
petri chira méi trudng YPDA. U cac dia petri ¢ c4c nhiét
d6 khéac nhau 30, 35, 40, 45 va 50°C. Theo d&i kha nang
phét trién thanh khuan lac cua c4c dong nam men sau
72 gio trén bé mat moi truong [12].

2.4. Danh gia kha nang lén men cdc logi duwong

Nudi sinh khdi cac dong nim men c6 kha nang 1én men
manh va phét trién ¢ nhiét do cao trong mai truong YPD.
Thuc hién phuong phap 1én men trong chai Durham véi
6 loai dwong glucose, sucrose, lactose, galactose, arabinose
va xylose [13]. Két qua duong tinh khi ¢6 khi CO, trong
dng thuy tinh up nguoc sau 48 gid & 30°C.

2.5. Khdo sdt dgc tinh sinh Iy va sinh héa cizia nédm men

Xac dinh sy tao bao tir, tao mang trén moi truong dich
thé, hinh thanh hop chét giéng tinh bot, hoat tinh urease va
thuy phén gelatine [14, 15].

2.6. Pinh danh dong ndm men dwec tuyén chen

Ly trich DNA nim men. Kiém tra ham lugng va chat
lwgng DNA bang phuong phéap quang pho va dién di trén
gel agarose 0,8%. Khuyéch dai ving D1/D2 26S rDNA
biang k§ thuat PCR véi cap mdi chuyén biét NL-1 (5°-GCA
TAT CAA TAA GCG GAG GAA AAG-3’) vaNL-4 (5’-
GGT CCG TGT TTC AAG ACG G-3’). Tinh sach san
phiam khuéch dai bing bo Kit NucleoSpin® Extract 1.
Kiém tra ham luong va chét luong san pham sau tinh sach
bang phwong phap quang phd va dién di trén gel agarose
2%. Giai trinh ty san pham PCR, so sanh trinh ty véi dit
liéu trén ngan hang gene NCBI bang BLAST va xac dinh
dong ndm men da tuyén chon.

2.7. Phuwong phdp xi¢ 1y s6 ligu

Tat ca s6 liéu dugc xtr Iy théng ké bang chuong trinh
STATGRAPHICS Plus 5.1.
3. Két qua nghién ciru va thao luan
3.1. Phan lgp ném men

Tir 12 ngudn nguyén liéu gém trai cay chin, mun cua,
ba mia, ri duong, hoa cdy an qua va mat ong, phan 1ap dugc
27 dong nam men (Bang 1).

Két qua quan sat ddc diém hinh théi cho thay, hinh dang
khuan lac chu yéu cua 27 dong nam men 1a hinh tron déu,
bia nguyén, md va mau tring duc, véi kich thudc khoang
1,0 - 3,0 x 1,0 - 3,0 mm. Tuy nhién, ¢6 10 dong nim men
vé6i khuan lac mau tring sira 14 C1, T, N1, MC1, MC2, RD,
HM, HT2, HN3 va MO. Pic biét, khuan lac cua hai dong
C2 va HT3 khong déu va bia ring cua.

Bing 1. Két qua phén lgp céc dong ndm men tir 12 nguon
nguyén liéu

S6 dong nAm

STT D!andljng;r}?éth?p n tlgéunoriéu men phan 13p
guy! ¢ guy! ¢ dwoc
1 Cho Xuan Khanh, Chuoi 2
2 phuong Xuan Tao 1
3 Kh‘énh, quan Ninh Nho 3
4 Kiéu, TP Can Tho Xoai 1
Phuong Tra An,
5 quan Biph Thuy, Mun cua 2
TP Can Tho
6 Nha méy duong B4 mia 4
Phung Hiép, phudng
7 HiépThanh thixdTan  Ri duong 1
Hiép, tinh Hau Giang
8 . . Hoa xoai 4
9 P hlfang_ An I—_|9a, Hoa man 1
10 quéan Ninh Kiéu, Hoa t4 3
TP Cin Tho oa tao
11 Hoa nhéan 4
X& Phong NAam,
12 huyén Ké Séach, Mat ong 1

tinh Soc Trang

Té bao nam men c6 kich thuéc 3 - 11 x 2 - 5 pm, cac
dong nim men ¢6 4 hinh dang la ovan kéo dai, ovan, cau
va elip. Hinh dang t& bao nam men dudi kinh hién vi
(X100) duoc trinh bay ¢ Hinh 1.

Hinh 1. Hinh dang té bdo nam men dudi kinh hién vi (X100):
Ovan kéo dai (A), ovan (B), cau (C) va elip (D)
3.2. Khdo sat khd nang lén men dwong glucose
Trong qua trinh 1&én men ethanol, 2 san pham chinh thu
duoc la ethanol va CO,, dé xac dinh hoat luc Ién men ¢6
thé dya trén kha nang thoat khi CO, trong qué trinh 1én men
[16]. Két qua & Bang 2 cho thay, toc do 1én men cua céc
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ddng nam men con cham, chiéu cao cot khi CO;, trung binh
cao nhét 14 23,7 + 0,6 mm (MC2 va BM1) va mét s6 dong
van chua sinh khi COsau 12 gi¢ Ién men.

Bing 2. Chiéu cao cét khi CO2 ciia 27 dong ndm men phdn ldp

|a 120 giv. Bang 3 trinh bay két qua vé nong do ethanol &
20°C cua 14 dong nam men khi 1én men trén moi truong
MF7 & 30°C.

Bing 3. Nong dé ethanol ciia 14 dong ndm men sau khi 1én men

Y hiéu cao cot khi mm) sau cac 0 0
- h|i<§yu Chiu e HE K ico. f. (gif)r) STT Ky hiéu dong l‘io/ng; /(1()) ;tl;g;.gl
dong 12 24 36 48 1 c1 504 0,0°
1 Cl 127£15° 390+10® 420+£0,0* 42,0+0,0° 2 co2 2.7 +0,6%
2 C2 0,0" 201,00 73+14%M 35714 3 T 22403
3 T 190£00" 320£00" 40,3£1,4% 42,0+0,0° 4 N1 5.5+ 0,00
4 N1 7,7+06% 233+12% 387+06° 403+0,0% 5 X1 63+10°
5 N2 0,0 0,0 3,0 £ 0,01 6,7 +0,0M 6 MC1 10,2 1,0
6 N3 0,0" 1,706 830,69 230+0,0% 7 MC2 11,0 + 0,08
7 X1 9,0+1,0¢ 33,7+0,6°4 420+0,00 42,0+0,0 8 BM1 11,0 £ 0,02
8 MC1 21,7+12% 417+06° 420£00% 42,0+0,0? 9 BM3 3,5+ 0,50
9 MC2 23,7+0,6% 383+0,7% 420+0,00 42,0+0,02 10 RD 2,3 +0,6%
10 BM1 23,7+0,6° 31,000 387+06° 40,0+0,0% 11 HX1 3.0+1,0%
11 BM2 0,7+06% 43x061 143£06° 213+0,7% 12 HX4 6,2 + 0,30
12 BM3 12,3+172°¢ 38,7+0,6® 42,0£0,0® 42,0+0,0? 13 HM 6,0 + 0,0
13 BM4 0,0" 1,7£071 11,7 £1,2¢0 22,0 + 1,4° 14 HN3 2.0 +0,0¢
14 RD 10£00% 177129 413+12% 420£00° Ghi chii: Céc s6 ligu trong bang la gid tri trung binh cia 3 lan lap lai.
15 HX1 50+28% 273+28% 387+15 40,0+14® Cic gid tri c6 mdu tw giong nhau khong khdc biét y nghia vé mdt thong
16 HX2 0,0" 1,740,601 223421 29,7 +350f  kéodgtincdy 95%.
17 HX3 13+06% 30+100 123+15% 250+ 1 4% Nhu vay, tt ca c4c dong nam men déu ¢ kha nang lén
18 HX4 73+06% 313+06™ 387+06° 393+00®  MeN chuyén hoa glucose thanh ethanol sau 120 gio. Trong
19 HM 33+14% 157+14% 323+06° 30.7+0,0® do, 3 dong MC1, MC2 va BML1 c6 nong d6 ethanol lan luot
20 HTL 00" 0.0 37+120 233428 1210,2+1,0,11,0+0,0 va 11,0 + 0,0% (v/v); day la gi tri
)1 HT2 204100 87423% 267491 313221t cao nhét trong téng s6 14 dong ndm men da tuyén chon va
e e e == khéc biét co ¥ nghia thong ké & d6 tin cay 95% so véi cac
22 HT3 00" 00 00 00 dong con lai. Tiép theo, c6 5 dong véi nong do ethanol tir
23 HN1 0,0" 87+06" 21,0£1,0° 237£07*  50+0,9dén6,3+1,0% (v/v)laCl, N1, X1, HX4 va HM.
24  HN2 0,0" 23+121 80+260 323+35%  Con lai 6 dong C2, T, BM3, RD, HX1 va HN3 déu c¢6 ham
25 HN3 17+06% 21,7+06% 397+06° 420+00°  luwong ethanol thip hon 5,0% (v/v). So véi céc két qua
26 HN4 0,0 27+061 117+06% 133+07% nghién ctru da cong b thi ham lugng ethanol cua 3 dong

27 MO 0,0 2,7+0,61 9,7+0,6°% 31,3+0,00

Ghi chii: Cac s6 liéu trong bang la gia tri trung binh cua 3 lan lap lai.
Cdc gid tri cé mdu tw giong nhau khong khdc biét y nghia vé mdt thong
ké o do tin cay 95%.

Céc dong nam men bét dau 1én men nhanh sau 24 gio,
nhung chiéu cao cot khi CO; van chua dat gia tri 42 mm.
Dong thoi, 3 dong ndm men N2, HT1 va HT3 chua tao
dugc khi CO; trong chudng Durham. C6 5 dong da dat
chiéu cao cot khi CO, trung binh 12 42 mm sau 36 gio l1a
C1, X1, MC1, MC2, BM3 va c4c dong van con tiép tuc lén
men dén 48 gid. Dac biét, sau 48 gio 1én men, dong HT3
c6 chiéu cao cot khi 1a 0.

Két qua xur Iy thong ké cho thdy, chiéu cao cot khi CO;
cua 27 dong ndm men sau 48 gio ¢6 su khéc biét c6 ¥ nghia
(p < 0,05). Trong dd, cac dong C1, C2, T, N1, X1, MCl,
MC2, BM1, BM3, RD, HX1, HX4, HM va HN3 c6 chiéu
cao cot khi twong dbi cao so véi cac dong con lai 1a do
khoang thoi gian 48 gio thich hgp cho cac dong nay 1én men
V6i toe d6 nhanh nhat va san sinh luong khi CO nhiéu nhét.

T6m lai, tuyén chon dwoc 14 dong nim men cé kha
nang 1én men nhanh bang phuong phap do chiéu cao cot
khi CO,. Tiép tuc tién hanh khao sat kha ning 1én men cua
14 dong nay trong moi truong MF7 véi thoi gian [én men

MC1, MC2 va BMI twong dong véi dong HG1.3 dwoc phan
lap tir trai giac va dong FBY 15 dugc phan lap tir mang cau
Xiém véi ham luong ethanol lan luot 12 9,9% (v/v) va 10,7
(vIv) [17, 18]. Két qua cao hon so vé6i dong R2B duoc phéan
14p tir qua c& na véi ndng do ethanol 1a 7,4% (v/v) [19].

3.3. Khdo sat khd ndng chiu nhiét ciia ndm men dwoc
tuyén chen

Tir 3 dong nim men da tuyén chon véi kha niang 1én
men manh, tiép tuc khao st kha niang chiu nhiét cia cac
dong nay. Bang 4 trinh bay su phat trién cua cac dong nam
men & cac muc nhiét @ 30, 35, 40, 45 va 50°C.

Két qua & Bang 4 cho thiy, ¢ 30 va 35°C thi ca 3 dong
nim men déu phat trién tdt, tao khuan lac rd rang vi day 1a
khoang nhiét d6 thich hop cho su phat trién cua cac dong
nay. Tuy nhién, khi gia ting nhiét 6 1én 40°C chi c6 2 dong
MC1 va BM1 phét trién sau 72 gio u. Theo Arora va cs.,
cac vi sinh vat chiu dugc nhiét d6 cao 1a do ching c6 thé
tao ra céc loai enzyme hoat dong trong diéu kién khéc
nghiét, vi thé chling van cd kha ning trao d6i chat va sinh
truong [20]. Dong MC2 khéng chiu dugc nhiét d6 cao hay
néi cach khac 1a bi tc ché & nhiét @6 cao nén khuan lac
khong phét trién. Két qua nay twong tu vai két qua cua
Banat va cs., su phat trién cua dong S. cerevisiae IDY bj
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trc ché hoan toan & 40°C [21]. Bong thai, nhiéu nghién ciu
khéc chi ra réng nhiét d6 cao hon 34°C s& anh huong dén
bién dudng té bao va lam giam sy sinh truéng [22, 23]. Khi
nhiét do tiép tuc gia tang thi khong c6 dong nao phat trién
sau 72 gio (Hinh 2).
Bing 4. S phat trién cia cdc dong ndm men ¢
nhiét do khac nhau

Ky hiéu

STT dong Nhiét do (°C)
30 35 40 45 50
1 MC1 + + + - -
MC2 + + - - -
3 BM1 + + + - -

Ghi chi: (+): phat trién; (-): khéng phdt trién.

35°C 40°C

45°C va 50°C

Hinh 2. Két qua khao sat kha nang chiu nhi¢t cua
cdac dong nam men
Tuyén chon dugc 2 dong nAm men phat trién tét & 40°C
la MC1 va BML1.

3.4. Danh gid khd ning lén men cdc logi duong

Sau khi di tuyén chon duoc 2 dong nim men vira c6
kha nang 1én men nhanh va manh vira ¢6 kha nang chiu
nhiét tét. Panh gia kha ning 1én men 6 loai dwong gom
glucose, sucrose, lactose, galactose, arabinose va xylose
cua cac dong nay, két qua duoc trinh bay & Bang 5.

Bing 5. Két qua 1én men 6 logi dwong ciia ndm men

Ké/of;llgu Glucose Sucrose Lactose Galactose Arabinose Xylose
MC1 + + - + - -
BM1 + + - + - -

Ghi chd: (+): Lén men; (-): Khong Ién men

Ca 2 dong MC1 va BM1 déu lén men duong glucose,
sucrose va galactose. Tuy nhién, 2 dong nay khong thé hién
kha nang 1én men duong lactose, arabinose va xylose
(khdng c6 khi CO; trong chudng Durham). Két qua nay
tuong dong véi nghién cau cua lticha, 2 dong nam men
HJ12 va HG33 1én men dugc duong glucose, galactose va
sucrose, nhung khong tang truong trong moéi truong duong
xylose va lactose [24]. Theo két qua ciia Chukwudi va cs.
thi dong nim men Y4 1én men dugc duong glucose,
galactose, sucrose va khdng phét trién trén méi truong
duong xylose va lactose [25].

3.5. Khdo sdt ddc tinh sinh Iy va sinh hda cizia ném men

Két qua & Bang 6 cho théy, ca 2 dong MC1 va BM1
déu tao bao tir, khong tao mang trén moi truong dich thé,
khong hinh thanh hop chét gidng tinh bot, khéng tao

urease, khong thuy phén gelatine. Ca 2 dong thugc
Ascomycota vi chung c6 dac tinh tuong ty nhu mo6 ta cua
Kurtzman va Fell [26].

Bing 6. Mot s6 déc tinh co ban ciia 2 dong ndm men

Ky Tao Lén Hoat  Hinhthanh  Thiy
hiéu man cang Tao baotie tinh hep chat phéan
dong 9 Urease giong tinh bgt Gelatine
MC1 - + +(1-2) - - -
BM1 - + +(1-2) - - -

Ghi ch: (-): am tinh, (+) duong tinh
3.6. Pinh danh dong ndm men dwoc tuyén chon

Dic diém hinh thai caa dong MC1 va BM1 duoc trinh
bay ¢ Bang 7.

Két qua dinh danh dong MC1 la Saccharomyces
cerevisiae va dong BM1 Ia Torulaspora globosa (Bang 8).
Theo Arachchigea va cs., cidc dong S. cerevisiae cO
kha nang phat trién & nhiét d6 42°C va c6 thé 1én men &
40°C [27]. Trong nghién ctru khéc, cho thay dong nay phat
trién trén moi trudng glucose va san sinh ethanol & khoang
nhiét do tir 30 dén 44°C [28]. Hon nita, S. cerevisiae
dugc (ng dung rong réi cho viéc san xuat ethanol & qui md
cong nghiép [29]. Pong thoi, T. globosa la mét trong
nhitng dong nim men duoc nghién ciu c6 kha ning sinh
ham lugng ethanol cao (khoang 6,03% v/v) va c6 kha ning
sinh truéng va 1én men trong didu kién nhiét do tir
30 - 40°C [30, 31].

Bing 7. Ddc diém hinh thdi ciia ddng MC1 va BM1

Pic diém MC1 BM1
Kichthuoc(mm) 2,0 x 2,0 25%25
Pic diém  Mau sic Tréng sita Tréing duc
khuan lac  Hinh dang Chu déu Chu déu
Bia Nguyén Nguyén
Do ndi Mo Mb
bic diém té¢ Hinh dang Ovan Céu
bao Kich thuéc (unm) ~ 5,0x 5,0 3,0x3,0
Bing 8. Két qua dinh danh cdc dong nim men
Kg;;}'g” Teén loai ggn;“’?;‘/:g) M4 s
MC1 Ejfg\zgig“yces 100 HQ711330.1
BM1  Torulaspora globosa 100 AB499988.1

4. Két luan

Phan lap dugc 27 dong nam men tir 12 ngudn nguyén
liéu nhu trai ciy chin, mun cua, ba mia, ri duong, hoa cay
an qua va mat ong. Trong 14 dong nim men duoc so tuyén
¢6 kha nang 1én men manh thi cé 3 dong MC1, MC2 va
BM1 lén men tao ndng do ethanol cao nhit 14 10,2 + 1,0,
11,0 0,0 va 11,0 + 0,0% (v/v), nhung chi c6 2 dong nam
men MC1 va BM1 ¢ thé phét trién & 40°C. Két qua dinh
danh dong MC1 la S. cerevisiae va dong BM1 Ia
T. globosa.

Lé&i cam on: Nhom tac gia xin cam on su hd tro tir dé tai
nghién cuu khoa hoc cua Viép Cdng nghé Sinh hoc va
Thuc pham, Truong Pai hoc Can Tho.
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