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Tom tit:

R1 dwong la mot trong nhirng nguon nguyén liéu chinh trong cong nghiép san xuét ethanol sinh hoc. Ung dung
nim men chiu nhiét trong 1én men ethanol la hlr(mg di c6 tiém nang voi nhleu lgi ich, dac biét ddi véi cac nuée
c6 khi hau nhiét déi nhw Viét Nam. Nghién ctru nham muc dich tuyen chon nim men chiu nhiét co hoat tinh 1én
men tét va (mg dung trong san xuit ethanol tir ri dwong ¢ nhi¢t dd cao. Két qua tuyén chon dwgc 6 chiing nAm
men (Y8, Y80, Y81, YVN7, YVN8 va YVN12) ¢6 kha nang Ién men tir ri dwong 20°Brix ¢ 37°C trong 5 ngay, voi
ham hrgng ethanol thu dwoc trong khoang 5,54-6,40% (v/v). Trong d6, chiing Y81 sinh ethanol cao nhit & 37°C
va 40°C, ham lwong ethanol dat dwoc lan It 13 6,40% va 3,17% (v/v). Két qua dinh danh da xac dinh chiing Y8,
Y80, Y81, YVNS8 la Saccharomyces cererevisiae, ching YVN7 la Candida glabrata va ching YVN12 1a Torulaspora
globosa. Piéu kién thich hgp ciia chiing S. cererevisiae Y81 khi 1én men ethanol ri dwong & 40°C dwgc xac dinh la:
Nong do dwong 186 g/l, mat sb giong chiing 107 té bao/ml va 1én men 6 ngay, ham lwong ethanol dat 7,36% (v/v).

Tir khéa: Lén men ethanol, nam men chiu nhiét, ri duwong, S. cererevisiae.

Chi s6 phén logi: 2.8

Dat van de

Ethanol ngay cang tré' nén quan trong va dugc Gng
dung nhiéu trong san xuat mot s6 thanh phan trong thubc,
nhién liéu sinh hoc, dung méi va nguyén liéu cho mot s6
nganh cong nghiép khac... Tinh trang bién ddi khi hau
toan cau trong nhitng nam gan ddy di dat ra nhiing thach
thirc 16n cho nganh céng nghiép san xuét ethanol véi viée
sir dung cac vi sinh vét 1y tuong c6 thé chiu nhiét va lén
men manh. Su phat trién cua vi sinh vat chiu nhiét img
dung cho cac cong nghé san xuit ethanol 1 hudng di tiém
ndng va du bdo sé co sy tang trudng cao. Theo Brooks
(2008) [17, vi sinh vat Iy tuong duoc sir dung dé tong hop
ethanol phai c6 kha ning 1én men manh, sinh truéng tot,
strc chéng chiu cao, dac biét 1a kha nang chiu nhiét. Viéc
nghién cru tng dung ndm men chiju nhiét trong san xudt
ethanol ngay cang dugc quan tam, do chiing c6 kha nang
tang truong va 1én men trong diéu kién nhiét do cao cua
khi hau ¢ cac nudc nhiét déi. Nhiét do cao giup déy manh
qua trinh duong hda va hi€u qua Ién men cia qua trinh
chung cét, giam nguy co tap nhiém, tao méi truong yém
khi hon do giam lugng oxy hoa tan, tao thuan lgi cho qua
trinh 1én men va déc biét 1a phu hop voi didu kién nude ta.

Ri duong 13 mot san pham phy cta qué trinh tinh ché
duong. Ri duong duoc san xuat tai hon 45 quoc gia trén
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thé gioi, trong d6 co Viét Nam. Nén cong nghiép mia
duong & nude ta phat trién kha manh trong thoi gian qua
nén ngudn nguyén liéu ri dudng kha phong phi va ré hon
s0 v4i cac ngudn nguyén liéu khac dugc sir dung trong san
xuét ethanol ciing nhu khong gy anh hudng dén ngudn
cung luong thuc. Tu nhiing ly do trén ma nghién cuu
duoc thuc hién voi muc tiéu tuyén chon, dinh danh mot sb
ching ndm men chiju nhiét trién vong va thr nghi¢m ung
dung 1&€n men ethanol tir ri dwong & nhiét do cao.

Déi twgng va phuong phap nghién ciu
Chiing ndm men va moi truong

- 23 chting nam men di duoc phan lap va so tuyén dua
vao dac tinh chiu nhiét va 1én men ethanol duoc luu trir tai
Phong thi nghiém cong nghé sinh hoc thyc pham, Trudng
Pai hoc Can Tho [2] va ching Kluyveromyces marxianus
(Pai hoc Yamaguchi, Nhat Ban).

- Moi truong YPD (yeast extract 0,5%; peptone 0,5%;
D-glucose 2,0%) va moi truong YPD agar (mdi truong
YPD bb sung 1,5 g/l agar) [3].

- Ri duong tir Nha may duong Phung Hiép, Hau Giang

(ham luong dudng tong 43-47%, d6 Brix trong khoang
74-79° va pH 4,6-4,7).
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Abstract:

Molasses is one of the common raw materials for the
industry of bioethanol production. The application
of thermotolerant yeasts to produce ethanol from
molasses is a quite potential step, promissing to bring
many benefits to the ethanol industry, particularly
in a country with a tropical climate as Vietnam.
The objectives of this study were to select a number
of potential thermotolerant yeasts for ethanol
fermentation, and to study favorable conditions for
ethanol production from molasses at high temperature.
At 37°C, six strains of yeasts (Y8, Y80, Y81, YVN7,
YVNS, and YVN12) were selected as the most ethanol
producing strains with the ethanol contents ranging
from 5.54 to 6.40% (v/v). The yeast strains of Y8, Y80,
Y81, and YVNS8 were characterized as Saccharomyces
cerevisiae. YVN'T was Candida glabrata, and YVN12
was Torulaspora globosa. The S. cerevisiae Y81 was
found giving the highest ethanol produced at 37°C and
40°C with the ethanol concentrations of 6.40% (v/v)
and 3.17% (v/v), respectively. The favorable conditions
for ethanol production at 37°C from molasses of the S.
cerevisiae Y81 were determined as follows: 107 yeast
cells/ml of inoculum level, initial sugar concentration
of 186 g/1, and 6 days of fermentation, which gave the
achieved ethanol concentration of 7.36% (v/v).

Keywords: Ethanol  fermentation,
S. cererevisiae, thermotolerant yeast.
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Phuwong phap nghién ciru

Khao sat khd néing 1én men ciia nam men ¢ 37°C: Tang
sinh khdi ndm men trong méi truong YPD, ciy ching va
U lac & nhiét do phong (28-32°C) trong 24 gi, mat s6 dat
108 té bao/ml. Ri duong dugc khir tring & 115°C, trong 10
phat. Chung 1 ml dich tang sinh (mat s 10 té bao/ml) vao
binh tam giac 250 ml c6 chtra 99 ml ri duong (20°Brix va
pH 4,5), day kin bang waterlock va 1 trong 5 ngay & 37°C.
Xéc dinh pH, Brix, ham lugng dudng va ethanol.

Khdo sdt kha nang lén men ciia ndm men 6 40°C: Céc
ching nAm men duoc tuyén chon tir thir nghiém kha ning
lén men ¢ 37°C dugc st dung trong thu nghi€ém nay &
40°C v6i 3 lan lap lai.

Pinh danh ndm men chiu nhiét dwoc tuyén chon: Cac
ching ndm men tuyén chon dugc tang sinh, trich DNA va
khuéch dai trinh ty viing D1/D2 trén 26S rDNA véi cip moi
NL-1 (5’-GCATATCAATAAGCGGAGGAAAAG-3’) va
NL-4 (5-GGTCCGTGTTTCAAGACGG-3’) [4] bang
phan tmg PCR. San pham PCR duoc giai trinh tu bang h¢
thong ABI PRISM 3100 (Applied Biosystems, California,
USA). Dya trén trinh ty 26S rDNA dé phan tich va so
sanh voi trinh ty cic chung nAm men trén ngan hang di
liéu NCBI. Xay dung cay pha hé dya trén trinh ty doan
gene 26S rDNA theo phuong phap neigbor-joining trong
chuong trinh MEGA 6 véi chi sé bootstrap 1.000 1an 1ap
lai [5].

Khao sdt diéu kién lén men tir ri deong ciia ndm men
tuyén chon: Chung nAm men c6 kha nang 1én men manh
nhit tir cac thi nghiém trén duoc tuyén chon sir dung
trong thir nghi€ém nay. Thi nghiém dugc thyc hién véi 100
ml dich ri dudong & 37°C v6i 3 nhén t6: Nong do gidng
(105, 10° va 107 té bao/ml), ham lugng dudng (20, 25
va 30°Brix, twrong dwong véi ndng do duong lan luot 1a
146,87 g/1, 185,80 g/l va 206,51 g/l) va thoi gian 1én men
(5, 6 va 7 ngay) [6]. Phan tich cac chi tiéu nhu & cac thi
nghiém trude. Cac diéu kién thich hop tiép tuc duoc thir
nghiém & quy mo6 1 I ri duong.

Phan tich va xit Iy két qua: Gia tri pH dugc xac dinh
b::ing pH Kké (Sartorius, PB-20, Dtrc), d Brix dugc xac
dinh béng khiic xa ké (Hand Refractometer, FG103/113,
Euromex, Ha Lan), ham lugng duong dugc xac dinh bé'lng
phuong phap DNS [7], ham luong ethanol dugc xac dinh
bang phuong phap chung cit [8]. Hiéu suat 1én men (%) la
ty 18 phan trim ctia lugng ethanol thyc té thu dugc so véi
lugng ethanol 1y thuyét tir tong lugng duong da duge sir
dung. Két qua duoc xtr Iy bang phadn mém Microsoft Excel
2010 (Microsoft Corporation, USA). Sé liéu thong ké st



dung chuong trinh Statgraphics Centurion XV (Statpoint
Technologies, Inc., USA).

Ket qua
Kha nang lén men cia nam men chiu nhiét ¢ 37°C

Két qua & bang 1 cho thdy, sau khi 1én men, dich 1én
men c6 d6 pH tir4,31-4,47, 36 Brix tur 12,97-18,17°, lugng
duodng st dung tir 92,23-168,91 g, ham lugng ethanol tr
1,36-6,40% (v/v), higu suit 1én men tir 22,99-59,00%.
Trong do, chung Y81 1én men tao ethanol cao nhét (6,40%
v/v) va hiéu suit 1én men dat 59,0%. Ham lugng ethanol
tur cac chung Y81, YVNI12, Y80, Y8, YVN7, YVNS dat
5,54-6,40% (v/v) va hiéu suit 1én men dat 50,81-59,00%,
khac biét khong ¥ nghia vé& mat thong ké nhung khac biét
¢ y nghia so véi két qua tir cac ching con lai v6i do tin
cay 95%.

Bang 1. Do con, pH, do Brix, hiéu suit sau lén men co
chat ri dudng 6 37°C.

Chiing pH sau Brix sau Puong Ham lugng Hiéu suéit 1én
nim men 1én men 1én men sirdung (g) ethanol (% v/v) men (%)
Y8 4,321 13,80° 167,36* 5,93 54,65
Y29 4,43hi 17,00% 1l 8= 2,05¢ 28,24¢
Y31 4,410 16,87¢ 109,22¢¢ 3,31¢ 46,78
Y32 4,47¢ 17,27¢f 106,12¢% 1,95¢% 28,35¢
Y33 4,47 117,357 107,06 2,22¢ 31,76¢
Y34 4,47 17,574 111,29« 1,66% 23,01¢
Y35 4,441k 17,334t 109,48 2,14¢ 31,48¢
Y37 4,451k 17,77¢% 118,80¢ 1,944 25,05¢
Y38 4,441k 17,1385 114,40 DI 26,97¢
Y39 4,47 17,004 112,76 2,194 30,79¢
Y42 4,34 17,93 1327 1,68% 23,16¢
Y47 4,42¢hi 17,80%" 92,40° 1,70% 28,28¢
Y53 4,441k 17,80%" 110,86 1,62% 23,19¢
Y54 4,441k 17,374t 105,25 1,984 29,07¢
Y80 4,31° 13,73 165,29* 5,98 55,83®
Y81 4,32 12,97 167,36 6,40° 59,00°
Y88 4,46 17,70¢fh 102,41% 2,12¢ 32,09¢
Y104 4,430 17,600t 102,84¢% 1,850 27,58¢
YVN3 4,350 17,90%" 92,23¢ 1,36 22,99¢
YVN7 4,384t 113,555 168,23* 5,54° 50,81
YVN8 4,39¢t 13,00* 168,91% 5,80 52,95
YVNI2 4,407 13,37 165,46 6,10 56,93¢
YVN30 4,333 18,17" 116,12% 7 22,99¢
K. marxianus 4,36% 15,33¢ 140,19° BN 41,49¢

1Gi4 tri trung binh cla 3 1an I3p lai; trong cling mot cot cac
chti s6 ma giong nhau thi khac biét khong co y nghia théng
ké voi do tin cay 95%.

Kha nang lén men cia nam men chiu nhiét ¢ 40°C

Két qua sau 1én men & 40°C cua 6 chung tuyén chon la:
pH 4,29-4,42, 36 Brix 14,80-18,53°, lugng duong st dung
26,22-88,67 g, ham luong ethanol 1,23-3,96% (v/v), hiéu
suét 1én men 54,48-69,08% (bang 2). Trong d6, ba chung
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Y81, YVN7 va YVNI12 c6 ham lugng ethanol dat tir 3,17-
3,74% (v/v), khéc biét khong y nghia ¢ do tin cay 95% véi
K. marxianus (3,96% (v/v)), nhung khac biét c6 y nghia so
v6i cac chung con lai.

Bang 2. D9 con, hiéu suat, pH, do Brix va hi¢u suat sau
Ién men co chat ri dudng 6 40°C.

('Ihﬁng pH sau Brix sau  Puong sir Ham lugng Hiéu suét
nam men 1én men 1én men dung (g) ethanol (%v/v) 1én men (%)

Y8 4,40 18,53¢ 26,22¢ 1,23¢ 54,48¢
Y380 4,40 17,53¢% 52,194 1,51¢ 56,52
Y81 4,42¢ 16,67 71,25¢ 317 68,53
YVN7 4410 15,53® 83,59 3,74 69,06
YVN8 4,29° 15,93% 74,18 2,77° 57,55%
YVNI12 4,39° 15,53 79,181 3,30 64,08
K. marxianus 4,320 14,80° 88,67* 3,96* 69,08*

'Gia tri trung binh cla 3 lan ldp lai; trong cung mot cot
cac chi s6 ma giong nhau thi khac biét khong c6 y nghia
thong ke va6i do tin cay 95%.

Ham luong ethanol khi 1én men ¢ 37 va 40°C duogc
tong hop va so sanh ¢ hinh 1. Ching Y81 cho ham lugng
ethanol khéc biét khong ¥ nghia so véi cac ching tuyén
chon khi 1én men & 40°C (chung YVN7, YVNI2 va K.
marxianus), tuy nhién ham luong ethanol va hiéu suat 1én
men dat dugc cua ching Y81 la cao nhét khi 1én men &
37°C.
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Chiing nim men

Hinh 1. Ham lugng ethanol (v/v) 6 thi nghiém Ién men
37 va 40°C.

Dinh danh cic chiing ndm men di dwoc tuyén chon

Céac chung Y8, Y80, Y81, YVN7, YVNI12 va YVNS
duoge tuyén chon do c6 kha ning 1én men ethanol cao &
37°C duogc giai trinh tr vung D1/D2 trén 26S rDNA véi
cap moi NL-1 va NL-4. Két qua so sanh mirc do tuong
ddng trinh tw DNA trong ngan hang gene trén NCBI cho
théy 4 chung Y8, Y80, Y81 va YVNS thudc S. cerevisiae,
ching YVN7 thuéc Candida glabrata va ching YVN12
thudc Torulaspora globosa véi muc d6 tuong ddng so
sanh BLAST trén co so dir liéu dat 99-100% (bang 3).
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Bang 3. Két qua dinh danh cac chling ndm men chju nhiét
tuyén chon.

Bang 4. Anh hudng ctia nong do dudng, thoi gian Ién men
va mat s6 nam men dén ham lugng ethanol va hiéu suat
l1én men.

Chiing nim men Tén loai Do twong déng (%) Mi sb i
) - . Nghiém Ngay-Brix Brix sau Puong Ham lwong Hiéu suat
Y8 Saccharomyces cerevisiae 100 KR063021.1 T Matsé giéng  Ién men sitdung ()  ethanol (% v/v) (%)
Y80 Saccharomyces cerevisiae 100 KR063021.1
1 5-20-10° 17,0 85,66 2,041 52,85"
Y81 Saccharomyces cerevisiae 100 KR063021.1
YVN7 Candida glabrata 99 KJ624034 2 5-20-10° 143 92,64 4,07" 67,22%
YVNS8 Saccharomyces cerevisiae 99 JF715188.1 3 5-20-107 13,1 124,60 @, 11 7= 76,56bdf
YVNI12 Torulaspora globosa 99 U72166.1 4 5-25-10° 20,0 103,64 4,31k 64,497
5 5-25-10° 18,7 109,47 5,24t 74,1250t
Tl'il’l}'l tu' DNA cac Chfll’lg nam men phél’l l‘ép dlI'QC sur 6 5.25-107 18,0 146,73 6,510 68,4741
dung dé v& cdy phén loai gene 26S rDNA bang chuong . S 249 118,65 3,904 51730
tflnhAME"GA 6 (theoqth(A)ngAso nelghb?r ; joining) voi do ¢ 30100 13 a1 Py —
tin cdy cua nhanh pha hé thong qua chi so bootstrap 1.000 :
9 5-30-107 22,0 114,90 6,000 80,57+
(hinh 2). Cay phan loai duoc xay dung phu hop v6i két qua
10 6-20-10° 155 56,93 3,09' 83,99
dinh danh ctia 6 chiing ndm men chiu nhiét. Bén chung S.
11 6-20-10° 139 106,49 430" 62,398
cerevisiae Y8, Y80, Y81 va YVNS cung loai va c6 chi $6
A A A 5 \ r A A _20-107 bede bedef
bootstrap 1én dén 100%, bon chiing ndy c¢6 mdi quan hé 12 6-20-10 12> 1276 824 7289
gan voi chung 7. globosa YVNI12 hon so véi chung C. & s P e SR 80,67
glabrata YVNT. 14 6-25-10° 18,5 119,94 6,80 87,43
15 6-25-107 16,7 131,85 7,140 90,58
Saccharomyces cerevisiae Y8 16 6-30-10° 23,6 80,22 433% 83,17
100 | Saccharomyces cerevisiae Y80 . e e
Saccharomyces cerevisiae Y81 17 6-30-10 224 114,64 5,95bcete 79,96
Saccharomyces cerevisiae YVN8 18 6-30-107 21,4 138,71 6’36hcde 70’79dcfg
Torulaspora globosa YVN12
Candida YVN7 19 7-20-10° 16,3 101,45 3,10' 46,44
—— 20 7-20-10° 14,1 101,32 4,818hik 72,89l
< A A . . A P 2] _2 »I 7 1 2 114 2cdef h 4bcdef
Hinh 2. Cay phan loai di truyén clia 6 chiing nAm men 2010 > 20 e o
tuyé”’n chon. 2 7-25-105 20,0 97,05 4,54i% 72,324l
A yen 7a , . . n 23 7-25-10° 184 109,34 5,600t 79,03bcce
Diéu kién Ién men thich hop ciia nam men chiu nhiét
24 7-25-107 17,7 131,98 6,37 74 47cdcte
Keét qua khao sat cac diéu kién thich hgp cho qua trinh 25 7-30-10° 240 97.05 4,720k 74,8050
1én men ethanol tir ri duong (bang 4) cho thay nghiém 26 7-30-10° 24 107,40 6,300 90,42¢
thic 14 (6 ngay - 25°Brix - 10° t€ bao/ml), nghiém thirc 27 7-30-107 21,9 137,93 6,90% 77,13

15 (6 ngay - 25°Brix - 107 té bao/ml) va nghiém thirc 27
(7 ngay - 30°Brix - 107 té bao/ml) 1én men tao ethanol cao
nhat, 1an luot 13 6,80%, 7,14% va 6,90% (v/v).

Cac nghiém thuc 9, 10, 13, 14, 15, 16, 17, 23 va 26
déu c6 hiéu suat 1én men kha cao (79,03-90,58%), khac
biét khong y nghia vé mat thong ké. Trong d6 & nghiém
thirc 14 va 15 1an lugt 1a 87,43% va 90,58%, khac biét ¢6
y nghia voi d6 tin cdy 95% so voi cac nghiém thirc con lai
(tror nghiém thie 9, 10, 13, 16, 17, 23 va 26). Nghiém thtic
14 va 15 ciing cho két qua ham luong ethanol cao nhat, 1an
luot 1a 6,80% (v/v) va 7,14% (v/v). Cac nghiém thuc 1, 10
va 19 c6 ham lugng ethanol kha thap, 1an luot 1a 2,94%,
3,09% va 3,10% (v/v), khac biét c6 y nghia thong ké vai
d6 tin cay 95% so véi cac nghiém thirc con lai.
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Két qua phan tich hdi quy bang phan mém thong ké
Statgraphics centurion XV (d9 tin cay 95%) xac dinh duoc
céc diéu kién thich hop theo phuong trinh nhu sau:

N6ng dd ethanol = -66,176 + 2,41094*Duong
+ 7,94083*Mat SO + 7,18361*Ngay -
0,0302444*Duong*Duong -  0,162667*Duong*Mat
so - 0,0853333*Duong*Ngay - 0,186944*Mat so*Mat
so - 0,552708*Mat so*Ngay - 0,371944*Ngay*Ngay +
0,019375*Ngay*Mat so*Duong.

Biéu d6 mat dap Gmg va biéu dd dudng muc thé hién sy
tuong quan giita nong do dudng va thoi gian 1én men duoc
thé hién ¢ hinh 3 va hinh 4. Két qua diéu kién 1én men
ethanol tir ri dudng cia chung S. cerevisiae Y81 dugc xac
dinh tir phuong trinh hoi quy 1a 26,21°Brix, mét s6 giéng
chung 107 t& bao/ml va 6 ngay 1én men.
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Nédng do ethanol (%v/v)

Duong (Brix)
Hinh 3. Biéu do mat dap dng tuong quan gitla nong do
dudng va thoi gian 1én men.
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Hinh 4. Biéu do dudng mic sy tuong quan giiia nong do
dudng va thoi gian 1én men.

Két qua 1én men 1 1 dich ri duong véi cac diéu kién
thich hop dugc xac dinh la: Dich sau 1én men c6 pH 4,43,
18,0°Brix, luong duong str dung 142,98 g/l, ham lugng
ethanol 7,36% (v/v) va hi¢u suét 1én men dat 92,38%.

Théao luan

Sau qua trinh 1én men, pH c6 su bién dong khong dang
ké nhung d6 Brix & tit ca cac chung nAm men déu giam so
v6i ban dau (bang 1). Trong qua trinh 1én men, dudng va
cac chit dinh dudng s& dugc hap thu vao té bao ndm men,
& d6 cac enzyme sé tac dung qua nhiéu trung gian roi cudi
cung tao thanh §én pham chinh 14 ruou va khi CO, [8];
Su chénh l&ch vé d¢ Brix trudc va sau 1én men cling thé
hién kha nang hoat dong cua ndm men. Brix chénh 1éch
cang cao, lugng CO, va qén tao ra céng nhiéu, nAm men
hoat dong cang manh. Két qua cho thay cac chung Y81,
YVNI12,Y80, YVN7, YVNS8 va K. marxianus 1én men tao
ethanol (lan luot 1a 6,40; 6,10; 5,98; 5,40; 5,80; 3,77%
v/v) va dat hiéu suat (59%, 56,93%, 55,83%, 50,81%,
52,95%, 41,49%), cao hon va c6 sy khac biét ¥ nghia vé
mit thong ké so véi cac ching con lai.

Két qua & bang 2 va hinh 1 cho thiy, trong méi truong
co chat ri duong & nhiét d6 40°C cac chung ndm men hoat
dong yéu di, 1én men tao cdn thép so v6i 6 37°C, trir chung
K. marxianus. Nhiét do la yéu td anh hudng 16n dén su
tao ethanol cia ndm men. Khi nhiét do tang cao thi lugng
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ethanol tich liiy ndi bao trong nim men ting cao, lam
ngung tré sy phat trién ciia nAm men nén lugng con tao ra
s& thp. Theo Edgardoa, et al. (2008) [9], ching nAm men
Kluyveromyces c¢6 kha nang chiu nhiét cao hon cac ching
nam men khéc nhu Saccharomyces hay Candida, nhung
lai kém hon trong kha nang 1én men sinh ethanol.

Két qua thong ké cho thdy cac chung ndim men K.
marxianus, YVN7, YVN12 va Y81 van c6 kha nang sinh
truong va tao ethanol & 40°C, ham lugng ethanol cao
hon va khac biét co ¥ nghia vé mit thdng ké so véi cac
ching con lai ¢ d6 tin cay 95% (bang 3). Trong do, hi¢u
suit 1én men & 40°C cua chung Y81 1a 68,53%, khac biét
khong cé y nghia so véi ching YVN7 (69,06%) va chung
K. marxianus (69,08%), nhung lai st dung lugng duong
it hon, chi 71,25 g so véi ching YVN7 (83,59 g) va K.
marxianus (88,67 g), vi thé kha niang chuyén hoa cua
chung Y81 1a tbt hon.

Sau chung ndm men chiu nhiét tuyén chon dugc dinh
danh 1a S. cerevisiae, T. globosa va C. glarata, day la cac
chung nim men c6 kha niang chju nhiét va 1én men kha t6t
trong cic nghién ctru vé nAm men chiu nhiét va 1én men
ethanol. 7. globosa co thé phat trién va 1én men & nhiét do
tir 30-40°C. T. globosa BM3 c6 kha ning chiu ethanol dén
15% (v/v) va phat trién & 40°C [10]. Sree, et al. (2000)
[11] da phén lap 4 ching nAm men S. cerevisiae tir dét
& An D6 ¢ kha nang sinh truong ¢ nhiét do dén 44°C.
Chung S. cerevisiae M30 c6 kha nang 1én men trong moi
truong ri duong va dich ép nudc mia trong khoang nhiét
do 33-45°C [12].

Két qua thir nghiém didu kién thich hop cho thay
nghiém thirc 25°Brix sau 1én men tao ra ham lugng ethanol
tuong ddi cao hon so véi hai nghiém thic con lai trong 5
va 6 ngay (bang 4). O ngay 1én men thir 7, cac nghiém
thirc 30°Brix c¢6 phan cao hon. Theo [8], ¢ d6 Brix qua
thip gy anh huong dén kha ning 1én men ctia ndm men,
giam nang sudt cta thiét bi. Nhung néu Brix qua cao thi s&
lam ting &p suat thim thau gdy anh hudng dén kha ning
hép thu, chuyén hoa va thay d6i can bang sinh Iy ciia ndm
men. Vé mit s6 gidng ching, c6 sy khac biét kha rd rang
vé dd cdn tao ra gilra cac mat $6. Trong do, mat 6 107 té
bao/ml tao ra con cao hon han so v&i mat s6 10° va 10°
té bao/ml. Két qua tir phuong trinh hdi quy cho thay diéu
kién thich hgp trong 1én men ethanol trén co chat ri duong
cua chung S. cerevisiae Y81 voi ham lugng duong 186 g/l,
mat sé gidng men chung 107 té bao/ml va 1én men trong 6
ngdy, ham lugng ethanol theo 1y thuyét dat 7,25% (v/v).

Két qua thir nghiém véi 1 1 dich ri duong cho thay,
ham luong ethanol dat cao hon so véi do con 1y thuyét cia
phuong trinh toi wu (7,25% v/v) cling nhu tir thuc nghiém
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(7,14%, nghiém thtc 15, bang 4) va hiéu suat 1én men
dat 92,38%. Ham lugng ethanol thu dugc véi ham luong
ethanol tir phwong trinh 1y thuyét khéng co su chénh
léch dang ké (7,36% so véi 1y thuyét 1a 7,25% v/v). S.
cerevisiae c6 kha nang 1&én men dat 7,4-7,7% (v/v) khi lén
men ri dudng trong didu kién nhiét d6 moi truong khoang
30-32°C va c6 kha nang phat trién dén 40-44°C [13, 14].

£ ~
Ket luan

Sau ching nim men chiu nhiét dugc tuyén chon do
1én men tdt & 37°C v6i ham lugng ethanol dat dugc 5,54-
6,40% (v/v), trong d6 chung Y81 c6 ham lugng ethanol
cao nhit ¢ 37°C va 40°C lan luot dat 6,40% va 3,17%
(v/v). Sdu chung nam men dugc xac dinh thudc cac loai
S. serevisiae, C. glabrata va T. globosa. Diéu kién 1én
men ethanol tr ri dudng cua chung S. serevisiae Y81 &
37°C duoc xac dinh la: Ham lugng duong ban dau 186 g/l
(26,21°Brix), mat sb giéng chung 107 t& bao/ml, 1én men
6 ngay, ham luong ethanol dat 7,36% (v/v). Thir nghiém
1én men véi 1 1dich ri dudng trong cac diéu kién thich hop
cho thdy tiém ning tmg dung ching ndm men chiu nhiét
trong 1én men ethanol & nhiét do cao tir nguon nguyén liéu
phu pham nhu ri duong.

Nhom tac gia xin cam on sy hd trg kinh phi tir dé tai
Nghi dinh thu cua Bo Khoa hoc va Cong nghé (09/2014/
HD-NDT) va mét phan hd tro tir dé tai nghién ctru trong
Chuong trinh cong nghé sinh hoc tién tién ctia Trudng
Pai hoc Can Tho va Chwong trinh CCP (Core-to-Core
Program, 2014-2019).

TAI LIEU THAM KHAO

[1] Brooks (2008), “Ethanol production potential of local yeast strains isolated
from ripe banana peels”, African Journal of Biotechnology, 7, pp.3749-3752.

[2] Dung Ngo Thi Phuong, Huynh Xuan Phong, Pornthap Thanonkeo,
Preekamol Klanrit, Toshiharu Yakushi, Kazunobu Matsushita, Mamoru Yamada
(2015), “The diversified collection of thermotolerant microorganisms isolated in
Vietnam for fermentation of ethanol, acetic acid and lactic acid”, International

TAP CHI

HOA HOC

NG NGHE |t Nam 18(7) 7.2017

Symposium on Microbial Research and Biotechnology for Biomass Utilization,
p.27. )R Hakata City, Fukuoka, Japan.

[3] S. Limtong, C. Sringiew, W. Yongmanitchai (2007), “Production of
fuel ethanol at high temperature from sugar cane juice by a newly isolated
kluyveromyces marxianus”, Bioresources Technology, 98, pp.3367-3374.

[4] K. O'Donnell (1993), “Fusarium and its near relatives. In D.R. Reynolds
& J.W. Taylor (Eds.)”, The Fungal Holomorph: Mititic, Meiotic and Pleomorphic
Speciation in Fungal Systematics, pp.225-233.

[5] K. Tamura, G. Stecher, D. Peterson, A. Filipski, S. Kumar (2013),
“MEGA6: Molecular evolutionary genetics analysis version 6.0”, Molecular
Biology and Evolution, 30(12), pp.2725-2729.

(6] Nguyén Hau Tudng, Pham Hong Quang, Ngo Thi Phuong Dung, Huynh
Xuan Phong, Nguyén Minh Dgi (2013), “Thii nghiém Ién men ethanol & nhiét
do cao bing nam men chiu nhiét”, Tap chi Khoa hoc, Trudng Pai hoc Can Tha,
27, tr.17-23.

[7] C. Bennett (1971), “Spectrophotometric acid dichromate method for the
determination of ethyl alcohol”, The American journal of Medical Technology,
37(6), p.217.

(8] Nguyén Binh Thudng, Nguyén Thanh Héng (2005), Cong nghé san xudt
va kiém tra con etylic, Nxb Khoa hoc va Ky thuat, Ha Noi.

[9] A. Edgardoa, P. Carolinaa, R. Manuela, F. Juanitaa, B. Jaimea (2008),
“Selection of thermotolerant yeast strains Saccharomyces cerevisiae for
bioethanol production”, Enzyme and Microbial Technology, 43, pp.120-123.

[10] N.T.P. Dung, P. Thanonkeo, H.X. Phong (2012), “Screening useful
isolated yeasts for ethanol fermentation at high temperature”, International
Journal of Applied Science and Technology, 2(4), pp.65-71.

[11] N.K. Sree, M. Sridhar, K. Suresh, .M. Banat, L. Venkateswar Rao
(2000), “Isolation of thermotolerant, osmotolerant, flocculating Saccharomyces
cerevisiae for ethanol production”, Bioresource Technology, 72(1), pp.43-46.

[12] A. Eiadpum, S. Limtong, M. Phisalaphong (2012), “High-temperature
ethanol fermentation by immobilized coculture of Kluyveromyces marxianus and
Saccharomyces cerevisiae”, Journal of Bioscience and Bioengineering, 114(3),
Pp.325-329.

[13] N.K. Sree, M. Sridhar, L.V. Rao, A. Pandey (1999), “Ethanol production
in solid substrate fermentation using thermotolerant yeast”, Process Biochemistry,
34, pp.115-119.

[14] W.R. Addel-Fattah, M. Fadil, P. Nigam, .M. Banat (2000), “Isolation of
thermotolerant ethanologenic yeast and use of selected strains in industrial scale
fermentation in an Egyptian distillery”, Biotechnology Bioengineering, 68(7),
pp.531-535.

64



