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ABSTRACT

The application of thermotolerant yeasts in the ethanol production is an
interested topic, because the yeasts are able to grow and ferment under high
temperature. In addition, the yeasts adapt in the tropical climate, for example
Vietnham’s climate. In this research, 37 yeast strains from the previous researches
were tested the thermotolerant ability by incubating for two days in different
temperatures (including 30, 35, 40, 43, 45 and 47°C). Thermotolerant yeasts were
tested ethanol tolerant ability in 20° Brix sucrose medium with 0, 3, 6, 9 and 12%
(w/v) ethanol level. The yeast strain with high capacity of thermotolerance and
ethanol tolerance was screened for ethanol production in different conditions
consisting of cell density (104, 105, 106, and 107 cells/mL), initial sugar
concentration (10, 15, 20, 25 and 30° Brix) and pH of medium (4.0, 4.5, 5.0, 5.5
and 6.0). There were 18 yeast strains that could withstand relative high
temperature at 43°C and 4 strains could grow at 45°C (HX1, N1, MO, and T),
among them, HXI1 had higher capacity of ethanol tolerance than others at 9%
ethanol level. The HX1 yeast strain grew and fermented well with conditions 105
cells/mL of initial cell density, 20 degree of initial Brix and pH 4.5. Comparing
the nucleotide sequences of ITS1, ITS2 and 5.8S rDNA with the gene bank
database, the HXI strain which was determined was Candidatropicalis with
100% homogeneous level.

TOM TAT

Swr dung ném men chiu nhiét vio viéc san xudt ethanol la van dé dang dvwoc quan
tam va chit y vi ching cé khd ndng tang truéng va lén men ¢ diéu kién nhiét do
cao, phu hop voi diéu kién khi hdu cdc nwée nhiét déi, trong do co Viét Nam.
Trong nghién ciu ndy, 37 dong ndm men tir cdc dé tai nghién ciu trude diege
thir kha nang chiu nhiét ¢ cac mirc nhiét do khac nhau (30, 35, 40, 43, 45 va
47°C) trong hai ngay. Cdc dong ndm men chiu nhiét dwoc khdo sat kha ning
chiu ethanol trong mai truong sucrose 20°Brix o cac muc do ethanol lan lwot la
0, 3, 6, 9 va 12% (w/v). Dong niam men c6 kha ndng chiu nhiét va chiu ethanol
16t tié’p tuc duoc khao sat kha nang lén men o nhitng diéu kién khdc nhau: mat sé
giong chung (10°, 10°, 10° va 107 té bao/mL), nong dé dwong ban dau (10, 15,
20, 25 va 30°Brix) va pH ciia méi truong (4,0; 4,5; 5,0; 5,5 va 6,0). Két qua cho
thdy c6 18 dong nam men chiu dwoc nhiét twong doi cao & 43°C va 4 dong phat
trién dwogc & nhiét dé 45°C (HX1, N1, MO va T), trong do HXI c6 kha nang chiu
duoc ethanol ¢ no”‘ng dé 9% tot hon so véi ba dong con lgi. Diéu kién thich hop
cho dong nam men HXI phat trién va lén men ethanol la mdt sé giong chiing ban
dau 10° té bao/mL, nong d¢ dwong ban dau 20°Brix va pH méi truong 4,5. So
sanh mirc dp twong dong chudi nucleotide giita ving ITS1, ITS2 va 5.8S rDNA
voi co so di lidu cua ngdn hang gene, dong HX1 dwoc xdc dinh la loai Candida
tropicalis v6i dg twong dong 100%.
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1 GIOI THIEU

Ethanol dong vai tro quan trong trong doi song
con ngudi. Hién nay, nhu cdu san xuat ethanol
cong nghiép véi do tinh sach cao ngay cang cép
thiét boi ethanol da duoc chimg minh 1a mot loai
nhién liéu sinh hoc ¢6 tiém ning thay thé nhimng
nguén nhién li¢u hoa thach dang dan can kiét
(Alfenore et al., 2002).

Nam men c6 tiém ning rat 16n trong viéc 1én
men chuyén hoa dudng thanh ethanol. Tuy nhién,
¢6 nhiéu yéu t6 anh huong dén hoat tinh ciia nim
men nhu ngudn carbon, ngudn nito, pH, dic biét
1a nhiét 6 va ndng do ethanol. Do d¢, dac tinh
chiu nhiét va chiu ethanol cia nAm men rat quan
trong trong viéc tong hop ethanol thong qua qua
trinh 1én men duoc thuc hién boi nAm men.

Nhiét do 1a yéu td anh hudng rat 16n dén su 1én
men tao ethanol ciia ndm men. Vao mua hé, nhiét
dd & mién Nam nudc ta tang rat cao, tham chi
trong tuong lai nhiét d6 con co thé ting cao hon
nita do hién tugng nong 1én toan cau. Do do, viéc
san xuét ethanol sinh hoc bing nim men gip
nhiéu kho khin va thach thie. Chi phi dung cho
viée 1am lanh rat ton kém, nén viéc chon loc céac
dong ndm men chiu nhiét c6 thé gitp giam thiéu
chi phi, tdn dung dugc mot ) thuan loi khi thuc
hién 1én men ¢ nhi¢t do cao nhu: dJ tan cua oxy
va cac chét khi khac giam tao didu kién ky khi rat
tdt, co hdi bi nhiém duoc giam thiéu (Roehr,
2001).

Nong do ethanol trong moéi truong cing tac
dong dang ké dén nang sudt lén ‘men cua nam
men, nam men khong chiu dugc nong d0 ethanol
cao s& dé bi wc ché trong qué trinh 1én men dan
dén hiéu qua 1én men khong cao. Nhitng dong
ndm men c6 kha ning phat trién va 1én men
ethanol & nhiét do cao, d@)ng thoi két hop duoc
dac tinh chiu duogc néng dd ethanol cao rat co
trién vong cho viéc san xuét ethanol.

Thanh phan dinh dudng ciia moi truong clng
nhu pH ciing anh hudong nhat dinh dén sy sinh
truong va phat trién cia nim men. Cac chét bd
sung vao moi truong sinh trudng c6 chira maltose
hodc glucose cung v&i ngudn nito nhu peptone s&
lam tang sinh khéi va sy san sinh ethanol (Helena
da Cruz et al., 2003). Gia tri pH khong thich hop
s& han ché kha ning tao ethanol ctia nAm men. Do
do, viéc nghién ctru anh hudng cua dinh dudng va
pH 1én kha ning 1én men cia nAm men 1a rat quan
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trong nham tim ra di€u kién toi uu cho qua trinh
1én men.

Muc tiéu cta dé tai 1a chon loc dong ném men
c6 kha nang chiu dugc nhiét do va nong do
ethanol cao dong thoi c6 kha nang 1én men manh;
khao sat di€u kién Ién men thich hop cho dong
nam men nay.

2 PHUONG PHAP NGHIEN CUU
2.1 Phuong tién

Nguyén vt liéu:

— Nudc mia dugce thu mua tir can-tin ky tac
xa Truong Pai hoc Can Tho.

— 37 dong ndm men d3 dugc phan lap tir dé
tai cia Nguyen Van Anh et al. (2011) (31 dong),
Nguyén Thi Pha Ly (3 dong) va Vién NC&PT
Cong ngh¢ Sinh hoc (3 dong).

— Moi truong: Moi truong YM agar (yeast
extract 0,3%, malt extract 0,3%, D-glucose 1%,
peptone  0,5%, agar 1,5%), méi trudng
Sabouraund (glucose 4%, peptone 2%, agar
1,5%), moi truong PGY (khoai tay 20%,
D-glucose 2%, yeast extract 0,2%)

Hoa chit: C;HsOH (Viét Nam), NaCl
(Trung Qudc), NaHSOs (Trung Quoc), NaOH
(Viét Nam), HCI (Trung Quoc),...

2.2 Phwong phap thi nghiém

2.2.1 Khdo sat kha nang sinh truong ¢ nhiét do
cao cua cac dong nam men

Céy 37 dong ndm men dugc tuyén chon 1én dia
petri ¢6 chira méi trudong YM agar, mdi dong
thanh 1 duong. U cac dia petri & cac nhiét do khac
nhau: 30, 35, 40, 43, 45 va 47°C trong 48 glor
Quan sét sy tao thanh khuén lac cua cac dong nim
men trén moi truong thach. Tuyén chon nhing
dong ndm men c6 kha ning phat trién manh &
nhiét d6 cao.

2.2.2 Khdo sat kha nang chiu ethanol cua cdac
dong nam men

Nubi cdy cac dong nim men tuyén chon tir thi
nghiém 2.2.1 trong mdi truong PGY dén khi mat
s6 ndm men dat 10® t& bao/mL. Chung ndm men
d3 nudi cdy vao cac binh tam giac chira 100 mL
dung dich dudng sucrose (20°Brix) c6 bd sung
ethanol tinh khiét v6i cac ndng d6 khac nhau: 0%,
3%, 6%, 9% va 12% (w/v) dé khao sat néng do
ma t& bao nidm men bi Gc ché. U 3 ngay trong
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didu kién ky khi & nhiét d¢ thich hop chon tu
thi nghiém 2.2.1. Liy méu thyc hién phuong
phdp dém song trén dia moi truong Sabouraud
cb bd sung oxytetracyline va tinh ra don vi log
CFU/mL. Tuyén chon cic dong nim men c6 mat
s cao.

2.2.3 Khao sat kha nang sinh ethanol ¢ nhiét do
cao cua cdc dong nam men da dwoc tuyén
chon

Nuéi cdy nim men trong méi truong PGY dén
khi mat s6 t& bao nim men dat 10® t& bao/mL.
Chung 1 mL ndm men dd nudi cdy vao cac binh
tam giac chtta 99 mL dung dich nuéc mia
(20°Brix). U 5 ngay trong diéu kién ky khi & cac
nhiét dd khac nhau: 30, 35, 40, 45°C. Dém bot khi
sinh ra trong 2 phut sau mdi 24 gid. Chung cit dé
thu ethanol va do n@)ng do ethanol thu dugc, qui
vé ndng do ethanol ¢ 20°C. Tuyén chon cac dong
nam men cho néng d0 ethanol cao & nhiét d6 cao.

2.2.4 Khao sat diéu kién 1én men ethanol & nhiét
do cao

2.2.4.1 Khao sat anh hiwéng ciia mét s6 giong ching

Nuéi cdy nim men trong méi truong PGY dén
khi mat s6 t€ bao ném men dat 10°, 107, 10° va 10°
té bao/mL. Ching 1 mL ndm men dd nudi cdy vao
cac binh tam giac chita 99 mL dung dich nuéc
mia (20°Brix). U 5 ngay trong diéu kién ky khi ¢
nhi¢t do thich hgp (chon tu thi nghiém 2.2.3).
Pém bot khi sinh ra trong 2 phiit sau mdi 24 gio.
Chung cat dich 1én men dé thu ethanol va do nong
d6 ethanol thu duoc.

2.2.4.2 Khdo sat anh hwéng ciia nong do dwong

Nuéi cdy nidm men trong méi truong PGY,
diéu chinh cho mat sé té bao nAm men toi gia tri
thich hop (chon tir thi nghiém 2.2.4.1). Chung 1
mL nam men d& nudi cay vao cac binh tam giac
chtta 99 mL dung dich duong mia ¢ 5 d6 Brix
khéc nhau: 10, 15, 20, 25 va 30°Brix. U 5 ngay
trong diéu kién ky khi & nhiét d6 thich hop (chon
& thi nghiém 2.2.3). Bém bot khi sinh ra trong 2
phiit sau mdi 24 gid. Chung cat dich 1én men dé
thu ethanol va do néng d0 ethanol thu duoc.
2.2.4.3 Khao sat anh huong cua pH

Nubi cdy ndm men trong méi truong PGY,
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didu chinh dén mat s t& bao nim men thich
hop (chon tir thi nghiém 2.2.4.1). Ching 1 mL
nam men dé nudi cay vao cac binh tam giac chira
99 mL dung dich nudc mia c¢6 nong d6 dudong ban
dau thich hop (dugc chon tir thi nghiém 2.2.4.2)
va gia tri pH & cac binh khac nhau: 4,0; 4,5; 5,0,
5,5 va 6,0 bang dung dich HCI va NaOH. U 5
ngdy trong diéu kién ky khi & nhiét do thich hop
dd dugc chon & thi nghiém 2.2.3. Pém bot khi
sinh ra trong 2 phut sau mdi 24 gid. Chung cat dé
thu ethanol va do n6ng d0 ethanol thu duoc.

2.2.5 Dinh danh nhitng dong ndam men c6 ddc
tinh tot

Chon loc nhitng dong ndm men mang dic tinh
tt tir cac thi nghiém dé tién hanh khao sat dic
tinh sinh hoc ciia ndm men bang phuong phap
quan sat khuén lac, chup hinh duéi kinh hién vi va
dinh danh bang k¥ thuat sinh hoc phan ti.

Dong ndm men co dic tinh t6t dwoc giri
dén cong ty Microgene dé ly trich DNA va
khuéch dai ving ITSI, ITS2 va 5.8S rDNA
bang ky thuat PCR véi ciap mdi tong 518F
(5’-CCAGCAGCCGCGGTAATACG-3") va 800R
(5-TACCAGGGTATCTAATCC-3’). Dua vao
phan mém BLAST d so sanh mirc d6 tuong dong
véi dir ligu trén ngan hang gene cua NCBI
(National Center for Biotechnology Information)
trén trang web http://www.ncbi.nlm.nih.gov/ va
xac dinh loai cia dong ndm men.

3 KET QUA VA THAO LUAN

3.1 Kha ning sinh truéng & nhiét do cao va kha
nang chiu ethanol ctia 37 dong nam men

Sau 48 gio cdy nAm men trén mdi truong dinh
dudng, tat ca cac dong nim men déu phat trién
trong khoang nhiét do 30 - 40°C. O mirc nhiét do
43°C, chi co 18 dong phat trién. Dén mirc nhiét do
45°C chi con quan sat duoc su phat trién cua 4
dong nidm men HX1, MO, NI va T (Hinh 1).
Khéng c6 dong nim men nao phat trién va tao
khudn lac & 47°C sau 48 gio u (Bang 1). Diéu
nay chung to nhiét 6 1a mot trong nhimg yéu
t6 anh huong 16n dén su phat trién ciia cac dong
nim men.
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[+ SN
Hinh 1: Khuin lac ciia 4 dong nim men HX1, MO, N1 va T & 45°C sau 48 gio i
Bang 1: Khao sat kha néing chiu nhiét ctia 37 dong nim men sau 48 gio
Nhiét do khio sat

W
b
=

Dong nim men

30°C 35°C 40°C 43°C 45°C 47°C

1 Bia + + + - - -
2 BM1 + + + - - -
3 BM2 + + + + - -
4 BM3 + + + - - -
5 BM4 + + + + - -
6 CcC + + + - - -
7 C2 + + + + - -
8 HDD1 + + + - - -
9 HDD2 + + + - - -
10 HM + + + + - -
11 HN1 + + + + - -
12 HN2 + + + - - -
13 HN3 + + + + - -
14 HN4 + + + + - -
15 HT1 + + + - - -
16 HT2 + + + - - -
17 HX1 + + + + + -
18 HX2 + + + + - -
19 HX3 + + + + - -
20 HX4 + + + + - -
21 MCl1 + + + - - -
22 MC2 + + + + - -
23 MO + + + + + -
24 MR1 + + + - - -
25 MR2 + + + - - -
26 N1 + + + + + -
27 N2 + + + - - -
28 N3 + + + + - -
29 RD + + + + - -
30 T + + + + + -
31 Vi + + + - - -
32 V2 + + + - - -
33 V3 + + + + - -
34 X1 + + + - - -
35 2.1 + + + - - -
36 M + + + - - -
37 U + + + - - -
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Két qua da chon d}IQ’c 4 dong (HX1, MO, N1
va T) tu 37 dong ndm men cé kha nang sinh
truéng ¢ nhiét do cao.

Bang 2: Khi ning chiu ethanol ciia 4 dong nim men
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3.2 Khi niing chiu ethanol ciia cac dong nim men

Kha ning chiu ethanol cia 4 dong nim men
duoc thé hién trong Bang 2.

Dong nim men 0% ethanol

3% ethanol

6% ethanol 9% ethanol 12% ethanol

HX1 7,09% 6,97% 6,072 5,66% 0
T 7,21% 6,98* 6,49% 4.41° 0
MO 6,87°¢ 6,56° 5,68° 3,99° 0
N1 7,03% 6,63° 5,78° 4,48° 0
CV (%) 2,18 3,02 6,38 15,36 -

Ghi chii: 86 liéu trong bang la gid tri trung binh cua 3 lan lap. Két qua tinh ra don vi log CFU/mL. Cdc tri trung binh trong
ciing mét ¢t theo sau c6 cdc mau tir giong nhau thé hién s khdc biét khong c6 ¥ nghia théng ké ¢ dé tin cdy 95%

Nhin chung, mat s ndm men s& giam khi ting
néng d6 ethanol. M4t s6 nAm men dat cao nhat &
nghiém thtc d6i chimg (0% ethanol). Diéu nay
chung to ethanol la mot trong nhimng yéu tb anh
huong 16n dén sy phat trién cua cac dong nam
men. O muc d6 9% ethanol, mat s nAim men cua
dong ndm men HX1 dat gi4 trj 16n nhat (5,66 log
CFU/mL). Lya chon dugc dong nam men HX1 ¢
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Hinh 2: Biéu d6 anh hudng ciia nhiét
do G 1én nong d¢ ethanol sinh ra

Nong dj ethanol (Y%ew/v)
~

Két qua cho thdy hai nghiém thic 30°C va
35°C khong c6 khac biét y nghia & muc d¢ tin cay
95%. Nong do ethanol cao nhit dugc ghi nhan &
30°C (9,81%). O cic nghiém thirc con lai, khi
nhiét d6 ting thi ndng do ethanol sinh ra giam.
Nong do ethanol sinh ra giam manh nhat khi tang
nhiét d6 tir 35°C 1én 40°C. Nhiét do 1a yéu t6 anh
hudng rat 16n dén su 1én men tao ethanol ciia nAm
men. Theo Navarro va Durand (1978) khi nhiét d
tang cao thi luong ethanol tich liy ni bao trong
té bao ndm men ting cao lam ngung tré su phat

kha nang chiu ethanol ¢ 9% khac biét c6 y nghia

s0 v6i 3 dong nam men con lai ¢ d6 tin cdy 95%.

3.3 Kha néng sinh ethanol & nhiét do cao ciia
dong nam men dugc tuyén chon

~ Kha nang sinh ethanol ¢ nhiét d cao cua dong
nam men HX1 dugc ghi nhén qua Hinh 2.

9.81* 9,38*
2.79°
—
30 35 40 45
Nhiét 3§ (°C)

20

trién ctia ndm men. Vi vdy lugng ethanol sinh ra
giam khi nhiét d6 mdi truong tang. Vi thi nghiém
duoc tién hanh nham khao sat kha nang 1én men &
nhiét do cao cua ndm men nén nhiét do u cho cac
thi nghiém tiép theo dugc chon 14 35°C.

3.4 Diéu kién 1én men ethanol ¢ nhiét dd cao
3.4.1 Anh huéng ciia mdt sé giong ching

Kha ndng sinh ethanol cua dong ndm men
HXT1 v6i mat s6 giong chung khac nhau dugc ghi
nhén qua Hinh 3.
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Hinh 3: Biéu d6 anh hwong cia mat = 4 -

s0 giong chiing 1én nong d ethanol (g, 3

sinh ra ©
=02 -

5
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Két qua cho thidy & ba nghiém thirc mat sb
gidng ching 10°, 10° va 107 t& bao/mL khéng cb
khac biét ¥ nghia. O nghiém thirc 10° t& bao/mL,
néng d6 ethanol thu dugc dat 8,40% va khac biét
khong co ¥ nghia thong ké ¢ do tin cdy 95% so
v6i nghiém thirc 10° va 107 té bao/mL (Ian luot 1a
8,18% va 7,32%). Ngoai ra, theo Luong Dirc
Pham (2006) khi ty 1¢ nAm men bd sung cang cao
thi tdc do 1én men & thoi gian dau cang nhanh va

12 +
>
z10
S
—~ 8
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2 A Z 6
Hinh 4: Biéu do 4nh huéng cia nong %
d¢ dwong lén nong dd ethanol sinhra < 4
oL
S 2
z
0

Nghiém thtc 10°Brix cho két qua ndng do
ethanol thap nhat (5,89%) co6 thé do dich 1én men
khong du lugng dudong cho nidm men ting sinh
khdi va chuyén hoa duong thanh ethanol. Nghi¢m
thirc 25°Brix cho két qua nong do ethanol 10,38%
va khac biét khong co ¥ nghia thong ké & do tin
cay 95% so voi nghiém thuc 20°Brix (9,92%) va
30°Brix (10,35%). Vi vy, ndng do dudong ban
dau 20°Brix dugc chon cho cac thi nghiém tiép
theo. Nong d6 duong ban dau thip s& lam giam

10*
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8.40* 818

7.32%

10% 108 107

Mit s6 giong ching (té bao/ml)

c6 thé can tré qua trinh 1én men tiép theo (Nguyén
Minh Thuy ef al., 2011). Nhu vy, mat s6 giong
chung 10° té bao/mL duoc chon cho cac thi
nghiém tiép theo.

3.4.2 Anh hwéng ciia nong dg dwong

Kha niang sinh ethanol cia dong nim men
HX1 véi ndng d¢ dudong khac nhau duoc ghi nhan
qua Hinh 4.

9,922 10,38* 10,35%

8.85°

.\ong ao du'o'ng (°Brix)

ning sudt 1én men trong khi ndng d¢ dich dudng
quéa cao s€ lam thay d6i ap suat tham thau gay
nguy hi€ém doi voi t€ bao nam men (Pereira et al.,
2010).

3.4.3 Anh hwéng cia pH

Kha ning sinh ethanol cua dong ndm men
HX1 trong cac moi truong cd gid tri pH khac
nhau dugc ghi nhan qua Hinh 5.
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Hinh 5: Biéu dd anh hwéng cia pH
1én nong do ethanol sinh ra

Nong dj ethanol (Yow/v)

Két qua cho thiy cac nghiém thirc pH 4,0, pH
4,5, pH 5,0 va pH 5,5 khong khac biét c6 y nghia,
nghiém thirc pH 4,5 cho két qua ndng d6 ethanol
thu dugc cao hon cac nghiém thic con lai
(9,88%). Theo nghién ctru ciia Wang et al. (2001),
néu pH cao thi s& c6 nhiéu glycerol va acid hitu
co tao thanh 1am han ché ethanol, vi vay ham
luong ethanol sinh ra giam dan khi ting gia tri
pH. Diéu nay ching t6 pH cua mdi truong 1a mot
trong nhing yéu t6 anh huong 16n dén su phat
trién cta cac dong ndm men. Gia tri pH 4,5 duge
chon 1a gia tri thich hop nhét cho dong nim men
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9.88*
——— .b
— 8,57%®
I Iﬂ‘p
45 5,0 55 6,0
pH

HX1 1én men trong mdi trudng nudc mia ¢ 35°C.
3.5 Dinh danh nhirng dong nim men cé dic
tinh tot
3.5.1 Dac diém khudn lac va té bao ciia dong
nam men HXI1 (Hinh 6)

bac diém khudn lac: Puong kinh khoang 2
mm; bé déy‘ khoang 0,1 mm; khuan lac ndi; mau
trang duc; bé mdt tron, bia nguyén.

Dic diém té bao: Té bao hinh ovan, kich thudc
khoang 3x5 um, nay choi ¢ mét dau.

Hinh 6: Khuén lac dong nAm men HX1 va té bao dwéi kinh hién vi & 100X

3.5.2 Pinh danh dong ndm men HX1

Dong ndm men HX1 dwoc giai trinh tu giira
vung ITSI, ITS2 va 5.8S ribosomal DNA. Két
quéa cho thdy trinh ty thu dugc tuong dong véi
vung ITS1, ITS2 va 5,8S ribosomal RNA gene
cta loai Candida tropicalis strain Wul, ma sb
(Accesion number) JN162678.1, miic d0 tuong
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ddng 100%. Do d6, dong HX1 duoc xac dinh l1a

loai Candida tropicalis.
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