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LEN MEN ETHANOL TU DICH EP MiA SU DUNG NAM MEN CHIU NHIET

Huynh Xuan Phong*, Ha Phii Quy, Nguyén Ngoc Thanh,
Bui Hoang Diang Long, Ngb Thi Phwong Dung
Vién Nghién ciru va phat triéen Cong nghé Sinh hoc, Truwong Pai hoc Can Tho

TOM TAT

Viéc st dung ndm men chiu nhiét trong san xuit ethanol 1a mot hudng di c6 tiém nang 16n vdi cac
nuée c6 diéu kién khi hau nhiét doi nhu Viét Nam. Trong nghién ctru nay, 23 dong ndm men duoc
thtr kha nang 1&én men ethanol tir dich ép mia & 37 °C va 40 °C. Téi wu hoa didu kién 1én men duge
thyuc hién v6i mat s giéng ching (10°, 10° va 107 t& bao/mL), ham lwong dudng ban dau (150, 200
va 250 g/L) va thoi gian 1én men (5, 6 va 7 ngay). Két qua thir nghiém 1én men & 37 °C da tuyén
chon dugc 10 ching ndm men véi ham luong ethanol sinh ra trong khoang 10,03-10,57% (V/v),
trong d6 ching Y8 co6 hiéu suat 1én men cao nhit, dat 92,62%. Két qua thir nghiém 1én men & 40
°C v&i ching Y8 cho thiy ham luong ethanol sinh ra va hiéu sut 1én men cao nhét lan luot la
5,74% (v/v) va 71,47%. Két qua dinh danh x4c dinh chung Y8, Y31, Y32, Y33, Y34, Y35 va Y42
Ia Saccharomyces cerevisiae, chung Y39 la Candida tropicalis, chung YVN7 la C. glabrata va
ching YVNI12 1a Torulaspora globosa. Trong d6, ching S. cerevisiae Y8 thich hop nhit dé san
xuét ethanol véi didu kién 1én men tir dich ép mia & 37 °C, nong d6 gidng 107 t& bao/mL, ham
lwong dudng ban du 248,2 g/L va thoi gian 1én men 6 ngay, ham lugng ethanol dat 10,58% (v/v).
Tir khéa: Lén men ethanol, nam men chiu nhiét, dich ép mia, Saccharomyces cerevisiae, t6i wu héa.
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ABSTRACT
Using thermotolerant yeasts for ethanol fermentation is a potential orientation in tropical countries
as Vietnam. In this study, 23 yeast strains were tested for ethanol fermentation ability at 37 °C and
40 °C in sugarcane juice. The fermentation conditions were set up in a factorial design (three
factors) at three levels: yeast inoculum (10°, 10° and 10’ cells/mL), initial sugar concentration
(150, 200 and 250 g/L) and fermentation time (5, 6 and 7 days). The results showed that 10 yeast
isolates were able to produce ethanol with high concentrations (10.03-10.57% v/v) at 37 °C. Of
which, strain Y8 got the highest efficiency (92.62%). At 40 °C, strain Y8 got the highest produced
ethanol concentration and efficiency, 5.74% (v/v) and 71.47%, respectively. Yeast strains were
identified as follows: 7 strains (Y8, Y31, Y32, Y33, Y34, Y35, Y42) as Saccharomyces cerevisiae,
Y39 as Candida tropicalis, YVN7 as C. glabrata, and YVN12 as Torulaspora globosa. The
optimized conditions for ethanol production from sugarcane juice at 37 °C by using S. cerevisiae
Y8 were determined: inoculum level of 107 cells/mL, initial sugar concentration of 248.2 g/L, and
6 days of fermentation, the ethanol concentration was obtained at 10.58% (v/v).
Keywords: Ethanol fermentation, thermotolerant yeast, sugarcane juice, S. cerevisiae,
optimization

Received: 27/6/2019; Revised: 21/7/2019; Published: 27/7/2019

* Corresponding author. Email: hxphong@ctu.edu.vn

http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn 185


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

Huynh Xuéan Phong va Dtg

Tap chi KHOA HOC & CONG NGHE PHTN

202(09): 185 - 192

1. Giéi thiéu

Ethanol khong chi su dung chu yeu cho san
xuat hay su dung trong y té, ma con cho san
xudt chit mau son va cac nganh cong nghiép
hoa chét khac. Trong thé ky 19, nganh thuong
mai nay da tr¢ thanh mot nganh cong nghiép
véi san luorng rat 16n, do nhimng loi ich kinh té
trong cai tién cua qua trinh chung cat. Ngay
nay, ethanol 1a mét hoa chat cong nghiép
quan trong co tiém nang, nhu mét nguon nhién
liéu sinh hoc de thay thé cho nguyen li€u hoa
thach [1 2]. Hau hét cac nuge phat trién va
mot sO0 nudc dang phat trién di s dung
ethanol sinh hoc dé thay thé mot phan cho
xang Ly do cua tinh trang nay la do sy suy
giam dy trir dau, chi phi cho nguyén li¢u hoa
thach ting cao cung nhitng vin d¢ vé moi
truong [ ].

San xuit ethanol thu’cmg dugc 1én men bang
nim men tir cac ngudn nguyen liéu nong
nghi¢p. Kha nang chiu dung clia nam men
trong diéu kién nhiét do va do ethanol cao
trong qud trinh 1én men dang tré thanh mot
dac diém ngay cang quan trong thu hat nhiéu
nha nghién ciru voi nhiéu loi ich ¢6 thé duoc
khai thac thong qua viéc su dung cic chung
ndm men chiu nhiét dé san xuét ethanol [4- 6]
Chi phi lam mat trong qud trinh san xuat
ethanol rat ton kém, do d6 bang cach sir dung
nam men chiu nhiét, chi phi cho qua trinh lam
mat s€ dugc giam xudng [5, 7]. Bén canh do,
qua trinh bién ddi khi hau, nong 1én toan cau
thiic ddy viéc tim kiém cac chung vi sinh vat
¢6 kha nang chiu nhiét dé tmg pho véi su thay
ddi nay [6, 8]. Nhiét do thich hO’p cho qua
trinh 1én men ethanol st dung nam men trong
khoang 25-30 °C [4, 5]. Tuy nhién, véi xu
hudéng gia ting nhiét d6 toan cau hién nay
cling nhu nhi¢t d6 ¢ Viét Nam vao mua he
thuong gia ting dén khoang 35-37 °C, tham
chi 1a 40 °C. Do do, viéc tuyén chon va ung
dyng cac chung nam men chiu nhiét s& giup
duy tri 6n dinh qua trinh 1én men trong nhiing
khoang thoi glan nhiét dg gia tang, dac biét 1a
vao mua he, ma khong can ton nhiéu chi phi
dé 1am mat.

Ethanol c6 ngudn gbc dudng thuong duoc san
xudt tir mia, ci cai duong, lta mién ngot,..
Theo Goldemberg [9], mia 1& mot trong
nhitng nguyen ligu dugc st dung nhiéu nhat
trong san xuat ethanol chu yeu & Brazil. O
mdt s6 nudc c6 nganh coéng nghiép mia

dudng nhu Brazil, An P va Thai Lan, san
luwong mia thd co the dat trén 77 tan/ha va san
lugng mia thanh pham (da loai bo 1) dat trén
58 tan/ha. Ciing tai cac quoc gia nay, mdi
hecta mia duong c6 thé san xuédt 4.000 lit
ethanol mo6i ndm [10]. Tai Viét Nam, dién
tich mia ca nudce 1a 298.200 ha voi nang suét
mia_binh quan dat 63,9 tin/ha. Phan 16n
nguon nguyén li€u mia ¢ nudc ta st dung aé
san xuat duong, tuy nhu cau tiéu thy la rat 16n
nhung trong nhiing ndm gan day ngudn mia
cho san xuét duong dang c6 dau hi¢u bao hoa,
gla mia trong nude tut glarn khién cho hang
ngan tAn mia r dong moi nam. Do d6, néu ¢6
thé tan dung dugc ngudn nguyén lidu nay cho
viéc san xuat ethanol sinh hoc thi s€ tao ra
mot loi thé rat 16n trong viéc san xudt nguyén
ligu thay thé. Muyc tiéu cua nghién clru nhim
tuyen chon cic chiung nim men chiu nhiét
trién vong ¢6 kha nang ung dung 1én men san
xudt ethanol tir dich ép mia ¢ nhiét do cao.

2. Vat liéu va phuwong phap

2.1. Nguyén vit ligu va héa chit

Dich ép nuéc mia dugc mua tai chg P. Tra
An, Q. Binh Thuy, TP. Cén Tho. Hai muoi ba
ching ndm men da dugc phan 1ap va so tuyén
dua vao dac tinh chiu nhiét va 1én men
ethanol dugc luu trir ¢ phong thi nghiém
Cong ngh¢ Sinh hoc Thue pham, trudong Dai
hoc Cén Tho [11] va ching Kluyveromyces
marxianus DMKU 3-1042 [4]. Hoa chat si
dung nhu yeast extract, malt extract, peptone,
D-glucose, agar tir HiMedia Laboratories (An
D9); ethanol va NaOH (Merck, Dirc). MOi
truong YPD bao gdm yeast extract 0,5%;
peptone 0,5%; D-glucose 2,0%; moi truong
YPD agar (méi truong YPD bo sung 1,5 g/L
agar) [4].

2.2. Thie nghiém khd ndng lén men ciia ndm
men ¢ 37 °C tir dich ép mia

Thr nghiém dwoc thuc hién véi muc dich
danh gid kha nang 1én men cua cac chung
nim men chju nhiét nhiam lya chon chung
nim men c6 kha ning 1én men tét & 37 °C.
N4m men duoc lay khoang nira vong kim cay
tir mau trir chiing vao binh tam giac 250 mL
¢ chira 100 mL moi truong ting sinh YPD
da dugc khir tring ¢ 121 °C trong 15 phat. U
lic 150 vong/phat ¢ nhiét do phong (28-30
°C) trong 24 gio (mat sb dat 10° té bao/mL).
Dich ép mia dugc thanh tring bang NaHSO;

186

http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

Huynh Xuan Phong va Dtg

Tap chi KHOA HOC & CONG NGHE DHTN

202(09): 185 - 192

(140 mg/L trong 2 gio). Biéu chinh dich ép
mia & 200 g/L va pH 5,5. Mot mL (mat sé 10°
té bao/mL) cac chung ndm men va chang K.
marxianus dich tang sinh vao binh tam giac
250 mL c6 chira 99 mL dich ép nudc mia, day
bang water-lock va & & 37 °C trong 5 ngay.
Céc chi tiéu nhu pH, ham lugng duong va
ham luong ethanol duoc phan tich sau khi két
thuc qua trinh 1én men.

2.3. Thir nghiém khd néing lén men ciia ndm
men ¢ 40 °C tar dich ép mia

Céc chung nim men duoc tuyén chon tur thur
nghlem I1én men ¢ 37 °C dugc tlep tuc danh
gia kha ning 1én men ¢ 40 °C voéi muc tiéu
tuyén chon chung nim men c6 thé duy tri kha
ning 1én men t6t nhat. Moéi truong duogc
chuan bi, cac budc thuc hién va chi tiéu theo
ddi tuwong tu nhu thir nghiém & 37 °C vai 3
1an lap lai.

2.4. binh danh cac chiing nam men chju
nhiét dwoc tuyen chen

Céc chung nim men chiju nhiét tuyén chon
duoc tang sinh trong 10 mL moi truong YPD
¢ 37 °C trong 24 gio. Nim men duoc trich
DNA va dé khuéch dai trinh ty vung D1/D2
trén 26S rDNA véi cap moi NL-1 (5-
GCATATCAATAAGCGGAGGAAAAG-3’)
va NL-4 (5’-GGTCCGTG
TTTCAAGACGG-3’) bing phan ung PCR
[12]. San pham PCR duoc giai trinh ty st
dung hé thong giai trinh tw ABI PRISM 3100
(Applied Biosystems, California, USA) tai
Truong Dai hoc Yamaguchi (Nhat Ban). Dya
trén trinh ty 26S rDNA dé phan tich va so
sanh vai trinh ty cac chung nam men trén
ngan hang dir liéu NCBI. Xay dung cay pha
hé dua trén trinh ty doan gene 26S rDNA theo
phuong phap nelgbor-Jomlng trong chuong
trinh MEGA 6 véi chi sé bootstrap 1.000 lan
lap lai [13].

2.5. T01 wu héa diéu kign 1én men ethanol
bang n@m men chiu nhlét

Chung nim men c6 kha ning 1én men manh
nhét tir cac thi nghiém trén duoc tuyen chon
su dung trong thir nghiém nay. Nudi nam men
trong moi trucmg tdng sinh YDP, ly tdm dich
tang sinh, va mat s6 nAm men sau khi chun%
vao binh tam giac lan luot 1a 107, 10° va 10

té bao/mL). Thi nghlem duogc thuc hién véi
100 mL dich ép mia lén men ¢ 37 °C voi 3
nhan t6: néng d6 gibng (10°, 10° va 10’

tb/mL), ham lugng duong (150, 200 va 250
g/Lva thoi gian 1én men (5, 6 va 7 ngay).

2.6. Phan tich va xa Iy két qud

Gia tri pH dugc xac dinh bang pH ké
(Sartorius, PB-20, Dtrc), Brix dugc xac dinh
bang khic xa ké (Hand Refractometer,
FG103/113, Euromex-Ha Lan), ham lugng
dudng duoc xac dinh bang phuong phap DNS
[14] va ham lugng ethanol dugc xac dinh
bang phuong phap chung cat [15]. Hiéu suat
1én men dugce tinh dya trén ty 1&¢ ham lugn

ethanol thuc té thu dugc so véi ethanol 1y thuyét
dugc tinh theo lu:orng duong ti€u thy [4]. Ket
qua duoc xir 1y va vé biéu dd bang phan mém
Microsoft Excel 2010 (Microsoft Corporation,
USA). SO ligu dugc xuir ly thong ké bang
chuwong trinh Statgraphics Centurion XV ver
15.1.02 (Statpoint Technologies, Inc., USA).

3. Két qua va thao luin

3.1. Khd ndng lén men ¢ 37 °C cia ndm
men tzr dich ép mia

Két qua sau |én men cho thdy sy giam thap
cia pH vé muc 3,11-3,73 so véi pH ban dau
la 5,5 (Bang 1). Nguyén nhan chinh khién do
pH gidm la do sy hinh thanh cua cac san
pham phu trong qua trinh 1én men nhu CO, va
cac acid hiru co. Ham lugng ethanol dat duoc
sau 5 ngay Ién men trong khoang 2,20-
10,57% (v/v) va hiéu suat 1én men dat 59,61-
92,62%. Ham lugng duong tiéu thu trong
khOang 55,72-192,45 g. Tuy nhién, phan lon
chang nim men tuyen chon cho thay sy tuong
thich cao vé&i moi truong dich ép mia vai 10
chung Y8, Y31, Y32, Y33, Y34, Y35, Y39,
Y42, YVN7 va YVNI2 cho d6 con trén 10%
(v/v) trong khoang 10,03-10,57 g/L vai hiéu
suit 1én men dat 83,06 - 92,62%. Trong do, 3
ching Y8, Y31 va YVNI2 ¢o lugng ethanol
cao nhét lan luot la 10,37, 10,57 va 10,36%
(VIv), véi hiéu suit lan luot 14 92,62, 85,53 va
83,06%.

Dya theo két qua thong ké vé do ruQu vé hiéu
sudt 1én men chon dugc 10 ching nim men
Y8, Y31, Y32, Y33, Y34, Y35, Y39, Y42,
YVN7 va YVNI2 cho kha nang 1én men
ethanol t6t nhat tir 10,03-10,57% (v/v) dé thu
nghiém 1én men dich nudc ép mia & 40 °C.

3.2. Khd ndng lén men & 40 °C ciia ndm men
tir dich ép mia

Muoi ching nam men c6 kha ning l1én men
sinh ethanol cao ¢ 37 °C (Y8, Y31, Y32, Y33,
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Y34, Y35, Y39, Y42, YVN7 va YVNI12)
duoc tuyen chon st dung cho 1én men ethanol
tir dich ép mia & 40 °C. Két qua sau 5 _ngay
1én men duogc thé hién trong Bang 2. Ket qua
cho thay tat ca 10 chung ndm men tuyén chon
déu c6 kha ning sinh ethanol & 40 °C tir dich
ép mia. Ham lugng ethanol dat duoc trong

khoang 2,21-5,74% (v/v) vé6i hiéu suat lén
men dat 54,18-71,47 tuong ung véi lugng
duong tiéu thu trong khoang 56,41-123,78 g.
Trong do, chung Y8 c6 nong do ethanol cao
nhat dat 5,74% (v/v) va c6 hiéu sut 1én men
cao nhat, dat 71,47%, khac biét co y nghia so
véi cac chung con lai.

Bang 1. Két qua 1én men ciia nam men tir dich ép mia ¢ 37 °C

STT Ching pHsaulénmen Puwong sir dung (g/L) Ethanol (% v/v) Hiéu suat Ién men (%)
1 VY8 3,42°T 172,69° 10,37° 92,62°
2 Y29 3,39° 96,35%" 4,77% 76,49™
3 Y3l 3,66% 190,55% 10,572 85,538cde
4 Y32 3,65%® 186,23%° 10,29% 85,24°2bcde
5 Y33 3,67%® 179,59°% 10,12% 86,96
6 Y34 3,65%® 178,73%* 10,29% 88,81%°
7 Y35 3,71% 180,80 10,10% 86,172
8 Y37 3,16% 66,77 2,28" 65,11'
9 Y38 3,11f 82,55' 3,60%" 67,33"
10 Y39 3,68% 177,95 10,22% 88,722
11 Y42 3,73 183,65 10,03* 84,250
12 Y47 3,14' 73,84" 2,85" 59,61'
13 Y53 3,14 66,18’ 2,77" 61,85'
14 Y54 3,26¢ 122,83 6,32° 79,4191
15 Y80 3,15° 98,59%" 5,01% 78,2471
16 Y81 3,19% 103,34¢ 5,42% 80,8601
17 Y88 3,25% 92,64" 4,93° 81,34°0¢M
18 Y104 3,15° 55,72 2,20' 60,80'
19  YVN3 3,66% 175,71% 9,47° 83,181
20 YVN7 3,66% 187,70%¢ 10,34% 84,94320cde
21 YVNS8 3,25¢ 97,739 5,84 92,55%
22 YVN12  367® 192,45° 10,36° 83,061
23 YVN30  361° 179,25 9,81% 84,3500
24  K.mar?  3,19%f 81,34' 3,098 75,39%"
CV% 7,12 17,27 14,19 13,26

Y Gid tri trung binh cua 3 lan Igp lai, trong cimg mot cét cdc chik s6 mii giong nhau thi khdc biét khéng cé
y nghia thong ké 5% (P<0,05). . Kluyveromyces marxianus

Bang 2. Két qua 1én men & 40 °C ciia ndm men tir dich ép mia

STT Chiang pH saulén men Duwong sir dung (g/L) Ethanol (% v/v) Hiéu suit 1én men (%)
1 Y8 3,941 123,78° 5,74° 71,478
2 Y31 3,93%%¢ 56,41° 2,219 60,66
3 Y32 3,90 77,63 3,15% 62,53
4 Y33 3,98° 57,88¢ 2,39 63,69
5 Y34 3,53 77,63 2,73% 54,18°
6 Y35 3,87%¢ 65,23° 2,62°1 62,06
7 Y39 3,880 80,65° 3,01¢€ 57,95%
8 Y42 3,83° 65,23° 2,37 56,05%
9 YVN7 3,83° 84,71¢ 3,31° 60,00%
10 YVN12 3,85% 107,65° 4,83° 69,31%
11 K.mar? 3,85% 83,67° 3,43° 63,35
CV% 3,08% 15,55% 23,61 10,14

L Gid tri trong béng la trung binh cua 3 lan lap lai, trong ciing mot cft cdc chir s6 mii giong nhau thi khac
biét khéng c6 y nghia théng ké 5% (P<0,05). * Kluyveromyces marxianus
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Két qua kha ning 1én men & 37 °C va 40 °C
cho thidy ham luong ethanol cua 10 chung
nam men thir nghiém déu giam khi ting nhiét
do6 tr 37 °C 1én 40 °C. Trong d6, chung Y8
giam it nhat, tir 10,37% xudng 5,74% (giam
4,63% v/v), ching Y31 giam manh nhat, tir
10,57% xudng 2,21% (giam 8,36% v/v).
Chung ndm men chiu nhiét K. marxianus c6
su thay ddi khong dang ké vé ham luong
ethanol, tir 3,98% & 37 °C giam xuéng 3,43%
& 40 °C (giam 0,55% v/v). Thu nghiém & 40
°C cho thay ham lugng ethanol cua ching K.
marxianus cao hon d6 coén cua 8/10 chung
duogc thir nghiém, trong khi truéc do lugng
ethanol cia K. marxianus thip hon lugng
ethanol cta 18/23 ching dugc thir nghiém ¢
40 °C. Nguyén nhan cua sy khac biét nay 1a
do cac chung nim men Kluyveromyces c6 kha
nang chiu nhiét cao hon so véi cac chung nam
men khac nhu Saccharomyces hay Candida,
nhung lai kém hon trong kha nang sinh cling
nhu chiu ethanol [16].

Hiéu suét 1én men cua 10 ching dugc tuyén
chon thir nghiém Ién men trong moéi truong
dich ép mia & 40 °C ciing giam manh so v6i
thir nghiém ¢ 37 °C. Chung Y8 va YVNI12 dat
hiéu suét 1én men & 40 °C cao nhét lan luot
dat 71,34% va 69,31% khac biét c6 y nghia so
v6i hiéu suét 1én men cua céac ching con lai.
Ching YVNI12 ¢6 d¢ giam hiéu suat 1én men
it nhat tir 83,06% & 37 °C xubng 69,31% & 40
°C (giam 13,75%), ching Y34 c6 d6 giam
hig¢u suat 1én men manh nhét tir 88,81% & 37
°C xubng 54,18% & 40 °C (giam 34,63%).
Dua vao cic két qua thir nghiém 1én men
ethanol tir dich ép mia & 37 °C va 40 °C,
chung Y8 dugc tuyén chon dé tién hanh thu
nghiém cac diéu kién 1én men ctia ndm men
chiu nhiét.

3.3. Dinh danh ndm men tuyén chon

Két qua dinh danh va d6 tuong dong so véi
ching nim men trén ngén hang gen NCBI
duogc thé hién ¢ Bang 3. Trong d6, 7 ching
ndm men (Y8, Y31, Y32, Y33, Y34, Y35 va
Y42) thudc loai S. cerevisiae. Mot sd ching
ndm men Saccharomyces spp. c6 kha ning
phat trién va sinh ethanol & muc nhiét do tur
35-42 °C [17]. Cac ching nidm men
Saccharomyces spp. cho kha nang sinh
ethanol cao hon cac ching khac nhung mirc
nhiét d6 t6i wu thuong thap va bi (c ché &
nhiét do cao.

Hai chiing ndm men Y39 va YVN7 thudc chi
Candida. Trong do, ching Y39 dugc dinh
danh la C. tropicalis va ching YVN7 dugc
dinh danh 1a Candida glabrata. Chung nam
men YVNI12 dugc dinh danh 1a T. globosa.
Ném men T. globosa c6 kha ning sinh trudng
va 1én men trong diéu kién nhiét do tir 30-40
°C [16]. Ching nim men Y8, Y31, Y32, Y33,
Y34, Y35 va Y42 duoc dinh danh la S.
cerevisiae, ddy la chung dugc ng dung phd
bién nhét trong 1én men ethanol, gan day ciing
¢6 nhiéu nghién ctu kha ning 1én men cia
chiing nay ¢ nhiét d6 40 °C [18-20].

Quan hé di truyén ctia 7 chung nam men dugc
dinh danh duoc thé hién ¢ Hinh 1. Dya vao sy
phan nhanh trén cay phat sinh loai loai cho
thay cac chung nam men ducc tuyén chon c6
mdi quan hé gan véi chi sd bootstrap tir 85-
100%. Nhém cac chiing S. cerevisiae Y8, Y33,
Y35 va Y42 c6 mbi quan hé mat thiét véi
nhau, chi s6 bootstrap ctia cic ching trong
nhém 14 99%. Nhom nay ciing c¢6 mdi quan hé
gin voi chung T. globosa YVN12 véi chi sb
bootstrap 1a 53%, két nay tuong tu so véi
nghién ctru ciia Kurtzman va Robnett [12].

Bang 3. Két qua dinh danh ciia cdc ching ndm men chiu nhiét tuyén chon

Chiing Tén loai Mikc d§ twrong dong Mai so
Y8 Saccharomyces cerevisiae 100% KT222662.1
Y31 Saccharomyces cerevisiae 96% KC544490.1
Y32 Saccharomyces cerevisiae 96% KC544490.1
Y33 Saccharomyces cerevisiae 100% KT222662.1
Y34 Saccharomyces cerevisiae 97% KP998094.1
Y35 Saccharomyces cerevisiae 100% KT222662.1
Y39 Candida tropicalis 100% KR632573.1
Y42 Saccharomyces cerevisiae 100% KT222662.1
YVN7 Candida glabrata 100% KJ624034.1
YVN12 Torulaspora globosa 99% AB499015.1
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Bang 4. Két qua thir nghiém t6i wu héa cdc diéu kién lén men

Nghiém thirc H sau Ham luwgng Hiéu sut
Thoi gian Mait so Ham lwong I%n men ethanol (% v/v) 1&n men (%)
(ngay) (tb/mL) dwong (g/L)
5 10° 150 3,391 5,82° 71,69
5 10° 150 3,4 7,70% 86,959
5 10’ 150 3,58% 9,73 96,80%°
5 10° 200 3,340 6,52™™ 88,69
5 10° 200 3,47%% 9,60 90,99°°%
5 10’ 200 3,66 10,45% 94,70%
5 10° 250 3,35%" 6,52™" 72,57"
5 10° 250 3,47° 9,25%a" 92,497
5 10’ 250 3,63 10,05 92,97%
6 10° 150 3,19™ 6,83 77,979
6 10° 150 3,319" 8,78" 93,09%*
6 10’ 150 3,49% 8,94 88,98
6 10° 200 3,224 7,324 93,472
6 10° 200 3,35"" 10,14%° 98,30°
6 10’ 200 3,54 9,27¢%f" 79,509
6 10° 250 3,23Km 6,964™ 77,159
6 10° 250 3,35"" 10,58 97,55%
6 10’ 250 3,53 9,942 88,14
7 10° 150 3,26"M 7,184m 80,369
7 10° 150 3,37" 8,33" 86,21%"
7 10’ 150 3,59® 9,47°f 92,172
7 10° 200 3,21 5,82° 80,14
7 10° 200 3,41° 9,515 90,69
7 10’ 200 3,61* 9,14%" 79,81
7 10° 250 3,28"K 6,52" 76,79"
7 10° 250 3,41% 8,78%" 82,30°™"
7 10’ 250 3,6% 9,48°7 86,11%""
CV% 4,20 17,83 9,70

Y Gid tri trong bdng la trung binh ciia 3 lan Idp lai, trong ciing mét ¢ét cac chir s6 mii giong nhau thi khac biét khong

6 ¥ nghia thong ké 5% (P<0,05).

0 L. Covhas glsdan

Hinh 1. Cay phat sinh lodi ciia cdc ching nam
men duwoc tuyén chon

3.4. Téi wu héa diéu kign lén men ciia nim
men chiu nhiét

Tir két qua vé kha ning 1én men ethanol & 37
°C va 40 °C, chiing S. cerevisiae Y8 duoc chon
st dung trong thir nghlem dleu kién toi wu 1én
men ethanol tir dich ép mia. Két qua & Bang 4

cho thiy ham lugng ethanol sinh ra va hi¢u
suat 1én men thé hién su khac biét & cac
nghiém thirc khac nhau. 0 nghlem thu’c thoi
gian 1én men 6 ngay, nong do glong 108 tb/mL
va ham lugng duong 250 g/L nong do ethanol
thu dugc 12 10,58% (v/v) véi hiéu suét 1én men
97,55%. 0 nghlem thirc 1én men 6 ngay, nong
do glong 10° tb/mL va ham lugng dudng 200
g/L nong do ethanol thu duge 1a 10,14% (v/v)
va hiéu suat 1én men 13 98,3%.

Su tha 601 cua pH ciia cac nhan t6 khong
dang ké. O nhan t6 nong do6 gidng, mat sb cao
thi thoi gian 1én men cling nhu thoi glan dat
hrong ethanol cao nhat s& ngan lai, & nong do
giong 14 107 tb/mL, nong d6 ethanol giam Ién
tuc theo thoi gian 1én men tr ngay 5 dén ngay
7, dleu d6 cho thay qua trinh 1€n men dung lai
tr rat som. O cac ngay tlep theo ethanol s€
tiép tuc phan tng véi cac acid hiru co lam
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giam nang suét cung nhu tang do pH. Ngu:orc
lai, & ndng d6 gidng 1a 10° tb/mL qua trinh
dién ra cham, lugng ethanol thap nhung lién
tuc tang tu 5 dén 7 ngay, sy xuét hién ciia bot
khi dién ra trong toan bo thir nghiém chimg t6
luong khi CO; dugc sinh ra trong sudt thoi
gian nay lam giam thap d6 pH.

Trong san xuat ethanol sinh hoc thi ham
lugng ethanol thu dugc sau 1én men 1a chi tiéu
quan trong nhat. Trong thir nghiém nay, tir
cac két qua va so sanh ¢ Bang 4 cho thiy ¢
cac nghiém thuc véi thoi gian 1én men 1a 6
ngay cho kha ning sinh ethanol va hiéu suat
1én men cao nhat. Nhu vay, thoi gian 1én men
1a 6 ngay la nghiém thirc t6t nhat cho qua
trinh 1én men ethanol ¢ dich ép mia. Phan
mém théng ké Statgraphics Centurion dugc
sir dung xir 1y s6 liéu thyc nghiém dé thiét lap
phuong trinh héi quy qua d6 xac dinh nghiém
thirc t01 vu cho qué trinh san xuét ethanol
bang ndm men chju nhiét tir dich é ép mia. Biéu
dd miat dap ung va biéu d6 duong mirc thé
hién su twong quan gitra nong d6 duong va
thoi gian 1én men duoc thé hién ¢ Hinh 2.

Nong do
Ethanal [%viv] -~

104 =
! .
i

s
85

i 3 ‘ ¥ A
150 R ieh > 4" "
W 1 20 2

N m : Nong 49 glong churg
Ham luong duong [Xg'L) (10° 6 béoym)

Nong d5
pingcheny 82 !3-
L0¥ 98 bea/md) P

Phuong trinh hdi quy da bién: Nong do
ethanol (% /viv) = -92,2046 + 0,167413*X +

19,2369*Z + 11,1349*%Y -
0,0000971661*X*X - 0,0162604*X*Z -
0,0223532*X*Y - 0,425556*Y*Y -
0,88518*Y*Z - 1,07472*2*Z +

0,00307967*X*Y*Z. Trong d6: X la ham
lugng du'émg ban dau (155,01-268,82 ¢g/L), Y
la thot gian 1€n men (5-7 ngay) va Z la Log cua
noéng do giéng (5-7 log tb/mL) Tu phuong
trinh hdi quy, c6 dinh thoi gian 1én men tai tai
6 ngay (Y = 6). Giai phuong trinh hoi quy
bang cach liy dao ham lan lugt theo X va Z
duogc két qua X =248,2 va Z= 6,7 (~7,0).

Két qua phan tich cho thiy diéu kién téi wu
1én men dich ¢ép mia & 37 °C st dung chung
ndm men Y8 la ham luong du’ong ban dau
248,2 g/L thoi gian 1én men 6 ngay, ndng do
gidng 107 t& bao/mL, ham luong ethanol dat
10,58% (v/v). Limtong va cong sy [4] 1én
men dich ép mia véi ching K. marxianus
DMKU-3042 ¢ 37 °C thu dugc 8,7% (w/v)
ethanol voi hiéu suat 1én men dat 77,5%. Két
qua lén men dich ép mia voi chung S.
cerevisiae  HAU-21 dugc ghi nhan véi
10,02% (v/v) ¢ 30 °C [21].

Ningdo
Sthangl [

ig

W
i

150 N 190 i 0
Ham lugeg dudng Xg/L

Hinh 2. Biéu do mdt ddp irng (4) va dwong mirc (B) thé hién su twong quan gitta ham heong dwong va
nong do giong chung lén ham luwong ethanol

4. Két luan

Tuyén chon dugc 10 ching ndm men Y8,
Y31, Y32, Y33, Y34, Y35, Y39, Y42, YVN7
va YVN12 c6 kha nang 1én men manh véi
hiéu suét cao trong mdi truong dich ép mia &
37 °C. Trong do, 3 chung Y8, Y31 va YVNI12
sinh ra luong ethanol cao nhét, trong khoang
10,36-10,57% (v/v). Chung Y8 c6 kha nang
1én men tot nhit & 40 °C véi ham luong
ethanol dat dugc & mirc 5,74% (v/v) va hi¢u
suat 71,34% nén duge tuyén chon dé xac dinh
diéu kién 1én men t5i wu. C4c ching nam men
tuyén chon dwoc dinh danh 1a S. cerevisiae,

C. tropicalis, C. glabrata va T. globosa. Xac
dinh duoc diéu kién 18n men thich hop cua
chﬁng S. cererevisiae Y8 trong moi truong
dich ép mia ¢ 37 °C véi ham lugng dudng
ban dau la 248 ,2 g/L, 1€n men 6 ngay va nong
d6 gidng 10" té bao/mL, ham lwong ethanol
dat 10,58% (v/v).

Loi cam on: Nhom tac gia xin cam on sy hd
trg kinh phi d& tai nghién ctru khoa hoc trong
Chuong trinh Cong nghé Sinh hoc Tién tién
(Trudong Pai hoc Can Tho) va Chuong trinh
CCP (Core-to-Core Program, 2014-2019).
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