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TOM LUQC

Trong nghién cizu nay, 44 dong nam men dwoc thir kha ndang chiu nhiét ¢ cac
muc nhiét do khac nhau (30, 36, 39, 42, 43, 44 va 45°C) va khdo sat kha nang chiu
ethanol & cac nong dé 4, 8, 10 va 12% (v/v). Cac dong nam men c6 khd ndng chiu
nhiét va chju ethanol tét tiép tuc duoc khao sat khd nding 1én men dwong glucose 2%
va kha nang sinh ethanol o nhiét dé cao (nhiét do phong, 35, 40 va 45°C). Nghién cuu
kha néng 1én men trong méi truong ri dwong ¢ nhitng diéu kién khac nhau da duoc
thuec hién gom co: mdt sé giong chung (10, 10° va 10° té bao/mL), nong dé dwong ban
dau (15, 20, 25 va 30°Brix), thoi gian 1én men (3, 5 va 7 ngay) va pH cia méi truong
(tir nhién (pH 4,66), 4, 5 va 6). Két qud cho thdy cd 7 dong nam men chju duwroc nhiét
d6 ¢ 42°C (C2, CC, BM2, V2, V3, L04-2 va L07-2) va 1 dong phat trién duot & nhiét
dé 43°C (BM2). 25/44 dong nam men phét trién duwoc trén méi truong bé sung 12%
ethanol. Dong ndm men V2 c6 khd néng 1én men nhanh va manh trong méi truong
glucose 2%. Piéu kién thich hop cho dong ndm men V2 phét trién va 1&n men ethanol
trén méi truong ri duwong ¢ 40°C 1& mdt sé giong ching ban dau 10° té bao/mL, nong
do duong 25°Brix, thoi gian 1én men 3 ngay va pH maéi truong 4,66. So sanh mue do

twong dong chudi nucleotide gizza ving ITS1, 5.8S rDNA va ITS2 vdi co sé dit lidu cua

ngan hang gene, dong nam men V2 dwoc xdc dinh 1a loai Pichia kudriavzevii véi do
twong dong 100%.
Tir khoa: khd ndng chiu ethanol, khd nang chiu nhiét, 18n men ethanol, ném men chju

nhiét, Pichia kudriavzevii
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DNA Deoxyribose nucleic acid
ITS Internal transcribed spacer
mL milliliter
NCBI National Center for Biotechnology Information
PGY Potato — Glucose — Yeast extract
rDNA ribosomal DNA

Vién NC&PT CNSH Vién Nghién ciru va Phat trién Cong nghé Sinh hoc

YM agar Yeast extract — Malt extract — Agar
viv volume/volume
wiv weight/volume
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CHUONG 1. GIOI THIEU
1.1. Pit van dé

Tir xua, con ngudi di biét 1am ra ruou ethylic (ethanol) tir ngudn nguyén liéu 13
cac san pham ndng nghiép c6 ham luong tinh bot cao bang phuong phép 1én men
truyén théng. Nhin chung, ethanol rat quan trong trong doi séng con nguoi (c6 thé sir
dung theo nhiéu muc dich khac nhau, tiy theo do rwou thip/cao): ruou — 1én men
truyén théng duoc s dung nhu mot thirc ubng mang dam tinh vin hoa; ethanol — san
Xuat cong nghiép duoc ung dung trong nhiéu linh vuc quan trong nhu: y té, duoc bao
ché, 1am nguyén lidu trong tong hop hitu co, cong nghiép son,... Hién nay, nhu cau vé
ethanol céng nghiép voi do tinh sach cao ngay cang cip thiét, boi ethanol di dugc
ching minh 12 mot loai nhién liéu sinh hoc ¢d tiém ning thay thé nhitng ngudn nhién
licu hoa thach dang dan can kiét (Alfenore et al., 2002). C6 thé pha tron hop ly mot
lwong vira phai ethanol véi xing dé 1am nhién liéu nham ting tinh than thién vi moi
truong dong thoi ha gia thanh.

Trong cdng nghiép, ethanol c6 thé dugc san xuat biang hoa tong hop va sinh tong
hop. Déi voi tdng hop hoa hoc, mot trong nhitng phuong phap phd bién 1a hydrate hoa
ethylene (C,H.) véi diéu kién xtc tac thich hop. Trong tong hop sinh hoc, nAam men
dugc st dung dé chuyén héa dudng thanh ethanol trong diéu kién ky khi. NAm men c6
tiém nang rat Ion trong viéc 1&n men chuyén héa duong thanh ethanol. Tuy nhién, c6
nhiéu yéu té anh hudng dén hoat tinh cia nAm men nhu ngudn carbon, ngudn nito, pH,
dic biét 1a nhiét d6 va ndng d6 ethanol. Do d6, dic tinh chiu nhiét va chiu ethanol cua
nam men rat quan trong trong viéc tong hop ethanol thong qua qué trinh 1én men dugc
thuc hién boi nAm men.

Nhiét d6 1a yéu t6 anh huong rat 16n dén su 18n men tao ethanol cta nAm men.
Vao mua hé, nhiét d6 & mién Nam nudc ta ting rat cao, tham chi trong tuong lai nhiét
d6 con co thé tang cao hon nira do hién tugng néng 1én toan cau. Do do, viéc san xuat
ethanol sinh hoc bang ndm men gap nhiéu kho khin va thach thic. Chi phi dung cho
viéc 1am lanh rat ton kém, nén viéc chon loc cac dong nAm men chiu nhiét c6 thé gitp
giam thiéu chi phi, tan dung dugc mot sé thuan loi khi thuc hién 1én men & nhiét do
cao nhu: d6 tan ciia oxy va cac chat khi khac giam tao diéu kién ky khi rt tét, co hoi
bi nhiém dugc giam thiéu (Roehr, 2001).

Chuyén nganh Cong nghé Sinh hoc 1 Vién NC&PT Cong nghé Sinh hoc
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Nong d6 ethanol trong méi trudng ciing tac dong dang ké dén niang suat 1én men
ctia ndm men, nam men khong chiu duoc nong do ethanol cao s& dé bi tc ché trong
qué trinh 1&n men dan dén hiéu qua 1én men khong cao. Nhitng dong nAm men cé kha
ning phat trién va 1én men ethanol & nhiét 46 cao, ddng thoi két hop duoc dic tinh
chiu duoc ndng d6 ethanol cao rat ¢ trién vong cho viéc san xuat ethanol.

Thanh phan dinh dudng ciia méi trudng ciing nhu pH ciing anh huong nhat dinh
dén su sinh truong va phat trién caa nim men. Cac chat b sung vao méi truong sinh
truong c6 chira maltose hoic glucose clng Vi ngudn nito nhu peptone s& 1am ting
sinh khdi va sy san sinh ethanol (Helena da Cruz et al., 2003). Gi4 tri pH khdng thich
hop sé& han ché kha ning tao ethanol caa nim men. Do d6, viéc nghién ciru anh huong
cta dinh dudng va pH 18n kha ning 1én men cua nAm men Ia rat quan trong nham tim
ra diéu kién tdi wu cho qua trinh 1én men.

Mia 1 cdy ua 4m, duoc trong phé bién & nhiéu nudce chau A, chau Uc, Cuba, dao
Java (Indonesia), da0 Hawaii (M¥). Trong qua trinh ché bién mia thanh duong sé& thu
dugc mot loai chat long dic sanh, d6 1a ri dudng (hay mat ri dwong). Thanh phan ri
duong thu tir cac nha may duong ¢ Viét Nam chira lugng duong khir kha cao (khoang
39%), ngoai ra trong ri duong con chaa sucrose (21,6%), glucose (8,7%), fructose
(8,47%). Céc thanh phan khac trong ri dudng gom co: nito, protein thd, khoang, canxi,
magié, kali, photpho, natri, lvu huynh, ddng, sit, mangan, k&m,... (Vii Chi Cuong et
al., 2004). Ri duong 1a ngudn nguyén liéu ré tién khong can phai trdi qua qué trinh
thay phan, khéng giéng nhu nhitng phu pham ndng nghiép khac (Ghorbani et al.,
2011). Vi vay, ri duong la mot trong nhiing loai nguyén lidu thich hop dé san xuat
ethanol cong nghiép.

Nguyén Van Anh et al. (2011) da phan lap dugc 31 dong nim men tir c4c nguon
khac nhau. Trong d6 ¢6 9 dong c6 dac tinh chiu dugc nhiét do cao va cé kha nang 1én
men ethanol manh. Viéc tiép tuc nghién ctu dic tinh 1én men cua cac dong nam men
nay ciing nhu khao sat cac diéu kién Ién men cuia chling sé tao co s cho viéc dua vao
thuc nghiém san xuat ethanol & cac cap do va quy md Ién hon. Piéu nay c6 ¥ nghia
quan trong, 1 tién dé cho viéc dua cac dong nam men ¢ trién vong cao vao tng dung
trong san xuat ethanol sinh hoc. Do d6 dé tai “Tuyén chen va khdo sdt diéu kign 1én
men ethanol bang ndm men chiu nhigt” dugc thyc hién. Ngoai 9 dong nim men

duogc lya chon tir dé tai trén, dé tai nay con sir dung thém 4 dong nim men c6 kha ning
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chiu nhiét cao tir dé tai nghién cau khoa hoc sinh vién cap Truong “Thir nghiém lén
men ethanol ¢ nhiés dg cao bang ném men chju nhiér” cia Nguyén Hiru Tuong et al.
(2012), 29 dong nAm men cd kha ning 1én men nhanh va manh tir luan van t6t nghiép
dai hoc “Khao sat kha ndng Ién men va tuyén chon ndm men c6 kha ndang chiu con
cao” nam 2011 cua Nguyén Thi Ngoc Mai va 2 dong tir Trung tdm nghién cau Cong
nghé Sinh hoc va Cong nghé Lén men san pham Néng nghiép, Khoa Céng nghé,
Truong Pai hoc Khon Kaen, Thai Lan. Biém méi cua dé tai la khao sat kha ning 1én
men ethanol trong dich ri dudng ¢ nhiét 6 cao cua cac dong nim men da dugc tuyén
chon.
1.2. Muc tiéu dé tai

Muc tiéu cua dé tai 1a chon loc dong nAm men c6 kha niang chiu nhiét va nong do
ethanol cao ddng thoi c6 kha ning 1én men manh; khao sat diéu kién 1&n men thich

hop trén moi truong ri duong.
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CHUONG 2. LUQC KHAO TAI LIEU

2.1. Gi6i thiéu chung vé nam men

N4m men 14 tén goi chung cua nhém nim c6 nhitng dic diém nhu ciu tao don
bao, da s sinh s6i nay ng bang cach nay choi hoic phan cét té bao, nhiéu loai c6 kha
ning 1én men dudng. NAm men phan b rat rong réi trong tu nhién, nhat I trong céc
mdi trudng c6 chaa duong, cd pH thap, ching han nhu trong hoa qua, mat mia, ri
duong, mat ong, trong dat ruéng tréng mia, dit vuon cdy dn qua, trong cac dat co
nhiém dau mo (Nguyén Lan Diing, 1999). Nam men c6 nhiéu tng dung rong réi trong
linh vuc thuc pham, con nguoi tir 1au da biét tng dung ndm men vao san xuét céc loai

thuc pham truyén thong nhu ruou, bia, banh mi, ...

Hinh 1. Té bao nAm men quan sat duéi kinh hién vi dién tir
(Nguon: http://vietsciences.free.fr/lichsu/kinhhienvi.htm, ngay 18/04/2013)

2.1.1. Hinh dang va kich thwéc ciia nAm men

Hinh dang té bao: Ndm men thudng c6 hinh cau, hinh elip, hinh ovan va c6 ca
dang hinh dai. Chang hau hét ton tai dudi dang don bao, mot sé loai nhu Candida
albicans khong chi nay choi ma cac té bao ndi lai véi nhau tao thanh khuan ty gia va
Eremothecium gossypii hinh thanh khuan ty that (Kurtzman va Piskur, 2006).

Kich thuéc té bao: Kich thudc cua nam men khac nhau tiy theo loai va thoi ky
sinh truong caa nam men. Saccharomyces cerevisiae 1a ndm men thuong dugc st
dung trong 1én men rugu, bia c6 kich thudc chiéu rong khoang 2,5 — 10 pm va chiéu
dai 4,5 — 21 pm, c6 thé thay rd dudi kinh hién vi quang hoc (Nguyén Lan Ding,
1999).
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Hinh 2. Céc dang té bao nAm men khic nhau quan sat dwéi kinh hién vi dién tir
(Nguon: http://vietsciences.free.fr/khaocuu/nguyenlandung/nammen01.htm, ngay 21/04/2013)

2.1.2. CAu tao céia nam men

Thanh té bao: Thanh té bao nam men day khoang 25 nm, chiém 15 — 30% trong
lwong khd cua té bao nim men, duoc cau tao chi yéu tir glucan (60% khdi lugng thanh
té bao), mannoprotein, chitin va mot luong nho lipid.

Mang nguyén sinh chit: Mang nguyén sinh chit c¢é 3 ting két cau khac nhau,
duogc ciu tao chu yéu tir protein (50% khéi lwong kho), phan con lai 1a lipid va mét it
polysaccharide (Nguyén Lan Diing, 1999).

Chét nguyén sinh: Chit nguyén sinh cia nim men ciing twong ty nhu chat
nguyén sinh cua vi khuan, thanh phan chu yéu 1a nudc, protein, glucid, lipid, enzyme.

Nhan té bao: Nhan té bao ndm men 1a nhan dién hinh, c6 mang nhan, bén trong
la chat dich nhan cé chira hach nhan. Nhan té bao nam men Saccharomyces cerevisiae
c6 chira 17 d6i nhiém sac thé.

C4c bao quan va thanh phan khéac: Ty thé, khong bao, ribosome,. ..

2.1.3. Swsinh san va phat trién cia nam men

Theo Nguyén Lan Diing (1999), nAm men c¢6 hai hinh thiic sinh san 1a sinh san

httu tinh va sinh san vo tinh.

+ Sinh san hitu tinh: NAm men hinh thanh bao tu tGi & cac chi Saccharomyces,

Zygosaccharomyces va nhiéu chi nam men khéc thudc bo Endomycetales.
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+ Sinh san v tinh: Cha yéu bang hinh thac nay chdi (dién ra ¢ hau hét cac chi
nim men), hinh thic phan cat (& chi Schizosaccharomyces), bang bao tir (¢ chi
Geotrichum, Sporobolomyces, Candida albicans).

N4m men 1a céc vi sinh vat hoa di dudng vi ching st dung cac hgp chat hitu co
lam ngudn cung cép ning lwong cho sy sinh truong va phat trién. Ngudn carbon dugc
nim men st dung hau hét 13 duong sau carbon nhu glucose va fructose hoic cac
duong d6i nhu sucrose hoic maltose. Mot s6 10ai ¢6 thé sir dung duong nim carbon
(duong ribose). Nam men cd thé ton tai duoc trong diéu kién hiéu khi 13n ky khi véi
khoang nhét d6 twong ddi rong va pH acid thich hop cho su phat trién cia nAm men.

2.1.4. Vai tro va ing dung ciia nAm men

N4m men c6 nhiéu tng dung quan trong trong cong nghiép thuc pham nhu ding
trong san XUAt ethanol, bAnh mi, rugu vang, bia,... Trong d6 viéc tng dung nam men
vao viéc 18n men céc san pham néng nghiép dé san xuat ethanol rat dang duoc quan
tdm, ngudn ethanol gia thanh ré s& dong gép dang ké vao viéc giai quyét vin dé vé
nhién liéu va 6 nhidm méi tredng. Mot sé san pham wng dung caa ting dong nAm men
cu thé duoc liét ké trong Bang 1 (Jacobson va Jolly, 1989).

Bang 1. Sw hién dién va &ng dung ciia nAm men trong mét sé thuc pham,

thiec udng c6 con va san pham lén men

San pham, ing dung Nam men

Ruou, bia Saccharomyces cerevisiae

Banh mi va bot nhdo banh mi S. cerevisiae, S. exiguus, S. rosei

D-Arabitol (chat lam ngot) Candida diddensiae

Chat tao nhil twong C. lipolytica

Thirc 4n gia cam va ca Phaffia rhodozyma

Lactose va stta 1én men C. pseudotropicalis, Kluyveromyces fragilis, K. lactis
Lén men bia lager S. carlsbergensis

Mannitol (chat hit 4m) Torulopsis manitofaciens

Shoyu, Miso Zygosaccharomyces rouxii

Lén men rugu vang S. cerevisiae

Xylitol (chat lam ngot) T. candida

Lén men D-xylose C. shehatae, Pachysolen tannophilus, Pichia stipitis, P. segobiensis
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2.2. Nam men chiju nhiét

Nhiét d6 1a yéu té quan trong nhat anh huong dén hoat dong cia nim men.
Arthur va Watson (1976) di xac dinh nhiét d6 phat trién cia ndm men wa lanh
(psychrophilic) trong khoang 2 — 20°C; nim men wa nhiét d6 trung binh (mesophilic)
la 5 — 35°C: nAm men chiu nhiét (thermotolerant) 1a 8 — 42°C; ndm men wa nhiét
(thermophilic) la 28 — 45°C.

N4am men duoc sir dung rong réi trong nhiéu quy trinh cdng nghiép nhu trong san
Xuat thirc udng c6 con, sinh khdi va céc san pham trao ddi chat khac. Mot s6 san pham
dugc san xuat thuong mai trong khi ciing ¢6 nhiing san pham c6 gia tri vé mat sinh
hoc (Kurtzman va Fell, 1997). Theo Roehr (2001), nim men chiu nhiét c6 mot sé
thuan loi trong viéc san xuat ethanol trong diéu kién nhiét 6 cao bao gém: hoat dong
trao d6i chat van tét va tdc do 1én men cao tao ra nhiéu san pham; do tan cua oxy va
cac khi khac trong nudc giam khi nhiét o tang dam bao diéu kién ky khi cho qua trinh
lén men cta nAim men; d6 nhét cia méi tredng 18n men giam khi nhiét do ting nén
ning luong can thiét cho viéc tron moi trudong duoc giam di; co hoi bi nhidm duoc
giam thiéu.

Trong nhitng nghién ciu gan day, ndm men Kluyveromyces marxianus co thé
phét trién & nhiét do 47°C (Anderson et al., 1986), 40°C (Hughes et al., 1984), tham
chi la 52°C (Banat et al., 1992) va san sinh ethanol ¢ nhiét d6 cao trén 40°C (Fonseca
et al., 2008). Hon thé nita, K. marxianus con c6 thuan loi 1a tbc d6 phét trién cao
(Pecota et al., 2007) va kha ning sir dung rong rii cic co chat trong cong nghiép nhu
duong mia, bip, nudc trdi cdy, ri duong,... (Nonklang et al., 2008). Ngoai
Kluyveromyces marxianus, qua trinh 1én men ¢ nhiét d6 cao con c6 thé ké dén
Saccharomyces uvarum voi kha niang phat trién toi wu ¢ khoang nhiét do 25 — 43°C va
loai Candida spp. vai kha nang 1én men glucose ¢ nhiét do 40°C (McCracken va
Gong, 1982).

Tir dé tai nghién ciu khoa hoc “Phdn Idp va tuyén chon cac dong nam men chju
nhiét co kha nang lén men ethanol manh”, Nguyén Van Anh et al. (2011) di phan 1ap
dugc 31 dong nam men tir cAC ngudn trai cay chin, men rugu, men banh mi,... Bang
thi nghiém nudi cac dong nam men trong dung dich glucose 2% trong chai Durham va

do chiéu cao cot khi trong 6ng thiy tinh tp nguoc, nhitng dong ndm men da duoc Xac
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dinh c6 kha nang 1én men ethanol. Pac tinh chiu nhiét cta ching ciing dugc chung
minh khi nudi cay trong mdi truong & cac nhiét do khac nhau.
Nhitng dong naim men khéc nhau chiju anh huéng caa nhiét do khéng gidng nhau.
S6 lugng dong nAm men sinh ethanol ciing giam theo nhiét do (Bang 2).
Bang 2. Nhitng dong nAm men dwoc khao sat ¢d kha ning phat trién va san sinh
ethanol & nhiét 9 37°C dén 45°C

S6 lwong dong

. o C6 hiéu suit C6 hiéu suit Phét trién va
Nam men Téng sé dwec Ién men Ién men wan si(:1h
khao sat ¢ 37°C  ethanol trén ethanol trén ethanol & 45°C
50% & 37°C 50% ¢ 40°C

Candida 15 5 4 1
Hansenula 7 1 0 0
Kluyveromyces 12 8 5 5
Pichia 4 0 0 0
Saccharomyces 14 13 3 0
Schizosaccharomyces 2 0 0
Torulopsis 1 0 0 0

(Nguon: Hacking et al., 1984)
2.3. Mot s6 dong naAm men chiu nhiét quan trong

2.3.1. Nam men Kluyveromyces spp.

Hinh 3. Nam men Kluyveromyces lactis (a) va Kluyveromyces marxianus (b)

(Nguon:http://visualphotos.com/image/1x3745113/kluyveromyces_lactis_yeast_cell_kluyver
omyces, ngay 21/04/2013 va http://envis.kuenvbiotech.org/fungi.htm, ngay 21/04/2013)

Kurtzman va Fell (1997) da mé ta dic diém hinh thai caa Kluyveromyces spp. 1a
té bao cd hinh ovan, hinh elip va hinh tru kéo dai.
Theo Bang 2, Kluyveromyces spp. 1a dong nim men c6 kha ning chiu nhiét cao

nhat trong sé bay dong nim men dwoc khao sat (Hacking et al., 1984). Banat et al.

Chuyén nganh Cong nghé Sinh hoc 8 Vién NC&PT Cdng nghé Sinh hoc



Ludn vdn tét nghiép Pai hoc Khéa 34 — 2013 Trwong Pai hoc Can Tho

(1992) d3 phan 1ap dugc dong K. marxianus c6 kha ning phat trién va 1én men & nhiét
d6 52°C tir mau dat & mot nha may chung cat ruou tai An Po. Mot chang nim men K.
marxianus la IMB3 da dugc béo céo la c6 kha nang san sinh ethanol & 45°C trong moi
treong cO glucose, cellobiose (Barron et al., 1994), sucrose (Fleming et al., 1993) va
lactose (Brady et al., 1994). Brady et al. (1995) nhan thay rang khi K. marxianus IMB3
phat trién trén moi truong 2% glucose thi nAm men nay san sinh ra ethanol véi ndng
d6 cao nhat 1a 8,5 g/L va ning suat trén Iy thuyét 1a 83%.

2.3.2. Nam men Saccharomyces spp.

E

Hinh 4. Saccharomyces cerevisiae
(Nguon: http://microbewiki.kenyon.edu/index.php/Saccharomyces_cerevisiae_Alt, ngay 21/04/2013)

Té bao ndm men Saccharomyces spp. ¢6 hinh cau, hinh elip hoic hinh tru
(Kurtzman va Fell, 1997).

Torija et al. (2003) da két luan sy anh huong cua nhiét d6 1én men d6i véi
Saccharomyces cerevisiae 1a tir 15°C dén 35°C, sur phét trién ciia nAm men sé& thay doi
theo nhiét do. Puong ting truang cua vi sinh vat gom cac giai doan: pha tiém phat (lag
phase), pha chi sé (log phase), pha can bang (stationary phase) va pha tir vong (death
phase) khi quan sat ¢ nhiét do 25°C va 30°C, nhung & 35°C mat s6 nam men giam
nhiéu, dac biét & cudi giai doan Ién men. Két qua nay ciing tuong tu nhu nhitng béo
céo trudc cho rang mat s6 nAm men sé& giam khi nhiét d tang. Nhiét d6 cao c6 thé 1am
quéa trinh 1én men két thic sém, co nghia 13 1én men khong hoan toan va nong do
ethanol thap (Larue et al., 1980). Hon nita, Lee et al. (1980) da khao sat qua trinh Ién
men bai S. uvarum (hay S. carlsbergensis) trong mé nudi cay véi nhiét do gitra 25°C
va 43°C, két qua nhiét do thich hop cho sy phat trién ctia ndm men 1a 33°C trong khi

chiing c6 thé tao ethanol & mic nhiét d6 37 — 43°C (Sripiromrak et al., 2006).
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Trong sudt qué trinh 1&n men, mat s6 té bao thay doi dang ké do ching nhay cam
véi ethanol, mot s6 dong khong con ton tai khi ndng do ethanol cao. Bong thoi, kha
nang chiu ethanol con phu thudc vao nhiét do. Diéu nay ly giai tai sao mot vai dong co
mat sé giam & mot vai nhiét d6 nhung c6 thé hoan tat qua trinh Ién men & nhiét do
khac (Torija et al., 2003).

2.3.3. Nam men Candida spp.

Té bao nim men Candida spp. c6 dang hinh cau, hinh elip, hinh tru hoic tru kéo
dai, dac biét co cac té bao hinh dai ndi voi nhau tao thanh nhiing soi goi la khuan ty
gia (Kurtzman va Fell, 1997) (Hinh 5).

Hinh 5. Candida spp.

(Nguon: http://www.syadh.com/vb/imgcache8/3923.imgcache.jpg, ngay 20/04/2013)

McCracken va Gong (1982) da khao sat su 1én men glucose ¢ 40°C cua 8 dong
nim men Candida spp. dugc phan Iap tir b mia. Két qua c6 3 dong cho két qua hiéu
suit 1én men cao nhat. Trong d6 1 dong duoc khao sét can than véi nhiét do cao nhat
khoang 48°C vi day la nhiét d6 thich hop cho su duong hoa lién tuc cellulose va Ién
men hoic mét trong hai qué trinh s& dugc két hop véi enzyme isomerase xylose dé
thuc hién tién trinh dong phan hoa va 1én men xylose. O 45°C, tir 10% (w/v) glucose
s tao ra 4,3% (w/v) ethanol trong 2 ngay. Toc d6 1én men ban dau gan nhu khong doi
trong khoang nhiét do tir 30°C dén 50°C. O 50°C c6 khoang 2% (w/v) ethanol dugc tao
ra tir 4,5% (w/v) glucose trong 6 gio (Sripiromrak, 2006).
2.4. Su 1én men ethanol

Lén men ethanol 14 qua trinh chuyén hoéa dudng thanh ethanol dugc thuc hién boi
nhiéu nhdm vi sinh vat khac nhau nhung chu yéu 1a nam men. Trong cong nghiép con,

bia, ruwou, cac loai nuéc udng cO coén, nguoi ta thuong st dung ndm men
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Saccharomyces cerevisiae, Schizosaccharomyces pombe, Kluyveromyces trong qua
trinh 1én men tao ethanol.

Ethanol dugc san xuat chi yéu tir cac loai nguyén ligu tir thuc vat c6 chta duong,
hoac tinh bot va cellulose théng qua phan tng trung gian thay phén tao duong.

- Céc co chit c6 ham luong dudng cao thuong duoc dung dé Ién men ethanol
thuong la: ri duong, nuedc mia, ca cai duong, nudce trdi cay chin; su [én men tir cac
nguyén liéu nay duoc thuc hién truc tiép ma khong thdng qua qua trinh thay phan tao
duong.

- Nhing co chét giau tinh bot nhu: gao, 1ta mi, ngd, khoai mi, khoai tay, khoai
lang,... Dbi véi cac loai nguyén liéu nay can phai ¢ qué trinh thay phan tinh bot tao
duong cho nam men sir dung dé 18n men tao ethanol.

(CsH1005), + NH,0 — nCeH 1,04

(tinh bot) (glucose)
C6H1206 — 2CH3CH20H + 2C02
(glucose) (ethanol)

C4c ngudn nguyén liéu chira cellulose nhu: gd, gidy, xac mia,... cling co thé sir
dung dé san xuét ethanol nhung viéc xir Iy dé phan cét cellulose tao glucose rat kho
khan va tén kém.

2.4.1. Co ché cia qua trinh 18n men ethanol tir glucose

Lén men ethanol 1a qué trinh trao chuyén hoa dudi tac dung cua chét xdc tac 1a
enzyme. Day 1a qua trinh 1én men ky khi dudi sy c6 mit cua nim men tao thanh
ethanol va giai phong khi CO..

Qua trinh 1én men rugu cia nam men gom hai giai doan chinh:

- Tang sinh khdi nam men: Té bao nim men phét trién va ting sinh khéi, giai
doan nay can su hién dién cua oxy.

- Lén men chuyén héa duong thanh ruou: Qua trinh ndy xay ra dudi diéu kién
Ky khi theo so @6 Hinh 6.
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Hinh 6. Co ché 1&n men glucose ciia nAm men tao ethanol va CO,
(Norr et al., 2003)

2.4.2. Cac yéu té anh hwéng dén quéa trinh 1én men ethanol ciia nAm men

+ Dinh dudng

Nito va ngudn carbon 1a yéu té dinh dudng chinh trong méi trudong 1én men. Su
tuong tac 14n nhau cua cac chat dinh dudng co thé dong vai tro quan trong trong trao
d6i chat cua nAm men. C4c chit bd sung vao moéi trudng sinh truéng c6 chira maltose
hoic glucose cing véi ngudn nito nhu peptone s& 1am ting sinh khdi va sy san sinh
ethanol (Helena de Cruz et al., 2003).

+ Nhiét do

Nhiét d6 1a yéu t can thiét anh huong 16n dén hoat tinh cua nam men. Théng
thuong nhiét @6 phu hop cho 1én men la 28 — 30°C. Nhiét @6 khoang hon 50°C va dudi
0°C thi su 1én men hau nhu bi dinh tré. Théng thuong qué trinh 18n men & nhiét do
thip s& kéo dai hon, nhung 1én men & nhiét d6 qua cao s& 1am ton that san pham, ciing
nhu anh huéng dén mai vi san pham. Trong cdng nghiép 1én men thuc pham, nhiét do
t6i wu ctia qua trinh 1én men c6 thé khdng trang khép véi nhiét do téi wu cho su sinh
trudng cua vi sinh vat.

+ pH

Nong do cua ion H' ¢6 anh hudng dang ké dén su 1én men trong céng nghiép do
pH dong vai tro quan trong trong viéc kiém soat cac vi khuan co thé bi nhiém va anh
hudng 1én sy phéat trién cua ndm men. Nang suét [én men ethanol cao nhat thuong dao
dong ¢ pH 4,5 — 4,7. Khi pH dugc diéu chinh Ién 7 hodc cao hon thi acid acetic duoc
tao thanh tu acetaldehyde dua vao sy gia tang hoat dong cua enzyme aldehyde

dehydrogenase, glycerol duoc san sinh va tc ché su 1én men (Wang et al., 2001).
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+ Khi oxy va carbonic

N4m men 1a vi sinh vat vira ky khi vira hiéu khi. Trong diéu kién ky khi, chlng
1én men dudng tao thanh rugu va khi carbonic (CO,). Con trong diéu kién day du oxy,
chung c6 kha ning oxy hoa duong thanh CO, va nudc, dong thoi sinh san va phat trién
manh. Ham lugng CO, hinh thanh trong qué trinh 1€én men thuong han ché manh su
sinh san cta nidm men. Trong diéu kién nhiét do cao, lugng khi hoa tan trong dung
dich 1én men s€ giam Xuéng, tao diéu kién ky khi cho qué trinh 1én men ctia nam men.

+ Néng d6 ethanol

Nong d6 ethanol ciing dong vai trd quan trong trong qua trinh 1én men, néng do
ethanol cao co thé tc ché kha ning sinh san té bao va kha nang sdng sot ctia nAm men.
Viéc chon loc dong ndm men c6 kha nang chiu duogc néng do ethanol cao s€ mang lai
loi ich dang ké cho qué trinh 1én men vi cac dong ndim men ndy c6 thé nang cao hiéu
sudt cta qua trinh 1én men.

Ngbé Thi Phuong Dung (2009) di phéan 1ap duoc 50 dong nAm men tir vién men
rugu, chin dong dugc chon dé khao sat kha nang chiu do con. Két qua thur kha nang
chiu dung d6 con cho thiy bay dong c6 kha ning chiu do con trong khoang 5 — 6%
(w/v) ethanol va hai dong c6 kha niang chiu d6 cdn thap hon tir 2,4 — 3% (w/v) ethanol.

+ Néng do dich 1én men

Nong d6 dich 1én men duge xac dinh bing khéi luong dudng sucrose trong dung
dich (d6 Brix). Nong d6 dich duong quéa cao s& lam thay doi 6 nhét cia moéi truong
ting ap suit din dén mat can bang trang thai sinh Iy caa nim men. Nong d6 ethanol
duogc san sinh ting cao cling gay uc ché nim men. Tuy nhién néu nong do dich duong
quéa thap thi s& khdng kinh té vi s& 1am giam ning suat 1én men, hao phi trong qua trinh

chung cit.
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CHUONG 3. PHUONG TIEN VA PHUONG PHAP NGHIEN CUU

3.1. Phwong tién nghién ciru

3.1.1. Dung cy, thiét bi

- Cén phan tich (Ohaus Corp, ARA520, M¥)

- Kinh hién vi quang hoc (Olympus Optical, BH-2, Nhat)

- May vortex (HEIPOLPH, buc)

- Nbi thanh tring (Breukelen, Ha Lan)

- Tu cay (Totelstar Bio-11-A, Tay Ban Nha)

- T u (Henrich, Buc)

- Water bath & Shaker (GESELLSCHAFT, Dtc)

- Céc dung cu thdng dung nhu: budng dém hong cau, dng nghiém, pipet, binh
tam gié4c, ong dong. ..

3.1.2. Nguyén vat liéu

- Dich ri duong (dugc thu mua tir Nha may duong Phung Hiép — Hau Giang)

- Khoai tay, agar

- 44 dong ndm men: 9 dong da dwgc phan lap tir dé tai cua Nguyén Van Anh et
al. (2011) (C2, CC, BM2, BM3, HN3, HN4, HDD2, V2 Va V3), 4 dong da dugc tuyén
chon tir dé tai cua Nguyén Hiru Tudng et al. (2012) (HX1, N1, MO va T), 29 dong da
dugc tuyén chon tir dé tai cua Nguyén Thi Ngoc Mai (2011) (14, 17, 26, 30, 57, 65,
66, 87, 89, 92, 96, 107, 110, 122, 135, MR15, MR19, N23, VIII, 20/5, 29/3, 126.5,
Ylc, Y5¢, Y10, Y11, Y58, Y64 va Y65) va 2 dong tr Trung tdm nghién ctru Cong
nghé Sinh hoc va Cong nghé Lé&n men san pham N6ng nghiép, Khoa Céng nghé,
Truong Dai hoc Khon Kaen, Théai Lan (L04-2 va L07-2).

3.1.3. Hoa chat

a) Moi truwong

- Moi truong YM agar: yeast extract 0,3%, malt extract 0,3%, D-glucose 1%,
peptone 0,5%, agar 1,5%

- Moi truong PGY': khoai tdy 20%, D-glucose 2%, yeast extract 0,2%

b) Céc héa chdt khac

C,HsOH, D-glucose, NaOH, acid citric,...
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3.2. Phwong phap nghién ciru

3.2.1. Thir kha ning chiu nhiét cia 44 dong nam men

Muc dich: Tuyén chon nhitng dong naim men c6 kha niang sinh truéng va phét
trién tét & nhiét do cao.

Phwong phap:

- Thi nghiém 2 nhan t (dong nim men va nhiét do) véi 3 lan lap.

- Nubi sinh khéi 44 dong ndm men trong méi trudng PGY trong 24 gio.

- Cay ria cac dong ndm men trén dia petri c6 chira moi trudng YM agar.

- U céc dia petri & cac nhiét do khac nhau: 30, 36, 39, 42, 43, 44 va 45°C tir 1 dén
4 ngay.

- Quan sat sy tao thanh khuan lac cta cac dong nAm men khéc nhau trén thach.
Chi c6 cac dong ndm men chiu nhiét méi c6 kha ning phat trién thanh khuan lac &
nhiét do cao.

- Chi tiéu danh gia: Kha ning phat trién tét thanh khuan lac to, tron cua cac dong
nim men & diéu kién nhiét 6 cao trong thoi gian tir 1 dén 4 ngay.

- Tuyén chon nhirng dong ndm men cé kha ning phét trién ¢ nhiét do cao.

3.2.2. Thir kha ning chiu ethanol cia 44 dong nAm men

Muc dich: Tuyén chon nhitng dong nim men phat trién tét trong méi trudng co
ethanol.

Phuwong phap:

- Thi nghiém 2 nhan t6 (dong nAm men va nong do ethanol) véi 3 1an lap.

- Nudi sinh khéi 44 dong nam men trong méi trudng PGY trong 24 gio.

- Cay ria cac dong nam men trén dia petri c6 chtra moi truong YM agar c6 bo
sung céac nong do ethanol tinh khiét khac nhau 4, 8, 10 va 12%. Ethanol duoc b sung
trong qua trinh d6 moi truong agar vao dia.

- U céc dia petri & nhiét ¢ 30°C tir 1 dén 4 ngay.

- Quan sét su tao thanh khuan lac cua cac dong nam men khac nhau trén thach.
Chi ¢ cac dong nam men chiu ethanol méi c6 kha niang phat trién thanh khuan lac

trén mdi trudng ¢ nong do ethanol cao.
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- Chi tiéu danh gia: Kha ning phat trién tét thanh khuan lac to, tron cua cac dong
nam men & diéu kién ndng do ethanol cao trong thoi gian tir 1 dén 4 ngay.

- Tuyén chon nhitng dong nam men cé kha ning phat trién trén méi trudng co
ndng do ethanol cao.

* Tuyén chon nhitng dong nim men c6 kha niang chiu nhiét va chiu ethanol tur
cac thi nghiém 3.2.1 va 3.2.2.

3.2.3. Khao sat kha niing 1én men dwdng glucose cia cac dong nAm men da
tuyén chon

Muc dich: Tuyén chon cac dong nim men c6 kha ning 1én men manh bang
phuong phap 1én men dung dich duong glucose 2% trong 6ng Durham.

Phwong phap:

- Thi nghiém 1 nhan t5 (dong nam men) 3 lan lap.

- Nubi sinh khéi nAm men tuyén chon tir cac thi nghiém 3.2.1 va 3.2.2 trong moi
treong PGY trong 24 gio.

- Ching 1 mL dung dich nAm men v&i mat sé 10” t& bao/mL vao éng Durham cé
chra 9 mL dung dich sucrose 2% da dugc khu tring ¢ 115°C trong 10 phdt (mat s6
sau khi chang 1a 10° t& bao/mL). Lic that déu dé dung dich duong tran ddy vao 6ng
thay tinh up nguoc nam bén trong 6ng Durham chiéu cao 30 mm, u & nhiét ¢ phong.

- Chi tiéu danh gia: Chiéu cao cot khi CO, sinh ra trong 6ng thuy tinh up nguoc
tai cac thoi diém 4, 8, 12, 16, 20 va 24 gio .

- Chon loc nhitng dong nam men c6 kha nang 1én men nhanh va manh.

3.2.4. Khao sat kha ning sinh ethanol & nhiét d§ cao cia dong nAm men da tuyén
chon

Muc dich: Tuyén chon nhiing dong nAm men c¢6 kha ning tao ethanol cao & nhiét
do cao.

Phuwong phap:

- Thi nghiém 2 nhan t (dong nAm men va nhiét do) véi 3 lan lap lai.

- Nudi sinh khdi ndm men tuyén chon tir thi nghiém 3.2.3 trong méi truong PGY

dén khi mat sd t& bao ndm men dat 108 té bao/mL.
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- Cho 99 mL dung dich ri dudng nong do 20°Brix vao binh tam giac 250 mL, khir
trung ¢ 115°C trong 10 phut.

- Chang 1 mL dung dich nAim men d3 nudi cdy vao c4c binh tam giac, mat sb
nim men sau khi chung 1a 10° t& bao/mL.

- U 5 — 7 ngay trong diéu kién ky khi (day bang waterlock) ¢ cac nhiét 4o khéac
nhau: nhiét d6 phong, 35, 40 va 45°C. Bém sb bot khi sinh ra trong 2 phat sau mdi 24
gio.

- Chung cat dé thu ethanol va do ndng do ethanol thu duoc, quy vé nong do
ethanol ¢ 20°C.

- Chi tiéu danh gia kha ning 1én men tao ethanol ¢ cac nhiét d6 khac nhau: Nong
d6 ethanol thu dugc sau 18n men. Tuyén chon céc dong nim men cho nong do ethanol
cao ¢ nhiét do cao.

3.2.5. Khio sat cac diéu kién Ién men ethanol & nhiét do cao cia dong nam
men di tuyén chon

3.2.5.1. Anh huéng cia mat sé gidng chiing va ndng dé dwong

Muc dich: Khao sat anh huong cia mat sb giéng ching va néng do duong 1én
kha ning 1én men tao ethanol cia cac dong nAm men.

Phuwong phap:

- Thi nghiém 2 nhan t6 (mat sé gidng chung va ndng do duong) vai 3 lan lap.

- Nudi sinh khéi ndm men tuyén chon tir thi nghiém 3.2.3 trong mdi truong PGY
dén khi mat sd t& bao ndm men dat 10°, 10" va 108 té bao/mL.

- Cho 99 mL dung dich ri duong ¢ 4 d6 Brix khac nhau: 15, 20, 25 va 30°Brix
vao binh tam giac 250 mL, khtr trung ¢ 115°C trong 10 phut.

- Ching 1 mL dung dich nAm men d& nudi cy vao cac binh tam giac 250 mL,
mat s6 nAm men sau khi chung lan luot 12 10%, 10° va 10° t& bao/mL.

- U 5 — 7 ngay trong diéu kién ky khi (day bang waterlock) & nhiét 6 dugc chon
tir thi nghiém 3.2.4. Dém bot khi sinh ra trong 2 phut sau mdi 24 gio.

- Sau thoi gian u, dem chung cat dich 1én men dé thu ethanol va do nong do

ethanol thu dugc, quy vé nong do ethanol ¢ 20°C.
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- Chi tiéu danh gi4 kha niang 1én men tao ethanol ¢ cac mat sb gidng chang va
nong do duong khac nhau: Nong do ethanol thu dugc sau 1én men, ham luong dudng
sur dung.

3.2.5.2. Anh huéng cia thoi gian 1én men va pH méi truong

Muc dich: Khao sat kha ning 1én men cua nAm men & cac moi trudng co gia tri
pH khéc nhau va thoi gian 1én men.

Phwong phap:

- Thi nghiém 2 nhan t6 (pH méi trudng va thoi gian 18n men) vai 3 1an lap lai.

- Nubi sinh khi cac dong nam men tuyén chon tir thi nghiém 3.2.3 trong moi
truong PGY diéu chinh cho mat sé té bao ndm men thich hop (chon tir thi nghiém
3.2.5.1).

- Cho 99 mL dung dich ri dudng c6 néng d6 dudng thich hop (dugc chon tir thi
nghiém 3.2.5.1) vao binh tam gi4c 250 mL. Diéu chinh gia tri pH & cac binh khéac
nhau: 4,0; 5,0; 6,0 va pH tu nhién. Khtr tring cac binh tam giac trén ¢ 115°C trong 10
phat.

- Chiing ndm men da nudi cdy vao céac binh tam giéc.

- U 3, 5 va 7 ngay trong diéu kién ky khi (day bang waterlock) & nhiét do dugc
chon tir thi nghiém 3.2.4. Bém bot khi sinh ra trong 2 phat sau mdi 24 gio.

- Chung cét dé thu ethanol va do ndng d¢ ethanol thu duoc, quy vé nong do
ethanol ¢ 20°C.

- Chi tiéu danh gia kha nang 1én men tao ethanol & cac moi trueong co gia tri pH
va thoi gian 1én men khac nhau: Nong dé ethanol thu duoc sau Ién men, gié tri pH sau

I&n men.

3.2.6. Pinh danh dong nam men dwgc tuyén chen

Muc dich: Khao sat dic tinh sinh hoc caa dong nam men duoc tuyén chon bing
phuong phap quan sat khuan lac, chup hinh dué6i kinh hién vi va dinh danh & muc do
loai.

Phuwong phdp: Dinh danh cac dong nAm men bang phuong phap sinh hoc phén

tu.
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- Cac dong ndm men duge dinh danh bang cach giai trinh tu nucleotide gitra
ving ITS1, 5.8S rDNA va ITS2. Chudi trinh tu dugc so sanh tuong dong véi di liu
trén ngan hang gene caa NCBI (http://www.ncbi.nlm.nih.gov), tir d6 xac dinh loai cua
mMau nam men.

- Tom tat cac bude dé dinh danh nAm men bang k¥ thuat sinh hoc phan tir:

+ Ly trich DNA nim men
+ Kiém tra ham luong va chéat lugng DNA bang phuong phép quang phd va

dién di trén gel agarose 0,8%.

+ Khuyéch dai ving vung ITS1, 5.8S rDNA va ITS2 bang k§y thuat PCR Vi

cap moi tong ITS 1-4:

ITS1: 5°-TCCGTAGGTGAACCTGCGG-3’
ITS4: 5-TCCTCCGCTTATTGATATGC-3’
+ Tinh sach san pham khuéch dai.
+ Kiém tra ham luong va chat lwong san pham sau tinh sach bang phwong

phap quang phd va dién di trén gel agarose 2%.

+ Giai trinh tu san pham PCR theo ca hai hudng biang may giai trinh tu ty
dong.

+ So sanh BLAST vai dir liéu trén ngan hang gene cia NCBI va xac dinh
dong ndm men phan lap.

3.2.7. Xir ly s6 liéu, phan tich théng ké: S liéu duoc xir Iy bang chuong trinh
Microsoft Office Excel 2007 va Statgraphics Centurion XV, USA.
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CHUONG 4. KET QUA VA THAO LUAN
4.1. Kha niing chiu nhiét cia 44 dong nam men
Kha nang sinh truong & cac mirc ¢ nhiét do khac nhau caa 44 dong nim men
duoc thé hién ¢ Bang 3.

Bang 3. Kha ning chiu nhiét ctia 44 dong nam men sau 48 gio

STT ,D(‘)ng Nhiét d¢ khao sat
nam men 30°C 36°C 39°C 42°C 43°C 44°C 45°C
1 14 + + + - — _ _
2 17 + + - - — _ _
3 20/5 + + + - — _ _
4 26 + + — - - _ _
5 29/3 + + + - — _ _
6 30 + + + - - _ _
7 57 + + + - _ _ _
8 65 + + + - _ _ _
9 66 + + - — — _ _
10 87 + + + - — _ _
11 89 + + + - — _ _
12 92 + + + - — _ _
13 96 + + + - _ _ _
14 107 + + + - — _ _
15 110 + + + - — _ _
16 122 + + - - - _ _
17 126.5 + + - - - _ _
18 135 + + - - - _ _
19 BM2 + + + + + + _
20 BM3 + + + + - — _
21 C2 + + + + + — _
22 CcC + + + + + — _
23 HDD2 + + + + — — _
24 HN3 + + + + — — _
25 HN4 + + + + — _ _
26 HX1 + + + + — _ _
27 MO + + + + — — _
28 MR15 + + + - — _ _
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Bang 3. Kha ning chiu nhiét ciia 44 dong nAm men sau 48 gio (tiép theo)

STT ,Dc‘)ng Nhiét do khao sat
nam men 30°C 36°C 39°C 42°C 43°C 44°C 45°C

29 MR19 + + + - — _ _
30 N1 + + + + — _ _
31 N23 + + + - — _ _
32 T + + + - — _ _
33 V2 + + + + + _ _
34 V3 + + + + + _ _
35 VIII + + - — — _ _
36 Y10 + + - - — _ _
37 Y11 + + + + _ _ _
38 Ylc + + + + - _ _
39 Y58 + + + - - _ _
40 Y5¢ + + + - — _ _
41 Y64 + + + - - _ _
42 Y65 + + + - - _ _
43 L04-2 + + + + + _ _
44 LO7-2 + + + + + _ _

Tong cong 44 44 36 16 7 1 0

Ghi cha: Ddau “+”: ¢6 khuan lac, ddu “—: khéng cé khuan lac

Sau 48 gio cdy nAm men trén moi truong dinh dudng, tit ca cac dong nAim men
déu phét trién trong khoang nhiét dé 30 — 36°C. O mirc nhiét d6 39°C, ¢ 36 dong phat
trién. O mac nhiét do 42°C, chi c6 16 dong phat trién. Bén muc nhiét d6 43°C chi con
quan sat duoc sy phat trién caa 7 dong nam men (C2, CC, BM2, V2, V3, L04-2 va
L.07-2) (Hinh 7). Chi c6 dong nam men BM2 hinh thanh khuan lac ¢ nhiét d6 44°C.
Khéng c6 dong ndm men nao phat trién va tao khuan lac ¢ 45°C sau 48 gio u. Diéu
nay chiing to nhiét do 1a mot trong nhitng yéu té anh huong 16n dén sy phat trién cua
cac dong nam men. Nhiét do cang cao, s6 dong nam men phat trién cang it.

Két qua di chon dugc 7 dong tir 44 dong nim men c6 kha nang sinh truong &
nhiét d6 cao (43°C). Bay dong nim men duoc lya chon 1a: C2, CC, BM2, V2, V3,
L04-2 va LO7-2.
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Hinh 7. Khuan lac ciia 7 dong nAm men BM2, C2, CC, V2, V3, L04-2 va
LO07-2 ¢ 43°C sau 48 gio u

4.2. Kha niing chiu ethanol ciaa 44 dong nam men
Kha ning sinh truéng ¢ méi trudng ¢6 bd sung nong do ethanol khac nhau cua
44 dong nAm men duoc thé hién ¢ Bang 4.

Bang 4. Kha ning chiu ethanol cia 44 dong nAm men sau 48 gio

Nong d$ ethanol bé sung

STT Dong nam men

4% 8% 10% 12%
1 14 + + + +
2 17 + + + —
3 20/5 + + + +
4 26 + + + +
5 29/3 + + + +
6 30 + + + —
7 57 + + + +
8 65 + + + +
9 66 + + + —
10 87 + + + +
11 89 + + + +
12 92 + + + —
13 96 + + + —
14 107 + + + +
15 110 + + — —
16 122 + + + —
17 126.5 + + + —
18 135 + + + —
19 BM2 + + + —
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Bang 4. Kha ning chiu ethanol cia 44 dong nAm men sau 48 gio (tiép theo)

Néng do ethanol bd sung

STT Dong nim men

4% 8% 10% 12%
20 BM3 + + - -
21 C2 + + + +
22 CC + + + +
23 HDD2 + + + -
24 HN3 + + - -
25 HN4 + + + -
26 HX1 + + - -
27 MO + + + +
28 MR15 + + + +
29 MR19 + + + +
30 N1 + + + +
31 N23 + + + +
32 T + + — —
33 V2 + + + +
34 V3 + + + +
35 VI + + + +
36 Y10 + + + +
37 Y11 + + + -
38 Yic + + - -
39 Y58 + + + +
40 Y5¢ + + + -
41 Y64 + + + +
42 Y65 + + + +
43 L04-2 + + + +
44 L07-2 + + + +
Tong cong 44 44 38 25

Ghi cht: Ddu “+” ¢6 khuan lac, ddu “—" khéng cé khuan lac
Sau 48 gio cdy nAm men trén moi truong dinh dudng, tit ca cac dong nam men

déu phat trién trong moi trudng cd bo sung 4 va 8% ethanol. O muac d6 10% ethanol,
c6 38 dong phat trién, tuy nhién khi ting nong d6 ethanol 1&n 12% chi con c¢6 25 dong
c6 thé phat trién. Ca bay dong nam men c6 kha ning chiu nhiét & 43°C déu c6 kha

nang hinh thanh khuan lac trén méi trudng ¢ bo sung 12% ethanol. Nhin chung, s6
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dong nim men c6 thé phat trién giam khi nong do ethanol bd sung ting. Piéu nay
chting t ethanol 1a mot trong nhitng yéu té anh hudng I6n dén su phat trién cua céc
dong ndm men. Ethanol &c ché qué trinh phat trién cia nAm men, ndng do ethanol cao
s& gay ngd doc nam men.

Tir cac két qua 4.1 va 4.2, chon ra dugc bay dong nim men vira c6 kha ning chiu
nhiét, vira c6 kha nang chiu ethanol cao: BM2, C2, CC, V2, V3, L04-2 va L07-2. Bay
dong ndm men nay duoc st dung cho cac thi nghiém tiép theo.

4.3. Kha ning 1én men dwdng glucose cia cac dong nAm men di tuyén chon

Kha ning 1én men cta cac dong ndm men duoc theo ddi va xac dinh & cac thoi
diém 4, 8, 12, 16, 20 va 24 gid sau khi chung. Két qua chiéu cao cot khi CO, sinh ra
trong 6ng thay tinh up nguoc duoc trinh bay trong Bang 5.

Bang 5. Chiéu cao cot khi CO, (mm) trong 6ng Durham

D¢ Thoi gian Chiéu cao cft khi CO, (mm)
ong Ay bin

< xuat hién _ . . . N
nam men bot khi (gid) 8givr 12¢gi0 1690 20gi0 24 gio

1 C2 7 1,00°  4,67° 10,00° 20,33 30,00
2 cC 7 1,00° 533*  10,67° 23,33% 30,00
3 BM2 7 1,00°  4,00° 9,67°  20,00® 27,33°
4 V2 6 200" 933  2067° 30,000 30,00°
5 V3 7 0,67° 3,67 8,33¢ 18,67°  27,67°
6 L04-2 7 0,67° 7,67  1567° 24,67 30,00°
7 LO7-2 10 0,00°  4,00° 10,67¢ 27,33® 30,00
cV% 69,07 44,57 39,09 19,13 472

Ghi cha: Chiéu cao toi da cua cét khi trong ong Durham 1a 30 mm. Gi4 trj trong bang la gia trj trung
binh cuia 3 lan Igp. C&c tri trung binh trong cting mét cét theo sau ¢ cac mau tir giong nhau thé hién
su Khac biét khéng cé y nghia thong ké ¢ do tin cdy 95%.

Phuong phép 1én men duong glucose trong 6ng Durham gitip danh gia so bo kha

nang 1én men cta bay dong nam men di tuyén chon.

Trong khoang thoi gian dau sau khi ching giéng, cac dong nam men chi yéu
tang sinh kh6i nén qua trinh 1én men dién ra cham. Sau 6 gio ching, bot khi méi bat
dau xuat hién trong ong chira dong nAm men V2, cac 6ng con lai c6 bot khi xuat hién
cham hon (7 gio va 10 gio sau khi chung). Dong nam men V2 thé hién kha ning 1én
men manh trong sudt 24 gio. O cé4c thoi diém khao séat 8, 12, 16 va 20 gio, chiéu cao

cot khi CO, trong 6ng chira dong nam men V2 ludn cao hon cac dng con lai (Bang 5).
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Sau 20 gio 18n men, cot khi CO, trong ng chira dong nAm men V2 dat gia tri cuc dai
(30 mm). Bén thoi diém 24 gio sau khi chung gidng, hau hét cac dong nAim men déu
sinh bot khi 1am day dng. Két qua cho thay dong nam men V2 c6 kha ning 1én men
nhanh va manh hon cac dong nAm men con lai, nén dong nAm men V2 duoc chon dé
thuc hién cac thi nghiém tiép theo.
4.4. Kha niing sinh ethanol & nhiét d§ cao cia dong nAm men V2
Chang 1 mL dung dich ndm men V2 (sau 24 gio & trong méi trudng PGY) vao
99 mL dung dich ri dudng (20°Brix) véi mat s6 10° té bao/mL. Sau 5 ngay 1 ¢ cac
nhiét do 35, 40, 45°C va nhiét d6 phong, tién hanh chung cat va do do ruou sinh ra.
Kha ning sinh ethanol & cac mtrc do nhiét d6 khac nhau cia dong nim men V2

duoc thé hién & Hinh 8.

35 -
2,917 2,932 2.92%

1 - 0,75

Néng di ethanol {%w/v)

Tu nhién 35°C 40°C 45°C
(28 -32°C) Nhiét d5

Hinh 8. Biéu @ anh hwéng caa nhiét dd @ Ién ndng dd ethanol sinh ra
Ghi chu: S li¢u trong biéu do |a gia tr trung binh cua 3 lan lgp. CAc gié tri theo sau c6 cac mau tir
giong nhau thé hién sy khac biét khong co y nghia thong ké ¢ do tin cdy 95%.

Két qua cho thay ba nghiém thac nhiét do moéi truong tuy nhién (nhiét do dao
dong tir 28 dén 32°C tai thoi diém khao sat), 35°C va 40°C khong khéc biét co y nghia
& mirc do tin cay 95%. Do rugu cao nhat dugc ghi nhan & 35°C (2,93% wi/v). Do ruou
sinh ra giam manh nhat khi ting nhiét do tir 40°C Ién 45°C (tir 2,92 xudng 0,75% w/v).

Theo nghién ctiu ciia Ghorbani et al. (2011), & nhiét d6 binh thuong, dong nam
men Saccharomyces cerevisiae co thé tao ra 1,915% (w/v) ethanol trong méi truong ri
duong. Nhiét do 1a yéu té anh huong rat Ién dén su 18n men tao ethanol cia nam men.

Theo Navarro va Durand (1978) khi nhiét do tang cao thi lugng ethanol tich lity ndi
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bao trong té bao nAm men ting cao lam ngung tré su phat trién cua nAm men. Vi vay
lugng ethanol sinh ra giam khi nhiét d6 moi truong tang.

Vi thi nghiém duoc tién hanh nham khao sat kha ning 1én men & nhiét 6 cao cua
nam men nén nhiét do u cho céc thi nghiém tiép theo dugc chon la 40°C.
4.5. Cac diéu kién 1én men ethanol & 40°C ciia dong nAm men V2

4.5.1. Anh hwéng cia mat sé gidng chiing va ndng dé dwong

Kha ning sinh ethanol cua dong nAm men V2 véi mat sé gidng chang va néng do

duong khac nhau dugc ghi nhan qua Hinh 9.

4,482 a
45 - 48 437
i 3,870 be

E 4 3,70¢d 3,78 3,50 3,750 3,75bc
£
=
=
= % 15°Brix
£ @20°Brix
(=1
= 25°Brix
=
= ®30°Brix

Mit s6 giong chiing (té bao/mL)

Hinh 9. Biéu dé anh hwéng cia mat sé giéng chiing va ndng do dwong
lén nong dd ethanol sinh ra

Ghi chu: So ligu trong biéu do |a gia tri trung binh cua 3 lan lgp. CAc gié tri theo sau c6 cac mau tir
giong nhau thé hién su khac biét khong co y nghia thong ké o d¢ tin cdy 95%.

Két qua cho thay hai nghiém thic 10° té bao/mL — 25°Brix va 10° t& bao/mL —
25°Brix cho két qua do ruou cao nhat (Ian luot 13 4,48% va 4,37%) va khong khéc biét
¢ y nghia & muc do tin cdy 95%. Vi mat s giéng chang 10° té bao/mL va nong do
duong ban dau 15°Brix thi nong do ethanol sinh ra l1a thap nhat (2,50%). Tuy nhién,
ndng do ethanol sinh ra & nghiém thirc mat sé cao nhét (10° t& bao/mL) va ndng do
duong cao nhat (30°Brix) lai khéng phai 1a gia tri cao nhat (3,75%). Diéu nay ching
td, mat s6 giéng chung va nong do dudng ban dau cao s& 1am han ché nhat dinh lugng
ethanol sinh ra cia nAm men.

Nhin chung, nong do ethanol c6 xu hudng thay ddi giéng nhau & tat ca cac mat

s6 gidng chung: khi nong d6 duong ting tir 15 ti 25°Brix thi ndng do ethanol tuong
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ing tang, nhung khi ting 1én 30°Brix thi luong ethanol giam. Nong do ethanol ludn dat
cao nhat & nghiém thirc 25°Brix trong ca ba trudong hop mat s6 gidng chung khac nhau.
Nong d6 dudng 1a mét trong nhitng yéu té quan trong anh huong dén kha ning sinh
ethanol cua nam men. Nong d6 dudng ban dau thap s& 1am giam ning suit Ién men
trong khi nong d6 dich dudong quéa cao s& lam thay do6i ap suat tham thau gay nguy
hiém dbi vai té bao ndm men (Pereira et al., 2010).

Nong do ethanol thu duoc c6 xu hudng thay doi gibng nhau khi néng do dudng
ban dau giéng nhau, trir truong hop 30°Brix: ndng do ethanol cao nhat & nghiém thirc
mat s6 chung ban dau 1 10° té bao/mL, riéng trudng hop 30°Brix thi nghiém thirc 10°
té bao/mL lai cho két qua ethanol cao nhit. Nong d6 ethanol thu duoc cao nhit &
nghiém thirc 25°Brix — 10° t& bao/mL (4,48% wi/v). Trong qué trinh 1én men, mat sb
gidng ching ban dau s& anh huong dén ndng do ethanol sinh ra. Khi ty 1é nim men bo
sung cang cao thi téc do 1én men ¢ thoi gian dau cang nhanh va c6 thé can trg qua
trinh 1&n men tiép theo (Luong Btc Pham, 2006).

Vay mat sé gidng chung va nong d6 duong duoc lya chon cho thi nghiém tiép
theo lan luot Ia 10° té bao/mL va 25°Brix.

Khd nang sir dung dwong

Nhin chung, lwvong dudng st dung ting theo mat s6 t& bao ndm men. Luong
duong st dung nhiéu nhat 1a & nghiém thuac 10° t& bao/mL — 25°Brix (5,00°Brix), tuy
nhién khong phai toan bo lugng dudng dugc st dung déu chuyén hda thanh ethanol.
Do vay nghiém thuc 10° té bao/mL — 25°Brix khong cho ndng d6 ethanol cao nhét
(Hinh 10).
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Hinh 10. Biéu dé ham lwgng dwong sit dung trong qua trinh 1&n men
Ghi chu: Sé ligu trong biéu do 1a gia tri trung binh cua 3 lan lap.

Ti 1& st dung dudng cua dong nam men V2 trong dich ri duong khéng cao do
trong ri dudng c6 chia rat nhiéu loai dudng, ndm men khdng thé sir dung tat ca dé
chuyén hoa thanh ethanol duoc.

4.5.2. Anh huéng cuaa thoi gian 18n men va pH méi truong

Kha ning sinh ethanol cua dong nAm men V2 vai thoi gian 1&n men va pH khac
nhau dugc ghi nhan qua Hinh 11.

Sau 5 va 7 ngay Ién men nghiém thac pH tu nhién (4,66) cho két qua nong do
ethanol cao nhat (lan luot 1a 3,81% va 3,90%) va khac biét co6 ¥ nghia so véi cac
nghiém thic con lai. Vi 3 ngay 1én men trong méi truong pH 6, dong nam men V2
sinh ra nong do ethanol thap nhét (1,87%). Nhin chung thoi gian 1&én men cang lau thi
nong do ethanol sinh ra cang cao nhung khong c6 su chénh léch nhiéu vé néng do

ethanol thu dugc gitra thoi gian I1én men 5 va 7 ngay.
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Hinh 11. Biéu dd anh hwéng ciaa thoi gian 1én men va pH méi truong
lén nong dé ethanol sinh ra

Ghi ch: S6 ligu trong biéu do la gia tri trung binh cia 3 lan lgp. Cac gia trj theo sau c6 cac mau tu
giong nhau thé hién si khac biét khong c6 y nghia thong ké ¢ do tin cdy 95%.

Nong dd ethanol thu duoc co xu huéng giéng nhau sau 5 va 7 ngay Ién men: khi
pH giam tir 6 vé gia tri pH tu nhién (4,66) thi nong do ethanol twong tng ting, nhung
khi giam xudng 4 thi luong ethanol giam. Nghiém thicc pH ty nhién cho két qua do
ruou thu duoc cao nhat. Néu pH cao thi s& ¢ nhiéu glycerol va acid hitu co tao thanh
lam han ché ethanol (Wang et al., 2001). Néu pH thap, ham lugng ion H* trong dich
lén men cang cao, tao ra su chénh léch ion H* giira trong va ngoai té bao, 1am han ché
su phét trién cua ndm men. Piéu ndy chang to pH cua méi trudng 1a mot trong nhiing
yéu t6 anh huong I6n dén sy phat trién caa cac dong nam men.

Nong d6 ethanol thu dugc c6 xu hudng ting khi thoi gian 1én men cang 1au. Thoi
gian 1én men 1a mot trong nhiing yéu té anh hudng dén qua trinh tao ethanol cia nam
men. Sau 3 ngay lén men thi nong do ethanol sinh ra thap do thoi gian dau nAm men
phét trién sinh khéi, qué trinh chuyén hoa duong thanh ethanol dién ra cham. Khi ting
thoi gian 1én men thi nong do ethanol sinh ra ciing ting theo. Nong do ethanol &
nghiém thuc 5 va 7 ngay u khdng khac biét c6 y nghia c6 thé 1a do hai nguyén nhan
sau: (1) sau khi phat trién dén pha can bang (stationary phase), nim men bat dau
chuyén qua pha tir vong (death phase) 1am cho qué trinh 18n men cham lai; (2) lugng

ethanol sinh ra di ¢ ché qua trinh 18n men ciia nAm men.
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Vay thoi gian va pH thich hop cho qua trinh 18n men cua dong nAm men V2
trong méi trudng ri duong ¢ nhiét do cao lan luot 13 5 ngay va pH tu nhién (pH 4,66).

Sw thay doi ciia pH trong qué trinh 18n men

Sy thay d6i cua pH trong qua trinh I8n men ctia dong nAm men V2 dugc thé hién
qua Hinh 12.

5,18
5 - 4,68 482

Gia tri pH
2 4] L.
| | |

ol
1

pH4 pH4.66 pH5 pH6

Hinh 12. Gia tri pH sau khi 1én men
Ghi chu: Sé liéu trong biéu do 1a gia tri trung binh cia 12 lan lap.

Trong nghiém thirc pH tu nhién, gia tri pH khoéng co su chénh 1éch 16n gitra trudc
(pH 4,66) va sau khi 1én men (pH 4,68). Trong nghién ctu nay gia tri pH thich hop
cho qua trinh 1én men cua dong nam men V2 Ia trong khoang pH 4,66.
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4.6. Két qua dinh danh dong nam men V2

Dic diém khuan lac: Kich thuéc 3,0 — 3,5 mm, day 0,1 mm, khuan lac néi, bé
mat san kho, bia ring cwa, mau tring duc (Hinh 13).

Dic diém thé bao: Puong kinh khoang 2,5 — 6,0 um, hinh ovan hoic elip, nay
chéi & mot dau (Hinh 14).

Hinh 13. Khuén lac nAm men V2 Hinh 14. Té bao nAim men V2
trén méi treong YM agar dudi kinh hién vi véi vat kinh 100X

Két qua cho thdy trinh tu thu duoc cua dong nim men V2 twong dong véi viing
ITS1, 5.8S ribosomal DNA va ITS2 cua loai Pichia kudriavzevii, ma s6 (Accession
number) JQ726607.1, mirc d6 twong dong 100% (Hinh 15). Do d6 dong V2 duoc xac
dinh la loai Pichia kudriavzevii.

|.JC[?2660? Pichia kudriavzevii 185 ribosomal RMNA gene, partial seq.. 5=1362 E=0 |

Color key for alignment scores

<40 40-50 50-80 80-200 *=200
0w ey |
| | | | | | |
1 150 300 450 600 T50 900

Max Total Query E = Max

Description 2
score score cover value ident

Accession

Pichia kudriavzevii 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and internal transcrived spacer2, co 1362 2599 96% 0.0 100% JQ726607.1
Candida xylopsoci 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and internal transcribed spacer2,co 1284 2468 96% 0.0 98% JQ726604.1
Pichia kudriavzevii strain GY1 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spacer 2, complete sequenc 859 1712 96% 0.0 99% JQ808004.1

Saccharomycetes sp. 5812 voucher 3C6 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and internaltr: 857 1706 96% 0.0 99% GU931323.1

Pichia kudriavzevii strain DY1 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spacer 2. complete sequenc 856 1647 93% 0.0 99% JQ808005.1

Hinh 15. Két qua dinh danh dong nam men V2
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Theo Oberoi et al. (2012), lodi nam men Pichia kudriavzevii c¢é thé sir dung nhiéu
loai duong khéc nhau: glucose, sucrose, galactose, fructose va mannose. Té bao nam
men ¢6 thé chiu dugc mdi trudng 40% glucose va 5% NaCl nhung bj Gc ché trong moi
treong 1% acid acetic va 0,01% cyclohexamide.

Ning suét 1én men ethanol caa nAm men Pichia kudriavzevii & nhiét d6 40°C va
45°C cao hon nim men Saccharomyces cerevisiae lan luot 12 35% va 200% (Oberoi et
al., 2012).
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CHUONG 5. KET LUAN VA KIEN NGHI
5.1. Két luan

- Tuyén chon duoc 7 dong nam men c6 kha nang chiu nhiét twong ddi cao (43°C)
bao gom: C2, CC, BM2, V2, V3, L04-2 va L07-2 tir 44 dong nam men tha nghiém.
Trong d6, dong BM2 phat trién duoc & nhiét do 44°C.

- Trong 44 dong nim men dd khao sat, cd 38 dong c6 thé phat trién trén moi
truong c6 bo sung 10% ethanol. O mirc d6 12% ethanol, c6 25 dong phat trién.

- Tuyén chon dugc 7 dong tir 44 dong ndm men thir nghiém c6 kha niang chiu
nhiét va chiu ethanol cao bao géom: C2, CC, BM2, V2, V3, L04-2 va L07-2.

- Dong V2 cé kha nang 1én men nhanh va manh trong moi truong glucose 2%
hon 6 dong con lai (chiéu cao cot khi CO, dat 30 mm trong 20 gio).

- O 40°C, trén mdi trudng ri dudng, dong V2 san sinh ra lugng ethanol 1a 2,92%
w/v, khac biét khong co ¥ nghia ¢ do tin cay 95% so vai nhiét do 35°C (2,93% wi/v) va
nhiét do tw nhién (2,91% wiv).

- Biéu kién 18n men tét cua dong V2 trén moi truong ri dudng ¢ 40°C 1a: mat s6
gidng chung 10° té bao/mL, nong d6 dudng ban dau 25°Brix, thoi gian 1én men 5 ngay
va pH 4,66.

- Dong V2 duogc dinh danh 13 Pichia kudriavzevii véi d6 twong dong 100%.

5.2. Pé nghi

- Khao sat cac yéu té anh huong dén kha ning 1én men ctia nAm men nhu: ham
lugng nito, ham lugng MgSOQO,,...

- Khao sét kha niang 1én men ciia dong nam men V2 trén cac loai méi truong

khac nhau: nudc trai cay, nudc mia,...
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PHU LUC

Phu luc 1. Hinh anh céc thiét bi sir dung trong phong thi nghiém

Can phan tich Hé thong chwng cit ruou

T

Khuc xa ké Kinh hién vi

May vortex Noi khir triing nhiét wét
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pH keé Tii ciy

Tau Water bath
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Phu luc 2. S6 liéu két qua thi nghiém

Bang 6. Két qua khao sat 1én men dwong glucose

Chiéu cao cot khi CO, (mm)
8 gio 12 gior 16 gio 20 gior 24 gio

Dong nAm men  Lan lap

C2 1 1 4 10 22 30
C2 2 1 6 11 20 30
C2 3 1 4 9 19 30
CcC 1 1 5 11 20 30
CcC 2 1 5 10 20 30
CcC 3 1 6 11 30 30
BM2 1 1 5 8 22 30
BM2 2 1 4 10 20 26
BM2 3 1 3 11 18 26
V2 1 2 9 21 30 30
V2 2 2 9 20 30 30
V2 3 2 10 21 30 30
V3 1 0 3 19 28
V3 2 1 4 17 27
V3 3 1 4 9 20 28
L04-2 1 0 6 12 26 30
L04-2 2 1 5 11 23 30
L04-2 3 1 12 24 25 30
L07-2 1 0 4 11 28 30
L07-2 2 0 3 10 26 30
L07-2 3 0 5 11 28 30

Bang 7. Két qua khao sat anh hwéng caa nhiét d

Nhigtdd | 2 lip Nong dj duomg tru6c  Nong d§ dudng sau Ién  Néng d§ ethanol &

(°C) I1én men (°Brix) men (°Brix) 20°C (%wiv)
2634 1 20 16,2 2,83
2634 2 20 16,2 2,90
2634 3 20 16,2 2,99
35 1 20 16,2 3,07
35 2 20 16,2 2,89
35 3 20 16,2 2,83
40 1 20 16,2 2,70
40 2 20 16,2 3,17
40 3 20 16,2 2,89
45 1 20 18,5 0,65
45 2 20 19 0,95
45 3 20 18,5 0,65

Chuyén nganh Cong nghé Sinh hoc Vién NC&PT Cong nghé Sinh hoc
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Bang 8. Két qua khao sat anh hwéng cia mat sé giong chiing va ham lwong dwong

At A _ NA A gy . Nong do dwong  Lwong duwong Nong dd
£ Il\)/l\at/soL NOH%E? (‘). duong Lan lap sau Ién men str dung ethanol ¢ 20°C
(te bao/mL.) (°Brix) (°Brix) (°Brix) (%wW/v)
10% - 15 1 12,5 25 2.45
10°-15 2 12,0 3,0 2,53
10°-15 3 12,2 2.8 253
10°- 20 1 16,2 3,8 3,57
10° - 20 2 16,2 38 3,77
10°-20 3 16,2 338 3,77
10°- 25 1 21,2 3,8 3,87
10°- 25 2 21,4 3,6 3,87
10° - 25 3 20,8 4,2 3,87
10°-30 1 26,2 35 3,64
10°-30 2 27,0 3,0 3,24
10°-30 3 26,6 3,4 3,64
10’ - 15 1 12,4 26 2,63
10’ - 15 2 12,0 3,0 2,63
10" - 15 3 12,0 3,0 2,63
10" - 20 1 16,2 3,8 3,77
10" - 20 2 16,0 4,0 3,79
10" - 20 3 16,0 4,0 3,79
10" - 25 1 21,0 4,0 4,44
10" - 25 2 20,2 4,8 4,54
10" - 25 3 20,2 4,8 4,47
10" - 30 1 26,6 3,4 3,51
10" - 30 2 27,0 3,0 3,57
10" - 30 3 26,5 3,8 3,69
10815 1 12,0 3,0 2,55
10815 2 12,0 3,0 2,6
10815 3 12,0 3,0 2,6
108 - 20 1 15,8 4,2 3,79
10820 2 15,8 4,2 3,79
10820 3 15,6 4,4 3,68
108 - 25 1 20,0 5,0 4,37
108 - 25 2 20,0 5,0 4,37
108 - 25 3 20,0 5,0 4,37
10830 1 25,4 4,6 3,79
10830 2 25,0 3,0 3,68
10830 3 25,2 4,8 3,79

Chuyén nganh Cong nghé Sinh hoc Vién NC&PT Cong nghé Sinh hoc
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Bang 9. Két qua khao sat anh hwéng cia thai gian 1én men va pH clia méi truong

Thoi gian 1én men — pH méi truwong Néng d$ ethanol

Lanlap  Gia tri pH sau lén men

(ngay) & 20°C (%wiv)
3 — Tu nhién (pH4,66) 1 4,69 2,33
3 — Tu nhién (pH4,66) 2 4,71 2,63
3 — Tu nhién (pH4,66) 3 4,66 2,33

3-pH4 1 4,28 2,03
3-pH4 2 4,30 1,87
3-pH4 3 4,27 2,03
3—-pH5 1 4,90 2,53
3—-pH5 2 4,93 2,63
3—-pH5 3 4,84 2,73
3—pH6 1 5,31 1,87
3—pH6 2 5,17 1,87
3—pH6 3 5,17 1,87
5 — Tu nhién (pH4,66) 1 4,69 3,79
5 — Tu nhién (pH4,66) 2 4,69 3,79
5 — Ty nhién (pH4,66) 3 4,63 3,85
5-pH4 1 4,26 3,09
5-pH4 2 4,28 3,11
5-pH4 3 4,24 3,11
5-pH5 1 4,79 3,59
5-pH5 2 4,69 3,69
5-pH5 3 4,82 3,69
5-pH6 1 5,13 3,09
5-pH6 2 5,06 3,09
5-pH6 3 5,12 3,09
7 — Ty nhién (pH4,66) 1 4,71 3,87
7 — Ty nhién (pH4,66) 2 4,68 3,87
7 — Ty nhién (pH4,66) 3 4,67 3,95
7 —pH4 1 4,31 3,59
7 —pH4 2 4,26 3,59
7 —pH4 3 4,36 3,59
7 —pH5 1 4,81 3,69
7 —pH5 2 4,84 3,69
7 —pH5 3 4,78 3,69
7 —pH6 1 5,19 3,49
7 —pH6 2 5,20 3,49
7 —pH6 3 5,23 3,49

Chuyén nganh Cong nghé Sinh hoc Vién NC&PT Cong nghé Sinh hoc



Ludn vdn tét nghiép Pai hoc Khéa 34 — 2013 Trwong Pai hoc Can Tho

Phu luc 3. Két qua phan tich théng ké
Bang 10. Phan tich ANOVA kha ning 1én men glucose 2% sau 8 gio

ANOVA Table for Sau 3 gio by Dong nam men

Source Sum of Squares | Df |Mean Square |F-Ratio P-Value
Between groups  [6.47619 6 1.07937 11.33 0.0001
Within groups 1.33333 14 [0.0952381

Total (Corr.) 7.80952 20

Multiple Range Tests for Sau 8 gio by Dong nam men

Method: 95.0 percent LSD

Dong nam men | Count | Mean Homogeneous Groups
L07-2 3 0.0 X

Vi 3 0.666667 X

L04.2 3 0.666667 X

BM2 3 1.0 X

ccC 3 1.0 X

c2 3 1.0 X

V2 3 2.0 X

Bang 11. Phan tich ANOVA kha nang 1én men glucose 2% sau 12 gio

ANOVA Table for Sau 12 gio by Dong nam men

Souwrce Sum of Squares | Df | Mean Square | F-Ratio P-Value
Between groups | 83.9048 6 |13.9841 5.24 0.0051
Within groups 37.3333 14 | 266667

Total (Corr.) 121.238 20

Multiple Range Tests for Sau 12 gio by Dong nam men
Method: 93.0 percent LSD

Dong nam men | Cowr | Mean Homogeneous Groups
V3 3 3.66667 |X

BM2 3 4.0 X

L07-2 3 4.0 X

C2 3 466667 |X

cC 3 533333 |¥X

L04.2 3 7.66667 ¥

Vi 3 9.33333 o

Chuyén nganh Cong nghé Sinh hoc Vién NC&PT Cdng nghé Sinh hoc
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Bang 12. Phan tich ANOVA kha ning 1én men glucose 2% sau 16 gio

ANOVA Table for Sau 16 gio by Dong nam men

Source Sum of Squares  |Df |Mean Square |F-Rmio P-Value
Betwesn groups | 343.81 6 |373016 7.04 0.0013
Within groups 114.0 14 |8.14286

Total (Corr.) 457.81 20

Multiple Range Tests for Sau 16 gio by Dong nam men

Method: 93.0 percent LSD
Dong nam men | Cowsr | Mean Homogeneous Groups
V3 3 833333 |X
EM2 3 066667 |X
c2 3 10.0 X
CcC 3 106667 |X
L07-2 3 106667 |X
L04-2 3 15.6667 X
V2 3 20,6667 X

Bang 13. Phan tich ANOVA kha ning 1én men glucose 2% sau 20 gio

ANOVA Table for Sau 20 gio by Dong nam men

Source Sum of Squares  |Df | Mean Square | F-Rumio P-Value
Betwesngroups | 311.903 6 [31.9841 797 0.0007
Within groups 013333 14 652381

Total (Corr) 403238 20

Multiple Range Tests for Sau 20 gio by Dong nam men

Method: 95.0 percent LD
Dong nam men | Cown | Mean Homageneous Groups
K 3 136667 |X
BM2 3 200 X
C2 3 203333 | XxX
CcC 3 23.3333 X
L04-2 3 24.6667 xX
LO7-2 3 27.3333 XX
V2 3 30.0 X

Bang 14. Phan tich ANOVA kha ning 1én men glucose 2% sau 24 gio

ANOVA Table for Sau 24 gio by Dong nam men

Source Sum of Squares  |Df | Mean Sguare | F-Rumio P-Value
Betwesn groups | 26.9524 6 |4.49206 5.55 0.0039
Within groups 11.3333 14 |0.80932

Total (Corr.) 382857 20

Multiple Range Tests for San 24 gio by Dong nam men

Method: 95.0 percent LSD

Dong nam men | Cowr | Mean Homogeneous Groups
BM2 3 2713333 |X

V3 3 276667 |X

CC 3 30.0 X

L07-2 3 30.0 X

V2 3 30.0 X

L04-2 3 30.0 X

Cc2l 3 30.0 X

Chuyén nganh Cong nghé Sinh hoc

Vién NC&PT Cong nghé Sinh hoc
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Bang 15. Phan tich ANOVA anh hwéng cia nhiét d

ANOVA Table for Nong do ethanol by Nhiet do

Source Sum of Squares | |Mean Square |F-Raio P-Value
Between groups | 10.585 3 |3352833 130.76 00000
Within groups 0.215867 8 |0.0269833

Total (Corr.) 10,8009 11

Moultiple Range Tests for Nong do ethanol by Nhiet do

Method: 93.0 percent LSD

Nhietde | Cownt | Mean Homogeneows Groups
45%C 3 0.75 X

Tunhien |3 2.90667 ®

40°C 3 292 X

35°C 3 293 .

Coritrast Sig. |Difference | +/- Limits
35°C - 40°C 0.01 0.309288
35°C -45°C = 218 0.309288
35°C - Tu nhien 0.0233333 | 0.309288
40FC - 45°C =217 0.309288
4(FC - Tu nhien 0.0133333 | 0.309288
45°C-Tunhien |* |-213667 0.309288

* denotes a statistically significant difference.

Bang 16. Phan tich ANOVA anh hwéng cia mat sé giéng chiing va ndng dd dudng

ANOVA Table for Nong do ethanol by Mat s0 va Nong do duong

Source Sum of Squares | Df | Mean Square | F-Ratio P-Value
Between groups | 14.0579 11 127799 172.57 0.0000
Within groups 0.177733 24 |0.00740556

Total (Cerr) 14.2357 35

Multiple Range Tests for Nong do ethanol by Mat so va Nong do duong

Method: 95.0 percent LSD

Level Count | Mean Homogeneous Groups
1074-15 |3 2.50333 |X
10°6-15 |3 158333 X
10°5-13 |3 1.63 b
10°4-30 |3 3.50667 o
10°5-30 |3 3.59 p44
107420 |3 3.70333 HE
106-20 |3 375333 ¥
106-30 |3 3.75333 pod
10°5-20 |3 3.78333 HE
10°4-25 |3 3.87 X
106-23 |3 437 p:4
10%5-25 |3 4 48333 X

Chuyén nganh Cong nghé Sinh hoc

Vién NC&PT Cong nghé Sinh hoc
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Bang 17. Phan tich ANOVA anh hwéng caa thoi gian 1én men va pH cia méi truong

ANOVA Table for Nong do ethanol by Thoi gian va pH

Source

Sum of Squares

of

Mean Square

F-Ratio

Between groups

16.8063

11

152784

T
Sl d

Within groups

0.117333

24

000488889

Total (Corr.)

16.9236

33

Multiple Range Tests for Nong do ethanol by Thoi gian va pH

Methed: 95.0 percent LSD
Thot glanvapH | Count
-6
-
- 4,66
-3

Mean Homogeneous Groups
1.87 X
1.97667 |X
2.43 X
1.63 X
3.09 X
310333 X
5.49
5.55667
3.65667
3.69
5.81 %
5.80667 ¥
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Phu luc 4. Trinh tw chudi polypeptides dong nam men V2

(5)AGAGGTCGTCCCCCGGTAGGATAGTCTCCTACACTGCGTGAGCGGACG
AAAACAACAACACCTAAAATGTGGAATATAGCATATAGTCGACAAGAGAA
ATCTACGAAAAAACAAACAAAACTTTCAACAACGGATCTCTTGGTTCTCGC
ATCGATGAAGAGCGCAGCGAAATGCGATACCTAGTGTGAATTGCAGCCAT
CGTGAATCATCGAGTTCTTGAACGCACATTGCGCCCCTCGGCATTCCGGGG
GGCATGCCTGTTTGAGCGTCGTTTCCATCTTGCGCGTGCGCAGAGTTGGGG
GAGCGGAGCGGACGACGTGTAAAGAGCGTCGGAGCTGCGACTCGCCTGAA
AGGGAGCGAAGCTGGCCGAGCGAACTAGACTTTTTTTCAGGGACGCTTGG
CGGCCGAGAGCGAGTGTTGCGAGACAACAAAAAGCTCGACCTCAAATCAG
GTAGGAATACCCGCTGAACTTAAGCATATCAATAAGCGGAGRAAAAGGAT
CATTACTGTGATTTACTACTACACTGCGTGAGCGGAACGAAAACAACAAC
ACCTAAAATGTGGAATATAGCATATAGTCGACAAGAGAAATCTACGAAAA
AACAAACAAAACTTTCAACAACGGATCTCTTGGTTCTCGCATCGATGAAGA
GCGCAGCGAAATGCGATACCTAGTGTGAATTGCAGCCATCGTGAATCATC
GAGTTCTTGAACGCNCATTGCGCCCTCGGCATTCGGGGGGGCATGCCTGTT
TGAGCGTCGTTTCATCTTGCGCGTGCGCAGAGTTGGGGGAGCGGAGCGGA
CGACGTGTAAAGAGCGTCGGAGCTGCGACTCGCCTGAAAGGGAGCGAAGC
TGGCCGAGCGAACTAGACTTTTTTTCAGGACGCTTGGCGGCCGAGAGCGA
GTGTTGCGAGACAACAAAAAGCTCGACCTCAAATCAGTAGGAAATACCCG
CTGAACTTAAGCATATCAATTAAGGCGGGAGGGAA(3)

Chuyén nganh Cong nghé Sinh hoc Vién NC&PT Cong nghé Sinh hoc



