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ABSTRACT

This study is to explore the use of sugarcane bagasse for culturing
Yarrowia lipolytica Polg in order to obtain lipid. After pretreatment,
bagasse was converted into sugars by hydrolysis with dilute sulfuric acid
at various concentrations (1 - 4%), temperature (60 - 120°C), and
reaction time (1 - 8 hours). The results showed that the concentration of
total sugar increased proportionally to the increase of applied acid
concentration, time, and temperature. The highest concentration of sugar
obtained when bagasse was hydrolyzed with 3% H,SO, at 90°C for 6
hours and the ratio between bagasse and acid solution was 1/25 g/mL.
The culturing process of Y. lipolytica Polg showed that detoxified
sugarcane bagasse hydrolysate gave the highest biomass of 12.07 g/L,
compared to D-glucose (10.3 g/L), and D-xylose (8.45 g/L). The highest
lipid obtained when yeast grown in detoxified sugarcane bagasse
hydrolysate with total sugar concentration of 30 g/L was 46.7%.

TOM TAT

Nghién cvuu nay nham khdo st kha nang su dung ba mia dé nuéi cdy
nam men Yarrowia lipolytica Polg nham thu dwgc chat béo. Sau khi
duwge xik i so bg, ba mia dwoc chuyén héa thanh dwong bang phwong
phap thity phian véi H,SO, lodng & nong do (1 - 4%), nhiét do (60 -
120°C), va thoi gian (I- 8 gio). Két qua cho thdy nong d¢ dwong
tong tang ti 1é thudn véi nong dg acid, thoi gian, va nhiét @ thity phan.
Ndng d¢ dwong tong cao nhat thu dwoc khi bd mia dwoc thiy phan
bang H;S04 3% & 90°C trong 6 gio' va voi ti 1€ ba mia va dung dich
acid la 1/25 g/mL. Qud trinh nudi cay nam men Y. lipolytica
Polg cho thdy san phim thiy phdn ba mia da khir déc cho két
qud ting truéng sinh khéi la cao nhdt (12.07 g/L) so voi
D-glucose (10.3 g/L) va D-xylose (8.45 g/L). Ham luong chdt béo cao
nhat thu duoc khi ndm men dwoc nudi cdy trong bd mia thiy phin cé
nong dg dwong tong 30 g/L la 46.7%.

1 GIOI THIEU

Ngay nay, dau sinh hoc hay biodiesel ngay
cang dugc quan tim manh mé nhu la nhién

liéu c6 thé phan huy sinh hoc, phat sinh it chat
thai, c6 thé hoa tron vai petrodiesel va tuong
thich to6t véi cac dong co hién tai (Knothe,
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2008). Tuy nhién, chi phi cao ctia nguyén liéu
thd, ude tinh chiém 70 - 88%, khién biodiesel
chua thé canh tranh voi petrodiesel (Chen et
al., 2009; Haas et al., 2006).

Hon thé nita, viéc st dung cac loai dau thyc
vat cho qua trinh san xuit biodiesel quy md
cong nghiép lam giam dién tich dat canh tac
cua cac cdy nong nghiép truyén théng, anh
hudng dang ké dén van dé an ninh luong thuc,
gia thyc pham ting cao va nguy co thleu cac
loai dau an dwoc. Vi vay, viéc phat trién cong
nghé khac dé san xuét chat béo dung cho qua
trinh san xuat biodiesel 1a rit quan trong.
Trong d6, san xuat chit béo thong qua qua
trinh 1én men st dung cac vi sinh vat cho dau
c6 thé 1a mot cach thay thé cho cac loai dau
thuc vat truyén thng (Ratledge, 2008). Cac vi
sinh vat cho dau dugc biét dén vai viée tich
lily céc chét béo trong ndi bao tir su trao doi
chét dya trén cac nén carbon. Mot vai loai vi
sinh vat tich liy 1én dén 87% khéi luong té
bao kho (Papanikolaou et al., 2004). Chét béo
tu vi sinh vat (microbial lipid) con duoc goi la
dau don bao (single cell oil, SCO) duoc quan
tam nhu 1a mot ngudn nguyén lidu day haa hen
cho viéc san xuat dau biodiesel bgi nhitng wu
diém nhu thoi gian san xuit ngin, cong lao
dong it va dé dang nhan rong.

N4m men Y. lipolytica Polg c6 kha ning
tich lily ham lwong chit béo cao, thuong dugc
tim thiy trong méi trudng giau cac chat nén Ky
nuoe (hydrophobic substrate, HS). Chung phat
trién nhimng co ché phuc tap cho viéc st dung
hiéu qua nhiing chat nén khac nhau nhu la
nguon carbon cho qua trinh sinh truong. Chat
béo trung tinh thu dugc tr Y. lipolytica Polg la
nguon nguyén liéu tiém ning dé chuyén hoa
thanh biodiesel vi chung chira mot lugng 16n
cac acid béo tu do. Tuy nhién, chat béo tir ndm
men cho dau chi c6 thé canh tranh véi céc
nguon chét béo thwong mai khac néu dugc san
XUt tir nguyén liéu ré hon ngudn truyén thong.
Gan day, dang c6 khuynh huéng tan dung cac
nguon phé pham nong nghiép (rom, ra) nhu 1a
nguon carbon trong qua trinh nudi cay vi sinh
dé san xuat chit béo, mic du vay nhiing cong
trinh nghién ctiu van dang con rat han ché.
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Ngudn phé liéu lignocellulose c¢6 tiém ning
rat quan trong boi né dugc thai ra hang nim
Vi s6 lugng khong 10, dac biét 1a cac nude co
nén nong nghiép phat trién. Trong do, ba mia —
phu pham cta qua trinh san xuat duong, 1a
ngudn nguyén liéu chira lignocellulose, c6 mit
& hau hét cac nudc nhiét doi, trong dé co Viét
Nam. Tuy nhién trong thoi gian qua, cac tng
dung ctia ba mia chua dwogc khai thac triét dé,
chi dung lai ¢ viéc ding lam nhién liéu dét
16 hodc lam bot gidy va van ép dung trong
xdy dung,... Trong khi bi mia 1a ngudn
lignocellulose tiém niang cho qua trinh san xuat
nhién liéu sinh hoc tir vi sinh vat do ¢6 ham
lugng carbonhydrate cao, ham lugng chat Gc
ché thap va la phé pham tai cic nha may
duong. Chinh vi vay, viéc nghién ctitu ng
dung bi mia trong qua trinh nudi ciy Y.
lipolytica Polg dé san xuat chat béo phuc vu
cho viéc san xuét nhién liéu sinh hoc 1a rat can
thiét. Muc tiéu cua nghién ctru ndy nhdm tim
ra diéu Kién thich hop cho phan ng thity phan
bd mia bang acid lodng dé thu dwoc dung dich
thay phan c6 ham lwong dudng cao. Ddng
thoi, nghién ctru & tan dung cac thanh phan
dinh dudng tir dung dich ba mia thay phan dé
nudi ciy nim men Y. lipolytica Polg nham san
Xuit chat béo (dau). Qua d6 dé xuit nguyén
liéu tho ré tién cho qua trinh san chat béo co
quy mé cong nghi€p, néng cao gia tri cua cay
mia, dong thoi giai quyét mot phan 6 nhiém
moi trudng.

2 PHUONG PHAP NGHIEN CUU
2.1 Nguyén li¢u va héa chit

Bi mia duoc cung cap tir cac nha may ché
bién duong, sau d6 dugc rira sach bang nudc,
sdy kho ¢ 50°C trong khoang thoi gian 24 gio.
Sau khi siy, bi mia dugc xay nho dat kich
thudc khoang 0.71 mm va dugc bao quan &
4°C dé s dung.

N4m men Y. lipolytica Polg tir cong ty
YEASTERN Biotech Co. Ltd., dugc cung cap
bai phong thi nghiém K§ thuat Sinh hoc, Pai
hoc Khoa hoc Cong nghé Qudc gia Pai Loan.

Hoa chit dung trong qua trinh nudi cdy
nam men dugc cung cap béi cac cong ty khac
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nhau nhu yeast extract, peptone (Bacto, Phap),
D-glucose (Merck, Puc) va agar, urea (Acros
Organics, USA). Cac dung moéi sir dung cho
trong trich ly, H,SO,, Ca(OH), va thudc thu
phan tich 3,5-dinitrosalicylic acid (DNS) dugc
cung cap boi cong ty Meck (Drc).

2.2 Thiiy phan ba mia

B3 mia dugc thuy phin theo phuwong phap
cia (Chandel et al., 2007) véi mot s6 diéu
chinh nho vé nhiét do, thoi gian va ti 16 ba
mia/dung dich acid. Ba mia da xtt Iy so bd
dugc tron voi H,SO, dé thuc hién phan tng
thay phan voi didu kién nhiét d6 va thoi gian
nhét dinh. Sau khi phan tng hdn hop duogc dé
ngudi dén nhiét do phong (30 °C), phan chat
long (dung dich ba mia thiy phan, DDBMTP)
dugc tach bang cach loc chan khéng va bao
quan ¢ 4 °C. So do 1 md ta viéc chuan bi
DDBMTP ciing nhu qua trinh nudi cay Y.
lipolytica Polg.

2.3 Qua trinh khir dgc san pham thity phan
ba mia

Dé giam sy anh huéng cua cac chat Gc ché
nhu HMF va furfural, DDBMTP dugc khir doc
bang phuong phap voi hoa (overliming).
Ca(OH), duoc thém vao DDBMTP d¢é ting pH
1én dén khoang 9 - 10 va giir ¢ diéu kién nay
tir 30 phut, sau d6 diéu chinh dén pH 6.5 bang
H,S0O,. pH dung dich dugc xac dinh bang may
do pH (Melter Toledo, M¥). Sau khi khir doc,
dung dich dugc loc chan khong 2 1an nham
loai bo két tna CaSO, va dung dich sau d6 gitr
& 4°C cho dén khi duoc sir dung.

2.4 Nubi cdy nAm men

N4m men Y. lipolytica Polg duoc ton trir
trén moi trudng YPDA ¢ 4°C. Sau d6 ndm
men tir moi truong YPDA duogc nudi ciy so
bo trong méi truong YPD gom D-glucose
(20 g/L), peptone (10 g/L), yeast extract
(10 g/L) & nhiét d6 26°C, trong ta nudi ciy Vi
sinh JSSI 100C (ISR, M¥) véi toc do lic
160 vong/phit, trong 24 gid. NAm men duogc
nudi cdy so b tiép tuc dugc nhan rong trong
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moi trudng ba mia thity phan véi ty 18 thé tich
1:10, sir dung binh tam giac 500 mL véi thé
tich moi trudng nudi cdy 1a 250 mL, trong ti
nudi cdy voi nhiét do 1a 26°C va tdc do lac
160 vong/phiit. Méi trudng nudi cay bao gom:
san pham thay phan bd mia (dd khu doc va
chua khir doc), peptone (5 g/L), yeast extract
(5g/L).

2.5 Phuong phap danh gia
2.5.1 Xdc dinh ham lrong ndm men

Sy phat trién cua té bao Y. lipolytica Polg
duge xac dinh biang phép do mat d6 quang cua
cdc mau pha lodng & buéc séong 600 nm béi
may quang phd hdng ngoai UV/VIS Cary 50
(Varian, My) va dbi chiéu két qua véi duong
cong chuan dugc xay dung tir sinh khi cua té
bao. Trong d6 sinh khéi dugc thu hoach bang
phuong phap ly tim va khéi luong cua né
duge xac dinh bang cach do trong lwong sau
khi sdy kho dén khéi lugng khong doi.

2.5.2 Xdc dinh nong dg dwong tong

Nong d6 duong téng trong san pham thay
phan dugc xac dinh theo phuong phap DNS
(Marsden et al., 1982; Miller, 1959) dua trén
phan ung tao mau gitra DNS va duong khur 3
mL thuéc thir DNS dugc thém vao 1 mL mau
thiay phan di pha lodng trong 6ng nghiém
duoc boc gidy nhom dé tranh DNS phéan hay
boi anh sang. Hon hop dugc nung nong dén
90°C trong 15 phut trong bé diéu nhiét. Sau do
dugc lam ngudi trong mot chau nude mat dén
nhiét do phong, mat d quang cua mau dugc
ghi nhan biang mdy quang phd UV-VIS & budc
song 575 nm. Két qua duogc tinh toan dya trén
duong cong chuan cua D-glucose.

2.5.3 Xdc dinh ham lwong chat béo

Chit béo duogc trich ly bang phuwong phép
Soxhlet vai hdn hop hexane : methanol ti 1& 2:
1 (v/v) trong 6 gio. HOon hop duoc co quay
trong thiét bi c6 quay Model R205 (Buchi,
Thuy si) dé loai bo dung moi. Ham lugng chét
béo duoc phan tich bang cach can khéi luong.
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Hinh 1: So d6 qua trinh thity phin bi mia va nudi ciy Y. lipolytica Polg

2.5.4 Phuwong phdp phan tich thong ké

Tat ca cac thi nghiém duoc lap lai 3 lan va
ghi nhan gi4 tri trung binh. Cac s6 liéu thuc
nghiém dugc xur 1y bang phan mém Excel
(Microsoft Excel 2010, Microsoft, My) dé xac
dinh gia tri trung binh, sai sb ngau nhién.
3 KET QUA VA THAO LUAN

Trong qua trinh thuy phan lignocellulose
no6i chung hay ba mia néi riéng cac thong sb
nhu nhiét d6, thoi gian va nong do acid dong
vai trd quan trong dé thu dugc lugng duong toi
vu va sinh ra chat ac ché t6i thiéu. Thém vao
d6, mot sb tac gia ciing quan tam dén sy anh
huong cua kich thudce nguyén li¢u va ti I€ gitra
nguyén liéu/dung dich acid (Chandel et al.,
2012; Taherzadeh & Karimi, 2007a). Chinh vi
thé trong nghién ciru nay, cic thong s trén s&
duoc khao sat.
3.1 Khao sat anh hwéng cia ndng dd acid

1én nong d¢ dwong tong

Dé khao sat anh huong cua ndng do acid
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dén qua trinh thay phan, bi mia dwoc thay
phan twong Gng Vvoi nhiing nong d6 H,SO,
khac nhau, thay ddi tir 1 - 4% (v/v), & nhiét do
90°C trong 1 gio vai ti 1€ ba mia/dung dich
acid (BM/DDA) 1a 1/20 g/mL. Két qua thuy
phan dugc thé hién trong Hinh 2.

C6 thé thiy rang nong do acid anh huong
rat quan trong dén qua trinh thay phan, trong
d6 ndng d6 duong tong (NDDT) ting tuong
g véi ting nong d6 acid. Khi ting ndng do
H,SO, tir 1% dén 3% lam ting NPDT tir 10.32
dén 17.86 g/L. Piéu nay chung to acid nong do
cao c6 thé pha v& Ciu trac polymer cua
lignocellulose hiéu qua hon. Tuy nhién, khi sir
dung acid 4%, NDDT giam con 16.41 g/L.
Diéu nay duoc giai thich 1a do sy giam cip cua
cac loai duong pentose va hexose thanh 5-
HMF va furfural. Day 1a san pham phu khong
mong mudn va 1a thanh phan wc ché trong qua
trinh nuéi ciy nim men. H,SO, & nong do 3%
la hiéu qua nhat cho sy thuy phan bi mia,
tuong ung voi NPDT 1a 17.86 g/L.
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Hinh 2: Anh huéng cia ndng do acid dén
nong d¢ duwong tong

Nong dd dwdng téng (g/L)

20

16

12

1 2 3 4
Nong dp acid (% viv)

0

3.2 Khao sat anh hwéong thai gian thay
phan dén nong do dwong tong

Qua trinh thiy phan dugc khao sat & cac
khoang thoi gian khac nhau tir 1 - 8 gio, nhiét
d6 90°C, ndng do acid da t6i wu 1a 3%, ti Ié
BM/DDA 1a 1/20. Két qua chi ra ring NPDT
tang theo thoi gian thuy phan, véi thoi gian
thity phan t6i wu 14 6 gio. Khi ting thoi gian
thiy phan tir 2 dén 4 gio, NPDT ting twong
Gng tir 19.91 dén 21.13 g/L va dat cuc dai
(23.69 g/L) tuong tng véi 6 gio thuy phan.

Tuy nhién, NDDT bit dau giam con 21.69 g/L
khi thoi gian thuy phan tang 1én 8 gio
(Hinh 3). Cac cong trinh nghién ctru tuong tu
ciing cho thdy NDDT ting khi ting thoi gian
thity phan va ndng d6 acid su dung va cho dén
khi dat duoc gia tri cyc dai thi NDDT bat dau
giam dan sau d6 (Tsigie et al., 2012; Wang,
2011). Nguyén nhan chu yéu 1a do sy chuyén
hoa ciia phan tir duong thanh cic hop chét
khong mong mudn khac ¢ diéu kién nong do
acid cao va thoi gian phan mg dai.

30

Hinh 3: Anh hwéng ciia thoi gian
thiy phan dén nong do duong tong

Nong do dwong tong (g/L)

8

4
Theoi gian (gio)

3.3 Khio sat anh huéng cia ti I¢ ba mia/dung
dich acid dén nong do duong tong

Ti 16 BM/DDA duoc tién hanh khao sat véi
cac ti 1& khac nhau thay doi tir 1/20 dén 1/40
g/mL, twong &ng véi diéu kién nong do axit
3%, nhiét do 90°C va thoi gian 1a 6 gid. Két
qua khao sat cho thdy rang nong d6 duong

tong gan nhu giam tuyén tinh khi ting ti l&
gitta ba mia va dung dich acid sur dung trong
qua trinh thiy phan (Hinh 4). NDPDT thu
dugc 1a 23.69, 19.94, 16.72, va 12.96 g/L
tuong tng vai ti 1€ BM/DDA la 1/20, 1/25,
1/30, va 1/40 g/mL. Tuy nhién, lugng duong
thuc té thu duoc tinh trén khoi luong ba mia st
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dung thi ting manh khi thay dbi ti 16 BM/DDA
thay doi tir 1/20 dén 1/25 g/mL va gia tri nay
thay d6i khong dang ké khi ti I¢ rin long st
dung I6n hon 1/25 g/mL (Hinh 4). Nhu vay,
néu bi mia dugc st dung 1a 1 g thi lugng
duodng thu dugc lan luot 14 0.27, 0.43, 0.46, va
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0.47 g, twong (ng véi ti 16 BM/DDA 1a 1/20,
1/25, 1/30, va 1/40 g/mL. Tir két qua cho thay
viéc chon khao sat ti I1¢ BM/DDA 1a quan
trong, trong ti 18 1/25 g/mL dugc xem la két
qua tdi rru cho qué trinh thay phan.

30 r 1 05 o
) =
2% 04 5
o0
= o0
'S 20 =
> on -
Hinh 4: Anh huéng cia ti 1¢ g 0.3 o0
mia/dung dich acid dén nong dd g 15 g
dwdng tong < 0.2 :g'
o0 10 F =
r(§ éﬂ
z 3 =Ham lugng dudng thu duge 1 0.1 '(2
—— Ham luong duong thu dugc tinh trén gram mia
0 . . . 0.0
1/20 1/25 1/30 1/35 1/40
Til¢ BM/DDA (g/mL)

3.4 Anh hwéng ciia nhiét d dén nong dé
dwong tong

Anh huoéng cua nhiét d6 dén qua trinh
thuy phan dugc khao sat tur 60 - 120°C, trong
d6 nong do axit 3%, ti I¢ BM/DDA 1/25 g/mL
va thoi gian 6 gio 1a diéu kién cb dinh. Két qua
thi nghiém cho thay nong d6 duong tong ting
nhanh khi tang nhiét d¢ thuy phan (Hinh 5).
NDDT thu duoc lan luot 1a 7.36, 11.89, 16.25,

va 23.69 g/L tuong (tng véi nhiét do str dung la
60, 70, 80, va 90°C. Tuy nhién, néu tang nhiét
dd 1én cao trén 90°C thi ham lugng duong
giam do xay ra qua trinh caramen hoéa duong &
nhiét do cao va thoi gian dai. Hon thé nita, khi
thuc hién phan tng thily phan & 120°C trong 6
gio, duong bi phan huy hoan toan thanh
carbon. Vi vay, nhiét do thich hgp cho qua
trinh thiy phén trong nghién ctru nay la 90°C.

25
20

15
Hinh 5: Anh hwéng ciia nhiét d¢ dén

ndng do dwong tong 10

Nong 3 dwdong tong (g/L)

70 80
Nhiét d§ (°C)

90
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3.5 Anh hwéng ciaa ngudn cung cip carbon
dén ham lwong sinh khoi

Anh huéng cua ngudn cung cip carbon 1én
qué trinh phat trién ciia Y. lipolytica Polg duoc
khao sat véi 4 ngudn cung cap carbon khac
nhau nhu sau: (i) dung dich ba mia thiy phan
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khong khir doc (DDBMTPKKD) (20 g/L); (ii)
dung dich ba mia thiy phan da qua khir doc
(DDBMTPKD) (20 g/L); (iii) dung dich D-
glucose tinh khiét (20 g/L) va (iv) D-xylose
tinh khiét (20 g/L).

[ER
N

[
o

o0}

Hinh 6: Anh hwéng ciia nguon carbon
dén su sinh trwéng cia Y. lipolytica Polg

(o}

Ham lwong sinh khoi (g/L)
~

N

14 ¢

——DDBMTPKD

- ®-Glucose
—— Xylose
- m-DDBMTPKKD

3 4 5
Thoi gian 1én men (ngay)

Két qua cho thdy ndm men phat trién t6t
nhét trong dung dich ba mia thay phan di qua
khir doc va ham luong sinh khéi dat gia tri toi
da la 12.07 g/L. Trong khi do6 gia tri cuc dai
cua sinh khdi thu duogc trong cac méi truong
chira D-glucose, D-xylose, dung dich bd mia
thiy phan khoéng khar doc lan lugt 1a 10.3,
8.45, va 2.11 g/L. Quan sat sy Sinh truéng va
phat trién ciia nim men theo thoi gian nhan
thdy rang vao ngay thir 4 sinh khéi phat trién
manh nhat tuy nhién sau d6 toc do nay giam
dan (Hinh 6). Nguyén nhan 1a do su can kiét
nguon cung cap dam va carbon. Viéc nudi cay
trong dung dich ba mia thay phan chua qua
khir doc cho két qua thip nhét bai vi co su
hién dién coa cac chit uc ché nhu furfural,
HMF va dic biét 1a pH moi trudng qué thap.
Sau khi trung hoa vdi Ca(OH),, ham lugng cac
chat tc ché s& giam di va do dé khong anh
huéng Xau dang ké 1én sy phat trién cua nam
men. Hon thé nita sau 6 ngay nudi cdy, sinh
khdi c¢6 xu huéng ting 1én. Diéu nay co thé
giai thich 1a do vi sinh vt sir dung lai chét béo
nhu 1a ngudn cung cdp carbon cho sy sinh
tredng (Huang et al., 2009).
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3.6 Anh hwéng nong do du’(‘mg’t(;)ng dén
ham lwgng sinh khoi va chat béo

Ham lugng sinh khéi ciing nhu ham luong
chat béo thu duoc chiu sy anh hudng cua nong
d6 duong tong trong dung dich ba mia thiy
phan. Anh hudng nay dugc thuc hién bang
viéc nudi cdy Y. lipolytica Polg trong moi
truong bad mia thuay phan da dwoc khu déc
twong ung véi NDDT khac nhau tor 10 -
40 g/L, véi thoi gian 1én men 1a 4 ngay. Két
qua thi nghiém chi ra rang ham lugng sinh
khéi ciing nhu chét béo tang khi tang NDDT
tr 10 — 30 g/L va giam néu tiép tuc ting
NDDT (40 g/L) (Bang 1). Khi NDDT st dung
1a 10 g/L thi sinh khéi thu dugc 1a thdp nhét
4.12 g/L, twong (g Véi lugng chat béo sinh ra
chi 1.1 g/L, (chiém 26.7% sinh khéi). Sau d6
lwong sinh khéi ting 1én 12.07 g/L (lwong chat
béo tich liy 1a 3.87 g/L, chiém 32.1%) khi
NDDT trong ba mia thuy phan la 20 g/L.
Luong sinh khdi thu duoc cao nhat 1a
13.25 g/L (chit béo 1a 6.19 g/L, chiém 46.7%),
teong tng véi dung dich thuy phan c6 NPDT
la 30 g/L. Tuy nhién khi NDDPT ting lén
40 g/L thi luong sinh khdi thu dwoc bi giam
xudng 8.33 g/L va chit béo sinh ra 2.96 g/L
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(chiém 35.5%). Diéu nay c6 thé giai thich rang
ngoai chit wc ché nhu HMF va furfural, ham
luong duodng cao cing s& uc ché sy sinh
truong cua ndm men ciing nhu ham luong chét
béo sinh ra (Zhu et al., 2008). Mot két qua
tuong ty cling dugc quan sat trong nghién curu
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san xuat ethanol bai vi sinh vat Saccharomyces
cerevisiae st dung moi truong lignocellulose
thuy phan. Khi dung dich thuy phan c6 NPDT
cao s& gay ra tac dung Gc ché sy sinh truong
cua vi sinh vat (Zhao & Xia, 2010).

Bing 1: Anh hwéng cia ndng dd dwong tong 1én ham lwgng sinh khdi va chét béo sinh ra

Nong d9 dwong tong,

Ham lwong sinh khoi,

Ham lwong chit béo, Ham lwong chit béo,

(9/L) (9/L) (%0) QL)
10 412+0.11 26.7+1.2 1.10+£0.03
20 12.07+0.15 32.1+1.5 3.87+£0.05
30 13.25+£0.34 46.7£2.6 6.19+0.16
40 8.33£0.21 35.5+2.1 2.96 =0.07
4 KET LUAN compounds. Applied Biochemistry and

Két qua nghién ctru di chiing minh kha
nang st dung bd mia cho qué trinh thuy phan
duong la rat kha quan. Céc yeu t6 anh huong
dén qua trinh thily phan nhu nong do acid, thoi
gian, nhiét do, ti 1€ ba mia / dung dich acid da
duoc khao sat va xac dinh duge diéu kién tdi
tu cho qua trinh thiy phan ba mia (H,SO, 3%,
90°C, 6 gio, ti 1¢ 1/25 g/mL). bong thoi, quéa
trinh nuoi cay nim men Y.lipolytica Polg cho
thiy san pham thay phan ba mia da khir doc c6
thé duoc sir dung nhu mot ngudn carbon thay
thé hiéu qua cho qua trinh nuéi cdy nham san
Xuat chit béo do ham luong sinh khdi va chat
béo thu dugc kha cao. Chinh vi thé bd mia
thity phan c6 thé xem nhu 12 nguyén ligu tiém
ning dung dé nubi cdy nAm men cho dau.
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