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ABSTRACT

In this study, the defatted rice bran (DRB) was hydrolysed by dilute H2SO4 solution to
obtain sugar solution for culturing Yarrowia lipolytica Polg. In hydrolysis process,
some important factors affecting to sugar concentration such as HxSOq concentration
(from 2% to 5%), reaction time (from 2 h to 8 h), temperature (from 60°C to 90°C) and
ratio of defatted rice bran to acid solution (from 1/4 g/mL to 1/12 g/mL) were
investigated. The results showed that 4% of H2SOs, 6 hrs, 90 °C and the ratio of 1/8 g/mL
were good reaction conditions for hydrolysing the defatted rice bran and concentration
of total sugar in the defatted rice bran hydrolysate (DRBH) was 53.59 g/L. The DRBH
was detoxified with Ca(OH): before using for culturing yeast. In culturing process, some
factors affecting growth and lipid accumulation of the yeast such as time, sugar
concentration, nitrogen source, pH, and carbon source were conducted. The result
showed that the maximum of yeast concentration was 11.73 g/L with 25.41% of lipid
content when the yeast was cultured 4 days in detoxified DRBH with sugar
concentration of 30 g/L, without adding nitrogen source. Composition of lipid consisted
high free fatty acid (FFA) 82.53% and glycerides such as monoacylglyceride (11.45%),
diacylglyceride (1.41%), and triacylglyceride (3.05%). The fatty acid profile was varying
firom C16 to C18 and this was considered as potential biodiesel feedstock.

TOM TAT

Trong nghién ciu ndy, cdm gao tach béo (CGIB) duoc thuy phdn bang dung dich
H:804 lodng nham thu dwoc dung dich dirong lam nguon dinh dwong nuoi cay nam men
Yarrowia lipolytica Polg. Trong giai dogn thuy phdn, cdc yéu té anh huong dén nong
dp duwong tong (NPPT) nhir nong do HaSOy voi khodng khdo st (2 - 5%), thoi gian
phan umg (2 - 8 gio), nhié¢t do (60 - 100°C) va i l¢ CGTB va dung dich acid
(CGTB/DDA) (1/4 — 1/12 g/mL). Két qua cho thay rang, diéu kién thuy phan thich hop
la Hx8044%, thoi gian 6 gio, nhiét do la 90 Cva ti I¢ CGTB/DDA la 1/8 g/mL, voi néng
dg dwong thu dwoc 1 53,59 g/L. Sau khi thuy phdn dung dich dwong dwoc khir doc bang
Ca(OH): trude khi sir dung dé Ién men. Céc yéu t6 anh huong dén qud trinh sinh fruong
va tich luy chit béo cua ndm men nhit thoi gian, nong do duong, nguon nitrogen, pH,
nguoén carbon duwoc tién hanh khdo sat. Két qua cho thay rng, leong sinh khoi thu diege
cao nhdt la 11, 73 g/L, twong img voi huong dau tich lup la 25,41% trong diéu kién khong
6 bé sung nguon nito, NDDT 30 g/L va 4 ngdy nudi cdy. Két qud phdn tich cho thdy
thanh phan chit yéu ciia chdt béo thu duoc la chdt béo tw do (FFA) 82,53% va cdc
glyceride nhir monoacylglyceride (MAG, 11,45%), diacyiglyceride (DAG, 1,41%) va
wriacylglyceride (TAG, 3,05%). Cdc acid béo c6 cau triic mach carbon chu Yéu CI16 dén
C18. Pdy la nguon dau thich hop lam nguyén ligu dé san xudt diesel sinh hoc.

Trich din: H Quéc Phong, Lé Trang Nguyén Thu, Huynh Lién Huong, Tran Nam Nghiép va Nguyén Vin
Dat, 2017. Nghién ctru san xuat dau vi sinh vat tir cdm gao tach béo. Tap chi Khoa hoc Trudng
Pai hoc Can Tho. 52a: 37-45.
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1 GIOI THIEU

Trong vai thap ky qua, dé giam thiéu tac dong
mdi trudng do nhién li¢u hoa thach gay ra, nhiéu
qudc gia va cac t6 chirc qubc té da tap trung nghién
ctru st dung nang lugng tai tao va nhién li€u sinh
hoc dé thay thé. Trong do6, nhién liéu sinh hoc no6i
chung va diesel sinh hoc ndi riéng ngay cang dugc
quan tim vi n6 12 ngudn nhién lidu than thién véi
mdi truong. Hién nay, diesel sinh hoc thuong mai
dugc téng hop tir cac nguon m& dong vat hay du
thuc vat va chi phi cho ngudn nguyén li¢u thoé nay
chiém 70-75% tng chi phi san xuat. Pay 1a mot
trong nhiing tré ngai 16n cho viéc phat trién va img
dung rong rai diesel sinh hoc (Ma & Hanna, 1999).
Mat khac, ti€u thy mot lugng 16n cac loai dau dong
thuc vat dé san xut dau diesel sinh hoc c6 thé s&
dan dén sy thiéu hut cac loai dau an va gia thuc
pham ting cao. Viéc st dung dau dong thuc vat gia
ré, dau thai hay dau chién di qua s dung lam
nguyén liéu 1 mot chién luoc t6t dé giam chi phi.
Tuy nhién, nhitng nguon nay c6 san lugng han ché,
khong thé dap Ung nhu cdu ngay cang tang cho
vi€c san xuit. Vi vay, viéc tim ra nguon dau
nguyén liu ré cho qua trinh san xuat diesel sinh
hoc rat dang duge quan tam.

Mot vai loai vi sinh vat cé kha nang tich luy
chét béo trén 20% khoi lugng té bao kho, duoc goi
1a vi sinh vat cho ddu. Déau don bao (single cell oil,
SCO) 1a loai dau thu dwoc tir vi sinh vat, 13 lya
chon thay thé tiém ning dé san xuit dau diesel sinh
hoc do chung ¢ chira acid béo chii yéu 1a C16 va
C18, thanh ph?m tuong tu voi cac loai dau thuc vat
(Kumar et al., 2012). Trong céc loai vi sinh vat cho
dau, ndm men Yarrowia lipolytica c6 kha nang tich
luy chat béo trén 50% trong luong t& bao kho va
duoc xem 12 mot loai nAm men cho dau tiém nang
(Beopoulos et al., 2009). Sau khi qua bién ddi gen,
chung?. lipolytica Polg sinh truong tét moi truong
sucrose, glucose, xylose; c¢6 kha ning tong hop
chét béo va protein c6 chit lwong tét do khong sinh
ra cac protease ngoai bao (Economou et al., 2011).
Nhitng dac tinh nay lam cho Y. lipolytica Polg
dugc quan tdm nhiéu hon trong cac qué trinh san
Xuét protein va chat béo.

Dé giam chi phi san xuét chat béo tir vi sinh vat
cho déu, nhiéu nghién ctru da tan dung phu phdm
néng nghiép gidu lignocellulose lam chit nén dé
nudi céy nhu 1a rom ra (Huang et al., 2009), vo
trdu (Economou ef al., 2011), va ba mia (Tsigie et
al., 2011). Trong d6, lignocellulose tir cac ngudn
phu phiam dugc tién hanh thuy phan trong moi
truong acid lodng nham thu dich duong thuy phéan
va ddy 1a ngudn carbon sir dung dé nudi cac vi sinh
vét cho dau. Cac nghién ctru ciing chi ra rang hiéu
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quéa chuyén hoa thanh dudng tir ngudn phu pham
nay 1 kha cao va sinh vét cho dau phat trién rat tt
va tich luy lugng dau cao trong moi  trudng ndy ma
khong can phai bd sung cic ngudn dinh dudng
khac (Tsigie et al., 2012).

Theo bao cao cia Bo Nong nghiép va Phat trién
Nong thon, nam 2015, san lugng lha ¢ Viét Nam la
45,22 triéu tan. Trong d6, voi cam gao dugc tao ra
trong qua trinh ché bién chiém 10% tuong dwong
v6i 4,522 tridu tan 1a ngudn phu pham cé gia tri
cao. Ngay nay, ngoai viéc s dung trong chan nudi
cam gao con dugc dung dé trich ly thu duge ngudn
diu c6 gia tri cao trong san xuat dau an thuong
mai. Cam gao sau khi trich ly dau, con goi la cam
gao tach béo (CGTB) chia mét lugng 16n
polysaccharide c¢6 kha nang thuy phéan thanh duong
bang acid lodng. Dung dich dwdng thuy phan thu
dugc tir qua trinh thuy phan 13 ngudn nguyén liéu
tim nang cho nudi céy vi sinh vat, dac biét Ia
Yarrowia lipolytica Polg. Vi thé, nghién ctru nay
dugc tién hanh nhim tim ra diéu kién thuy phén
cam gao da tach beo thich hop va tan dung nguon
dich duong thu dugc dé nu6i cay nam men Y.
lipolytica Polg nhim san xut cht béo vi sinh vat.

2 PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1 Nguyén liéu va hoa chat

CGTB duoc cung cip boi cong ty TNHH
Wilmar Agro Viét Nam tai Can Tho va dugc bao
quan ¢ nhiét d6 4°C dé su dung. N4im men Y.
lipolytica Polgtir cong ty YEASTERN Biotech Co.
Ltd., dugc cung cip boi phong thi nghiém K§ thuat
Sinh hoc, Pai hoc Khoa hoc Cong nghé Qudc gia
bai Loan.

Ho4 chét chinh dung trong qué trinh nudi cy
nam men yeast extract, peptone, D-glucose, va agar
(Merck, DPuc). Ngoai ra, con cac hoa chat ding
trong qué trinh thuy phan nhu H,SO., Ca(OH),,
thudc thir 3,5-dinitrosalicylic acid (DNS), va cac
dung moéi sir dung trich ly diu nhu hexane,
methanol va acetone.

2.2 Thuy phan CGTB

CGTB dugc thuy phan vdi dung dich H,SO4
lodng theo phuong phap cua Chanel (Chandel ef
al., 2012) véi mot vai thay d6i nho ¢ cac thong s6
khao sat nhu ndng do acid (2 - 5%), nhiét do (60 -
90°C) va thoi gian thuy phan (2 - 8 gio). Thiét ké
thi nghiém duoc trinh bay trong Bang 1. Sau khi
thuy phan, hén hop dugc lam ngudi & nhiét do
phong, dung dich CGTB thuy phan (CGTBTP) thu
dugc bang phuong phap loc chan khong va sau dé
duoc tién hanh khir doc.
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Bang 1: Cac yéu té cAn khao st trong qua trinh thuy phén

Yéu t6 khio sit Khoing khio sit Yéu t6 c6 dinh
Thoi gian (gio) 2-8 Nong d6 acid, nhiét do, ti 1¢
N6ng d6 acid (% v/v) 2-5 Thoi gian, nhiét d9, ti 1¢

Nhiét do (°C) 60 - 90 Nong db acid, thoi gian, ti 16
Ti1¢ CGTB/DD acid (g/mL) 1/4-1/12 Nong d acid, nhiét do, thoi gian

2.3 Khir doc dung dich CGTBTP

Thanh phan nhu furfural,
hydroxymethylfurfural (HMF) va pH thap trong
dung dich CGTBTP gdy tc ché sy phat trién cia
ndm men dugc xir 1y bang phuong phap voi hoa.
Ca(OH); dugc thém tir tir vao dung dich CGTBTP
dén pH 9 - 10 va sau d6 pH dugc diéu chinh xudng
pH 6,5, trong d6 may do pH (Melter Toledo, My)
dugc sir dung dé xac dinh gia trj pH. Sau khi khir
doc, dung dich duoc loai bo két tua bang phuong
phap loc chan khéng va duoc bao quan & 4°C dé
dung nudi cdy nAm men.

2.4 Nubi cay nam men

Y. lipolytica Polg dugc trit trén modi truong
YPDA véi yeast extract 10 g/L, peptone 10 g/L, D-
glucose 20 g/L, agar 20 g/L, dugc bao quan & 4°C.
Nam men duoc nudi so bo trong moi trudng YPD
c6 chira yeast extract 10 g/L, peptone 10 g/L, D-
glucose 20 g/L trong 24 gid, & 26°C, toc do lic 160
vong/phut va sau d6 nudi cdy nhan rong trong cic
mdi trudng nudi cdy khac nhau nham khao sat anh
huéng cia thanh phan méi truong dén sy phat trién
va tich luy chat béo ciia ndm men. Qua trinh nudi
céiy duogc thyc hién trong tu nuoi ca?iy vi sinh JSSI
100C (JSR, My). Trong d6, ndm men (tir qua trinh
nudi so bd) dugc nhan rong trong 300 mL moi
truong nudi céy voi ti 1€ 1:10 (v/v), voi diéu nhiét
26°C, toc do lic 160 vong/phit. Cac yéu t& anh
huong dén kha ning phat trién va tich luy chat béo
duogc khao st theo thiét ké Bang 2.

Bang 2: Ciac yéu to khao sat trong qué trinh

nudi cay
Yéu t6 khio sit Khoing khio sat
Thoi gian (ngay) 1-6
NDDT (g/L) 20 - 40
Ngudn nito 60 - 100
pH 4-9

Puong mia, D-glucose,
CGTBTP Kb, CGTBTP KKb
Phuong phap C6 BS ngudn carbon, khong BS
nudi cy ngudn carbon

Nguon carbon

CGTBTP KD - cam gao tach béo thuy phdn khir doc;
CGTBTP KKD - cam gao tach béo thuy phdn khong khir
doc

39

2.5 Phwong phap phan tich
2.5.1 Xac dinh NPDPT

NDDT trong dung dich CGTBTP dugc xac
dinh bang may quang pho UV-Vis Cary 50
(Varian, My) dua theo phuong phap DNS
(Marsden et al., 1982; Miller, 1959).

2.5.2 Xac dinh néng aé sinh khoi

Nong d¢ sinh khbi duge xéc dinh bing cach
do mat do quang cia mau sinh khéi pha lodng boi
méay quang phd UV-Vis & bude song 600 nm. Két
qua duoc tinh dua vao duong chuin sinh khéi té
bao kho.

2.5.3 Xdc dinh ham lwong chdt béo

Sau khi nudi cdy, sinh khdi dwoc thu bang
phuong phap ly tdm véi tbec d6 5000 vong/phut
trong 15 phut va siy kho & 50°C dén khdi luong
khong ddi. Chit béo thu dugc bang phuong phap
chiét Soxhlet véi dung méi st dung 1a hdn hop
hexane va methanol véi ti 18 2:1 (v/v). Chét béo
sau d6 duoc loai bo dung méi bang thiét bi co quay
chan khong. Thanh phan chit béo dugc phan tich
bang sic ky khi (GC-2010 Plus). Mau chat béo sau
khi di khir sap va nhua duoc loai bo hét phan dung
mdi va dugc chudn bi véi ndng do 20 mg/mL dung
mdi ethyl acetate. Piéu kién phén tich: nhiét do
budng tiém va dau do 1a 365 °C, nhiét do cot bat
dau & 80°C tang 1én 365°C véi the do 15 °C/phit va
giir trong 10 phut (Tsigie et al., 2012).

3 KET QUA VA THAO LUAN

3.1 Anh hudng ciia thoi gian thuy phan dén
NDDT

Anh hudng cia thoi gian thuy phan dugc khao
sat trong khoang thoi gian tir 2 dén 8 gid, ¢ didu
kién nhiét @6 90°C, néng d6 acid 3%, ti 1€ cam gao
da tach béo/dung dich acid (CGTB/DDA) la 1/8
g/mL. Két qua cho thiy ring NDPDT ting dan theo
thoi gian va dat gia tri cao nhét 47,62 g/L, tuong
ung 6 gio thuy phan. Tuy nhiéu, NDDT giam nhe
xudng 44,76 g/L khi thoi gian thuy phan ting lén
dén 8 gio (Hinh 1). Nong do cac chat wc ché ting
l1én nhanh chong khi thuy phéan trong thoi gian dai
(Tsigie et al., 2012). Do do, thoi gian thuy phan
CGTB thich hop 12 6 gio.
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Hinh 1: Anh hwéng ciia thoi gian dén NPPT. Thi nghiém dwoc tién hanh & diéu kién ¢b dinh 1a 90°C,
ndng d9 acid 3%, ti 1¢ cia CGTB/DDA 1a 1/8 g/mL

3.2 Anh hudng ciia nong d9 acid dén NPPT

Nong d6 acid H,SOs4 dugc khao sat trong
khoang tir 2% dén 5%, voi diéu kién thuy phan cd
dinh: nhiét d6 90°C, ti 18 CGTB/DDA la 1/8 (g/L)
va thoi gian 6 gid. Két qua duogc thé hién trén Hinh
2, NDPDT ting kha nhanh tir 30,80 g/L dén 48,39
g/L khi ndng do acid 2% 1én 3%, va dat gia tri cuc
dai ¢ nong do acid 4% voi NPT 1a 53,59 g/L.
Diéu nay cho thdy rang nong d¢ acid cao c6 thé

pha v& dé dang céu trac polymer ciia hemicellulose
va cellulose cia CGTB. Tuy nhién, NDDT gidm
xudng con 51,94 g/L & ndng d6 acid 5%. Didu nay
duogc giai thich, khi ting ndng do acid dong thoi
cling lam cho céac loai duong nhu glucose va
xylose chuyén thanh cac hop chit tc ché HMF,
furfural anh huéng xdu dén qua trinh nuédi ciy
(Tsigie et al., 2011).
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Hinh 2: Anh huéng ciia ndng dd acid dén NDDT. Phan ing dwoc thue hién ¢ diéu kién cé dinh nhiét
dd 90°C, ti 1¢ CGTB/DDA 1a 1/8 (g/L) va thoi gian 6 gio

3.3 Anh huong cia ti ¢ CGTB/DDA dén
NDPT

CGTB dugc thuy phan trong moéi truong acid
lodng véi cac ti 18 CGTB/DDA thay d6i tir 1/4 dén
1/12 g/mL, trong diéu kién nhiét d6 thuy y phén
90°C, ndng do acid 4%, thoi gian thuy phéan 6 gid.
Két qua thi nghiém cho thiy NPDT trong dung
dich thuy phan giam tir 64,23 g/L, 53,59 g/L, 48,55
g/L va 40,51 g/L twong ung khi tang ti 1¢
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CGTB/DDA tir 1/4, 1/8, 1/10 g/mL dén 1/12 g/mL
(Hinh 3). Ngugc lai, lwong dudng sinh ra tinh trén
1 gam CGTB tang 1én tr 0,26, 0,43, 0,49 va 0,49
g/g, tuong ung cac ti 1€ trén. Nhu vay, mac du ti 1&
1/8 g/L cho luong dudng hoi thip hon cac ti 18
1/10 va 1/12 g/L nhung lugng acid str dung trong
truong hgp nay it hon nén ti 1€ 1/8 g/L duoc cho 1a
thich hop dé thuy phan CGTB.
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Hinh 3: Anh hwéng ciia ti 18 CGTB/DDA dén NPDT. Phan tng dwoc thuc hién ¢ diéu kién cé dinh
nhiét 9 90°C, thoi gian 6 gio' va nong do dung dich acid 4%

3.4 Anh hwéng ciia nhi¢t dp dén NPDT

Nhiét dg thuy phan dugc khao sat trong khoang
60°C dén 90°C & diéu kién cb dinh thoi gian 6 gid,
ndng do acid 4%, ti 16 CGTB/DDA 1/8 g/mL. Két
qua cho thdy rang, NDPDT ting tuyén tinh tir 15,22
dén 53,59 g/L, twong ung véi nhiét 4o ting tir 60

dén 90°C (Hinh 4). Ngoai ra, tac gia da thir sir
dung nhiét ¢ 100°C dé thuy phén, tuy nhién dung
dich thuy phan chuyén sang mau nau den do duong
bi caramen hoa. Vi vay, nhiét d9 thich hop cho qua
trinh thuy phan 1a & 90°C.
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Hinh 4: Anh hwéng ciia nhiét dj dén NPDT. Phan ng dugc thuc hién ¢ diéu kién ¢é dinh thoi gian 6
gio, nong do dung dich acid 4% va ti 1€ CGTB/DDA 1a 1/8 (g/L)

3.5 Anh hudng cia thoi gian nudi ciy dén
sw phat trién cia nam men

CGTBTP duoc khir doc c6 NDBT 20 g/L va
pH = 6,5 duoc sir dung 12 mdi trudong dé khao sat
thoi gian nudi cdy, trong diéu kién cb dinh nhiét do
nudi cay la 26°C, téc do lac cta ti nudi cay la 160
vong/phut. Két qua cho thdy rang, ndng do sinh
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khéi thu duoc ting dan va dat gid tri cao nhat vao
ngay thir 4 (8,77 g/L) va bit dau giam xubng &
ngay thir 5, thir 6 (7,87; 7,60 g/L). Diéu nay c6 thé
giai thich rang sau ngay thu 4 nong do duong con
lai khong cung cip du ngudn dinh dudng cho nim
men sinh trudng.
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Hinh 5: Anh hwong ciia thoi gian nudi cy dén sy sinh truéng ciia nAm men. CGTBTP dugc khir doc
¢6 NDDT 20 g/L, pH = 6,5 dugc sir dung nudi ciy trong diéu ki¢n c6 dinh nhi¢t d§ 1a 26°C, toc d9 lic
cuia ti 1 1a 160 vong/phut va khong bo sung nito

3.6 Anh hwong ciia NDDT dén sy phat
trién ciia nim men

Céc thi nghiém duoc thuc hién trong thoi gian
nudi cdy 4 ngay, khong bd sung ngudn nito, pH
6,5, nhiét d¢ 26 °C va NDDT cua CGTBTP dugc
thay doi tir 20-40 g/L. Két qua khao sat cho thiy
rang ndng do sinh khéi ting 8,8 g/L (c6 19,3% chat
béo) 1én 11,79 g/L (c6 25,41% chit béo) tuong tmg
v6i ting NDDT tir 20 g/L dén 30 g/L (Hinh 6). Tuy
nhién, khi sir dung méi truong nudi cdy c6 NDDT
1a 40 g/L lam suy giam kha ning phét trién cia

nam nem, voi ndong do sinh khéi 1a 10,73 g/L va
chit béo 21,54%. Pidu nay ching to rang, & nong
do duong 20 g/L chua du dé cac té bao ndm men
phat trién tt trong thoi gian dai. Nguoc lai, néu
nong do dudng qua cao hay ngudn carbon du thira
s& tao diéu kién tiét ra cac acid hiru co vao moi
truong sinh trudng ctia nidm men (Tsigie et al.,
2012). Nhu vy, trong trudng hop nay, moi trudng
nudi ciy co NDDT la 30 g/L thich hop cho viée sur
dung nuéi cdy nAm men.
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Hinh 6: Anh huéng ciia NPDT dén sw phat trién sinh khdi va ham lwgng chit béo. CGTBTP dugc
Kkhir ddc c6 pH = 6,5 dwgc sir dung nudi ciy trong diéu kién c6 dinh nhiét dd 1a 26°C, toc d lic caa ti
i 1a 160 vong/phut va thoi gian nudi la 4 ngay
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3.7 Anh hwéng ciia ngudn nito' dén sw phat
trién nam men

Su dung CGTBTP khur duoc c6 ndng do dudng
30 g/L dé khao sat sy anh huong cua cac nguon
nito khac nhau dén su phat trién nam men. Két qua
thi nghiém (Hinh 7) cho thdy rang nong do sinh
khéi thu duge cao nhit khi st dung ngudn nito 12
peptone (13,54 g/L). Mit khac, khi ngudn nito 13
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uré hodc khong sir dung ngudn nito thi nong do
sinh khdi trong duong nhau (11,21 va 11,73 g/L).
Ngoai ra, s0 liu ciing chi ra rang, khi khong su
dung ngudn nito thi ham lwong chét béo thu duoc
la cao hon 16 rét (25,41%) so vai khi st dung
peptone va uré (14,4% va 7,35%). Vi vay, khi st
dung ngudn nito han ché, qua trinh tich luy chét
béo cua Y. lipolytica Polg c6 hi¢u qua hon.
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Hinh 7: Anh hwéng ciia ngudn nito' dén sy phat trién nAm men. Sir dung CGTBTP ¢6 NPDT 30 g/L,
pH 6,5, nudi ciy trong thoi gian 4 ngay, nhiét d9 26°C va tdc d9 lic cia ti G 1a 160 vong/phut

3.8 Anh huwéng ciia cic ngudn carbon khac
nhau deén sy phat trién nam men

So sanh sy phat trién ctia ndm men Y. lipolytica
Polg trong méi truong CGTBTP da khu doc voi
cac ngudn carbon khac nhau nhu CGTBTP chua
khir doc (30 g/L), D-glucose (30 g/L), duong mia
(30 g/L). Két qua thi nghiém cho thiy rang khi sir
dung ngudn carbon 13 CGTBTP di khu doc thu
dugc sinh khdi c6 ndng do cao nhét (11,73 g/L,
chiém 25,4% chit béo). CGTBTP khong khur doc
c6 chira cac chét we ché HMF, furfural lam han ché
su phat trién cua nim men nén sinh khdi thu duoc
thip nhat (4,12g/L) va chét béo tich luy dugc 1a rat
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thap. Khi sir dung ngudn carbon 1a D-glucose, sinh
khdi thu duogc 1a 7,27 g/L (19,44% chét béo) thap
hon so voi CGTBTP di khir doc. Pidu nay 1a do
trong moi truong CGTBTP ngoai dudng glucose
con c6 duong xylose va arabinose. Kich thudc cac
phan tr dudng xylose nho du dé dé dang thim thau
qua mang té bao clia ndm men, din dén sy ting
truong té bao trong moi trudng xylose nhanh hon
trong modi truong glucose (Tsigie et al., 2011).
Ngoai ra, khi so dung duong mia lam ngudn
carbon, thu dugc sinh khdi 8,28 g/L va trong dé
20,8% 1a ham lugng chat béo. Diéu nay cho thiy
rang ndm men Y. lipolityca Polg ciing c6 kha ning
sinh truong trong moi trudng sucrose.
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Hinh 8: Anh hwong ciia ngudn carbon dén sy phat trién sinh khdi va ham lwong chét béo. NAm men
dwgc nudi cay trong moi trudng co6 nong do duwong 30 g/L, pH 6,5, thoi gian 4 ngay, nhiét do 26°C va
toc do lac caa ta i la 160 vong/phut

3.9 Anh hwéng ciia mdi trwong pH dén sy
phat trién ciia nam men

Ngoai ngudn carbon va ngudn nito thi moi
truong pH cling la mot trong nhiing yeu t6 anh
huong dén sy phat trién cia nam men. Két qua cho
thidy & pH 4 nong do sinh khdi 1a cao nhat (16,87
g/L), & pH 6,5 nong d6 sinh khéi thap hon (11,73

g/L) nhung chit béo thu dugc 1a cao nhat
(25,41%). Trong moi truong base pH 9 ndm men
phat trién thdp nhét voi nong do sinh khdi 1a 4,65
g/L. Nhu vdy, khi st dung nguon carbon la
CGTBTP thi pH thich hop dé ndm men phat trién
14 6,5 (Barth & Gaillardin, 1997).
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Hinh 9: Anh huéng ciia pH dén sy phat trién sinh khoi va ham lugng chét béo. NAm men dwoc nudi
cay trong moi treong CGTBPT co NDDT 30 g/L, thoi gian 4 ngay, nhiét d§ 26°C va toc do lac cia ti
i 1a 160 vong/phit
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Nam men sau khi nudi cy trong méi truong
CGTBTP dugc trich ly va phan tich thanh phan
chit béo. Két qua dugc trinh bay trong Bang 3 cho
thdy rang thanh phan chi yéu cua chat béo 1a acid
béo ty do va cac glyceride. Trong d6, 82,53%
chat béo 1a cac acid béo ty do (FFA) va
monoacylglyceride (MAG) 11,45%, diacylglyceride
(DAG) 1,41%, triacylglyceride (TAG) 3,05% va
1,56% cac thanh phan khac.

Bang 3: Thanh phin chit béo tir nim men
Yarrowia lipolytica Polg dwgc nudi cay
trong moi treong CGTBTP

Thanh phin

% khdi lrong

Acid béo tu do (FFA) 82,53
Mono-acylglycerides (MAG) 11,45
Di-acylglycerides (DAG) 1,41
Tri-acylglycerides (TAG) 3,05
Céc thanh phan khéac 1,56

Thanh phén cau tric mach carbon ctia chét béo
cling dugc phan tich bang sic ky khi (GC). Két qua
dugc trinh bay trong Bang 4 cho thiy thanh phan
co ban trong chit béo tich luy tir nAm men Y.
lipolytica Polg 1a acid oleic (C18:1) 56,02%, acid
palmitic (C16:0) 27,42%, acid stearic (C18:0)
9,05% va mot sb thanh phan khac. Két qua cho
thdy thanh phan chit béo thu dugc tuong tuw véi
dau thyc vat. Vi vay, c6 thé day 1a ngudn chit béo
Iy twdng trong viée san xuat dau diesel sinh hoc.

Béang 4: Thanh phan mach carbon cau tric nén
chat béo ciia nam men

Thanh phin % khoi lugng

Acidpamitic (C16:0) 27,42

Acidstearic (C18:0) 9,05

Acidoleic (C18:1) 56,02

Thanh phan khac 7,51
4 KET LUAN

Céc yéu t6 anh huong dén qué trinh thuy phan
CGTB duoc khao sat va cho thiy rang didu kién
thich hop dé thyc hién phan tng thoi gian 13 6 gio,
ndng d6 acid sulfuric 4% (v/v), nhiét d6 90°C, ti 1&
CGTB/DDA 1/8 g/mL. NPDT thu dugc trong tir
qué trinh thuy phan CGTB la 53,59 g/L va day la
ngudn carbon c6 gia tri cac qua trinh 1én men vi
sinh vat. Luong duong trong dung dich CGTBTP
duogc st dung 1am ngudn carbon dé nudi cay nim
men Y. lipolytica Polg phat trién san xuét chét béo.
Két qua cho thidy nong do sinh khéi cao nhét 1a
11,73 g/L, chiém 25,41% chit béo khi dugc nudi
céy trong didu kién ngudn nito han ché, NDDT la
30 g/L, pH 6,5 va thoi gian nudi cdy tdi wu la 4
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ngay. Két qua phan tich sic ky khi cho thdy thanh
phin chét béo thu dugc trong nghién ctru nay co
chu trac mach carbon chu yéu 1a Cl16 va CI8,
twong ty nhu thanh phan trong dau thuc vat va day
la nguyén liéu tiém ning ding dé san xuat
biodiesel.
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