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Nghién ctru kha niing sinh tong hop lipid ciia hai chiing nam men
Rhodosporidium toruloides VTCC 20689 va VTCC 20765
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Tém tit:

Nam men Rhodosporidium toruloides c6 kha nang sinh tong hop va tich lity lipid 1€n t6i hon 30% trong lwgng kho
ciia té bao. biy 1a nguon nguyén li¢u tiém nang dung trong sin suit diesel sinh hoc (biodiesel). Trong nghién ciru
nay, cac tic gia da tién hanh khao sit kha ning sinh tong hop lipid ciia 2 chiing nAm men R. toruloides VICC 20689
va VICC 20765. Két qua cho thiy, ca 2 chiing déu c6 kha ning tich liy lipid dat khoang 45% trong lwgng kho cia té
bao khi nudi ciy & 30°C trong 48 gio' voi moi truong nudi cé pH 5,5. Khao sat anh huéng cia mjt so ngudn cacbon
1én kha nang sinh tong hop lipid cia 2 chiing nam men nay cho thay, ri dwong cé thé dung lam nguon cacbon thay
thé cho glucose. Khi nuoi 2 chiing nim men nay trén ngudn cacbon gia ré la ri dwong, kha nang sinh tong hop lipid
ciia cd 2 chiing dat khoang 44%, twong dwong véi khi nuéi trén moi trudng c6 nguon cacbon la glucose.

Tir khéa: diéu kién nudi ciy, nAm men, Rhodosporidium toruloides, sinh tong hop lipid.

Chi sé phén loai: 2.8

Pat van de

Su gia ting cla gia dau tho cing voi nhimg anh huong tiéu cuc
ctia nhién liéu hoa thach d6i véi méi truong da thuc ddy nhiéu nghién
ctru vé nhién ligu sinh hoc trong nhirg nim gan day. Mot trong nhirng
ngudn nang luong tai tao ndi bat nhat chinh 1a biodiesel [1]. Ngudn
cung cap biodiesel bao gdm m& dong vat, dau thyc vt hodc céc vi
sinh vat sinh dau (oleaginous microorganism). San xuat biodiesel tir
md dong vat va dau thye vét thuong can chi phi cao, doi hoi dién tich
nuéi trong 16n. Do d6, viée tim kiém cac chung vi sinh vat sinh lipid
duoc dac biét quan tdm do chi phi san Xuét thap, qué trinh nuoi cay
don gian va c6 ning suét cao. Lipid tach chiét tir vi sinh vét duoc sir
dung dé chuyén hoa thanh dang biodiesel tinh khiét [1-3].

Do ndm men c6 céu tao don bao, sinh truong nhanh trén moi
truong dinh dudng don gian nén cé nhiéu loi thé trong nghién ciru san
Xuat lipid hon so véi cac vi sinh vat sinh lipid khac 1a nim soi va vi
tao [2]. Nam men R. toruloides dugc chimg minh 1a c6 kha ning sinh
tong hop mot lwgng 16n lipid va carotenoid, trong d6 lwgng lipid tich
lity ¢6 thé 1én dén 30% trong luong té& bao & mot s6 ching. SO lugng
cac cong trinh nghién ctru vé sinh tong hop lipid & R. toruloides ting
nhanh trong nhimg nédm gan day, dac biét khi cong nghé giai trinh tur
gen thé hé méi, cac ky thudt vé cai bién di truyén va céi bién trao doi
chat ngay cang phat trién [1-3].

Qui trinh sinh tong hop va tich Iy lipid 6 R. toruloides phy thue
nhiéu vao ching giong, ty 1é nguon cacbon/nito, thanh phin moi
truong dinh dudng va diéu kién nuoi cay [4, 5]. - Nghién ctru xdc dinh
duoc cac yéu tb thich hop cho sinh truéng & mdi ching R. toruloides
c6 thé thuc day kha nang tich liy lipid trong té bao. Tai Viét Nam,
chua ¢ cong trinh nao nghién ciru vé kha nang sinh lipid cia céc
ching ndm men, dic biét 1a tir R. toruloides. Céc nghién ctu trong
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nuée moi chi tap trung phan tich dac diém sinh hoc nhu kha ning
sinh carotenoid, sinh tong hop sic t6 astaxanthin va nghién ciru sy da
dang ctia loai nim men nay [6, 7]. Trong nghién ctru nay, ching toi
tién hanh khao sat anh huong cta cac diéu kién sinh truong dén kha
ning sinh lipid cta 2 chung ndm men R. toruloides c6 ngudn gde Viét
Nam. Céc két qua thu dugc cho thay, 2 loai ndm men nay c6 kha ning
tich lity lipid 1én dén gin 50% trong lugng kho cua té bao khi dugc
nudi cdy ¢ diéu kién toi uu Vé nhiét do, thoi gian va pH moi truong.
Nghién ciru nay ciing chi ra rang, ngudn phuy pham gia ré 1a ri dudng
¢6 thé duoc st dung lam nguon cacbon thay thé cho duong glucose
dé nu6i ndm men R. toruloides phuc vu thu nhan lipid & quy mé 16n.

Vat liéu va phuong phap nghién ciiu

Vit liéu

Ching nim men R. toruloides VTCC 20689 va VTCC 20765
dugce cung cap boi Bao tang giong chuan vi sinh vat (http://vtcc.imbt.
vnu.edu.vn), Vién Vi sinh vat hoc va Cong ngh¢ sinh hoc, Pai hoc
Quoc gia Ha Noi.

Phwong phdp nghién ciru

Nudi cdy ndm men R. toruloides: bd sung 2,5 ml dich huyén phu
chang nim men R. toruloides (OD=1 twong duong khoang 5,3x10°
CFU/ml) vao binh tam gidc 100 ml chira 50 ml méi truong MM
(glucose 5 g, NH,CI 2 g, Na HPO, 6 g, K.HPO, 3 g, cao ndm men 2
g NaCl5g, MgSO 0,1 g, nude cat 1000 ml pH 5,5). Nam men duoc
nudi ciy 6 nhiét do 30°C, toc do lac 200 vong/phit.

Téch chiét va xdc dinh ham heong lipid tir sinh khoi nam men:
st dyng phuong phap tach chiét lipid cua Bligh va Dyer (1959) 8]
cho ty 1¢ 5 ml dich nuéi cdy twong tmg. Ly tim dich nudi cay & toc
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Abstract:

The yeast Rhodosporidium toruloides is capable of
lipid biosynthesis and accumulation up to more than
30% of dried cell biomass. It is a potential source for
biodiesel production. Recent studies have shown that the
applications of culture technologies can promote increased
lipid accumulation in R. foruloides. In this study, the
authors investigated the lipid biosynthesis ability of two
yeast strains R. toruloides VITCC 20689 and VTCC 20765
isolated in Vietnam. The results indicated that both strains
have the ability to accumulate lipids up to approximately
45% of the dried biomass of cells when cultured at 30°C for
48 h in the culture medium with pH 5.5. Cultivation of these
two yeast strains on some different carbon sources showed
that sugarcane molasses can be used as a low-cost carbon
source for efficient lipid biosynthesis. When growing both
strains on the medium with sugarcane molasses, the lipid
biosynthesis reached about 44%, which is equivalent to in
the medium with glucose.

Keywords: culture conditions, biosynthesis,

Rhodosporidium toruloides, yeast.

Classification number: 2.8

-
d6 6.000 vong/phut, trong 10 phut ¢ 4°C, loai bo dich dé thu can. Rura
can véi nude cat vo trung, sau do ly tdm lan 2. Lap lai budc rua cén,
ly tam dé thu sinh khéi. Sau do, sinh khéi duoc sir dung dé tach chiét
lipid theo cac bude nhu sau:

lipid

Budc 1: b6 sung 3,75 ml hdn hop methanol:chloroform (ty 18 2:1)
va tron déu bang may vortex trong 15 phit ¢ nhi¢t do phong.

Budc 2: bd sung 1,25 ml chloroform, tron déu bang mdy vortex
trong 15 phut ¢ nhiét d§ phong.

Budc 3: bo sung 1,25 ml nude cat, tron déu bang may vortex trong
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15 phat ¢ nhi¢t d6 phong.

Sau d6, hon hop duoc ly tim & 3.000 vong/phut, trong 15 phut
& 4°C. Hon hop sau ly tim gdm 3 16p, trong do 16p thir nhét va thir
hai chira xéc té bao va methanol (khong chira lipid), 16p thtr ba chira
hdn hop chloroform va lipid duoc thu hoi. Siy kho mau dich long thu
duoc & 70-80°C cho dén khi khoi lwgng khong thay doi. Ham lrong
lipid thu dugc tinh theo cong thirc:

W=W -W,

trong d6: W: Tuong lipid thu dugc (g); W,: khi lwgng dng sau khi sdy
(g, W khdi lwong dng rong trude khi thu dich long (g).

Thir nghiém anh hiong ciia thoi gian nuéi cay: 2,5 ml dich nudi
ndm men (OD600 =1) dugc bd sung vio binh tam giac 100 ml chira
50 ml moi truong "MM. Ném men dugc nudi 6 30°C, toc do lac 200
vong/phut trong 126 giv. Thu sinh khéi ndm men sau 24, 30, 48, 54,
72,78, 96,102, 120 va 126 gio. Thuc hién tich chiét va xac dinh ham
luong lipid cta cic miu sinh khéi.

Thir nghiém anh hwong cua nhiét do nuoi céy: nim men duoc
nuoi ¢ cac nhiét do khac nhau gém 25,30 va 37°C. Moi truong va thoi
gian nudi cdy t6i wu dua vao cac thi nghiém da thuc hién. Sinh khoi té
bao ndm men dugc thu hdi cho tach chiét va xac dinh ham luong lipid.

Thir nghiém anh hwong cua pH: pH cla mdi truong dugc xac
dinh béng mdy do pH. Hai dung dich NaOH 1 M va HC1 4 M duoc sir
dung dé diéu chinh pH vé cdc gia tri khac nhau, gdm pH 4,5, 55,60,
6,5 va 7,0. Cac binh nubi cdy duoc nuéi & 30°C trong mdy léic 6n nhiét
v6i the d9 200 vong/phut trong thai gian toi wu da duge xac dinh trude
d6. Sau do, dich nudi dugc ly tam dé thu sinh khdi té bao phuc vu cho
tach chiét va xac dinh ham lugng lipid.

Thir nghiém dnh huwong ciia nguon cacbon: glucose, glycerol,
saccharose, lactose, maltose hodc ri duong (5 g/l) duge bo sung vao
moi truong MM (pH 5,5) dudi dang ngudn cacbon duy nhat. Tién
hanh nuéi cdy ¢ nhiét do 30°C; toc do lac 200 vong/phut. Sau thoi
gian nudi cdy, thu sinh khéi dé tién hanh tich chiét va xac dinh ham
luong lipid.

Xie Iy s6 ligu: cc thi nghiém duoc 13p lai 3 1an doc 1ap va s6 ligu
dugc xur ly véi phan mém Microsoft Excel.

Két qua va thao luan

Dic diém hinh thdi ciia hai chiing R. toruloides diing trong
nghién ciru

Chung ndm men R. toruloides VTCC 20689 va VTCC 20765
dugc luu gilr tai Bao tang giong chuan vi sinh vat. Tuy nhién, thong
tin lién quan dén dac diém hinh thai cua 2 chung nam men nay trén
co so dit liéu ngudn gen chua c6. Do d6, viée cung cip minh chimg
vé dic diém hinh thai khuan lac va té bao cla ca 2 ching dung trong
nghién ctru 1a can thiét. Hai chung dwoc nudi trén moi trudng thach
YPD (yeast extract potato dextrose) trong 96 gio 6 30°C dé phuc vu
phan tich dic diém hinh thai khuan lac va té bao. Chung R. toruloides
VTCC 20689 ¢6 khuén lac tron, bé mit tron bong, mau d6 cam dam.
Chung R. toruloides VTCC 20765 c6 hinh thai twong tu nhu chiing
R. toruloides VTCC 20689, nhung khuén lac 6 mau d6 cam nhat hon.
Khi quan sat dudi kinh hién vi, ca 2 ching déu c6 té bao hinh ovan
dic trung va chuyén thanh dang que ngan véi giot lipid bén trong té
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bao ¢ giai doan gia hoa (hinh 1). Cac két qua nay ciing trong dong voi
céc két qua da cong bo ve dac diém hinh thai cta R. toruloides [1, 2].

R. toruloides VTCC 20689

R. toruloides VTCC 20765
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Hinh 1. Dac diém hinh thai cta hai chiing ndm R. toruloides. Khuin
lac ctia chiing VTCC 20689 va VTCC 20765 nudi trén mai trwdng YPD.
Hinh thai t& bao clia 2 chling duai kinh hién vi (46 phéng dai 1.500 14n)
sau 48 gi® nudi trén moéi trwrong MM.

Moi chiing R. toruloides c6 thé co nhimg dac diém vé sinh truong
va kha néng tich lily lipid khac nhau. Céac thay doi vé thoi gian, nhiét
d9 nudi cay, nguon cacbon ¢6 thé anh huong dén sy tich Ity cua lipid
trong t& bao nim men. Do d6, viéc xéc dinh céc diéu kién phu hop cho
sinh truong va tich Iy lipid ctia ching R. toruloides VTCC 20689 va
VTCC 20765 1a c6 y nghia.

Anh hwéng ciia thoi gian nuéi cdy dén khd ning sinh tong hop
lipid ciia 2 chiing R. toruloides

Xéc dinh duoc thoi gian nudi cdy thich hop s giup giam chi phi
thi nghiém, ddng thoi thu dugce sinh khdi té bao ndm men 6 trang thai
t0i uu vé tich Ity lipid. Sinh truong cia hai ching R. toruloides dugc
khdo sat trong khoang thoi gian 0-126 gio st dung phuong phéap do
OD tai budc song 600 nm. Sau 24 gid, sinh khéi té bao dugce thu hoi
dé tach chiét va xac dinh ham luong lipid. Két qua cho thdy, 2 ching
R. toruloides bit dau sinh truong manh sau 6 dén 24 gio nuéi va dat
mirc sinh truong t6i da sau 48 giv. Ham luong lipid tich iy bién
dong theo thoi gian va dat mirc cao nht sau 48 gio nudi (twong ting
dat 45,40% & R. toruloides VTCC 20689 va 44,34% & R. toruloides
VTCC 20765). Sau mot khoang thoi gian giam xudng thi s tich liy
lipid ting tro lai ¢ thoi diém 126 gio (dat 39,38% & R. toruloides
VTCC 20689 va 35,69% & R. toruloides VTCC 20765). Tuy nhién,
ham luong lipid tich Ity & thoi diém 126 gior van thdp hon ¢ 48 gio
va giam manh sau 126 gio nudi cay xudng duéi 30% (dir liéu khong
chi ra). Theo Uprety va cs (2017) [9], thoi gian nuoi cay dé thu lipid ¢
ching R. toruloides ATCC 10788 la 168 gio voi ham luong lipid dat
trén 30%. Trong khi do, két qua nghién ciru cia Zheng va cs (2021)
[10] cho thdy, thoi gian can dé dat dwoc ham lugng lipid twong ty &
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R. toruloides 1a 144 gio. Trong nghién ctru nay, 2 chung R. foruloides
nguon gde Viét Nam (VTCC 20689, VICC 20765) ¢6 toc do sinh
trréng nhanh va thoi gian can dé tich lity ham lugng lipid cao nhét chi
sau 48 gio (hinh 2).
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Hinh 2. Anh hwéng cua thei gian nudi cdy Ién sinh trwéng va
sinh téng hop lipid ctia chiing R. toruloides VTCC 20689 va VTCC
20765.

Két qua thu duoc cho thdy, 2 ching ndm men R. toruloides bat
dau sinh truong manh sau 6 gio nudi cy. Ching hinh thanh hai dinh
sinh truong lan luot tai 48 va 96 gio. Tir 102-126 gio 1 giai doan
suy thoai. Ham luong tich liiy lipid bién dong theo thoi gian, dat cao
nhit tai thoi diém nudi cdy 48 gior (khoang 45% ddi v6i R. toruloides
VTCC 20689 va 44% d6i v6i R. toruloides VTCC 20765) va thir 2 1a
tai 126 gio (39,38% vai R. toruloides VTCC 20689 va 35,69% voi R.
toruloides VTCC 20765).

Anh hwéng ciia nhiét dp nudi cdy dén khd ning sinh tong hop
lipid cvia 2 chiing R. toruloides

Trong nghién clru ndy, nhom tac gia tién hanh khao sat cac nhiét
d6 nuoi ciy khac nhau dé tim ra nhiét do thich hgp nhat cho qua trinh
sinh tong hop lipid & 2 ching R. toruloides VTCC 20689 va VICC
20765. Két qua duoc thé hién & hinh 3.
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Hinh 3. Anh hwéng cha nhiét dé dén kha nang sinh téng hop lipid
cua chung R. toruloides VTCC 20689 va VTCC 20765.

Két qua hinh 3 cho thdy, nhiét d6 thich hop nht cho sy sinh truéng
va sinh tong hop lipid cua ca 2 chung R. toruloides 1a & 30°C. Ham
lwong lipid thu dugc dat khoang 45% dbi voi chung VTCC 20689 va
44% d6i v6i chung VTCC 20765. O nhiét do 25 va 37°C, kha ning
sinh tong hop lipid cua 2 ching déu giam manh (ham lwong lipid chi
dat khoang 30%). Theo céc tong hop cia Ageitos va cs (2011) [2],
nhiét do thich hop cho sinh truéng va sinh tong hop lipid cua cac
chung ndm men R. toruloides thuong 1a 28-30°C, chi mot s6 ching
6 kha nang tich Iy lipid ¢ 25°C. Trong nghién ctru nay, 2 chung R.



toruloides VTCC 20689 va VICC 20765 déu sinh tong hop lipid cao
nhat ¢ nhiét d6 30°C. 0] r}hiét d6 25 va 37°C, 2 chung nay tich lily ham
luong lipid twong doi thap (dusi 30%).

Anh huéng ciia pH dén sinh tong hop lipid ciia 2 chiing R.
toruloides

Thay doi gi trj pH moi treong nudi c6 thé anh huong dén kha
nang sinh tong hop lipid cua cac chung ndm men nghién ctru. Ching
toi tién hanh kiém tra céc gia tri pH khac nhau ciia méi truong nudi
cay gom pH 4,5, 5,5, 6, 6,5 va 7. Két qua nghién ctiru dugc thé hién
6 hinh 4.
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Hinh 4. Sinh téng hop lipid & cac gia tri pH khac nhau cta 2 chiing
R. toruloides.

Két qua thu dwgc cho thiy, ca 2 chung nim men R. toruloides déu
c6 kha nang sinh ham luong lipid cao ¢ pH 5,5 (dat khoang 45% trong
luong sinh khdi kho ddi véi ching VTCC20689 va 44% dbi véi ching
VTCC 20675). O gia tri pH du6i 5 va trén 6, kha nang tich liy lipid
cua 2 chung nay giam dang ké. Cac nghién ciru trude day cting chi ra
rang, su thay doi gid tri pH moi truong ¢6 anh hudong dén kha ning
sinh truong va sinh tong hop lipid & nam men R. toruloides. Nghién
cru cita Dias va cs (2016) [11] cho théy, pH 4 14 t6i wu nhét cho sinh
tong hop lipid cua chung R. foruloides NCYC 921, trong khi pH 5
cho tbc do sinh truong cao nhat. Cac nghién ciru khac cung cho thay,
pH 5-6 la thich hgp cho qua trinh tich lity lipid ¢ ching nam men R.
toruloides [2]. Két qua ciia nghién ctru nay ciing cho thay, ca 2 ching
R. toruloides déu cho kha ndng sinh lipid cao & pH 5,5 v&i ham luong
dat khoang 44-45% luong sinh khéi kho. Tai pH dudi 5 v trén 6, kha
ning tich lily lipid cua 2 ching nay giam dang ké. Do d6 c6 thé két
luan réng, gia tri pH 5,5 1a thich hgp nhét cho nudi céy 2 chiing nim
men VTCC 20689 va VTCC 20765.

Nhu véy, khi kiém tra anh huong ciia nhiét o nudi cay, pH va thoi
gian nuéi khac nhau cua 2 chiing nim men R. toruloides VTCC 20689
va VTCC 20675 dugc phan lap tai Viét Nam cho thiy, 2 chung nay
tich lily lipid cao nhat khi nudi céy trén méi truong MM & nhiét do
30°C, pH 5,5 trong 48 gio. Cac déc diém nay tuong tu voi nhiéu cong
b trén thé gi6i vé diéu kién sinh lipid ctia loai ndm men R. toruloides
nay [2, 11]. Kha ning sinh tong hop lipid ctia 2 ching ndm men phéan
lap tai Viét Nam dat kha cao (khoang 45%) so véi céc cong bd vé kha
ning sinh lipid ctia loi R. foruloides [2, 9]. Tuy nhién, c6 mot diém
khac biét 1a 2 chung ndm men trong nghién ciru nay sinh tong hop va
tich lily lipid trong thoi gian ngén hon (chi sau 48 gio nudi cdy), trong
khi céc cong b trén thé gioi thuong cho thay, thoi gian tich lily lipid
cua R. toruloides 1a 72-96 gio, tham chi 1a trén 144 gio [9, 10]. Bay
s& 1a wu diém quan trong khi 0 tmg dung céc ching nédm men nay nham
thu hoi lipid phuc vu cho san xuat diesel sinh hoc.
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Anh hwéng ciia nguon cacbon dén kha ning tich liiy lipid ciia
hai chiing R. toruloides

Trong nghién ciru nay, nhom tac gia di tién hanh danh gia kha
ning sinh truong va sinh tong hop lipid ciia 2 ching R. toruloides
VTCC 20689 va VTCC 20765 trén céc nguon cacbon khac nhau, gom
glucose, ri dudng, saccharose, maltose, lactose va glycerol. Két qua
dugc minh hoa & hinh 5 cho théy, ca 2 chung déu sinh truéng manh
(OD,,,>2) trén moi truong chl'ra’ glycerol v§1 sacgharose, tuy nhién
ham luong lipid tich lily trong té bao lai thap nhat (chi dat khoang
20%). Nguoc lai, trén méi truong véi ri dudng 14 ngudn cacbon duy
nhét, 2 ching nay sinh truong yéu hon so véi méi truong chira glucose
(0D, ’chi dat khoang 1,6-1',7), nhung cho ham lugng lipid tich liy
trong t€ bao dat trén 44% doi vai ca 2 chung (twong duong nudi trén
nguon glucose).
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Hinh 5. Sinh téng hop lipid cGia 2 chiing R. toruloides trén cac
nguén cacbon khac nhau.

R. toruloides dugc chung minh la c6 kha nang sinh trudng trén
nhiéu ngudn cacbon khic nhau nhu glycerol, xylose, arabinose va
tham chi véi ca dich thity phan lignocellulose, hay tinh bot [12-14].
Mic du glucose van 1a nguon cacbon tét nhat cho sinh trudng va sinh
tong hop lipid & loai nm men nay, nhung céc cong bd gan dy cho
thdy, nhiéu ngudn cacbon khéc c6 thé s dung dé thay thé glucose
trong moi truong nudi nhu glycerol methanol giup giém chi phi [2,
13]. Glycerol duoc xem la co chit 1 twong dé thay thé glucose cho
nudi ciy nim men sinh tong hop va tich liy lipid [7, 15]. Tuy nhién,
theo nghién ctru clia cac tac gia, ca 2 chung R. toruloides VTCC
20689 va VTCC 20765 lai sinh tong hop lipid v6i ham lugng khé thap
trén nguon cacbon 1a glycerol (hinh 5).

Ri duong 14 san pham phy cta qua trinh san xuét va tinh luyén
dudng, chira ham luong cao céc chét dinh dudng va khoang chit hd
tro tot cho su sinh trudng cua nim men [10, 15, 16]. bay duogc coi
1a phé phy phdm cia nganh cong nghiép san xuat duong. Két qua
cta nghién ciru nay cho thy, 2 chung R. toruloides VTCC 20689 va
VTCC 20765 sinh truong manh trén moi truong voi ngudn cacbon 1a
ri dwong va sinh tong hop lipid v6i ham lugng cao (twong duong véi
nguon cacbon 1a glucose). Didu ndy mé ra tiém ning img dung ngudn
cacbon gia ré (ri duong) trong nudi cdy hai ching ndm men VTCC
20689 va VTCC 20765 dé thu nhan lipid quy mé 16n phuc vu cho san
xuét biodiesel trong twong lai.



s Khoa hoc Ky thuat va Céng nghé

Két luan

Hai ching ndm men R. foruloides VTCC 20689 va VTCC 20765
d dugc chimg minh 1a ¢6 kha ning sinh tong hop lipid voi ham hrong
dat khoang 45% trong luong kho cua té bao. Nghién ctru ciing chi
ra rang, ca 2 ching déu c6 kha nang tich Ity lipid cao nhét sau 48
gio nudi cdy ¢ nhiét do 30°C va pH 5,5. Piéu kién vé nuoi cdy sinh
lipid cua 2 chung VTCC 20689 va VTCC 20765 cling tuong duong
v6i két qua da cong bd ddi v6i cac chung R. toruloides khac trén thé
giéi. Két qua khao sat sy sinh truong va sinh tong hop lipid trén cac
nguon cacbon khac nhau d tim ra nguon cacbon gia ré 1a ri duong,
phit hop dé nudi ching R. toruloides VTCC 20689 va VTCC 20765
cho sinh tong hop luong 16n lipid, tvong dwong véi nuéi cy trén
nguon glucose.

Céc tac gia xin chan thanh cam on Quy Phat trién Khoa hoc va
Cong ngh¢ (BIOFUND) cua Khoa Sinh hoc, Truong Pai hoc Khoa
hoc Ty nhién, Pai hoc Qubc gia Ha Noi da hd tro kinh phi cho nghién
cuu nay.
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