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TOM TAT: Squalene Ia mot hydrocachon c6 mirc d¢ khong bdo hoa cao va thudc nhém triterpen. Thong
thuong, squalene dugc sir dung lam tac nhén gi& 4m va tao d6 mém trong coéng nghiép duoc phdm, my
pham. Quan trong hon, n6 1a mot chat chdng oxi hoa ty nhién ¢6 vai tro bao vé té bao khoi cac gdc tu do,
tang cuong mien dich va giam nguy co ung thu. Trong bai bao nay, chiing tdi trinh bay cac két qua nghién
ctru budc dau vé squalene trong mot s6 ching vi tao bién phan lap & Viét Nam. Vi Jphuong phap so mau
bing quang phd, chiing t6i d4 Xac dinh dugc ham luong squalene chia 5 lodi Vi tao bién quang tu dudng va
2 loai di dudng, trong do Schizochytrium mangrovei la ching vi tdo ¢6 ham lugng squalene dat cao nhat Ia
122 mg/g, tiép theo 1a Thraustochytrium striatum (21,09 mg/g) va thap nhét 12 Nannochloropsis oculata
(0,193 mg/g). Bén canh dé, cac phuong phap sic ky 16p mong (TLC) va sic ky léng cao ap (HPLC) ciing
d4 duoc sir dung dé phan tich squalene cia S. mangrovei. Ham luong squalene cta S. mangrovei sau khi
duoc phan tach bang TLC va dinh lugng bing HPLC la 12,63 mg/g lipid khong xa phong héa, 0,405 mg/g

lipid téng sb va 0,203 mg/g sinh khéi khé tao.

Tir khéa: Nile Red, phuong phap so mau, sic ky 1ong cao ap, sic ky 16p mong, squalene, vi tao bién.

MO PAU

Squalene (2, 6, 10, 15, 19, 23-hexamethyl-
tetracosa-2, 6, 10, 14, 18, 22-hexaene) la mot
thanh phan c6 trong dau oliu va ¢ nhiéu tac
dung tot ddi voi stic khoe con ngudi. Ching la
mot hydrocarbon hop chit béo khong bdo hoa
V6i 6 lién két d6i, chira 6 don vi isoprene dé cung
cap bo khung cho tong hop cholesterol, axit mat,
steroit va 1a mot chat trao doi trung gian quan
trong trong sinh tong hop sterol va triterpenes &
dong, thuc vat [14]. Cac nghién ciru dich t& hoc
d4 cho thay squalene trc ché hiéu qua cic tic
nhan héa hoc c6 kha ning gy ung thu rudt két,
ph01 da ¢ dong vat thuc nghiém [24]. Chlng la
chat chong oxi héa tiém ning, c6 thé bao vé té
bao khoi cac gbc tu do, ting cudng mién dich,
giam nguy co ung thu va cholesterol mau [19].
Bén canh d6, squalene ciing dugc st dung lam
thanh phan hoa tan chit béo trong mot sé san
pham my pham do ching dugc hap thu dé dang
trén da [25]. CAc nghién ciru v& 1am sang ciing d&
chi ra ring khoang 60-85% tong s squalene
dugc dua vao co thé qua con duong thic in da
dugc hip thy va phan bé toi tht ca cac mé trong
co thé. Viéc cung cp thuc pham chirc ning co
thanh phin squalene cao (khoang 500 mg/ngay)
d4 duoc chimg minh 14 can thiét cho suc khoe
dinh dudng cua con nguoi [6].

Cho dén nay, ngudn squalene thuong mai
chii yéu c6 ngudn gdc tir gan ca map bién siu
[12] va dau thuc vat [11]. Tuy nhién, viéc duy
tri ngudn cung cip lién tuc va lau dai trong
tuong lai gap kho khin boi cac van dé lién quan
dén sy bao ton lodi ¢ bién ty nhién ciing nhu
nhirng han ché vé sy phu thudc vao thé nhudng
va mlia vu cta cac loai cdy trong [13, 23]. Viéc
tim kiém cic ngudn thay thé dé khai thic
squalene dang 1a van d& dwoc cac nha khoa hoc
trong va ngoai nudc quan tdm nghién ciru va
cong bé. Hién nay, cac nghién ciru dang tép
trung vao nhiing doi ‘tugng vi sinh vat tiém ning
c6 kha niang san xuat squalene & quy mo 16n &
cac diéu kién dugc kiém soat.

Nam men duoc thong bao 1a c¢6 kha ning
san xut squalene nhung chira ham lugng twong
dbi thap 12, 8]. Gan day, vi tao dd dugc phat
hién la ddi twong tiém ning cho khai thac va san
Xuit squalene trén quy md lon. Trén thé gioi,
moét sd chi vi taio nhu Botryococcus,
Thraustochytrium, Aurantochytrium chira ham
lugng squalene cao da dugc nghién ciu kha ky
ludng [10, 17, 21]. Tao luc Botrycoccus braunii
c6 kha ning tong hop squalene nhung lai c6 toc
d6 sinh truong thap va lai 1a co thé quang tu
dudng bat budc nén giy kho khin cho viée
thwong mai hoa san pham nady. Trong khi do,
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mot sd cac loai vi tao bién di dudng nhu
thraustochytrids dugc xem nhu 1a cdc nha may
té bao tiém ning cho san xuit cac chit c6 gia tri
cao trong d6 co squalene [1, 16]. Chi tdo
thraustochytrid c6 téc do sinh truong cao trong
diéu kién nuoi cdy di dudng co bd sung ngudn
cachon hitu co va khong can c6 anh sang bai vi
co thé chung thiéu bo may quang hop cho ¢d
dinh carbon [7]. Li et al. (2009) [18] cling da
tién hanh sang loc cic ching vi tao
thraustochytrid san xuét squalene va nhan thiy
rang Aurantiochytrium 1a déi twong tiém ning,
Mic d0 trén thé gioi nhidu nghién ciu vé
squalene d& dugc cong bd nhung day 1a 1an dau
tién ¢ Viét Nam, ching t6i tién hanh ap dung
cac phuong phap don gian va hiéu qua de phat
hién nhanh squalene nhim chon ra mot s6 loai
Vi tao ban dia c6 kha ning san xuit squalene
ham lugng cao phuc vu cho cac tng dung duogc
hoc sau nay.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Chiing tao va diéu kién nudi cay

7 lodi vi tao bién phan lap tir viing bién Viét
Nam bao gém 5 10ai vi tio bién quang ty dudng
la Chlorella vulgaris Beijerinck 1890 HP,
Dunaliella teriolecta Butcher 1959 HP,
Isochrysis galbana Parke 1949,
Nannochloropsis oculata (Droop) Hibberd 1981
HP, Tetraselmis convolutae (Parke & Manton)
Noris, Hori & Chihara 1980; va 2 loai vi tao
bién di dudng 1a Schizochytrium mangrovei
Raghukumar 1988, Thraustochytrium striatum
Scheneider 1967 thugc trong tap doan gidng ctia
Phong Cong nghé Tao, Vién Céng nghé sinh
hoc, Vién Han lam Khoa hoc va Cdng nghé
Viét Nam cung cip.

Cac loai vi tao bién quang ty dudng duoc
nudi trong cac binh tam giac 1.000 mL chira
500 mL méi truong Walne c6 thanh phan nhu
sau (@/lit nudc bién): NaNO; (hoic KNOs)-0,1,
Na,EDTA.2H,0-0,045, H3;B05-0,0336,
NaH,P0,.2H,0-0,02; FeCl;.  6H,0-0,0013,
MnCl,.4H,0-0,00036; vi lugng gébm (pg/L)
ZnC|2'2,1, COC|2.6H20-2, (NH4)5 Mo,0,.4H,0-
0,9, CuS0O45H,0-2 va vitamin B12-10 ug/L,
vitamin B1-0,2 mg/L, biotin-0,2 pg/L; chiéu
séng véi cuong d6 60 umol/m?s, chu ki sang:
t6i 12/12 gio & 28-30°C.

334

Céc loai vi tao bién di dudng dugc nudi
trong cac binh tam giac 1000 mL chira 300 mL
mdi truong M1 (3% glucose, 1% cao nim men,
mudi bién nhén tao 17,5 g/L - tuong duong véi
ham luong NaCl 1a 1,5%), ché do lic 200
vong/phut & 25-28°C.

Nhudm lipid trong té bao tio bang Nile Red

Nhuéom té bao tao biang Nile Red (9-
(Diethylamino)-5H benzo [o] phenoxazin-5-
one) nhim muc dich phéat hién cac hat lipid
khong phan cuc trong té bao tao. 50 uL dung
dich Nile Red ¢6 nong d6 0,1 mg/mL trong
aceton dugc bd sung vao 1 mL dich tiao. Hon
hop dwoc vortex nhe nhang va u tdi trong 10
phit & nhiét 6 phong. Céc té bao tao da duogc
nhudém Nile Red dugc quan sat dudi kinh hién
vi huynh quang (NIKON eclipse 80i-Nhat Ban)
vai &nh sang kich thich ¢ bugc séng 450-490
nm va anh sang phat huynh quang cua Nile Red
& bude song 540-640 nm [9].

Téch chiét lipid

Sinh khéi tao quang tu dudng st dung cho
tach chiét lipid va xac dinh ham luong squalene
dugc thu hoach ¢ thoi diém truée pha can bing
va sinh khéi tao di dudng dugc thu hoach sau 4
ngay nudi cAy. Tach chiét lipid tir sinh khi tao
duoc tién hanh theo phuong phap Bligh va Dyer
(1959) [3] véi mot s6 cai tién cho phi hop Vi
didu kién phong thi nghiém caa Viét Nam.
Lipid tong sé duoc tach chiét tr 1 gam sinh
khdi tao khd véi 10 mL hdn hop dung moi
cloroform: methanol (2:1). Dich chiét dwoc loc
qua gidy loc GF/C Whatman va chuyén 1én
phéu chiét. Tién hanh bd sung thém 15 mL
dung dich NaCl 0,9%, tron déu va dé yén &
nhiét do phong qua dém. LSp dung moi hiru co
phia dudi chua cac thanh phan lipid duoc thu
nhan. Sau do, dung moi dugc loai bo hoan toan
& 60°C va lam kho trong desiccator. Ham luong
lipid tong sé dugc tinh bang sé gam lipid thu
duoc trén s6 gam tao khd.

Pinh lwgng squalene bing phwong phip
S0 mau

1 mL axit sulfuric ddm dic duge bd sung
vao 6ng nghiém chira lipid va ong thi nghiém
duogc dit trong bé 6n nhiét & 70°C trong 5 phlt.
Sau giai doan giit 4m, tién hanh bd sung tir tir
0,5 mL dung dich formaldehyde va lic déu dng
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chira miu. Sau 46, ng chira mau dugc day nip
va dat trong nude soi trong 10 phut. Ngay sau
khi dua miu khoi bé on nhiét, bd sung 2,5 mL
axit axetic lanh dé dua thé tich mau 1&n 4 mL,
tron déu hon hop va tién hanh xac dinh mat do
quang & budc song 400 nm biang may quang
phd (Hitachi U-1100 Spectrophotometer, Nhat
Ban). Ham luong squalene trong mau duogc xac
dinh dua trén gia tri ODyg thu dwgc va duong
chuan vé méi tuong quan gitra ham lugng
squalene chuan (CsoHso, Sigma S3626) véi gia
tri mat do quang do dugc ¢ budc song 400 nm
tuong Gng [24].

Xic dinh squalene bang phwong phap sic ky
l6'p mong

Phan tach lipid khdng xa phong hoa ter lipid
tong s6 [17]: Lipid tong s6 dugc cho phan ting
véi dung dich KOH 5% (w/v) trong metanol-
nuée (4:1 v/v) & 60°C trong 3 gid. Sau phan
mg, hon hgp duge lam nguoi dén nhiét do
phong va b sung thém 4 mL nuéc cat. Cac
lipid khéng xa phong héa dugc thu nhan bing
cach st dung hdon hop dung moi hexane-
cloroform (4:1 v/v). Dung dich chira lipid khéng
xa phong héa duoc lam kho trén dia kinh dong
hd va hoa tan lai trong chloroform. Miu nay
dugc st dung dé chay sic ky 16p mong.

Chay sdc ky I6p mong: Lipid khong xa
phong hda dugc phan tach trén ban sic ky 16p
mong (TLC) 20 x 20 cm cd phu silicagel 60
(Merck) v6i pha doéng 1a hé dung moi
hexan/diethyleter/axit axetic (70:30:4, v/viv).
Cac bang trén ban sic ky dugc phat hién bang
céch phun dung dich H,SO, 20% va siy kho &
100°C trong 5 pht.

Xéc dinh squalene bing sic ky 16ng cao ap

Squalene duogc phén tich bang sic ky long
cao ap Véi cot sic ky long Thermo Hypersild
Gold C18 (150 x 2,1 mm, 3 pum), pha dong la
dung dich acetonitrile: nude (9:1, v/v), toe do
dong 250 pL/min. Sy nhan dang squalene dugc
thuc hién bang cach st dung dau do PDA
Accella véi khoang quét 190-400 nm, budc
song UV dit & 198 nm va thoi gian luu ciia mau
c6 chira squalene dugc so sanh véi thoi gian luu

Cua squalene chuin (C30H50, Sigma S3626).
Ham luong squalene trong mau dugc xac dinh
dya trén duong chudn vé mdi twong quan giira
nong do cia squalene chuin voi dién tich peak
tuong ung.

KET QUA VA THAO LUAN

Phat hién nhanh lipid ndi bao bang nhuém
Nile Red

Phuong phap nhudém Nile Red da dugc ap
dung thanh céng dé phat hién sy c6 mat cla cac
hat lipid trong té bao nhiéu loi vi tao khac nhau
[4, 5, 15]. Duéi kinh hién vi huynh quang c6
anh sang kich thich véi budc sdng 450-490 nm
va anh sang phat huynh quang cia Nile Red &
budc song 540-640 nm, cac hat lipid ndi bao
gom triglyceride va cac hydrocacbon nhu
squalene cé mau vang sang (hinh 1). Mac do
bat mau vang cua cac té bao Schizochytrium
mangrovei va Thraustochytrium striatum cao
hon so v&i 5 loai Vi tao con lai. Vi vay, c6 thé
thdy rang, ham luong lipid trong té bao hai loai
Vi tao di dudng cao hon nhiéu so véi cac loai vi
tao quang tu dudng.

Xdc dinh ham luwgng squalene trong sinh
khéi tdo bing phwong phap so mau

Viéc xac dinh ham lugng squalene bing
phuong phap so mau don gian, chi phi thap cho
phép sang loc nhanh cac chung vi tao c¢6 kha
ning san xuat squalene cao. Trong nghién ciru
nay, ching t6i hra chon sang loc 7 loai vi tao
bao gém Chlorella vulgaris, Dunaliella
teriolecta, Isochrysis galbana, Nannochloropsis
oculata, Tetraselmis convolutae,
Schizochytrium mangrovei va Thraustochytrium
striatum. Pay 1a cac loai vi tao da duoc nghién
ctru sau vé dic diém sinh 1y, sinh héa va c6 thé
nuoi trong trén quy md lon. Kha ning nuéi
trong trén quy mo l6n 1a mot tiéu chi quan trong
cho sy san xuit thwong mai squalene sau nay
ciing d4 duoc tinh dén khi lya chon cac
ching/loai vi tao nghién ctru. Két qua duong
chuan xay dung dugc vé mdi twong quan giira
nong do squalene va gia tri ODyg twong tng
duoc chi ra trén hinh 2.
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N. oculata C. vulgaris T. convolutae D. teriolecta

I galbana S. mangrovei T. striatum

Hinh 1. Anh chup té bao dudi kinh hién vi quang hoc (A) va kinh hién vi huynh quang
sau khi nhu¢m Nile Red (B) cta 5 ching vi tdo quang ty dudng va 2 chung vi téo di dudng
V&1 do phong dai 1500 lan

y = 6,6262x + 0,1383
0,81 R® =0,0867,

ODaoo

0 T T T T T 1
0 0,02 0,04 0,06 0,08 0.1 0,12
Ham lwrgng Squalene (mg)

Hinh 2. b thi biéu dién médi twong quan giita ham luong squalene va OD400
Dua vao dudng chudn néu trén va gid tri  duoc cho thdy, S. mangrovei Ia chiing vi tio c6
ODgoo Ctia cac mau lipid tach chiét tir sinh khoi  ham lwong squalene dat cao nhat 1a 122 mg/g,

tao, ham lugng squalene cua 7 loai vi tao nghién tiép theo 1a T. striatum (21,09 mg/g) va thap
ciu da dugc xac dinh (bang 1). Két qua thu nhat1a N. oculata (0,193 mg/qg).
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Bang 1. Ham lugng squalene cua 7 1odi Vi tao bién nghién ciru

Squalene N. C. T. l. D. T. S.
(mg/g sinh oculata | vulgaris | convolutae | galbana | teriolecta | striatum | mangrovei
khéi kho tao) | 0,193 3,300 1,850 9,700 6,300 21,090 122,000

Nhiéu nghién ctu vé kha ning san xudt
squalene ¢ cac ching vi tdo khac nhau cling d
dugc cong bd. Mot sb lodi thude chi
thraustochytrid nhu Thraustochytrium ACEM
6063 c6 ham lugng squalene dat dén 0,1 mg/g
sinh khéi va Aurantiochytrium mangrovei FB 1
dat 0,162 mg/g sinh khdi [10, 17]. Theo céng b6
cua Nakazawa et al. (2011) [20] , ham lugng va
hiéu suét squalene cua ching Aurantiochytrium
sp..18W-13a la 171 mg/g sinh khéi kho va 0,9
g/L, tuong tng trong diéu kién nuoi cay téi vu &
25°C, 25-50% nudc bién nhan tao, glucose ¢6
ndng d6 2-6%. Ngoai ra, trong nghién ciru moi
nhat cia Watanabe (2011) [26], mot lodi vi tao
bién di dudng Aurantiochytrium sp. méi duge
phan 1ap tir ving bién Okinawa cua Nhat Ban
c6 tdc do san xuit squalene 1én dén 2,38 g/L,
cao hon so véi chung Aurantiochytrium sp.
18W-13a dugc néu ¢ trén. Nhu vay, so vdi cac
cong bd khac, ham lugng squalene cia 7 lodi Vi
tao trong nghién ciru ciia chung t6i twong ddi
cao, dic biét 1a hai lodi vi tao bién di dudng
Schizochytirum mangrovei va Thraustochytrium
striatum. Nhimng nghién ctru tiép theo dé nang
cao ham luong squalene trong sinh khéi tao
cing nhu cdc thir nghiém vé kha ndng nudi cly
quy md lon 1a can thiét dé nang cao tiém nang
tmg dung cuia cac lodi Vi tao bién ndy cho khai
thac, san xuat squalene thuong mai.

Xac dinh squalene bang sic ky l6p méng va
sac Ky 16ng cao ap

Trong s6 7 1odi vi tao néu trén, chung toi d&
lua chon loai S. mangrovei c6 ham lugng
squalene cao nhat dé tiép tuc cac phén tich trén
sic ky 16p mong va sic ky long cao ap. Céc
phuong phap sic ky cho phép phén tach, tinh
sach va dinh luong squalene véi d¢ chinh xac
cao. Két qua chi ra trén hinh 3 cho thdy, miu
lipid khéng xa phong hda tach chiét tir sinh khoi
tao S. mangrovei c6 xuat hién bang tuong dong
v6i bang squalene chuan. Pong thoi, phan
silicagel co chira cac bang nay tiép tuc dugc st
dung dé phan tich trén sic ky long cao ap.

1 2 3 4 5 6 7 8

-—'vvv"

-
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-
y

EEERE .

Hinh 3. Séc ky 16p mong méu lipid khong xa
phong hoa tach chiét tir sinh khbi S. mangrovei
(1: squalene chuan-2 mg; 2, 3, 4, 5, 6, 7, 8: lipid

khdng xa phong héa)

Két qua chi ra trén hinh 4, 5 va 6 cho thiy,
cac diéu kién cho chay sic ky long cao ap la
phi hgp dé phan tach va xac dinh squalene.
Trén sic ky db ciia mau silicagel dem phén tich
c6 peak bang thoi gian luu cia squalene chuén.
Ham luong squalene ciia S. mangrovei sau khi
phan tach bang TLC va dinh lugng bang HPLC
la 0,203 mg/g sinh khéi kho (bang 2), thip hon
nhiéu so véi gia tri tinh toan duoc theo phuong
phép so mau. Két qua vé su chénh léch giira gia
tri tinh toan dugc theo phuong phap so mau va
phuong phap sic ky ciing dugc ghi nhan trong
cong b cua Bhattacharjee et al. (2001) [2]. Mot
s6 nguyén nhan duogc dua ra dé giai thich cho sy
chénh léch nay 1a do su thit thoat ciia squalene
sau cac budc tach chiét va tinh sach. Pong thoi,
trong phuong phap so mau, bén canh squalene
thi cac thanh phin khac cua lipid nhu lanosterol
hodc ergosterol ciing cho phan ing mau duong
tinh, vi vay, két qua tinh toan duoc co thé bao
gom ca squalene va sterol khéc [2].
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Bdng 2. Ham lugng squalene cua S. mangrovei duoc phan tich bang TLC va HPLC

Ham lugng squalene (mg/g)
Squalene tinh theo lipid khéng xa phong héa 12,630
Squalene tinh theo lipid tong s6 0,405
Squalene tinh theo sinh khoi kho 0,203
squalene
Y =378037+432055*X R2=0,9992 W: Equal
20000000t
15000000{
5 .
< 10000000
5000000
O—II\V]I\II|\IIVIII\I\II|
0 10 20 30 40
ppm

Hinh 4. Puong chuan vé mdi twong quan giira ham luong squalene va dién tich peak
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Hinh 6. Sic ky dd ctia mau squalene dugc phéan tach bang sic ky 16p mong
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Nakazawa et al. (2012) [20] cing da xac
dinh ham luong squalene trong mot sd ching
tao bang phuong phap TLC két hop sic ky khi
(GC), tuong ty nhu phuong phap cia chung toi.
Két qua nghién ctu cho thay, ham lugng
squalene cua 3 chung Aurantiochytrium
limacinum 9F-4a, 4W-1b, 18W-13a va ching
Schizochytrium limacinum SR21 dat 0,6; 0,5;
171,1 va 0,2 mg/g, twong trng. Nhu viy, ham
lugng squalene cua ching S. mangrovei trong
nghién ciru cta chung t6i (0,203 mg/g) 1a khdng
cao. Nhitng nghién ctru nhim nang cao ham
lugng squalene trong sinh khéi loi vi tao nay
nhu t6i wu méi trudng nudi cdy, bo sung cac
chit wc ché sy phan huy cia squalene trong té
bao... 1a cin thiét va s& duoc chung t6i cong bd
trong nhitng cong trinh tiép theo.

KET LUAN

Tir cac két qua nghién ciru duoc trinh bay
néu trén chang téi rat ra mot s6 két ludn sau:

C4c hat lipid trung tinh trong té bao cua cac
l0ai vi tao bién quang tw dudng va di dudng c6
thé dugc quan sat bang phuong phap nhudém
Nile Red. Day la phuong phap hiéu qua cho
phép sang loc nhanh cac ching vi tao c6 ham
luong lipid cao.

Ham lugng squalene ciia 7 lodi Vi tao
nghién ciru da dugc xac dinh bang phuong phap
so mau. Schizochytrium mangrovei la chung vi
tao co ham luong squalene dat cao nhat 1a 122
mg/g sinh khéi kho. Cac chung vi tao khac 1a
Thraustochytrium  mangrovei, Dunaliella
tetiolecta, Isochrysis galbana, Nannochloropsis
oculata, Tetraselmis convolutae va Chlorella
vulgaris ¢6 ham lugng squalene tuong Ung la
21,090; 6,300; 9,700; 0,193; 1,850 va 3,300
mg/g.

Phuong phéap sic ky 16p moéng va sic ky
I6ng cao ap ciling dugc chi ra 1a hiéu qua cho
phép phan tich va xéac dinh squalene véi do
chinh x&c cao. Squalene cta S. mangrovei sau
khi dugc tinh sach béng TLC va dinh lugng
bing HPLC dat 0,203 mg/g sinh khdi kho tao,
thip hon so véi gié tri tinh toan theo phuong
phap so mau do sy thit thoat ctia squalene sau
qué trinh tach chiét, tinh sach va su can thiép
mau cua cac sterol khéc.

Loi cdm on: Cong trinh duoc ho tro kinh
phi tir dé tai “ Nghién ctru danh gia va khai thac
chat squalene 1am dugc pham tir tio ciia Viét
Nam” cip co s& Vién Cong nghé sinh hoc nim
2012; dé tai NAFOSTED nidm 2013-2015 v&i
ma sé 106.03-2012.92 cho Phong Cong nghé
Tao, Vién Cong nghé sinh hoc.
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INITIAL STUDIES ON SQUALENE FROM SOME MARINE
MICROALGAE ISOLATED IN VIETNAM

Dinh Thi Ngoc Mai, Nguyen Cam Ha, Le Thi Thom, Dang Diem Hong
Institute of Biotechnology, VAST

SUMMARY

Squalene is a highly unsaturated aliphatic hydrocarbon and belongs to the triterpene group of oils.
Squalene is the last metabolite preceding sterol ring formation in the biosynthetic cholesterol pathway. It is
normally used in its natural form as a moisturizing or emollient agent in pharmaceuticals and cosmetic
preparations. More importantly, it is a potential oxidation inhibitor; it can protect cell against free radicals,
strengthen the body’s immune system and decrease the risk for various cancers. In this study, we presented
the results of initial research on squalene from seven marine microalgal species isolated in Vietnam coasts.
Based on colorimetric method, squalene content in these microalgae was determined. Schizochytrium
mangrovei reached the highest squalene content of 122 mg/g. Squalene content of 21.090 mg/g for
Thraustochytrium mangrovei, 6.300 mg/g for Dunaliella tetiolecta, 9.700 mg/g for Isochrysis galbana, 0.193
mg/g Nannochloropsis oculata, 1.850 mg/g for Tetraselmis convolutae and 3.300 mg/g for Chlorella vulgaris
were obtained. Moreover, thin layer chromatography and high performance liquid chromatography methods
were successfully applied to the determination of squalene in S. mangrovei. The squalene content of S.
mangrovei analysed by TLC and HPLC reached 12.630 mg/g of nonsaponifiable lipid, 0,405 mg/g of total
lipid and 0,203 mg/g of dry biomass.

Keywords: Colorimetric assay, high performance liquid chromatography, marine microalgae, Nile Red,
squalene, thin layer chromatography.
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