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TOM TAT: Bai bao nay trinh bay kdt qua nghien ciiu tach chiel lipit tong so va axit beo Cu do tir sinh 
khoi VI tao bicn di duong Schizochytrium mangrovei PQ6 phan lap tai Phu Quoc, tinh Kien Giang, 
Viet Nam de san xuat dau sinh hoc omega-3 va omega-6 giau axit beo docosahexacnoic (C22 6 (0-3, 
DHA). cicosapentaenoic (C20 5(0-3, EPA) va docosapentaenoic (C22 5 (D-3/CO-6), Chiing PQ6 dugc nuoi 
cay trong binh Icn men 150 lit de cung cap smh khoi cho qua trinh tach chiet axit beo tu do Mat dp te bao, 
khoi luo^ng kho va ham luong lipit long so dat lan lugt la 125,51 x 10* te bao/ml, 30,31 g/1 va 56% sinh 
khoi kho sau 96 gid len men. Smh khoi tao co ham lu-cmg DHA chiem 32,98% so vdi tdng so axit beo. 
Dudi dicu kicn toi mi sir dung dung moi n-hexane, nhiel do 70-75''C; khuay Iron !ien tuc trong 4 gid; nhiet 
do say sinh khoi 80''C; do am sinh khoi 0%, ham lugng lipit long so tach chiet dugc tang tir 56% len tren 
70% smh khoi kho Dieu kien thuy phan dau tao tho de thu axil beo tu do bang phucmg phap hoa hgc vdi 
phan irng xa phong hoa co nong do NaOH la 1,8 N dugc pha trong con 70%; nhiet do phan irng a 70"C 
trong 3 gid Ham lugng axit beo omcga-3 va omega-6 chiem den 60,937% so vdi long sd axil beo co trong 
thanh phan axil beo tu do, trong do, ham luang DHA va EPA dat 22,438% va 14.304% so vdi long so axit 
beo Hon hgp axit beo tu do lliu duoc trong nghien cuu nay la nguyen lieu tot cho san xuat dau sinh hoc 
giau axit beo omega-3 va omega-6 dc lam thuc pham chije nang cho ngudi va dgng vat nudi 
Tir khda • Schizochyti mm mangrovei P06. Lixit biio khong bao hoa, dau sinh hoc. 

MO DAU 

Cac axit beo khdng bao hoa mach dai da ndi 
doi (long chain polyunsaturated fatty acids-
LCPUFAs) la tbanb pban quan trgng ciia can 
triic va chuc nang te bao d rat nhieu sinh vat 
Cac nghien cuu lam sang tich luy tren hai thap 
ky qua da chung minh rang viec lieu ibu lucmg 
thap cac PUFA thupc nhom omega-3 lam gia 
tang ly le mac cac benh tim mach, ung Ihu, dot 
qui, lieu dudng. benh than kinb [12, 14]. Trong 
cac omega-3 LCPUFA, DHA (docosabexaenoic 
acid, C22 6 CD-3) va EPA (cicosapentaenoic acid, 
C20:5 01-3) cd mpt tam quan trong dac bict ddi 
vdi su phat tricn ciia nao va mat ngudi. hd trg 
dicu tri ung thu Uen liet tuyen. ung thu rudt, 
benh tram cam, giam ham luang cholesterol 
Irong mau; giam triglyceride (TG), lang cudng 
cbi sd Ihong minh IQ d tre nhd. Vi vay, Id chirc 
Y te the gidi da khuyen cao vice bd sung cac 
axit beo nay vao siia cho tre nhd ciing nhu dua 
ra muc yeu cau ueu Ihu ddi vdi ngudi Irudng 
Ihanh[10,17] 

Theo phuong phap Iruyen Ihdng, dau sinh 

hoc, trong dd cd dau ca, cbu yeu duoc san xuat 
td gan cac loai ca [5] Nhu cau ve dau ca diing 
lam thuc pham chuc nang cbo ngudi va dgng 
vat nudi thuy hai san ngay cang mdt tang cao. 
EPA va DHA la cac PUFAs cd mat chii yeu 
Irong dau ca. Tuy nbien. Irong dau ca ciing chira 
mgt sd chat tap nbiem nbu dioxin, PCBs 
(polychronnated biphenyls), mgt sd cac kim 
loai nang; miii vi Ihudng khd cbiu ciing vdi viec 
suy giam san luang danh bat ca hien nay da va 
dang dat ra cho cac nha nghien ciru can phai tim 
kiem cac ca the sinb vat sinh dau khac Ibay the 
[11]. Trong cac ca the sinh dau nhu thuc val cd 
dau, nam, Iao, vi Iao bien di duang thudc chi 
Schizochytrium dang la doi tugng dugc quan 
tam cho viec san xuat thuang mai LCPUFA cd 
trien vpng [9] do bam lugng lipit tdng sd cua 
Schizocliytrium cd the dal den 70% sinh khoi 
khd te bao, Irong do, ham lugng DHA chiem 
Iren 30-50% so vdl Idng sd axit beo [7]. Nhieu 
san pham cd ngudn gdc tii smh khoi 
Schizochytrium spp. say phun khd da duoc 
thuang mai hoa nhu Algamac® 2000 va 
Algamac®3000, dugc sii dung dfi lam giau 
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DHA chg cac ddi tugng trong nudi trdng thiiy 
san. Hien nay, tren the gidi, thi trudng thuc 
pham chiic nang cd ban rat nhieu cac loai dau 
sinh hoc CO nguon gdc tir vi tao, danh cho tre 
em hoac ngudi an kieng nhu DHASCO*-S (tii 
Schizochytrium) cua Mariek hoac DHA Flax Oil 
ciia Flora. Cac san pham thuc pham chiic nang 
cd chiia axit beo omega-3 va omega-6 cd mat 
tai Viet Nam hau nhu deu nhap ngoai va chii 
yeu duoc san xuat tir ca, con tir thuc vat van cdn 
rit ban che. Day chinh la nhiing khd khan cho 
su phat Irien cac san pham cd chiia axit beo 
omega-3 va omega-6 d Viet Nam. Trong bai 
bao nay, chiing tdi xac dinh cac dieu kien toi uu 
cho qua Irinh tach chiet lipit Idng sd va axit beo 
ni do til sinh khdi vi tao bien di dudng S. 
mangrovei PQ6 ciia Viet Nam de lam nguyen 
lieu cho san xual dau sinh hgc giau axit beo 
omega- 3 va omega-6 lam Ihuc pham chiic nang 
cho ngudi va ddng vat nudi. 

VAT lAEV VA PlIU'CfNG PHAP NGHIEN CLIXJ 

Chimg 5", mangrovei PQ6 duoc phan lap tai 
Phii Quoc, tinb Kien Giang vao nam 2008 do 
phong Cong nghe Tao (Vien Cdng nghe sinh 
hpc) cung cap. Tao duoc giu tren dta mdi 
Irudng GPY iheo cdng bd cua Hong el al. 
(2011) [7], Giong cap 1 cho len men duac nudi 
cay Irong cac binh tam giac I lit chira 350 ml 
moi trudng Ml theo cdng bd ciia Hong et al, 
(2011) [7] Mdi Irudng len men (M12) sir dung 
cho nudi trdng o binh 150 lit cd thanh pban gdm 
glucose 9%, cao nam men cdng ngbiep i% (do 
Vien Cong nghiep Thuc pham cung cap), mudi 
bien nhan Iao cd ham lugng NaCI la 1,5% 

Vl lao S. mangrovei PQ6 dugc nuoi trong 
trong binh len men 150 ml vdi dich nudi la 100 
ml mdi trudng M12 d nbiet do 28"C, pH tir 6,5-
7,5. Sau 96 h len men. dich lao dugc ly tam d 
4000 vdng/phiit (v/p) Irong 10 phiit de thu sinb 
khoi. Smh khoi tao tuoi dugc say khd d nhiet do 
70-80''C, ddng gdi irong cac tui nyldng dugc 
han kin va dal Irong binh hul am, tranh anh sang 
iruc licp hoac cat giir trong lii -20"C cho den khi 
dugc sudung lam nguyen lieu de tach chiet lipit 
long sd va axit beo tu do. 

Sinh Irucmg cua tc bag tao danh gia thdng 
qua mai dg l6 bao duoc dem bang budng dem 

Burker-Turk (Diic) hoac sinh khdi khd (SKK, 
g/1) theo cdng bo cua Hong et al. (2011) [7] 

Ham lugng lipit tdng sd dugc xac dinh bang 
phucmg phap cua Bligh & Dyer (1959) [2] cd 
mdt sd cai tien phu hop vdi dieu kien cua Viet 
Nam [7]: 100 gam smh kbdi vi tao S mangrovei 
PQ6 duoc bd sung them nudc cat, cat thuy tinh 
va nghien mjn bang may xay sinh td. Bd sung 
them dung mdi vao sinh khdi, hdn hgp phan 
irng dugc dao Iron, dun ndng va duy tri d mgt 
nhiet do nhat dinh bang may khuay tir gia nhiet 
Sau tbdi gian phan iing, bdn hgp duoc lam 
ngudi den nhiet dd phdng. Tien hanh ly Iam hdn 
hgp d 4 000 v/p trong 10 phut. Tliu Idp dung 
moi phia tren chua lipit va loai bd dung mdi 
bang may cd quay chan khdng de tbu san pham 
lipil, lipit Idng so Ihu dugc duoc luu gui trong 
cbai Ibuy tinh day va mau nau va bao quan d 
nhiet dd 4-5"C 

Tien banh nghien ciiu anh hudng ciia dung 
mdi khac nhau nhu' n-hexan, chloroform hoac 
petroleum elber; nhiet dd va tbdi gian phan dng, 
dieu kien khuay trdn, sd lan cbiet. ty le sinh 
khdi/dung mdi va nhief do say sinh khoi Icn hicu 
suat tach lipit tdng sd tir sinh khoi Iao 
S mangrovei PQ6 Dai nbiet do phan iing duoc 
khao sat la 0, 30, 50 va 80"C. Tbdi gian phan img 
thay doi tu I, 3, 4 va 5 gid. Cac dieu kien khuay 
Iron hon hgp phan iing gdm: khdng khuay Iron, 
khuay Iron hen tuc va gian doan Sinh khdi dugc 
tach cbiet I, 2 hoac 3 lan, ty le sinb khdi/dung 
mdi duac lua chgn cho thi nghiem la 1.8, 1.10 va 
I -12, nbiet do say sinh khdi duac khao sat la 60, 
70, 80 va 90''C Hon hgp phan ung dugc thuc 
hien vdl 100 g sinh khoi khd va theo nguyen tac 
khi nghien cim anh hudng ciia mdt yeu td nao do 
thi nghiem deu dugc Uen hanh vdi tat ca cac 
thdng sd cdn lai dugc giir nguyen. Sau kbi da lua 
chgn dugc gia In thich hgp cua yeu td da dugc 
nghien ciiu, gia tri do dugc cd dinh trong cac thi 
nghiem liep theo de khao sat anh hudng ctia cac 
yeu id.cdn lai. 

Ham lugng lipit tdng sd (% SKK) = (m; -
mi) X 100%. Trong do, mi la khdi luang lipil 
thu dugc, mi la khdi luong sinh khdi khd dem 
tach. Tat ca cac Ihi nghiem duoc lap lai 3 lan. 

Hieu suat tach lipil Idng sd duoc tinh theo 
cdng thirc- X= [(m, x 100)/ m,] (%). 
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Trong dd, X la hieu suat tach lipit long sd 
(%); m, la khdi lugng lipit thu dugc sau khi tach 
(gr); m; la khoi lugng nguyen lieu su dung de 
tach lipit (gr). 

Tdch chiet axil beo lu do tir lipil tong so (hay 
goi Id ddu tho) bdng phuong phdp hda hoc 

Lipit long sd (hay cdn ggi la dau thd) duoc 
xa phdng hoa bang dung dich NaOH (nong do 
tir IN d^n 2,5 N) pha trong cdn 70% Hdn hgp 
dugc khuay tu gia nhiet d 70''C Irong 3 gid. Sau 
phan irng, dung dich muoi NaCI 3 % duac bd 
sung vao hdn bop xa phdng hoa va cac chat 
khdng xa phdng boa dugc tach ra khdi hdn hgp 
b^ng ll tam d 4000 v/p trong 40 phut. PhSn xa 
phong boa duoc axit boa bang dung dich HCl 
den pH ^ 2. Sau dd, cac axil beo tu do duoc 
tach ra bang dung mdi n-hexan. Ldp dung mdi 
n-hexan cd chiia cac axit beo tu do (FFA) dugc 
lam khd bang mudi Na2S0.i va loai bd dung moi 
n-hexan bang may cd quay chan khdng d 70°C. 

Hieu suit thiiy phan dau tbd Iao dugc ti'nh 
theo cong thiic sau: H (%) - (m x 100)/M. 
Trong do, H la hieu suat thuy phan dau tao tho 
(%); m la kbdi lugng axit beo tu' do Ihu dugc 
sau kbi thuy phan dau tao thd (g); M la khdi 
luong dau tao thd dem thiiy phan. 

Thanh phan va ham lugng axil beo trong 
sinh khdi vi Iao va FFA dugc pban ticb bang 
may s ic ki khi HP-6890, ghep ndi vdi Mass 
Selective Detector Agilent 5973, cot. HP-5MS 

(0,25 m X 30 m X 0,25 mm), khi mang He; 
chuang trinb nbiet do: 80 (1 phut)-40/phut-150 
(1 phiit)-lO/phut-260'' (10 phut). Thu vien pho 
khdi: WILEY275. L va NIST 98 L theo lieu 
chuin ISO/ FDIS 5590:1998, LB Due va theo 
mo ta trong cdng trinh cua Dang Diem Hdng va 
nnk. (2007) [8] dugc Ii^n banh Iai Vien Hoa hgc 
cac hgp cbit thien nhien, Vien Han lam Khoa 
hgc va Cdng nghe Viet Nam 

So lieu tbi nghiem dugc xir li bang phan 
mem Excel va xir If thdng ke ANOVA d muc y 
nghTa p < 0,05 

KET QUA VA THAO LUAN 

Sinh triroTig va t hanh p h a n axit beo cua 5*. 
mangrovei PQ6 nuoi t rong t r o n g binh len 
men 150 lit 

De cd the san xuat dugc dau sinh bgc giau 
axit beo omega-3 va omega-6 (EPA, DHA va 
DPA) cd chat lugng tdt, dieu kien dau tien la 
chung gidng vi tao phai cd tdc dd sinh Irudng, 
bam luong lipit tdng sd va PUFAs caa. Ket qua 
d bang I cbo thay, mat do te bao (MDTB) ciia 
chiing PQ6 tang nhanh tir 0-24 gid len men 
(1,70x10^ TB/ml tang len 49,50x10* TB/ml). 
MDTB dat cue dai 125,51x10* TB/ml sau 96 
gid nudi cay, Sinh khdi khd va ham lugng iipit 
cijng ddng Ihdi tang dan tbeo thoi gian va dat 
cue dai la 30,31 g/l va 56% sinh khdi khd sau 
96 gid, tuong ling. 

Bang I Sinh trudng va bam luong lipit tdng sd ctia cbung S. mangrovei PQ6 len men Irong binh 1 SOL 

Thai gian nuoi 
cay (ll) 

0 
8 
12 
24 
48 
72 
96 
120 

Mat dp te bao (xlO* 
TB/ml) 

1,70 + 0,37 
15,21 +0,41 
28,16±0,53 
49,50 + 0,68 
96,15 + 0.64 
112,57+ 1,07 
125,51 ±0,67 
123,56 ±0,84 

Sinh kh6i kho (g/1) 

3,67 + 0,08 
7,54 + 0,16 
15,86 ±0,34 
26,97 ±0,23 
29,09 ±0,35 
30,31 ±0,26 
29,37 ±0,21 

Ham lugng lipit (% 
SKK) 

-
11,43 + 0,09 
20,01 ±0,26 
27,09 ± 0,23 
48,78 ±0,19 
62,88 ± 0,25 
70,56 ±0,38 
69,63 ± 0,33 

(-) khdng xac dinh; SKK. smh khdi khd; TB. te bao. 

Kel qua nhugm lipit trung tinh trong le bao lipit trong sinb khdi tao (binb 1). Sau 96 gid 
tao bang Nile Red ciing phii bgp vdi bam luong nudi cay, qua trinh tdng hgp lipit trong te bao 
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tao tang cao nhat, luc nay cac bat lipit chiem 
day toan bg ben Irong te bao. Cbinh vi vay, sau 
96 gid len men, sinh khoi chung PQ6 thu dugc 

hoan loan phu hgp lam nguyen lieu cho cac 
nghien cun Idi uu tach chiet lipit tdng so va axit 
beo tu do. 

Oh • 8h • 12 h •f 

Hmh I. Anh chup te bao chiing PQ6 nudi d binh len men 150 lit dudi kinh hien vi quang hgc va 
kinh hien vi huynh quang sau kbi nhudm Nile Red vdi do phdng dai 1.500 lan 

Thanh phan va ham lugng axit beo trong 
sinh khdi chung PQ6 nudi Irdng dugc d binh len 
men 150 lit da dugc phan tich bang GC (bang 2) 
Ket qua nghien ciiu dugc chi ra Ircn bang 2 da 
cho Ihay, DHA chiem 32,98% so vdi idng so 
axit beo - TFA va axit palmitic -55,14% so vdi 
TFA la thanh phan chinh trong axit beo, ham 
lugng cac axit beo no vii khdng no chiem 
60.00 % va 39,89% so vdi TFA. Khi so sanh 
vol cac chiing tiem nang fren the gidi hien nay 
nhu Tlirauslochylrium spp. cd ham lugng DHA 
chiem tir 38,5% dkn 59,5% so vdi TFA) [3], 
Schizochytrium sp. SR21 va Ulkenia sp. SAM 
2179 cd DHA chiim tii 30,5% den 46.2% so vdi 
TFA) [15, 18] tbi sinh khdi chung PQ6 co ham 
lucmg DHA rat phu hgp lam nguyen lieu cho 

viec san xuat dau sinh hgc giau axit beo omega-
3 va omega-6. 

Nghien cihi anh huffng ciia cac tac nhan khac 
nhau len hieu suat tach chiet lipit tir sinh 
khoi S. mangrovei PQ6 

Trong cdng nghe khai thac dau smh hgc tu 
vi tag hien nay, ngudi ta Ihudng su dung cac 
phuong phap chiet bang dung mdi hiiu ca. 
enzyme hoac la trich ly vdi CO: sieu tdi han vdi 
nhung uu nhugc diem neng cua chiing [1]. 
Thuc te san xuat cho thay, khai thac dau bang 
phuong phap chiet dem lai hitju qua kinh tc cao, 
duoc nhicu nudc tren the gidi ap dung [4, 16]. 
Trong nghien ciiu nay, chung Idi su dung dung 
moi huu ca de tach chiet lipit tdng sd (hay cdn 
goi la dau thd) Iir smh khdi chiing PQ6 cd hieu 

487 
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sua! cao va chit lugng tdt. Tnrdc tien cin phai tach_ chilt nhu nhiet do, thdi_ gian, dieu kien 
lua chon dung mdi thich hgp ciing nbu can xac khuay trdn, sd lan tach chiet, ty le nguyen 
dmh dugc cac yeu td anh hudng tdi qua Irinh lieu/dung mdi. 

Bdng 2. Thanh phan va bam lugng axil beo trong sinh khdi cua chiing PQ6 duac nudi trdng trong 
binh len men 150 L 

STT 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

13 
14 

15 
16 

17 

18 
19 

20 

Axit beo 

CIO 
C12 
C14 
C15 
C16 
C18 
CIS 

0 
0 
l(n-5) 
0 
0 
0 

1(11-7) 
C18-2(n-6) 
C 1 9 0 
C19 
CIS 
C20 
C20 
C20 

l(n-9) 
4(n-3) 
0 
3(n-6) 
4(n-6) 

C20-4(n-3) 
C22 0 

C20:5(n-3) 

C20-4(n-6) 
C24:0 

C22:6(n-3) 

Ten khoa hgc 

Decanoic acid 
Dodecanoic acid 
9-Tetradecenoic acid 
Pentadecanoic acid 
Hexadecanoic acid 
Octadecanoic acid 
11-octadecenoic acid 
9,12-octadecadienoic acid 
Nonandecanoic acid 
10-nonandecenoic acid 
6,9,12,15-octadecatetraenoic acid 
Eicosanoic acid 
8,11,14-eicosatrienoic acid 
5,8,11,14-eicosatetiaenoic acid 
8,11,14,17-eicosatetraenoic acid 
Docosanoic acid 
5,8,11,14,17-eicosapentaenoic 
acid 
5,8,11,14-eicosatetraenoic acid 
Eicosanoic acid 
4,7,10,13,16,19-docosahexaenoic 
acid 

Ten thuang 

Capric 
Laurie 

Palmitic 
Stearic 
Vaccenic 
Lmoleic 

Arachidic 

Arachidonic 

Behonic 

EPA 

Arachidonic 
Lignoceric 

DHA 

Loai khac 
Tong cac axit beo no 

Tong cac asit beo khong no da noi doi 

Ham lugng (% so vai 
tong so axit beo) 

0,04 
1,87 
3,08 
0,10 

55,14 
2,56 
1,53 
0,08 
1,21 
0,02 
0,05 
0,12 
0,29 

0,23 
0,57 
0,37 

0,67 

0,39 
18,72 

32,98 

0,12 

60,00 
39,89 

Anh inr&iig cua dung moi 

Nham muc dich nang cao bieu qua lach cbiet 
lipil tdng sd til sinh khdi tao, chung tdi lira chon 
3 loai dung mdi la n-bexan, chloroform va 
petroleum ether. Ket qua d hinh 2A cho thay, 
bicu sual tach chiel lipit Idng sd vdi cdc dung 
mdi chloroform, n-hexan va petroleum ether 
tuong ling la 61,1%. 60,1% va 51,8%, tuy nbien, 
trong san xuat cdng nghiep Ihi kha nang Ibu bdi 
triet de chloroform klid ban so vdi n-bexan, d 
day, khdng cd sir khac biet cd y nghTa thdng ke 
ve ham lugng lipit tdng sd tach chiet dugc giua 
hai Igai dung mdi nay, vi vay, chung tdi lua chgn 
n-hexan nhu la dung mdi tdi uu cho tach chiet 

lipit tdng sd d cac thi nghiem tiep theo. 

Anh hudng ciia nhiit dp 

Sinh khdi tao dugc chiet trong dung mdi n-
hexan dudi nbieu dieu kien nhiet do khac nhau 
(50-55, 60-65 va 70-75''C)_ (hinh 2B), kit qua d 
hinb 2B cbo thay, hieu sual lach chiet lipit tang 
kbi nhiet dd tang. C3 lf)-15°C, hieu suat tach 
cbiet lipit dat mirc cao nbat la 68,2%i, chi'nh vl 
vay, chiing tdi chgn nhiet do tir 70-75°C cho cac 
thi nghiem tiep sau. 

Anh hutrngcua thoi gian chiet 

Sinh khdi chung PQ6 dugc chiet trong n-
hexan d nhiet do 70-75°C, thdi gian moi lan 



chia duoc thay ddi tir 1, 2. 3, 4 va 5 gid (hinh 
2C), ket qua d hinh 2C cho thay, hieu suit tach 
chiet lipit tang dan khi tang tbdi gian chi6t. Sau 
4 den 5 gid, hieu suat tach chiat lipit thu dugc 
dat cao nhat (> 60%) va su sai khac vd hieu suit 
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khdng dang ke d hai khoang thdi gian nay. Vi 
vay, de tiet kiem chi phi thi thdi gian tach chigt 
4 gid duac lua chgn dk tach dku d qui md ldn. 

Anh huoiig cua dieu kien khudy iron 

rb 

Chloroform PelioleL 

Dung moi 

rb rb rb 

E so 

3? 60 

W 4 0 

| 2 0 

0 
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Hinh 2 Anh hudng ciia cac dieu kien nhu dung mdi (A), nhiet do (B), thdi gian (C), dieu kien 
khuay trgn (D), sd lan lach chiet (E), ty le nguyen lieu/dung mdi (F), va nhiet dd say sinh khdi (G) 

va dp am sinh khdi (H) Icn hieu suat lach chiet lipil tir sinh khdi S. mangrovei PQ6, 

Nghien cmi dugc tien hanh trong ba dieu 
ki?n: khdng khuay Iron, khuay trdn gian doan 

gid khuay, 1 gid ngimg) va khuay trdn lien 
c. Mdi tuong quan giiia che do khuay va 
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lugng lipit thu dugc (d dieu kien ty le dung mdi 
: sinh khdi la 10:1, nhiet do 70-15°C, thdi gian 
chiet 4 gid) dugc the hien d hinb 2D. Cac ket 
qua nghien ciiu tbu dugc da cbo thay, bieu qua 
tach lipit tang len dang ke khi tao dugc tach 
chiet trong dung mdi dudi dieu kien khuay Iron 
lien tuc (63,7%. so vdi 32,5%) kbi khdng khuSy 
Iron), nbu vay, su khuay trdn can tbiet de tang 
cudng qua trinh phan img. Muc dich cua viec 
khuay trdn nay la de ngan chan su ngung ket 
cue bd va gnip sinb khdi Iao dugc tiep xiic mdt 
each day dii vdi dung mdi cbiet. 
Anh liu&ng cua so ldn lach chiel 

Sinh khdi cbung PQ6 duoc chiet tir 1, 2 va 3 
lan trong dung mdi n-hexan, khuay trdn lien tuc 
trong vdng 4 gid d nhiet do 70-75''C (binb 2E). 
Ket qua d binh 2E cho thay, so lan tach chiet 
cang nhieu, hieu suat tach chiet Hpit cang tang 
cao, nhung so vdi lach chiet mdt lan mirc tang 
lai khdng dang ke, 2% khi tach chiet 2 lan va 
3,2% khi tach cbiet 3 lan. Khi so sanb vdi luong 
boa chat sir dung cho cdc lan tacb cbiet (tang 
gap 2 va 3 lan so vdi cong thirc tach chiet I lan) 
thi luong lipit tang khdng dang ke Chinh vi vay, 
chting Idi lua chgn dieu kien tach chiet 1 lan cbo 
cac thi ngbiem tiep theo. 
Anh hudng cua ly le sinh khoi tao vd dung moi 

Ty le nguyen lieu va dung mdi cd anb 
hudng khdng nbo len qua Irinh lach chiet lipil 
tdng sd [6] Cac ty le giua sinb khdi tao va dung 
mdi duac nghien cuu la 1:8, 1:10 va 1:12, ket 
qua d hinh 2F cho thay, vdi ty le 1:8, hieu suat 
tach chiet lipit chi dat dugc khoang 60%, kbi 
tang Iy le nay len 1:10 va 1'12, hieu suat tach 
chiet lipit tang len dang ke, tuong img la 69,3% 
va 7 1 % . Vi vay, trong cac tbi nghiem tiep tbeo, 
chung tdi lua ebon ty le sinb khdi/dung mdi 
1:10 de tiet kiem dung mdi. 

Anh huong ciia nhiel dp sdy sinh khoi Ida 

Smh khdi tao truoc khi dugc tach lipit Idng 
sd can qua cdng doan sa che nham nang cao 
hieu sua! tach cbiet [4, 6]. De tranh gay tdn that 
eiing nhu lam bien ddi cac thanh phan Irong 
nguyen Heu, sinh khdi lao S. mangrovei PQ6 
sau khi Ibu hoacb se duoc say a cac nhiet do 60, 
70, 80 va 90"C, ket qua anh hudng cua nhiet do 
say den hieu suat tach lipit dugc trinh bay d 

hinh 2G. K6t qua cho thiy, nhiet do say thich 
hgp cho qua trinh tach chiet lipit tir tao la 80°C 
vi d nhiet do nay hieu suat tach lipit dat cao 
nhit , tren 70%, khi nhiet do say cao hon, 
nguyen lieu qua khd lam giam hieu suat tach 
chiet va chat lugng lipit thu dugc. Trong nghien 
cuu ciia chung tdi, khi lang nhiet do say len 
90''C, hieu suat tach chiet lipit giam hon 5% so 
vdi d 80"C. Vi vay, de thu dugc ham lugng dau 
tacb chiet dugc cao nbat, ddng thdi tiet kiem 
dugc nang lugng sii dung trong qua trinh say, 
nhiet do say sinh kbdi thich hgp la 80°C. 

Anh hifdng cua dp dm sinh khoi 

Sinh khoi tao d cac do Im 0, 30, 50_, 80% 
duac su dung de tach chiet lipit tdng sd theo 
dieu kien tdi uu vdi cac Ihdng sd nhu: dung mdi 
n-hexan, ty le dung mdi: sinb khdi bang 101 , 
nhiet dd 70-75''C, kbuay lien luc trong Ihdi gian 
chiet 4 gid (binh 2H), ket qua cbo thay, khi do 
am sinh khdi cang cao, hieu suat tacb lipil cang 
giam, cu the, ham lugng lipit Ihu dugc giam tii 
67 xudng 20% SKK kbi dd am smh khdi tang tii 
0-80%. Dieu nay cho thay, trong thi nghiem 
tach chiet lipil, ham lugng lipit tbu dugc phu 
thudc vao khdi lirgng tbyc sinh khdi dem lach 
cbiet, de nang cao hieu suat tach chiet lipit can 
say smh khdi tao den kbdi luang khdng doi. 

Cdng nghe lach chiet bdn hgp axil beo 
omega-3 va omega-6 LCPUFA tir axit beo tu do 
ddng vat va thuc vat duac ung dung Iren the 
gidi cbu yeu qua 2 cdng doan' thuy phan axit 
beo tu do Ibuc vat/dong vat va lam giau hon 
hgp axit beo omega-3 va omega-6 Iir FFA Ihu 
dugc [13]. 

Toi un qua t r inh thiiy p h a n dau tho tao bang 
phirong phap hda hoc 

Thiiy phan dau lao thd la qua trinh nham thu 
dugc hdn hgp cac axil beo d dang tu do, lao 
dieu kien tbuan lgi cho cdng doan tach cac axit 
beo no va axit beo khdng no mgt ndi ddi ra khdi 
hdn hgp cac PUFA omega-3 va omega-6 Trong 
thi nghiem nay, anh budng eiia mgt sd tac nhan 
vat ll va hda bgc ten hieu suat cua qua trinh thiiy 
pban dau thd tao da dugc nghien ciiu nham xac 
dmb dieu kien tdi uu cho phep thiiy phan dugc 
lugng axil beo d dang tu do liJn nhSt diing lam 
nguyen lieu cho tach dau smh hgc giau axit beo 
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omega-3/omega-6 (EPA, DHA, DPA) trgng 
dieu kien phong thi nghiem. 

Anh huong ciia nong do NaOH trong phdn ung 
xa phdng hoa 

nJl 
Hinh 3. Anh hudng cua ndng do NaOH len hieu 

suit thiiy phan dau tao thd S mangrovei PQ6 

Nong do NaOH dugc sii dung trong thi 
nghiem lan lugt la I, 1,5, 1,8, 2 va 2,5 N duoc 
pha Irong cdn 70%, phan img xa phong hda xay 
ra d dieu kien nhiel do 70''C irong 3 gid (hinh 3). 

Kel qua ve mdi tuong quan gida ndng do 
NaOH va hieu suat thuy phan dau thd tao duoc 

the hien d hinh 3 cho thay, ndng do NaOH anh 
hudng rat Idn den hieu sual thuy phan ddu tao 
thd. 6 ndng do NaOH thap (0,5-IN), phan img 
xa phdng hda xay ra khdng hoan toan, hieu suat 
thuy phan dau tao tbd khdng cao, chi dat 30-
38,7% khdi lugng dau, khi tang lugng NaOH len 
til 1,5 den 2N, bieu suat thiiy phan tang manh va 
dat gia tri 80-92% khoi lugng dau Iao Tuy nhien, 
khi ndng do NaOH cao ban va bSng 2,5N, hon 
hgp xa phdng hda bi dong dac nhanh sau 15 phut 
phan ung, dieu nay anh hudng den tdc dd khu^y 
sue mau, do do hieu sual thiiy phan dau thd lai 
khdng cao. Ham lupng axil beo tu do sau qua 
trinh ihiiy pban dal gia In cao nhll la 92,6% kh6i 
lugng dau d cong thirc NaOH 2N (tuang duong 
vdl 24 g NaOH cho 100 g dkn tao). Phan tich 
thong ke ANOVA d miic y nghia p<0,05 da cho 
Ihay su sai khac khdng dang ke ve ham lucmg 
axit beo tu do thu dugc giira 2 cdng Ihiic co ham 
lugng NaOH 1,8 va 2N. Vi vay, de dam bao 
phan ung xa phdng hda xay ra hoan loan va tang 
bieu sual thuy phan dau tbd Iao, nong dd NaOH 
la l,8N (luong duong vdi 21,6 g NaOH cho 100 
g dau tao) da duoc lira chon. 

Bdng 3. Thanh phan va ham lugng axil beo ciia man axil beo tu do Ihu duac sau pban iing thuy 
phan dau Iao thd 

STT 

1 
2 
3 
4 
5 
6 
7 

Axit beo 

C14:0 
C16:0 
C18:l(n-9) 
Cl 8:2(11-6)-t 
C20:4n-6 
C20:5n-3 
C22:6n-3 

Ten ktioa hpc 

Tetradecanoic acid(140) 
Hexadecanoic acid (16.0) 
Cis-9-Octadecanoic acid 
9,12-Ocladecadienoic acid 
5,8,1 1,14-Eicosatetraenoic acid 
Eicosapentaenoate 
Docosahexaenoate 

Ten 
thuong 

Myristic 
Palmitic 
Oleic 
Lmoleic 
AA 
EPA 
DHA 

TonR so axil beo khong bao hoa da noi doi omega-3 va omega-6 

Ham laong 
(% so vol tfing so axit beo) 

5,085 
20,478 
3,821 
19,441 
4,754 
14,304 
22,438 
60,937 

Thdnh phdn axit beo cua hdn hop axit beo tir do 
sau phdn img thiiy phdn ddu tho lao 

Thanh phan axit beo la mdt trong nhirng chi 
tieu quan trong nhat ddi vdl cac nguyen lieu 
dugc sii dung de san xuat dau sinh hgc. Chung 
toi tien hanh phan tich thanh phan axil beo cua 
mau axil beo tu do Ihu dugc sau phan img thiiy 
phan dau lao thd (bang 3). 

Ket qua thu dugc d bang 3 cho thay, axil 
beo Ur do sau phan iing thiiy phan dau tao thd 

cd chat luong rat tot vi tdng ham luong axit beo 
omega-3 va omega-6 chicm 60,937% so vdi 
TFA, trong dd, ham lugng DHA va EPA chiem 
22,438% va 14,304% so vdi TFA, tuong img. 
Chinh vi vay, hon hgp axil beo ni do Ihu duac 
trong nghien cim nay se dugc su dung cho viec 
san xuat dau sinh hpc giau hdn hgp axit beg 
omega-3 va omega-6 lam Ihuc pham chirc nang 
cho ngudi, Cac ket qua nghien ciiu tdi uu hoa 
qua Irinh lam giau hon hgp omega-3 va omega-
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6 tu bdn hgp axit beo tu do se dugc trinh bay 
trong cac cdng bd tiep theo. 

KET LUAN 

Vi tao bien di duong S mangrovei PQ6 
duoc nudi Irdng bang binh len men 150 lit cd 
ham luong DHA chiem 32,98% so vdi tdng sd 
axit beo. 

Dieu kien tdi uu cho tach chiet lipit tdng sd 
(dau tao thd) til S. mangrovei PQ6 dat bieu suat 
tren 70% (bam lugng lipit long sd dat tren 70% 
sinh khdi kho) bao gdm: dung mdi n-hexan; 
nhiet do 70-75°C; khuay Iron lien tuc trong 4 
gid; tach chiet I lan, ty le sinh khdi tao: dung 
mdi la 1:10; nhiet do say sinh kbdi la 80''C; dg 
am smh kboi 0%. 

Dieu kien pbu hgp cho qua trinh thuy phan 
dau lao tho de Ibu dugc axil beo tu do bang 
phuong phap xa phdng hoa cd su dung NaOH 
1,8N pha Irong cdn 70%; nbiet do pban iing 
70''C Irong 3 gid. 

Ham luong axit beo omega-3 va omega-6 
chiem den 60,937% so vdl Idng sd axit beo cd 
trong thanh phan axil beo tu do Trong dd, bam 
lugng DHA va EPA cbilm d^n 22.438% va 
14,304% so vdl Idng sd axil beo 

Lm cam ffn: Cdng trinb duac hd Ira kmh 
phi til- de tai "Nghien ciin quy trinh tach chi^t 
axil beo tu do sinh bgc giau axil beo omega-3 
va omega-6 (EPA, DHA, DPA) tir sinh kbdi vi 
Iao bien di dudng" cua Bg Cdng Thuong thudc 
De an Phat Inen va Ung dung cdng ngbe sinh 
hgc Irong ITnh vuc cdng nghiep che bien den 
nam 2020 (ma so DT.Ol.13/CNSHCB). 
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S T U D Y O N T O T A L L I P I T A N D F R E E F A T T Y A C I D S E X T R A C T I O N F R O M 

H E T E R O T R O P H I C M A R I N E M I C R O A L G A Schizochytrium mangrovei P Q 6 

Hoang Thi Minh Hien, Luu Thi Tam, Le Thi Thom, Nguyen Cam Ha, 

Luong Hong Hanh , Hoang Thi Lan Anh, Ngo Thi Hoai Thu, Dang Diem Hong 

Institute ofBiotechnology, VAST 

SUMIVIARY 

Tins work aims to extract total lipid and free fatty acids from hctcroirophit marine microalga 
Schizochylnuin mangrovei PQ6 which was isolated from Phu Quoc island, Kien Giang province, Vietnam for 
producing bio-oil rich in omcga-3 and omcgd-6 polyunsaturated fatty acid,s -PUFAs. especially 
docosahexacnoic acid (DHA; C22 6 omcga-3), eicosapentaenoic acid (EPA. C20 5 omcga-3) and 
docosapentaenoic acid (DPA; C22 5 omcga-3/omega-6). this microalga was grown in 150 L fermentor to 
supply enough biomass for lipid extraction. The cell density, dry cell weight and total lipid were 125.51 x 10 
cells/ml, 30,31 g/1 and 56% of dry cell weight after 96 h of cultivation, respecUvely Biomas of PQ6 slram 
have DHA concentration up to 32 98% of total fatty acids (TFA). Under the optimum conditions such as n-
hcxanc; temperature at 70-75"C; continuous agitation for 4 his. for one time of extraction, biomass solvent 
ratio as MO. tcmpcraUirc for diying biomass al SCC; humidity of biomass at 0%, total lipid content has 
increased from 56% to 70% of diy biomass weight. The optimal hydrolyzalion reaction condition for 
oblammg the free fatty acids have found out using chemical reaction with NaOH concentration of 1 8N 
dissolved in ethanol 70%; reaction temperaUire at 7 0 T for 3 hrs. The content of omega-3 and omcga-6 
PUFAs contains up to 60.937% of total fatty acids found in the free fatty acid, DHA and EPA contents take 
up 22.438% and 14 304% Obtamed free fatty acids in this study can be used as good quality matenal for 
producing the bio-oil nch omega-3 and omega-6 PUFAs such as DHA, EPA. DPA for functir—' '--"' "" 
human and feed for animals 
Keywords. Schizochytrium mangrovei PQ6. bio-oil, long chain polyunsaturated fatty acids 

lal food for 
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