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TOM T AT: Bai b&o nay trinh bayék qua nghién &u tach chit lipit tong $ va axit béout do fr sinh
khéi vi tao bién di dudng Schizochytrium mangrové?Q6 phandp tai Phi Quc, tinh Kién Giang,
Viét Nam dé sin xuat dau sinh e omega-3 va omega-6 giau axit béo docosahexa¢@aiz:6 v-3,
DHA), eicosapentaenoic (C2@83, EPA) va docosapentaenoic (C22i8/w-6). Ching PQ6dugc nubi
cay trong binh 1&én men 150 li¢ cung (ﬁp sinh kidi cho qua trinh tach cfti axit béow do. Mat do té bao,
khéi lugng khd va hamulong lipit ting $ dat 1an hrot 1 125,51x 1P té bao/ml, 30,31 g/l va 56% sinh
khdi khé sau 96 g@i lén men. Sinh kéi tao c6 hamikgng DHA chiém 32,98% so & tong $ axit béo.
Duéi didu kién i vu sr dung dung mdi n-hexane; réido 70-75C; khidy tron lién uc trong 4 gb; nhiét
do sy sinh ki6i 80°C; d6 4m sinh klbi 0%, ham drong lipit ting $ tach chét duoc ting tir 56% lén trén
70% sinh kii kho. Biéu kién thuy phan du tao thodé thu axit béou do bing phrong phép hoadt voi
phan eng xa phong hoéa cédng do NaOH 1a 1,8 Nduoc pha trong én 70%; nhét d6 phan ing & 70°C
trong 3 gb. Ham krgng axit béo omega-3 va omega-6éahitén 60,937% so i tong $ axit béo cé trong
thanh plin axit béot do, trongdd, ham rong DHA va EPAdat 22,438% va 14,304% séimdong $ axit
béo. Hn hop axit béow do thudugc trong nghién @u nay 1a nguyén du 6t cho sin xuit dau sinh ke
giau axit béo omega-3 va omegadédam thrc prim chirc ning cho ngai va dong vat nuoi.

Tir khéa: Schizochytrium mangroweQ6, axit béo khéng bao hoaudsinh hc.

MO PAU hoc, trongdd c6 diu c4, chi yéu dugc sin xuit
tir gan cac loai ca [5]. Nhuio vé dau ca dung
lam thyc prim chic ning cho ngoi va dong
vat nudi thy hai sin ngay cang @t ting cao.
EPA va DHA 1a cac PUFAs c6 #nchi yéu
trong diu ca. Tuy nhién, trongad ca éing chia
mot 6 chit tap nh&m nhr dioxin, PCBs
thip cac PUFA théc nhém omega-3 lam gia (POlychrorinated biphenyls), ¢h s cac kim
ting 1 1& mic cac lnh tim mach, ung thr, dot loai nang; mui v thuong kho cliu cling i viéc
qui, tiéu duong, kenh thén kinh [12, 14]. Trong suy gim sin lugng danh fat ca hén nayda va

cac omega-3 LCPUFA, DHA (docosahexaenogFangdat ra cho cac nha nghiéire can phii tim

iém cac o thé sinh \at sinh diu khac thay té
acid, C22:6w-3) va EPA (eicosapentaenoic aci
C20:5w-3) c6 ot tm quan tong dac bigt doi 11]. Trong céc ¢ thé sinh diu nhr thyc vat cé

Véi su DhAt trén oia nE6 VA Mt naroi. b3 tr dau, mm, tio, vi o bién di dudng thupc chi
ol sup O < Quot, ho tro Schizochytriumdang 1a d6i tugng dugc quan
dieu tri ung thr tién ligt tuyen, ung thr rugt, 4 , X : .
bénh tdm cam, giam ham trong cholesterol tam cho c sin xuat throng mi LCPUFA co
¢ 9 ong trien vong [9] do ham dong lipit tong $ cua
trong mau; gim triglyceride (TG), ang arong Schizochytriumcé thé dat dén 70% sinh ki
chi s thong minh 1Qo tré nho. Vi vy, 6 chirc kho € bao, trongdo, ham {rong DHA chiém
Y té thé gioi d& khuyén céo véc bd sung céac trén 30-50% SO &i tong $ axit béo [7]. NHiu
axit béo nay vaots cho té nho ciing nhr dua
ra mic yeu Qu tieu th déi voi nguoi trusng o prim c6 ngen gc tr sinh kil
thanh [136 17] 4 dol Vol nguol trurong Schizochytriumspp. 4y phun khd da duoc
e . ) . thuong mai hoa nhr Algamac® 2000 va
Theo plwong phép trugn thong, diu sinh  Algamac®3000,dugc 9r dung dé lam giau

Céc axit béo khdng bdo hoach daida ri
doi (long chain polyunsaturated fatty acids:
LCPUFAs) la thanh pin quan tong aia ciu
trdc va chirc ning € bao ¢ rat nhiéu sinh \it.
Céac nghién ¢u lam sang tich Rtrén hai tlap
ky quada ching minh &ng viéc tiéu thi lugng
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DHA cho cécddi tugng trong nudi ing thiy
san. Hign nay, trén th gioi, thi truong thec
phim chic mng co ban 4t nhidu cac lai dau
sinh loc ¢6 ngwn gic tir vi tao, danh cho &
em hdic ngroi an kiéng nhr DHASCG’-S (tr
Schizochytriumcia Martek héc DHA Flax Oil
cia Flora.C4c én phim thyc phim chic ning
c6 chra axit béo omega-3 va omega-6 cét m
tai Viét Nam Hu nhr déu nhip ngai va ch
yéu dugc sin xuit tir ca, cont thuc Vit van con
rat han cké. Pay chinh la niing kho khin cho
sy phét trén cac $n phim co chira axit béo
omega-3 va omega-6 Viét Nam. Trong bai
b&o nay, chiing t6i xatinh cacdiéu kién i uu
cho qua trinh tach dftilipit tong $ va axit béo
ty do tr sinh kK vi tao biéén di dudng S.
mangroveiPQ6 @a Viét Nam dé lam nguyén
liéu cho én xuit dau sinh kc giau axit béo
omega- 3 va omega-6 lamythphim chic ning
cho ngroi va déng vat nudi.

VAT LI EU VA PHUONG PHAP NGHIEN CUU

Ching S. mangrovePQ6dugc phéan 4p tai
Phu Quic, tinh Kién Giang vao am 2008 do
phong Céng ngh Tao (Vién Cbéng ngh sinh
hoc) cung ép. Tio dugc gir trén dia moi
truong GPY theo cong & cia Hong et al.
(2011) [7]. Gbng cip 1 cho Ién medugc nudi
cdy trong cac binh tamgiac 1 lit chra 350 ml
moi treong M1 theo cong & caa Hong et al.
(2011) [7]. Mdi trong IEn men (M12)1s dung
cho nudi tbng & binh 150 litc6 thanh ptin gom
glucose 9%, caodm men cong ngkp 1% (do
Vién Céng ngrﬁp Thyc pHim cung ép), mubi
bién nhantao c6 hamiong NaCl Ia 1,5%.

Vi tao S. mangrovePQ6 dugc nudi tdng
trong binh 1én men 150 mbirdich nudi la 100
ml moi treong M12 6 nhiét do6 28°C; pH tr 6,5-
7,5. Sau 96 h Ién menjath to dugc ly tdmo
4000 vong/phut (v/p) trong 10 phdé thu sinh
khéi. Sinh ki tao troi dugc sty khé ¢ nhiét do
70-80°C, dong goi trong cac tui nylondugc
han kin vatit trong binh haém, tranh anh sang
tryc tiép haic cit giir trong ©i -20°C chodén khi
duogc St dung lam nguyén éu dé tach chét lipit
téng $ va axit béou do.

Sinh trong aia € bao #o danh gia théng
qua mit do t& baodugc dém bing bubng dém

Burker-Turk uc) haic sinh kibi khd (SKK,
g/l) theo cong b caa Hong et al. (2011) [7].

Ham krong lipit tong $ dugc xacdinh bing
phuong phap ga Bligh & Dyer (1959) [2] c6
mot b cai tién phi lop voi diéu kién caa Viét
Nam [7]: 100 gam sinh Khvi tao S. mangrovei
PQ6 duoc bd sung thém mée cit, cat thiy tinh
va nghén min bing may xay sinhét B6 sung
thém dung méi vao sinh kh hén hop phin
ung dugc dao trén, dun ndng va duy try mot
nhiét d6 nhit dinh bing may khdy tir gia nhét.
Sau thyi gian phin ung, Bn hop dugc lam
ngwi dén nhigt 46 phong. Tén hanh ly tam &n
hop ¢ 4.000 v/p trong 10 phut. Thép dung
moi phia trén cha lipit va lai bé dung moi
bang may cd quay chan khod§ thu sin prim
lipit, lipit tong $ thu duoc duoc heu giir trong
chai thy tinh diy va mau nau vaao quan ¢
nhiét do 4-5°C.

Tién hanh nghiénww anh hrong aia dung
moi khac nhau nk n-hexan, chloroform hic
petroleum ether; néii 46 va thvi gian phin tng;
didu kien khudy tron; & lan chét; ty 1& sinh
khéi/dung méi va nhit do iy sinh kibi 1&n hiu
Suit tach lipit bng & tir sinh kidi tao
S. mangrovePQ6. Bii nhiét @6 phan ttng duoc
khao sat la 0, 30, 50 va 80. Thoi gian phin ang
thayddi tir 1, 3, 4 va 5 @i. Cacdiéu kién khidy
tron hon hop phin ting gm: khong khay tron,
khudy tron lién tc va giandoan. Sinh kioi dugc
tach chét 1, 2 hac 3 kn, ty 18 sinh kibi/dung
méi duoc lua clon cho thi nglém la 1:8, 1:10 va
1:12, nhét d6 sy sinh ki$i duoc khao sét 1a 60,
70, 80 va 9fC. Hon hop phin ting dugc thyc
hién v6i 100 g sinh kBi khé va theo nguyérid
khi nghién ¢u anh hrong aia mbt yéu t naodo
thi nghém déu duoc tién hanh wi tit ca cac
théng $ con hi dugc giit nguyén. Sau khia ra
chon duogc gia ti thich lp cia yéu 6 da duoc
nghién @u, gia ti d6 duoc ¢ dinh trong cac thi
nghiém tiép theodé khao satanh hrong aia cac
yéu t5 con hi.

Ham krong lipit tong $ (% SKK) = (m -
my) x 100%. Trongdd, m, la khji luong lipit
thu duoc, my 1a khdi lwong sinh kidi kho dem
tach. Tt ca cac thi nghim duoc lap lai 3 1an.

Hiéu suit tach lipit bng $ duoc tinh theo
cbng thrc: X=[(my x 100)/ m] (%).
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Trong d6, X la héu stit tach lipit tng $
(%); my [a khdi lugng lipit thudugc sau khi tach
(gr); mp 1a khdi lwong nguyén Bu ar dung dé
tach lipit (gr).

Téach chét axit béo # do tr lipit tong & (hay
goi la dau thd) king phrong phéap hoa e

Lipit tong $ (hay con gi la dau thd) duoc
xa phong hoa iang dung dch NaOH (ong do
tir IN dén 2,5 N) pha trongdm 70%. Hn hop
dugc khigy tir gia nhét 6 70°C trong 3 gb. Sau
phan tng, dung éch muwi NaCl 3% dugc hd
sung vao Bn hop xa phong hoa va céc ith
khong xa phong hodurgc tach ra khi hon hop
bang li tamg 4000 v/p trong 40 phit. Rh xa
phong hoddugc axit hoa bng dung dch HCI
dén pH = 2. Sauid, cac axit béout do dugc
tach ra Bng dung mdi n-hexan.dp dung méi
n-hexan c6 cia cac axit béaxtdo (FFA)dugc
lam kho Bng mui Na,SO, va laai bo dung mai
n-hexan Bng may cé quay chan khopgr’C.

Hiéu suit thay phan du thé o dugc tinh
theo cbng thic sau: H (%) = (mx 100)/M.
Trongdo, H 1a hiu st thiy phan du tio thd
(%); m la ki luong axit béot do thuduoc
sau khi thy phan du tio thé (g); M la kidi
lwong diu tao thodem thiy phan.

Thanh pln va ham kong axit béo trong
sinh khi vi tao va FFAduoc phan tich ing
may gic ki khi HP-6890, ghépdn voi Mass
Selective Detector Agilent 5973ptc HP-5MS

(0,25 mx 30 mx 0,25 mm); khi mang He;
chuong trinh nhét d6: 80 (1 phat)-40/phut-150
(1 phat)-10/phat-260(10 phat). Thr vién phd
khbi: WILEY275. L va NIST 98. L theo tiéu
chuin 1SO/ FDIS 5590:1998, LBuc va theo
md t trong coéng trinhiabiang Diém Hong va
nnk. (2007) [8Jduoc tién hanh 4i Vién Hoa hc
cac lyp chit thién nhién, \én Han lam Khoa
hoc va Cong ngd Viét Nam.

~S6 ligu thi nghém dugc xir Ii bing ptin
mém Excel va x |i thong ké ANOVA G mic y
ngha p< 0,05.

KET QUA VA THAO LUAN

Sinh trwéng va thanh phan axit béo dia S.
mangrovei PQ6 nudi tréng trong binh I&n
men 150 lit

Pé co the san xuit duoc diu sinh hc giau
axit béo omega-3 va omega-6 (EPA, DHA va
DPA) c6 cht luong 6t, didu kién dau tién 1a
chiang gidng vi tio phai ¢ toc do sinh trong,
ham Lrong lipit tong $ va PUFAs cao. & qua
& bang 1 cho thy, mat d6 t& bao (MDTB) cua
ching PQ6 ing nhanh it 0-24 gb 1én men
(1,70<10° TB/ml tang |1én 49,5810° TB/ml).
MDTB dat cyc dai 125,5x10° TB/ml sau 96
gio nudi dy. Sinh kibi khd va hamiong lipit
ciing ddng thyi ting din theo thi gian vadat
cuc dai 1a 30,31 g/l va 56% sinh Kh khod sau
96 gi, tuong trng.

Bdng 1.Sinh trang va hamiong lipit tong $ cia ching S. mangrovePQ6 Ién men trong binh 150L

Thoi gian nudi Mat d6 té bao (x16 . L Ham krong lipit (%
o s ( Sinh ki kho (/) " (

0 1,70+ 0,37 i i

8 15,21+ 0,41 3,67+ 0,08 11,43 0,09
12 28,16+ 0,53 7,54 0,16 20,01 0,26
24 49,50+ 0,68 15 86: 0,34 27.0% 0,23
48 96,15+ 0.64 26,9% 0,23 48,78 0,19
72 112,57+ 1,07 29,0% 0,35 62,88 0,25
96 125,51 0,67 30,31 0,26 70,56: 0,38
120 123,56+ 0,84 20,3% 0,21 69,62 0,33

(-). khéng xaatinh; SKK. sinh kibi khd; TB. € bao.

Két qua nhwm lipit trung tinh trongé bao
tao hing Nile Red dng phu lvp v6i ham krgng
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tao ting cao nht, IGc nay cac &t lipit chiém hoan toan phu ¢p lam nguyén &u cho cac
day toan Id bén trongé bao. Chinh vi &, sau nghién ¢u t%i vu tach chit lipit tong $ va axit

96 gi Ién men, sinh kbi chang PQ6 thuiuoc

béo tr do.

Hinh 1.Anh chup & bao cting PQ6 nudi binh )
kinh hien vi huynh quang sau khi nidm Nile Red i d6 phdngdai 1.500 &n

Thanh pln va ham kong axit béo trong
sinh ki chung PQ6 nuéi ting dugc & binh 1&n
men 150 littd dwoc phan tich iing GC (ling 2).
Két qua nghién ¢u duoc ch ra trén ling 2 da
cho thiy, DHA chiém 32,98% so & tong $
axit béo - TFA va axit palmitic -55,14% séiv
TFA la thanh phn chinh trong axit béo, ham
luong cac axit béo no va khéng no &hi
60,00 % va 39,89% soév TFA. Khi so sanh
VGi cac ching tiém nang trén tié gisi hién nay
nhu Thraustochytriunspp. cé hamulong DHA
chiém tir 38,5% dén 59,5% so & TFA) [3],
Schizochytriumsp. SR21 vallkenia sp. SAM
2179 c6 DHA chém tir 30,5%dén 46,2% so i
TFA) [15, 18] thi sinh ki chung PQ6 c6 ham
lwong DHA rit phu hyp 1am nguyén 8u cho

lén men 150 litubi kinh hién vi quang bc va

viéc sin xuat dau sinh hc giau axit béo omega-
3 va omega-6.

Nghién aru anh hwéng cia cac tac nhan khac
nhau Ién hiéu suit tach chiét lipit tur sinh
khéi S. mangrovei PQ6

Trong coéng ngd khai thac du sinh hc tir
vi tao hién nay, ngoi ta throng sr dung cac
phuong phap chit bing dung méi bu oo,
enzyme hac la trich ly i CO, siéu i han vé6i
nhiing wu nhroc diém riéng @a chiang [1].
Thyc & san xuit cho thiy, khai thac du bing
phueong phéap chit dem hi hiéu qua kinh € cao,
dugc nhéu nuéc trén tié gidi ap ding [4, 16].
Trong nghién ¢u nay, chdng téits dung dung
moi hitu co dé tach chét lipit tong $ (hay con
goi la diu thé) tr sinh kibi chung PQ6 ¢ Hiu
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suat cao va chit luong ©t. Truoc tién @n phii  tach chét nhe nhiét do, thoi gian, diéu kign
lya clon dung m6i thich ép cing nhr can xac  khuay tron, $ lan tach chit, ty ¢ nguyén
dinh duwgc cdc ¥u t© anh hrong i qué trinh liéu/dung moi.

Bang 2.Thanh phn va hamiong axit béo trong sinh Khcua ching PQ6duoc nubi tbng trong
binh [én men 150 L

Ham krong (% so i

STT Axit béo Tén khoadt Tén throng 2 DA
tong $ axit béo)
1 C10:0 Decanoic acid Capric 0,04
2 C12:0 Dodecanoic acid Lauric 1,87
3 C14:1(n-5) | 9-Tetradecenoic acid - 3,08
4 C15:0 Pentadecanoic acid - 0,10
5 C16:0 Hexadecanoic acid Palmitic 55,14
6 C18:0 Octadecanoic acid Stearic 2,56
7 C18:1(n-7) | 11-octadecenoic acid Vaccenic 1,53
8 C18:2(n-6) | 9,12-octadecadienoic acid Linoleic 80,0
9 C19:0 Nonandecanoic acid - 1,21
10 | C19:1(n-9) | 10-nonandecenoic acid - 0,02
11 | C18:4(n-3) | 6,9,12,15-octadecatetraenoic acid - ,050
12 | C20:0 Eicosanoic acid Arachidic 0,12
13 | C20:3(n-6) | 8,11,14-eicosatrienoic acid - 0,29
14 | C20:4(n-6) | 5,8,11,14-eicosatetraenoic acid Adatic 0,23
15 | C20:4(n-3) | 8,11,14,17-eicosatetraenoic acid - 570,
16 | C22:0 Docosanoic acid Behonic 0,37
17 C20:5(n-3) Z,CEch,jll,14,17—e|cosapentaen0|c EPA 0.67
18 | C20:4(n-6) 5,8,11,14-eicosatetraenoic acid Achmotic 0,39
19 | C24:0 Eicosanoic acid Lignoceric 18,72
20 | C22:6(n-3) 2,C7ic,110,13,16,19—docosahexaenc 'E)HA 32.98
Loai khac 0,12
Téng cac axit béo ng 60,00
Tong céc axit béo khdng nda noi doi 39,89

lipit tong $ & cac thi nghim tiép theo.
Nhém muc dich nang cao Bl qua tach chét  4Anh heeng aia nhigt do

lipit tong & tir sinh ki tao, chung toika con  — ginp ki tao dugc chiét trong dung mai n-
3 t'OaI' dungthmo' &'a f]-heﬁfﬂmﬁ SR'OVﬁfOftg‘ Vahexan atsi nhiéu diéu kien nhit do khac nhau
petroleum ether. & qua o hin cho Wy, — (50.55, 60-65 va 70-78) (hinh 2B), Kt qua &

. n z , £ .. 2 Z L, , y )
I Ty e et

, N ! N .. _khi nhiét @6 tang. O 70-75C, hiéu suit tach

:fgr?gg ;},’rr‘lgx'% fgéfg”n?ég’/ﬁh‘i’iglgr’f’d :ﬁﬁ Tg;'e”chiét lipit dat mac cao nt 1a 68,2%, chinh vi
triét dé chloroform khé bn so \6i n-hexan, ¢ rﬁﬁ/ngﬂgggug Zgﬂ nhit do tr 70-75°C cho cac
day, khong co s khac bét cd y ngfia thong ké ; N y
vé ham Lrong lipit dng $ tach chét duoc gita 4nh hwong aia thoi gian chit
hai loai dung mai nay, vi 8y, chiing t6itra clon Sinh ki chang PQ6duoc chiét trong n-
n-hexan ntr la dung méi di vu cho tach ckt hexané nhigt 6 70-75°C, thi gian mdi lan

Anh heong aia dung moi
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chiét duoc thaydoi tir 1, 2, 3, 4 va 5 gi (hinh  khdngdéang K ¢ hai khaing thoi gian nay. Vi
2C), ket qua ¢ hinh 2C cho thy, hieu suit tach vy, de tiet kiem chi phi thi tbi gian tach chut
chiét lipit tang din khi ting thyi gian chét. Sau 4 gio duoc lra chon dé tach du ¢ qui mé bn.

4 dén 5 g, higu suit tach chit lipit thu duoc
dat cao nfat (> 60%) va s sai khac ¢ hiéu stit

Anh heong aia diéu kién khuiy tron

A B 70 .
70
=60 S
;El- E'\_—
~ 50 - 65 F
b 3
a 40 7
30 =
60
@ 20 2
I 10
0l - - - g 55 y -
n-hexan Chloroform Petroleum ete 50-55°C 60-65°C T70-75°C
Dung moi Nhiét doé (°C)
c D g
80
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. . .
. . . .
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1h 3h 4h 5h Khong khudy Khuay gian doan Khuay lién tuc
Thoi gian (h) Ché d khudy trén
E 50 3 F.s
g 60‘ i / 3? 72 b
b . b
? 40 // 270
:E- . ‘8_
T 20 / T 68 :
112 Chiet1lan Chiet2lan Chiét 3 lan
Ty 18 sinh khéi/dung moi $6 lan tach chiét
G vie g H 80
76
72 60f |

Hiéu suét (%)
222

o
(=2

o
]

60°C To°C {1
Nhiét d6 say sinh khéi

Hiéu suét (%)
8

4]
(=]

—
S
S

B

-

. o B
. - .
. - e
. .
0% 30% 50% 80%

D6 &m sinh khdi

Hinh 2.Anh hrong aia caadiéu kién nhr dung mai (A), nhit do (B), thoi gian (C),diéu kien
khudy tron (D), $ lan tach chit (E), ty 1é nguyén lgu/dung méi (F), va nkit do sy sinh kfbi (G)
vado am sinh kidi (H) I&n hiu suit tach chét lipit tir sinh ki S. mangroveP Q6.

Nghién @& duoc tién hanh trong batiéu
kién: khdng khay tron, khiay tron gian doan

(1 giv khudy, 1 giv nging) va khdy tron lién
tuc. Méi tuong quan gra cte do khuay va
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lwong lipit thuduoc (¢ diéu kién ty 1é dung moi
- sinh kioi [a 10:1, nhét ¢6 70-75C, thoi gian
chiét 4 giv) duoc thé hién ¢ hinh 2D. Céac &
qua nghién ¢u thuduoc da cho thy, hiéu qui
tach lipit ting Ién dang K khi tao dugc tach
chiét trong dung méi dai diéu kién khiy tron
lién tuc (63,7% so &i 32,5% khi khéng khiy
tron), nhr vay, sy khudy tron can thiét dé ting
cuong qud trinh pin tng. Myc dich aia viéc
khudy tron nay ladé ngin chin sr ngng két
cuc bd va gitp sinh ki tao duoc tiép xdc nét
cachday du voi dung mai chit.
Anh heeng aia s lan tach chét

Sinh kibi ching PQ6duoc chiét tir 1, 2 va 3
lan trong dung mdi n-hexan, kiytron lién uic

trong vong 4 gi & nhiét d6 70-75°C (hinh 2E).

Két qua ¢ hinh 2E cho thy, 5 lan tach chit
cang nhdu, hiéu suit tach chét lipit cang ing
cao, nling so Wi tach chét mot 1an mac ting
lai khdng dang K, 2% khi tach cht 2 lan va
3,2% khi tach chéit 3 lan. Khi so sanh i luong
héa chit st dung cho cacan tach chit (ting
gip 2 va 34n so i cdng thic tach chdt 1 lan)
thi heong lipit ting khéngdang K. Chinh vi vy,
chang t6i tra chon diéu kién tach chit 1 1an cho
céc thi nghém tiép theo.
Anh heong aia ty 1é sinh kigi téo va dung moi

Ty 1€ nguyén Igu va dung mdi céanh
huong khéng nb 1én qua trinh tach céti lipit
téng $ [6]. Cac ¥ ¢ giita sinh kiéi tao va dung
méi duoc nghién é¢u 1a 1:8, 1:10 va 1:12,ék
qua & hinh 2F cho thy, voi ty 1é 1:8, héu stit
tach chét lipit chi dat duoc khaing 60%, khi
tang ty 1& nay I&én 1:10 va 1:12, &u suit tach
chiét lipit ting léndang K, tuong ang 1a 69,3%
va 71%. Vi gy, trong cac thi nghim tiép theo,
chang t6i fra chon ty 1é sinh kiéi/dung moi
1:104dé tiét kiem dung méi.
Anh heeng aia nhigt dg siy sinh kigi tao

Sinh khbi tao trede khi duge tach lipit bng
s6 can qua congdoan sy ché nham nang cao
hiéu suiit tach chét [4, 6]. Bé tranh gaydn that
ciing nhr lam bén d6i cac thanh pin trong
nguyén lgu, sinh ki tao S. mangroveiPQ6
sau khi thu hach € duoc gy ¢ cac nhét d6 60,
70, 80 va 98C, Két qua anh hrong aia nhit do
sdy dén hieu suit tach lipit duoc trinh bayo
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hinh 2G. Kt qua cho thiy, nhigt do sy thich
hop cho qua trinh tach dhilipit tir tao 1a 80C
vi & nhiét d6 nay héu st tach lipit dat cao
nhat, trén 70%, khi nkit d6 siy cao fon,
nguyén léu qua khd lam gm hiéu suit tach
chiét va chit luogng lipit thudwoc. Trong nghién
ctu cia chdng t6i, khiang nhét do siy 1én
90°C, hiéu st tach chét lipit giam hon 5% so
véi ¢ 80°C. Vi vay, dé thu dugc ham trong diu
tach chét dugc cao nBt, dong thoi tiét kiem
dugc ning lrong sr dung trong qua trinhéy,
nhiét 46 siy sinh ktoi thich hyp 1a 80°C.
Anh heeng aia dé am sinh ki

Sinh kibi tio ¢ cacds am 0, 30, 50, 80%
dugc sr dung dé tach chét lipit tong $ theo
diéu kien ti uu voi cac théng & nhu: dung moi
n-hexan, ¥ 1é dung moi: sinh kéi bing 10:1,
nhiét do 70-75C, khudy lién tic trong thvi gian
chiét 4 giv (hinh 2H), Kt qua cho thiy, khi do
am sinh ki cang cao, [u sut tach lipit cang
giam, ap thé, ham lrong lipit thu dugc giam tir
67 xubng 20% SKK khido am sinh kidi tang tr
0-80%. Piéu nay cho thy, trong thi nghim
tach chét lipit, ham krong lipit thu duoc phy
thuoc vao ki luong thyc sinh kidi dem tach
chiét, dé¢ nang cao [u stit tach chét lipit can
sdy sinh kb tao dén khdi lugng khdngddi.

Céng nglé tach chét hdn hop axit béo
omega-3 va omega-6 LCPUFA &xit béot do
dong vat va thrc vat dugc tng ding trén tié
giéi cha yéu qua 2 congloan: thay phan axit
béo tr do thrc vat/dong vat va lam giau bn
hop axit béo omega-3 va omegatb RFA thu
duoc [13].

Téi wu qua trinh thiy phan diu thé tao biang
phwong phap hoéa hc

Thuay phan du to thd 1a qua trinh rim thu
duoc hon hop cac axit béa dang tr do, &o
diéu kién thuin loi cho congdoan tach cac axit
béo no va axit béo khéng natméi doi ra khoi
hén hop cac PUFA omega-3 va omega-6. Trong
thi nghém nay,anh hrong aia mot sd tac nhan
vat Ii va hoa bc 1én hiu suit cia qué trinh thy
phan du thé o d& duoc nghién G¢u nhim xac
dinh diéu kién i vu cho phép tiy phanduoc
lwong axit béay dang tr do kn nHit dung lam
nguyén leu cho tach &u sinh ke giau axit béo
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omega-3/omega-6 (EPA, DHA, DPA) trongthé hién ¢ hinh 3 cho thy, nong d6 NaOH anh

diéu kién phong thi ngléim.

Anh heeng aia rong dé NaOH trong plin iing
xa phong hoa

2%

Hiéu suét FFA (%)

A
05N 1N

15N 18N 2
Néng d6 NaOH
Hinh 3.Anh hrong aia ngdo NaOH Ién hiu

suit thiy phan du tao thdS. mangrovePQ6

=z
g
2
z

Nong d6 NaOH dugc sr dung trong thi
nghiém lan heot 1a 1, 1,5, 1,8, 2 va 2,5 Biroc
pha trong 6n 70%, pln tng xa phong hoaay
rag diéu kien nhigt 46 70°C trong 3 gb (hinh 3).

Két qua v& mdi tuong quan dta rong do
NaOH va h¢u stit thiay phan du thd to duoc

huong it 16n dén hiéu st thay phan du tio
th6. O ndng do NaOH thip (0,5-1N), phn @ng
xa phong héaay ra khéng hoan toan, du suit
thuy phan du tio thé khéng cao, d¢hdat 30-
38,7% kii lwong diu, khi ting krong NaOH 1én
tir 1,5dén 2N, héu st thiay phan ing manh va
dat gia ti 80-92% kidi lugng diu tao. Tuy nhién,
khi ndng do NaOH cao hn va king 2,5N, Bn
hop xa phong héailiténgdic nhanh sau 15 phut
phan &ng, diéu nayanh hrong dén thc do khudy
suc mau, dodoé hiéu stit thay phan du tho hi
khéng cao. Hamulpng axit béot do sau qua
trinh thiy phandat gia ti cao nlat 1a 92,6% Kbi
luong diu & cdng thirc NaOH 2N (trong duong
v6i 24 g NaOH cho 100 gad tio). Phan tich
thong ké ANOVA ¢ mic y ngha p<0,05d4 cho
thdy sy sai khac khéngtang K vé ham lrong
axit béo tr do thuduoc gitta 2 cbng thic c6 ham
lugng NaOH 1,8 va 2N. Viay, d¢é dam bio
phan ting xa phong hbaay ra hoan toan vaig
hiéu suit thiay phan du thd #o, nbng d6 NaOH
14 1,8N (trong duong Wi 21,6 g NaOH cho 100
g diu t0) dadugc hra chon.

Bang 3. Thanh phn va hamong axit béo sa miu axit béo do thuduoc sau phn tng thiy

phan du to thd

s " Tén Ham krgng
STT|  Axitbeo Tén khoadt thuong | (% so Wi tong $ axit béo)
1 | Ci14:.0 Tetradecanoic acid(14:0) Myristic 5,085
2 | Ci16:0 Hexadecanoic acid (16:0) Palmitic 20,478
3 | C18:1(n-9) Cis-9-Octadecanoic acid Oleic 3,821
4 | C18:2(n-6) -t| 9,12-Octadecadienoic acid Linoleic 19,441
5 | C20:4n-6 5,8,11,14-Eicosatetraenoic acid ~ AA 4,754
6 | C20:5n-3 Eicosapentaenoate EPA 14,304
7 | C22:6n-3 Docosahexaenoate DHA 22,438
Tong $ axit béo khong bdo hdka néi d6i omega-3 va omega-6 60,937

Thanh plan axit béo ga hén hpp axit béo # do
sau plin iing thiy phan du thd tio

Thanh plan axit béo la @t trong nkiing ch
tiéu quan tsng nhit dbi véi cac nguyén Eu
dugc ar dung dé sin xuit dau sinh lc. Ching
t6i tién hanh phan tich thanh phaxit béo aa
mau axit béo do thudugc sau phn tng thiy
phan du tio thé (king 3).

Két qua thu dugc & bang 3 cho thy, axit
béo tr do sau phn tng thiy phan du tio thé

c6 chit luong it tt vi tong ham drgng axit béo
omega-3 va omega-6 ¢énm 60,937% so i
TFA, trongdo, ham rong DHA va EPA cHim
22,438% va 14,304% sasivTFA, tuong ung.
Chinh vi iy, hon hop axit béow do thuduoc
trong nghién ¢u nay § duoc sr dung cho véc
san xuit dau sinh lc giau Bn hop axit béo
omega-3 va omega-6 lamuth ptim chic ning
cho naroi. Cac Kt qua nghién &u ti uu hoa
qua trinh lam giaudn hop omega-3 va omega-
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6 tir hon hop axit béo ¢ do € duoc trinh bay
trong cac congdtiep theo.

KET LUAN

Vi tao bién di dudng S. mangreei PQ6
dugc nudi tbng king binh Ién men 150 lit c6
ham kong DHA chém 32,98% so & tong $
axit béo.

Diéu kién ti uu cho tach cht lipit tong $
(dau tao thd) tr S. mangrovePQ6dat hiéu stit
trén 70% (hamuong lipit tong $ dat trén 70%

sinh ki6i khd) bao ¢m: dung mdi n-hexan; g

nhigt 4o 70-75C; khuiy tron lién tic trong 4
gio; tach chét 1 lan; ty I& sinh khoi tao: dung
moi la 1:10; nht do say sinh ki 1a 80°C; do
am sinh ki 0%.

Piéu kién phu lyp cho qué trinh thuphan

dau tio thd dé thu dugc axit béo ¢ do hing -

phuong phap xa phong hoa cé sung NaOH
1,8N pha trong @ 70%; nh¢t d6 phan tng
70°C trong 3 gb.

“Ham kong axit béo omega-3 va omega-6
chiém dén 60,937% so & tong $ axit béo co

trong thanh pin axit béow do. Trongdd, ham g

lugng DHA va EPA chim dén 22,438% va
14,304% so &i tong £ axit béo.

Loi cam on: Cong trinhduoc hd trg kinh
phi tir dé tai “Nghién @u quy trinh tach cht
axit béo tr do sinh bc giau axit béo omega-3
va omega-6 (EPA, DHA, DPA)tsinh ki vi
tao bién di dudng” caa Bd Céng Throng thubc

Pé an Phat tén vaUng ding cong ngh sinh 9.

hoc trong inh wic céng nghdp ché bien dén
nim 2020 (M&&PT.01.13/CNSHCB).
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STUDY ON TOTAL LIPIT AND FREE FATTY ACIDS EXTRACTIO N FROM
HETEROTROPHIC MARINE MICROALGA  Schizochytrium mangrovel PQ6

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 of Biotechnology, VAST

SUMMARY

This work aims to extract total lipid and free fatacids from heterotrophic marine microalga
Schizochytrium mangroviQ6 which was isolated from Phu Quoc island, Kiésn@ province, Vietnam for
producing bio-oil rich in omega-3 and omega-6 pobaturated fatty acids -PUFAs, especially
docosahexaenoic acid (DHA; C22:6 omega-3), eicodapaoic acid (EPA; C20:5 omega-3) and
docosapentaenoic acid (DPA; C22:5 omega-3/omeg#i),microalga was grown in 150 L fermentor to
supply enough biomass for lipid extraction. The dehsity, dry cell weight and total lipid were 185x 1¢°
cells/ml, 30.31 g/l and 56% of dry cell weight aff6 h of cultivation, respectively. Biomas of P&®ain
have DHA concentration up to 32.98% of total fattyds (TFA). Under the optimum conditions such as n
hexane; temperature at 70°Z% continuous agitation for 4 hrs; for one timeestraction; biomass: solvent
ratio as 1:10; temperature for drying biomass &C8Mumidity of biomass at 0%, total lipid conteratsh
increased from 56% to 70% of dry biomass weighte Tptimal hydrolyzation reaction condition for
obtaining the free fatty acids have found out usthg@mical reaction with NaOH concentration of 1.8N
dissolved in ethanol 70%; reaction temperature 88€ #or 3 hrs. The content of omega-3 and omega-6
PUFAs contains up to 60.937% of total fatty acidsrd in the free fatty acid, DHA and EPA contefatiget
up 22.438% and 14.304%. Obtained free fatty aciddhis study can be used as good quality mateoial f
producing the bio-oil rich omega-3 and omega-6 PEBAch as DHA, EPA, DPA for functional food for
human and feed for animals.

Keywords: Schizochytrium mangrow6, bio-oil, long chain polyunsaturated fatty acid
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