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TOM TAT: Bai bdo nay trinh bay két qua nghién ciu tach chiét lipit tong s6 va axit béo ur do tir sinh
khéi vi tao bicn di dudng Schizochywum mangrover PQ6 phan lap tai Phi Quéc, tinh Kién Giang,
Viét Nam dé san xudl diu sinh hoc omega-3 va omega-6 giau axit béo docosahexacnoie (C22 6 w-3,
DHA). cicosapeniacnoic (C20 Sw-3. EPA) va ducmap:nm:nmc (€22 5 @-3/10-6). Chung PQ6 dugce nudi
cay trong binh 1¢n men 150 it dé cung ci h khéi cho qui trinh tich chiél axit béo tu do Mat dé 1€ bio,
khér luong kho va ham luang limt Sng sé dat 1an lugt 13 128,51 x 10° (¢ bao/ml, 30,31 g/l va 56% sinh
khéi kho sau 96 210 1én men, Sinh khoy t@o o ham luong DHA chiém 32,98% so vdi tong s6 axit béo.
Duat diéu ki lm wu su dung dung moi n-hexane, niét dé 70-75°C; Khudy (rén tién ruc trong 4 gid; abiét
d6 sdy sinh khér 80°C: dd dm sinh khdi 0%, ham lugng lipit (dng sé tich chigt dugc tang tr 56% Ién rén
70% sinh khéi khé Diéa kign thuy phan diu tdo hé dé thu axil béo w do biing phuong phap hod hoc vér
phan img xa phong héa cé nong do NaOH 1a 1.8 N duoc pha trong cbn 70%:; nhiét do phan ing o 70°C

rrong 3 g1 Ham luong axit béo omega-3 va omega-6 chiém dén 60,937% so véi 1dng sb axit béo c6 trong
thinh phin axit béo t do, trong do, ham luong DHA va EPA dut 22,438% vi 14,304% so vér 3ng s6 axit

béo Hon hop axit béa nr do thu duoc trong nghicn ciu nay |3 nguyén li¢

5t cho san xudt diu sinh hoc

gris axit béo omega-3 va omega-6 dé lam thue phim chire ning cho ngudi va dong vit nudi

Tie khéa* Sehuzochyn wm mangrovei PQ6, axit béo khang blo hoa, diu sinh hoc.

MO DAU

Cac axit béo khong bio hoa mach dai da néy
d61 (long chain polyunsamrated fatry acids-
LCPUFAS) 13 thinh, phan quan trong cia ciu
tric vi chue nang (¢ bao & rat nhicu sinh vat
Cdc nghién edru lim sang tich luy trén har thap
ky qua di chimg minh rﬁmg viée ticu thy luomg
thip cac PUFA thuge nhém omega-3 lam gia
tang ty I& mie cic bénh tim mach, ung thu, dét
qui. téu dudng. bénh than kinh [12. 14]). Trong
cac omega-3 LCPUFA, DHA (docosahexaenoic
acd, C22 6 w-3) va EPA (eicosapentacnoic acid,
C20:5 w-3) €6 mét tdm quan trong dac biét adi
v6i sy phit trién cua ndo va mit ngudi, hé g
didu 1ri ung thu uén 1igt tuyén, ung thu rugt,
bénh trdm cam, giam ham luong cholesterol
trong mau; gidm tnglyceride (TG), tdng cudng
chi 50 thong minh 1Q o tré nho. Vi viy, 16 chite
Y (¢ (hé wi da khuyén cdo viée bd sung cic
axit béo ndy vao stra cho tré nhé cling nhnr dua
ra mic yéu ciu uéu thu dér véi ngudi trusng
thanh [10,17]

Theo phuong phap truyén théng, diu sinh
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hoc, trong dd ¢6 diu cd, chu y:u duoc san xudt
1 gan cic loar cd (5] Nhu cau vé diu ca ding
lam thue pham chic nang cho ngudi va dong
vat nudt thuy hai san ngay cang mot ting cao.
EPA va DHA la cac PUFAs co mit chu yéu
trong dau ca. Tuy nhién, trong diu ca cing chia
mol s chat tap nhidm nhu dioxin, PCBs
(polychrorinated biphenyls), mét s8 cac kim
loai nang; mii vi thuang kho ch cling véi vige
suy gram san qu'ng danh bit ca hign nay da va
dang @3t ra cho cac nha nghién ciu can phai tim
kiém céc co thé sinh vt sinh dau khac thay thé
[11]. Trong cic co the sinh dau nhu thyc vit 6
diu, nim, tdo, vi tao bién dj dudng thude chi
Schizochyrum dang la abi tugng dugc quan
1am cho viéc san xudt thuong mar LCPUFA cd
trién vong [9) do ham qumg lipit tdng sb cua
Schizochytrnem ¢ (hé dat dén 70% sinh khdi
khé 1¢ bao, trong do, ham lugng DHA chlcm
trén 30-50% so vor mng 56 axll béo {7]. thu
san  phim ¢é nguén gdc i sinh khoi
Schizochytrium spp. sdy phun khé da dugc
thuong ma1 hod nhu Algamac® 2000 va
Algamac®3000, duge sir dung dé lam giu
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DHA cho cic déi ong trong nudi tréng thuy
san. Hien nay, trén the gigi, thi truomg thuc
pham chitc nang ¢é ban rat nhiéu cac loai dau
sinh hoc ¢6 nguon goc to vi tao, danh cho tré
em hoac ngudr an kiéng nhu DHASCO"-S (ur
Sehizochyrium) coa Martek hoac DHA Flax O1)
cua Flora. Cac san pham thirc pham chic nang
co chira axit béo omega-3 va omega-6 c6 mat
tar Viét Nam hau nhu déu nhdp ngoar va chi
yi-u duoe san Xudt 1 cd, con nr thue vat van con
rat han ché. Py chinh 1a nhing khé khan cho
su phat trién cac san pham c6 chua axit béo
omcga} vd omega-6 ¢ Viét Nam. Trong bai
bio nay, ching di xac dinh cac d\t.u kién toi wu
cho qué trinh tach chiét lipit 1ong s0 va axit béo
w do tir sinh khéi vi tao bién di duéng S.
mangrover PQ6 cia Viét Nam dé lam nguyén
licu cho san xudt ddu sinh hoc giau axit béo
omega- 3 va omega-6 lam thuc phdm chic niing
cho ngudn va dong val nudi.

VAT LIEU VA PIIUONG PHAP NGHIEN CUU

Chiing S. mangraver PQG duoc phan lap tar
Phi Quéc, tinh Kién Giang vao nidm 2008 do
phong Cong nghé Tao (Vign Cong nghé sinh
hoc) cung cép. Tao duoc gitr lrén dia moi
trugng GPY theo cong bé cua Hong et al.
(2011 [7}. Ghdng cdp 1 cho 1én men duoc nud
cdy trong cic binh tam giac 1 lit chia 350 ml
méi trugng M1 theo céng bd cia Hong ct al.
(2011) (7] Moi truémg Ién men (M12) sir dung
cho nuéi rdng o binh 350 lit ¢6 thanh plnn gom
glucose 9%, cao nim men cong ngép 1% (do
Vién Cang nghiép Thue pham cung cap). muoi
bién nhin tao ¢6 han Tugng NaCl 1a 1.5%

Vitao § mangrover PQ6 dugc nudi |r5|\g
trong binh [én men 150 ml vanr dich nudi 13 100
ml més trugng M12 ¢ nhiét dg 28°C, pH tlr 6,5-
7.5. Sau 96 h 1én men, dich tio duge ly tam @
4000 vong/phut (v/p) trong lOphnl d¢é thu sinh
khéi. Sinh khoi tao tum duoc say khd o nhigt do
70-80°C, dong gér trong cic th nylong duoc
han Kin va da trong binh hdcam. tranh dnh sang
truc ||gp hojc cat gt trong 1 -20°C cho dén khi
duge su dung Jam nguyén lidu d¢ tich chiét lipit
téng 58 va axit béo v do.

Sinh truong cua @& bao tao danh gid thong
qua mit 46 té bao duoc dém bing buong dém

Burker-Turk (Duc) hoac sinh khén khé (SKK,
g/1) theo cong bo cua Hong et al. (2011) (7]

Ham lugng lipit léng 6 dugc xdc dinh b,;xng
phuong phép cua Bligh & Dyer (1939) (2] ¢6
mot 56 cai tién phit hop vai diéu kién cua Viét
Nam (7}): 100 gam sinh khé: vi tao § mangrovet
PQ6 duoc bo sung thém nude cat, cél thuy tinh
va nghién min biing may xay sinh 6. Bb sung
thém dung méi vao sinh khéi, hdn hop phan
tmg dugc dao trdn, dun néng va duy tri & mot
nhiét d6 nhat dinh bang may khué_v tr gia nhigt
Sau thai gian phan tmg. hdn hop duoc lam
nguéi dén nhiét dd phong. Tién hanh ly 1im hdn
hgp & 4 000 v/p trong 10 phit. Thu ldp dung
mor phia trén chira lipit va loai b6 dung mé
bing may ¢6 quay chén khong dé thu san pham
hipit, lipit 1ang s6 thu duge duoc hru gt trong
chai thuy tinh diy va mau nau va bao quan &
nhiét dé 4-5°C

Tién hanh nghién clru anh huéng cua dung
mér khdac nhau nhu' n-hexan, chloroform hoidc
petrolcum ether; nhict dé va thon gian phan (mg,
dicu kién khuay won, sé lan chiét, ty 1 sinh
khm/dunE md1 va nhiét o sdy sinh khéi lén hiéu
sudl tich lpit ong s6 wr sinh khdi tao
S mangrovei PQ6 Dar nhiét dé phan ung duoc
khdo sit 14 0, 30, 50 va 80°C. Thén gian phan img
thay doi tir 1, 3,4 va § gig. Cic dieu kién khuay
rgn hon I\qp phan img gom: khong khuay trén,
khuay trgn lién tue va gidn doan Sinh khén duge
tach chiét 1, 2 hodc 3 lan, ty 1& smh khavdung,
méi duoc lua chun cho thinghiém la 1.8, 1.10 v
1412, nhiét do 51y sinh khéy duoc khao sit 1a 60,
70. 80 va 90°C Ran hop phan (mg dugc thue
hicn vor 100 g sinh khor khé va theo nguyén tic
khi nghién clru anh hudmg coa mot yéu 16 nio d6
thi nghiém déu duge ucn hanh vér (it ca cac
thang 56 con lar duge gik nguyé Sau khi dd hra
chon duge gid try thich hop clia yéu 16 da dwoc
nghién ciu, gid tri d6 duoe ¢d dinh trong cdc (hi
nghiém uép thea dé khao sat anh huong cta cac
yeu to.con lai

Ham lugng hpit tong 6 (% SKK) = (m: -
my) x 100%. Trong dé, m; la khdi luong lipit
thu duoe, my 1a khot luong sinh khor kho dem
tach. Tt ca cdc thi nghiém duoc lap lai 3 lin

Hicu sud
cong thie

tach lipit téng s6 duoc tinh theo
= [(my x 100)/ m2) (%)
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Trong d6, X [a hiéu suat tach lipit téng sé
(%), m, 1a khér lugng lLipit thu duge sau khi tach
(gr); my la khéi Jugng nguyén lidu sir dyng aé
tach lipit (gr).
Tach chiét axit béo ue do tic lipit 16ng 56 (hay
goi la dau 1hé) bﬁng phuong phap héa hoc

Lipit tdng s6 (hay con gor la dau thd) dwac
x4 phong hoa bing dung dich NaOH (nung 46
tr IN dén 2,5 N) pha trong cbn 70% Hén hop
duge khudy tir gia nhnét & 70°C trong 3 gic. Sau
phan u'ng, dung dich mudi NaCl 3% duoc bo
sung vao hén hop xa phong hoa va cic chét
khéng xa phong héa dugc tach ra khoi hdn hop
bing i t3m ¢ 4000 v/p trong 40 phiit. Phin xa
phong hod duoc axit hoa bing dung dich HCI
dén pH = 2. Sau dé, cac axit béo ny do dwoc
tich ra bing dung méi n-hexan. Lép dung méi
n-hexan c6 chira céc axit béo nr do (FFA) dugc
lam khd bang mudi N2,SO, va loai bo dung moi
n-hexan bang may c¢b quay chén khéng & 70°C.

Hiéu suat thiy phén dau th téo dugc tinh
theo cong thic sau: H (%) = (m X 100)/M.
Trong d6, H 1a hiéu suat thay phan dAu (ao thd
(%); m la khdr lugng axit béo ty do thu duge
sau kb thiy phan diu (ao thé (g); M 13 khéi
luong diu tao thé dem thuy phén.

Thanh phin va ham lugng axit béo trong
sinh khol vi tao va FFA dugc phin tich bing
miy sic ki khi HP-6890, ghép ndi voi Mass
Selecuve Detector Agilent 5973, ¢t. HP-SMS

(0,25 m x 30 m x 0,25 mm), khi mang He;
chuong trinh nhiét d§: 80 (1 phut)- 40/phu( 150
(1 phut)- 10/phit-260° (10 phat). Thu vién phd
khoi: WILEY275. L va NIST 98 L theo tifu
chudn 1SO/ FDIS 5590:1998, LB Buc va theo
maé ta trong cdng trinh Cua Pang Diém Hong va
nnk. (2007) [8} dugc tién hanh tar Vién Hoa hoc
c4c hap chat thidn nhién, Vign Han 1dm Khoa
hoc va Céng nghé Viét Nam

Sé ligu thi nghiém duge xir li biing phin
mém Excel va xu li théng k& ANOVA & mirc y
nghia p < 0,05

KET QUA VA THAO LUAN

Sinh truomg va thanh phin axit béo cia S.
mangrovei PQ6 nudi trong trong binh 1én
men 150 lit

Dé c6 thé san xudt duge dau sinh hoc gidu
axit béo omega-3 va omega-6 (EPA, DHA va
DPA) ¢6 chat hwong tdt, diéu kién dau tién 12
chiing gidng vi tao phai cé tde dp sinh Irutmg,
ham luong hipit tang 56 va PUFAs cao. Két qua
o bang 1 cho thdy, mét dé té bao (MDTB) cia
chung PQé ting nhanh to 0-24 gio 1én men
(1,70x10° TB/ml ting 18n 49,50x10¢ TB/ml).
MBTB dat cuc dai 125, S1%10° TB/ml sau 9
i@ nudi cay Sinh khm khé va ham lugng hpit
cing dong thdi ting dan theo thai gian va dat
cye dai 1a 30,31 g/l va 56% sinh khdi khé sau
96 gi0, tuomg Ung.

Rang ! Sinh truémg va ham luong lipit tong sé cha ching S. mangrovei PQ6 1én men trong binh 150L

= = e 9 - 3 —
Thcr(l:ég)lla(r]:)num Mat d?r;:/,\-]na]? (x10 Sinh khéi khé (@) Ham Iua}:iypu(/u
0 1,70+0,37 - -
8 1521 £ 041 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 27,09+ 0,23
48 96,15+ 0.64 26,97+0,23 48,78+ 0,19
72 112,57+ 1,07 29,09 0,35 62,88+ 0,25
96 125,51 £ 0,67 30,31+0,26 70,56 £ 0,38
120 123,56 + 0,84 29,37+ 0,21 69,63 £ 0,33

(-) khéng xac dinh; SKK. sinh khdi khé; TB. ¢ bao.

Kéi qua nhudm lipit trung tinh trong té bao
130 bing Nile Red cang phit hgp vér ham luong
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lipit trong sinh khéi tao (hinh 1). Sau 96 gio
nuéi cay, qué trinh téng hop lipit trong 1é bio
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1ao réng cao nhit, lic nay cic hat hpn chiém
day toan bé ben trong t¢ bao, Chinh vi vay, sau
96 giv 1én men, sinh khéi chang PQ6 thu duge

Oh 8h

hoan todn phd hep lam nguyén Jiéu cho cac
nghién ctu 101 wu tach chiét lipit tong s& va axit
béo tr do.

12h

Hinh 1. Anh chup 1é bao chung PQG nuéi & binh 1én men 150 lit dudi kinh hién vi quang hoc va
kinh hién vi huynh quang sau khi nhuom Nile Red vor dé phéng dai 1.500 1an

Thanh phin va ham lugng axit béo trong
sinh khdi ching PQ6 nuéi trong durac & binh Ién
men 150 lit da duge phin tich bing GC (bang 2)
Két qua nghién ciru duqc chi ra trén bang 2 da
cho thiy, DHA chiém 32,98% so v&i téng s6
axit béo - TFA va axit palmitic -55.14% so véu
TFA 13 thanh phin chinh trong axit béo, ham
luong cac axit béo no va khdng no chiém
60.00 % va 39, 89% so vai TFA. Khi so sinh
V61 cac chung tiém nang trén thé gidi hién nay
nhu Thraustochytrium spp. ¢6 him luong DHA
chiém tir 38.5% dén 59,5% so véi TFA) (3),
Schizochytrm - SR21 va Ulkema sp. SAM
2179 ¢6 DHA chiém tir 30,5% dén 46.2% so vai
TFA) (15, 18] thi sinh Kkhér chang PQ6 co ham
luong DHA rét phi hop 1am nguyén li¢u cho

viée san xudt ddu sinh hoc gidu axit béo omea-
3 va omega-6.
N\ghitn cu anl hwong ciia cic tac nhin khic
nbau lén hiéu sudt tich chiét lipit tir sinh
Khéi S. mangrovei PQ6

Trong cong nghé khai thic diu sinh hoc 10
vi tio hién nay, ngudi ta thuong su dung cic
phuong phap chiet bing dung méi hiru co,
enzyme hodc 1a trich ly vai CO: si¢u tdi han véi
nhirng wu nhuge diém riéng cua ching [1].
Thue ¢ san xuit cho thdy, khai thic ddu biang
phuong phip chidt dem Jar éu qua kinh té cao,
duoc nhiéu nude (rén thé gigi ap dung (4, 16).
Trong nghién ctu ndy, ching (61 st dung dung
méi hitu co dé tach chict hipit tong s6 (hay con
goi 1d ddu thé) 1 sinh khéi chiing PQ6 ¢6 higu
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sudt cao va chit lugng 18t. Trude tién can phai
lya chon dung méi thich hop cling nhu can xéc
dinh duge cic yéu t6 anh hudng 16i qué trinh

Bdang 2. Thanh phin va ham lugng axit béo trong
binh 1én men 150 L

tach chiét nhu nhiét d¢, thai gian, didu kién
Khudy tron, sé lan tach chiét, ty 1& nguyén
liéu/dung moi.

sinh khéi cua chiing PQ6 duoe nudi trong trong

3 3 =

STT | Axitbéo Tén khoa hoc Tén themg Ha{g‘n'g"ggifi{“bs; .
I C10:0 Decanoic acid Capric 0,04
2 Ci12:0 Dodecanoic acid Lauric 1,87
3 Cl4:1(n-5) | 9-Tetradecenoic acd - 3,08
4 C15:0 Pentadecanoic acid - 0,10
5 Cl16:0 Hexadecanoic acid Palmitic 55,14
6 | CI80 Octadecanoic acid Stearic 2,56
7 C18:1(n-7) 1 1-octadecenoic acid Vaccenic 1,53
8 C18-2(n-6) 9,12-octadecadienoic acid Linoleic 0,08
9 Cl190 Nonandecanoic acid - 1,21
10| C19:1(n-9) 10-nonandecenoic acid - 0,02
11 | C18:4(n-3) | 6,9,12,15-octadecatetracnoic acid | - 0,05
12 | C20:0 Eicosanoic acid Arachidic 0,12
13 | C20:3(n-6) | 8,11,14-cicosatrienoic acid - 0,29
14 | C20:4(n-6) | 5,8,11,14-eicosatetracnoic acid Arachidonic 0,23
15 | C20'4(n-3) 8,11,14,17-eicosatetracnoic acid | - 0,57
16 [ €220 Docosanoic acid Behonic 0,37
17| C20:5(n-3) i;?&‘ 1,14,17-eicosapentaenoic EPA 0,67
18 | C20-4(n-6) 5,8,11,14-cicosatetracnoic acid Arachidonic 0,39
19 | C24:0 Eicosanoic acid _Lignoceric 18,72
20 | C22:60n-3) 2;?&' 0,13,16,19-docosahcxacnoic DHA 32,08
Loai khic 0,12
Tong cac axit béo no 60,00
Téng cac avit béo khéng no da néi ddi 39,89

Anh heong ciia dung méi

Nhim myc dich nang cao hiéu qua tach chiét
lpit tong 56 tir sinh khdi tdo, ching 18 Jua chon
3 loa dung moi Ia n-hexan, chloroform va
petroleum cther. K&t qua & hinh 2A cho thiy,
hiéu sudt tach chiét lipit tang s6 véi cac dung
méi chloroform, n-hexan va petroleum ether
twong (g 12 61,1%, 60,1% va 51,8%, tuy nhién,
trong san Xudt céng nghiép thi kha nang thu hd
triét dé chloroform klié hon so vér n-hexan, &
diy, khdng c6 s khac bigt c6 y nghia théng ké
ve ham lugng hpll Iong 50 téch chiét duge gitra
hat foar dung méi nay, vi véy, ching (8 lua chon
n-hexan nhur 13 dung méi 101 wu cho tich chiét
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lipit 1dng 56 & céc thi nghiém tiép theo.
Anh Incomg cua nhiér do

Sinh khéi tdo duge chiét trong dung méi n-
hexan dugi nhiéu dieu Kién nhiét do khac nhau
(50-55, 60-65 va 70-75°C) (hinh 2B), ké1 qua &
hinh 2B cho thiy, hiéu suat tach chiét Ilpu ting
khi nhiét d¢ tang. & 70-75°C, hiéu suat tach
chiét lipit dat muc cao nhét 13 68,2%, chinh vi
vay, ching 61 chon nhiét 4§ tir 70-75°C cho cic
thi nghiém ticp sau.
Anh hwong cia thoi gian chiér

Sinh khoi chung PQ6 duge chiét trong n-
hexan & nhiét 4 70-75°C, thai gian mdi lan
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chiét duoc thay dornr 1,2, 3,4vas git (hinh  khéng dang ké & hai khoang thoi gian nay. Vi
2C), k¢t qua 6 hinh 2C cho thdy, hiéu suét tach vy, dé tict kiém chi phi thi thai gian tich chiét
chiét hpit ting dan khi tang théi gian chiée. Sau 4 gio duoc lwa chon dé tich ddu & qui mé g,
4.dén’s g0, hiéu suat tach chiét lipit thu duge .

dat cao nhit (> 60%) va su sai khac vé hiéu sudt  Anh huomg ciia diéu kién khudy tron

A 8 70

70
=60 g
—'5D = 65
S a0 E
3 B
3 3o
E 0 . r

[ 5§

nhexan  Chioroform Penoleum ete 50.55°C  606S°C  70.75°C
Dung mé1 Nhiét d6 {*C)

(2]
o
2

o
g g

Hi¢u sudt (%)

Hléu suat (%)
N A
3 3

o
o

1h h 4h 5h Khangkhudy Khudy gian doan  Khudy lén e
Théi gian (h) Ché do khudy tron

m
=
g
hl

N

2
g
S

Hiéu suat (%)
b
&

Hiéu suat (%}
2

20 68
[ 66
1”3 110 m2 Chist 1lan Chidt 2 lun Chibt 3 1dn
Ty 16 sinh khéndung méi §6 14n tach chiét
G, v e 9 H e
6
12 -
g g
=6 =
3
2 64 a0
5
3 60 2
z T .
56 :
52 0
60°C r0°c 80'C 90*C 0% 0% [T

Nhiét d6 sy sinb khol 06 4m sinh ko)

Hinh 2 Anh huang cua cac dicu kién nhu dung ma (A). nhiét do (B), thai gian (C). dicu kién
khuzy tron (D), sb 1an tach chiét ()., ty 1¢ nguyén liéu/dung mér (F). vi nhiét d6 say sinh khéi (G)
va d6 am sinh khoi (H) 1én hiéu sudt tach chiét liput riz sinh khéi S. mangrover PQ6

Nghién etru duge tién hanh trong ba dicu (I gio k:huf‘xy‘ 1 gio nglmg) va !(I\u::\y tron licn
ki¢n: khéng khudy tron, kl\uay tron gian doan  tuc. Mol tuong quan gira ché d8 khuay va
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luong hipit thu duge (& didu kién ty ¢ dung méi
- sinh khi 13 10:1, nhiét 4§ 70-75°C, thai gian

chiét 4 gid) duge lhe hién & hinh 2D. Cac két
qua nghién ciru thu duge di cho thy, hi¢u qua
tach lipit tang lén déng ké khi tao duge tach
chidt trong dung md dudt diéu kién khudy teon
lién tuc (63,7% so vai 32,5% khi khong khudy
trgn), nbu vay, sy khudy tén cin thiét dé tang
cudmg qua trinh phan img. Muc dich cua viée
khudy tron ndy 13 dé ngin chin sy ngung két
cuc bo va gnip sinh Kkhéi tao duge nép xic mét
cach ddy di voi dung méi chiét,
Anh hieomg ciia 56 lan tdch chiét

Sinh khéi ching PQ6 duoc chiéttr 1,2 va 3
Yan trong dung mé1 n-hexan, khudy trén lién tuc
trong vong 4 gio & nhiét dd 70-75°C (hinh 2E).
Ket qua ¢ hinh 2E cho thay, su lan tach chiét
cang nhiéu, higu suat tach chiét tipit cang tang
cao, nhung so vé tach chiét mat lan mic tang
lay khéng déng ké, 2% khi tdch chiét 2 1én va
3,2% Khi tlich chiét 3 1an, Khi so sinh v lugng
Ima chal sir dung cho cac lan tach chiét (tang
ghp 2 vi 3 Yan so véi cong thic tich chiét 1 lin)
thi luong lipit téng khéng déng ké Chinh vi vay,
ching 1i lua chon didu kign tach chiét 1 1an cho
cac thi nghiém llep theo.
Anh heomg ciia 1y 1¢ sinh khét téo va dung méi

Ty 1& nguyén héu va dung mdi ¢6 énh
hudng khong nho lén qua trinh tach chiét hipit
tong 56 [6] Céc ty I¢ giira sinh khéi tao va dung
mér duoc nghién cuu la 1:8, 1:10 va 1:12, ket
qua & hinh 2F cho thdy, vai ty 1é 1:8, hiéu sudt
tach chiét hpit chi dat duge khoang 60%, khi
tdng ty 1¢ nay lén 1:10 va 1'12, hiéu suat téch
chiet lipit tang 1én dang ke, uong g 13 69.3%
va 71%. Vi viy, trong cac thi nghi¢m nep theo,
ching o1 lua chon ty 1é sinh khéi/dung méi
1:10 dé uét kiém dung mai.
Anh eéng ciia nhiét a6 sdy sinh khéi tao

Smh khdi téo truge khi duge téch lipit tong
6 cdn qua céng doan so ché nhim néng cao
hidu sudt tach cmét (4, 6] Bé trinh géy ton thit
cung nhu lam bién 86i cic thanh phin trong
nguyén ligu, sinh khoi téo S. mangrovei PQ6
sau khi thu hoach sé duoc sﬁy o cac nhiét do 60,
70, 80 va 90°C, két qua anh hudmg cia nhiét d§
say dén higu suft tach lipit dugc trinh bay ¢
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hinh 2G. Két qua cho thdy, nhiét do sdy thich
hop cho qua trinh tach chlet lipit tir tao 1a 80°C
vi & nhiét do nay hiéu sudt tach lipit dat cao
nhat, trén 70%, khi nhiét d¢ sdy cao hon,
nguycn hhéu qua khé lam giam hiéu Sudt tich
chiét va chét lugmg hipit thu duge. Trong nghién
clru cva ching 6, khi ting nhiét do say lén
90°C, hi¢u suét tach chiét lipit giam hon 5% so
Vi & 80°C. Vi vay, dé thu duge ham lugng dau
tach chiét duoc cao nhat, dong thoi tiét kigm
dugc nans lugng su dung trong qua trinh say,
nhiét 4 say sinh khéi thich hop 1a 80°C.

Anh hong cia dé am sinh khéi

Sinh khoi a0 & cac 46 4m 0, 30, 50, 80%
duoc su dung dé tach cliét hpit tong $6 theo
didu kién (01 wru vén cdc thong so nhu: dung mor
n-hexan, ty I¢ dung mai: sinh khéi bng 10°),
nhidt dg 70-75°C, khudy hién tuc trong thdi gian
chlél 4 gio (hinh 2H), két qua cho thay, khi d§
dm sinh khdi cang cao, hiéu sudt tach hpit cang
giam, cu the, ham lugng lipit thu duge gidm tir
67 xubng 20% SKK khi d§ am sinh Kkhéi ting tir
0-80%. Dréu nay cho thdy, trong thi nghiém
tach chiét lipit, ham lugng Jipit thu duge phu
thuéc vao khéi Jugng thye sinh khés dem tach
c|\|cl dé nang cao hiéu sua( tich chiét lpit chn
sdy sinh khd1 tao dén khbi Iwong khong dbi.

Cong ngh tach chiét hén hop axit béo
omega-3 va omega-6 LCPUFA tir axit béo ty do
dong vat va thue vat duoc ung dung trén thé
gidi chu yéo qua 2 céng doan’ thiy phan axit
béo ty do thuc vaUdéng vat va lam gidu hon
hop axit béo omega-3 va omega-6 tr FFA thuy
duge [13].

Téi wu qua trinh thiy phan diu thé tdo bing
phuong phap hoa hoc

Thiy phan dau tao thé Ja qua trinh nhim thu
duoc hén hep cac axit béo & dang tu do, tao
dicu kién thudn lo1 cho cong doan tich céc axit
béo no va axit béo khdng no mdt ndi o1 ra khoi
hdn hop cac PUFA omcga-3 va omega-6 Trong
thi nghiém ndy, anh hudng cua mat sé téc nhan
vat i va hoa hoc 1én hiéu sudt cua qua trinh thuy
phan diu tho tao da duge nghién ciru nhim xic
dinl diéu kién 161 wu cho phep thiy phan duge
lugng axit béo & dang tr do 16m nhit dung lam
nguyén li¢u cho tach dau sinh hoc giau axit béo
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omega-3/omega-6 (EPA, DHA, DPA) trong
dieu kién phong thi nghiém.

Anh hwong ciia néng a6 NuOH trong phan 1img
xa phong héa

5

g

Miéu suat FFA ()

w
" D D
ol
05N AN ASH AN 2N 25N
Néng do NaOH

Hinh 3. Anh hueng cia nong dé NaOH 1én léu
suat thiy phan dau tao thd S mangrover PQ6

Nong d6 NaOH duge sir dung trong thi
nghiém lan gt 1a 1, 1,5, 1,8, 2 va 2,5 N duac
pha (rong con 70%, phan tmg xa phang héa xay
ra & diéu kién nhiét dg 70°C trong 3 gi& (hinh 3)

Két qua vé méi ruong quan gira nong do
NaOH vi hidu suat thuy phan dau thé tao duac

thé hign ¢ hinh 3 cho IhSy, néng dé NaOH anh
huéng ml 16n dén hiéu sudt thiy phan dau tao
tho. O néng dé NaOH thap (0,5-1N). phan img
xa phong hoa xay ra khong hoan toin, hidu suat
thuy phan div Go thd khéng cao, chi dat 30-
38.7% khéi lugng dau, khy tang lugng NaOH lén
tr 1,5 dén 2N, hiéu suat thiy phan tang manh va
dat gid tri 80- 92% khoy luomg dau tao Tuy nhién,
kh nong d§ NaOH cao hon va bﬁng 2,5N, hon
hop xa phong héa by déng dac nhanh sau 15 phut
phan (mg. dicu nay anh hudng dén toc do khudy
suc mau, do dé hidu sudt thiy phin dau thé lai
khong cao. Ham luong axit béo r do sau qud
trinh thuy phin dat gia tn cao nhdt 12 92,6% khéi
lugng dau & cong thire NaOH 2N (tuong duong
vé1 24 g NaOH cho 100 g déu 130). Phin tich
thang ké ANOVA & mirc y nghia p<0,05 da cho
hiy sur sar khac khong dang ké vé ham luong
axit béo tu do thu duge giira 2 céng thire ¢6 ham
lugng NaOH 1,8 va 2N. Vi vdy, dé dam bdo
phan Gng xa phong hoa xay ra hoan toan va ting
hiéu sudt thuy phan diu the tao, néng dé NaOH
1a 1.8N (uong duong vdi 21,6 g NaOH cho 100
g dbu 1a0) di duoc hra chon.

Bdng 3 Thanh phan va ham luong axit béo cva maw axit béo tu do thu duoc sau phan ing thuy

phan dau tao thé

o -_ - Tén Ham luon,
ST Axitbeo Tén.Khion'hoc thuong | (% so vdi tang sb ixil béo)
1 C14:0 Tetradecanoic acid(14°0) Myrishic 5,085
2 | Cl16:0 Hexad ic acid (16.0) Palmitic 20,478
3 I CI18:1(n-9) Cis-9-Octadecanoic acid Oleic 3.821
4 | C)8:2(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 s0 axit béo khéng bio hoa da nor d6i omega-3 vi omega-6 60,937

Thanh phén axit béo ciia hon hop axit béo tr do
sau phan ing thiiy phén dau the tio

Thanh phin axit béo 1a mét trong nhimg chi
ticu quan trong nhét dm var cdc nguyén li¢u
duge su dyng dé san xudt dau sinh hoc. Chang
Iov tién hanh phin tich thanh phin axit béo ca
mau axit béo te do thu duge sau phan g thiy
phan dau tao thé (bang 3).

Két qua thu duge & bang 3 cho .lhﬁy. axit
béo rv do sau phan ung thoy phan dau tao thé

¢6 chil luong rdt ot vi léng ham Tuomg axit béo
omega-3 va omega-6 chicm 60,937% so véi
TFA, trong dé, ham Juong DHA va EPA chiem
22,438% va 14,304% so vér TFA, nrong ung.
Chinh vi viy, hdn hop axit béo nr do thu duoc
trong nghién ciru nay sé duge su dung cho viée
san xudt din sinh hoc giau hén hap axit béo
omega-3 va omega-6 lam thuc pham chuc ning
cho ngudn. Cic két qua nghién ctu 16i wu hod
qui trinh lam giau hén hop omega-3 va omega-
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6 1t hdn hop axit béo ty do sé& duge trinh bay
trong cdc cong bo tiep theo.

KET LUAN

Vi tao bién di dudng S mangrover PQ6

duoc nuét tréng bang binh 1én men 150 lit c6
ham Juong DHA chiem 32,98% so vé tong s
axit béo.

Diéu kién 16i wu cho tach chiét hipn téng sa

(diu tao thé) tir S, mangrover PQ6 dat hiéu sudt
rén 70% (ham luong hpu 16ng so dat trén 70%
sinh khoi kho) bao gom dung moi n-hexan;
nhiét d6 70-75°C; Khudy trén lién e trong 4
gia: tach chiét | 1an, ty 1§ sinh khdi tao: dung

mé la 1
am sinh k

); nhiét dg say sinh khéi 13 80°C; do
01 0%.

Diéu kién phi hop cho qu trinh thuy phan
p op q p

diu 1do thé dé thu duge axit béo wr do bing
phuong phap xa phong hoa cé su dung NaOH
1.8N pha trong c¢én 70%; nhiét dé phan img
70°C trong 3 gio.

Ham luong axit béo omega-3 va omega-6

chiém dén 60,937% so vér tdng s axit béo c6
trong thanh pl\an axit béo ty do Trong do, ham
luong DHA va EPA chiém dén 22.438% va
14,304% s0 v61 tdng 56 axil béo

Léi cim om: Cong trinh duoc hé tro kinh

phi tr dé tas “Nghién ciru quy trinh tach chiét
axit béo r do sinh hoc gidu axit béo omega-3
va omega-6 (EPA, DHA, DPA) tir sinh khor vi
tao bién dj duéng” cua B Céng Thuang thuge
BE dn Phat trién va Ung dung cong nghé sinh
hoc trong linh vuc cong nghiép ché bién dén
nim 2020 (ma so PT.01.13/CNSHCB),
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STUDY ON TOTAL LIPIT AND FREE FATTY ACIDS EXTRACTION FROM
HETEROTROPHIC MARINE MICROALGA Schizochytrium mangrovei PQ6

Hoang Thi Minh Hien, Luu Thi Tam, Le Thi Thom, Nguyen Cam Ila,
Luong Hong Hanh, 1Toang Thi Lan Anh, Ngo Thi Iloai Thu, Dang Diem Hong

Institute of Biotechnology, VAST

SUMMARY

This work ams to extract tolal lipid and free fallty scids from heterotrophic marine microalga
Schizochytrium mangrovei PQ6 which was 1solated from Phu Quoe island, Kien Giang province, Victnam for
producing  bio-oil rich in omega-3 and omcga-6 polyunsaturated fatty acids -PUFAs. especially
docosahexacnoic acid (DHA. €226 omcga-3), cicosapentacnore acid (EPA, €205 omega-3) and
docosapentacnoic acid (DPA; C22 § omega-3/omega-6). this microalga was grown in 150 L fermentor to
supply enough biomass for lipid cxtraction. The cell density, dry cell weight and tolal lipid were 125.51 10¢
cells/ml, 30.31 g/l and 56% of dry ccll weight after 96 h of culuvation, respeetively Biomas of PQ6 strain
have DHA concentralion up to 32 98% of total fatty acids (TFA). Under the optimum conditons such as n-
hexane; temperature at 70-75°C. continuous agitation for 4 hrs. for one ume of extraction. biomass solvent
ratio as 1110, temperature for drying biomass at 80°C: humidity of biomass at 0%, total lipid content has
nercased from $6% 1o 70% of dry biomass weight. The opumal hydrolyzation reaction condition for
obtaining the free fatty acids have found out using chemical reaction with NaOH concentration of 1 &N
dissolved 1n ethanol 70%. reaction temperature at 70°C for 3 hrs. The content of omega-3 and omega-6
PUFAs contains up 10 60.937% of (otal fatty acids found wn the fice fatty acid, DHA and EPA contents take
up 22.438% and 14 304% Obtained free fauty acids in this study can be used as good guality matenial for
producimg the bio-ov] mch omega-3 and omega-6 PUFAs such as DHA, EPA, DPA for funcuonal food for
human and fecd (or ammals

Keywords. Schizochytrium mangrover PQ6, bio-oil, long chain polyunsaturated fatty acids
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