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TOM T T: Bai bdo nay trinh bay kqu nghién cu tach chit lipit t ng s va axit béo t do t sinh
khivitobind d ng Schizochytrium mangrové?Q6 phan Ip ti Phi Quc, tnh Kién Giang,

Vit Nam sn xutdu sinh hc omega-3 va omega-6 giau axit béo docosahexaé@az.6 -3,
DHA), eicosapentaenoic (C20:8, EPA) va docosapentaenoic (C22:8/ -6). Chng PQ6 ¢ nudi
¢ y trong binh Ién men 150 lit cung cp sinh khi cho qua trinh tach chiaxit béot do. Mt t bao,

khil ngkhdvahaml nglipttngs tlnl tla12551 1t bao/ml, 30,31 g/l va 56% sinh
kh i kh6 sau 96 gi Ién men. Sinh ki t 0 c6 ham | ng DHA chim 32,98% so vit ng s axit béo.
D i iukinti us d ngdung mdin-hexane; nhi 70-75C; khuytr nliéntctrong 4 gi; nhit
s y sinh khi 80°C; m sinh khi 0%, ham | nglipitt ng s tach chit ctngt 56% Ién trén
70% sinh khi kh6.! i u ki nthd' phan dutothé thu axit béo t do k¥ng ph$ ng phap hoadtc v i
ph n ng xa phong héa cé¥hg NaOH la 1,8 N ¢ pha trong & 70%; nhit phn ng&70°C
trong 3 gi. Ham | ng axit béo omega-3 va omega-6 ahi n 60,937% so vit ng s axit béo cé trong
thanh phn axit béo t do, trong 6, ham | ng DHA va EPA t22,438% va 14,304% soiM ng s axit
béo. Hn h p axit béo t do thu ¢ trong nghién cu nay la nguyén lu t t cho sn xutd u sinh hc
giau axit béo omega-3 va omega-damth cphmch cnngchong iva ngvtnubi.
T khoéa: Schizochytrium mangroweQ6, axit béo khéng béo hoaudsinh hc.

M u

Céc axit béo khéng bédo hoach dai ani
6i (long chain polyunsaturated fatty acids
LCPUFASs) la thanh pm quan trng ca cu
trdc va chc nng t bao&r t nhi u sinh vt.
Céac nghién cu lam sang tich lutrén hai thp
k" qua & ch ng minh #ng vic tiéuth | ng
th p cac PUFA thuc nhdm omega-3 lam gia
tngt | m)ccac bnh tim mch, ung th, t . . P ~ =
suygimsnl ng anh Bt ca hin nay ava

qu, tiu ng, b nh th n kinh [12, 14]. Trong . ho CAC nha nahié hif
cac omega-3 LCPUFA, DHA (docosahexaeno(i]Fang tra cho cac nha nghienec n phitim

: : 5 : .. ki mcac & th sinh vt sinh du khac thay th
acid, C22:6n-3) va EPA (eicosapentaenoic aci p . p
C20:5w-3) c6 3ntt m qLEan trng ccbit i 11]. Trong cac $th sinhdunh th cvtco

Vis phattrincandovantng i h tr du, nm,to,vitobind d ng thuc chi

hc,trong 6céduca, chyu csnxut
t gan cac loai ca [5]. Nhuo v d u cé dung
lamthcphmchcnngchong iva ng
v t nudi thd hi s n ngay cang nt t ng cao.
EPA va DHA la cac PUFAs coich yu
trong d u ca. Tuy nhién, trong d cacng ch a
mt s cht tp nhim nh dioxin, PCBs
(polychrorinated biphenyls), m s cac kim
lo in*ng; muivth ngkho6chucungvivi c

iutrungth tinlittuyn, ung th rut,

bnh trm cm, gim ham | ng cholesterol
trong mau; gim triglyceride (TG), thg ¢ ng

ch s théng minh IQ&tr+nh,. Vivy,t chc

Yt th gii akhuyn cao vic b sung cac
axit béo nay vao-@ cho t-nh, c.ngnh a
ramcyéucutiéuth iving itré&ng

thanh [10, 17].

Theo ph$ ng phép truyn th ng, du sinh
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Schizochytrium ang la it ng C quan
tdm cho vic sn xu t th$ ng mi LCPUFA co
tinvng[9 doham | ng lipttngs ca
Schizochytriumcé th t n 70% sinh khi
khé t bao, trong 6, ham | ng DHA chim
trén 30-50% so Vit ng s axit béo [7]. Nhiu
sn phm c6 ng@h gc t sinh khi
Schizochytriumspp. sy phun kh6é & c
th$ng mi hod nh Algamac® 2000 va
Algamac®3000, c¢ s dng lam giau
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DHA cho cac it ng trong nudi ¥hg thy
sn. Hin nay, trén th gi i, th tr ng thc
ph m chcnng cé ban rt nhiu cac loid u
sinh hc c6o ng@h gct vit o, danh cho %
em hdc ng i n kiéng nh DHASCO’-S (t

Schizochytriumc a Martek hédc DHA Flax Oil
¢ a Flora.Cac sn phmth c phmchcnng

Burker-Turk { c¢) ha'c sinh khi khé (SKK,
g/l) theo cong b ¢ a Hong et al. (2011) [7].

Ham | nglipitt ngs c xac nh king
ph$ ng phap ca Bligh & Dyer (1959) [2] c6
mts citinphthpvi iukincaVit
Nam [7]: 100 gam sinh khivit 0 S. mangrovei
PQ6 cb sungthémn cct, catthy tinh

cO ch a axit béo omega-3 va omega-6 ct m, 3 nghin mn béng may xay sinh t B sung

tiVitNam hunh unhpngoivach
y u csnxutt ca contth cvtvOncon
rthnch.! ay chinh la nhng khé khn cho
s phat trin cac sn phm c6 cha axit béo
omega-3 va omega-& Vi t Nam. Trong bai
bao nay, chung tdi xacnh caci ukinti u
cho qua trinh tach cHilipitt ng s va axit béo
t dot sinh khivito bind d ngsS.
mangroveiPQ6 ca Vit Nam lam nguyén
li ucho sn xut du sinh hc giau axit béo
omega- 3 va omega-6 lam thph m ch ¢ n ng
chong iva ngvtnubi.

NG PHAP NGHIEN C U

Ch ngS. mangrovePQ6 cphéanlipti
1234Qu c, tnh Kién Giang vao m 2008 do
phong Céng nghT o (Vi n Céng ngh sinh
hc)cung cp. To c gi trén 5a mbi
tr ng GPY theo cdong bc a Hong et al.
(2011) [7]. Ging cp 1 cho Ién men ¢ nudi
c y trong 67 8%h tam:;7¢c 1 <tch a 350 ml
modi tr ng M1 theo céng bc a Hong et al.
(2011) [7]. Mdi tr ng Ién men (M12) sd ng
cho nudi t#hig & binh 150 lit6>4?2@ph n g¥n
glucose 9%, cao m men céng nghp 1% (do
Vi n Céng nghip Th ¢ phm cung cp), mu i
bi n nhan?o c6 ham | ng NaCl la 1,5%.

Vit 0 S. mangrovePQ6 ¢ nudi tehig
trong binh 1én men 150 ml vd ch nudi la 100
ml méi tr ng M12&nhit 28C;pHt 6,5-
7,5. Sau 96 h |én men,ath t o cly ttmé&
4000 vong/phat (v/p) trong 10 phut thu sinh
kh i. Sinhkhit ot$i c sy khd&nhi t
70-80C, o6ng gobi trong cac tli nylébng c

V TLI UVAPH

han kin va* t trong binh hatm, tranh anh sang

tr cti phocctgi- trongt -20°C cho n khi
cs d nglam nguyén liu  tach chit lipit
t ng s va axit béo t do.
Sinh tr&ng ca t bao to anh gia théng
quamt t bao ¢ mbingbwhg m

thém dung méi vao sinh kh h'n h p phn

ng c otrn, unnéng va duy tr& m t
nhit nht nhbing may khuyt gia nhit.
Sau thi gian phn ng, Hn hp c lam
ngui nnhit phong. Tin hanh ly tdm hn
h p & 4.000 v/p trong 10 phut. Thup dung
moi phia trén cha lipit va loi b, dung moi
b#ng may c6 quay chan khdéng thu sn phm
lipit, lipitt ng s thu c cl u gk trong
chai thd tinh dy va mau nau va o qun &
nhit 4-5C.

Ti n hanh nghién @ nh h&ng c a dung
moi khac nhau nh n-hexan, chloroform Ho
petroleum ether; nhi  va th i gian phn ng;

iukinkhuytrn;s I nchitt' | sinh
kh i/dung méi va nhit sy sinh khilén hiu
sut tach lipit tng s t sinh khi to
S. mangrovePQ6. Dinhit phn ng ¢
kh o satla 0, 30, 50 va 8D. Th i gian phn ng
thay it 1,3,4vab5gi Cac i ukinkhuy
tr n Hnhpphn ng ¢gt: khdng khuy tr n,
khu y tr nlién t c va gian o n. Sinh khi c
tach chit 1, 2 hdc 3 I n, t' | sinh khi/dung
moi c | achncho thi nghimla 1:8, 1:10 va
1:12, nhit sy sinh khi c kh o sat la 60,
70,80 va 9. Hn hpphn ng cthec
hi nv i 100 g sinh khi khd va theo nguyén¢
khi nghiéncu nhh&ngcamtyut nao 6

thi nghim u ctinhanh vittc céac
thdng s con | i c g nguyén. Sau khid |l a
chn cgatrthichhpcayut a8 ¢

nghién cu, giatr 6 cc nhtrong cac thi
nghimti p theo kh o sat nh h&ng c a cac
yut conli.

Ham | ng lipittngs (% SKK) = (m -
m;) © 100%. Trong 6, my la khi | ng lipit
thu c, mlakhil ng sinh khi khd em
tach. Ttc cacthinghim cPFpli3ln.

Hi u sut tach lipittng s
cong thc: X=[(m;” 100)/ m] (%).

c tinh theo
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Trong 6, X la hiu sut tach lipit tng s
(%); mlakhil nglipitthu c sau khitach
(gr); mla khil ng nguyénlius dng
tach lipit (gr).

Tach chit axit béo t do t lipitt ng s (hay
g ilad uthd) bng ph ng phap hda hc

Lipitt ngs (haycongiladuthd) ¢
xa phong hoa#ng dung dch NaOH (%hg
t IN n 2,5N) pha trong% 70%. Hn h p

ckhuyt gianhit&70C trong 3 gi. Sau
phn ng, dung cch mui NaCl 3% c b
sung vao hn h p xa phong hoa va céac ¢h
khéng xa phong héa ctachrakhih'nhp
b#ng li tdm & 4000 v/p trong 40 phat. Ph xa
phong hoa c¢ axit hoa Bng dung dch HCI

n pH = 2. Sau 0, cac axit béo tdo ¢
tach ra ling dung méi n-hexan. lp dung moi
n-hexan c6 cha cac axit béo tdo (FFA) ¢
lam khd Bing mu i Na,SO, va lo i b, dung mdi
n-hexan Bng may cd quay chan kho@&gr0°C.

Hi u sut th y phan du tho to c tinh
theo coéng thc sau: H (%) = (m" 100)/M.
Trong 6, H la hiu sutth y phan du t o thd
(%); mla khil ng axit béotdothu ¢
sau khi thy phan du t o thé (g); M la khi
| ngdutothé emthy phan.

Thanh phn va ham | ng axit béo trong
sinh khivit ova FFA ¢ phan tich #hg
may 9c¢ ki khi HP-6890, ghép nv i Mass
Selective Detector Agilent 5973; tc HP-5MS

(0,25 m” 30 m”~ 0,25 mm); khi mang He;
ch$ ng trinh nhit : 80 (1 phat)-40/phat-150
(1 phat)-10/phat-260(10 phat). Th vi n ph
kh i: WILEY275. L va NIST 98. L theo tiéu
chu n ISO/ FDIS 5590:1998, LB c va theo
moé t trong cbng trinh @ !* ng D' m Hhg va
nnk. (2007) [8] ctinhanhtiVi nHoadhc
cac hp cht thién nhién, Vin Han lam Khoa
h ¢ va Céng nghVi t Nam.

S li u thi nghim ¢ x |i b#ing phn
m m Excel va x li th ng ké ANOVA&m cy
ngh&a p£ 0,05.

K TQU VATH OLU N

Sinh tr ng va thanh ph n axit béo ca S.
mangrovei PQ6 nudi tr ng trong binh Ién
men 150 lit

! c6th snxut ¢ d u sinh hc giau
axit béo omega-3 va omega-6 (EPA, DHA va
DPA) c6 chtl ngtt, iukin uténla
chnggingvitophicétc sinh tr&ng,
ham | ng lipitt ng s va PUFAs cao. Kk qu
&bnglchothy, mt t bao(M TB)c a
ch ng PQ6 tng nhanh t 0-24 gi |én men
(1,70 1¢° TB/ml t ng 1én 49,5010° TB/ml).
M! TB tcc i1255110° TB/ml sau 96
gi nudi cy. Sinh khi khé va ham | ng lipit
c.ng %ng thit ng dn theo thi gian va t
c c ila30,31 g/l va 56% sinh kihkh6 sau
96 gi,t$ng ng.

B ng 1.Sinh tr&ng va ham| nglipitt ngs ¢ a ch ngS. mangrovePQ6 Ién men trong binh 150L

Th i gian nudi Mt t bao (x16 . A Ham | ng lipit (%
S B ( Sinh kh i kho (g/l sk (

0 1,70+ 0,37 i i

8 15,21+ 0,41 3,67+ 0,08 11,4% 0,09
12 28,16+ 0,53 7,548 0,16 20,01 0,26
24 49,50+ 0,68 15 86¢ 0,34 27.0% 0,23
48 96,15+ 0.64 26,97 0,23 48,78 0,19
72 112,57+ 1,07 20,09 0,35 62,88 0,25
96 125,51+ 0,67 30,31 0,26 70,56: 0,38
120 123,56+ 0,84 20,37% 0,21 69,62 0,33

(-). khéng xac nh; SKK. sinh khi kho; TB. t bao.

K t qu nhu m lipit trung tinh trong t bao
t o b#ng Nile Red cng phu hpv iham| ng
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lipit trong sinh khi t o (hinh 1). Sau 96 gi
nudi cy, qua trinh tng h p lipit trong t bao
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t o t ng cao nht, lic nay cac h lipit chi m

hoan toan phu tp lam nguyén liu cho cac

y toan b bén trong t bao. Chinh vi w, sau nghiéncut i u tach chitlipitt ng s va axit
96 gi lén men, sinh ki ch ng PQ6 thu ¢ béot do.
Oh 8h 12 ¢ 24r 48F
8h 12h 24h
112h 120h 136h

Hinh 1.Anh ch pt bao chng PQ6 nud&binh Ién men 150 lit d i kinh hi n vi quang hc va
kinh hi n vi huBnh quang sau khi nhm Nile Red vi  phéng 11.500 I n

Thanh phn va ham | ng axit béo trong vi ¢ snxutd u sinh hc gidu axit béo omega-
sinh khich ng PQ6 nudi g c&binhIén 3 va omega-6.
men 150 lit&  c phan tich #ng GC (bng 2). Nghignc utnhh ng c a cac tac nhan khac

K'tqu nghiéncu cchratrénbng2 & pnay jan hitu swit tach chisk lipit t % sinh

cho thy, DHA chim 32,98% so vit ng s
axit béo - TFA va axit palmitic -55,14% soiv
TFA la thanh phn chinh trong axit béo, ham
| ng cac axit béo no va khbng no chi
60,00 % va 39,89% so vTFA. Khi so sanh
v i cac chngtim nng trén th gi i hi n nay
nh Thraustochytriunspp. c6 ham | ng DHA
chimt 385% n 59,5% so vi TFA) [3],
Schizochytriumsp. SR21 vallkenia sp. SAM
2179 c6 DHA chimt 30,5% n 46,2% so vi
TFA) [15, 18] thi sinh khi ch ng PQ6 c6 ham
I ng DHA rt phu hp lam nguyén liu cho

khé& S. mangrovePQ6

Trong cdng ngh khai thac du sinh hc t
vitohinnay, ng itath ngs dng cac
ph$ng phap chit b#ng dung méi hu c$,
enzyme htc latrichlyvi CO, siéutih nv i
nh-ng u nh ¢ i m riéng ca ching [1].
Th ct snxut cho thy, khai thac du b#ng
ph$ ng phap chit em lihi uqu kinht cao,

cnhiun ctrénth giiéapdng[4, 16].
Trong nghién cu nay, chdng téi sd ng dung
mdi hhu ¢  tach chit lipitt ng s (hay con
g iladuthd)t sinh khich ng PQ6 co hiu
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iukin
nguyén

sutcaovachtl ngtt Tr ctiéncn phi
| a chn dung méi thichhpcngnh cnxac khuy trn, s
nh ccacyut nhhé&ngtiqua trinh Ili u/dung moi.

tach chit nh nhit , thi gian,
| n tach chit, t' |

B ng 2. Thanh phn va ham | ng axit béo trong sinh khc a ch ng PQ6
binh [én men 150 L

¢ nudi tehig trong

STT |  Axit béo Tén khoa It Ténth ng | Ham! ng (% sovi
t ng s 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) | 6,9,12,15-0octadecatetraenoic 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 Achmetic 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
Lo i khac 0,12
T' ng cac axit béo ng 60,00
T' ng cac axit béo khdéng nd a n& ( 6i 39,89

nh h ng c a dung mdi

Nh#m m ¢ ich néng cao hu qu tach chit nhh ngcanhit
lipitt ngs t sinhkhit o, ching téila chn Sinh khit o ¢ chi t trong dung mai n-
3 loi dung méi la n-hexan, chloroform vahaxand inhiu i ukinnhit khac nhau
petroleum ether. K qu & hinh 2A cho thy, (50-55, 60-65 va 70-78) (hinh 2B), kt qu &

hi u sut tach chit lipit t ng s v i cac dung yinp 2B cho thy, hi u sut tach chit lipit t ng
moi chloroform, n-hexan va petroleum ethe[ .. i ¢ t ng. C 70-75C, hiu sut tach

t$ng ngla6l,1%, 60,1% va 51,8%, ty nhi€nypi i ¢ m ¢ cao nht Ia 68,2%, chinh vi
trong sn xu t cong nghlp thi kh nng thu Kb v y, chung téichn nhit t 70-75°C cho céac
tri t chloroform khé Bn so vi n-hexan,& , S

A N . A ~ thinghimti p sau.

ay, khéng c6 s khac bit co6 y ngtia th ng ké o )
v ham| nglipitt ngs tach chit cgra Nhh ngcathigianchit
hai lo i dung m6i nay, vi w, chang téi la chn Sinh khi ch ng PQ6 ¢ chit trong n-
n-hexan nh la dung méi ti u cho tdch cht hexan& nhit 70-75°C, thi gian mi | n

lipitt ngs &cac thi nghimti p theo.

488



Hoang Thi Minh Hien et al.

chit cthay it 1,2,3,4vab5gi(hinh khdéng ang k & hai khong th i gian nay. Vi
2C), kt qu &hinh 2C cho thy, hi u suttach vy, ti tki m chi phi thi thi gian tach chit
chi t lipitt ng d n khi t ng th i gian chit. Sau 4 gi clachn tachdu&quimdln.
4 nb5gi, hiusuttach chit lipit thu c

t cao nht (> 60%) va s sai khac v hi usut nhh ngca iukinkhuytrn

Hinh 2. Anh h&ngcacac i uki nnh dung méi (A), nhit (B), th igian (C), i uki n
khu y tr n (D), s | ntach chit (E), t' I nguyén liu/dung méi (F), vanht sy sinhkhi (G)
va msinh khi (H) Ién hi u suttach chitlipitt sinh khi S. mangrovePQ6.

Nghién cu c tin hanh trong bai u (1 g khuy, 1 gi ng ng) va khuy tr n lién
ki n: khéng khuy tr n, khuy tr n gidan on tc. Mi t$ng quan gia ch khuy va
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I nglipitthu c(@& i ukint' |l dung méi
: sinh khila 10:1, nhit  70-75C, th i gian
chitdgi) c th hi n &hinh 2D. Cac k

qu nghién cuthu ¢ & cho thy, hiuqu
tach lipit tng Ién ang k khi t o c tach
chi ttrongdungméid i i ukinkhuytrn
lién t c (63,7% so vi 32,5% khi khdng khwy
trn),nh vy,s khuytrncnthit tng
c ng qua trinh pm ng. Mc ichcavic
khuytrnnayla ngnchns ngngkt
cch vagidpsinhkhito ctipxicmt
cach y v idung méi chit.

nhh ngcas | ntach chit

Sinhkhich ngPQ6 cchitt 1,2va3
| n trong dung méi n-hexan, khytr nliéntc
trong vong 4 gi &nhi t
K t qu & hinh 2E cho thy, s | n tach chit
cang nhiu, hi u sut tach chit lipit cang tng
cao, nhng so vitach chitmtlnmctng
| i khdbng ang k, 2% khi tach chit 2 I n va
3,2% khi tach chit 31 n. Khi so sanhvil ng
hoa cht s d ng cho cac In tach chit (t ng
gp2va3lnsovicongthctachchitll n)
thil ng lipitt ng khéng ang k. Chinh vi vy,
chungtoilachn i uki ntachchitll ncho
céac thi nghim ti p theo.

nhh ngcat | sinhkhit ovadung moi

T" | nguyén liu va dung mdi c6 nh
h &ng khéng nh Ién qua trinh tach cHi lipit
t ngs [6]. Cact | gi-asinh khit ovadung
moi c nghién cu la 1:8, 1:10 va 1:12, k
qu &hinh 2F cho thy, v it" | 1:8, hiu sut
tach chit lipit ch t ¢ kho ng 60%, khi
tngt' | naylén 1:10 va 1:12, hi sut tach
chi tlipitt nglén angk, t$ng ngla 69,3%
va 71%. Vi vy, trong cac thi nghim ti p theo,
ching t6i la chn t' | sinh khi/dung moi

1:10 ti tki mdung méi.
nhh ngcanhit sysinhkhito
Sinh khit otr ckhi c tach lipit t ng

s cnqua cong on sb ch nh¥m nang cao
hi u suttach chit [4, 6].! tranh gaytntht
c.ng nh lam bin i cac thanh pm trong
nguyén liu, sinh khi t o S. mangroveiPQ6
sau khithuhoch D c¢sy&cac nhit 60,
70,80va 98C, ktqu nhh&ngcanhit

sy n hiu sut tach lipit c trinh bay&
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70-75°C (hinh 2E).

hinh 2G. Kt qu cho thy, nhit sy thich
h p cho qua trinh tach chilipitt t o la 86C
vi & nhi t nay hiu sut tach lipit t cao
nht, trén 70%, khi nhi sy cao I$n,
nguyén liu qua khdé lam gm hi u sut tach
chitvachtl nglipitthu c. Trong nghién
C u ¢ a chung t6i, khi thg nhit sy Ién
90°C, hi u sut tach chit lipit gi m h$n 5% so
vi&8(FPC.Vivy, thu chaml ngdu

tach chit c cao nht, %ng thiti t ki m
cnngl ngs dngtrong qua trinh g,
nhit sy sinhkhithich h p lIa 80°C.

nhh ngca m sinh khi

Sinh khit o & cac m 0, 30, 50, 80%

cs dng tach chit lipitt ng s theo
iukinti uvicacthéngsnh : dung moi
n-hexan, 't I dung moi: sinh khi b#ng 10:1,
nhit 70-75C, khuy liént ¢ trong thi gian
chi t 4 gi (hinh 2H), kt qu cho thy, khi
m sinh khi cang cao, hiu sut tach lipit cang
gim,c th,ham| nglipitthu cgimt
67 xu ng 20% SKK khi  m sinh khit ngt
0-80%. ! i u nay cho thy, trong thi nghim

tach chit lipit, ham | ng lipit thu ¢ ph
thu ¢ vao khil ng th ¢ sinh khi em tach
chit, nang cao hu sut tach chit lipit c n

sysinhkhito nkhil ngkhdng i

Coéng ngh tach chit h'n h p axit béo
omega-3 va omega-6 LCPUFA axit béo t do
ngvtvathcvt ¢ ng dng trén th
gi ich yuqua2coéngo n: thy phan axit
béot dothc vt/ ng vt valam giau hn
h p axit béo omega-3 va omega-6 RFA thu
c[13].

T& uquatrinhth yphénd uthdtlob)ng
ph ng phéap héa tc
Th y phan du t o thé la qua trinh rm thu
chnhpcéac axit bé& dngt do, to
i ukinthunl icho céong o n tach cac axit
béo no va axit béo khéngnotm i 6irakhi
h' n h p cac PUFA omega-3 va omega-6. Trong
thi nghim nay, nh h&ngcamts tac nhan
v tlivahéahclén hiusutc aqua trinh thy
phan duth6to & ¢ nghién cu nhm xac
nh i ukinti uchophépthy phan ¢
| ng axit béo&d ngt do | nnhtdung lam
nguyén liu cho tach du sinh hc giau axit béo
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omega-3/omega-6 (EPA, DHA, DPA) trongth hi n & hinh 3 cho thy, ni%fg

i u ki nphong thi nghim.

nhh ngcanng
xa phong hoa

NaOH trong phn ng

2%

Hiéu suét FFA (%)

A
05N 1N

15N 18N 2
Néng d6 NaOH

Hinh 3.Anh h&ngcarthg NaOH Ién hiu
su tth y phan dut o th6S. mangrovePQ6

=z
g
2
z

No%g NaOH c s dng trong thi
nghimlnl tlail, 15 18 2va25N ¢
pha trong &t 70%, phn ng xa phong héa ¥
ra& i ukinnhit 70C trong 3 gi (hinh 3).

Ktqu v mit$ng quan gia rofig
NaOH va hiu sut th y phan du thd to c

B ng 3. Thanh phn va ham | ng axit béo ca nu axit béo t do thu

phan dut o thd

NaOH nh
h&ngrtln nhiusutthyphdnduto
th6.C nohg  NaOH thp (0,5-1N), phn ng
xa phong hoa » ra khéng hoan toan, hi sut
th y phan du t o thé khéng cao, ch t 30-
38,7% khil ngdu, khitngl ng NaOH Ién
t 1,5 n 2N, hiusutth yphantng mnhva
tgiatr 80-92% khil ngdut o. Tuy nhién,
khi n9g NaOH cao Bn va bBing 2,5N, hn
h p xa phong héa b 6ng * ¢ nhanh sau 15 phat
phn ng, iunay nhh&ng ntc khuy
s ¢ mlu, do 6 hiu sutth y phan du thd [i
khéng cao. Ham | ng axit béo t do sau qua
trinh th y phan t gia tr cao nht la 92,6% khi
| ng du&coéngthc NaOH 2N (5ng $ ng
Vv i 24 g NaOH cho 100 g d t 0). Phan tich
th ng k& ANOVA&m c y ngHa p<0,05 a cho
thy s sai khac khéngang k v . ham | ng
axitbéot dothu cgia 2 cbngthc cé ham
I ng NaOH 1,8 va 2N. Vi v, mbo
ph n ng xa phong héa ¥ ra hoan toan vag
hi usutth y phan duthé to, g NaOH
la 1,8N (t$ng $ ngvi21,6 g NaOH cho 100
gduto) & clachn.

c sau phn ngthy

s N Tén Ham1 ng
STT AXxit béo Tén khoa It th ng | (%sovit ngs axit béo)
1 | C14:.0 Tetradecanoic acid(14:0) Myristic 5,085
2 | Ci1e: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
T ng s axit béo khéng bdo hoa ni 6i omega-3 va omega-6 60,937

Thanh phn axit béo ca h n h p axit béo t do
sau phn ngthyphanduthbéto

Thanh phn axit béo la mt trong nh ng ch
tiéu quan trng nht i v i cac nguyén liu

cs dng snxutdusinhhc. Chang
téi ti n hanh phan tich thanh phaxit béo ca
mOu axit béot dothu ¢ sau phn ngthy
phan dut o thd (b ng 3).

K tqu thu ¢ & b ng 3 cho thy, axit
béo t do sau pn ng thy phan du t o thd

céchtl ngrtttvitngham!| ng axit béo
omega-3 va omega-6 ch 60,937% so M
TFA, trong 6, ham | ng DHA va EPA chim
22,438% va 14,304% so vTFA, t$ng ng.
Chinh vivy, hnh p axitbéotdothu ¢
trong nghiéncunay ® c¢s d ngchovic
sn xutdu sinh hc giau hn h p axit béo
omega-3 va omega-6 lam thph m ch ¢ n ng
cho ng i. Cac kt qu nghién cu ti u hoa
qua trinh lam giau'm h p omega-3 va omega-
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6t h'nhpaxitbéotdoD
trong cac cbng bti p theo.

c trinh bay

K TLU N

Vitobindd ngS. mangregei PQ6

¢ nubi temg ¥ng binh 1én men 150 lit cé
ham | ng DHA chim 32,98% so vit ng s
axit béo.

l'iukinti uchotach chtlipitt ngs
(dutothd)t S. mangrovePQ6 thiusut
trén 70% (ham | ng lipitt ngs ttrén 70%

sinh khi kh6) bao §n: dung mdi n-hexan; g

nhit  70-75C; khuy tr n lién t c trong 4
gi ;tach chit 1 I n; t' | sinh khit o: dung
moi la 1:10; nhit sy sinh khi la 80°C;

m sinh khi 0%.

I'i ukinphuhp cho qua trinh tHuphan
dutothé thu
ph$ ng phap xa phong hoa cé ¢ ng NaOH
1,8N pha trong @ 70%; nhit phn ng
70°C trong 3 gi.

Ham |
chim

ng axit béo omega-3 va omega-6
n 60,937% so Vit ng s axit béo co

trong thanh pm axit béo t do. Trong 6, ham g

| ng DHA va EPA chim n 22,438% va
14,304% so vit ng s axit béo.

Licm n: Coéng trinh c h tr kinh
phi t tai “Nghién cu quy trinh tach cht
axit béo t do sinh hc giau axit béo omega-3
va omega-6 (EPA, DHA, DPA) tsinh khi vi
tobindd ng”caB Cong Th$ ng thuc

b é&n Phét trin vAEng d ng cong ngh sinh 9.

h ¢ trong Bih v ¢ cdng nghip ch bin n
n m 2020 (ma s! T.01.13/CNSHCB).
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STUDY ON TOTAL LIPIT AND FREE FATTY ACIDS EXTRACTIO N FROM
HETEROTROPHIC MARINE MICROALGA Schizochytrium mangrovePQ6

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 fathacids 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), eico#apaoic acid (EPA; C20:5 omega-3) and
docosapentaenoic acid (DPA; C22:5 omega-3/omeg#iB),microalga was grown in 150 L fermentor to
supply enough biomass for lipid extraction. The dehsity, dry cell weight and total lipid were 185" 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 conterash
increased from 56% to 70% of dry biomass weighte Tptimal hydrolyzation reaction condition for
obtaining the free fatty acids have found out usthgmical reaction with NaOH concentration of 1.8N
dissolved in ethanol 70%; reaction temperature B8€ #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 acidthis 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

Ngay nhn bai: 13-4-2013

493



