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TOM TAT

Hién nay, do thiéu hut cac ngudn nguyén liéu chira dau da gy kho khan trong viéc san xuit thuc pham chirc
nang giau axit béo khong no (omega-3,6,7,9). Do vdy, viéc tach chiét axit béo ndy tir vi sinh vét la huéng di c6
nhiéu trién vong trong thoi gian téi. Trong bai bao nay, ching t6i nghién ctru didu kién nang cao hiéu suét tich
chiét hdn hop cac axit béo khong no (omega-3,6,7,9) tur sinh khéi kho vi khuan tia quang hop (VKTQH) bang
phuong phap chuyén vi ester truc tlep Hon hop 2 chung VKTQH Rhodovulum sulfidophilum HPB.6 va
Rhodobacter sphaeroides VTN.2 nudi cay trong bé 1m® duoc sir dung cho qué trinh tach chiét, c6 khdi luong
kho va ham luong lipid tong s6 dat 2,42 + 0,29 g/L va 20,342 + 1,247% sinh khoi kho. Sinh khéi kho dugc
methyl héa trong hdn hop dung moi gdm 100 mL dung dich 10% chét xuc tic dugc pha trong methanol va 50 mL
dichloromethane. Diéu kién tdi wu cho phan tmg gdm chét xiic tac HCL; ty 1¢ nguyén li¢u:dung moi 1:10 (w/v);
khudy lién tuc trong thoi gian 3 gio ¢ nhiét do 70-75°C. Hiéu suat tach chiét axit béo tong s6 & quy md 100 g/mé
dat 19,7% sinh kh6i kho. Téng ham lwong omega-3,6,7,9 chiém 53,41% so véi axit béo tong s, trong do,
ham lugng omega-3, omega-6, omega-7 va omega-9 dat 13,85%; 4,17%; 17,98% va 17,41% so vdi axit béo
téng sb. Hon hop axit béo thu dugc 1a ngudn nguyén liéu tdt cho san xuit dau sinh hoc giau axit béo khéng no
omega-3, 6,7, 9.

Tir khéa: Axit béo, omega, tach chiét, sinh khéi, vi khuén tia quang hop.

MO PAU

DA4u sinh hoc giau axit béo khéng no (dang omega-3,6,7,9) da duwgc chirng minh cé vai trd quan trong trong viéc
gidm cac bénh v& tim mach, bénh tiéu dweng, xwong khép, chdng lao hoa (Robert, 2006). Ngudn cung cép dau
sinh hoc chul yéu I3 tlr dong vat (ca bién) va cac loai thwe vat chiva dau (Gunstone,1996). Ngoai ra, con c6 ndm
va tdo ma dac biét 1a loai vi tao bién di dwdng thudc chi Schizochytrium dang la dbi twong du’cyc quan tam cho
viéc san xuéat thwong mai DHA va EPA (Lewis et al., 1999). Tuy nhién, thanh phan axit béo cta cac déi twong
néu trén déu la cac axit béo khoéng no dang omega-3,6,9 ma chura it dang omega-7. Nguon cung cap omega-7
rat hiém trong ca gi6i thuc vat va dong vat. Chung dwoc chiét xuat cha yéu tw cay hic mai bién va dau
macadamia (Maria, Ruth, 2017). Tuy nhién, theo két qua nghién clru clia mét s6 nha khoa hoc trén thé gioi,
VKTQH c6 kha nang t6ng hop céc axit béo khdng no dang omega-3,6,9 va dac biét Ia omega-7 (axit vaccenic -
C18:1(n-7)) v&i ham lweng rat cao (chiém 65 - 82% so véi axit béo tdng sb (total fatty acid - TFA)) (Harley,
Prescott, 2007).

Hién nay, do thiéu hut cac ngudn nguyén liéu chira diu da gay khoé khan trong viéc san xuét thwec pham chirc
ndng giau axit béo khoéng no. Viéc tach chiét axit béo khéng no (dang omega- -3,6,7,9) tr vi sinh vat (vi tao,
VKTQH) la huéng di co nhiéu trién vong trong thoi gian t¢i. S dung vi sinh vat dé tach chiét dau sinh hoc cé mot
sb wu thé vuot troi so véi cac ngudn nguyén liéu chira dau khac do la chung co toéc do sinh trwdng cao, ham
lwong lipid c6 thé dwoc didu chinh théng qua viéc thay ddi didu kién nuéi ciy (Kim et al., 2013), cé thé thu sinh
khdi quanh ndm ma khong phu thudc vao mua vu nhw cac thyc vat chira dau khac, khéng canh tranh véi quy dat
néng nghiép do chiing cé thé dwoc nudi trdng bang nwéc man, ngot, lo hodc nwéc thai (Imhoff et al., 2005).

DAu thue vat cé thé dwoc tach chiét bang nhidu phwong phap khac nhau nhw ép, Soxhlet, st dung CO: siéu tdi
han hodc dung méi hoa hoc. Trong d6, s dung phwong phép tach chiét badng dung méi hoa hoc va dac biét 1a st
dung hdn hop cac dung méi cho hiéu qua tach chiét cao hon do trong thanh phan axit béo chira nhiéu cac chét
phan cuwc va khong phan cuwc (Nguyén Trung Thanh et al., 2015). Tuy nhién, cac phwong phap nay lai kha tén
kém va thai ra méi trwdng mét lwgng dung méi kha Ién gay 6 nhiém méi trwong. Phuwong phap chuyén vj ester
tryc tiép (methyl hoa truc tiép axit béo va chét xtc tac dwoc bd sung ciing mét lic) tir sinh khéi vi tdo la phwong
phap don gian, tiét kiém thdi gian, cho hiéu suét tach chiét cao do d6 dan dén gia thanh san phdm gidm hon so
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véi phwong phap chuyén héa hai giai doan (d&u sau khi tach chiét dwoc cho phan trng véi methanol cé mat chat
xuc tac). Bang phwong phap nay, trén déi twong 1a vi tdo, cac nghién clru clia Dang Diém Hoéng va Hoang Thi
Lan Anh (2016), Johnson va Wen (2009) cho két qua hiéu suét tach chiét TFA cao dat 46,7% va 42,05%, twong
(ng so v&i sinh khéi tdo. Lipid va thanh phan axit béo clia VKTQH ciing twong tw nhw vi tdo. Do vay, trong bai
bao nay chung t6i da buwdc dau nghién cvu ti wu cac thong sé clia qua trinh tach chiét TFA thu dwoc hiéu suét
cao nhét st dung phwong phap chuyén vi ester tryc tiép tir sinh khéi cho dbi twong méi 1a VKTQH va tién hanh
kiém tra chat lwong mau dau tach chiét dwoc thong qua thanh phan va ham lwong axit béo.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu va héa chéat

Sinh khéi ctia hdn hop hai ching VKTQH Rhodovulum sulfidophilum HPB.6 va Rhodobacter sphaeroides VTN.2
phan lap tai Hai Phong va Viing Tau ndm 2018 dwoc san xuét trong bé kinh thé tich 1m3 st dung méi trwdng ban
tdng hop (BTH) gdm bot dau twong 0,68 g/L; cao ndm men 0,75 g/L, Mg?* 5,5 mg/L. Sau 192 gi® (8 ngay) nudi
céy, sinh khéi VKTQH dwoc thu bang chitosan néng d& 150 mg/L pha trong axit acetic 0,4%. Sinh khéi twoi
VKTQH duoc sy kho & 70°C dén khdi lwgng khong dbi sau do xay nhé thanh dang bét min va dwoc lwu tri &
-20°C st dung cho tach chiét axit béo.

Cac héa chét st dung trong nghién ctru bao gdm héa chét vo co nhw NaCl, NaOH, KOH, H2S04, HCI va céc loai
dung méi nhw n-hexane, methanol, dichlomethane (Merck- Bc).

Tach chiét axit béo téng s6

Axit béo téng sb duoc tach theo phuong phap chuyén vi ester truc tiép tir sinh khdi dé tao ra hén hop cac axit
béo & dang methyl ester (B&ng Diém Hdng, Hoang Thi Lan Anh, 2016; Johnson, Wen, 2009): 10 g sinh khbi kho
VKTQH dwoc methyl héa véi 100 mL dung dich 10% chét xGc tac HCl dwoc pha trong methanol va 50 mL
dichloromethane. Phan (rng dwgc thuc hién trén may khudy tir gia nhiét & 60°C, th&i gian 3 gidy, khudy lién tuc.
Sau khi phén (rng két thic, hén hop dwoc [am ngudi dén nhiét dd phong va loc loai bé ba sinh khéi. Sau d6, hén
hop dwoc bd sung thém 20 mL dung dich NaCl b&o hoa va 100 mL n-hexane, 14c déu hén hop, d& phan 16p trén
phéu chiét va tach 14y 16p n-hexane phia trén c6 chiva TFA. Loai bd n-hexane bang may cét quay chan khong va
thu hdi sdn phdm la cac axit béo dang methyl ester.

Tién hanh nghién ctru anh hudng ctia chét xtc tac khac nhau nhw HCI, H2SO4, KOH, NaOH; nhiét do, thdi gian
phan &ng, ty 1& nguyén liéu/dung mai, diéu kién khudy tron 1én hiéu suat tach TFA tir sinh khéi VKTQH. Phan ¢ng
duwoc khao sat & nhiét do tir 60°C dén 85°C; thdi gian phan rng thay ddi tlr 2h dén 4h; ty 1& sinh khéi:dung méi tlr
1:6 (w/v) dén 1:12 (w/v); didu kién khudy tron dwoc khdo sat 1a khdng khudy tron, khudy trén lién tuc va gian doan
I&n hiéu suét tach TFA tr sinh khéi VKTQH.

Hiéu suét ctia qua trinh tach TFA dwoc tinh theo cong thirc sau: H (%) = [(m1 x 100)/m2] (%). Trong d6, H (%) 1a
hiéu suat cGia qua trinh tach TFA; m1 la khéi lwgng TFA thu duoc sau khi chuyén héa; mz 1a khéi lwgng sinh khéi
ban dau.

Xac dinh thanh phan va ham lwong axit béo theo phwong phap ISO/FDIS 5509:1998

Thanh phan va ham lwong axit béo xac dinh theo phwong phap ISO/FDIS 5509:1998, tai Vién Hoa hoc cac hop
chét thién nhién, Vién Han 1am Khoa hoc & Céng nghé Viét Nam.Trong thwc nghiém 10 mg dau béo dwoc hoa
tan v&i 1 mL petroleum benzin trong lo ¢é nut kin, bé sung 25 L dung dich sodium methanolate trong methanol
(2 mol/L) va I&c ki trong 1 phut. Thém vao 20 mg Naz2SO0s, lac ki va dem li tm & ché d6 5.000 rpm trong 1 phut.
Dich trong & pha trén dwoc tach riéng va dem phan tich trén may séc ki khi HEWLETT PACKARD 5890 Series I
theo ché d6: Capillary column CP - Sil 88, 100m/ 0,25ID/ 0,2um, chwong trinh nhiét do: 155°C-220°C
(1,5°C/phut), Injector 250°C, detector 250°C, khi mang Ha.

Xtr ly s6 liéu

Mai thi nghiém duoc 13p lai 3 Ian. Két qua biéu dién & dang TB + SD. Phan mém SAS 9.1 dugc dung dé phan
tich s0 liéu. V& do thi dwoc thwe hién bang phan mém Microsoft Excel phién ban 2010. So sanh trung binh gilra
nghiém thirc dwa vao phwong phap ANOVA & mirc y nghia a = 0,05.

KET QUA VA BAN LUAN

Ham lweng sinh khéi khé, lipid va thanh phan axit béo (omega-3,6,7,9) ctia hdn hep 2 chiing VKTQH nubi
trong bé kinh thé tich 1m3

Bé kinh thé tich 1m? (s dung méi treong BTH) da dwoc lva chon dé san xuét sinh khdi VKTQH 1am nguyén ligu
tach chiét dau sinh hoc giau axit béo khéng no (omega-3,6,7,9). Két qgé thu dwgc cho thay sinh khoi c6 ham
Ilwgng sinh khoi kho va lipid dat 2,42 + 0,29 g/L va 20,342 + 1,247% khoi lwong khé (KLK) twong (rng. Cac axit
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béo khéng no (1 - 2 nbi ddi) chiém 56,28% so véi TFA. Trong d6, ham lvgng omega-3, omega-6, omega-7 va
omega-9 dat 8,48%; 4,10%, 18,32% va 25,38% twong ng (Bang 1). Nhw vay, sinh khdi hén hop 2 ching
VKTQH c6 thanh phan va ham lwong axit béo phu hop, dam béo vé chét lwgng siv dung lam nguyén liéu cho
tach chiét dau sinh hoc giau axit béo.

Bang 1. Ham lwong sinh khéi khd, lipid va omega-3,6,7,9 ctia VKTQH khi nuéi trong bé kinh thé tich 1m?

Cac théng s6 Ham lwong
Sinh khéi kho (g/L) 2,42 +0,29
Lipid (% KLK) 20,342 + 1,247

Omega-3 (% so v&i TFA) 8,48
Omega-6 (% so v&i TFA) 4,10
Omega-7 (% so voi TFA) 18,32
Omega-9 (% so v&i TFA) 25,38
Tbng omega-3,6,7,9 (% so v&i TFA) 56,28

Anh hwéng cua cac tac nhan khac nhau 1én hiéu suét tach chiét TFA tir sinh khéi khé VKTQH

St dung quy trinh tach chiét TFA da dwoc xay dyng cho vi tdo ap dung vai déi twong moi 1a VKTQH va tién
hanh t6i wu cac thdng so cho phu hop véi déi tweng méi nay nhw: nhiét do; chat xuc tac; ty 1€ nguyén liéu:dung

moi (khéi lwong:thé tich); thoi gian trich ly; ché d6 trich ly (khudy lién tuc, dé tinh, khudy gian doan).

Anh huéng cta nhiét dé

Trong thi nghiém nay s dung 3 khoang nhiét do: 60 - 65°C, 25 a
70 - 75°C va 80 - 85°C v&i chat xuc tac HCI, ty 1& nguyén liéu: T2 2

dung mdi 1:10 (w/v), thoi gian phan &ng 3 gi®» va khudy tron lién ;‘:6' 15 b

tuc dé tach chiét TFA (Hinh 1). ® 10

T Hinh 1 cho thay & nhiét do trong khodng 80-85°C hiéu suét @ 5

tach TFA t6i wu dat 20,3 + 1,07% KLK. Hiéu suét tach TFA & cac T

khodng nhiét d 70 - 75°C va 60 - 65°C dat 1an Iwot 19,6 + 1,12%
va 13,7 £ 0,87% KLK. Nhw vay, hiéu suét tach chiét TFA ting khi
nhiét @6 phan rng tang. Tuy nhién, khi tach chiét véi mot lwong
I&n st dung nhiét do 80-85°C 1a khdng an toan, dung moi dé bay
hoi va dé xay ra chay nd. Vi vay, ching t6i lwa chon nhiét do

60-65 70-75 80-85

Nhiét dé (oC)
Hinh 1. Anh hwéng ciia nhiét d6 1én hiéu
suét tach chiét TFA tir sinh khéi VKTQH

phan rng trong khodng 70-75°C dé tién hanh tbi wu cac théng sbé tiép theo. Két qua nghién ciru cla ching t6i
thap hon Johnson va Wen (2009) khi tién hanh phan trng & 90°C trong 40 phut trén déi twong vi tdo cho ham
lweng biodiesel cao nhat dat 42,05% sinh khéi khé tao, nhwng lai cao hon so vé&i nghién céu clia Bang Diém
Hbng va Hoang Thj Lan Anh (2016) véi nhiét d6 60 - 65°C trong 3 gi® cho tach chiét axit béo dat hiéu suét 46,7%
sinh khéi tdo. Cho dén nay, tai Viét Nam chwa cé mét cong bd nao vé tach chiét cac axit béo khong bao hoa trén
déi twong VKTQH. Ngoai ra, vé thanh phan céc axit béo c6 trong sinh khéi VKTQH lai c6 sy twong ddng kha Ién
véi thanh phan axit béo & sinh khdi vi tdo. Do vay, sinh khéi VKTQH ciing d& dwoc st dung lam thirc &n cho mét
sb dbi twong nudi tréng thiy san nhw nhuyén thé (ngao, hau) (Hoang Thi Yén, 2010), mét sé loai ca (nhw ca rd
phi) (Banerjee et al., 2000). Chinh vi vay, ching t6i da tién hanh so sanh két qua nghién cru ctia minh vé&i cac

cbng bd cla vi tao tai Viét Nam.

Anh huéng cta chét xuc tac

S dung cac chat xtc tac nhw: HCI, H2SO04, NaOH va KOH véi 25 a
ty 1& nguyén liéu:dung méi 1:10 (w/v) & nhiét dé 70 - 75°C trong T2 b
thoi gian phan (ing 3 gt va dieu kién khuay tron lién tuc dé tach E 15
chiét TFA. 5
@ 10
Két qua & Hinh 2 cho th4y khi str dung chét xuc tac bazo (KOH, @ 5 c
NaOH) trong phan (rng tach chiét TFA rat phtrc tap, khé khan, z _2_ -
hiéu suét tach chiét TFA thdp chi dat 2,4 + 0,28% va 1,1 + 0,15% 0 7S04 HGl | NaoH | KOH

KLK twong trng. Khi st dung chét xtc tac axit (HCI, H2S0a),
TFA thu dwgc dé dang va dat hiéu suat cao 19,7 + 0,59% va
16,4 + 0,6% KLK twong (rng. Ngoai ra, H2SO4 c6 d6 dam dac rat
cao nén rat nguy hiém khi st dung va dé& dang gay 6 nhiém mai
trwong néu khong cé bién phap x& ly thu hdi sau khi st dung.
Trén ddi twong l1a vi tdo, HCI cling dwoc str dung 1am xdc tac
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cho phan (ng tach chiét axit béo (Bang Diém Hong, Hoang Thi Lan Anh, 2016). Mot s6 nghién ctru ciing st dung
H2S04 lam chéat xic tac va thu dwoc hiéu suat chuyén hoéa biodiesel cao nhat dat 66,47% (Johnson, Wen, 2009).

Anh huéng cda ty 1é nguyén lidu:dung méi (khéi lvong:thé tich)

Trong thi nghiém nay sinh khéi khé VKTQH dworc tach chiét véi cac ty 1& nguyén liéu:dung méi la 1:6; 1:8; 1:10
va 1:12 (w:v), chat xac tac HCI, nhiét do 70-75°C trong thoi gian

[n*]
w
[s}]

3 gi¢ va & diéu kién khudy tron lién tuc. < o0 a
=
Két qua Hinh 3 cho thay hiéu suat tach chiét TFA cao nhat tai ty & 15 c 2
& 1:12 (w:v) (dat 20,5 + 0,95% KLK) va thap nhét tai ty 1& 1:6 2 10
(W/v) (chi dat 11,8 + 1,61% KLK). Khi so sanh ham lwong TFA & 2
ty 1& 1:10 va 1:12 (w/v) cho thay khdéng c6 sy khac biét vé y g 5
nghia thdng k&. O diéu kién ti 1& sinh khdi:hdn hop dung méi 1:8 0
(w/v), TFA thu dwoc chi dat 82% so véi ty 18 1:10 (w/v). Vi vay, 6 18 110 112
dé tiét kiem dung mai cling nhw gidm gia thanh san pham ty l& Ty 18 SKK : hén hop dung méi

sinh khéi:héq hop dung méi 1:10 (w/v) duoc Iwa chon cho cac
thi nghiém tiép theo. Nhw vay trén cac doi twong khac nhau thi Hinh 3. Anh hwéng cua ty I1é sinh khéi/dung

ty 1& nguyén liéu: dung méi la khac nhau. Johnson va Wen méi 1én hiéu suat tach chiét TFA tir sinh
(2009) st dung ty & sinh khéi:hdn hop dung méi (methanol, khéi VKTQH
H2S0s4, hexane) la 1:8 (w/v) cho ham lwgng biodiesel cao nhat
dat 42,05% sinh khéi kho tao. 25 .
F > > N a
Anh hwong cua thoi gian g 20{ b
Trong thi nghiém nay, s& dung chét xuc tac HCI, ty 1& nguyén | 15 .
liéu:dung mdi 1:10 (w/v), nhiét dé 70 - 75°C, dieu kién khuay tron ]
lién tuc va thoi gian thay dbi: 2 gidv, 3 gid va 4 gio. @ 104

T
T Hinh 4 cho thay hiéu suét thu TFA thay ddi khi tang dan thoi 5 1
gian phan (ng. Voi thoi gian 3 gio, hiéu suét tach chiét TFA cao g BN N
nhat dat 19,7 £ 0,25% KLK. V¢&i thoi gian 2 gid hiéu suat thu 2h 3h 4h
TFA thap chi dat 16,2 + 0,8% KLK, nguyén nhan cé th& do phan Thovi gian

&ng xay ra chwa hoan toan. Khi tiép tuc tang thdi gian 1&n 4 gid,
hiéu suét giam ciing chi dat 16,9 + 0,01% KLK, nguyén nhan co Hinh 4. Anh hwéng ciia thei gian Ién higu
thé do phan &ng xay ra trong thoi gian dai lam bay hoi dung moi suét tach chiét TFA tir sinh khéi VKTQH
ho&c do tac dong ctia nhiét dd trong théi gian dai mét sb axit béo

chwa b&o hoa bj chuyén héa dan dén hiéu suét giam. Dé tiét kiém thoi gian va dat hiéu qua kinh té, thoi gian
phan &ng la 3 gi& dwoc lwa chon cho cac thi nghiém tiép theo phu hop véi nghién cteu cta Dinh Thi Ngoc Mai va
ddng tac gia (2012) khi phan rng & 3 gier da chuyén héa 43% biodiesel va axit béo dat 46,7% sinh khéi tdo (Dinh
Thi Ngoc Mai et al., 2012).

Anh huéng cda diéu kién khudy trén

Trong thi nghiém nay st dung chét xuc tac HCI, ty 1& nguyén liéu:dung méi 1:10 (w:v) & nhiét do 70 - 75°C, thoi
gian 3 gi®» va didu kién khudy trén nhw sau: khong khudy trén, khudy tron gian doan (30 phut khudy, 30 phut
ngtrng) va khudy tron lién tuc.

Két qua Hinh 5 cho thay hiéu suat tach chiét TFA & didu kién 20

khudy lién tuc cao nhat dat 19,8 + 1,01% KLK. Trong khi d6 & ®

didu kién khong khudy hodc khudy gian doan, hiéu suét tach T 10

chiét TFA gidm di chi dat 14,3 + 0,76%KLK va 19,8 + 1,01% S

KLK twong &ng. Nguy&n nhan cla hién twong nay cé thé do ‘;‘ 5

ché d6 khudy anh huéng dén su tiép xuc gitra sinh khéi va 2o

dung méi 1am phan &ng xay ra khéng lién tuc. Do vay, ché do Khéng Khudy Khuay lién
khudy lién tuc da dwoc lwa chon dé lam ting téi da hiéu suét khuay  khéng lién tuc
tach chiét TFA tr sinh khdi khé VKTQH. Két qua nghién ciru tuc

cla chung t6i pht hgp véi nghién clru clia Dinh Thi Ngoc Mai Ché dé khuay

va déng tac gia (2012) trén dbi twong vi to cho thay hiéu qua

chuyén hoa biodiesel ting lén dang k& dat 89% duwdi didu kién Hinh 5. Anh hwéng cia didu kién khudy
khudy tron lién tuc. tron 18n hiéu suét tach chiét TFA tir sinh

< 2 < khéi VKTQH
Tach chiet va kiem tra chat lwong axit béo sau khi dwoc o Q

téi wu
S® dung quy trinh tach chiét axit béo tong sb da duoc cong bd & Viét Nam déi voi dbi twong 13 vi tao bang Diém
Hbéng va Hoang Thi Lan Anh (2016) va st dung két qua tdi wu cac diéu kién tach chiét cho phu hop véi dbi twong
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m&i Ia sinh khéi VKTQH da thu dwoc quy trinh tach chiét axit béo tdng sé tr VKTQH quy mé 100 g KLK/mé

(Hinh 6).

—

900 mL methanol,
100 mL HCI, 500 mL
dichlomethane

Hén hop phan trng

200 mL NaCl bao
hoa, 1000 mL
n-hexane

70-75°C, 3 gio,
khudy tron lién tuc

y
H6én hop tach thanh hai pha

'

Thu pha trén chra TFA

Cét quay & 70°C >
A

n-hexane
TFA

Hinh 6. Quy trinh tach chiét TFA tir sinh khéi khé VKTQH

S dung quy trinh tach chiét trén, tlr 100 g sinh khéi kho, da thu dwoc 19,7 g dau VKTQH (hiéu suét dat 19,7%
KLK). Nhw vay, hiéu suét tach TFA thdp hon khéng dang ké so v&i ham lwong lipid c6 trong sinh khdi kho
VKTQH (20,342 + 1,247 % KLK). Thanh phan axit béo tdng s6 dwoc xéc dinh va so sanh véi thanh phan axit béo
trong sinh khéi khd. Két qua duoc trinh bay trong Bang 2.

Bang 2. Thanh phan va ham lwong axit béo trong sinh khéi khé va trong ddu VKTQH tach chiét dwoc

Axit béo Ham lwong trong Ham lwong trong dau
Tén khoa hoc sinh khoi kho tach chiet dwoc
(% so v&i TFA) (% so v&i TFA)

C12:.0 Dodecanoic acid 0,095
C14.0 Tetradecanoic acid 3,849 3,630
C15:.0 Pentadecanoic acid 0,251 1,240
C16:1n-9 cis-7 hexadecenoic acid 0,240 0,956
C16:1n-7 (92)-hexadecenoic acid 1,491 7,441
C16:0 Hexadecanoic acid 33,313 33,105
C17:1n-7 10-Heptadecenoic acid 0,186
C17:.0 Heptadecanoic acid 0,410 0,986
C18:1n-9 9-octadecenoic acid 25,147 16,458
C18:1n-7 11-Octadecenoic acid 16,523 9,768
C18:4n-3 cis-6,9,12,15-octadecatetraenoic acid 3,521 9,327
C18:3n-6 cis-6,9,12-octadecatrienoic acid 3,600 3,580
C18:3n-3 cis-9,12,15-octadecatrienoic acid 4,961 4,438
C20:1n-7 13-eicosenoic acid 0,304 0,580
C20:4n-6 (52,82,112,142)-5,8,11,14-Eicosatetraenoic acid 0,274 0,296
C20:3n-6 all-cis-8,11,14-eicosatrienoic acid 0,222 0,294
C20:5n-3 cis-7,10,13,16,19-docosapentaenoic 0,088
Loai khac 5,894 7,532

Téng cac axit béo omega-3 8,48 13,85

Téng cac axit béo omega-6 4,10 417

Tbng cac axit béo omega-7 18,32 17,98

Téng cac axit béo omega-9 25,38 17,41

T6ng cac axit béo khéng no (omega-3,6,7,9) 56,28 53,41
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Tir Bang 2 cho thdy dau sinh hoc sau qua trinh tach chiét chira axit béo khéng no (omega-3,6,7,9) chiém 53,41%
so v&i TFA, thanh phan nay khéng sai khac dang ké so véi trong sinh khéi khd VKTQH (56,28%; chi gidm
2,87%). Ham lwong omega-3 tang tr 8,48% Ién 13,85%; ham lwong omega-6 tang tr 4,10% 1én 4,17%; ham
lwong omega-7 giam tw 18,32% xubng 17,98% va ham lwong omega-9 gidm tir 25,38 xubng con 17,41%. Sy
khac biét nay c6 thé& do sai s trong khi phan tich, trong qua trinh tach chiét hay xt& Iy mau da gay ra mot sy
chuyé&n hoa nao do trong thanh phan céc axit béo. So sanh san pham dau trong nghién ciru ctia Binh Thi Ngoc
Mai va déng tac gia (2012) cho két qua axit béo khong no tir sinh khéi tdo cao hon (chiém 58,06% so vdi TFA).
Nhw vay quy trinh tach chiét TFA tir sinh khéi khd VKTQH cé dwoc 1a phu hop véi dbi twong nay, hdn hop axit
béo thu dwoc sé tiép tuc dwoc kidm tra tinh an toan va sé dwoc théng béo trong cac cong bb tiép theo dé bao
dam s dung ngudn nguyén liéu nay cho san xuét dau sinh hoc giau axit béo khéng no omega-3,6,7,9 lam thuc
pham bao vé strc khde cho ngwdi.

KET LUAN

T nhivng sb liéu thu dwgc cho thdy, cac didu kién thich hop cho quéa trinh tach chiét TFA t&r sinh khéi kho
VKTQH gém: chét xuc tac - HCI; ty 1& sinh khéi:hdn hop dung méi 1a 1:10 (w/v); nhiét d6 phan &ng 70 - 75°C; thoi
gian phan (rng 3 gid; diéu kién khuay tron lién tuc.

D3 xay dwng dwoc quy trinh tach chiét TFA tir sinh khéi khé VKTQH & quy mé 100 g/mé véi hiéu suét tach chiét
dat 19,7%. Téng ham lwong omega-3,6,7,9 thu dwoc sau tach chiét chiém 53,41% so véi TFA, trong dé, ham
lwong omega-3, omega-6, omega-7 va omega-9 lan lwot dat 13,85%; 4,17%; 17,98% va 17,41% twong (rng so
véi axit béo téng sb.

Loi cam on: Nghién ciru ndy duwge tai tro béi Dé dn phdt trién va img dung cong nghé sinh hoc trong linh vure céng nghiép
ché bién dén nam 2020 trong dé tai “Nghién ciru quy trinh cong nghé san xudt omega 6, 7, 9 tir vi khudn tia quang hop img
dung trong cong nghiép thuc pham va dwoc pham”, ma sé: BT.09.17/CNSHCB.
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STUDY ON SUITABLE CONDITIONS FOR THE EXTRACTION OF
UNSATURATED FATTY ACIDS (OMEGA-3,6,7,9) FROM
PHOTOSYNTHETIC PURPLE BACTERIAL BIOMASSS
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Lai Thi Ngoc Ha?, Dinh Thi Thu Hang?, Dang Diem Hong', Hoang Thi Yen"

! Institute of Biotechnology, Vietnam Academy of Science and Technology (VAST)

2 Graduate University of Science and Technology, Vietnam Academy of Science and Technology
3 Thai Nguyen University of Sciences
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SUMMARY

These days, the funtional food related to omega-3,6,7,9 supplement play an important role in human health care.
However, the lack of material resources which are rich in unsaturated fatty acids (omega-3,6,7,9) causes a lot of
difficulties in producing these kinds of food. Beside that, the number of researches have shown that the oil
extractions from microbial biomass could solve the lack of materials and bring a lot of prospects in the future
production. In this study, transesterification ester method was carried out and all related conditions were
optimized. Biomass of two purple nonsulfur bacteria strains named Rhodovulum sulfidophilum HPB.6 and
Rhodobacter sphaeroides VTN.2 was used for extraction. The dry biomass weight and total lipid content were
2.42 £ 0.29 g/l and 20.342 + 1.247%, respectively. The dry biomass was methylated in 100 mL solvent
containing 10% of catalytic solution and 90% methanol, then this mixture was added by 50 mL dichloromethane.
The optimal conditions for the reaction include HCI playing as the catalyst; biomass in solvent with 1:10 (w/v)
ratio and continuous stirring in period of 3 hours at 70-75°C. The total fatty acid obtained from the extraction
process reached to 19.7% of dry biomass weight and the content of unsaturated fatty acids accounted for 53.41%
of total fatty acid, in which the percentages of omega-3, omega-6, omega-7 and omega-9 were 13.85%, 4.17%,
17.98% and 17.41%, respectively. Obtained fatty acids in this study can be used as good quality material for
producing the bio-oil rich omega-3,6,7,9 for funtional food.

Keywords: Fatty acid, omega, extraction, biomass, purple nonsulfur bacteria.
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