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(54) QUY TRINH SAN XUAT AXIT BEO KHONG NO DANG OMEGA 6,7,9 TU VI KHUAN
TiA QUANG HOP

(57) Giai phap hitu ich dé cap dén quy trinh san xuét axit béo khéng no dang omega 6,7,9
tir vi khuan tia quang hop. Quy trinh theo giai phap hitu ich sir dung 2 chung vi khuan tia
quang hop (VKTQH) khéng luu huynh Rhodovulum sulfidophilum HPB.6 va Rhodobacter
sphaeroides VTN.2 thuan khiét v€ mat sinh hoc do tac gia ty phan lap va tuyén chon. Quy
trinh theo giai phap hitu ich bao gdm cac budc:

(i) nudi cay thu sinh khéi;

(ii) thu sinh khdi vi khuan tia quang hop bang chitosan

(iii) tach chiét va 1am giau axit béo khong no dang omega 6,7.9.
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Linh vire k§ thuat dwoc dé cip

Giai phép hitu ich thudc linh vuc cong nghé sinh hoc, cu thé 1a d& cap dén quy trinh
san xudt axit béo khong no dang omega 6,7,9 tir vi khuan tia quang hop. Quy trinh theo
giai phap hiru ich sir dung 2 chiing vi khuan tia quang hop (VKTQH) khong lwu huynh
Rhodovulum sulfidophilum HPB.6 va Rhodobacter sphaeroides VTN .2 thuan khiét vé mat

sinh hoc do tac gia tu phan 1ap va tuyén chon.
Tinh trang ky thuat cia gidi phap hiru ich

Céc nha khoa hoc trén thé gi6i di du bao rang thirc an clia con ngudi trong thé ky
21 s& 1a thue phdm chirc nang. Cac hoat chit ma thyc phim chirc ning mang lai cho con
ngudi chinh 1a nhitng vi thue quy, gitp con ngudi ting cudng hé midn dich, chéng 140
hoa, kéo dai tudi tho, phong vi chita cdc bénh mén tinh ké ca ung thu. Thuc phdm chic
ning giau axit béo khong no (dang omega 3,6,7,9) 1a mot trong nhitng loai thuc pham

duoc con nguoi rat quan tdm va st dung hang ngay.

Céc axit béo omega 6 (0-6) 1a mot ho céc axit béo khong no da néi déi, ching ¢o
ndi d6i C=C & vi tri carbon thir 6 tinh tir dAu methyl ctia chudi axit béo. Cac axit béo chinh
trong ho omega 6 1a axit linoleic (AL) (C18:2, n-6); axit gamma linoleic (AGL) (C18:3, n-
6); axit eicosadienoic (C20:2, n-6); axit dihomo gamma-linoleic (DGLA) (C20:3, n-6);
axit arachidonic (AA) (C20:4, n-6); axit docosadienoic (C22:2, n-6) va axit
docosapetaenoic (DPA) (C22:5, n-6) (Lunn va Theobald, 2003).

Cac axit béo omega 7 thudc ho cdc axit béo khong no c6 mot ndi doi
(monounsaturated fatty axit - MUFA) va da nbi d6i (polyunsaturated fatty axit — PUFA).
Chiing ¢6 mot ndi d6i C=C & vi tr{ carbon tht 7 tinh tir diu methyl cta chudi axit béo. Cac
axit béo chinh trong ho omega 7 14 axit palmitoleic (C16:1, n-7); axit vaccenic (C18:1, n-

7) va axit paulinic (C20:1, n-7) va axit ¢6 2 ndi d6i 13 axit ramenic (C18:2, n-7).

Cac axit béo omega 9 cling thudc ho cac axit béo khong no mét ndi doi, chung cé
n6i d6i C=C ¢ vi tri carbon tht 9 tinh tir dau methyl ctia chudi axit béo. Céc axit béo chinh

la axit oleic (C18:1, n-9); axit elaidic (C18:1, n-9); axit gondoic (C20:1, n-9); axit mead
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(C20:3, n-9); axit erucic (C22:1, n-9) va axit nervonic (C24:1, n-9).

Tac dung cia omega 6 (www.viendinhduong.vn).

Bénh than kinh va dai thdo dudong: mdt sé nghién ctru cho thiy udng axit
linolenic gamma (AGL) trong 6 thang tré 1én c6 thé lam giam triéu ching dau
day than kinh ¢ nhiing ngudi bi bénh than kinh, d4i thao duong.

Ung thu vii: AGL tic ché hoat dong cia khdi u trong cac dong té bao ung thu
V.

Cao huyét ap: AGL gitp giam huyét ap cao

Loang xwong: thiéu omega 6 c¢6 kha ning gy lodng xwong. Nghién ctru cho
thdy, phu nit trén 65 tudi bi lofing xwong bd sung omega 6 di it lodng xwong it
nhit 3 ndm so véi khong bé sung.

Kich thich da va toc ting trudng

Diéu tiét trao ddi chat va duy tri cac hé thong sinh san.

Téac dung cia omega 7 (www.viendinhduong.vn)

Toc, da va méng tay: st dung omega 7 lam mai toc sang bong, da sang, mong
tay kho¢ manh. Ngoai ra, omega 7 con dugc khuyén cédo dé gitp chdng lai cac
triéu chimg 130 hoa sém nhu: nép nhin, kho, mit 6 dan hdi, suy dinh dudng va
cdc diu hiéu ldo hod.

Giam can: Tién s§ OZ (2011) da ching minh omega 7 c6 tdc dung giam can.
Thi nghiém duoc tién hanh nhu sau: cho 2 con chudt &n cung mét lwong chat
béo cao. Mot con thi cho dn bd sung cay héc mai bién (chtra nhidu omega 7)
con mot con thi khong cho an. Két qua ong quan sét thdy con chudt an bd sung
cdy hic mai bién duy tri can nang va voc dang, trong khi d6 con chudt khong an
b sung ¢6 hién trong béo phi 13 rang. Do vy, dng dwa ra két luén ring omega
7 12 m6t cong cu manh mé trong cudc chién giam can.

Stre khoé¢ tim mach: omega 7 ¢6 tac dung duy tri mirc cholesterol khoé manh va
lwgng dudng trong mau. Ngoai ra, omega 7 con gitip dong mach hoat dong tét
hon.

Ti€u hoa: omega 7 c6 tac dung bdi tron cdc mang nhay, cai thién nhidu vin dé

v€ viém va loét duong tiéu hod, chong to bon.
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e Giit 4m cho da, toc, mong tay va mit: omega 7 cung cap cac dudng chat va dd
Am cAn thiét cho da, toc. Cac nghién ciru gan day cho thdy omega 7 ¢6 loi cho
nhiing ngudi méc bénh khé mét va nhitng phu nit bi khdé 4m dao vi né nudi

dudng va gitt 4m cho cic mang nhiy.
Té4c dung cua omega 9 (www.viendinhduong.vn).

e Tac dung gidm cholesterol xau
e Giam nguy co mac bénh tim mach, gidm xo cirng dong mach
e Ting cuong hé mién dich

e On dinh luong duong trong méu

Omega 3,6,9 duoc chiét xuét chu yéu tr ddu thuc vat, dong vat va tur vi tdo bién.
Tuy nhién, omega 7 lai rat khan hiém trong gi6i thuc vat va cd giéi dong vat. Chung duoc

chiét xuat chu yeu tir cdy hdac mai bién va dau macadamia (www.viendinhduong.com).

Trén thé gi6i trong khoang gan 3 thap ky trd lai ddy nhém vi khudn tia quang hop
(VKTQH) ciing d3 dugc quan tim nghién ciru, tng dung trong nhiéu linh vuc cua cude
sdng nhu xt Iy nudce thai; lam phan bén sinh hoc; 1am thuce an trong nuoi trf’mg thuy san.
Ngodi ra, cling ¢6 nhidu nghién cru khai thic trong linh vuc hoat chat sinh hoc nhu: chét
chdng oxy hoé; chat khang sinh; vitamin; enzyme; hormone thuc vit va gan diy ngudi ta
con phat hién théy trong t& bao cia VKTQH con chira axit béo khong no mét ndi doi
(MUFAs - omega 7) v6i ham lwong rét cao (chiém tir 65 dén 82% tdng axit béo) (Hiraishi
va Ueda., 1995; Rai va cs., 2015; Kim 2012a, 2013). Ngoai ra, mot sb loai VKTQH con
c6 kha ning tong hgp PUFAs va thdm chi con c6 loai téng hop dugc ca HUFA (EPA va
DHA) (Loo va cs., 2012, 2013). Céc loai c6 kha ning tong hop axit béo khéng no dién
hinh thudc cac chi: Rhodovulum (R. strictum, R. sulfidophilum, R. adriaticum, R.
euryhalinum; R. tesquicola); Rhodobacter marinus;, Rhodopseudomonas palustris,

Rhodobacter viridis).
Bin chét ky thuét ciia giai phap hiru ich

Dé giai quyét cac ton tai néu trén, gidi phap hitu ich d& xuét quy trinh san xudt axit
béo khong no (omega 6,7,9) tir vi khuén tia quang hop. Trong do, quy trinh theo giai phap
hitu ich st dung hai chung VKTQH khéng luu huynh Rhodovulum sulfidophilum HPB.6
va Rhodobacter sphaeroides VTN.2 thuan khiét v& mit sinh hoc do téc gia tu phén lap va
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tuyén chon, c6 kha nang sinh trudng manh (lﬁn Iuwot theo AODggy 12 1,415+0,012 va
1,337+0,022), chtta ham luong lipid cao (dat 21,457+2,272 va 22,413+2,165% TLK tuong
mg) va c¢6 kha ning tdng hop duwoc omega 6,7,9 (81,66% va 81,68 % twong img cua tong
axit béo). Quy trinh theo giai phap hitu ich bao gdm cac bude:

(i) nudi cay thu sinh khéi;

(ii) thu sinh khéi vi khuén tia quang hop bang chitosan

(iii) tach chiét va 1am giau axit béo khong no dang omega 6,7,9.
M3 ta vin tit cac hinh vé
Hinh 1: 1a hinh 4dnh thé hién cac dic diém hinh thai khuan lac va té bao cia ching
Rhodovulum sulfidophilum HPB.6.
Hinh 2: 13 hinh 4nh thé hién cac dic diém hinh thai khudn lac va té bao cua ching
Rhodobacter sphaeroides VTN.2.
Hinh 3: thé hién cdy phan loai cta ching vi khudn Rhodovulum sulfidophilum HPB.6 va
ching vi khuan Rhodobacter sphaeroides VIN.2
Hinh 4: thé hién két qui may phan tich thuc hién két qua tich thanh phin axit béo (%) cia
chung VKTQH Rhodovulum sulfidophilum HPB.6 khi dwoc nudi trén moi truong chira 2 g
dich chiét bot dau tuong.
Hinh 5: thé hién két qua may phan tich thuc hién két qua tich thanh phn axit béo (%) cta
ching VKTQH Rhodobacter sphaeroides VIN.2 khi dugc nudi trén méi truong chira 2 g
dich chiét bot dau trong
Hinh 6: m6 hinh d4p tmg bé mit st dung dé ti wu hod cac thanh phin moi trudng nudi
hén hop 2 chung VKTQH lva chon.
Hinh 7: ndng d6 cia cac thanh phin moi truong nudi

Hinh 8: 14 hinh 4nh té bao ctia hdn hop 2 ching VKTQH thu bang ly tim va chitosan.

MG ta chi tiét giai phap hitu ich

Hai ching vi khuin tia quang hop (VKTQH) khéng lwu huynh Rhodovulum
sulfidophilum HPB.6 va Rhodobacter sphaeroides VTN.2 thuan khiét vé& mit sinh hoc 14 2

chiing vi khuin do céc tac gid gidi phap hiru ich tw phén 14p va tuyén chon. Trong do,
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ching HPB.6 dugc phan lap tir bun thai thu tai cang c4 Ngoc Hai, P6 Son, Hai Phong,
ching VTN.2 duoc phan lap tir nude thai nha mdy san xuit va ché bién c4 tai thanh phd
Viing Tau, tinh Ba Ria - Viing Tau. Hai ching vi khuén nay dugc lua chon dua trén cac
ti€u chi nhu: sinh trudng manh (lﬁn luot theo AODggp: 1,415+0,012 va 1,337+0,022; theo
ham Iwong sinh khéi khé: 0,775 + 0,081 g/l va 0,787 + 0,058 g/l), tich lity lipit cao
(21,457 + 2,272 % va 22,413 = 2,165% TLK) va dic biét c6 kha ning tong hop axit béo
khéng no (chiém 81,66% va 81,68 % cua tong axit béo) khi nudi 2 chung VKTQH nay
trén moi treong dich chiét bot dau twong & ndng d6 2 g/l (Bang 1).

Bang 1. Pic diém ciia hai chiing vi khuén tia quang hop lwa chon

Dic ditm Ching HPB.6 VTN.2
AODge0 1,415+0,012 1,337+0,022
Lipid (w/w % TLK) 21,457+£2,272 22,413+2,165
Omega 6 (% TFA) 35,78 25,6
Omega 7 (% TFA) 23,31 33,31
Omega 9 (% TFA) 22,57 22,77
Omega 6,7,9 (% TFA) 81,66 81,68

* Khuin lac cta 2 chiing ndy c6 dang hinh tron, bé mat 13i, mép cang, mau nau do
(ching HPB.6), mau nau vang (ching VTN.2), duong kinh d = 2,4 - 2,6 mm (ching
HPB.6), d = 1,8 - 2mm (chting VTN.2). Té bao cta 2 ching vi khuan nay c6 hinh oval,
duong kinh 0,7 - 1,5 um, Gram (-), chira bacteriochlorophyll a (Behl a). Ngoai ra, sir dung
k§ thuét sinh hoc phén tir da x4c dinh dugc trinh tr gen 16S rARN, da x4y dung duoc ciy
phat sinh chiing loai cta 2 chung VKTQH nay. Ching HPB.6 (SEQ ID NO: 1) ¢6 muc dd
trong dong cao nhit 99,7% so véi loai Rhodovulum sulfidophilum (ma sb D16423).
Chung VIN.2 (SEQ ID NO: 2) c6 mirc dd tuong dong 99,3% so véi loai Rhodobacter
sphaeroides (ma s6 AM983575.1). Khi nghién ctru cac dic diém sinh hoc co ban dinh
huéng tmg dung cho thiy 2 loai vi khuén nay c6 kha nang sinh truong manh khi nudi

trong cac diéu kién nhu:

e pH: ching HPB.6 tr 5,0 — 8,0 (t6i wu tai pH 6,5); chang VTN.2 tir 6,0-8,5 (t6i
uu tai pH 7,0)

® Nong do mudi (NaCl): chiing HPB.6 tir 2 - 6 % (t6i uu trong khoang tir 2.5 -
3,5%); ching VTN.2 tlr 0-4% (t61 wu trong khoang tur 2,0 - 3,0%)
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e Nhiét do t5i vu cia ca 2 chung: 30°C - 32°C va dat 88-96% & khoang nhiét do
38°C-40°C va 60-82% & nhiét d6 14-16°C

e Cuong do sang tir 5.000 —20.000 lux
e Sinh trudng t6i vu & didu kién ky khi va dat 90% & diéu kién vi hiéu khi

e Hai ching vi khuan nay c6 kha nang sinh truéng manh trong mdi truong chua
mdt sd nguon cacbon va nito nhu: malate, acetate, succinate, glutamate,

(NH,4),SO4, NH4CI, cao ndm menv.v..

Hai ching VKTQH khong Ivu huynh phéan 1ap duge trén day trong d6 Rhodovulum
sulfidophilum dugc ddt tén 1a Rhodovulum sulfidophilum HPB.6 con Rhodobacter
sphaeroides dwgc dat tén 1a Rhodobacter sphaeroides VIN.2 va dugce luu trir tai Vién
Cong nghé sinh hoc, Vién Han 1dam Khoa hoc va Cong nghé Viét Nam dudi dang thuan
khiét v& mat sinh hoc.

Giai phap hitu ich d& cdp dén quy trinh san xuat axit béo khong no dang omega
6,7,9 tir hdn hop 2 ching VKTQH Rhodovulum sulfidophilum HPB.6 va Rhodobacter
sphaeroides VTN.2. Quy trinh theo giai phap hiru ich bao gdm cac bude:

(i) nudi cay thu sinh khéi;
(ii) thu sinh khdi vi khuan tia quang hop bang chitosan
(iii) tach chiét va lam gidu axit béo khéng no dang omega 6,7,9.

Trong budc nudi cdy thu sinh khéi VKTQH niy, méi trudng nudi déng vai trd quan
trong. St dung méi trudng nudi c¢é thanh phan: 2,7g/1 dich chiét bot dau twong; 3 g/l cao
nim men; 22 mg/l Mg”" da duoc tdi wu hoa bang md hinh dap ding bé mat (RSM) dé nudi
hén hop 2 ching VKTQH trong tui zipbox (11it) da thu dwoc ham luong sinh khéi khé cao
gép 6 14n so véi str dung mdi truong chua t6i wu. Ngoai ra, ham luong lipid (g/1) va thanh
phén axit béo (% tdng axit béo) hau nhu khong thay ddi. Méi trudng nudi cdy néu trén 1a
két qua nghién ctu cia tac gia giai phap hitu ich, nhim t&i wu hoa hidu qua nudi cdy thu

sinh khdi ctia hdn hop 2 ching VKTQH (Béang 2)
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Bang 2. Mot s6 ddc diém cha 2 chiing vi khuin tia quang hop lwa chon khi nudi trén hai moi
treong (toi wu hoa va chwa toi wu hod)

MBoi truwong dich chiét bot dau MBobi truong da dwoc toi wu
Dic diém twong (2g/1)
HPB.6 VTN.2 HPB.6 VTN.2

Sinh khéi khd (g/1) | 0,775 + 0,081 0,721 + 0,036 4,665+ 0,326 4,376+ 0,262
Lipid (% g/1) 21,457+£2,272 | 20,471+2209 | 20,324 +2,021 20,029 +£1,827

Omega 3 (% TFA) 0,0 KXD 1,04 KXD
Omega 6 (% TFA) 9,79 KXD 4,54 KXD
Omega 7 (% TFA) 55,4 KXD 62,21 KXD
Omega 9 (% TFA) 3.4 KXD 9,41 KXD

Chil thich: KXD: khéng xdc dinh

Tir che két qua nghién ctiu vé dic diém sinh hoc co ban, dinh huéng tng dung, két
qua nghién ciru xac dinh thanh phan mai trudng nudi va xéc dinh kha ning d6i khang cua
hai chiing vi khuén nay. T4c gi4 ctia giai phap hitu ich da x4c dinh cac didu kién t6i wu dé
thye hién nudi cdy thu sinh khéi tir hén hop 2 ching VKTQH nay dé sir dung lam nguyén

liéu tach chiét cac axit béo khong no dang omega 6,7,9.
Budce nudi cdy thu sinh khéi nay duge thuc hién theo cdc bude nhd nhu sau:
(i.1) nhan giéng cap 1:

Cac VKTQH khong Iuu huynh (ching VTN.2 thude loai Rhodobacter sphaeroides
va chung HPB.6 thudc loai Rhodovulum sulfidophilum) dugc bao quan trong 6ng nghiém
trén moi trudng DSMZ-27 & 4°C ¢6 bd sung NaCl 25g/1 va duge cay chuyén vi tan xuét
1 thang/14n trong didu kién v6 tring. Ong gidng phai gitr sach, khong dugc tap nhiém cac
loai vi sinh vét khac. Ting ching VKTQH moc trén mdi trudng thach sau khi cdy chuyén
dwoc 5-7 ngay duge cdy riéng ré trong diéu kién vo tring vao cac lo thay tinh co thé tich
13ml chira 10 ml méi truong DSMZ-27 léng, ddy kin bang nip cao su va dat dudi anh
sang den soi ddt voi cudng d6 4nh sang khoang 5.000 lux & nhiét do 30 — 32°C. Sau 4
ngdy chuyén sang binh hinh try 100ml méi truong DSMZ-27 dang 16ng theo cach twong
tw. Dich nudi cdy sau khoang 4-5 ngay, c6 mét d6 khoangl0®- 10°CFU/ml va khéng tap
nhiém 14 dam bao tiéu chuén lam gidng gdc cho cic budce nhan gidng tiép theo. Tir binh
100 ml cdy chuyén sang binh 500ml chtra mdi truomg DSMZ-27 dich, bd sung NaCl véi
ham lrgng 25 /1. Quy trinh nudi cdy duoc tién hanh trong tu nhu trén.
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Mbi truong DSMZ-27 duge mua sin trén thi trudng va ngudi 6 hiéu biét trung
binh trong linh vye vi sinh ¢6 thé thuc hién viéc liy giéng 2 ching VKTQH tir éng thach
nghiéng va chon binh nudi so cap tuwong tng, cling nhu cac thiét bi can thiét dé thuc hién
c4c didu kién nudi ciy.

(1.2) nhan gibng cép 2:

M&i chung VKTQH déu c6 nhitng wu viét riéng va hai chung Iya chon khong doi
khang nhau. Do vy, ¢ budc nay thyc hién tron cac chung v6i ty 1€ nhu nhau (1:1). Tién
hanh nhén nuéi hdn hop gidng sang binh duran c6 thé tich 1 lit chira 900ml méi trudong
ban téng hop (BTH) dugc t6i wu hoa (2,7g/1 dich chiét bot dau twong; 3 g/l cao nidm men;
22 mg/l Mg®") chira NaCl 25 g/L va dit dudi anh sang dén soi d6t v6i cuong do anh sang
khoang 5.000 lux & nhiét d§ 30 — 32°C. Luong giéng hén hop ban dau cho vao véi ti 18
20% (v/v) trong Gng vi OD ban dau vio khoang 0,2-0,3. Sau 4-5 ngay c6 thé st dung dé
tiéb tuc nhan gidng sang binh 5 lit va 10 lit v&i quy trinh va méi trudng nudi twong tu.

Mai trudng ban téng hop (BTH) ¢6 thanh phan nhu sau: 2,7g/1 dich chiét bt dau

twong; 3 g/l cao ndm men; 22 mg/1 Mg2+; va 1 lit nude bién.

Nude bién c6 thé 1iy tir ngudn bit ky, hoic c¢6 thé dugc pha bang cach bd sung
NaCl ¢ ndng d6 25g/1. Méi truong BTH 13 méi trudng do téc gia giai phap hira ich nghién
ctru nhidm t61 wu héa hidu sudt ciia quy trinh nay. Sau thoi gian nudi cy, mat do té bao

trong dich nubdi cdy cp 2 c6 thé dat t&i 5.10°- 10° t& bao/ml.
(i.3) nhan gidng cép 3

Gidng VKTQH sau d6 duge cdy chuyén sang binh nhwa trong c6 thé tich 50 lit va
sau 5-7 ngdy chuyén sang bé nhuwa hinh hop 250 lit chtta %% méi truong BTH véi ty 18
giéng ban dau 12 20%. Sau khoang 5-7 ngiy, khi mat d6 quang (AODyy) trong bé 50 lit va
250 lit dat khoang 1,5-1,8 tiép tuc nhan sinh khdi trong cac bé tiép theo vdi ty 18

gidng/méi trudng 1a 20%.

Nhan giéng cép 3 trong didu kién bé nudi duoc day kin dé han ché oxy xam nhap,
nhiét d6 khoang 25°C - 35°C, d6 pH = 6,5 - 7, cudng do sang 4.000 - 10.000 lux, c6 khudy
dao ngim, trong thoi gian 5-6 ngay. Viéc chibu sang dugc thuc hién bang 4nh sang tu
nhién, budi t6i dwge chiéu sang b'fmg deén soi @6t va khudy dao ngam duge thuc hién bing

cach khudy tir hosic bom ngim c6 c¢dng suét thich hop sao cho ndng d6 oxy hoa tan trong
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bé khéng vuot qua 1mg O,/lit. Viée khudy déo vira gitip vi khuin nuéi trong bé tiép xuc

ddng déu véi ngudn sang vira gitp sinh khdi khong bi lang can.
(i.4) nudi trong bé phan Gmg quang sinh

Nhan nuéi gidng tir binh thé tich 250 lit sang bé kinh c6 thé tich 16n 1.000 lit, roi
1An Iwot sang bé kinh c6 thé tich 2.000 lit, bé 3000 lit chita % moi truomg BTH theo cach
twong tw va dat du6i anh sang tu nhién, budi t6i dugc chiéu sang bang dén sgi dét. Dé sinh
khéi trong bé nhan dugc 4nh sdng mit trdi va tir dén duge ddng déu (va ciing dé chéng
léng sinh khéi), da khudy dao dich nudi bing bom ngim c6 cong suit thich hop. Liy mau
24h/1an dé theo dbi cac thong s6 pH, nhiét d9, mat dd té bao, sinh khéi twoi, kho, phan tich
lipid téng s6, thanh phin axit béo. ..

Moi treong nudi VKTQH trong cac binh nho (tr 10-20 1it) duge khir trung & 121°C
trong 30 phit va nude nudi VKTQH & thé tich tir 50-3000 lit duoce khir tring bang cach st
dung clorin & ndng d6 30ppm, khudy déu cho dén khi tan hét. Sau 30 phut xir 1y, lwong

clorin du duogc trung hoa br?mg Na,S,0;.
(ii) thu sinh khdi vi khudn tia quang hop bang chitosan:

Sau khoang 5-7 ngay nudi VKQHT c6 thé dat mat do gan 10° t& bao/ml, dimg nudi
cdy va tién hanh thu hoach sinh khdi ngay trong ngay dé dam bao ham lugng lipit va thanh
phén axit béo khong thay d6i. Dich VKTQH duogc bd sung chit trg ling chitosan & ndng
do 150mg/1 sau d6 duogc khudy manh, déu trong 2-5 phut, dé én dinh trong 2-3 gid. Sau
khi cac té bao VKTQH ling dong xudng day bé, tién hanh loai bo dich trén va thu can 1a
sinh khdi VKTQH bing cich loc qua vai. Sinh khéi twoi VKTQH dugce sdy kho ¢ 70°C dé
dé dang bio quan ciing nhw ding 1dm nguyén liéu tach chiét dau sinh hoc giau omega 6, 7,
9.

(iii) tach chiét va lam gidu axit béo khong no dang omega 6,7,9:

Sinh khéi khd VKTQH thu dugc tir bude (ii) dwoc nghidn thanh dang bot. Can
lkg sinh khéi khd cho vao chai c¢6 thé tich 20 lit. B4 sung 9L metanol, 1L axit clohydric
dam dic, SL diclometan vao chai chtra sinh khéi, lic déu, vin chit nép. Qua trinh phan
tng dugc thye hién trén may khqu & nhiét do 70-75°C, trong 3 gid, ché do khu'?iy lién tuc.
Sau phan ng thu dugc hdn hgp mau nau canh gian, d& hdn hop ngudi ¢ nhiét do phong

trong vong 30 phut.
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Loc hdn hop d loai b6 sinh khéi: Hon hop sau khi phan tmg xong, dé ngudi duoc
b6 sung thém 2L NaCl bdo hoa. Hon hop dugc lic du va loc qua gidy loc dé loai bo ba
sinh khéi. Thu dich long chira axit béo téng sb.

Tach TFA: Hon hop dich l6ng thu duge sau khi loc ba sinh khdi duoc tach chiét
v6i dung moi n-hexan. B sung n-hexan vao hdn hop trén, lic ddu hdn hop va cho 1én
phéu chiét dé phan 16p. Sau khoang 10-15 phut, hdn hop phan thanh 2 16p: 16p trén mau
vang séng chira TFA, 16p duéi mau nau sdm chira metanol, axit clohydric, diclometan va
ba sinh khéi. Lép trén chita TFA dugc thu lai. Tiép tuc bd sung n-hexan vao 16p dudi dé
tach chiét TFA cho dén khi 16p trén mau vang nhat. Qué4 trinh tach TFA duogc tién hanh
cho dén khi hét toan bo hdn hop sau phan tng & trén.

Loai dung méi thu hdn hop axit béo tong s6: dung méi chira hdn hop axit béo tu do

“dugc lam kho bang cach loc hdn hop qua phéu loc ¢6 bd sung mudi Na,SO, khan. Sau d6
tién hanh c6 quay chan khong & 70°C dé loai bd dung méi n- hexan va thu nhan hén hop

axit béo tong so.

Dé tao hdn hop phan tng tao phirc véi ure, cin 1760g ure vao binh chira, bo sung
8.8 Lit Metanol. Tién trinh khudy trén may khudy tir ddng thoi gia nhiét & 60° C cho dén
khi ure tan hoan toan trong metanol. B4 sung tir tir 440g TFA vao hén hop trén. Hon hop
tiép tuc dugc khudy tir thém 10 — 15 phiit && TFA tan déu trong hdn hop. Sau d6, hon hop
dugc dé ngudi ¢ nhiét d6 phong trong 30 pht.

Tao phitc két tinh: sau khi pha hdn hop axit béo va ure tan hoan toan trong metanol,
dwa hén hop véo trong ti lanh dé ha nhiét d6 xubng khoang 4° C va dé tinh qua dém
nhim tao phtre két tinh giita ure va cac axit béo no, axit béo khong no mot ndi doi. Hon

hop phén thanh 2 pha: pha rin va pha 1dng.

Két thic qua trinh tao phirc két tinh, hén hop duge loc qua gidy loc dé loai bo phuc
két tinh (pha rin bao gdm ure va céc axit béo no, axit béo khong no mot néi doi). Thu dich
16ng 12 hdn hop céc axit béo khong no chira omega 6, 7, 9,

Loai dung moi thu hdn hgp PUFAs: Dich 16ng chira hén hop céc axit béo omega 6,
7,9 dugce cd quay chan khong & 70° C dé loai bé metanol. Sau khi c6 quay loai dung méi,

hén hop thu duge & dang ran, két tinh mau vang sang bao gém PUFAs, ure bj lan.

Hoén hop PUFAs thu duoc sau c6 quay dugc tach ra bang cach bd sung nudc noéng
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60° C, khudy tir gia nhiét trén may khudy tir cho dén khi hdn hop tan hoan toan. Hon hop
phan thanh 2 16p, 16p trén mau vang chira PUFASs, 16p dudi mau tring chira nuée va ure.
Hdn hop dugc phén 16p trén phdu chiét. Thu 16p trén chira PUFAs. B sung dung méi n-
hexan vao 16p dudi @é thu hoi triét dé PUFAs.

Thu axit béo khéng no dang omega 6,7,9: Dung mdi n- hexan chta PUFAs duoc
loai nuréc bang cach loc hén hop qua phéu loc ¢6 bd sung mudi Na,SO, khan. Sau d6 tién
hanh ¢6 quay chan khéng & 70° C dé logi b6 dung méi va thu hdi hdn hop axit béo khong
no da ndi dbi va hiéu sut khoang 20 - 22% TFA.

Vi du thue hién giai phap hiru ich

Vi du 1: Phan lap va tuyén chon chung VKTQH c6 kha ning sinh trudng manh, chtra ham
lugng lipid cao va c6 thanh phan axit béo khong no (dang omega 6,7,9) cao hon 80% téng

axit béo.

T 58 méu bun, dat, nudc & mot sb khu vue 6 nhiém hitu co cao & ving ven bién,
ao dam nudi thiy san, nude thai nha may san xudt va ché bién ca bién, dit rudng mudi,
nude thai & nhd may san xuét va ché bién dau an... & mot sé tinh mién Béc, mién Trung
va mién Nam Viét Nam d& phan 1ap va lam sach dugc 155 ching VKTQH. Tién hanh
sang loc cac ching vi khuén ndy dua vao kha ning sinh truéng manh (AODyq, sinh khdi
khé (SKK), va kha ning tich lu§ lipit cao (% sinh khéi kho). Két qua, cho thy trong sd
155 ching VKTQH nudi trong mdi truong DSMZ-27 ¢6 téc dd sinh trudng tinh theo
AODygy, dat tir 0,285 + 0,037 dén 1,523 £ 0,037. Trong d6 c6 116 ching c6 AODgg cao
hon (khoang > 0,6). Do d9, tac gia da lya chon 116 chung nay nudi trong méi trudng dich
chiét bot ddu twong (2g/1) d& tién hanh sang loc tip. Két qua xac dinh tc d¢ sinh trudng
(theoAODyg) cho thdy trong s 116 chiing c6 96 chiing ¢ kha nang tich lu§ sinh khéi kha
cao (theo AODgg)va theo ham luong SKK dat khoang 0,9 va 0,6 g/l twong tmg). Do vy,
96 chung nay dwgc tién hanh phan tich ham lwong lipit tong s6. Két qua cho thdy ham
luong lipit tong s6 ciia 96ching dao dong trong khoang tir 7,526 + 2,678 % dén 22,413 +
2,165% SKXK. Trong sb 96 ching nay, tic gid da lua chon dugc 11 ching déng thoi ¢o
ham lwgng sinh khdi khé va ham luong lipit cao hon ca (khoang tir 0,7 - 0,8g/1 va 19 —
22% twong mg), d6 1a cac ching c6 ki hiéu: QNN.19; HPB.6; HPB.11; NPN.9; NPB.19;
THN.5; THN.16; THN.24; NAN.11; VIN.2; VTIN.29. Do vay, tic gia di sw dung 11
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ching nay dé tién hanh x4c dinh ham lugng axit béo tdng sb bang phuong phap GC-MS
(Bang 3). Két qua Bang 3 cho thdy, trong s6 11 chung néu trén ching HPB.6 va VTN.2 ¢6
kha ning sinh truéng manh (theo AODggo: 1,415+ 0,012 va 1,337+ 0,022 twong tng; theo
ham lwong sinh khéi kho: 0,775+ 0,081g/1 va 0.787+0.058 g/ twong Gng), tich liy lipit
cao (21.457+2.272% va 22.413£2.165 % TLK tuong Umg) va cé kha ning téng hop axit
béo khéng no MUFAs va PUFAs (dang omega 6, 7, 9) cao hon ca (dat 81,66 va 81,68%
clia tdng axit béo twong Gng). Axit béo khong no dang omega 6, 7, 9 ma 2 chung vi khuan
HPB.6, VIN.2 tng hop ra c¢6 céc thinh phan nhu sau: omega 6: 35,78% va 25,6%;
omega 7: 23,31% va 33,31; omega 9: 22,57% va 22,77% tdng axit béo twong tmg. Trong
khi d6, cac ching vi khuén khéc c6 ham luong sinh khdi kho, lipit va omega 6, 7, 9 thép
hon 2 chung HPB.6 va VIN.2. Do vay, 2 ching HPB.6 va VIN.2 da dugc lva chon aé
san xuit sinh khdi st dung lam nguyén liéu cho san xuat thuc pham chiic ning giau

omega 6, 7, 9.

Bang 3. Thanh phin axit béo ciia cic ching VKTQH lya chon

Chiing ‘
Axit DC ONN.19 HPB.6 |HPB.11 {NDN.9 |NDB.19 THN.5 THN.16 THN.24 |NAN.11 VTN.2 VTN.29:‘
béo(%)
14:00 0,37 0,1 036 |o067 |039 0,26 0,9
16:1(n-7) 0,45
16:1(n-9) 0,1 '
16:00 10,74 | 4745 | 9,89 1639 [3598 |1828 | 1263 | 20,63 9,69 7,52 937 | 22,65
17:00 0,23 0,1 0,5
18:2(n-6) | 4423 | 52 3578 (2976 10,12 1321 | 21,61 1519 | 2057 | 729 25,6 56 |
18:1m-9) |3845 | 326 |21,41 3680 [3864 |1877 | 1958 | 21,49 | 32,12 | 4533 | 22,77 | 2886
18:1m-7) | 032 | 288 |2286 |601 |58 2798 | 2253 | 21,35 1,71 657 | 33,31 | 22,06
18:2(n-9) 1,16
18:00 611 | 1493 | 773 |513 |60l |1414 | 1217 | 1285 1269 | 1468 | 8,95 10,42
18:1(n-9),
12 6,81 10,05 8,23 2322 | 18,61 10,12
hydroxyl
18:2n-3 0,12
18:2n-7 547 | 276
20:00 0,2 0,08 0,12 0,29 0,2
22:00 0,18 0,1 0,65
Téng 700 | 100 100 100 | 100 | 100 100 100 100 100 100
ISKK (i g/l) 0,06:0.021 | 0,834+0,062 | 0,775£0,081 |0,729:0,036 | 0,830,038 |0.702£0,062 | 0,792:0,049 0,767 + 0,051 0,901+0,029 | 08770052 | 0,787+0,058 | 0,713+ 0,09
\Lipid (%) Kpt 271661142 |21,45742,272 [1.39642,365 | 19,62742.23)y) 10 o0 | 2176722215 2071052008 | 1944652531 |19.732£1,588 | 22,41342,165 | 20.275 %218
Omega 3

ZZfa 012 | 00 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
O Y

(’Z;;é" O |23 | 52 3578 12976 10,12 11321 | 2161 1519 | 2057 | 729 25,6 5.6
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Omega 7

22,06/

o 032 | 288 |2331 |11,48 |858 |2798 | 2253 | 2135 | L71 | 657 | 3331
70,
Ozf/jg” 3845 | 326 |2257 |368 3864 |1887 | 1958 | 21,49 | 3212 | 4533 | 2277 | 2886
0
Omega

’ 119 ’ 56,52
67,9 1% 37,26 | 81,66 |78,04 |57,34 |60,06 | 6375 | 5803 | 544 59 81,68

Khuén lac cia 2 chung ndy c6 dang hinh tron, bé mait 104, mép cang, mau nau do
(ching HPB.6), mau ndu vang (chung VIN.2), duong kinh d = 2,4 - 2,6 mm (chung
HPB.6), d = 1,8 - 2mm (chung VTN.2). Té bao ctia 2 ching vi khuan nay c¢6 hinh oval,
duong kinh 0,7 - 1,5 pm, Gram (-), chtta bacteriochlorophyll a (Bchl a) (Hinh 1 va 2).
Ngoai ra, st dung k§ thuét sinh hoc phan tir da xac dinh duoc trinh tu gen 16S rARN
(SEQ ID NO: 1 va SEQ ID NO: 2), da xay dung dugc cdy phat sinh chung loai cua 2
ching VKTQH nay (Hinh 3) va ching HPB.6 c6 muc do tuong dong cao nhat 99,7% so
v6i loai Rhodovulum sulfidophilum (mi sb D16423). Chimg VTN.2 ¢6 mic do twong
ddng 99,3% so v6i loai Rhodobacter sphaeroides (md s6 AM983575.1) (SEQ 1D NO: 1).
Hai chiing vi khuin phan 1ap dugc dugc dinh danh 1& Rhodovulum sulfidophilum HPB.6,
va Rhodobacter sphaeroides VIN.2.

Két qua xac dinh thanh phén axit béo (%) cua 2 chung VKTQH Rhodovulum
sulfidophilum HPB.6, va Rhodobacter sphaeroides VIN.2 (omega 6: 35,78% va 25,6%;
omega 7: 23,31% va 33,31; omega 9: 22,57% va 22,77% téng axit béo twong tmg) khi

duoc nudi trén moi truong chira 2 g dich chiét bot dau tuong duogc thé hién trén Hinh 4.

Hai ching VKTQH Rhodovulum sulfidophilum HPB.6 va Rhodobacter sphaeroides
VTN.2 phan I4p va tuyén chon dugc duge bao quan dudi dang thuan khiét vé mit sinh hoc
tai-Vién Cong ngh¢ sinh hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam trong éng
thach nghiéng.

Vi du 2: Nubi cdy thu sinh khdi 2 ching VKTQH 1am nguyén lidu tach chiét cac axit béo
khong no (dang omega 6,7,9)

Céy chuyén ching VTN.2 thudc loai Rhodobacter sphaeroides va ching HPB.6
thudc loai Rhodovulum sulfidophilum tix dng thach nghiéng sang binh thuy tinh 13ml chira
10 ml méi truong DSMZ-27 dich, b sung NaCl véi ham lugng 25 g/, ddy kin bang nép

cao su, dat dudi anh sang dén soi d6t véi cuong d6 chiéu sang khoang 5.000lux & nhiét do
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30°C - 32°C, pH = 6,5 -7, nudi cdy trong thoi gian 5 ngdy, thu dich nudi cdy so cip. Sau
khoang thoi gian nay, mat do t& bao vi khuén trong dich nuéi cdy so cép dat 5.10%- 107 té
bao/ml. Tiép theo, ciy chuyén dich nudi cy so cdp sang binh thiy tinh hinh tru 100ml va
500 ml chira moi truong DSMZ-27 dich, bd sung NaCl véi ham lugng 25 g/l, day kin

bing nép cao su. Nudi cdy cac binh niy tuwong tu nhu phan trén.

Trong bude tiép theo tién hanh trén cac ching véi ty 1€ nhu nhau 1:1 (v/v). Tién
hanh nhan nudi hdn hop gidng sang binh duran c6 thé tich 1 it chira 950ml mdi truong
ban tdng hop (BTH) dugce t6i wu hoa (2,7g/1 dich chiét bot dau tuong; 3 g/l cao ndm men;
22.mg/l Mg®") chira NaCl 25 g/L va dit dudi anh sang dén soi ddt voi cuong do chiéu
sang khoang 5.000 lux & nhiét d6 30 — 32°C. Luong gidng hdn hgp ban dau cho vao véi ti
18 20% (v/v) twong tng v6i OD ban diu vao khoang 0,2-0,3. Sau 4-5 ngay c6 thé sir dung

& tiép tuc nhan gidng sang binh 5 lit va 10 lit v&i quy trinh va méi trudng nudi tuong tu.

Hdn hop gibng VKTQH sau d6 duoc cdy chuyén sang binh nhuya trong ¢ thé tich
50 1it va sau 5-7 ngdy chuyén sang bé nhya hinh hop 250 lit chira ¥ moéi truong BTH véi
ty 16 gidng ban dau 12 20%. Sau khoang 5-7 ngay, khi mét d6 quang (AODjgq) trong bé 50
lit va 250 lit dat khoang 1,5-1,8 tiép tuc nhan sinh khdi trong cac bé tiép theo véi ty 18
gidng/méi tredng 14 20%. Nhén giéng cip 3 trong diéu kién bé nudi duge day kin dé han
ché oxy xam nhép, nhiét do khoang 25°C - 35°C, do pH =6,5 — 7, cudong do sang 4.000 —
10.000 lux, ¢6 khudy dao ngim, trong thoi gian 5-6 ngay. Viéc chiéu sang duge thuc hién
bang 4nh sang ty nhién, budi t6i duoc chiéu sang bang dén soi dét va khudy dao ngam
dugc thue hién bing cach khudy tir hosic bom ngdm ¢ cong sudt thich hop sao cho ndng
d6 oxy hoa tan trong bé khéng vuot qua Img Oy/lit. Viée khudy dao vira gitip vi khudn

nuodi trong be tiép xtc dong déu véi nguodn sang vira gitip sinh khoi khong bi lang cén.

Nhan nuéi gidng tir binh thé tich 250 1it sang bé kinh ¢6 thé tich 16n 1.000 lit, rdi
1an Iugt sang bé kinh ¢6 thé tich 2.000 1it, b& 3000 lit chira ¥ moi trudng BTH theo cach
tuong ty va dat dudi 4anh sang tyr nhién, budi toi duge chiéu sang bang dén soi dét. D& sinh
khéi trong bé nhén dwoc anh sang mit troi va tir dén duoc dong déu (va ciing dé chéng
ling sinh khdi), d4 khudy dao dich nudi bing bom ngim c6 cong suit thich hop. Ldy mau
24h/1an @€ theo ddi cac théng s6 pH, nhiét do, mét d6 t& bao, sinh khéi tuoi, kho, phan tich
lipid tong s6, thanh phan axit béo. ..
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Bang 5. Két qua xac dinh céc diéu kién nudi, ham lrong sinh khéi va lipid thu dwoc

khi nhan nudi trong bé 3 m’.

Ciéc dieu

kién nuoi Ham lwgng sinh khi ..
Dot C oz Lipit
e £ cdy o
Moty o T pH ODs00 SKT SKK (%)
~ (g (g
4/2019 | 31 | 7,0 |2,843+£0,275| 12,185+0,823 2,417+0,324 | 18,601 +0,213
6/2019 | 33 | 7,0 |3,028+0,314 | 12,546+0,754 | 2,514+0,164 | 17,372+0,308
8/2019 | 34 | 7,0 |2,658+0,176 | 11,121+0,512 | 2,312+0,224 | 18,079 + 0,205
10/2019 | 30 | 7,0 |2,613+0,273 | 10,509 + 0,667 2,221+0,209 | 16,785+ 0,335

Vi du 3: Thu sinh khdi VKTQH béng chitosan

Pé thu sinh khéi VKTQH, cac diéu kién dugc st dung nhu sau: ndng d6 chitosan

150mg/l; pH moi trueomg nudi; thoi gian ling: 30 phit; mat d6 vi khuan nim trong khoang

2,8-4,8. Sinh khéi twoi thu duge duoc quan sat t& bao bang kinh hién vi dién ti (SEM) va
so sénh voi ly tam (Hinh 8).

Két qua tir Hinh 8 cho thay té bao VKTQH thu bing chitosan ¢ cic mang chitosan

bam dinh, ching lién két va bam dinh vao t& bao vi khuén tao thanh khéi c6 kich thudc,

khoi lugng 16n va lang xudng.

Tiép theo, tién hanh sdy sinh khéi twoi dén khéi lwong khong ddi & 70°C dé xac
dinh ham lugng sinh khdi kho (g/1), ham luong lipid (%TLK) va thanh phan axit béo (%

téng axit) va so sanh véi phwong phép ly tim. Két qua duoc trinh bay & Bang 6.

Bang 6. Ham luong lipid va thanh phan axit béo ctia VKTQH khi sinh khéi duoc

thu bang chitosan va ly tim

. Phwong phap thu sinh khéi
-Ham luwong lipid va thanh phan axit béo
Chitosan Ly tAm

Sinh khoi kho (g/1) 2,325+0,187 2,013 £0,153
Lipid (% TLK) 22,25+ 1,172 25,11 £ 1,634
Thanh phan axit béo (% tong axit)

Axit béo Tén thuong

14:0 Myristic axit 0,11 0,13

15:0 Pentadecylic axit 0,23 0,26
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' 16:1 (n-9) Palmitoleic axit 0,59 0,78
16:0 Palmitic axit 9,92 11,32
18:2n-6 Linoleic axit 43,96 44,06
18:1n-9 Oleic axit 29,19 27,75
18:1n-9, 12 hydroxy Ricinoleic axit 4,10 0,0
18:1n-7 Vaccenic axit 5,61 5,03
18:3 n-3 Anpha linolenic axit 1,38 1,01
18:0 Stearic axit 3,29 4,49
18:2 n-7 Rumenic axit 5,59 4,44
20:0 Arachidic axit 0,14 0,32
22:0 Behenic axit 0,0 0,42

Tur Bang 6 cho thay ham lwong sinh khéi khé thu bang chitosan va ly tim lan luot
122,325 + 0,187 g/l va 2,013 + 0,153 g/l twong tmg. Khi thu sinh khdi bang chitosan ham
lwong sinh khéi kho ting 1én khoang 300 mg (khoang 1,15 13n) so vé6i ly tam. Ham Iuong
lipid tong s6 khi sinh khéi thu dugc bing chitosan va ly tim 1in luot 1a 22,25% va 25,11%
twong ung.

Nhu vdy, ham lwgng sinh khdi VKTQH khi thu bing chitosan cao hon so vé6i ly
tam c6 the dwgc giai thich 1a do sw két khéi giita chitosan va sinh khéi VKTQH (150mg
chitosan/lit dich VK TQH), thanh phin méi truong nudi cy (dich chiét bot dau tuong), san
phdm cta qué trinh sinh truong cia VKTQH...

Ham luong sinh khéi kho thu dugc khi sir dung chitosan tang 1én so véi ly tAm da
lam cho ham luong lipid gidm di vi do c4ch tinh lipid (%TLK). Tuy nhién, luong lipid thu
duge khong sai khac nhiéu khi st dung ca hai phwong phép trén (Bang 1). Két qua phan
tich sic ky (GC-MS) cho thdy thanh phdn axit béo hiu nhu khéng khac nhau & c4 hai
phuong phap nay.

Nhu viy, da Iya chon chitosan (loai tan trong axit acetic 0,4%) lam tac nhan thu
sinh khéi VKTQH trong s6 4 chit trg ling: sét chlorua (FeCls), nhom sunfat (Aly(SOy)s,

chitosan loai tan trong nudc va chitosan loai tan trong axit acetic 0,4%.

Két qua thu nhan sinh khéi VKTQH dua trén tac nhan két ling chitosan véi cac
diéu kién nhu ndng d6 chitosan: 150 mg/l; pH méi truong nudi (6,5-6,7); thoi gian ling:

30 phut va mét do sinh khéi t& bao nim trong khoang 2,738-4,732.
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So sanh hiéu qua thu sinh khéi VKTQH bing chitosan so véi phuong phéap ly tAim
cho thdy ham lugng sinh khéi thu duoc tang 1,15 lan. Khéi luong lipid (gam) khong thay

déi va thanh phan axit béo 1 twong dwong nhau.
Vi du 4: Tach chiét axit béo khong no dang omega 6,7,9

Hon hop phan tmg: sinh khéi khd (SKK) VKTQH dugc nghidn thanh dang bot.
Can 1kg SKK cho vao chai c6 thé tich 20 lit. Bd sung 9L metanol, 1L axit clohydric dam
déé, 5L diclometan vao chai chira sinh khéi, lic déu, van chat nép. Qua trinh phan {mg
dugc thyc hién trén méy khudy & nhiét do 70-75°C, trong 3 gid, ché d6 khudy lién tuc. Sau
phan Gng thu dugc hén hgp mau nau cénh gian, & hon hop ngudi ¢ nhiét d6 phong trong
vong 30 pht.

Loc hon hop dé loai bo sinh khéi: Hon hop sau khi phan {mg xong, dé ngudi duoc
bd sung thém 2L NaCl bio hoa. Hn hop duoc lic déu va loc qua gidy loc dé loai b bi
sinh khéi. Thu dich long chtra axit béo tong sd.

Tach TFA: Hén hop dich 16ng thu duge sau khi loc bi sinh khéi duoc tach chiét
v6i dung mdi n-hexan. BS sung n-hexan vao hdn hop trén, lic déu hdn hop va cho 1én
ph&u chiét d& phan 16p. Sau khodng 10-15 phut, hdn hop phan thanh 2 16p: 16p trén mau
vang sang chira TFA, 16p duéi mau nau sim chira metanol, axit clohydric, diclometan va
ba sinh khéi. Lép trén chita TFA duge thu lai. Tiép tuc bd sung n-hexan vao 16p dudi dé
tich chiét TFA cho dén khi 16p trén mau vang nhat. Qu4 trinh tach TFA dugce tién hanh
cho dén khi hét toan bd hdn hop sau phan tng & trén.

Loai dung méi: dung mdi chira hdn hop axit béo tw do dugc lam kho béng cach loc
hdn hop qua phdu loc c6 bd sung mudi Na,SO, khan. Sau dé tién hanh co quay chén

khong & 70°C d loai bd dung méi n- hexan va thu nhan hdn hop axit béo téng sd.

Dé tao hdn hop phén tmg tao phiic v6i ure, can 1760g ure vao binh chira, bo sung
8,8 Lit Metanol. Tién trinh khudy trén mé4y khudy tir ddng thoi gia nhict & 60° C cho dén
khi Ure tan hoan toan trong metanol. BS sung tir tir 440g TFA vao han hop trén. Hon hop
tiép tuc duge khudy tir thém 10 — 15 phit dé TFA tan déu trong hon hop. Sau d6, hdn hop
dugc dé ngudi ¢ nhiét dd phong trong 30 phut.

Tao phirc két tinh: Sau khi pha hon hop axit béo va ure tan hoan toan trong

metanol, dwa hon hop vao trong ti lanh dé ha nhiét do xubng khoang 4° C va dé tinh qua
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dém nham tao phic két tinh gifta ure va cac axit béo no, axit béo khong no mot ndi ddi.

Hén hop phan thanh 2 pha: pha rin va pha léng.

Két thic qué trinh tao phic két tinh, hdn hop duogc loc qua gidy loc d& loai bo phirc
két tinh (pha rén bao gdm ure v céc axit béo no, axit béo khong no mét ndi doi). Thu dich

16ng 13 hdn hop cac axit béo khong no chira omega 6, 7, 9.

Dich 16ng chtta hdn hop cac axit béo omega 6, 7, 9 duoc b quay chan khéng & 70°
C d& loai bd metanol. Sau khi co quay loai dung méi, hén hop thu duge & dang ran, két

tinh mau vang sang bao gdm PUFAs, ure bi 1An.

Hon hop PUFAs thu duoc sau ¢d quay duoc tach ra bing cach bd sung nude néng
60° C, khudy tir gia nhiét trén may khudy tir cho dén khi hdn hop tan hoan toan. Hon hop
phén thanh 2 16p, 16p trén méau vang chira PUFAs, 16p dudi mau tring chtra nude va ure.
Hén hop dugce phéan 16p trén ph&u chiét. Thu 16p trén chira PUFAs. B6 sung dung méi n-
hexan vao 16p dudi dé thu hdi triét dé PUFAs.

Dung moi n- hexan chita PUFAs dugc loai nude bang cach loc hdn hop qua phéu
loc ¢é bé sung mudi Na,SO, khan. Sau d6 tién hanh cb quay chan khong & 70° C dé loai
b6 dung mdi va thu hdi hdn hop axit béo khong no da ndi d6i va hiéu suit khoang 20 -
22% TFA. San phim thu dugc 13 axit béo khong no dang omega 6,7,9.

Hi¢u qua dat duwgc theo giai phap hitu ich

St dung moi trudng dich chiét bot dau tuong (ndng do 2g/1), da sang loc dugc hai
ching VKTQH khong luu huynh c6 khé ndng sinh truéng manh (1an luot theo AODgg, 13
1,415+0,012 va 1,337+0,022), chira ham luong lipit cao (21,457 + 2,272 % va 22,413 +
2,165% TLK) dac biét c6 kha ning téng hop duoc cac axit béo khong no (dang omega
6,7,9) dén trén 80% ctia téng axit béo (ching HPB.6 dat 81,66% SKK va ching VIN.2
dat 81,68% SKK). Nhu vay, 14n du tién & Viét Nam, tac gia da tim kiém, lya chon duoc 2
ching VKTQH (ching VIN.2 thudc loai Rhodobacter sphaeroides va ching HPB.6 thude
loai Rhodovulum sulfidophilum) c6 kha ning tong hop duoc cac axit béo khong no (dang

omega 6,7,9) st dung lam thwc pham chirc ning.

D4 str dung céc co chat ré tien va dé kiém nhu: bot dau tuong, cao nam men, Mg”"
lam mdi truong nhan nudi hon hop 2 chung VKTQH. Str dung md hinh ho4, t8i wu hoa

c4c thanh phin moi truong nudi nay dé nuéi hdn hop 2 chung VKTQH lya chon trong tii
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zipbox (1 lit) cho két qua sinh khdi kho ting gip 6 1an so véi sir dung mdi trudng nudi
chua t6i wu ho. Dic biét 1a ham luong lipid (2/1) va thanh phén axit béo khong thay dbi
nhleu Moi trudng nudi chira cdc thanh phan nhu: 2 ,7¢/1 dich chiét bot dau twong; 3 g/l
cao nim men; 22 mg/l Mg**. Nhu vdy, lan dau tién & Vi€t Nam da st dyng méi truong
chira co chit ré tién va d& kiém dé san xuit sinh khéi VKTQH str dung lam nguyén liéu

tach chiét axit béo khéng no.

Da xay dung duoc quy trinh san xuit sinh khdi VKTQH quy mé 3 m*/bé véi thanh
phin moéi truong nudi 1a ¥ méi trudng da t8i wu hod. Sau cac dot nhan nudi, ham lugng
sinh khéi khé trung binh dat 2,2-2,5 g/l va ham luong lipid 1a 16-18% TLK sau 7 ngay
nudi céy.

ba Iva chon chitosan (loai tan trong axit) st dung l1am chat tro lffmg thu sinh khéi
VKTQH véi cac diéu kién nhu ndng dd chitosan: 150mg/l; pH moi trudng nudi; thoi gian
ling: 30 phit; mat d6 vi khuin nim trong khoang 2,8-4,8.

ba xdy dyng duogc quy trinh tach chiét du sinh hoc giau axit béo khong no (dang
omega 6,7,9) v6i cdc thong sdnhu: chit xic tac — HCI; ty 18 sinh khéi- hon hop dung méi
1a 1: 10; nhiét d9 phan tmg 13 70-75°C; thdi gian phén tng 1a 3 gidy; didu kién khuéy lién
tuc; ty 1€ TFA: uré 1a 1:4; ty 18 uré: metanol 1a 1: 5 ; nhiét do két tinh 13 4°C; nhiét do séy
sinh khéi ban ddu 1a 70-80°C. Hiéu sufit tach chiét axit béo téng s& (TFA) tir sinh khéi
VKTQH dat dugc trén 15-20% sinh khéi kho. Hidu sudt tach chiét axit béo khong bdo hoa
tr TFA cia VKTQH thu duge dat khoang 20-27% so v&i TFA.
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YEU CAU BAO HO
1. Quy trinh san xuét axit béo khong no dang omega 6,7,9 tir vi khuén tia quang hop bao
gdm céc bude:
(i) nudi cdy thu sinh khéi:
(i.1) nhén gidng cAp 1:

Vi khuan tia quang hop (VKTQH) khong Iwu huynh Rhodovulum sulfidophilum
HPB.6 va Rhodobacter sphaeroides VTN.2 thuan khiét vé mit sinh hoc dugc bao quan
trong 6ng nghiém trén moi truong DSMZ-27 & 4°C ¢6 b6 sung NaCl 25 g/l va duoc cdy

chuy€n véi tan xuat 1 thang/lan trong dicu kién vé trung;

Ting ching Rhodovulum sulfidophilum HPB.6 va Rhodobacter sphaeroides VTN.2
moc trén moi trudmg thach sau khi cay chuyén dugc 5-7 ngay dugc cay riéng 18 trong didu
kién v tring vao céc lo thiy tinh c6 thé tich 13ml chira 10 m] moi truong DSMZ-27 long,
day kin bang nip cao su va dit dusi anh sdng dén soi dbt voi cudng do anh sang khoang

5.000 lux & nhiét d6 30 —32°C;

Sau 4 ngay chuyén sang binh hinh tru 100ml moi truong DSMZ-27 dang 16ng theo
cach twong tw va nudi cdy trong 4-5 ngay, dat mat do khoang10®- 10°CFU/ml, thu gidng
gde cho cac bude nhan gidng tiép theo;

Tir binh 100 ml cy chuyén sang binh 500ml chita mbi trudng DSMZ-27 dich, bé
sung NaCl véi ham luong 25 g/1, day kin bz"mg nap cao su va dat dudi 4nh sang dén soi d6t

vGi cudng do anh sang khoang 5.000 lux & nhiét d6 30 — 32°C;
(i.2) nhan gidng cip 2:

Tron céc ching véi ty 18 1:1. tién hanh nhan nudi hdn hop gidng sang binh duran c6
thé tich 1 1it chira 900ml moi tredng ban tong hop (BTH) duoc t6i wu hod c6 thanh phan
2,7g/1 dich chiét bot dau tuong; 3 g/l cao nAm men; 22 mg/l Mg2+, chira NaCl 25 g/L va
dat dudi anh sang dén soi dét v6i cudong do anh sang khoang 5.000 lux & nhiét do 30 —
32°C; lwong giéng hdn hop ban ddu cho vao véi i 1& 20% (v/v) twong Gng v6i OD ban
déu vao khoang 0,2-0,3;

Sau 4-5 ngdy tiép tuc nhan gidng sang binh 5 lit va 10 lit vi didu kién twong tw khi
nudi trong binh 1 lit, thu duoc giong VKTQH cé mét d khoang 5.10%- 10° té bao/ml;

-21-



3287

(i.3) Nhan giéng cip 3:

Gidéng VKTQH sau d6 duge cy chuyén sang binh nhua trong c6 thé tich 50 lit va
sau 5-7 ngay chuyén sang bé nhwa hinh hop 250 lit chra 72 méi truwong BTH véi ty 18
gidng ban dau 13 20%, sau khoang 5-6 ngay, khi mat do quang (AODyy) trong bé 50 lit va
250 lit dat khoang 1,5-1,8 tiép tuc nhin sinh khéi trong cac bé tiép theo véi ty 1&
gibng/méi trudng 13 20%;

Diéu kién nudi nhan giéng cép 3 13 bé nuoi dugce day kin dé han ché oXy Xam
nh4p, nhiét d6 khoang 25°C - 35°C, d6 pH = 6,5 - 7, cudng d6 sang 4.000 - 10.000 lux, c6
khuéy dao ngim, trong thoi gian 5-6 ngay;

(i.4) nudi trong bé phan ng quang sinh:

Nhén nuéi giéng tir binh thé tich 250 lit sang bé kinh c6 thé tich 16n 1.000 lit, rdi
1an lugt sang bé kinh c6 thé tich 2.000 lit, b& 3000 lit chira ¥ méi trudng BTH véi tj 18
gidng ban diu 1a 20%, sau khoang 7-8 ngay mat d quang (AODyg) trong bé 3.000 lit dat
khoang 2,4-2,6 tién hanh thu hoach sinh khéi;

(ii) thu sinh khdi vi khudn tia quang hop bang chitosan:

Sau khodng 7-8 ngay nudi trong bé phan mg quang sinh, dimg nudi cay va tién
hanh thu hoach sinh khdi bing cich bd sung chit tro ling chitosan & ndng do 150mg/1,
khudy manh, déu trong 2-5 pht, ¢ on dinh trong 2-3 gio;

Sau khi céc t€ bio VKTQH ling dong xudng day bé, tién hanh loai bo dich trén va
thu cén 1a sinh khéi VKTQH bing cach loc qua véi, thu sinh khéi twoi VKTQH:;

Sinh khoi twoi VKTQH dugc sy kho & 70°C thu sinh khéi kho VKTQH;

(iii) tach chiét va lam giau axit béo khong no dang omega 6,7,9:

Sinh khéi kho VKTQH thu dugc tix bude (ii) duge nghién thanh dang bdt, can lkg
sinh khéi kho cho vao chai ¢6 thé tich 20 lit, b6 sung 9L metanol, 1L axit clohydric dam
déc, 5L diclometan vao chai chira sinh khdi, 1ic déu, van chat nép, thuc hién trén may
khuay & nhiét do 70-75°C, trong 3 gidy, ché do khudy lién tuc, thu duoc hdn hop mau nau
cénh gi4n, dé hdn hop ngudi & nhiét 4o phong trong vong 30 phit;
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Loc hén hop dé loai bo sinh khéi bing cach bd sung 2L NaCl bdo hoa vao hén hop
thu dugc; ldc déu va loc qua gidy loc dé loai bo ba sinh khéi, thu dich long chita axit béo
téng s6;

Hén hop dich I1éng thu duoc sau khi loc ba sinh khéi dugc tach chibt véi dung moi
n-hexan bang cch bd sung n-hexan vao hén hop dich long thu duogc, lic déu hdn hop va
cho lén phéu chiét d& phan 16p; sau khoang 10-15 phat, hon hop phan thanh 2 16p, thu 16p
trén; tiép tuc bd sung n-hexan vao 16p dudi @ tach chibt cho dén khi 16p trén mau vang
nhat; gdp cdc 16p trén thu duoc dé thu TFA;

Loai dung méi thu hén hop axit béo tdng sb bing cach lam kho bang cach loc hdn
hop TFA qua phéu loc ¢6 bo sung mudi Na,SO, khan; Sau d6 tién hanh co quay chan
khong & 70°C dé loai b6 dung mdi n- hexan va thu nhan hén hop axit béo tdng sé;

Tao hon hop phéan ting tao phirc véi ure bang cach can 1760g ure vao binh chira, bd
sung 8,8 Lit Metanol; thuc hién khudy trén may khudy tir ddng thoi gia nhiét 6 60° C cho
dén khi ure tan hoan toan trong methanol;

B sung tir tir 440g TFA vao hdn hop trén; tiép tuc khudy tir thém 10 — 15 phut dé
TFA tan du trong hdn hop; dé ngudi hdn hop & nhiét d6 phong trong 30 phut;

Ha nhiét d hon hop da dé ngudi xudng khoang 4° C va d tinh qua dém;

Loc hén hop da dé tinh qua dém qua gidy loc dé loai bo phirc két tinh, thu dich long
12 hdn hop cac axit béo khong no chtra omega 6, 7, 9;

Co quay chan khéng & 70°C dich 16ng chtra hdn hop cac axit béo omega 6, 7, 9,
thu dugc hén hop PUFAs & dang rén, két tinh mau vang sang;

Hén hgp PUFAS thu dwoc sau co quay duogc tach ra bang cach bd sung nudc ndéng
60° C, khudy tir gia nhiét trén méy khudy tir cho dén khi hén hop tan hoan toan, thu 16p
trén chira PUFAs;

B sung dung méi n- hexan vao 16p dudi, sau d6 loc qua phéu loc c6 bd sung mudi
Na,SO, khan, va tién hanh c¢o quay chéan khéng & 70° C @ loai bé dung méi va thu hén
hop TFA.
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Hhodovulum sulfidoplhilum DSM 1374T (D16423)
Rhodovudum sp. HPB.6
Rhodovulumvisakhapatnamense A1 81 T{AMIZ070T)
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Rhodovidwm marbnan TAT28T(ATS01122)

— Rhodovuium strictumi TATS0 (AMB26709.1)
__I——R}wafsw&wi salis JATA6T (HEG80093)

Rhodovuhom lacipunicel TAZ22T (AMO21780)
Rhodobacter blasticus ATCCU 33485 0R._
 Rhodobacter viridis JAT3TT (HE572377.1)

- Rhodobacter azatoformans KA2S(DTD46.1)
Rhodobacterovatus TA234T{ AM690348 2]
Rhodobactersp. VIN.2
Rhodobacter sphaeroides TA232(ANDE3575.1)
Rhodopseudomonas fuecalis D15 (TX448375.1)
Rhodoplanes elegans OKSF2b (AF487437.1)
Rhodospirithon centeran TAM 14193 (NR_025830.1)

‘ l Ahodospivithum rebrom ATCC 11170T (WR_115549 3

Roseospiva mediosaling BN 280T (ATO00089)
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DANH MUC TRINH TU

<110> Vién Céng ngh¢ sinh hoc, Vién Han 1dm Khoa hoc va Céng nghé Viét Nam

<120> QUY TRINH SAN XUAT AXIT BEO KHONG NO DANG OMEGA 6,7,9 TU VI

KHUAN TIA QUANG HQP

<160> 2

<210> 1

<211> 1344
<212> 16S rARN
<213> Rhodovulum sulfidophilum HPB.6

<400> 1

TACACATGCA
GBAACGTGCCC
TCGGGGGAAA
AATGGCCTAC
CTGAGACACG
AACCCTGATC
GTCGTGAAGA
GCGGTAATAC
GGACTATTAA
TAGTCTAGAG
TTCGGAGGAA
AAGCGTGGGG
CAGTCGTCGG
GAGTACGGCC
CATGTGGTTT
GATTTTCCTA
CGTCAGCTCG
AGTTGCCAGC
GTGGATGACG
AGTGACRATG
AGCATGAAGT
GGCCTTGTAC
AACCCTTACG

<210> 2

AGTCGAGCGA
TTCTCTGCGG
GATTTATCGG
CAAGCCTACG
GCCCAGACTC
CAGCCATGCC
TAATGACGGT
GGAGGGGGCT
GTCAGGGGTG
TTCGAGAGAG
CACCAGTGGC
AGCAAACAGG
CAAGCATGCT
GCAAGGTTAA
AATTCGAAGC
GAGGAATTCC
TGTCGTGAGA
ATTCAGTTGG
TCAAGTCCTC
GGTTAATCCC
CGGAATCGCT
ACACCGCCCG
GGGGGCAGCN

<211> 1345
<212> 16S rARN
<213> Rhodobacter sphaeroides VTN.2

<400> 2

CNACCATGCA
GAACGTGCCC
ACGGGGGAARA
AATGGCCTAC
CTGAGACACG
AAGCCTGATC
GGTGGGAAGA
GCGGTAATAC
GGATCGGAAA
CGATCTTGAG
TTCGGAGGRA
AAGCGTGGGG
CAGTCGTCGG

AGTCGAGCGA
TTTGCTTCGG
GATTTATCGG
CAAGCCGACG
GCCCAGACTC
TAGCCATGCC
TAATGACGGT
GGAGGGGGCT
GTCAGAGGTG
GTCGAGAGAG
CACCAGTGGC
AGCAAACAGG
GCAGCATGCT

ACCCTTCGGG
AATAGGCTCG
AGAAGGATCG
ATCTATAGCT
CTACGGGAGG
GCGTGAGCGA
AGCGACAGAA
AGCGTTGTTC
ARATCCCGGG
GTGAGTGGAA
GAAGGCGGCT
ATTAGATACC
TGTCGGTGAC
AACTCAAAGG
AACGCGCAGA
TTCATTTCGG
TGTTCGGTTA
GCACTCTAGG
ATGGCCCTTA
TAAAAGCTGT
AGTAATCGCG
TCACACCATG
NCCa

AGTCTTCGGA
AATAGCCCCG
CAAAGGATCG
ATCCATAGCT
CTACGGGAGG
GCGTGATCGA
ACCACCAGAA
AGCGTTATTC
AAATCCCAGG
GTGAGTGGAA
GAAGGCGGCT
ATTAGATACC
GTTCGGTGAC

GTTAGCGGCG
GGAAACTGGG
GCCCGCGTTA
GGTTTGAGAG
CAGCAGTGAG
TGAAGGCCTT
GAAGCCCCGG
GGAATTACTG
GCTCAACCCC
TTCCGAGTGT
CACTGGCTCG
CTGGTAGTCC
ACACCTAACG
AATTGACGGG
ACCTTACCAA
CTGGATCAGT
AGTCCGGCAA
AGAACTGCCG
CGGGTTGGGC
CTCAGTTCGG
TAACAGCATG
GGAGTTGGGT

CTTAGCGGCG
GGAAACTGGG
GCCCGCGTTG
GGTTTGAGAG
CAGCAGTGGG
TGAAGGCCTT
GAAGCCCCGG
GGAATTACTG
GCTCAACCCT
TTCCGAGTGT
CACTGGCTCG
CTGGTAGTCC
ACACCTAACG

GACGGGTGAG
TTTAATACCG
GATTAGGTAG
GATGATCAGC
GAATCTTGGA
AGGGTTGTAA
CTAACTCCGT
GGCGTAAAGC
GGAACTGCCT
AGAGGTGAAA
ATACTGACGC
ACGCCGTAAA
GATTAAGCAT
GGCCCGCACA
CCCTTGACAT
GACAGGTGCT
CGAGCGCAAC
ATGATAAGTC
TACACACGTG
ATTGTTCTCT
ACGCGGTGAA
TTACCCGAAG

GACGGGTGAG
AGTAATACCG
GATTAGGTAG
GATGATCAGC
GAATCTTAGA
AGGGTTGTAA
CTAACTCCGT
GGCGTAAAGC
GGAACTGCCT
AGAGGTGARA
ATACTGACGC
ACGCCGTAAA
GATTAAGCAT
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TAACGCGTGG
CATACGCCCT
TTGGTGGGGT
CACACTGGGA
CAATGGGGGA
AGCTCTTTCA
GCCAGCAGCC
GCGCGTAGGC
TTGATACTGG
TTCGTAGATA
TGAGGTGCGA
CGATGAATGC
TCCGCCTGGG
AGCGGTGGAG
CCTGATCGCG
GCATGGCTGT
CCACACTCTT
GGAGGAAGGT
CTACAATGGC
GCAACTCGAG
TACGTTCCCG
ACGGTGCGCC

TAACGCGTGG
AATGTGCCCT
TTGGTGGGGT
CACACTGGGA
CAATGGGCGC
AGATCTTTCA
GCCAGCAGCC
GCACGTAGGC
TTGAAACTCC
TTCGTAGATA
TGAGGTGCGA
CGATGAATGC
TCCGCCTGGG

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1344

60
120
180
240
300
360
420
480
540
600
660
720
780



GAGTACGGCC
CATGTGGTTT
GTTCCAGAGA
CAGCTCGTGT
TGCCAGCATT
GATGACGTCA
GACAATGGGT
ATGAAGTCGG
CTTGTACACA
CTCGCAAGAG

GCAAGGTTAA
AATTCGAAGC
TGGTTCCTTC
CGTGAGATGT
CAGTTGGGCA
AGTCCTCATG
TAATCCCAAA
AATCGCTAGT
CCGCCCGTCA
GAGGCAGCCG

AACTCAAAGG
AACGCGCAGA
AGTTCGGCTG
TCGGTTAAGT
CTCTAGGGAA
GCCCTTACGG
AAGCTGTCTC
AATCGCGTAA
CACCATGGGA
ANCNC

3287

AATTGACGGG
ACCTTACCAA
GATCGCACAC
CCGGCAACGA
ACTGCCGGTG
GTTGGGCTAC
NNTTCCGAAT
CAGCATGACG
ATTGGTTCTA

GGCCCGCACA
CCCTTGACAT
AGGTGCTGCA
GCGCAACCCA
ATAAGCCGGA
ACACGTGCTA
GGGGTCTGCA
CGGTGAATAC
CCCGAAGGCG
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AGCGGTGGAG
GGCGATCGCG
TGGCTGTCGT
CGTCCTTAGT
AGAAGGTGTG
CAATGGCAGT
ACTCGACCCC
GTTCCCGGGC
GTGCGCCAAC

840

900

960
1020
1080
1140
1200
1260
1320
1345





