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TRONG QUA TRINH SAN XUAT BIODIESEL
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TOM TAT: Bai bao nay trinh bay cac két qua nghién ciru lién quan dén viéc san xuét biodiesel va
tan thu cac san pham phu c6 gia tri di kém nhu axit béo khong bao hoa da ndi doi (polyunsaturated
fatty acids- PUFAs), glycerol va squalene tir lodi vi tao bién di dudng cua Viét Nam,
Schzzochytrzum mangrovei. Hiéu sudt cua qua trinh san xuit cac axit béo dang methyl ester
(FAME) tir vi tao nay dat twong tng 89,2% va 46,7% so v6i dau tao va sinh khéi tao. Phan doan
chura cac axit béo bdo hoa, biodiesel thd (SFAME), dugc tich khoi phan doan gidu cac axit béo
khong bao hoa (UFAME) bang phuong phép tao phirc voi uré & 10°C. Cac dic tinh cua biodiesel
thu duoc hau hét phu hop voi tiéu chudn biodiesel B100 cua Viét Nam. Ham luong DHA (axit
docosahexaenoic, C22:6 ©-3) chiém 72,00% so vdi tong s axit béo trong phan doan UFAME. Bén
canh d6, cac nghién ctru nham sir dung glycerol thai tir qua trinh san xuat biodiesel nhu ngudn
cacbon dé nuoi trong chinh loai S. mangrovei va tao lam Spirulina platensis BM ciing da duoc thuc
hién. Trong b sinh khéi tao con lai sau qua trinh tach chiét biodiesel, ham lugng squalene chiém
khoang 50,21-80,10 + 0,03 mg/g ba sinh khdi. Céu tric ciia squalene thu dugc sau qué trinh tach
chiét di dwoc kiém tra bang pho cong huong tr hat nhan. Cac két qua thu dugc da cho thiy, khai
thac theo huéng tin thu cac san pham phy co gia tri ndi trén c6 thé giam gia thanh san xuét
biodiesel tir loai vi tdo nay.

Tuwr khoa: Schizochytrium mangrovei, biodiesel, fatty acid methyl esters, glycerol, squalene.

MO PAU

Hién nay, biodiesel dang thu hut su quan
tdm cua cic nha khoa hoc nhu 13 ngudn ning
luong tai tao, khong doc, phan hay sinh hoc,
than thién véi moi truong va ¢ thé thay thé cho
nhién liéu hoa thach thong thuong dang dan can
kiét (Jeon & Yeom, 2010; Atadashi et al.,
2013). Trong sd cac ngudn nguyén liéu ding dé
san xuat nhién liéu sinh hoc, vi tao dugc xem la
ngudn nguyén liéu c6 nhidu loi thé dé san xuét
biodiesel do téc dd sinh trudng nhanh, ham
luong dau cao, viéc nudi tréng khong bi anh
hudng boi dia diém nudi trong, mua vy, khi hau,
va dé dang mé rong quy mo... (Demirbas, 2010;
Ahmad et al., 2011). Biodiesel san xuit tir dau
tao ¢6 thé cao gip tir 15-300 1an so voi viée san
xuét biodiesel tir cc loai cdy trong truyén thong
tinh trén cung don vi dién tich (Chisti, 2007).

Gia thanh cao 1a mot trong nhitng yéu t6 16n

nhat can tré viée thuong mai hoa diesel tur vi
tao. Cac bién phap nhdm lam giam chi phi cia
biodiesel 14 mdi quan tdm 16n trong nghién ciru
nhién liéu sinh hoc. Gan day, cac nghién ciru
tap trung vao viéc giam thiéu cac chi phi
nguyén vat liéu va khai thic san phim phy c6
gia tri di kém. Cac san phim nay c6 thé 1a cac
axit béo, vitamin, sterol, hoac cac phan tu co
hoat tinh sinh hoc khac. Trong sb do, rat nhiéu
san pham c6 gi tri thuong mai cao nhu cac axit

béo khong bio hoa da nbdi do6i-PUFAs
(polyunsaturated fatty acids): axit
eicosapentaenoic  (C20:5w-3, EPA) va
docosahexaenoic (C22:60-3, DHA),

docosapentaenoic (C22:5m0-6, DPA), thuong
duge st dung trong nganh cong nghiép dugc
phim nhu chat bd sung dé ngin ngira bénh tim
mach, bénh trdm cam va c6 hoat tinh khang
viém (Adarme-Vega et al., 2012). Bén canh do,
con c6 squalene, mot chat chéng oxi hoa tiém
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ning, c6 tic dung ting cuong mién dich, giam
cholesterol mau (Nergiz & Celikkale, 2011) va
glycerol- mot ngudn cacbon ma mot sé loai vi
tao c6 thé st dung (Ethier et al., 2011).

Biodiesel c6 thé dugc san xudt bang cic
phuong phap khac nhau, trong d6 phuong phap
chuyén vi ester tai chd duoc xem la phuong
phap don gian, tiét kiém thoi gian, giam gia
thanh ctia san phdm diesel cudi cung va la
phuong phép thich hop véi nguon nguyén liéu
la vi tdo (Haag, 2007; Ehimen et al., 2010).

Schizochytrium mangrovei 1la mot loai vi tao
bién di dudng duoc phan lap tai Viét Nam co
kha ning tich liiy lipit cao v6i thanh phan axit
béo kha phu hop cho viéc san xuit biodiesel Va
PUFAs trong d6 ham luong hai axit béo chu yéu
12 DHA chiém 43,52% so v&i téng sb axit béo-
TFA (total fatty acids), axit palmitic (C16:0)
chiém 37,71% so voi TFA (Hong et al., 2011).
Nghién ctru ndy tip trung vao viéc san xuit
biodiesel va tan thu cic san phidm phu nhu
PUFAs va glycerol tir sinh khéi tio bang
phuong phap chuyén vi ester tai chd. Glycerol
sau do duoc st dung tr& lai dé nudi trong tao
Schizochytrium va Spirulina. B sinh khéi tao
con lai s€ dugc sur dung dé tach chiét squalene.
Cac két qua thu dugc s& 1a tién dé& cho cac
nghién ctru tiép theo nhdm hién thuc hoa viéc
dua biodiesel vao thuc té.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Chiing tio va diéu kién nudi trong

Loai S. mangrovei dugc phan 1ap tu huyén
dao Phu Quéc, Kién Giang nam 2006-2008, loai
tao lam Spirulina platensis BM thudc tdp doan
gidng ciia phong Cong nghé Tao, Vién Cong
nghé sinh hoc, Vién Han lam KH & CN Viét
Nam. Ching vi tao nay dugc nudi trong & hé
thdng 1én men 30 va 150 lit (Hong et al., 2011).
Sinh khéi tao sau khi thu hoach dugc rira bang
nudc ct 3 lan, siy kho & 80°C va bao quan
trong desiccator lam nguyén liéu dé chuyén hoa
biodiesel. S. platensis BM dugc luu giit trén
mdi truong SOT theo cong bd cua Ngd Thi
Hoai Thu va nnk. (2007), dugc sir dung trong
cac thi nghiém sir dung glycerol thai nhu nguén
C dé nudi trong.
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Séan xuat biodiesel va xac dinh cac dac tinh
cia biodiesel san xuat dwgc

Biodiesel dugc chuyén hoa tir sinh khéi tao
theo mo td cua Johnson & Wen (2009) va
Wanasundara (2010) v&i mét s6 cai tién dé phu
hop véi didu kién phong thi nghiém Viét Nam
(Pinh Thi Ngoc Mai va nnk., 2012). Sau khi thu
duoc cac axit béo dang methyl ester (FAME),
thanh phan axit béo khong bio hoa (UFAME)
s€ dugc tach ra khéi axit béo bao hoa (SFAME)
bang phuong phap tao phirc véi uré & 10°C
trong 12 h. Phan SFAME-biodiesel sinh hoc thd
va UFAME-chita DHA tiép tuc duoc lam sach
bang nudc 4m véi ty 16 50 biodiesel: 50 nudc
cat (v/v) cho dén khi pH cua nudc rira dat trung
tinh. Hiéu sudt cua qua trinh chuyén hoa
biodiesel duoc xac dinh dwa trén khoi lugng cua
san pham biodiesel thu dugc so véi ham lugng
lipit téng sd chira trong sinh khdi tao (% theo
khdi lwong dau). Cac tinh chit dic trung cia
biodiesel thu dugc va cac tinh chat ngoai quan
dugc xac dinh theo cic phwong phap chuin
ASTM do Viét Nam quy dinh tai Phong thur
nghiém Xang- -Dau-Khi, Trung tim ky thuat tiéu
chuin do luong chit lwong 1, Tong cuc tiéu
chuén do luong chét luong Vle_:t Nam, B6 Khoa
hoc va Cong nghé.

Thanh phan va ham lugng axit béo duge xac
dinh bang phuong phap sac ky khi tai Vién hoa
hoc cac hop chit ty nhién theo tiéu chudn
ISO/FDIS 5590:1998, Lién bang Dtlic theo
phuong phap da mo6 ta trong cong b clia Dang
Diém Hong va nnk. (2007).

Sir dung glycerol nhu ngudn C dé nudi trong
Schizochytrium mangrovei va Spirulina
platensis BM

Glycerol thd duogc tinh sach béng ethanol dé
loai bo cac axit béo tu do, mudi vo co. Pdi véi
S. mangrovei, glucose trong moi truong M1
dugc thay thé béi 30, 50, 70, 90 g/L glycerol
thai ra tir qua trinh chuyén hoa biodiesel (Hong
et al., 2011). Thi nghiém dugc tién hanh & binh
tam giac 250 mL chua 100 mL mdi trudng,
nhiét do 28°C, lic 200 rpm. Sau 4 ngay nudi
trong, luong sinh khéi kho va ham luong lipit
tong s trong sinh khdi tao duoc x4c dinh.

DO} v6i S. platensis BM, loai tdo nay duoc
nuoi cay trong cac binh tam gidc 250 mL chira
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100 mL méi truong SOT v6i NaHCOs 1a ngudn
C, glycerol thai dugc bd sung vio mdi trudng
SOT (& noéng do 2,5 mM) va ndng d6 NaHCOs
dugc giam xudng tir 16,8 g/L xubng 0 g/L. Tt
ca thanh phin khac trong méi trudng duoc giir
nguyén. Nhiét d¢ nudi tréng duoc duy tri ¢ 28
+1°C va cuong d6 chiéu sang 1a 100 wmol/m?s,
lic & 100 rpm. Tt ca cac thi nghiém duoc lip
lai 3 1an.

Tach chiét squalene tir ba sinh khdi tio sau
qua trinh san xuit biodiesel

Lipit tir ba sinh khéi tao dugc tich chiét
theo phuong phap Bligh & Dyer (1959) v6i mot
sO cai tién cho phu hop véi diéu kién phong thi
nghiém cua Viét Nam. Sau do, phan lipit khong
xa phong hoa dugc tach tir lipit tong s6 theo mo
ta cua Lewis et al. (2001). Squalene dugc phan
tach tur phan lipit khéng xa phong hoa trén ban
sic ky 16p mong (TLC) va dugc dinh luong
bang phuong phap sic ky long cao ap (HPLC)
(Pinh Thi Ngoc Mai va nnk., 2013). Sau khi
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tinh sach qua cét sdc ki s\ilicagelﬂ 60, ciu truc
squalene dugc xac dinh bang phd cong hudng
tor hat nhan (NMR) st dung may Bruker

Avance-500 MHz spectrometer (Bruker,
Karlsruhe, CHLB brc) tai Vién Hoa hoc, Vién
Han 1am KH & CN Viét Nam.

KET QUA VA THAO LUAN

Biodiesel tir vi tdo Schizochytrium va dac tinh
ciia ching

Chuyén vi ester tai chd 1a phuong phap
duoc st dung nhiéu cho viéc san xuit FAME tur
sinh khdi tao (Johnson & Wen, 2009). Qua trinh
nay dé dang chuyén ddi dau sinh khéi tao thanh
FAME mot cach truc tiép tur sinh khéi chira dau,
do d6 loai bo cac bude tach chiét bang dung
mdi can thiét nguyén liéu chira dau. Hiéu suét
san xuat FAME tir S. mangrovei PQ6 bang
phuong phap chuyén vi ester tai chd khoang
89,2% tinh trén khdi lwong dau va 46,7% dua
trén khéi lugng tao.
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Hinh 1. Thanh phin SFAME (A) and UFAME (B) san xuét tir sinh khdi Schizochytrium mangrovei

Két qua thu dugc cho théy, phan doan
SFAME va UFAME chiém 72% va 28% khdi
lwong, twong tng. Thanh phan axit béo cua hai
phan doan nay duoc chi ra & hinh 1. Thanh phan
cac methyl ester chu yéu c¢6 chira trong SFAME
do 1a C16:0 (70,03 + 2,56% so voi TFA), C14:0
(8,14 £ 0,45% so voi TFA), C15:1o-5 (5,78 +
0,34% so v6i TFA). Tat ca cac methyl ester co
C14-16 chiém khoang 83,95% so véi TFA (hinh
1A). Gia tri nay cho thiy biodiesel duoc san
xudt ra co chét lugng cao. Pdi voi UFAME, cac

methyl esters chiém chia yéu 1a C18:2wm-6-t
(5,12 + 0,15% so voi TFA), C20:10-7 (20,01 +
1,02% so voi TFA), C20:3w-6 (1,80 £ 0,13% so
voi TFA), C22:5w-3 (1,07 £ 0,05% so voi
TFA), C22:6®-3 (72,00 + 2,31% so véi TFA)
(hinh 1B). Nhu véy, c6 thé thiy rd mot lugng
l16n DHA tap trung & phan doan UFAME.
Mot lugng nho DHA da bi méat sau qua trinh
chuyén vi ester va tinh sach phan doan giau
PUFAs.
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Bdng 1. Céc chi tiéu chit lugng cta san phim biodiesel san xuit tir sinh khéi tao S. mangrovei PQ6

Diesel sinh hoc chuyén hoa

Chi tiéu bon vi Phuo:}ll‘% phdp Tiéu chuan ¢6 thu san pham phu

v PUFAs

Khoi lugng Kg/m’ TCVN 6594 860 - 900 885,67

riéng ¢ 15°C

Diém chop °C TCVN 2693 Min 130 188,34

chay cbc kin

Nudc va can % thé tich TCVN 7757 Max 0,05 0,02

D6 nhot dong cSt

hoc & 40°C TCVN 3171 1,9-6,0 5,18

Tro sulphat % khoi lugng TCVN2689 Max 0,02 0,001

Luu huynh ppm TCVN 7760 500 9,50

D¢ an man TCVN 2694 Loai 1 Loai 1

dong

Tri sb xétan TCVN 7603 Min 47 69,50

Piém vin duc  °C ASTM D 2500 19,45

Cén cacbon % khbi lugng TCVN 6324 0,5 0,43

Tri s6 axit mg KOH/g TCVN 6325 0,5 6,50

Chi s6 iot g lot/100 g TCVN 6122 Max 120 41,21

Do 6n dinh oxi  Gio EN 14112 6 0,07

hoa (110°C)

Nhiét do cat, °C

90% thu hoi ASTMD 1160 360 395,23

Ngoai quan Mit thuong Khéng cé nude,  Khong c6 nude, can va tap

can va tap chat chét lo limg

lo ltng

Béang 1 trinh bay dac tinh cta biodiesel san
xudt tir sinh khéi S. mangrovei. Két qua cho
thdy, san phém biodiesel thu dwoc c6 11/15 chi
tiéu dat yéu cdu cia san pham diesel sinh hoc
B100 theo tiéu chuén Viét Nam cong bd, gdm
khéi lwong riéng ¢ 15°C, ham lugng nudc va
can, d6 nhot dong hoc, tro sulphat, luu huynh,
d0 an mon déng, tri s6 xétan, can cacbon, trj sd
iot va cac tinh chit ngoai quan (TCVN 7717:
2007). Céc chi tiéu chua dat chudn can tiép tuc
¢6 nhitng nghién ctru sdu hon dé cai thién.

Sir dung glycerol nhu ngudon C dé nuéi trong
Schizochytrium mangrovei va  Spirulina
platensis BM

Trong qua trinh san xudt dau diesel sinh
hoc, glycerol 1a mot san phadm phu, khong tinh
khiét va c6 gia tri kinh té thdp. Chi phi tinh ché
glycerol cho cac ung dung y té cao. Chinh vi
vy, mot huéng di khac 1a s dung glycerol tho
lam nguon C cho nudi trong tao véi muyc tiéu
san xuat DHA thong qua qua trinh nuéi trong di
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dudng (Chi et al., 2007). O déy, ching toi thi
nghiém viéc sir dung glycerol thai véi cac nong
d6 khac nhau tir 30-90 g/L (viét tit WG30-90)
dé nuoi trong S. mangrovei cho san xuat sinh
khéi giau DHA. Két qua chi ra & hinh 2 va bang
2. Sinh truéng va ham lugng lipit tong sb cua S.
mangrovei dugc danh gia sau 4 ngdy nudi ciy &
cac cong thic thi nghiém da cho thy, lwong
sinh khdi kho va lipit tong sb cao nhat dat dugc
khi st dung glycerol thai véi nong do 50 g/L
(10,95 g/L; 48,02% sinh khdi kho) twong tmg
voi cong thuc ddi chimg sa dung 30 g/L
glucose. Viéc phan tich thanh phan axit béo clia
sinh khéi tao nay khi nuéi trong trén ngudn C la
glucose va glycerol thai (50 g/L) da cho thiy,
phé axit béo khi méi truong dugc bd sung
glycerol thai don gian hon so véi glucose nhung
lai c6 ham lugng DHA 1a tuong ty nhau ddi déi
v6i ca hai cong thirc. Thanh phéan axit béo don
gian sé& tao diéu kién thuan loi cho qua trinh
tach chiét va tinh sach sau nay.
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Bdng 2. Thanh phan axit béo trong sinh khdi S. mangrovei khi nuéi trong méi trudng c6 bd sung 30

g/L glucose va 50 g/L glycerol thai

Ham lugng (% so vai tong sb axit béo)

Thanh phan 30 g/ L glucose 50 g/L glycerol thai
C14:0 1,70 £ 0,02 1,71 £0,01
Cl4:1w-5 0,65 £0,01 -
C15:0 - 2,60 +0,12
Cl5:1w-5 6,20 + 0,43 -
C16:0 30,90 £2,17 41,91+ 1,56
Cl6:1w-7 0,53 +£0,01 -
Cl6:1®-9 1,21 £ 0,03 -
C17:0 0,25 +0,01 1,32 +0,01
C18:0 0,93 £0,05 1,09 £ 0,02
Cl18:1w-7 0,34+ 0,03 -
Cl182m-6 0,14 +£0,01 1,58 £0,01
Cl18:4m-3 0,13 +0,02 -
C20:0 0,06 £+ 0,00 -
C20:3w-3 - 2,47 +£0,12
C20:3 0-6 0,32 +0,01 -
C20:4®-3 1,24 +0,16 -
C22:4m0-6 0,12 + 0,00 -
C22:50-6 10,16 £ 0,57 -
C22:60-3 45,12 £1,42 47,09 £ 1,16
A cling c6 mot sb nghién ctiru duoc thuc hién trén
& 60 nguon C hitu co (Narayan et al., 2005). Lugng
§ g 50 sinh khdi kho, ham luong cac sdc té, nhu
- chlorophyll va phycocyanin trong sinh khoi tdo
Sg & cong thic ddi chiung va cac cong thirc thi
2 £ 30 nghiém c6 bd sung glycerol thai dwoc trinh bay
% a & hinh 3. C6 thé thdy sinh khéi va ham lugng
= g sac to thay doi dang ké gilta cac cong thirc va
g tdo sinh trudng tot nhat & cong thic véi ngudn
E o . C gdm 2 g NaHCO4/L va 2,5 mM glycerol thai
T Glucose WG30 WG50 WG70 WG 90

= Sinh khéi khé o Lipitténg sé

Hinh 2. Sinh trudéng va ham luong lipit tong sb
cua S. mangrovei khi st dung glucose va
glycerol thai (WG) tir qua trinh san xuét
biodiesel

Khong giong nhu S. mangrovei, Spirulina
platensis BM la loai vi tdo lam quang tu dudng
st dung ngudén C v6 co 1a chu yéu. Tuy nhién,

(CT4).

Thanh phan axit béo trong sinh khéi tao &
cong thire dbi ching va CT4 tuong tu nhau. Hai
axit béo ALA (o-linoleic acid, C18:2w-6) va
GLA (y-linolenic acid; C18:30-6) chiém toi
36,15 va 33,45 % so voi TFA & cong thic ddi
chirng va CT4, tuong tmg (bang 3). Cac két qua
trén da chung minh viéc sit dung glycerol thai
dé nudi trong tao Schizochytrium va Spirulina
hoan toan kha thi.
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Bdng 3. Ham lugng axit béo (% so véi tong sb axit béo) trong sinh khdi Spirulina platensis BM &

cong thirc d6i ching va CT4

Ham lugng axit béo (% so vodi axit béo tong s0)

Thanh phan P&i chimg CT4
C16:0 44,02 + 1,02 4494+ 1,14
C16:10-7 8,54+ 0,15 8,63 0,78
C18:0 2,01 0,01 3,07+ 0,01
C18:109 9,04 + 0,86 9,61 + 0,47
C18:20-6-t (ALA) 12,19 40,75 11,34+ 0,72
C18:30-6 (GLA) 23,96 + 1,03 22,11 41,12

Dbi chimg- Mbi trudng chita 16,8 g NaHCO;; CT4: Mbi truong chira 2 g NaHCO; + 2,5 mM glycerol thai.
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Hinh 3. Anh hudng cua glycerol thai
1én sinh khéi va ham lugng séc td
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ot NaHCO; + 2,5 mM glycerol thai; CT2: 9
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thai; CT3: 4 g NaHCO; + 2,5 mM
glycerol thai; CT4: 2 g NaHCO; + 2,5
mM glycerol thai, CT5: 2,5 mM glycerol
thai
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Hinh 4. Ség ki 16p mong (A) va sic ki dd squalene tinh sach
tur ba sinh khoi S. mangrovei sau qua trinh san xuat biodiesel (B)

1: squalene chuén; 2: squalene tinh sach tir bi sinh khéi S. mangrovei sau qua trinh san xuat biodiesel.

Tach chiét squalene tir bi sinh khoi sau qua
trinh san xuat biodiesel

Théach thitc 16n nhit coa viéc san xuét
biodiesel tr vi tdo d6 1a san pham tao ra phai
canh tranh dugc vdi gid thanh clia cdc nguyén
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liéu truyén théng (dau mo). Vi vy, can co cac
giai phap nhim giam gia thanh cua biodiesel aé
c6 thé dua san pham vio doi song. Cac san
phim phu cé gia tri nhu PUFAs (EPA, DHA)
da dugc tan thu cung voi biodiesel tach tir sinh
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khdi S. mangrovei. Bén canh d6, glycerol thai tir
qué trinh san xuit biodiesel dugc st dung nhu
ngudn cacbon dé nudi trong S. mangrovei va
Spirulina platensis. Ngoai ra, con c6 squalene,
mot chat co gia tri, dugc tach tir ba sinh khi
sau qua trinh san xuét biodiesel. Gia tri kinh té
cua squalene cling s& gilip cho viéc giam chi phi
cudi cling ctia viéc san xuat biodiesel. Theo quy

trinh tach chiét va xac dinh ham luwong squalene
da duogc trinh nay trong phuong phap nghién
ctru, ching t6i xac dinh dugc ham luong chét
nay dao dong khoang 50,21-80,10 + 0,03 mg/g
bd sinh khoi. Nhu vay, c6 thé thiy phan
l6n lugng squalene dugc tdp trung trong ba
sinh khéi sau khi da tach chiét biodiesel va
PUFAs.
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Hinh 5. Pho NMR cua squalene tinh sach tir b sinh khdi S. mangrovei sau qua trinh san xuit diesel
sinh hoc. A: Phd 'H NMR (500 MHz, CDCls); B: Ph6 °C NMR (125 MHz, CDCls).
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Cau tric cia squalene tach chiét tir ba sinh
khoi tdo sau qua trinh sin xuat biodiesel

Dé xac dinh cau truc, squalene tach chiét tir
ba sinh khdi tao sau khi san xuit biodiesel dugc
tinh sach bang sic ki cot silicagel. Mot s6 phan
doan giau squalene dugc phat hién bang TLC
dua trén chit chuin. Cac phan doan nay sau dé
duoc tap trung lai va lam bay hoi dung moéi thu
liy squalene. Két qua thu dugc ¢ hinh 4 cho
thdy, squalene tach chiét dugc co do tinh sach
cao va khong bi tap nhiém. Cau tric cia
squalene da tach chiét tiép tuc dugc khang dinh
bé‘mg nhitng dir lidu phd cong huong tr 'H va
3C (hinh 5). Phé '"H NMR (500 MHz, CDCl;)
(hinh 5A) cho thiy cic nhom methyl & & 1,60
(s, 18H) va o 1,68 (s, 6H), cac nhom methylene
09 1,99-2,03 (m, 20H), va cac tin hi¢u ndi sinh
& & 5,084-5,148 (m, 6H). Phd °C NMR (125
MHz, CDCL) (hinh 5B) cho thdy carbon methyl
0 0 16,00; 16,04; 17,67; carbon methylene & &
25,685; 26,686; 26,797; 28,293; 39,747; 39,770
va céac carbon co nbi doi & & 124,303; 124,334;
124,440; 131,223; 134,892; 135,099. Phé NMR
trong tu voi phd squalene chudn va thu vién
khéi phd di cong bd (Pouchert & Behnke,
1993).

KET LUAN

Tu cac két qua nghién cuu dugc trinh bay
néu trén chiing t61 rat ra mét so két luan sau:

Phuong phap chuyén vi ester tai chd la
phuong phap phu hop, hiéu qua dé san xuit
diesel sinh hoc tir vi tao bién di dudng
Schizochytrium mangrovei. Hiéu suit cua qua
trinh san xudt cac axit béo dang methyl ester
(FAME) tir vi tio nay dat 89,20% so v&i dau tao
va 46,70% so voi sinh khi tdo.

Biodiesel san xuit dugc co 11/15 chi tiéu
bao gém khdi lugng riéng ¢ 15°C, diém chop
chdy cdc kin, ham luong nuée va cin, dd nhot
dong hoc o 40°C tro sulphat, luu huynh, d6 an
mon ddng, tri s6 xétan, can cacbon, tri sb iot va
cac tinh chit ngoai quan phi hop véi tiéu chuin
Viét Nam déi voi biodiesel B100.

Ham luong DHA trong phan doan UFAME
chiém 72,00% so v6i tong so axit béo.

Luong sinh khéi va ham luong lipit tong s&
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cua S. mangrovei dat cao nhét khi moi truong
nudi duoc bd sung 50 g/L glycerol thai. Sinh
khéi tao nudi & didu kién ndy c6 thanh phan pho
axit béo don gian hon nhung lai c6 thanh phan
DHA cao hon (dat 47,09% so vdi tong sd axit
béo) so véi cong thirc dbi ching chira 30 g/L
glucose.

Tao Spirulina platensis BM sinh trudng tot
nhit khi méi truong co6 2 g/L NaHCO; va bd
sung 2,5 mM glycerol thai. Thanh phan axit béo
ctia sinh khdi loai tao nay khong c6 su khac biét
dang ké so v6i khi nudi trong trong moi truong
chuan SOT.

Squalene tap trung chii yéu ¢ ba sinh khéi S.
mangrovei sau qua trinh san xuét diesel sinh
hoc v61 ham lwgng dat 50,21-80,10 = 0,03 mg/g
ba sinh khéi. Cau trac cua squalene di tach
chiét dugc khing dinh lai boi nhirng dit liéu phd
cong huong tir 'H va °C.
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BIOFUEL FROM VIETNAM HETEROTROPHIC MARINE MICROALGAE:
BIODIESEL AND SALVAGING CO-PRODUCTS (POLYUNSATURATED
FATTY ACIDS, GLYCEROL AND SQUALENE) DURING BIODIESEL
PRODUCING PROCESS
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*Graduate University of Science and Technology, VAST

SUMMARY

In this paper, we present the results relating to producing biodiesel and valuable added co- products, such
us polyunsaturated fatty acids, glycerol and squalene from Vietnam heterotrophic marine microalga,
Schizochytrium mangrovei, which was isolated from Phu Quoc Island, Kien Giang province, Vietnam in
2006-2008. The productivity of fatty acid methyl esters (FAME) from this microalga resulted in a yield of
89.2% based on algal oil and 46.7% based on algal biomass. The saturated fatty acids-SFA (biodiesel) was
separated from fraction enriched in unsaturated fatty acids-PUFAs by urea complexation method at 10°C.
Almost parameters of obtained biodiesel meet Vietnam Biodiesel B100 Standard. Docosahexaenoic acid
(C22:60-3) in PUFA fraction reached up 72.00% of total fatty acid. Waste glycerol from biodiesel process
can be used for cultivating S. mangrovei and Spirulina platensis BM. In spent biomass after biodiesel
production process, squalene was detected approximately 50.21-80.10 + 0.03 mg/g of spent biomass. The
structure of squalene in residues of the biodiesel process was confirmed from its nuclear magnetic resonance
spectra. The obtained results indicated that the cost of producing biodiesel from microalgae can be reduced if
we fully exploit valuable added co-products above besides biodiesel.
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