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NGHIEN CUU ENZYME LIPASE TU CANDIDA RUGOSA
VA PORCINE PANCREAS XUC TAC PHAN UNG
TRANSESTER HOA DAU DUA
Tran Thi Bé Lan', Nguyén Phwong Phi’ va Phan Ngoc Hoa®

ABSTRACT

The objective of this study is to determine biocatalysis of the coconut o0il’s
transesterification reaction with ethanol using commercially purified free Candida rugosa
(LCR) and Porcine pancreas (LPP) lipase. Evaluating the key conditions parameters
affecting lipase activity and stability bases on identifing ester index and yield. The best
result has achieved when ester index and yield of LCR and LPP catalyzing are
respectively 7.03(mg KOH/g), 0.81% in 35°C, the phosphate buffer pH 7.0, stirring 250
(ring/min), 6 h and 6.01(mg KOH/g), 0.73% in 35°C, the borate buffer pH 9.0, stirring
200 (ring/min), 5 h. Conversion in the best condition of reaction is identified to base on
GC/FID analysed method,; however, the cost is relatively expensive. The result shows that
conversion of LCR catalyzing is 0.77% better than LPP catalyzing is 0.43%. From this
studying result, free lipase enzymes for catalyzes transesterification of conditions is
established (but yields is low); and the method to determine ester index in order to
determine reaction’s yield, is also relatively good.

Keywords: Transesterification, biodiesel, coconut oil, lipase enzymes, Candida rugosa,
Porcine pancreas

Title: Study on lipase enzymes for catalyzes transesterification of coconut oil
TOM TAT

Muc tiéu cua nghién cieu nay la xdac dinh xuc tac sinh hoc cua phan vng transester hoa
dau dira véi ethanol b&ng cach sw dung lipase Candida rugosa (LCR) va Porcine
pancreas (LPP) thwong mai duoc tinh ché ¢ dang tw do. Cdc théng sé diéu kién quan
trong anh hwong dén hoat dong va tinh bén cuia lipase dwoc danh gia dwa vao xdc dinh
chi s6 ester va hiéu sudt thu hoi. Két qua cho thdy két qua tot nhdt khi chi sé ester va hiéu
sudt thu hoi ciia phan immg xiic tac LCR va LPP lan lwot la 7,03(mg KOH/g); 0,81% ¢
35°C; dém phosphat pH 7,0; khuay 250 (vong/phut); 6 h va 6,01(mg KOH/g); 0,73% o
35°C; dém borat pH 9,0; khudy 200 (vong/phit); 5 h. B chuyén héa thwc & diéu kién tot
nhat cia phan ung duoc xac dinh dya vao phan tich GC/FID; Tuy nhién, chi phi thi
twong doi cao. Két qud cho thay xiic tde LCR cho dé chuyén héa la 0,77%, cao hon LPP
(0,43%). Tir két qua ciia nghién ciru nay, diéu kién cho phan ing transester héa xic tac
enzyme lipase dang tw do duogc thiét lap (nhung hiéu sudt thu hoi rit thap) va phwong
phdp xdc dinh chi s6 ester dé xdc dinh hiéu sudt ciia phan vmg ciing twong doi tot.

Tir khéa: Transester héa, biodiesel, diu dira, enzyme lipase, Candida rugosa, Porcine
pancreas

1 PAT VAN PE

Hién nay, nguon nhién li¢u hoa thach dang dan can kiét, giai phdp ma con nguoi
tim dén dé khic phuc chinh 1a tim ngudn ning lugng méi. Khac véi cac ngudn
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nang luong tai tao khac, nang lugng sinh khéi khong nhiing thay thé ning luong
hoa thach ma con gop phan xt Iy 6 nhiém méi truong.

Dau diesel sinh hoc (ester alkyl acid béo) dugc san xuat bang phan tng transester
héa hén hop céc acid béo tu do (FFA) va triacylglyceride (TAG) véi alcol duoc
xuc tac acid hodc base (xtc tac hoa hoc), hay enzyme lipase (xuc tac sinh hoc).
Xuc tac hoa hoc khong nhitng doc hai ma con can nhiéu giai doan xt 1y mai thu
duogc dau diesel sinh hoc. Nguogc lai xtc tic sinh hoc c6 thé ester hoa ca FFA va
TAG trong mét giai doan. Vi vdy, xuc tac enzyme hpase dang 14 tiém ning cho san
xuit quy md céng nghiép nham rat bét giai doan, giam chi phi, tinh doc hai va 6
nhiém mai trudng.

Di c6 nhiéu cong trinh nghién ctru tmg dung enzyme lipase tu do hay cb dinh trén
nhimg chat mang khic nhau lam xuc tic cho phan Ung transester héa trén cac
ngudn dau m& dong-thyc vat khac nhau hay dau di qua s dung. Tuy nhién, cho
dén nay van chua tim thay cong trinh nghién ciru nio trén ngudn nguyén lidu dau
dira Viét Nam d6i v6i bat ky loai enzyme ndo va trén tac nhan transester hoa
la ethanol.

Muc tiéu cua nghién clru nay la x&c dinh xuc tac sinh hoc cua phan ng transester
héa dau dira véi ethanol bang cach st dung ché pham lipase Candida rugosa
(LCR) va Porcine pancreas (LPP) thuong mai dugc tinh ché ¢ dang tu do.

2 NGUYEN LIEU VA PHUONG PHAP
2.1 Nguyén li¢u - héa chit - thiét bi
Enzyme lipase tir Candida rugosa Type VII (= 700 unit/mg solid) ky hiéu L1754

(LCR). Enzyme lipase tir Porcine pancreas, Type 11, ky hiéu L3126 (LPP). Ca hai
enzyme déu do hing Sigma-Aldrich (M¥) cung cap.

Dau dira duge mua tir cong ty san xuat dau dira Tin Vui. D¢ acid < 0,24%, nong do
nudce < 0,1%, acid lauric 49-51%.

Ethanol 99,7° (Trung Qudc) va mot sb hoa chit do hing Merck (Darmstadt,
Germany) cung cap.

Thiét bi: May khudy tir gia nhiét (Heidolph MRHei-Standard dung cho xtc tac
LQR va IKA®RH-KT/C dl‘lng cho xuc tac LPP), n}icroburet c6 vach chia do nhé
nhat 1a 0,01 mL vdi thé tich t6i da 1a 2 mL va mot so thiét bi thong thuong khac.

2.2 Phwong phap nghién ciru

Céc s6 liéu dugc tinh toan, xir Iy bang phan mém phan tich ANOVA va duoc trinh
bay dudi dang bang biéu va bi€u do trén phan mém Microsoft Excel.

8 g dau dura (chi s6 acid I, (mg) KOH g/dau g; d6 am X%) v6i cac bot lipase (1,5%
trong luong dau) dat trong erlen 50 mL trén may khudy tir y (vong/phut), & ap suét
khi quyén, nhi¢t d¢ t (°C), thoi gian t (h), khi d6 mot luwgng ethanol xac dinh duoc
thém tir tir vao véi téc do 1 giot/gidy. Sau phan ung, san pham dugc tach bang
cach ly tam 3500 (vong/phit), tach lay 16p trén cung 1a biodiesel (Wei et al., 2004;
Julio et al., 2007 va Hong-yan et al., 2009).
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Gia thiét cac khao sat ban dau khao s;it xuc té}c LCR: chon lugng LCR 1a 0,12 g;
1 g dung dich dém phosphat pH 7,0; toc d6 khay 375 (vong/phut).

Khéo sat gu’lc tac LPP: chon Iugng LPP 12 0,2 g; 1 g dung dich dém borat pH 9,0;
toc d6 khay 300 (vong/phut).

Thém vao gié, ty 1é et’hanol 9‘9,7°: dﬁq cho ’cé 2 xuc tac la 6:1; nhiét do 40°C; thoi
gian 4 h, dan thay th¢ cac di€u kién tot nhat tuong ung tim dugc cho cac khao sat
ke tiep. ,Hiéu sgét thé cua moi khao vsét duoc xac dinh bang cach gﬁn san pham.
Hiéu suat thu hoi tinh trén 2 g san pham cua phan Gng ti 1¢ voi chi so ester cua san
pham biodiesel dugc xac dinh dwa vao phuong phap do nhu sau:

Chi s6 ester = chi s6 xa phong - chi s6 acid.

Chi sb xa phong tinh dugc khi xa phong 2 g sénﬂphém biodiesel v6i 25 mL dung
dich KOH 0,5 N trong ethanol, ¢ 30 phut va chuén d¢ bang dd HC1 0,5 N cho t6i
khi mat mau, dung dich phenolphtalein 0,1% lam chi thi mau. Khi d6, 1mL dung
dich KOH 0,5 N twong trng 28,05 mg KOH (Ha Duyén Tu, 2009).

Chi s6 xa phong hoa = [28,05%(a - b)]/c

Trong do:

a: sd mL HC1 0,5 N da dung cho miu tring;

b: sé mL HCI 0,5 N dé ding cho mau thu;

c: khdi luong chat thir tinh bang gram.

Chi s6 acid tinh dugc khi 2,5 g mau biodiesel hoa tan trong 50 mL hdn hop ethanol
95°: diethyl ether (1:1) dugc trung hoa bang dung dich KOH 0,1 N véi chi thi
phenolplltalein 0,1%. Khi do, chi so acid = 5,61xa/b (a s6 mL KOH 0,1N; b: khoi
lwgng mau thir (g)) (Ha Duyén Tu, 2009).

Khi d6 higu suat thu hdi duge tinh la:

%H = my/my voi  m=(0,5%(a-b)*Mp(esterbio))/ 10°.

Ddi chiéu véi chi sb ester cao nhit dé chon hiéu suat thu hdi cao nhat cho mdi diéu
kién khao sat.

San pham duoc phén tich thanh phén bang GC/FID, quy trinh phén tich tién hanh
nhu sau: can chinh xac 10 pL mau, thém vao 40 pL IS (100 ppm), 950 pL
n-heptan, 1ac déu dé yén 5 phut. Hat 1 uL dung dich nay tiém vao may sdc ky va
tién hanh sic ky theo ché d6 cai dat ¢6 dinh: ty 1 chia dong 50:1, nhiét d6 budng
tiém mau 210°C, nhiét d6 dau do 250°C véi ché do nhiét thay doi ciia 10 cot. Thuc
hién phép do duoc ba lan/mau 1ay két qua trung binh (Lé Thi Thanh Huong, 2011).

3 KET QUA VA THAO LUAN
3.1 Két qua so sanh hoat tinh ciia LCR VA LPP trén dau olive va dau dira

Chi sb aci’d cﬁq dau dura nguyén liél’l la: I, = 5,9 mg KOH/g = 2,1% acid béo tu do,
16n hon rat nhiéu so véi nha san xuat ghi trén bao bi 1a < 0,24%.
Mbi enzyme ¢o tinh da_ic‘hiéu vé co qhét khac nhau‘, khi thyc hién thuy phan trén 2
co chat 1a nhil tvong dau dura va dau olive, ¢ diéu kién dém phosphate pH 7,0
(LCR), borat pH 8,5 (LPP) va nhi¢t d6 toi uu 40°C. K&t qué cho ¢ hinh 1.
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Hinh 1: Biéu d6 thé hién hoat tinh ciia LCR va LPP Ién co chit diu olive va dira
Theo Hinh 1, hoat tinh ctia LCR luén cao hon LPP ¢ 30 phut va 1 gid khao sat.
Tuy nhién, hoat tinh bi gidm dan theo thoi gian.

3.2 Két qua khio st diéu kién transester héa diu dira

D6 4m cla nguyén liéu cling c6 anh huong ddng ké dén toc do cua phan ing
transester hoa va c6 anh hudng dang ké dén hoat tinh cuia lipase. K&t qua do am
dau dura bang thiét bi do am MB45-OHAUS® cho 1a 0,47%.

Khao sat ty 1¢ ethanol/dau: ¢6 dinh cac yéu t6 theo gia thiét ¢ trén va thay doi ty 18
tir 3:1 dén 8:1. Moi gia tri cach nhau 1. Két qua thu dwoc nhu ¢ bang 1.

Bing 1: Két qua khao sat ty 18 EtOH 99,7°: dau dira

LCR LPP
Etd(;l: ' %H Chi s ester %Hs thu %H Chi s ester %HS thu

S tho hoi S tho hoi
3:1 8,17  3,81+1,6479 0,43 13,19 0,92+0,0737° 0,15
4:1 15,31 2,66+0,4646 0,35 21,68 1,11+0,1852° 0,19
5:1 20,45  3,55+0,9801 0,45 24,35 1,2340,03° 0,23
6:1 26,94 4,07+0,9031 0,56 39,62 1,23+0,128° 0,29
7:1 32,67 1,48+0,7768 0,28 42,80 1,02+0,2868° 0,26
8:1 35,73  0,89+0,7797 0,20 44,72 0,68+0,2666° 0,20

* Ghi chu: Trong ciing mot cgt, cdc gia tri dwoc danh ddu béi nhitng chir cdi giong nhau thi khédc nhau khéng ¢ y
nghia theo phdn tich thong ké ANOVA (a = 0,05).
Keét qua cho thay & ty 1&¢ EtOH 99,7°: dau dua = 6:1 1a cho hiéu suat tho, chi so
ester va hi¢u suat thu hoi cua phan tng cao nhat cho ca xtc tac LCR va LPP.

Khao sat nhiét do: chon c6 dinh ty 1¢ EtOH 99,7°: dau dira = 6 : 1 cho tit ca khao
sat tiép sau va cac yeu to khac theo gia thi€t, thay doi nhiét 46 tir 30°C dén 45°C,
moi gia tri cach nhau 5°C. K&t qua thu dugc nhu trong bang 2.

Bing 2: Két qua khao sat xic tic LCR va LPP theo nhiét dd

LCR LPP

o ~ ~

(0 H(So /:l)m Chi s0 ester 111-:‘)? (t(l;)u) H(So /:l)w Chi s0 ester lll-f‘: (t:;)u)
30 28,52 1,79+0,1848" 19,59 34,87 -0,36+0,2139" 0,07
35 31,17 4,69+0,1101° 51,26 36,23 2,71£0,1779° 0,42
40 30,57 4,08+1,1650° 44,57 29,89 0,25+0,1629° 0,18
45 25,54 0,33+0,0231° 3,64 28,65 -0,30+0,0231" 0,13

* Ghi chii: Trong cung mot cdt, cdc gid tri duogc danh ddu béi nhitng chir cdi giong nhau thi khac nhau khéng c6 y

nghia theo phan tich thong ké ANOVA (o. = 0,05).
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Theo bang 2, & 35°C xuc tac LCR va LPP déu cho hiéu suét tho, chi sb ester va
hi€u suat thu hoi cua phan ing cao nhat.

Khao sat pH: tiép tuc c¢b dinh nhiét d6 35°C cho tit ca khao sat tiép sau va cac yéu
to khac theo gia thiét, thay doi tir 6,5 dén 8,0 d6i voi LCR (dém phosphat), pH tir
7,5 dén 9,0 doi voi LPP (dém borat). Moi gié tri pH cach nhau 5. Két qua thu dugc
nhu trong bang 3.

Bing 3: Két qua khio sat xic tac LCR va LPP theo pH

LCR LPP
pH HS tho . X HS thu pH HS thé . % HS thu
(%) Chi s0 ester hdi (%) (%) Chi so ester hdi (%)

6,5 2640  2,03+0,0289" 0,25 7,5 36,30 0,28+0,1908* 0,13
7,0 3143 5,00:£0,000° 0,58 8,0 37,15 0,59+0,2458* 0,20
7,5 29,68 4,05+0,500° 0,50 85 37,23 2,52+0,1868° 0,40
8,0 2945 4,03+0,2524° 0,51 9,0 3827 3,04+0,1916° 0,45
* Ghi chu: Trong ciing mot cgt, cac gia tri dwgc danh ddu béi nhitng chir cdi giong nhau thi khdc nhau khong cé y
nghia theo phdn tich thong ké ANOVA (o. = 0,05).
Theo bang 3, xtic tic LCR ¢ pH 7,0 va LPP & pH 9,0 thi cho hiéu suit tho, chi s6
ester va hiéu suat thu hdi ctia phan Gmg cao nhét.

Khi khao sat nong d6 EtOH: c¢6 dinh cac yéu té tim dugc va theo gia thiét, thay ddi
nong do tr 99,7° dén 90°. Moi gié tri cach nhau 2° (xem 99,7°=100°). Két qua thu
dugc nhu trong bang 4.
Bing 4: Két qua khio sat xic tac LCR va LPP theo nong do EtOH
LCR LPP
EtOH(°) HS thé .z HS thu HS thé . % HS thu
(%) Chi so ester hdi (%) (%) Chi so ester hdi (%)
99,7 27,15 5,52+0,1514* 0,60 33,96  3,15+0,0289° 0,41
98,0 27,94  5,76+0,1617° 0,65 38,77  3,56£0,1966° 0,49
96,0 27,58 4,07+0,197° 0,49 3525  2,2240,2413°¢ 0,36
94,0 31,53 4,43+0,1877¢ 0,51 35,81 1,71ﬂ:0,1735d 0,28
92,0 2422 2,95+0,1493¢ 0,38 36,01  1,14+0,2107° 0,21
90,0 23,43 2,18+0,000° 0,29 33,96 0,39+0,000 0,15
* Ghi chii: Trong ciing mgt cét, cdc gid tri dwoe danh dau boi nhitng chit cdi giong nhau thi khéc nhau khéng cé ¥
nghia theo phan tich thong ké ANOVA (o = 0,05).
Két qua cho thdy dbi véi xuc tac LCR hiéu sudt thd cao nhat & EtOH 94°, nhung
chi s0 ester va hiéu suat thu hoi cao nhat lai & EtOH 98°. P61 véi xuc tac LPP thi
ca 3 két qua tot nhat déu & EtOH 98°.
Khi khao sat toc d khudy: cd dinh cac yéu tb tim dugc va theo gia thiét, thay d6i
toc do khuay tir 150 dén 400 (vong/phit). Moi gia tri cach nhau 50 (vong/phut).
Két qua thu dugc nhu trong bang 5.
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Biang 5: Két qua khao sat xuc tic LCR va LPP theo tdc do khudy

Téc do LCR LPP
khuay HS tho . x HS thu HS thé . X HS thu
(vong/phiit) (%) Chi so0 ester hai (%) (%) Chi so ester hoi (%)
150 28,37 1,73+0,155% 0,27 33,03  0,65+0,2829° 0,17
200 28,26 4,06ﬂ:0,1507b 0,52 39,11 4,02ﬂ:0,3453b 0,53
250 33,17 5,64+0,2364° 0,71 33,52 3,18+0,4901° 0,46
300 25,34 5,46+0,225° 0,68 34,36 3,51i0,3754b’C 0,47
400 25,81 5,29+0,2714° 0,64 31,48  0,33+0,2425° 0,12

* Ghi chu: Trong cing mot cgt, cdc gia tri dwoc danh ddu béi nhitng chit cdi giong nhau thi khac nhau khéng c6 y
nghia theo phdn tich thong ké ANOVA (o. = 0,05).
Két qua cho théy xtc tdc LCR hiéu sudt thd, chi sb ester va hiéu suét thu hdi cao
nhat lai 6 250 (vong/phut) va xuc tac LPP thi tot nhat & 200 (vong/phut).
Khi khao sat ham lugng dém: c6 dinh cac yéu to tim dugc va theo gia thiét, thay
d6i ham lugng dém tir 0,5 dén 3 (g). Moi gia tri cach nhau 0,5 (g). Két qua thu
duoc nhu trong bang 6.
Bing 6: Két qua khio sat xic tic LCR va LPP theo ham lwong dém

LCR LPP

m(g) H(S:%t;m Chi so0 ester E: (t:;)u) H(SO/SIO Chi so0 ester E: (t:;)u)
0,5 31,23 2,99+0,2479° 0,39 29,12 -0,07£0,3509° 0,07
1,0 34,78 4,01+0,1793° 0,50 37,27 4,13+0,3009>° 0,52
1,5 38,93 5,48+0,1858° 0,67 42,18 3,80+0,3522° 0,50
20 47,12 5,93+0,0577¢ 0,73 48,73 427+0,1039° 0,56
2,5 50,18 3,81+0,2536" 0,48 57,90 4,90+0,2691¢ 0,59
3,0 0,00 0,0040,00° 0,00 0,00 0,00+0,000° 0,00

* Ghi chii: Trong cing mét cot, cdc gid tri duwoe danh ddu boi nhing chik cdi giong nhau thi khac nhau khéng cé y
nghia theo phén tich thong ké ANOVA (a. = 0,05).
Két qua cho thdy ddi v6i xtc tac LCR hiéu suat thd cao nhit & 2,5 g, nhung chi s6
ester va hiéu suat thu hoi cao nhat lai & 2 g. D61 véi xtic tac LPP thi ca 3 két qua
tot nhat déu ¢ 2,5 g.
Khi khao sat ham dau dira: ¢ dinh cac yéu t6 tim duoc va theo gia thiét, thay d6i
ham lugng dau dura ttr 7 dén 9 (g). Moi gia tri cach nhau 0,5 (g). Két qua thu dugc
nhu trong bang 7.
Biang 7: Két qua khao sat xic tic LCR va LPP theo ham lwong diu

LCR LPP
m(g) HS tho . X HS thu HS tho . X HS thu
(%) Chi s0 ester hdi (%) (%) Chi s0 ester hdi (%)
7,0 52,60 3,15+0,326" 0,40 51,42 2,43+0,2194° 0,32
7,5 52,96 4,12+0,00° 0,51 52,12 2,10+0,1386" 0,30

8,0 56,83 6,11+0,2488° 0,71 56,69 4,66+0,1762° 0,57

85 5626  5/70+0,127° 0,69 58,62  5,76+0,4826" 0,66

9,0 56,78 5,98ﬂ:0,1617°’d 0,72 56,75 4,46+0,3051° 0,52
* Ghi chu: Trong ciing mot ct, cac gid tri dwgc danh dau boi nhing chir cai giong nhau thi khéc nhau khéng cé y
nghia theo phdn tich thong ké ANOVA (a. = 0,05).
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Két qua cho thiy dbi véi xuc tac LCR hiéu sudt tho va chi sb ester cao nhat ¢ 8 g,
hi€u suat thu hoi & 8 g = 9 g. Po6i voi xuc tac LPP thi ca 3 két qua tot nhat déu
08,5¢g.

Khi khdo sat ham lugng enzyme: ¢b dinh cac yéu t khac va thay d6i ham luong
enzyme tur 0,1 dén 0,25 (g). M6i gia tri cach nhau 0,05 (g) va xuc tac LCR c6 thém
0,12 g. Két qua thu dugc nhu trong bang 8.

Bang 8: Két qua khdo sat xiic tic LCR va LPP theo ham lwgng enzyme

LCR LPP

m(g) H(S%t);m Chi s0 ester lll-g (t:;)u) H(So /:;10 Chi s0 ester ]I:‘,? (t(l,;)u)
0,10 44,56 3,26+0,2201° 0,39 41,09  1,66+0,138+ 0,23
0,12 56,01  5,87+0,1617° 0,68 - - -
0,15 57,69  5,90+0,0907° 0,70 46,50  3,52+0,0404° 0,44
0,20 56,83  5,43+0,1587° 0,62 59,64  5,65+0,1206° 0,67
0,25 56,26 5,01+0,193¢ 0,57 59,42 425+0,0231¢ 0,51
0,30 56,78  5,53+0,1905° 0,65 58,50  4,75+0,1706° 0,56

* Ghi chu: Trong cung mét cdt, cdc gid tri dugc ddnh ddu boi nhitng chit cdi giong nhau thi khéc nhau khéng c6 y
nghia theo phdn tich thong ké ANOVA (a = 0,05).

Két qua cho thdy ddi v6i xuc tac LCR hiéu sudt tho va chi sé ester cao nhat ¢ 8 g,
hi€u suat thu hoi & 8 g = 9 g. P61 voi xtc tac LPP thi ca 3 két qua tot nhat déu
08,5g.

Khi khao sat thoi gian: c6 dinh tat ca cac yéu to tim duoc va thay doi thoi gian tir
4 h dén 8 h. Mai gia tri cach nhau 1 h. K&t qua thu dugc nhu trong bang 9.

Biang 9: Két qua khao sat xtc tic LCR va LPP theo thoi gian

LCR LPP
t (h) %—(I)/f)tho Chi so ester E(‘)S; 2’1/:1) g/i)tho Chi so ester ;I(A)Si 31/:1)
4 56,69 6,11£0,1097° 0,70 58,54 5,24+0,3073* 0,63
5 57,77 6,34+0,1706" 0,74 62,55 6,01+0,0907° 0,73
6 59,72 7,03+0,197° 0,81 57,04 5,5340,2139* 0,68
7 58,21 6,06+0,1852°¢ 0,73 58,08  5,63+0,1206™° 0,67
8 58,29 6,45+0,2829" 0,75 56,14 4,30+0,3341° 0,52

* Ghi chu: Trong ciing mot cgt, cdc gid tri dwgc danh ddu boi nhitng chiF cdi gidng nhau thi khéc nhau khéng ¢ y
nghia theo phan tich thong ké ANOVA (a. = 0,05).

Két qua cho thay dbi voi xuc tac LCR hiéu suat tho va chi sb ester va hiéu suét thu
hoi cao nhat ¢ 6 h. DPoi véi xtic tac LPP thi ¢ 5 h.

Khi khao sat tang quy md: C6 dinh cac yéu tb t6i uu khao sat duoc va thay do6i
ham Iugng hon hop tham gia phan tng theo ty 1€ tir 1; 1,5 dén 2 1an (g). Két qua
thu dugc nhu trong bang 10.
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Bing 10: Két qua khio sat xiic tic LCR va LPP theo quy md

Lin LCR LPP

ting H(S%t)l)lﬁ Chi s6 ester II:‘)? (t:zl) H(S%t)l)lé Chi sb ester lll-g (t:;)u)
1,0 59,74 6,61+0,2685" 0,79 61,21 6,18+0,1447° 0,74
1,5 55,68 8,43+0,2581° 0,63 54,89 7,76+0,2721° 0,61
2,0 56,49 8,94+0,2815° 0,51 56,53 9,12+0,1328° 0,52

* Ghi chii: Trong cung mot cdt, cdc gid tri dugc danh ddu béi nhitng chir cdi giong nhau thi khéac nhau khéng c6 y
nghia theo phdn tich thong ké ANOVA (a. = 0,05).
Theo hinh va bang ta thdy hiéu suat phan ng giam dan khi ting quy mé phan tmg
tr 1;1,5 dén 2 1an. Tuy nhién, hiéu suét tho cua ting 2 1an lai cao hon so véi ting
1,5 lan.

3.3 Két qua phan tich san phim biodiesel

Phén tich mau dau dira bang phuong phap GC theo AOAC 2010 (969.33) va céac
mau san phim transester hoa bang phuong phap GC/FID. Két qua phan tich cho
thdy téng glycerol & ~dang glyceride trong mau trudc phan ng la 8,98%, glycerol
te do va glycerol tong s0 (glycerol tu do + tong glycerol dang lién két (tong
monoglyceride + tong diglyceride + tong triglyceride)) trong mau sau phan tng
voi xuc tac LCR va LPP (Bang 11).

Bing 11: % glycerol tw do, lién két va tong sb trong miu biodiesel

GC/FID EN14214 giéi han tbi da
Enzvme Glycerol Téng glycerol Glycerol  Glycerol ty Glycerol
Y tw do dang lién ket tong so do tong so
LCR 0,19% 0,525% 0,719%
0,02% 0,25%
LPP 0,21% 0,505% 0,719%

Thanh phan phan trim glycerol ty do cao chimg t6 san pham biodiesel hinh thanh
nhiéu. San phém biodiesel dugc xuc tac bdi LPP 1a 0,21% cao hon so voi LCR 1a
0,19%. Diéu nay trai ngugc v6i nghién ciru so sanh hoat tinh trén co chat dau dira
cua 2 loai enzyme da duogc dé cap, nghia la khi so sanh kha nang hoat dong cua
enzyme bang phuong phap chuan va co chit chudn s& khong con phu hop nita khi
mg dung enzyme cho mét phan tng khac cu thé 1a phan (mg transester hoa.

So sanh vdi tiéu chuf{n chau Au cho thay ham lugng glycerol tu do va glycerol
tong so th}_rc hi§:n ¢ dicu kién khao sat chua dat chuan vé chat lugng vi ham lugng
glycerol tong so kha cao (0,719%) > (0,25%) ciia EN14214 (Funda et al., 2007).
Va két qua thanh phan cua céc ethyl ester va cac acid ty do ¢6 trong mau san pham
biodiesel dugc phan tich nhu bang 12 va 13.
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Bing 12: Két qua phan tich san phim biodiesel xiic tac boi LPP bing phwong phap GC/FID

Ham lwong acid béo tw Ham lwong ethyl ester trong

x % x %
do trong mau mau

Octanoic acid 0,1966 Octanoic acid,ethyl ester 0,119
Decanoic acid 0,1184 Decanoic acid,ethyl ester 0,056
Dodecanoic acid 0,4340 Dodecanoic acid,ethyl ester 0,181
Tetradecanoic acid 0,1302 Tetradecanoic acid,ethyl ester 0,070

Hexadecanoic acid 0,0360 - -
Téng 0,9152 Téng 0,426

Bing 13: Két qua phén tich san phim biodiesel xtic tic béi LCR bing phuong phap
GC/FID

Ham luwgng acid béo ty % Ham lugng ethyl ester trong %

do trong mau ¢ mau ’
Octanoic acid 0,112 Octanoic acid,ethyl ester 0,335
Decanoic acid 0,064 Decanoic acid,ethyl ester 0,140
Dodecanoic acid 0,224 Dodecanoic acid,ethyl ester 0,268
Tetradecanoic acid 0,024 Tetradecanoic acid,ethyl ester 0,028
Tong 0,424 Tong 0,771

Qua bang 12 va 13 ta thdy luong acid sinh ra ciing kha 16n gan nhu twong duong
v6i lugng ethyl ester twong tng vai acid d6 sinh ra. Va chi ¢6 cha yéu mot sé acid
nhu octanoic acid, decanoic acid, dodecanoic acid, tetradecanoic acid cung voi
ester twong ng duoc chuyén hoa.

Nhu vdy, d6 chuyén héa (%) theo phan tich GC/FID cua 2 san pham biodiesel
dugc xtc tac béi LCR va LPP & diéu kién khao st tot nhat 1an luot 1a: 0,426% va
0,771%. Khi dbi chiéu voi phuong phap chuan do cin ctr vao ester thi hiéu suét 1a
LCR = 0,81% va LPP = 0,73% nén do chuyén héa (%) thuc té 1a LCR = 0,62% va
LPP = 0,31%. Thém vao do, phuong phap chuin d ciing kha kha quan voi do léch
chuan (d6 nhay) c6 thé chip nhan dugc 1a SD; g = 0,1036; SD;pp = 0,0813.

4 KET LUAN

Tir két qua thu dwoc cua bai nghién ctru nay, mot s6 két luan c6 thé rat ra nhu sau:

- Thiét lap duoc diéu kién cho phan ung transester hoa xic tac enzyme lipase
dang ty do, nhung hi€u suat thu hoéi rat thap.

- Phuong phap xac dinh chi s6 ester dé x4c dinh hiéu sudt cua phan tmg ciling
tuong doi tot.

- So sanh véi tiéu chuan EN 14214 chau Au cho thay san phiam chwa dat chuan.
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