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ANH HUONG CUA PIEU KIEN THUY PHAN
DAU DUA BANG XUC TAC ENZYME LIPASE
LEN HIEU SUAT QUA TRINH THUY PHAN
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TOM TAT:

Trong nghién ctu nay, qué trinh thiity phan diu dira thu hoi c4c axit béo tu do sir dung xic tic
enzyme lipase di dugc thuc hién thong qua khio sit cdc yéu t& anh hudng dén hiéu suat qué trinh
thdy phan dau dira. K&t qua cho thiy, mic d6 thiy phan cao nhat 14 41,3% khi thuc hién thiy phan
trong 3 gid tai cdc dicu kién thiy phan nhu sau: ty 1& dau dira: dém la 1:4 (% khdi lugng); ham
lugng enzyme lipase 13 3%. K&t qua clia nghién ctu 1a tién dé dé 4p dung thity phan diu dira thu

hdi céc axit béo tw do & quy md 16n hon.

Tu khéa: thily phin, diu dira, enzyme lipase.

1.Pat van dé

DAu dira 12 mot trong nhitng nguyén liéu quan
trong di tir dau thyc vat cho nganh Cong nghiép héa
chat tir dau. Dau dira dudc coi 1a mot loai dau bio
hoa, c¢6 khodng 92% axit béo bao hoa, tir caproic
dén stearic va chi khodng 8% axit béo khong bio
hoa, bao gébm axit oleic va axit linoleic [1]. Cling
v6i dau hat co, dau dira thudc vé dong dau lauric, 12
nguyén liéu rit dugc ua chudng trong nganh Cong
nghiép héa chdt di dau trén toan th& gidi vi tim
quan trong clia axit lauric trong dugc my phim, dic
biét 12 trong san xudt xa phong va chit tiy rira. Bén
canh d6, dau dira chifa rat nhiéu axit béo mach
trung binh (MCFAs) v6i nhiéu tng dung quy gid
trong linh vuc thuc phdm va chim séc stic khde [1].
DAu dira hién nay rat dudc ua chudng vi c6 thanh
phan axit béo nim trong phd chudi carbon dudc
nganh Cong nghiép héa chat tim ki€m (tir C6 dén
C18). Axit béo 1a nhitng sidn phim c6 gid tri, vi
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chiing c6 ng dung cong nghiép rong réi trong san
xuat chat hoat dong bé mit, m§ phim, thuc pham
va cdc ttng dung y sinh khdc nhau [2]. Viéc sdn xuat
axit béo biing cich thiiy phan diu v md ty nhién la
mot thanh phan rit quan trong trong viéc khai thdc
nang cao gid tri kinh k& ctia cdc nguyén lidu c6 thé
t4i tao tif ty nhién. Do nhitng mdi quan tAm ngay
cang ting d6 di thic ddy su phét trién clia cic
phuong phap sdn xuit axit béo [3]. Thily phan dau
béo bing cdch st dung enzyme lipase lam chit xic
tac sinh hoc di nhan dugc sy chd ¥ dang ké d€ sin
xuit cdc axit béo [4]. Phuong phdp ndy dudc ua
chudng hon bdi tinh than thién v6i moi trudng va ¢
thé dudc st dung & nhiét dd thap hon cic phuong
phéap khéc.

Hién nay, dién tich trong dira cia Viét Nam
dat trén 175.000 ha, cdc sdn phdm ché bién tir dira
ctia Viét Nam con it vé chiing loai, chua c¢6 nhiéu
san pham chit lugng cao. DAu dira 13 mot ngudn
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diu béo chi yé&u clia nu6c ta. Tuy nhién, Viét
Nam phai nhap khau dau thuc vat rdt nhiéu, trong
khi d6 mot s& ngudn dau dira trong nudc chua
duogc khai thdc ché bién tdt, nhiéu noi van con ban
nguyén li€u thd, trong khi tif cdc nguyén li€u nay
c6 thé tao ra cdc san pham cé gid tri kinh t€ cao.
DAu dira rat dudc wa chudng vi c6 thanh phan axit
béo niim trong phd chudi carbon dugc nganh Cong
nghiép héa chit tim ki€m. Do d6, viéc khai thdc
céc axit béo trong diu dira 12 mot trong nhitng
phuong phap cé thé gitp ning cao gid tri clia dau
dira. P&n nay, di c6 mot sd nghién citu vé thiy
phan ddu dira & Viét Nam va thé€ gidi. Tuy nhién,
céc dit liéu vé qud trinh ndy van con han ché, can
nhitng nghién citu, tu liéu méi vé qud trinh nay dé
ting cudng kha ning tng dung sin xuat thuc t€.
Muc tiéu ctia nghién cdu nay la xdc dinh dugc céc
yé&u t6 dnh hudng dé&n hiéu suit qud trinh thiy
phan dau dira thu hdi cdc axit béo ty do bing xtic
tdc enzyme lipase. K&t qud cla nghién ctfu sé
déng gép nhitng hi€u biét, nhitng tu liéu mdi vé
qud trinh thdy phin dau dira thu hdi cdc axit béo
tur do c6 gid tri cao trong dau dira biing xic tdc
enzyme lipase.

2. Doi tugng va phudng phap nghién citu

2.1. Nguyén li¢u

Nguyén liéu diu dira dugc st dung trong sudt
qué trinh nghién citu 12 diu dira ép lanh dudc cung
cap bdi Cong ty TNHH MTV Dira PhuSc Hung
(tinh Bé&n Tre, Viét Nam). Enzyme lipase dudgc
cung cap tir Cong ty TNHH Cong nghé sinh hoc
BIOK, 12 ch& phim enzyme cdng nghiép c6 ngudn
gbc tir nAm, dang bot, mau tring. Hoat tinh cla
enzyme 12 20 U/mg enzyme. Héa chdt dudc st
dung trong nghién ctfu c6 xuat xit tr Merk (Ptc)
dudc cung cip bdi Clra hang kinh doanh héa chat
va thi€t bi H6a Nam, quin 10, TP. H6 Chi Minh.
Thiét bi dugc st dung trong nghién ctu gdm cé
M4y khudy diia hién thi s6 SH-II-6C (Trung quéc);
M4y dong héa tdc dd cao IKA T 50 digital (Pic);
Th 4m c6 ldc vong d€ ban Yihder LM-420D (Trung
Qudc); Mdy co6 quay chan khong Heidolph Hei-
VAP (buc).

2.2. Quy trinh thity phan ddu diia

DAu dira dugc thiy phan bdi enzyme lipase dé

thu nhin cdc axit béo tu do. Qud trinh thiy phan
dugc thuc hién theo phuong phdp cua tdc gid
Sharma va cong sy c6 stta ddi [5]. Hon hdp ban
ddu gébm 50g diu dira va dém dugc cho vao coc
500ml theo ty 1& khdo sat. Hon hgp dudc tao nhii
bing mdy dong héa tdc do cao IKA T50, véi toc
dd 7000 vong/phit trong vong 15 phit. Sau do6,
lugng enzyme tu do dudce cho vao hdn hdp vdi cac
ty 1& khdc nhau theo khdo sit, enzyme dugc hoa
tan bing may khud'y diia SH-II-6C véi tdc do 350
vong/phiit trong 15 phit. Cdc mirc pH khdo sit
dudc diéu chinh trén dung dich dém. Qud trinh
thdy phan hdn hgp duge thuc hién trén mdy ldc
Yihder LM-420D véi tdc do lic 150 vong/phit véi
nhiét @6 dudc diéu chinh theo cdc mic dudc khio
sdt. Sau 3 gi¢ phan @ng, ditng qué trinh thiy phin
bing cdch cho 1mL ethanol tuyét ddi d€ bat hoat
enzyme. HOn hgp sau phdn tng dugc ly tim &
khodng 8.000 vong/phit trong 20 phit. Hai pha
diu va nudc dugc hinh thanh sau khi ly tAim dugc
tach ra khdi nhau. P& ki€m tra d6 tdi 1ap cla thir
nghiém, mdi thir nghiém dudc thyc hién 3 1an va
céc gid tri trung binh di dugc bdo céo.

2.3. Xdc dinh miic dj thity phéan dau diia

Xéc dinh ham lugng axit béo ty do trong miu
dung dich thu dugc thuc hién bing cich chuin do
v6i KOH, theo tiéu chudn TUPAC 1992, phuong
phap 2.201 [6]. Ngin gon, khodng 3 g dung dich
mau va 3-4 giot phenolphtalein dugc pha lodng
trong 50 mL ethanol:aceton 1:1 (v/v) trong binh tam
gidc 100 mL. Mot dung dich nhu vay sau d6 dugc
chuin do bing KOH 0,1 M, lic manh cho dén khi
dung dich thay d8i mau nhe. Mtc do thliy phan clia
diu dira dudc x4c dinh theo cong thc:

Viou X Mgou X MMgga

Crpa(Wt%) =
A 10x M,

Trong do:

Crpa 12 miic do thiiy phan (%w), Vgoy la thé
tich KOH chuin d§ (mL), Moy 12 ndng do KOH
chuin dd (mol/lit), MMgg, 12 khdi lugng phan ti
trung binh clia axit béo c6 trong dau dira, M la khdi
lugng diu phan tng.

Céc y€&u t6 anh hudng dén mic do thiy phan
diu dira dugc khdo sit gbm ty 1& diu dira/dém va
ham lugng enzyme lipase.
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3. K&t qua va thdo luin

3.1. Anh hudng ciia 6 1¢ ddu dita/dém lén hiéu
sudt qud trinh thity phan

Mot trong nhitng y€u t6 quan trong dnh hudng
dén qud trinh thily phan diu dira bing enzyme
lipase 1a ty 1& dau dira/dém vi enzyme lipase chi
hoat dong trén bé mit lién pha cla hé nhii dau -
nuée, day 1a dic tinh diic trung clia da s6 enzyme
lipase. Khi khong c6 bé mit lién pha dau nudc,
nhitng nghién cttu cho thdy trung tdm hoat dong
cia enzyme lipase bi che chin khdi dung moi
bing mdt ciu tric bac 2 protein di dong khién
chiing bt hoat, khong thé k&t hgp vdi cd chat. Khi
c6 bé mit lién pha dau nudc s& din d€n nhitng
thay ddi phu hgp khién trung tim hoat dong clia
enzyme lipase hoat dong trg lai dé c6 thé lién két
pha ky nu6c ctia bé mit lién pha (triglyceride) [7].
Trong thi nghiém nay, cdc yéu t6 khic dudc cd
dinh gdm c¢6 pH = 7; nhiét do 40°C va ham lugng
enzyme la 2 (%w). K&t qud khdo sit 4nh hudng
clia ty 1& dau dira/dém 1én hiéu sudt qué trinh thiy
phan dugc thé hién trén Hinh 1.

Hinh 1: Anh hu@ng cda ty I1é dau difa/dém Ién
hiéu suét qué trinh thGy phén
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Hinh 1 bi€u dién dnh hudng clia ty 1& diu
dira/dém 1&n hiéu sudt qud trinh thiy phan. Nhin
chung, khi ting Iugng nudc, hi€u qua qua trinh thay
phan ting 1&n. Khi ting ty 1é dém: dau dira tir 1 d€n
4, hiéu qua thily phan ting tir 26,2% dén 35,3%.
Tuy nhién, dé€n mot ty 1& nhat dinh ti€p tuc ting
lugng nudc 1am cho higu sudt gidm, cu thé khi ting
ty 1& dém: diu dira tir 4 d&n 6, hiéu qua thdy phian
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gidm xudng con 28,2%. Khi ting ty 1& dém: diu
dira tir 1 d&€n 4, hiéu qud thdy phan ting tir 26,2%
dén 35,3%. Piéu nay c6 thé dugc giai thich 1a khi
stt dung mdt lugng nude thap 1am gidm hoat dong
clia enzyme va thiic ¢4y phan ting theo hudng ester
héa. Tuy nhién, néu sit dung mdt lugng nuc qua
nhiéu s& lam gidm hiéu suit thiy phan vi lugng du
nudc 1am gidm dién tich ti€p xdc gilta enzyme va
dau din d&n téc d6 phan ng gidm [8]. Hiéu suit
cao nhat 12 35,3% tai ty 1& dau dira:dém 12 1:4. Ty
1é nay dugc chon dé khio sit y&u td khic trong thi
nghiém ti€p theo.

3.2. Anh huéng ciia ham lugng enzyme lipase
lén hi¢u sudt qud trinh thity phan

Nong d6 enzyme trong hdn hgp déng mot vai tro
quan trong trong qua trinh thy phan dau dira, vi n6
dnh hudng dén t6c¢ do phan dng thiy phan. Do do,
dé tim ra ndng d6 enzyme tdi uu cho phan tng thily
phan va nghién ctu &nh huéng cta ndng do
enzyme dén toc dd phan @ng thiy phan, cic thi
nghiém dugc thuc hién bing cich st dung cic ndng
dd enzyme khdc nhau tir 1-5% khdi lugng trong
phan ting. K&t qua cla thi nghiém dugc thé hién &
(Hinh 2) cho thdy mdi quan hé giita ham lugng
enzyme lipase va hiéu sudt qu4 trinh thily phan thu
dudc trong cac thi nghiém khac nhau.

Hinh 2: Anh huiéng cla hém lugng enzyme
lipase Ién hiéu suét qud trinh thGy phan
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Hinh 2 cho thdy 4nh huéng cda ndéng do
enzyme dén miic do thdy phan diu dira. K&t qui
cho thdy sy gia ting ndng dd cla enzyme trong
hdn hgp phén tng din d&€n hiéu suat qud trinh thiy
phan ting 1én. Mic d6 thity phan dau dira thu dugc
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ddi v6i cdc ndng dd enzyme 1%, 2%, 3% 4% va
5% 1an lugt 1a 24,2%, 35,3%, 41,3%, 40,5% va
40,6% sau 3 gid. Hiéu qué thiy phan ting nhanh
khi ting nong do enzyme tir 1 d&€n 3%, dat gid tri
cao nhat § ndng dd 3% véi hidu qua thdy phan la
41,3%. Tuy nhién, khi tiép tuc ting ndng do
enzyme 1én 4% va 5% thi hiéu suat qud trinh thiy
phan dau dira thay ddi khong ding k€. Enzyme
lipase xtc tic cho qud trinh phdn @ng thuy phin
dién ra trén mit phan cdch, do d6 lugng enzyme &
mit phin cdch 1a rit quan trong. C6 thé sau khi
ndng dd enzym dat 3%, bé mit dung dich diu-
enzym dugc tao ra & diéu kién thi nghiém di bio
hoa enzyme va do dé ting thém ndng dd enzyme
s& khong cho thdy bat ky su thay d6i nio trong
hiéu sut phdn tng thdy phan. Xu huéng nay ciing
dudc quan st trong mot s6 nghién ctu khac [9]. So
v4i mdt s6 nghién cttu khic vé thity phan dau dira
thi ndng d6 enzyme st dung trong nghién cifu nay
cao hon. Virendra K. Rathod va cong su [9] da
thdy phan dau thiu dau cho k&t qua tt nhi't & ndng
d6 enzyme lipase 1%. Sharma va cong sy [5] da s
dung enzyme candida rugosa lipase d€ thiiy phan

Loicam on:

diu gan c4 tuyét véi ndng dd enzyme 13 2%. Sy
khdc biét nay c6 thé 1a do su khdc biét vé chitnén,
phuong phép thliy phin ciing nhu loai enzyme st
dung. Trong nghién citu nay, loai enzyme st dung
la loai enzyme thuong mai cong nghiép véi dinh
huéng tng dung & quy mo 16n va ndng dd tdi wu
ctia enzym lipase dugc st dung 12 3%.

4. K&t luan

Trong nghién cifu nay, qué trinh thity phan dau
dira thu hdi cdc axit béo tu do st dung xiic tdc
enzyme lipase da dugc thyc hién thong qua xic
dinh dugc cdc y&u td 4nh hudng dén hiéu suit qua
trinh thdy phan diu dira. K&t qua ctia nghién citu
cho thi'y qué trinh thliy phan diu dira dat hiéu suit
cao nhat 1a 41,3% khi dugc thiy phan trong 3 gid
Vi xiic tdc enzyme lipase, v6i ty 1& diu dira: dém
1a 1:4 (% khai lugng) va ham lugng enzyme lipase
12 3% khdi lugng. K&t qua ctia nghién cttu déng gép
nhitng hi€u biét, nhitng tv liéu méi vé quéd trinh
thity phan diu dira thu hdi cdc axit béo t do c6 gid
tri cao trong dau dira biing xtic tic enzyme lipase va
thuc tién ¢6 déng gép vao qua trinh nang cao gid tri
kinh t& cia diu dira Vit Nam ®

Nhém nghién citu xin chén thanh cdm on Truong Pai hoc Nguyén Tat Thanh da hé trg kinh
phi.“Nghién ciiu nay duoc tai tro boi Quy Phdt trién khoa hoc va cong nghé NTTU trong dé tai ma so

2021.01.30”.
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ABSTRACT:

This study examines the hydrolysis of coconut oil to recover free fatty acids by using lipase
catalysis and explores the factor affecting the hydrolysis efficiency of coconut oil. The highest
yield of this hydrolysis is up to 41.3% when the coconut oil is hydrolyzed for 3 hours with the ratio
of coconut oil/buffer of 1/4 and the lipase content of 3%. This study’s results are a premise to apply
the hydrolysis of coconut oil to recover free fatty acids on a larger scale.

Keywords: hydrolysis, coconut oil, lipase.
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