KHOA HOC CONG NGHE

TOI UU HOA QUA TRINH TRICH LY ENZYM LIPASE
TU CAM GAO
Le Hoang Phugng® *, Nguyén Vin Thanh?, V6 T4n Thanh!, Ly Nguyén Binh?

TOM TAT

Lipase 1a enzyme thuéc nhom enzym thay phan c6 tinh dic hiéu thiy phan chat béo tao thanh glycerin va
cac acid béo. Sy c6 mat cta lipase trong cam gao la khong mong mudn béi vi né chinh 1a nguyén nhan gay
hu héng nguyén liéu, do d6 can duoc loai trir. Trong nghién ctru nay, anh hudng cla cac yéu té cong nghé
trong qua trinh trich ly lipase tir cam gao dugc nghién ctu. Hiéu qua cta viéc trich ly lipase ra khoi cam gao
duwoc danh gia thong qua phan tng thdy phan co chat 1a nhii twong duogc tao ra tir dau oliu, chuin do theo
luong NaOH dé trung hoa luong acid béo sinh ra. Két qua cho thdy diéu kién toi wu dé trich ly lipase ra khoi
cam gao duoc xac dinh 1a dung dich nuéc mudi c6 nong do 1M, ty 1é dung dich muéi so véi cam gao1a 7: 1

v/w va thoi gian trich ly 1a 8 gio.
Tt khéa: 707 uu hoa, lipase, trich ly, cdm gao.

1. BAT VAN BE

Lua gao 1a mot loai lwong thuc quan trong doi
vo6i khoang 3,5 ty nguoi, chiém 50% dan s6 thé gioi.
Qua qua trinh xay xat c6 thé cung cap duoc toi da
70% gao phuc vu lwong thuc cho con nguoi va 8% cam
gao, 1a 16p ngoai hat gao bao gém vd, aleurone, 16p
subaleurone va mam. Cam gao chita nhiéu chat dinh
duong voi 14% - 16% protein, 8% - 10% chat xo, ciing 1a
nguon giau vitamin B va cac chat khoang nhu sit,
kali, magié, mangan, clo [9]. Su hién dién cta cac
chat chong oxy héa nhu tocopherols, tocotrienols va
y-oryzanol cting 1a trién vong cua viéc stt dung cam
gao doi voi con nguoi [10]. Cam gao ¢6 loi cho viéc
diéu tri bénh tiéu duong loai 2 vi né diéu chinh luong
duong trong mau bang cach ting hoat tinh
glucokinase va san xuat glucokinase trong gan [4],
lam giam cholesterol [15], tac dung ha duong huyét
& con nguoi [8].

bac biét, cam gao c6 ham luong chat béo twong
doi cao (12% - 23%), chung c6 thé bi chuyén hoa dé
tao thanh nhitmg san phdm khéac nhau. Qua trinh
chuyén hoa nay rat phtc tap, dudi tic dung ctia mot
loat cac nhan t6 va c6 enzyme hoac khong cé
enzyme xuc tac, lipid bi thay déi trang thai, mau sac,
c6 mui vi khé chiu. Thuong nguoi ta goi qua trinh
téng hop nay 1a su 6i hoa. Thuc chat cia su 6i hoa 1a
qua trinh oxy héa [6]. Trong cam gao, phan tng thiy
phan duwoc xuc tac boi hoat dong cta enzyme noi
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bao (lipase) va néu nguyén lieu kém chat luong thi
st hu hong con do vi khuédn gay nén [1]. Sau khi lop
cam duoc tach ra khéi noi nha, cac té bao duogc tach
ra rieng biét, cac chat béo cam gao ti€p xuc voi
enzyme lipase & trang thai hoat dong cao nén rat dé
bi phan huy tao ra cac acid béo tu do. Cac acid béo tu
do dé bi oxy hoa khong chi tao nén cac goc tu do ma
con tao vi xau ciing nhu lam mat gia tri dinh duong.
Vi vay, viéc loai trit enzyme lipase ¢ trong cam gao
la can thiét. Nghién cttu nay duoc thuc hién nham
xac dinh diéu kién toi wu d€ trich ly enzyme lipase ra
khéi cam gao nham tranh cac anh hudng bat loi dén
chat luong ctia cam gao trong qua trinh bao quan va
ché bién.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

- Nguyen lieu: Cam gao duoc thu truc ti€p tai co
s& xay xat lua gao (giong lua ST24), c6 mau vang
sang te nhién, mui thom dic trung, khong bi méc,
sau mot hay von cuc. Cam gao duoc sang loai bo tap
chat, bao géi cach 4m va bao quan & nhiét do - 40°C.

- Hoa chat: Ethanol (C,H:OH) (Viét Nam), NaCl
(Merck, buic), NaOH 0,01N (Merck, Duc), Gum
arabic (Phap), Acetone (Viet Nam), Copper ()
chloride dihydrate (CuCL.2H,0) (Merck, Dic),
Glycerol chuan (Merck, Pic) do tinh khiét 99,5%.

2.2. Phuong phap nghién ctru

2.2.1. Bo tri thi nghiém toi uu hda

Thi nghiém duwoc bo tri voi ba nhan t6 doc lap la
noéng do6 dung dich mudi, ty 1é nguyen liéu va dung
moi, thoi gian trich ly. Str dung phuwong phap bé mat
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dap tmg (Respone Surface Methodology) dé xac dinh
diéu kién toi tru cho qua trinh trich ly lipase. Thiét ké
thi nghiém, phan tich thong ké va tim moé hinh héi
quy bang phan mém Stagraphics Centurion 15.0. M6
hinh st dung trong nghién ctru vo6i kiéu thiét ké mo
hinh Box - Behnken duoc mo ta nhu sau:

Nong do dung dich mudi

U, M) \
Ty lé dung dich mudi: cam Cong doan trich ly Hoat tinh lipase
gao (U, v/w) lipase Y, (U/kg)

/

The gian trich ly (Us, gio)

Theo Lé Hoang Phuong va cs (2021) [5] thi cac
yéu t6 nong do dung moi, ty 1é dung moi : nguyén
lieu va thoi gian trich ly anh hudng nhiéu dén hiéu
suat trich ly. Cac nhan t6 khao sat co khoang bién
thién nhu sau: néng do dung dich muéi: 0 < U <
2M; ty lé dung dich muéi : cam gao: 5:1v/w< U,<
9 : 1 v/w; thoi gian trich ly: 4 gio < U;< 12 gio. Ham
muc tiéu 1a hoat tinh lipase (Y, U/kg) cao nhat. Bo
tri quy hoach thuc nghiém t6i vu hoa dugc thé hién
o bang 1.

Bang 1. Ma tran thuc nghiém véi bién ma

S6 nghiém thic U, (M) U, (v/w) U, (gio) X4 Xy X3
1 1 5:1 4 0 -1 -1
2 0 9:1 8 -1 1 0
3 1 7:1 8 0 0 0
4 1 9:1 12 0 1 1
5 2 7:1 12 1 0 1
6 1 7:1 4 0 0 -1
7 1 7:1 8 0 0 0
8 2 7:1 4 1 0 -1
9 0 5:1 8 -1 -1 0
10 2 5:1 8 1 -1 0
11 1 5:1 12 0 -1 1
12 0 7:1 12 -1 0 1
13 2 9:1 8 1 1 0
14 1 9:1 4 0 1 -1
15 0 7:1 4 -1 0 -1

Két qua (Y) 1a hoat tinh enzyme lipase xac dinh
dua vao cac nhan t6 duoc ma hoa xi, [ =1, 2, 3) la
mot phuong trinh da thirc bac hai:

Y=b0 + blx1 + b2x2 + b3x3 + b12x1x2 + b13x1x3
+b23x2x3 + b11x12 + b22x22 + b33x32 + ¢

Trong d6: Y (U/kg) 1a hoat tinh lipase; x1, X2, x3
lan luot 1a néng do6 dung dich muoi (M), ty 1é dung
dich mudi : cam gao (v/w), thoi gian trich ly (gi0);
b0: hing so; b1, b2, b3: anh huéng tuyén tinh don;
b11, b22, b33: anh huong bac hai; b12, b13, b23: anh
huodng tong tac; s: sai s6 ngau nhién.

Két qua khéo sat nong do dung dich mudi, ty lé
dung dich mudi : cam gao va thoi gian trong qua
trinh trich ly lipase cam gao duoc xt ly bang phan
mém Stagraphic Centurion 15.0 trén co s& phan tich
phuong sai (ANOVA) tién hanh loai bé cac hé s6 hoi

quy khong phu hop va kiém tra sy phu hop cia mo
hinh bang chuén Fisher.

2.2.2. Phurong phdp phén tich hoat tinh lipase

Hoat tinh enzyme sau khi trich ly duoc xac dinh
theo phuong phap chuin d¢ acid - base (pH-stat)
[12], [13]. Theo Bui Hong Quan va Nguyén Dic
Luwong (2009), mot don vi hoat tinh cia enzyme
lipase duoc dinh nghia 1a luong lipase can thiét giai
giai phong ra 1 uM acid béo trong 1 phut & diéu kién
thi nghiém (pH 9, nhiét @6 phong) [2]. Co chat 1a
nhi twong dau olive (20%) trong 5% gum arabic duoc
chinh pH = 9. Nhii twong dugc chudn bi méi trude
ngay thi nghiém va dung hét trong ngay [7]. Hon
hop phén tmg gom 4 mL nhii twong dau, 3,2 mL dung
dich dém Tris - HC1 (0,1M, pH 7,2), 0,8 mL enzyme
lipase. Gitt mau & nhiét do 30°C, trong 30 phut cho
phan tng xay ra, sau do thém 16 mL acetone dé
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dimg phan tmg. Tién hanh chuin do lién tuc bang
may diéu chinh hiéu dién thé Metrohm (DPuc) voéi
dung dich NaOH chuin 0,01 N, c6 stt dung khudy tir
toc do 200 vong/phut. Dén khi dung dich phan tng
dat dén pH = 9 thi ngimg chuin do. Poc thé tich
dung dich NaOH (mL) da st dung.

Cong thitc xac dinh hoat tinh enzyme lipase:

AVXN 1000
vm 30

Hoat tinh enzyme lipase (U/mL) =

Trong d6: AV=V, -V,

V1 1a thé tich dung dich NaOH dung dé chuan
d6 mau doi chung (mL); V, la thé tich dung dich
NaOH dung dé chuian do mau that (mL); Vm la thé
tich enzyme phan tmg (mL); N 14 nong d6 dung dich
NaOH (N); 1 lit = 1.000 mL; 30 phut thuc hién phan
tng sinh ra enzyme.

Hoat tinh lipase do duoc cta dich trich duwoc quy
d6i theo ham luong chat kho cua luwong cam gao
dung trong qua trinh trich ly.

8. KET QUA VA THAO LUAN

Hoat tinh lipase trich ly tit cAm gao & cac nghiém
thic duoc thé hién & bang 2.

Bang 2. Hoat tinh lipase & cac diéu kién thi nghiém

Nghiém thic X, X, X Y (U/kg)
1 0 -1 -1 1.455,00
2 -1 1 0 1.516,67
3 0 0 0 1.551,67
4 0 1 1 1.267,50
5 1 0 1 800,14
6 0 0 0 1.460,00
7 0 0 0 1554,58
8 1 0 -1 947,92
9 -1 -1 0 738,89
10 1 -1 0 808,33
11 0 -1 1 695,83
12 -1 0 1 1.162,78
13 1 1 0 698,61
14 0 1 -1 1.150,00
15 -1 0 -1 1.011,11

Phuong trinh héi quy: tir phuong trinh hoi quy ciing cho thay cac hé s by,

Y = 4.150,34 + 547,641*x+ 942,039*x, +
389,792*x, — 198,958*x,% 18,7156*x,X5- 56,6151* x,* —
22,5955%.?

Ttr phuong trinh hoi quy cho thay ca ba nhan to
khéo sat déu c6 anh hudng dén hoat tinh ctia enzyme
lipase. Tuy nhién ma&c d6 anh huwong cé su khac
nhau. Xét vé anh hudng cta cac yéu t6 don doc lap
cho thay, cac hé so b, = 547,641, b, = 942,039 va b, =
389,792 déu mang dau duong (I6n hon 0) ching to
khi tang nong do dung dich muéi hodc ting ty le
dung dich muéi : cam gao hodc tang thoi gian trich ly
trong & muc do phu hop thi hoat tinh lipase sé ting
theo. Trong 3 nhéan t6 doc lap nay thi he s6 b, =
942,039 cao nhat, diéu nay chung t6 ty 1é dung dich
mudi : cam gao cé anh hudng 16n nhat dén hoat tinh
ctia enzyme lipase, tiép dén la thoi gian trich ly va
cudi cung 1a nong do dung dich muéi. Song song do,

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 4/2022

= 198,958, by, = - 56,6151 va by, = - 22,5955 déu mang
d4u am (nhé hon 0) cho thdy sé lam giam hoat tinh
lipase tuong tmg véi cac mic nong do dung dich
mudi qué cao, ty 1é dung dich mudi : cAm gao 16n va
thoi gian trich ly qua dai. Ngoai ra, hé s6 by = -
18,7156 1a heé so twong tac va ciing mang diu am
(nho hon 0), diéu nay ching té6 su anh hudng lam
giam hoat tinh lipase tuong tmg véi cac diéu kién thi
nghiém c6 nong dd dung dich muéi cao (hoic thap)
va ty lé dung dich mudi : cAm gao cao (hodc thap),
hoac khi ty lé dung dich mudi : cdm gao cao (hodc
thap) va thoi gian trich ly dai (hoac ngan), hoic
trong diéu kién nong do dung dich muéi cao (hodc
thap) va thoi gian trich ly dai (hodc ngan).

O ty 1¢ dung dich muéi : cam gao stt dung 5 : 1
v/w thi hoat tinh enzyme lipase thap (tir 699 dén 808
U/kg). biéu nay co thé giai thich la do luong dung
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moi st dung it, khéong dt xam nhip vao nguyén liéu
va khong da cho su khuéch tan chat tan (enzyme)
vao dung moi. Khi gia ting ty lé dung dich muéi st
dung lén 7 : 1 v/w, su chénh léch néng do chat tan
cta nguyeén liéu va dung moi ting, lam ting tinh tan
va ting su khuéch tan, vi thé lam tang hoat tinh
enzyme trong qua trinh trich ly [8]. Tuy nhién, & ty lé
dung moi st dung cao (ty 1¢ 9 : 1 v/w) thi hoat tinh
lipase thu duogc sé giam tré lai do mic 6 pha loang
cua lipase trong dich trich ting. Vé6i ty 1&é dung méi
stt dung cang cao thi thé tich dich trich thu duoc
cang nhiéu, trong khi luong enzyme sinh ra trong
qua trinh trich ly 1a khong déi. Két qua hoat tinh
enzyme lipase thu duoc & ty 1é dung dich mu6i : cam
gao la 9 : 1 v/w giam (con khoang 1.460 U/kg).
Ngoai ra, khi ty 1é dung dich muéi : cam gao gia ting
ciing thuc ddy qua trinh hoa tan enzyme vao dung
moi ting nhanh & giai doan dau. Véi nong do dung
dich muoéi st dung va thoi gian trich ly duoc giit c6
dinh, luong enzyme hoa tan vao dung moi co thé dat
mtc cao nhat & thoi gian ngan hon khi so sanh voéi
cac ty 1é cam gao va dung moi thap hon. Viec duy tri
qua trinh trich ly vuot qué thoi gian thu nhan toi vu
nay, enzyme c6 thé bi vo hoat va giam hoat tinh [11].

O diéu kién khao sat, ty lé dung dich muéi : cam
gao dé trich ly 1a 7 : 1 v/w thi hoat tinh lipase dat cuc
dai khi so sanh v6i cac maic do pha loang cao hay
thap hon (gia tri hoat tinh twong tmg 1a 1.554,58
U/kg). Ty lé dung dich mudi : cdm gao 1a 7 : 1 v/w
duoc uu tién chon lya do trong truong hop enzyme
thu duoc khong cé sy khac biét thi viéc trich ly & ty
lé 7:1v/w cé tinh kinh té hon so voity 1€ 9: 1 v/w
nho gidm dugc mot phan thé tich dung méi st dung
trong qua trinh trich ly va gidm luong hoa chat st
dung trong qua trinh tinh sach enzyme. Tran Quoc
Hién va Le Van Viét Man (2006) khong tién hanh
khao sat lipase, tuy nhién viéc trich ly tir noi tang ca
tra ciing xac dinh ty 1é nguyén liéu va dung mé6i 1: 1
w/v thich hop cho viéc thu nhan enzyme ciing dé
xuat ty 1é dung moi : nguyén lieu 1a 1 : 2 v/w dé trich
ly ca protease va lipase tir noi tang ca tra [14], trong
khi d6 d6i voi ca doi thi ty 1é dung méi : nguyén lén
dén 10 : 1 v/w dé tién hanh thu nhan lipase 1a thich
hop [3]. Két qua thu duoc da cho thay ty lé dung moi
thich hop cho qua trinh trich ly enzyme phu thudc
vao timg loai enzyme, nguén nguyén liéu va cé thé
pht hop vao diéu kién bdo quan nguyén lieu hay toc
do ly tam.

Moi twong quan cua hoat tinh lipase thuc
nghiém va hoat tinh lipase du doan theo moé hinh tir
phuong trinh héi quy 1a 95,88% (Hinh 1). Vay c6 thé
két luan rang mo hinh héi quy da mo ta dung céac két
qua thuc nghiém.
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Hinh 1. Méi twong quan giita hoat tinh lipase du doan
va thuee nghiém trong cdm gao

Dbé danh gia su tuong quan cta cac nhan t6, két
qua thu nhan duoc da duoc xtt ly thong ké bang phan
mém Stagraphics 15.0 va cac biéu do coutour thé
hién muic d6 anh hudong nhu sau:

Két qua phan tich cho thay, ty lé dung dich
mudi: cAm gao anh hudng manh dén hoat tinh lipase
véi gia tri P nho hon 0,05. Nguoc lai, loai dung méi va
thoi gian trich ly khong anh huéng dén hoat tinh
lipase (Hinh 2).
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Hinh 3. D6 thi bé mat dap tmg thé hién sur trong tac
ctia ndong @6 dung moéi va ty 1¢ dung dich muéi :
cam gao dén hoat tinh lipase trich ly tit cAm gao

(thoi gian trich ly 8 gio)
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bé xac dinh diéu kién t6i vu ctia mdi bién, do thi
bé mat ba chiéu tuong tac duoc xay dung (Hinh 3, 4,
5 va 6). Két qua phan tich gia tri ctia cac bién t6i uu
duoc thé hién trong bang 3.
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Hinh 4. Do thi coutour thé hién sir tirong tac ctia
noéng do dung moéi va ty 1é dung dich muéi :
cam gao dén hoat tinh lipase trich ly tir cam gao
(thoi gian trich ly 8 gio)
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Hinh 5. D6 thi bé mit dap tmg thé hién sy tuong tac
ctia ty 1é dung dich mudi : cAm gao va thoi gian trich
ly dén hoat tinh lipase trich ly tir cAm gao
(dung dich muéi 1M)
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Hinh 6. D6 thi coutour thé hién su tuong tac clia ty lé
dung dich muéi : cam gao va thoi gian trich ly dén
hoat tinh lipase trich ly tir cam gao
(dung dich muéi 1M)

Bang 3. Bang gi4 tri t0i ttu ctia loai dung méi, ty 1&
dung méi/nguyén liéu va thoi gian trich ly trong qua

trinh trich ly lipase tir cAm gao
Nhén to Gia tri toi uu
Néng do dung dich muoi 1M
Ty le duI}g dich muoi : 7 1v/w
cam gao
Thoi gian trich ly 8 giv

Tt két qua & bang 3 da xac dinh duwoc diéu kién
t6i uu cho qua trinh trich ly enzyme lipase c6 trong
cam gao nhu sau : néng d6 dung dich muéi 1M, ty le
dung dich muéi: cam gao 14 7 : 1 v/w va thoi gian
trich ly 1a 8 gio.

4. KET LUAN

Tir phuong trinh héi quy anh hudng ctia cac yéu
t0 trong qua trinh trich ly enzyme lipase tir cAm gao
thé hién ty lé dung dich mudi : cam gao 1a yéu to c6
anh hudng nhiéu nhat dén qua trinh trich ly véi he so
tuong quan 95%. Két qua toi wu chi ra rang, voi nong
d6 dung dich muéi 1a 1M, ty 1é dung dich muéi : cam
gao 1a 7 : 1 v/w va tién hanh trich ly trong 8 gio thi
hiéu qua trich ly dat t6i wu, thé hién qua hoat tinh
lipase c6 trong dich trich 1a cao nhat. Voi diéu kién
t0i wu nay da gop phan xay dung co s dix lieu quan
trong nham gép phan nang cao hiéu qua khai thac va
stt dung ngudn nguyen lieu cam gao doi dao trong
thoi gian toi.
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OPTIMIZATION OF THE EXTRACTION PROCEDURE FOR LIPASE ENZYME FROM RICE BRAN
Le Hoang Phuong, Nguyen Van Thanh, Vo Tan Thanh, Ly Nguyen Binh
Summary

Lipase is an enzyme belonging to the group of hydrolase that specifically hydrolyzes fats to form glycerin
and fatty acids. The presence of lipase in rice bran is undesirable because it is the main cause of material
spoilage and should therefore be excluded. In this study, the influence of technological factors on lipase
extraction from rice bran was studied. The efficiency of lipase extraction from rice bran was evaluated
through the hydrolysis of olive oil, titrated with the amount of NaOH to neutralize the number of fatty acids
produced by the hydrolysis reaction by lipase. The results showed that the optimal conditions for lipase
extraction from rice bran were determined to be brine solution with a concentration of 1M, the ratio of salt
solution : rice bran was 7 : 1 v/w and the time for extraction was 8 hours.

Keywords: Optimization, lipase, extraction, rice bran.
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