KHOA HOC CONG NGHE

TOI UU HOA QUA TRINH TRICH LY ENZYM LIPASE
TU CAM GAO
Lé Hoang Phugng® *, Nguyén Vin Thanh!, Vo T4n Thanh!, Ly Nguy&n Binh?

TOM TAT

Lipase la enzyme thuéc nhém enzym thiy phan c6 tinh dac hiéu thay phan chat béo tao thanh glycerin va
cac acid béo. Su c6 mat cta lipase trong cam gao 12 khong mong muén bdi vi né chinh la nguyén nhan gay
hu héng nguyeén liéu, do d6 can duoc loai trir. Trong nghién cttu nay, anh hudng ctia cac yéu té cong nghé
trong qua trinh trich ly lipase tir cAm gao duoc nghién cttu. Hiéu qua cta viéc trich ly lipase ra khoi cam gao
duoc danh gia thong qua phan tmg thdy phan co chat 1a nhit twong duoc tao ra tir dau oliu, chuin do theo
luong NaOH dé trung hoa luong acid béo sinh ra. Két qua cho thay diéu kién t6i uu dé trich ly lipase ra khoi
cam gao duoc xac dinh 1a dung dich nwéc mudi c6 néng do 1M, ty 1é dung dich muéi so véi cam gaola 7: 1

v/w va thoi gian trich ly 1a 8 gio.

Tt khéa: 707 uu hoa, lipase, trich Iy, cdm gao.

1. DAT VAN BE

Lia gao 1a mot loai lwong thuc quan trong doi
vo6i khoang 3,5 ty nguoi, chiém 50% dan s6 thé gidi.
Qua qua trinh xay x4t c6 thé cung cap duoc toi da
70% gao phuc vu lwong thuc cho con nguoi va 8% cam
gao, la 16p ngoai hat gao bao gém vd, aleurone, 16p
subaleurone va mam. Cam gao chtra nhiéu chat dinh
duong v6i 14% - 16% protein, 8% - 10% chat xo, ciing 1a
nguén giau vitamin B va cac chat khoang nhu sit,
kali, magié, mangan, clo [9]. Su hién dién cta cac
chat chong oxy hdéa nhu tocopherols, tocotrienols va
y-oryzanol ciing 1a trién vong ctia viéc st dung cam
gao d6i voi con nguoi [10]. Cam gao c6 loi cho viec
diéu tri bénh tiéu duong loai 2 vi né diéu chinh luong
duong trong mau bing cach tang hoat tinh
glucokinase va san xudt glucokinase trong gan [4],
lam giam cholesterol [15], tac dung ha duong huyét
& con nguoi [8].

Dac biét, cam gao c¢6 ham luong chat béo tuong
doi cao (12% - 23%), chiing c6 thé bi chuyén héa dé
tao thanh nhitng san phdm khac nhau. Qua trinh
chuyén hoa nay rat phuc tap, dudi tac dung ctia mot
loat cac nhan t6 va c6 enzyme hoiac khong c6
enzyme xuc tac, lipid bi thay d6i trang thai, mau sac,
c6 mui vi khé chiu. Thuong nguoi ta goi qua trinh
téng hop nay 1a su 6i héa. Thuc chat ctia su 6i hoa 1a
qua trinh oxy hoa [6]. Trong cAm gao, phan tng thiy
phan duoc xuc tac béi hoat déong ciia enzyme noi
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bao (lipase) va néu nguyén lieu kém chat luong thi
st hur hong con do vi khuédn gay nén [1]. Sau khi 16p
cam duoc tach ra khéi noi nhi, cac t€ bao duoc tach
ra riéeng biét, cac chat béo cam gao ti€p xuc voi
enzyme lipase & trang thai hoat dong cao nén rat dé
bi phan huty tao ra cac acid béo ti do. Cac acid béo tu
do dé bi oxy hoa khong chi tao nén cac goc ty do ma
con tao vi Xau ciing nhu 1am mat gia tri dinh duong.
Vi vay, viéc loai trir enzyme lipase c6 trong cam gao
1a can thiét. Nghién cttu nay dugc thuc hién nham
xac dinh diéu kién t6i uu dé trich ly enzyme lipase ra
khoi cam gao nhim tranh cac anh hudng bat loi dén
chat lugng ctia cAm gao trong qua trinh bdo quan va
ché bién.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit lieu nghién ctru

- Nguyén lieu: Cam gao duogc thu truc tiép tai co
s& xay xat lia gao (gi6ng laa ST24), c6 mau vang
sang tu nhién, mui thom dac trung, khong bi méc,
sau mot hay von cuc. Cam gao duoc sang loai bo tap
chat, bao goi cach 4m va bao quan & nhiét do - 40°C.

- Hoa chat: Ethanol (C,H;OH) (Viet Nam), NaCl
(Merck, buc), NaOH 0,01N (Merck, birc), Gum
arabic (Phap), Acetone (Viet Nam), Copper (II)
chloride dihydrate (CuClL.2H,0) (Merck, D),
Glycerol chuan (Merck, Ptc) do tinh khiét 99,5%.

2.2. Phuong phap nghién cttu

2.2.1 BO tri thi nghiém 101 ru hoa

Thi nghiém dugc bé tri voi ba nhan t6 doc lap 1a
nong do dung dich mudi, ty 1é nguyén liéu va dung
moi, thoi gian trich ly. Stt dung phuong phap bé mat
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dap tmg (Respone Surface Methodology) dé xac dinh
diéu kién t6i vu cho qua trinh trich ly lipase. Thiét ké
thi nghiém, phan tich thong ké va tim moé hinh héi
quy biang phan mém Stagraphics Centurion 15.0. Mo
hinh sit dung trong nghién ctru véi kiéu thiét ké mo
hinh Box - Behnken dugc moé ta nhu sau:

\
/

Nong do dung dich mudi
U, M)

Hoat tinh lipase
(Y, U/kg)

Cong doan trich Iy
lipase

Ty 1¢ dung dich mudi: c4m

ga0 (Uy, v/w)

Thoi gian trich ly (Us, gio)

Theo Lé Hoang Phuong va cs (2021) [5] thi cac
yéu t6 nong do6 dung moi, ty 1é dung moi : nguyén
liéu va thoi gian trich ly anh huéng nhiéu dén hiéu
sudt trich ly. Cac nhan t6 khao sat c6 khoang bién
thién nhu sau: néng d6 dung dich muéi: 0 < U, <
2M; ty lé dung dich muéi : caAm 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. B
tri quy hoach thuc nghiém t6i vu hoa duoc thé hién
& bang 1.

Bang 1. Ma tran thyc nghiém véi bién ma

S6 nghiém thic U, M) U, (v/w) U, (gi0) X 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 dugc ma héa (xi, [ =1, 2, 3) 1a
mot phuong trinh da thic bac hai:

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

Trong do6: Y (U/kg) 1a hoat tinh lipase; x1, x2, X3
lan luot 1a nong @6 dung dich muéi (M), ty lé dung
dich mudi : cam gao (v/w), thoi gian trich ly (gio);
b0: hang so; b1, b2, b3: anh hudéng tuyén tinh don;
b11, b22, b33: anh hudng bac hai; b12, b13, b23: anh
hudng tuong tac; e: sai s6 ngau nhién.

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

quy khong phit hop va kiém tra sy phu hop ctia mo
hinh bang chuén Fisher.
2.2.2. Phuong phap phan tich hoat tinh lipase

Hoat tinh enzyme sau khi trich ly dwoc xac dinh
theo phuwong phap chuidn do acid - base (pH-stat)
[12], [13]. Theo Bui Héng Quan va Nguyén Duc
Luong (2009), mot don vi hoat tinh ctua enzyme
lipase duoc dinh nghia la luong lipase can thiét gidi
giai phong ra 1 pM acid béo trong 1 phut & diéu kién
thi nghiém (pH 9, nhiét do phong) [2]. Co chit 1a
nhit tuong dau olive (20%) trong 5% gum arabic duoc
chinh pH = 9. Nha twong dugc chudn bi méi trudc
ngay thi nghiém va dung hét trong ngay [7]. Hon
hop phan tmg gém 4 mL nhi 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 tmg xdy ra, sau d6 théem 16 mL acetone dé
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