KHOA HOC CONG NGHE

ANH HUGNG CUA BIEU KIEN TRICH LY BEN HOAT
TINH LIPASE TRONG CAM GAO
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Cam gao 1a phu phdm ctia nganh san xudt lta gao, 1a 16p ngoai ctia gao ltt. CAm gao giau chat
chéng oxy héa nhu pholyphenols, vitamin E, tocotrienols va carotenoids. CAm gao c6 thoi han st
dung rat ngan do ham luong chat béo cao va enzyme lipase manh 1am phan hiy dau, 1am cho cam
bi 6i va khong an dugc. Nghién ciru dugce thuc hién nhadm danh gia hiéu qua cda viéc trich ly
lipase trong nguyén liéu cAm gao 1am co s cho viéc xit ly sau nay. Cac thi nghiém dwoc b6 tri
nham tim loai dung méi st dung, néng do dung moi, thoi gian va nhiét do trich ly lipase. Két qua
cho thdy nuéc muéi 1a dung moi phit hop cho qua trinh trich ly voi nong @6 1M cho hoat tinh
lipase 2,83 U/ml, trong diéu kién nhiét do 38°C 1a phu hop, thoi gian trich ly la 240 phat cho hoat
tinh lipase 1an luot 1a 2,92 U/ml va 3,75 U/ml va giap gitt duoc thanh phan dinh duéng con lai.

T khoa: Cam gao, hoat tinh enzyme lipase, trich ly enzyme.

1. DAT VAN BE

Viét Nam 1a mot trong nhitng quéc gia xuat khau
gao hang dau thé giéi, qua trinh xay xat gao cho ra
mot luong phu phdm khong nho do 1a cam gao. O
déng bang song Ciru Long (PBSCL), mdi nim san
xudt dugc 25 triéu tan laa, ddong nghia voi viéc co 25
triéu tdn rom, 5 triéu tin trau, 2,6 triéu tdn cam. Ro
rang, nguon phu phdm ctia nganh ché bién gao rat
déi dao, tiém nang khai thac rat lon. Trong d6, cam
gao c6 gia tri cao nhat, chita nhiéu duong chat st
dung cho nhiéu linh nhu thuc phdm, duoc phdm va
my phidm (Khalid Gul et al, 2015). CAm gao chiém
dén khoang 10% cta téng khoi luong cua gao tho,
bao gbébm: vé bi, vo lua, 16p cutin ctia nhan, tang
aleuron va phoi mam. Tuy nhién, cam gao dé 6i héa
dau do hoat dong ciia enzyme lipase va lipoxygenase
lam oxy hoéa cac acid béo chua no (chuwa bao hoa)
nhu acid linoleic, linolenic dé hinh thanh cac
hydroperoxide va tao thanh cac hop chat c6 nhom
cacbonyl c6 mui 6i khét lam thay déi mui vi te nhién
clia cam gao va c6 thé tao thanh cac chat gay ung
thu. Cac nghién ctu da ching minh protein cam gao
1a loai protein thuc véat cé gia tri dinh dudng cao va cé
cac ung dung dac biét trong thuc phdm va duoc
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pham. Dic tinh quan trong nhat cta protein cam gao
la khong gay di tmg va c6 hoat tinh chéng ung thu,
chong oxi héa. Vi thé, né6 duoc xem la mot protein
cao cap c6 tmg dung trong hang loat cac linh vuc nhu
chin nuoi, thuc phdm chtc niang, thuc phdm dinh
duong, my phdm lam dep va y hoc (Nguyén Thi Mai
Phuong va ctv, 2015). Cam gao la mét trong nhiing
phu phdm nong nghiép c6 nhiéu vitamin, khoang
chat, protein, tinh bot, chat béo va chat xo tot cho
san xuat cac loai thuc phdm bé duong nhu bot dinh
duong, @6 uoéng pha tron va my pham. Do cam gao
c6 ham luong chat béo tuong doi cao (12 - 23%),
chung c6 thé bi chuyén hoa dé tao thanh nhimg san
pham khac nhau. Qua trinh chuyén héa nay rat phtc
tap, dudi tac dung ctia mot loat cac nhan t6 va c6
enzyme hoidc khong c6 enzyme xuc tac, lipid bi thay
d6i trang thai, mau sic va cé mui vi khé chiu.
Thuong nguoi ta goi qua trinh t6ng hop nay 1a su 6i
hoa. Thuc chat ctia su 6i hda 1a qua trinh oxy hoa (Lé
Ngoc Tu, 2010). Trong cam gao, su 6i hoa duoc xuc
tac boi hoat dong ctia enzyme noi bao (lipase) va
néu nguyen litu kém chat luong thi sy hu héng con
do vi khudn gay nén (Barnes va Galliard, 1991). Qua
trinh nay dian dén mot vai hién twong: mat mui vi,
ting do acid, gidm pH, lam thay déi dic tinh chic
ning, tang tinh nhay cdm ctia cac acid béo dan dén bj
oxy hoéa. Cac acid béo tu do trai qua sy phan huy
khong chi cho cac goc tu do ma con tao vi xau ciing
nhu 1am mat gia tri dinh duong. Tuy nhién, lipase ton
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tai bén trong cam gao, rat khé xt ly, can nghién ctu
phuong phap tach lipase ra khéi 16p bao veé, tir dé
viec xtt ly lipase va huong dén viéc tmg dung cam
gao trong ché bién thuc phidm sé thuan loi va an toan
hon.

2. VAT LIEU VA PHUONG PHAP

2.1. Nguyén liéu va héa chat

- Nguyén liéu cdm duwoc st dung loai cam lau
boéng tir gao lat. Cam duwogc thu ngay trong qua trinh
xay xat, sau d6 bdo quan lanh va van chuyén vé
phong thi nghiém, bdo quan trong trong sudt qua
trinh thyc hién nghién ctu.

- Hoa chat: Ethanol (C,H;OH), xuit xt¢ cda
Merck - Puc, do tinh khiét 99,9%; Sodium hyrdoxide
(Natriumhydroxide (NaOH)), xuét xtt cia Merck -
bitc, @0 tinh khiét > 97%; Sodium chloride (NaCl),
xudt xtt Mreck - Duc, do tinh khiét 99,5%; dau olive,
nhan hiéu Olivoila, xuat x Italia, nhap khau va phan
phéi béi Cong ty TNHH Dau thuc vat Cai Lan,
nguyén chit ¢ép lanh (100% olive); Gum Arabic
(Instantgum BA), xuit x&¢ Phéap; Tris-HCI
(C,H,,CNO,), xuit x1t ctia Merck, do tinh khiét 99%;
Acetone (CH,COCH,), xuat x Viet Nam, d¢ tinh
khiét 99,7%.

2.2. Thiét bi va dung cu

May diéu chinh hiéu dién thé Metrohm (Dtrc);
may li tam (EBA 21/Hettich, Ptc); bo diéu nhiét
(Memmert, Duc, do chinh xac 0,1°C); mot s6 dung
cu thong thuong khac.

2.3. Phuong phép nghién ciru

2.3.1. Phuong phap xdc dinh hoat tinh enzyme
lipase

Hoat tinh enzyme lipase dugc xac dinh theo
phuong phap chuin do lién tuc pH-stat. Co chat 1a
nhii tuong dau olive (20%) trong 5% gum arabic duoc
chinh pH 9. Nhii twong duoc chudn bi moéi truéc
ngay thi nghiém va dung hét trong ngay (Bui Hong
Quan va Nguyén Duc Luong, 2009). Hon hop phan
ung gém 4 mL nhii twong dau, 3,2 mL dung dich dém
Tris - HC1 (0,1M, pH 7,2), 0,8 mL enzyme lipase.
Trong binh d6i chimg (mau trang), st dung lipase da
duoc vo hoat (dich trich enzyme da dugc gia nhiét &
95°C trong thoi gian 30 phut). D& yén cho phéan tmg
xay ra ¢ nhiét do 30°C. Sau 30 phut thém 16 mL
acetone dé ding phan tmg. Tién hanh chudn do lien
tuc bang thiét bi do pH két néi voi may tinh véi dung

dich NaOH chudn 0,01N, c6 st dung khudy tir téc do
200 vong/phut. Pén khi dung dich phan tmg dat dén
pH =9 thi ngtmng chuén d6 (Tembhurkar ef al, 2012;
Tambekar et al, 2013). Doc thé tich dung dich
NaOH (mL) da sit dung.

Cong thic xac dinh hoat tinh enzyme lipase theo
Tambekar ef al. (2013):

AVxN 1000

X
Hoat tinh enzyme lipase (U/ml) = Vm 30

Trong do: AV=V, - V;; V;: Thé tich dung dich
NaOH diung dé chudn d6 mau déi chimg (mL); V.
Thé tich dung dich NaOH dung dé chuin d¢ mau
that (mL); V,,: Thé tich enzyme phan tng (mL); N:
Néng do6 dung dich NaOH (N).

2.3.2. BO tri thi nghiém

Noi dung nghién ctu dugc b6 tri theo hinh 1,
hiéu qua trich ly dugc danh gia bing hoat tinh
enzyme lipase trong dich trich sau khi cho tac dung
voi co chat 1a nhit tuong dau olive (20%) trong clung
mot khoang thoi gian xac dinh.

Cam gao

|

Ra dong

l

Trich ly

l

Loc thd

1

Dich trich

1

Xac dinh hoat tinh lipase

Xac dinh: loai dung mdi; nong @ dung
moai, nhiét do trich ly; thoi gian trich Iy,

Hinh 1. So d6 nghién ctru tdng quat
- Chi tiéu theo doi 1a hoat tinh ctia enzyme lipase.
- S6 lieu duoc thu thap va xit Iy bang phan mém
thong ké Statgraphics Centrution 15.2, Copyright (C)
PP, USA va phan mém Excel. Phan tich phuong sai
(ANOVA) va kiém dinh LSD dé két luan vé su sai
khac gitta trung binh cac nghiém thic.
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3. KET QUA VA THAO LUAN

3.1. Anh hudng ciia loai dung moi trich ly dén
hoat tinh lipase

Theo Lé Van Viét Man va ctv (2011), viec chon
dung moi la mot van dé rat quan trong dé thuc hién
qua trinh trich ly. Nguoi ta thuong dga vao nhiing
tiéu chi sau day dé chon dung moi: dung moi co6 kha
nang hoa tan chon loc; dung moi khong gay hién
tuong an mon thiét bi, khé chay va khong doc voi
nguoi st dung; dung moi phai tro voi cac céu tir co
trong dich trich; dung méi c6 gia thanh thap, dé tim;
cac nha san xudt c6 thé thu hoi dung moi sau qua
trinh trich ly dé tai st dung. Do d6, can co su khao
sat dé lwa chon dung moéi thich hop nhim nang cao
hiéu qua trich ly.

Dung moi duoc dung dé trich ly enzyme lipase
c6 su anh huodng rat 16n dén hiéu suét trich ly. Pac
tinh ctia enzyme chi tan trong nudéc va cac dung moi
phan cuc, khong tan trong dung moi khong phén
cuc, bén canh nudc cat thi ethanol 1a mot loai dung
moi tiéu biéu, thuong duoc stt dung béi tinh linh hoat
ctia loai dung méi nay. Tuy nhién, can luu y ethanol
c6 thé gay két thia protein & nong do cao. Ngoai ra,
trong cong nghé enzyme, dic biét 1a phuong phap
tach chiét va thu nhan enzyme c6 nguédn géc tir thuc
vat, nuéc mudi duoc danh gia la mot chat rat hiéu
qua trong vieéc ho tro tach chiét enzyme ra khoi té
bao nguyén liéu. Nghién ctru nay da lua chon ba loai
dung moi la: nuoc cat, dung dich nuéc mudi 1M,
ethanol 30%, cac thi nghiém duoc c6 dinh ty le
nguyeén lieu/dung méila 1: 5
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Hinh 2. Biéu d6 anh huéng loai dung moi trich ly
enzyme lipase trong cam gao

Hinh 2 1a két qua trich ly enzyme lipase khi
dung ba loai dung moi. Két qua cho thidy dung moi
ethanol cho hoat tinh enzyme lipase con lai thip
nhat, 0,69 U/ml. Véi dung moéi nuéc cat, hoat tinh
lipase 1,26 U/ml, dung moéi nuwéc mudi cho hiéu qua
trich ly enzyme 2,73 U/ml, cao hon 2 14n so véi nuoc

cat. Diéu nay c6 thé giai thich: mudi NaCl 1a mudi uu
truong, st ¢ mat ctia mudi ndy sé tao ra sw chénh
léch vé 4p suét giita hai bén mang t€ bao nguyén liéu,
giup pha vo mang té bao, tir d6 enzyme bén trong té
bao co diéu kién thuan loi di ra khoi té bao va hoa tan
vao dung moi. Theo Bui Xuan Dong (2018), chat dién
li NaCl seé giup ting qua trinh trich ly enzyme, néu
cho thém NaCl 0,1 - 0,2% vao dung dich trich ly thi
hiéu suat trich ly tang lén 30%.

beoi voi dung moi 1a ethanol 30%, mac du 1a mot
dung moi co tinh linh hoat cao (c6 thé hoa tan ca co
chat phan cuc va khong phan cuc), tuy nhién ethnol
ciing 1a nhan t6 gay bién tinh protein, c6 thé trong
qua trinh trich ly, voi néng do 30%, ethanol da gay
bién tinh mot loai protein c6 trong nguyén liéu, dan
toi viéc can trd viéc hoa tan enzyme lipase va lay
enzyme ra khéi mang té bao, tir d6 hiéu suat thu hoi
enzyme thap.

Tt két qua trén da xac dinh dung moi dung trich
ly enzyme lipase trong nghién cttu nay la dung dich
nudc mudi.

3.2. Anh hudng ctia ndng d0 dung méi trich ly
dén hoat tinh lipase

Trong qua trinh trich ly, ham muc tiéu luén la
hiéu sudt thu hoi cau t can chiét tach (Lé Van Viét
Man va ctv, 2011), trong nghién ctru nay, cau tit can
chiét 1a enzyme lipase, sau khi tach chiét can phai
duoc bao toan hoat tinh. Vi vay, nong do dung moi c6
vai tro quan trong. Twr thi nghiém 1, dung méi NaCl
duoc st dung ti€én hanh khdo sat hiéu qua trich ly voi
khoang nong do tir 0,5 M dén 2M.

Biéu d6 & hinh 3, cho thiy hiéu suat trich ly
enzyme lipase tang dan tit néong do NaCl 0,5 M dén
noéng do 1 M, sau d6 gidm tré lai khi tién vé noéng do
2 M. O néng do NaCl 1M, hoat tinh enzyme lipase 1a
cao nhat véi 2,83 U/ml, thap nhat & néong do NaCl la
2M, enzyme lipase dat 1,91 U/ml. Két qua nay gan
voi mot s6 nghién ctru khac trén enzyme c6 ngudn
goc thuc vat nhu nghién ctru tach chiét enzyme
pectinase trén ca ctia Nguyén Vian Muoi va ctv
(2010), enzyme dat hiéu qua trich ly cao nhat khi &
khoang néng do NaCl 1,25M. Dé ly giai cho su thay
d6i nay, c6 thé hiéu nhu sau: su c6 mat ctia chat dién
li NaCl sé gitp tang hiéu sudt tach chiét enzyme,
diéu nay giai thich cho viéc hiéu suat thu héi enzyme
lipase tang dan khi nong do NaCl tiang tir 0,5 M dén 1
M. Tuy nhién viéc st dung dung méi c6 néng d6 mudi
NaCl cao ciing la nguyén nhén lam giam hoat tinh ctia
enzyme lipase. Diéu nay c6 thé do su bién déi ciu trac
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cta enzyme lipase, dic biét 1a su thay ddi dien tich &
trung tam hoat déng do cac ion Na* va CI gay ra. Tac
dung ctia nébng do mudi cao canh tranh 16p 40 nudc
bén ngoai enzyme 1am cho cdu tric xodn soi bi thay
d6i, 1am thay déi dién tich va cau tric trung tam hoat
dong, dan dén trung tAm hoat dong ctia enzyme lipase
bi bat hoat nhur & hinh 4.

Trong hinh 3 thé hién néng d6 mudi anh huong
dén qua trinh trich ly, khi néng d6 NaCl ting cao, do
1a ion hoat dong manh (chat dién li manh) nén ion
Na* sé vao thay thé vi tri ion H* (tir phan tr nuéc
H,0) dé két hop véi goc COO™ ciia enzyme, doéng
thoi ion CI sé thay thé vi tri ctia ion OH- (tir phan ti
nuoc H,0) va két hop voi goc NH,* cla enzyme.
Chinh vi cac gdc ion nay thay thé vao vi tri ctia lop 40
nudc bén ngodi enzyme, lam céu trac dién tich va
trung tAm hoat dong cta enzyme bi thay déi, dan dén
hoat tinh bi mat di.

Nhu vay, qua két qua thi nghiém khao sat su anh
huéng cta nong do dung moéi dén hiéu suat trich ly
da xac dinh duoc néng do6 NaCl thich hop dung dé
trich ly 1a 1M.
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Hinh 4. Sy canh tranh 40 nudc ciia protein bdi NaCl
(Bui Xuan Bong, 2018)

3.3. Anh huéng ciia nhiét d¢ trich Iy dén hoat
tinh lipase

Theo Lé Ngoc Tu (2010), enzyme lipase trong
hat hoat dong manh nhat & nhiét do 35 - 38°C. Khi
tang nhiét do, cac cdu tir sé chuyén dong nhanh hon,
do d6 su hoa tan va khuéch tan cac ciu t tir nguyén
lieu vao dung moi sé duoc ting cuong (Lé Van Viét

Man va ctv, 2011). Chinh vi vay, can xac dinh duoc
nhiét do thich hop dé co thé trich ly hiéu qua dong
thoi bao toan hoat tinh enzyme lipase sau khi tach
chiét. Nghién cttu duoc thuc hién trong khoang nhiét
do phong tir 29°C dén 41°C nhu ¢ hinh 5. Két qua ghi
nhan hoat tinh lipase ting d4n theo nhiét do tir 29°C,
32°C, 35°C, 38°C va 41°C 1an luot 1a 1,47 U/ml, 2,13
U/ml, 2,67U/ml, 2,92 U/ml va 1,53 U/ml.

Biéu d6 & hinh 5 cho thdy voi nhiét do 29°C thi
s6 don vi hoat tinh enzme lipase 1a thap nhat (1,47
U/ml), hiéu qua trich ting dan theo su tang nhiét do
dén nguong 38°C thi dat cuc dai véi hiéu suit dat
2,92 U/ml, tang gan 2 lan. Tuy nhién khi qua nguong
nhiét do nay thi hiéu suit gidm manh tai mirc nhiét
do 41°C, khi tai day chi dat hoat tinh lipase 1,53
U/ml.
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Nhiét dé trich ly (0C)

Hinh 5. Biéu d8 anh hudng ciia nhiét d6 trich ly
enzyme lipase trong cam gao

Vé su thay déi nay, theo Lé Van Viet Man va ctv
(2011) thi khi ting nhiét do thi hiéu suat trich ly sé
tang. O nhiét d6 thdp hon nhiét d¢ t6i wu dong nang
clia enzyme va co chat gidm lam ching chuyén dong
cham va it va cham hon. Vi thé cac phttc chit enzyme
- co chét cting it hinh thanh hon lam phéan tng xay ra
cham hon so voi nhiét do t6i vu. Khi tang nhiét do,
cac ciu ttr se chuyén dong nhanh hon, do do st hoa
tan va khuéch tan ctia cac cdu t tir nguyeén liéu vao
dung moi sé duoc tang cuong. Ngoai ra, khi nhiét do
tang thi @6 nhot dung moi sé giam, dung moi dé
dang xuyén qua lép nguyén liéu va lam cho dién tich
tiép xdac bé mit giita nguyén liéu va dung moi sé
cang 16n, dan dén viec hiéu qua trich ly ting lén khi
nhiét do tang tir 29°C len 38°C. Khi nhiet @6 qua cao
thi hoat tinh enzyme bat ddu gidm. Nguyén nhan 1a
do khi cac enzyme dugc gia nhiét, cac phan tir dong
vai tro trung tam hoat ¢6ng ctia enzyme bi pha vo boi
nhiét va tré nén bat hoat, vi vy enzyme bi bién ddi
va mat di vai tro xdac tac (Alyward et al, 1969), dé
chinh 1a nguyén nhan tai sao khi ti€p tuc ting nhiét
do tir 38°C 1eén 41°C thi hoat tinh enzyme lai giam.

Hoat tinh Lipase (U/ml
O

L4
)
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Khi so sanh v6i cac nghién citu khao sat khac
nhu cta Knospe va Plendi (1997), trich dan boi
Pahojar va Sethar (2002) da tim thdy nhiet do thich
hop @é trich ly enzyme lipase tit noi tang de 1a 43°C
dén 60°C, hay nghién ctru ctia Aryee et al (2007) thi
nhiét do t6i wu cho viéc trich ly enzyme lipase tit noi
tang ca do6i xam 1a 50°C. Véi két qua thi nghiém nay,
da xac dinh duoc nhiét do thich hop cho qua trinh
trich ly enzyme lipase trong cam gao la 38°C, diéu
nay la do su khac khac nhau vé nguén géc nguyén
lieu dung dé trich ly enzyme lipase, méi enzyme
trong nguyén liéu khac nhau sé c6 nhiét d6 hoat
dong toi thich khac nhau, tir d6 nhiét do dung dé
trich ly ciing khac nhau.

3.4. Anh huong ciia thoi gian trich ly dén hoat
tinh lipase

Thoi gian 1a yéu t6 danh hudéng dén qua trinh
trich ly. Khi khdo sat thoi gian trich ly, c6 thé xac
dinh duoc qua trinh trich ly enzyme dén luc nao thi
dat hiéu suat toi da, dong thoi viec khao sat nay ciing

4

gitp rat ngan qua trinh trich ly.
= 3 3,75 3,72
35 )
5 2.89
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120 360

180 240 300
Thoi gian trich ly (phat)
Hinh 6. Biéu d8 anh hudéng cia thoi gian trich ly
enzyme lipase trong cAm gao

Nghién ctu tién hanh khao sat thoi gian trich ly
tir 120 phut dén 360 phut ¢ nhiet do 38°C, voi dung
dich NaCl 1M. Két qua duogc thé hién & hinh 6 cho
thay: khi thoi gian trich ly tang lén thi hiéu suat trich
ly cling tang theo. Tang thoi gian trich ly tr 120 phat
lén 240 phut, hoat tinh enzyme lipase tang tir 2,89
U/ml len 3,75 U/ml, tic hiéu suit tang 1,3 lan. Tuy
nhién, khi thoi gian trich ly tiép tuc ting lén 300 va
360 phut, thi hiéu suat trich ly gan nhu khong c6 su
thay d6i (hodc thay déi khong dang ké). Su thay ddi
nay la do khi thoi gian trich ly tang 1én, dung moéi cé
da thoi gian dé hoa tan chat can tach chiét (dung
dich NaCl hoa tan enzyme lipase), khi c6 du thoi
gian nhu vay thi hiéu qua trich ly ting 1én, nhung khi
thoi gian trich ly qua lau, kha nang hoa tan co chat
ctia dung moi da dat t6i han nén khong thé hoa tan
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Hoat tinh lipase (U/ml)
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co chat duogc nita, hoac kha nang tach chiét da dat
nguong, dan dén viéc thoi gian cé tang thém thi hiéu
suét ciing tang khong dang ké. Vé diéu nay, Lé Vin
Viéet Man va ctv (2011) da timg dé cap: khi tang thoi
gian trich ly thi hiéu suét thu hoi chat can tach chiét
sé tang. Tuy nhién, néu thoi gian trich ly qua dai thi
thi hiéu suat thu héi chat chiét sé khong ting thém
dang ké. Theo Negi et al (2011), thoi gian trich ly
qua ngin hay qua dai déu gidm hoat tinh enzyme
lipase. Néu thoi gian trich ly ngan sé khong dt cho
qua trinh ngdm dung méi vao nguyén lieu. Nguoc lai
thoi gian trich ly dai sé lam giam hoat tinh enzyme.

Khi so sanh voi cac nghién cttu khac vé trich ly
enzyme lipase nhu: nghién ctu trich ly enzyme lipase
ttr noi tang ca 16c ctia Nguyén My Trinh (2014), thoi
gian trich ly t6i vu 1a 210 phut hay nghién cttu cta
Aryee et al (2007) 1a 30 phut déi véi nguyén liéu la
noi tang ctia ca doi xam. Diéu nay cho thdy thoi gian
trich ly phu thudc rat nhiéu vao ngudn nguyeén liéu,
cach xt Iy nguyén liéu trude khi trich ly va dién tich
ti€p xuc gitta dung méi va nguyén liéu. Trong nghién
ctru nay, thoi gian thich hop @€ trich ly enzyme lipase
tir cam gao 1a 240 phut, hoat tinh lipase dat duoc la
3,82 U/ml cao nhat trong day thoi gian khao sat.

4. KET LUAN

biéu kien trich ly lipase trong cam gao phu hop
la dung dung méi nuéc mudi NaCl, ndong do 1M &
nhiét do 38°C 1a thich hop trong thoi gian 240 phut.
Voéi thong so nay, enzyme lipase duoc trich ly dat
hiéu qua cao, lam co s& cho qua trinh xitr Iy ngan
ngtra hu hong cam gao, gép phan bao quan va dinh
huéng phat trién nguon phu phdm doi dao nay.

LOI CAM ON

Nghién ctru nay duoc hé tro kinh phi tir dé tai
“Nghién citu sur bién doi thanh phan dinh duong va
da dang sian pham thiic uong cho nguoi tir nguon
cdm gao” s6 B2019-TKG-05 ctia Bo Gido duc va Pao
tao va Dur dn Nang cip Truong Pai hoc Cin Tho
VIN14-P6 bang nguon von vay ODA tir Chinh phi
Nhat Ban.
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THE INFLUENCE OF EXTRACTION CONDITIONS ON LIPASE ACTIVITY IN RICEBRAN
Le Hoang Phuong, Nguyen Van Thanh, Nguyen Van Thuan,
Ngo Thi Cam Tu, Vo Tan Thanh, Phu Thi Thanh Khiet,

Do Thanh Xuan, Ly Nguyen Binh

Summary

Rice bran, a by - product of rice milling, is obtained from outer layer of the brown (husked) rice kernel
during milling. Rice bran is rich in antioxidant compounds like polyphenols, vitamin E, tocotrienols and
carotenoids. Rice bran has very short shelf life owing to high fat content and potent enzyme lipase which
degrades the oil, making bran rancid and inedible. The study was carried out to evaluate the effectiveness
of lipase extraction in rice bran as a basis for further treatment. The experiments were arranged to find the
type of solvent used, solvent concentration, time and temperature of lipase extraction. The results showed
that salt water was a suitable solvent for the extraction process with a concentration of 1M in the conditions
of time, the most suitable extraction temperature at 38°C for 240 minutes, respectively for lipase activity 2.73
U/ml, 2.83 U/ml and 2.92 U/ml and help retain its nutritional contents.

Keywords: Ricebran, enzyme lipase activity, extraction enzyme.

Nguoi phan bién: PGS.TS. Ton That Minh
Ngay nhan bai: 13/11/2020

Ngay théng qua phan bién: 15/12/2020
Ngay duyét diang: 22/12/2020

58 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 3/2021



