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Abstract. Rice bran is a by-product and main material for the animal feed production, this material is obtained from the outer layer
of brown rice kernel during milling. It is rich in nutrients with 14+16% of protein, 12+23% fat, and 8+10% crude fiber. It is also a
good source of B vitamins and minerals. Spoilage was caused by oxidative rancidity involves a reaction between the lipid and
molecular oxygen. The study was performed to seek the optimal conditions for the inactivation of lipoxygenase (LOX) of rice bran
using bromelain. The effects of temperature, pH, time and concentration of bromelain on the inactivation of LOX were studied. The
results showed that the bromelain had positive effect on LOX inactivation with optimal temperature of 47 °C and pH of 7.6.
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Tém tit. CAm gao 1a san pham phu ciia qua trinh xay x4t gao, 1a ngudn nguyén liéu chinh cho nganh chin nudi véi ham lwgng cac
chét dinh dudng rét cao, bao gbm 14+16% protein, 12+23% chét béo, 8+10% chit xo hoa tan va giau chét khoang. Tuy nhién, cam
gao rit dé bi hwr héng do lipid d& bi oxy héa. Nghién ctru dwoc thue hién nhim vé hoat enzyme lipoxygenase (LOX), mdt enzyme
oxy hoa chit béo cb trong ban than phu pham cam bang cach sir dung enzyme bromelain. Anh huong cuia cac yéu to nhiét do, pH,
ham lwgng bromelain va thoi gian xir ly 1én kha néng vé hoat LOX dwgc khao sat Két qua cho thaw enzyme bromelain c6 tac dung
rit r rét trong viéc vé hoat LOX. Nhiét d9 6 mirc 47 °C va pH 7,6 12 cac thong s6 téi wu cho qua trinh v6 hoat LOX bing bromelain.

Tir khoa: Cam gao; Lipoxygenase;, LOX; V6 hoat; Bromelain
1. TONG QUAN

Cay ltia c6 vi tri dic biét quan trong & dong bang Cuu
Long (BBSCL), dong gép 50% san lugng lda va 90% san
lwong gao xuit khdu cua ca nude. Vi ning lyc va tiém ning
16n trong linh vyc néng nghiép, Viét Nam dang khing dlnh
vi thé hang d4u v& xut khiu gao. Trong quy trinh san xut,
bén canh san phim chinh 14 gao con c6 cac san pham phu
khac. Tai hdi thao “Str dung phu pham tr san xuét lGa gao”
do Vién Nghién ctru lua Quéc t& (IRRI) tb chirc tai TP Can
Tho vao ngay 3-3-2015, PGS-TS Duong Van Chin, Giam
dbc Trung tam Nghién ctru Nong nghiép DPinh Thanh (thudc
Cong ty céd phﬁn Béao vé thuc vat An Giang), cho biét,
DBSCL mdi nam san xuit dugc 25 triéu tén lua, déng nghia
v6i viée ¢o 25 triéu tAn rom, 5 triéu tin triu, 2,6 triéu tin
cam. R3 rang, ngudn phy pham ctia nganh ché bién gao rét
ddi dao, tiém ning khai thac rat 16n. Trong do, cam gao 1a
ngudn nguyén lidu chira nhidu dudng chét sir dung cho nhiéu
linh nhu thyc phdm, duge phdm va my phdm [1]. Cam gao
chiém dén khoang 10% cua tong trong lugng cua gao tho,
bao gém: v0 bi, vo lua, 16p cutin ctia nhén, tf?mg aleuron va
phoi mam. Cam gao gidu vitamin, khoang chat, cac acid béo
thiét yéu, chit xo va sterol khac. Véi 14+16% protein,
12+23% chit béo, 8+10% chit xo. Cam gao ciing 13 ngudn
gidu vitamin B va cac chat khoang nhu sat, kali, magié,
mangan, clo [2]. Tuy nhién, hu hong 16n nhit, can quan tim
nhét 13 sy 6i hoa dau do hoat dong cia enzyme lipase va
lipoxygenase (LOX) lam oxy hoa cac acid béo chua no (chua
bdo hoa) nhu acid linoleic, acid linolenic dé hinh thanh cac
hydroperoxide va tao thanh cac hop chit c6 nhém cacbonyl
c6 mui 0i khét lam thay di mui vi tu nhién cua cam gao va
¢6 thé tao thanh cac chét giy ung thu [3].

Nhiéu nha nghién ctru d4 khing dinh LOX 1a nguyén nhan
gdy ra sy ting mui 6i khét trong hat ddu gibng Anh va dang
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t6i wu hoa nhirng didu kién can thiét dé ¢rc ché LOX trong
san pham nhu da nghién ciru tre ché duge 99% LOX ¢ 91 °C
va con lai 70% protein hoa tan [4] [5]. Bén canh d6, cac nha
khoa hoc ciing dd nghién ctru nhimng phurong phép dé vo hoat
LOX nhu thém chat chdng oxy hoa, diéu chinh pH, dung
nhiét [6]. LOX chiu trach nhiém trong viéc lam thay d6i
huong thom trong chudi, c6, dau, qua chua chin va hinh
thanh amoniac ciing nhu mot phan cua thanh phan chua.
Pdng thoi, kha ning chiu nhiét cia LOX ¢ trong nhimng
nguyén lidu khac nhau c6 thay déi. Vi du, LOX trong d4u thi
xir 1y nhiét & 60 °C nhung LOX trong ming tay thi bén nhiét
hon [7] Do dé, nhitng nghién ctru tir trude dén nay thudng
bb tri & ddy nhiét d6 tir 50 °C tro 1én véi thoi gian xir 1y 10
phut.

Tir cac nghién ctru dd cong b, nhan thiy ring: ngudn cam
gao trong nudce rat 1on nhung khé khin & vin dé bao quan.
C6 nhiéu nghién ctru xoay quanh céc phwong phap bao quan
cam nhu ép dun, ding microwave nhung van chwa mang lai
Kkét qua uu viét. Do d6, cung voi sy phat trién cua nganh
Cong ngh¢ sinh hoc, enzyme ngay cang dugc sit dung rong
rdi trong nhiéu linh vyc. Trong pham vi nghién ctru ndy, tic
gia da sir dung bromelain (EC 3.4.22.32) 1a mét trong nhitng
enzyme duoc tng dung nhiéu nhit, dé vo6 hoat LOX nhim
han ché sy hu hdéng cam gao.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1 Vit liéu

- Cam gao dugce mua tai Nha may xay xat lia Thanh Cong,
huyén Phong Dién, thanh ph6 Can Tho.

- Hoa chat: Enzyme bromelain (Merck), Na,HPOs,,

NaH,PO4 (Merck), NHsNOs, Na;B4Os(OH)4 (Merck), Acid
linoleic (Merck), Acid boric (Trung Quoc), Acid HCI (Trung
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Quéc), Ethanol nguyén chét (Trung Qudc), Acid ascorbic
(Trung Quéc).

- Thiét bi: M4y quang phd (U2800 Shimazu, Nhat Ban),
may dong kho (Thermo Scientific), may ly tdm (Hermele
7323K, Puc), miy ddng héa mau siéu am (Ultrasonic
Cleaner), bé diéu nhiét (Grant), may khudy tir (HB 502),
micropipet 20+200 pL, 100+1000 pL va mot s6 dung cu
thong thuong phong thi nghiém.

- Phuong phép nghién ctru: Str dung enzyme bromelain
thuong mai, cung mot ngudn cam gao trong sudt thi nghiém
trc ché hoat dong ciia enzyme lipoxygenase.

Quy trinh trich ly enzyme lipoxygenase trong cam gao

Cam gao

|

Cho vao dém sodium phosphate
(50mM, pH 7,0, 30 phut)
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'

Ly tam 9000g (15 phit, 5°C)
Thu dich
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|

Ly tdm 9000g (10 phut, 5 °C)
Thu két tha —— b6 phan long

Hoa tan tiia (dém Borate 0,01M, pH 8,5)

|

Loc trong

|

Dich chiét

Hinh 1. So do quy trinh trich ly dich cam

Tir dich trich ly, tic gia tién hanh b tri thi nghiém khao
sat anh huong cua nhiét o, pH, thoi gian v6 hoat enzyme
hpoxygenase va ti 1& enzyme bromelain sir dung, ddng thoi,
san xuét thir nghiém va danh gia chat luong bot cam thu duoc
thong qua céc chi tiéu hoa ly.

Két qua thi nghiém duoc xtt Iy theo phin mém Excel, SAS 9.1.
Hoat tinh enzyme lipoxygenase dugc xac dinh theo phuong
phap quang phd.

Chi sb peroxyde phan tich theo phuong phap AOAC.

Ham lwong protein tdng xac dinh theo phwong phap
Kjeldahl.

Ham lugng khoang tong theo phwong phap AOAC.

3. KET QUA THAO LUAN

3.1 Anh huéng nhiét d va pH dén kha ning we ché
lipoxygenase (LOX) ciia enzyme bromelain

Trong phan g enzyme, nhiét d6 va pH 14 hai yéu t6 quan
trong. O mdi cong trinh nghién ctru ngudi ta thudng chon
mdt khoang (day) nhiét d6 va pH dé khao sat.

Theo Nguyén Pirc Lurgng, enzyme bromelain c6 bién do
pH rong (3+10) nhung pH t5i thich ciia enzyme 1a 5+8 tiy
thudc vao co chit [8]. Bromelain & than cho hoat tinh cao
nhét & pH 6+8. Nhidu nghién ciru nude ngoai ciing da cé chi
ra réng bromelain thé hién hoat d cao nhét & khoang nhiét
do tir 35+55°C voi pH dung dich dém 12 6,8+7,8 [9], hay day
nhiét d6 ma enzyme bromelain hoat déng tt trong khoang
tir 45+70 °C [10]. Nhung ¢ 55°C enzyme nay giam 50% hoat
tinh [8]. Do d6 can tim nhiét d6 t6i wu ciia bromelain. O thi
nghiém 1, nhiét 46 moi truong dugce theo ddi ¢ khoang tir
39+51°C va day pH 7,2+8,0. Day la nhing ddy thong s6 c6
anh huong dén kha ning hoat déng ctia bromelain [9].

o] pH 7,2 hoat tinh LOX con lai 1a cao nhét, trong khi ¢
pH 8,0 hoat tinh LOX con lai 13 thip nhat. Cac mirc pH 7,2,
pH 7,6 va pH 8,0 cho céac gia tri hoat tinh LOX con lai khac
biét c6 ¥ nghia théng ké & mirc 5%. Nhiét d6 14 yéu td quan trong
trong phan g enzyme. Nhiét 4o 47°C cho hoat tinh LOX con lai
thép nhét, nhiét d6 41°C cho hoat tinh LOX con lai cao nhét.
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Hinh 2. Sy twong tac giita nhiét do va pH lén phadn irng vé hoat
enzyme lipoxygenase (LOX)

Theo Hinh 2, hoat tinh con lai cua enzyme lipoxygenase
cao trong khoang nhiét do tir 39+43 °C, day la day gia tri
trong day nhiét d¢ ciia Waliszewski va Corzo da khao sat [9].
O nhiét do 45 °C xu hudng tac dong co sy thay d6i. O nhiét
d6 47 °C, hoat tinh con lai cuia LOX la thdp nhét. Néu ting
nhiét d6 moi truong 1én 49 °C thi hoat tinh con lai cuia LOX
tdn tai & mirc cao hon. Pidu ndy cé nghia 14 hoat tinh cua
bromelain giam. Va néu tiép tyc ting nhiét 1én 51 °C thi hoat
tinh LOX con lai giam xudng. Do nhiét d tac dong 1én ca
hai enzyme [8]. Vi vy, ¢ 47 °C 1a nhiét d¢ thich hop cho qua
trinh v6 hoat LOX vi néu nang nhiét, bromelain s€ giam hoat
tinh (hay hoat tinh LOX con lai cao). Két qua nay phit hop
véi nghién cilru cla tac gia trudc d6, enzyme LOX hoat dong
manh trong khoang nhiét 36 15+50 [11].

Ba mtrc pH khao sat cho ba gia tri hoat tinh LOX con lai
khac nhau va su khéc biét 1a ¢6 y nghia théng ké. Mirc pH
7,6 cho két qua vo hoat LOX ot nhat (hoat tinh con lai cia
LOX thap nhét). Tir két luan cua céc tac gia trudc di néu ra
khoang pH cia dung dich dém t6i vu cho enzyme bromelain
than 1a 6,8+7,8, déng thoi, chung minh LOX cua dich trich
c4m thd hoat dong thich hgp ¢ pH 8,5 va giam dan dén gi4
tri pH 6,5 [9], [12]. Vi vay, gia tri pH t6i uvu dé v6 hoat LOX
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tim duoc trong nghién ctru nay (pH 7,6) 1a phu hop véi cac
két qua trude d6. Tuy nhién, phin g nay xay ra giira hai
enzyme nén yéu t6 méi truong anh hwong rat nhidu dén két
qua thu dugc. Chung c6 tac dong 1an nhau, phu thudc vao co
chét, nhiét do, pH. Mbi lién hé nay dd duoc Nguyén Puc
Luong néu rd: & 5°C, enzyme bromelain cho hoat tinh tdi da
trén casein trong khoang pH 4+10; trong khi ¢ pH 6,1, nhiét
d6 55°C thi enzyme bi mat 50% hoat tinh [8]. Didu nay cho
thdy mdi quan hé mat thiét gitra nhiét d6 va pH.

O pH8
W pH7.
0.01 PHT.6
OpH7.2
0.008
Hoattinh 0.006
LOX (dviml) g 004
0.002
0 pH7.2
2 pH7.6
41 43 45 o PH8 pH
nhiét dé (oC) 51

Hinh 3. Anh huéng ciia thoi gian v 11 16 enzyme Ién kha ning vo
hoat enzyme lipoxygenase (LOX) ciia enzyme bromelain
Duya vao Hinh 3 nhan thiy ring, pH va nhiét dé tac dong
ddng thoi 1én phan ng thiy phan LOX ciia bromelain. O ba
gi4 tri pH déu cho thiy sur khac biét. O nhiét ¢6 47°C va pH
7,6 thi cho thay hi¢u qua thily phan LOX la t5t nhit hay hoat
tinh LOX con lai thip nhit.

3.2 Anh huwéng ti 1€ bromelain va thoi gian xir ly dén kha
ning v6 hoat lipoxygenase (LOX) cuiia enzyme
bromelain

Thi nghiém 1 d4 tim ra théng sé nhiét d6, pH tbi wu cho
phan Gng enzyme. Hoat tinh LOX thu dugc giam rd khi
cho enzyme bromelain vao dich chiét: & muc bromelain
st dung 1a 0,003% hoat tinh con lai cua LOX thép. Tang
ti 1&€ bromelain 1én 0,015 % thi hoat tinh con lai cia LOX
12 thip nhét. Thoi gian v6 hoat ting, hoat tinh LOX gidm
nhung khéng déu.

0,029 [
= A-
r e
0,024 | 7 T
- o T I
= -
=< 0,019 [
S u
= C
= 0,014 [—
I~ E
; C e
£ 0,009 [ L\\‘?\
§' E L—E\i‘—::‘::
- 5 1 15 2
— Thoi gian (Phut)

Hinh 4. Anh hwong ti 1¢ bromelain va thoi gian xir Iy én kha ning
v6 hoat lipoxygenase (LOX)

O muc thoi gian xir 1y 1a 5 va 10 phut, hoat tinh con lai
ctia LOX la giam. Khi tang thoi gian xir 1y 1én 15 va 20 phat
thi hoat tinh con lai cia LOX giam t6i da va thé hién sy khéac
biét khong c6 y nghia.
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Do thi & Hinh 4 cho théy, hiéu qua v6 hoat LOX cang cao
khi thoi gian xir 1y cang kéo dai. Két qua nay, theo nhing
cong trinh nghién ctru da cong bd, 1a rit hop 1y. Hinh 4 cho
thdy ring enzyme bromelain c6 kha ning v6 hoat
lipoxygenase. Cu thé, hoat tinh LOX giam rat nhanh khi b
sung bromelain vao dich chiét va khi tang ti 1¢ bromelain 1én
cang cao thi hoat tinh LOX con lai giam dan va tién vé gan
khéng (0). Didu nay co6 nghia cang ting ndng d6 enzyme thi
phan rng enzyme cang xay ra manh mé [8].
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Hinh 5. Anh hieéng ciia thoi gian va ti 1é enzyme 1én khd ning vo
hoat enzyme lipoxygenase (LOX) ciia enzyme bromelain

Két qua thu dugc chi ra ring, ti 16 enzyme xiic tac va thoi
gian dé phan mg xdy ra c6 su twong tac véi nhau. Thoi gian
cang dai, ti 1é enzyme sir dung cang cao cang tao diéu kién
nang cao hiéu qua phan ung thuy phan. Khi do, bromelain c6
thoi gian cit cac mach lién két cia LOX nén vo hoat duoc
enzyme ndy. Ciing qua hinh 5, mét lan nira khing dinh ring
enzyme c6 hoat lyc xuc tic rat 16n (lugng enzyme ding lam
chit xuc tac rat it) [13] va dong thoi, enzyme c6 tinh dic hiéu
cao.

4. KET LUAN

Qua qué trinh tién hanh thi nghiém cac két luin sau day
dugc rit ra:

- Thu duoc két qua bude ddu cua qua trinh vé hoat enzyme
lipoxygenase trong cam gao bing enzyme bromelain thuong
mai.

- Tir cac bd tri thi nghiém, mot lan nita khéng dinh médi
tuong tac gitta pH va nhiét do, n6ng d6 enzyme va thoi gian
thity phan, dong thoi ciing thé hién rd sy anh hudng cua cac
yéu t6 nay 1én phan (rmg enzyme.

- Trong moi trueong 1a dich chiét tr cam, hoat tinh cua
bromelain manh nhit & pH 7,6, nhiét d6 47°C, néng do
bromelain sir dung tir 0+0.015% trong khoang thoi gian tir
5+20 phut.

V6i nhitng két qua nay, cam gao ¢ thé duoc xir Iy an toan
va sir dung 1am nguyén liéu ché bién thanh c4c san phim thyc
pham t6t cho strc khoe.
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TIEU SU TAC GIA

Lé Hoang Phuwong

Tég nghiép Thac si tai Truong Dai hoc Can Tho nam 2010 chuyén nganh Cong ngh¢ Thuc
pham va Do uong. Hién 1a nghién ctru sinh cia Truong Dai hoc Can Tho. Tac gia la Pho

gidm doc Trung tdm Quén ly Thyc hanh - Thi nghiém cua Truong Dai hoc Kién Giang.
Linh vyc quan tim va nghién ctru: Che bién thuc pham va d6 uong tir nguyén liéu nong
nghi¢p, dac biét la nhitng loai nong sdn la the manh cua Dong bang Séng Ciru Long, nham
g0op phan nang cao gia tri dinh dudng va kinh t€ cho nguoi dan.
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