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Mechanism and Kinetic Model for Limited Trypsin Digestion of Protein in Rice Dregs
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(1. State Key Laboratory of Food Science and Technology, Nanchang University, Nanchang 330047, China;
2. College of Life Science and Food Engineering, Nanchang University, Nanchang 330047, China)

Abstract : Mechanisms and kinetic models of enzymatic hydrolysis of protein in rice dregs by trypsin at pH 7.6 and 53 'C
were investigated using the combined method of experimental analysis and mathematic deduction. Results indicated that the
overall rate of hydrolysis decreased exponentially during the hydrolysis process due to dual functions of the substrate for
accelerating and inhibiting enzymatic activity. Based on experimental data, a kinetic model equation was deduced to demonstrate
trypsin hydrolysis of protein in rice dregs and inactivation constant of trypsin. Therefore, hydrolysis degree can be effectively
controlled through the adjustment of trypsin/substrate ratio, and reaction time, which can provide guidance to peptide industri-
alization from rice dregs by means of enzymatic technology.
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Fig.1 Effect of substrate concentration on hydrolysis degree

B 1 RN RGP IR JE K i R i 26 R 0, W)
U6 TR AR A BN A R ) T) 7K A P e e, o [) — Ak
BN R] R A 2R 7K i P RN K fift e 2R B AT s JEC A R 5 P 488
M2 FEER, YY1 5N 180g/L 1 210g/L B,
FOKMREFE 2 AL, Rk RS IR 4 S AEfE—
AMFRES, TR RS TR IR S8 1 4k 2238 I G 6 144
FOKAR I NFRE B IR o % T [/ — WA R B, 1k
FRIK AR R Bt A 7K I T PR ST N B, 2 S N AT
— E W R G KRR AR Ak, TS ST R BR A, X
W PR A B ) 2 A0 A T 1) 8 KT S PR AR A
2.2 TR PR I AR S 1D RS W)

VAIEE IR g 165g/L, 858 W UA Ik 4K (A Bl vk JiE
435I 0.10. 0.15. 0.2, 0.30g/L, 7EfHE53°C. &
WPHT.6 £5PF T SN, I S A [v) A ] TR) T (F) B 7
W, TS K AR BE I (R AR A I G R W 2 TR

M 2 K g i Ze vl g0, AN R R UR B 5, £
() — b BRI R) R, A FR KSR 55 R 7K ik T e 350 Bt A7) s Ak
£ B BN G 5 s RO TR — R AABEAC B, KA T8 e bl



168 2009, Vol. 30, No. 21 B58

il =

X LR

KA IS TR AR SE TR B, R R SR BR AR, I
L B 90 46 il A R £ 5 7 4 e

e 02090
— 0309/'_

oulIoUoUIoUIDULIOUIOWUT
[Stelslelelalelotelolelolste]
T T T 1 17T

IKAPEIE (%)
OO RNNWWA AT

0 5 10 15 20 25 30 35 40 45 50 55 60
I ] (min)

2 ¥MABEIRE X KARE BF M
Fig.2 Effect of enzyme concentration on hydrolysis degree

2.3 AR R TR) o TEAAE SN 5 )

L. 2 o450, 7EARF YGRS . Bk
FIBRIR BT, K 5 35 B s I B[R] 1) 48 K T 3 5, -
T — AN KRR T N 4 B B N A
P, BEJE F R, 25min J& /K fif 38R 5wl 8 R %,
A5min Jo KRG B nEIE T % . BRI R K i R bl
J52 IS S T A0 K A8 JSE PR 3 N 98/, X AT REVAD T 1) Bl
Wt A B N FRTIEAT S AP v R AR DR R RO B R s 2) 7
AR R S8 INORE T 1) P AR SN PR AR I e 3) Bl X
N ok R A R TS T D
24 AR R SRR

T HE 0 W AR R K i B S N 1R R B ) R
K, BLIUE Ik &l 165g/L, SN 0.15g/L B 2R (1 i,
THURE53°CL pHT7.6 MM T /KM, 4 kAT 2 25,
A5min i 73 51 ) 5 AR ZR A VS 172 W0 UG VR FE TR AT 1/2 4]
BRI, BT A3 7K At 5 i TR) AR A 1) O R B 3
4 iR .

C IR
- —emm RUREAIAL

TKARE (%)
CORPENNWWA RO
ouIoUIog1IoUIOUIOU1IO U1
OCOO0OOCOOOOCOOOCOOO

%,

0 10 20 30 40 50 60 70
i [) (min)

B3 KRR R RYRINGT KRR B F200
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Table 2 Validation on kinetic model of limited hydrolysis

E=0.15g/L, S=120g/L E=0.15g/L, S=150g/L

t(min) S BRI t(min) S R AR
5 1555 172 5 1422 1.455
10 2333 2.609 10 2275 2271
15 311 3.213 15 2.95 2.84
20 3.443 3671 20 3.306 3.278
25 3.776 4.039 25 3.75 3633
30 411 4348 30 4.105 3.933
35 4.443 4614 35 4.461 4192
40 4.665 4.847 40 4638 4419
45 4.887 5.055 45 4.994 4623
50 4.998 5.242 50 4.994 4.807
55 5.109 5.413 55 5.083 4.974
60 5.22 5.569 60 5.083 5.128
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