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Abstract

In this paper, the implication of Trypsin in the heparin preparation from hydrolyzed pig intestine
mucosa studied. On the basis of single-factor tests, the hydrolysis conditions were optimized by
the Box-Behnken design, and the validation experiments were performed. The results showed that
the Trypsin hydrolysis conditions were temperature 60°C, time 3 h, material liquid ratio 1:7 (g:L),
enzyme substrate ratio 0.70%, pH 8.5, salt concentration 0.3 mol-L-1, and the validation experi-
ment confirmed that the hydrolysis condition was reliable.
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Table 1. Single experimental factors and levels

F 1. BERAEERKF

SN PRI K HoAth 2% A
Factors Levels Other conditions

[ 72 KA 18] 3 b, R LG 1.7, ARV pH 18 8.8, #hRE(LLEER11)0.3
mol-L™', BERAIKE 0.80%

KA E(C)

. 40, 45, 50, 55, 60, 65, 70
Hydrolysis temperature ('C)

IR AR [5) (h) 15.2.0.2.5.3.0.3.5.4.0.4.5 PVERMHREE 60°C, FHRELDY 1.7, MEARVE pH H 8.8, ShIKIE(Afrahil)
Hydrolysis time (h) TR T 03 mol L, FHRAIHCE 0.80%
RFJER IR (%) 0.40,05,0.6,0.7,  FATEAMERSIE 3 h, AMERIE 60°C, KHELLA 17, MEMER pH {E 8.8, #
Enzyme substrate ratio (%) 0.8,0.9, 1.00 HWPE (LA 3531 0.3 mol- L™
R (mol L) 0.15,0.20, 0.25, S KRR IR] 3 h, AKARIELEE 60°C, RRWREL Y 1:7, Efpysi pH {4 8.8, MY
Salt content (mol-L™") 0.30, 0.35,0.45 JMIIRTE 0.80%
ki \ " (o} aal N " 5 .
H fMHMi%HI . 7.3,738,83,8.8, IFi S KRN T] 3 b, KRR 60°C, RHREEA 1.7, BRIRIIRE 0.80%, #h
P tion 9.3,9.8,10.3 W (LA #11) 0.30 mol-L!
FHKLE(g:L) 1:1,1:3, 1:5, 1.7, [ AN 1A 3 1, JKAFERLIE 60°C, BRIEADIRIE 0.80%, HLIRFE(LAEEETH)
Material liquid ratio (g:L) 1:9, 1:11, 1:13 030 mol-L ™!, VA pH 14 8.8
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Figure 1. Effects of time on the validity of enzyme hydrolysis solution. Note: The differ-
ent letters in the figure indicate the significant differences, P < 0.05. The same as below.
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Figure 2. Effects of temperature on the enzymatic hydrolysate of potency
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Figure 3. Effects of substrate content on the enzymatic hydrolysate of potency
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Figure 4. Effects of salt concentration on the enzymatic hydrolysate of potency

4. EREHEEARA A RO
2.5. pH {EXER MR ARRT RBT RO

P 5 72 pH {EX BRI R sz a5 R K. dil&l s "TLAE Y, pHH 7.0~8.5 JElE N, §E# pH fH
(o7t e, AR BB K WAV pH 1H 8.5 WEEMBUKNIAE] 7.85 Umg ', BEmETIH A% pH
KV BEARTEVL pH {H 8.5 DL, BEMRBI B2 TR DI, PR ERRRE pH EN 8.5,

DOI: 10.12677/hjfns.2018.74040 331 S EFRE


https://doi.org/10.12677/hjfns.2018.74040

itk &%

9.0 A

7.0

a
) d c b c

f e
50 -
3.0 -
1.0 A

T T T T T T
7.0 7.5 8.0 8.5 9.0 9.5 10.0

-1.0 -

ER AR /U-mg?
Validity of enzyme hydrolysis solution(U-mg)

pH

Figure 5. Effects of pH on the enzymatic hydrolysate of potency
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Figure 6. Effects of material liquid ratio on the enzymatic hydrolysate of potency
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Table 2. Code and level of factors chosen for the experiments

= 2. M E R KRR

FSEN g ijvjs
Factors Codes 3 0 1
" i
NER:=
Terrllﬂge%;nii/"c X2 33 60 65
_T,];liﬁi X 2.5 3.0 35
Table 3. The results of the response surface tests
3. MM EIRIEER
s B IRE % wE  °c I} 5] /h BB /U mg™
Run Enzyme substrate content/% Temperature/ °C  Time/h Validity of enzyme hydrolysis solution/U-mg”'
1 0.80 60 35 8.73
2 0.70 65 35 8.81
3 0.70 60 3.0 9.65
4 0.70 65 2.5 8.43
5 0.60 60 35 7.15
6 0.70 60 3.0 9.72
7 0.70 60 3.0 9.67
8 0.80 65 3.0 9.81
9 0.60 65 3.0 8.25
10 0.60 60 2.5 6.73
11 0.80 60 2.5 8.16
12 0.70 60 3.0 9.57
13 0.60 55 3.0 7.55
14 0.70 60 3.0 9.62
15 0.70 55 35 8.15
16 0.80 55 3.0 9.06
17 0.70 55 25 7.45

BEfRAT (U/mg) = 9.65+0.76 x A+0.39x B+0.26x C—0.75x 4> —=0.23 x B> —=1.21x C?
+0.012x AxB+0.037xAxC—-0.08xBxC

RS, X R RIIEAT 0 2 0, ERIE 4. T 4 aTLUEH, FESREG mEREE TP <
0.0001), KIIALE a = 0.05 KV EAREZEP =0.0722 > 0.05), 0[RS SERR G & 8T, 3%
ZE/N, DRI AT FH A R U 5 FR AR i 3 S s 4 AT T

B 4 AIAL, AR R, AR R AR L MR R 22 e e . UG ERAIREE L K AR TA], X
RIS LI R . 156, BRI E R BN 0.9988, A% E REC 0.9973, BEHZRIA
BT B (30 A FE LT, & T 0 B R AR BGEAT 0 A S T . iR R AT 0.0060, RILAA R
=, DA RR e YRR, AR I TR0 & DR 2855 i LA (4 5200 o

2.8. Mol 534

LBV SYZSDIVA IR pAs e CoiSE Nz )5 i BIRDY A SN S EN G B RS P L DIV AT R
e — AR EEZT KT, R AR 9 PR 2R 52 AR i 7 i i PRI AN S5 e 2k 1] o S v 2R, i W e
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Table 4. The variance analysis results of regression models

4. EPABRFESAER

T3 ZERUR S5 A B L2y FH P
Variation sources Quadratic sum Variance Mean square F value P value
R
Models 15.77 9 1.75 663.08 <0.0001
models
A 4.62 1 4.62 1748.88 <0.0001
B 1.19 1 1.19 451.72 <0.0001
C 0.54 1 0.54 202.72 <0.0001
A? 2.36 1 2.36 891.62 <0.0001
B’ 0.22 1 0.22 84.67 <0.0001
c? 6.12 1 6.12 2315.87 <0.0001
AB 0.000625 1 0.000625 0.24 0.6416
AC 0.0256 1 0.0256 9.69 0.0170
BC 0.005625 1 0.005625 2.13 0.1879
53%% 0.018 7 0.002642
Resides
D] T
%MIJ‘ 0.005975 3 0.001992 0.64 0.6299
Quasi loss terms
1 3 g
RZ 0.013 4 0.00313
Error terms
puvill
Total 15.79 16

R=0.9988; R’ =0.9973
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Figure 7. Effects of enzyme substrate ratio and temperature on the en-
zymatic hydrolysate of potency
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Figure 8. Effects of enzyme substrate ratio and time on the enzymatic
hydrolysate of potency
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Figure 9. Effects of temperature and time on the enzymatic hydrolysate of

potency
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i 2o RSk R AT L AN o
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Table 5. The relation of predicted response values and practised values
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s SRR B c i WO Ume T
Run 24 Temperature/°C Time/h ToME HSE

content/% .
Predicted values True values

1 0.68 55.70 3 9.65 9.74

2 0.63 64.98 3 8.25 8.35

3 0.76 61.54 3 8.47 8.14

4 0.73 59.84 3 8.16 8.33

AHFME R? = 0.952; Correlation R =0.952.
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