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The tannin immobilized enzyme and Study on reducing oral staining effects of Lonicera edulis
Turcz juice
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Abstract: The optimum conditions were researched for the immobilization of tannins by tannin microspheres, the
structure was characterized by the fixation of mononing immobilized enzyme and application of hydrolysis of
Lonicera edulis fruit juice.The effects of immobilized tannins on the hydrolysis of indigo fruit were studied. The
results showed that the optimum technological conditions for the immobilization of tannase were the enzyme
concentration, the quality fraction of glutaraldehyde, pH and immobilization time of 0.03mg/mL, 0.10%, 5.4 and
40min respectively, the recovery rate of enzyme activity and the specific activity was 71.78% and 724.72U/mg
respectively in these conditions. The tannin was immobilized on tannin microspheres through SEM and IR
spectrum. The content of ellagic acid in fruit juice increased by 29.12% after adding immobilized tanninase in
juice. A E * ab was 3.49 by immobilized enzyme additives was 4 mg; The shading ability was significantly
reduced. The juice of immobilized enzyme can significantly reduce the colouring ability of the mucous membrane
of the tongue by microscopic observation.
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Table 1 Factors and levels in response surface analysis

S
K A B c
BRI (mg/mL) SR (%) pH
-1 0.02 0.05 5.5
0 0.03 0.10 6.5
1 0.04 0.15 7.5
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Fig.1 Effects of tannase concentration on the activity of immobilized enzyme
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Fig.2 Effects of glutaraldehyde mass fraction on the activity of immobilized enzyme
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Fig.3 Effects of pH on the activity of immobilized enzyme
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Fig.4 Effects of immobilization time on the activity of immobilized enzyme
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Table 2 Experimental scheme and results of central composite design

Ddiasy ) § P 1 IR (%)
TR 5 BB pH
1 -1 -1 0 65.90
2 1 1 0 63.78
3 -1 1 0 66.52
4 1 1 0 63.71
5 -1 0 -1 67.51
6 1 0 -1 64.26
7 -1 0 1 65.99
8 1 0 1 64.36
9 0 -1 -1 64.48
10 0 1 -1 64.87
11 0 -1 1 63.91
12 0 1 1 63.93
13 0 0 0 70.89
14 0 0 0 70.96
15 0 0 0 70.76
&3 EEBEETENMT
Table 3 Variance analysis of the regression equation
KR SFI7 A H oy F & P fH B
PR 101.61 9 11.29 2315.99 <0.0001 o
A 12.03 1 12.03 2467.59 <0.0001 o
0.12 1 0.12 23.63 0.0046 o
C 1.07 1 1.07 220.13 <0.0001 **
AB 0.12 1 0.12 24.42 0.0043 o
AC 0.66 1 0.66 134.58 <0.0001 o
BC 0.034 1 0.034 7.02 0.0454 *
A’ 20.05 1 20.05 4111.83 <0.0001 o
B? 46.86 1 46.86 9612.43 <0.0001 o
c? 33.45 1 33.45 6862.09 <0.0001 o
R 0.024 5 4.875E-003
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FAUI 3.775E-003 3 1.258E-003 0.12 0.9391
2[R 7 0.021 2 0.010
SR 101.64 14

TE: R™=0.9998, R%,q=0.9993, ** At (P<0.01) , *AEE (P<0.05)
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ff— YA Ay By CXTMIRAE Y (BEE A ECR %) MMt e (P<0.01) , kI A, B, C°
XY FIFm R E (P<0.01) , ZZHIT AB. AC XUWHNAE Y FIFEIN % (P<0.01) , BC Xt Y
s 22 (P<<0.05) .
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Fig.5 Response surface and contour plots showing the effects of Tannase concentration. Glutaraldehyde mass fraction and pH
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Fig. 6 SEM images of tannase before and after immobilization
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Fig. 7 FT-IR spectra of tannin microspheres,tannase and immobilized tannase
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2.5 [ E M B AE i e SRR K AR
T E TR R & E IO E A T A B R Tl S el )OSR IR, BUOREREAT BRAEIR
RN, PIRIMBEN SR A AL, SRR AL 4.
# 4 BEEBRSERRI KRR BIER & 2R

Table 4 Changes of ellagic acid content after enzymatic hydrolysis in blueberry juice

Ff il It EIERRIRE (gL Rt TSR SR (%)
R 0.663 9.47
T S A R v 1.053 15.04
Tl E AR SR 2.702 38.59

HHR 4 AT, AEEHESR IRV vh 20 VS i 2 5 g A ] S AL BR T MK Je , SR B AE IR & &y
SRR T 5.57%F1 29.12%, 3X F B A AN 57 B S 7K R A O AR R — I R ), R AL
BRI I A i, L] A T ) /K AR R N 1 T S i, T AR [ s AL (R0 /K A R 0 R
R e A e S o T 5 4 AR B B AE RV OREEE Db AR P AT A
2.6 [FE LB I B R 2 ) RS

BRI B MIN 1. 1.50 24 2.5, 3. 3.5, 4. 4.5mg WA S LR, H44 5.3.3.3 1591
TFGHATAEE, 3 AIIIE AL*. Aa*. Ab*HI AE*ab {H, PALAKRINEGRVT RGBT LR, 45531
Wik s FE 9 fos.

® 5 B BRI G

Table 5 Effect of immobilized tannase addition on chromatic aberration

] 52 AL BB I (mg) AL* Aa* Ab* AE*ab
0 (JEH) -0.44 8.02 (W) 2.08 (W) 8.30

1 2.35 7.37 (W) -0.1 7.74

1.5 251 5.32 (W40 -0.07 5.88

2 2.09 551 (mar) -0.71 5.94

2.5 2.85 4.68 (W40 -0.93 5.56

3 2.78 230 (R4 2.14 Ui 4.15

3.5 3.16 033 2.14 (RiED 3.83

4 2.95 -1.51 -1.1 3.49

4.5 3.02 -1.33 -1.14 3.49

B 5 A, BEAE S (BRI N, AE*ab (EIZW K, RGEZE TR, 24 @ BRI
E<4dmg I, R AL*. Aa*. Ab* = AMERHEBA I MEIRLLE, AE*ab>3.83; Y[ & (L EE I &
N 4mg W, RITHIEMEIRL G, AE*ab N 349, 5ERITMEEEMERK: LiRINEN 4.5mg
B, BB R, H AB*ab (A . AR 6 228 10U 7 BR Ry A b, e 4 B IR 0
Xt AR B R
29 BB

W A8 LA AT [ P ) SR A A S A AT G, SRS TE 40 A N NS S AR
Mg LR, 5 A0 A 5 T B SR e AR LT s ke . Wl 8 Fioi.
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Fig.8 SEM images of tannase before and after immobilization
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