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Optimization of Enzymolysis of Sour Cherry by Commercial Pectinase

GAO lJia?, WANG Bao-gang®, FENG Xiao-yuan®*, LI Wen-sheng®, ZHANG Kai-chun®
(1. College of Horticulture, Sichuan Agricultural University, Ya’an 625014, China ;
2. Institute of Agro-products Prossessing, Sichuan Academy of Agricultural Sciences, Chengdu 610066, China;
3. Institute of Forestry and Pomology, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100093, China)

Abstract : Physico-chemical characteristics of juice yield, transmittance, turbidity, soluble solid content, pH, pectin content
and anthocyanin content of sour cherry pulp were evaluated after treatment with various commercial pectinases. Ultra AFP was
the best enzymes among 7 commercial pectinases. One-factor-at-a-time testing and response surface analysis based on Box-
Behnken design were used to determine the optimal conditions for hydrolyzing sour cherry pulp with Ultra AFP. It was
indicated that all hydrolysis conditions under investigation significantly influenced juice yield, transmittance and turbidity.
Under the optimal hydrolysis conditions: 2.3 h of hydrolysis at 46 ‘C and an enzyme dose of 1.73 mL/kg, the juice yield,
transmittance and turbidity of the samples were 86.2%, 90.5% and 2.67 NTU, respectively.
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Table 1 Effect of different commercial pectinases on juice yield, transmittance and turbidity

R4 %% BIHEI% JJEINTU SRR SS % /% pH LT 5k /(mgiL)
Ultra AFP 82.1 + 0.45% 87.6 + 0.12° 5.3 £+ 0.05 + 13.8 £ 0.15 3.44 113.2 £ 4.2
Ultra Color 79.9 £+ 0.03« 85.4 £ 0.03° 6.6 = 0.02¢ ++ 14.1 +0.04 3.45 112.9 + 5.6%®
Ultra Clear 79.6 £+ 0.91¢ 85.1 £+ 0.06° 8.8 £ 0.02¢ ++ 14.0 = 0.09 3.44 1123 £ 1.9®
Yield Mash 80.5 + 0.37" 85.3 £ 0.21° 18.3 £ 0.05° +++ 13.9+0.18 3.43 120.3 + 4.8%
JN-700 80.9 + 0.48° 84.9 + 0.04¢ 11.2 £+ 0.05¢ + 13.9 + 0.04 3.44 106.9 £ 2.3
Rapidas CBOMAX 78.0 + 0.16° 85.2 £ 0.01° 6.6 + 0.32¢ ++ 14.0 £ 0.16 3.46 120.4 +1.92
Klerzyme 150 80.0 + 0.89 88.1 £+ 0.10? 5.4 + 0.01f ++ 14.0 + 0.09 3.46 105.9 £ 3.2°
At 70.5 + 0.52° 80.6 + 0.36¢ 27.1 + 0.05* ++++ 12.6 £ 0.13 3.46 80.2 + 1.5¢
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Fig.1 Effect of pectinase concentration on juice yield, transmittance
and turbidity
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Fig.2 Effect of hydrolysis temperature on juice yield, transmittance
and turbidity
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Fig.3 Effect of hydrolysis duration on juice yield, transmittance and
turbidity
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Table 2 Box-Behnken design and experimental results

Xu BT bl DSV P 5 A 1Y) 3

H % /% = 56.37187 + 4.88667X: + 0.99833X: +
2.93X3+0.001X:X2+0.066667X1Xs—0.024667X2Xs — 1.39X:?
— 0.010275X22 — 0.45Xs?
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Table 3 Variance analysis for juice yield with various hydrolysis

conditions

KU A HeHE ¥ F1{E P EEME
(et 13.10 9 1.46 37.47 < 0.0001 ***
X 1.60 1 1.60 41.24 0.0004  **x
Xe 0.53 1 0.53 13.66 0.0077  **
Xa 0.26 1 0.26 6.67 0.0363  *
XXz 0.09X10°% 1 0.09X10° 257X 10% 0.9610

XiXs 0.01 1 0.01 0.26 0.6275

XoXa 0.55 1 0.55 14.10 0.0071  **
Xi? 0.51 1 0.51 13.09 0.0085  **
Xz 4.45 1 4.45 114.44 < 0.0001 ***
Xa? 4.32 1 4.32 11113 < 0.0001 ***
Wk 7= 0.27 7 0.04

giiR7E  0.03 4 0.01

Mz 13.37 16

W o mUkg) WUEC WM %M %% NTU
1 1(2.0) —1(35)  0@20) 858 878 583
2 1 04s) —1(35) 860 889 405
3 —1(10) 0 —1 850 872 615
4 1 1(55) 0 860 878 565
5 0(L5) —1 —1 850 89 755
6 0 —1 105 837 852 926
7 0 0 0 868 896 281
8 0 1 —1 851 873 684
9 0 1 1 853 870 663
10 0 0 0 868 897 280
1 1 1 0 849 857 882
12 -1 1 0 851 863 7.24
13 -1 0 1 857 871 623
14 -1 0 1 849 866  7.16
15 0 0 0 867 889 3.00
16 0 0 0 869 901 266
17 0 0 0 868 900 269
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Fig.4 Response surface plot showing the interactive effects of pectinase
concentration, hydrolysis temperature and hydrolysis duration
on juice yield
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Table 4 Variance analysis for transmittance with various hydrolysis
conditions

B BAL qE Y15 F 18 Pt BEE

B 35.23 9 3.91 17.40 0.0005 kk
X: 4.17 1 4.17 18.53 0.0035 sk
Xe 0.91 1 0.91 4.06 0.0836
Xs 2.58 1 2.58 11.45 0.0117 *

XiXe 0.07 1 0.07 0.32 0.5870

XiXs 0.39 1 0.39 1.75 0.2275

XaXa 0.49 1 0.49 2.16 0.1849

Xi? 3.86 1 3.86 17.15 0.0043 *k
X2 13.60 1 13.60 60.45 0.0001 ok
X2 6.59 1 6.59 29.29 0.0010 *x
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Fig.5 Response surface plot showing the interactive effects of pectinase
concentration, hydrolysis temperature and hydrolysis duration on
transmittance
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Table 5 Variance analysis for turbidity with various hydrolysis

conditions

e LA HHE  Br F {ff P i B

it 76.47 9 8.50 5455 < 0.0001 Fxx
X1 7.27 1 7.27 46.66 0.0002 Fxx
X2 3.25 1 3.25 20.87 0.0026 **
Xs 2.74 1 2.74 17.62 0.0041 **

XiXe 0.49 1 0.49 3.17 0.1183

XiXs 0.34 1 0.34 2.20 0.1818

XoXs 0.93 1 0.93 5.95 0.0448 *
Xi? 6.08 1 6.08 39.03 0.0004 Frx
X2 34.81 1 34.81 22349 < 0.0001 el
Xa? 14.98 1 14.98 96.21 << 0.0001 el

3% 1.09 7 0.16

Al 7E 0.12 4 0.03

MR 77.56 16




X LA

86iltl=

2012, Vol. 33, No. 08 65

M2 5 7 220 BT s nr d, ok B (1A 05 R (RS ARY) £
[ VA 200 SR AR Sl 3 o Ko e VA ek B A S O Xy X
Xav XoXay X2 Xo?o Xa?; 2% DK 250 B 52w 1 K
AN Ay SR 2 TS o e > A dh J5E > I A BT 1) o

MU INTU

W INTU

U INTU

. “1.05 0%
‘%f"ﬁ% 7050 34 @g«gﬁ
/]//7 g

Bl6 & B8 32 E A R v ok FEE R I i T 2 T
Fig.6 Response surface plot showing the interactive effects of pectinase
concentration, hydrolysis temperature and hydrolysis duration on
turbidity
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