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Research of inhibitors on enzymatic browning of cloudy pear juice
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Abstract; The enzymatic browning of pear juice was one of the major
technical challenges during storage and processing. It reduced the
value of pear juice such as the appearance, flavor and other quality.
In this paper, crisp pear was selected as material. The inhibitory
effects of enzymatic browning by browning inhibitors including ascor-
bic acid, calcium chloride, citric acid, B-cyclodextrin, EDTA and
their combination were studied. The results showed that the order of
the intensity of inhibition on the relative enzyme activity of polyphenol
oxidase was ascorbic acid™> calcium™ citric acid> B-cyclodextrin™> ED-
TA within the range of concentrations selected. And there was a syn-
ergistic effect among ascorbic acid, B-cyclodextrin and EDTA. The
optical conditions by the orthogonal experimental design were that
ascorbic acid concentration 0. 10% . B-cyclodextrin concentration
0.4% and EDTA concentration 0. 08%. It could not only protect

polyphenol in juice, but also reduced the PPO activity to 9. 6% com-
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pared with that without incorporation of anti-browning agents. Un-
der these conditions, the pear juice product with a high color value
could be obtained.
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Figure 1  Effects of added AA on color difference and
PPO activity of pear juice (n=3)
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Figure 2 Effects of citric acid on color difference and
PPO activity (n=3)
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Figure 3 Effects of calcium chloride on color difference

and PPO activity (n=3)
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Figure 4 Effects of EDTA on color difference and
PPO activity (n=3)

2.1.5 BCDMEVEM & 5 ar %, b g-CD #e i fy3%
m PPO(%T%E%F%% 5RE I -CD 45 [ A H , B
T 27.77% . B-CD X B A 48 25 B 30 1 11 FH = 3 a2 B 1k 41
AR — 250 % DS /R A VR T BEL I PR 8 R 2 W I AR
. B2tk B-CD W I mi k%, E. Alvarez DI R gy
KB -CD Al 5 ZWMAEY BRI BRE G Y. WK T PPO K
e X AR 4 A P A A

Z5 b E T W BE IR PN AR A A X Tl O R €, 25 1R, R —
O 390 % 2 o A Ak T AE XTI T 1 100 7 5 55 0T R s AA
B85 >CA>B-CD>EDTA, i FJin A & 1L 55 J5 4 (Jrﬁéﬁ
WKL R LAERE AACAB-CDEDTA 4 Rl 51 . 3t — 2L

108

301 11.0
: e 2
. —v— AR X g
< <
E2st - 108 5 i
& L m
S 20} . 062
. 5
=
— E
S S S S R S 0.4
-0.1 0.1 0.3 0.5 0.7 0.9 1.1
B-CDWk
The concentration of B-CD/%
B S5 RCDstalakit & 24 PPO FHHw
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Table 2 The combinations of inhibitors and their effects

on enzymatic browning (n=3)

R R/
R iass 577 (g+ 11 2z AE AT I
X B 0 0.216 3.98 1. 000
1 A+B 0.247 1.72 0. 692
2 A+C 0.291 2.30 0.522
3 A+D 0.278 3.23 0. 454
4 B+C 0.252 2.04 0.575
5 B+D 0. 261 2.92 0.652
6 C+D 0.263 1.78 0. 448
7 A+B+C 0.316 1.57 0. 486
8 A+B+D 0. 339 2.41 0. 465
9 A+C+D 0. 422 1.24 0.310
10 B+C+D 0.273 2.05 0.616
11 A+B+C+D 0. 380 1.68 0. 382
12 MHR 0. 2% WA 0.528 0. 00 0. 000
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Table 5 Variance analysis of the total polyphenol content
HWxE w2 rrHrm AamE  Fib  FIRFYE B8
A 0.018 2 18. 000 9. 000 *
B 0. 000 2 0. 000 9. 000
C 0.001 2 1. 000 9. 000
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Table 7 Variance analysis of the PPO activity

HWE mEFHM AHmE  FLb  FlgsE SFH
A 0.035 2 17. 500 9. 000 *
B 0.002 2 1. 000 9. 000
C 0.022 2 11. 000 9. 000 *
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