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Fig. 1 Effects of storage time on the turbidity of cloudy apple juice
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Fig. 2 Effects of storage time on the viscosity

of cloudy apple juice
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Fig.4 Ultrastructure of cloudy apple juice stored at 22°C for

120 days observed by using T ransmission Electron Microscope( TEM)
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Fig. 5 Ultrastructure of cloudy apple juice stored at 22°C for 120 days observed by using Scanning Electron M icroscope(SEM)
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Table 1 Effect of storage time on size distribution

of suspending particle in juice

kAR BT 4 /%

R /um 2 It i Bt g
0d 0d 15d 154 120 d 120 d
0. 105~ 0.120 0 0 0. 03 1. 46 2.43 4,01

0.138~ 0.158 0 2,12 4. 30 9.36 11.60 13.56
0. 182~ 0.240 3.46 12,29 17.00 19.06 23.81 23.75
0.275~ 0.479  30.69 30.23 30.91 24,06 29.72 27.41
0.550~ 2,188  49.64 41.29 36.49 37.69 32,43 31.25
2,512~ 19.953 16.17 14.07 11.28 8.40 0.01 0
T REAR um 1.443  1.533  1.294 1.123 0.514 0.504

VE: LA RE 2 22°C ; 85 58k M T T A 1

& 1R, fEAMYEA 2 ¢ BRI (RHR)
FETE I8 IT UG 50 A AE 2. 12% 119 0. 138~ 0. 158 um [
Lo X RE ST (1 R T B A 70 N sk B op bl iy 2 1 4 Ak
BTN 42 C IR A 2R A AT BRI H,
HOXFE ST P BURLLE I 4E A= 26 ¢ IR h ARAEAE . B
A5 VIR [ (1) ZE A, SRy o /N RORLE ¥ 484 2, W gy 2
AR A — EAE AT o Ok &l iR, ASn 4 A= %
C IRt A 37 7= A 10 /N JOREJIT o7 LBl (4. 019%) o T I
e % ¢ MR 2. 43%) , X [ RE R 487 % ¢ W iy
AL IR A A B A 0 4 R X PR 45 S L B
SR 25 T — 3

% 2, il 0 S TSP B R AR IR 5w AN K, R
RILAE 4 CIgR M Rt P AAEAE 0. 105 pm IFORL, 76
22°C AT 40°C I 78 (1) F v v 3 A R~ R J50RE T v B 481 43
B4 0.09% F1 0. 56% o 2 W Bifi A5 0 9k 1 (1 -, 7=
T ST IR /N o 3 5 0 ek 1 T v I SRy e

S IR A3 B AR TR 0 € 3R 1 2K, DT A SR T4 42
I, RE W e R AR B

F2 WEURERRTRIFEARE S FRIENE
Table 2 Effect of storage temperature on size

distribution of suspending particle in juice

R T 4 L /%

BLE/um
4°C 1204 22°C 120 d 40°C 120 d
0. 105 0.00 0.09 0.56
0. 105~ 0. 182 18.75 21. 81 25. 11
0.209~ 0.479 47.97 45.75 39.65
0.550~ 3.802 33.28 32,44 35.24
TR R4S/ um 0.533 0.514 0.521

s WL L b 22°C ;&5 50 P UCHU S A

EEE T TUNE” S8 7 TIPS W AP SRR T VA e S 1 R
TEHEA I 580U 1) SR F0) M b S BORL IR Z FLAT AR
PG (HIF 8 A7 W A k. 546, i
0. 006% M4k 2 ¢ 0 Rit h B BUki i) Z WAz JLT-
To R o eyt op BT BORLI Z HAER O, BORL 2 1) ) #
LR O, PR R AR L 2B A T AT A A
SR ) SR P B TR ORI Z A AR AN 3, ORI
P TGS BB [ B RS ME S AN K

F3 SRt ERIFERAY 2 B kh I A E A 1L
Table 3 Effect of storage time on Zeta potential

of suspending particles in juice

e i 1) [i] HE b R R o L e ek VR
/d 1) Z Az /mV I Z Al /mv
0 - 17.3 - 17.0
15 - 16.7 - 16.4
75 - 16.8 - 16.5
120 - 16.6 - 16.0

I TG TE 2 22°C 5 85 Ak W TR T B

2.3 EAEYIRAMIT L

W S 1) SRt v 1 T A 40 Jor B A O e (1) £ i
RO SR FE (% T 1o 1 PG, 058K 120 d B, FE S
(1) B SR IS A 00 28 Je PR 2 ) LR 25 10 5 1 S 35 bl )
WP IZ (p < 0.05) (£ 4), XEBAN 0. 006% ( Ji
W) MYEA ¢ T DL BRI R I e A
PR A R, HES N4 A2 26 ¢ Oonf S R R A T ek R 1
B E (R 4) o HAN, 46507 107X R A R b
T T 1) 1) S Rt 88 1 T o i A K (3R 4) o
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Table 4 Effect of storage time on the content of phenolic compounds in juice
B I AE 0 3 B A sk FILZE R , .
IR ) st % U5 (# Hgﬂ:) ]FI-JIJJI:% "ﬁ ﬁ}: J]{:b (H ill,Jc%z) (ﬁljﬁl;?j i ) Qm i m _
/d = - - - IR A
/mg * L /mg * L /mg * L /mg L
FEA 489. 149, 0a 269. 6+4. 9a 105.742. 2a 82.142.0a 1.3
0 of 476.4+8. 6a 261.3+4. 8, 101.3+2. 1a 77.6+1.6h 1.3
FEfh(47C) 451.4+8.3 261.8+5.0 - - -
5 I 22°C) 424.6+8. 1 250.945. 1 - - -
FEfh(22°C) 444.2+8.2 253.1+4.7 - - -
FEAL(407C) 428.1+8.5 235.2+4.6 - - -
FEAN(47C) 472.8+8. 4 252.6+4.7 104, 0+2. 4 81.2+1.8 1.3
s A (22°C) 442.0+8.0 224.8+4.2 96.242. 1 71.6+1.9 1.5
FEdAh(227C) 460.2+7.9 239.0+4.5 102.5+2.0 77.6%+1.2 1.4
FEAR(407C) 432.5+8.2 180.2+4. 1 100.0+2. 3 69.3+1.4 1.5
FEAN(47C) 438.9+8. 4 233.5+4.3 101.0+2.2 70.8+1.8 1.4
45 I 22°C) 387.9+7.6 193.84+4.0 92.0+2.4 65.0+1.7 1.6
FEAL(227C) 397.8+8.0 205.3+3.8 93.84+1.9 65.7+1.5 1.4
FEAL(407C) 356.0+7. 6 150.94+3.9 92.642.2 62.04+2.0 1.6
FEAN(47C) 437.1+7.8 227.0+5. 1 - 1.4
.5 A (22°C) 385.3+8.0 162.3+4.2 - - 2.2
FEfh(22°C) 401.4+8. 1 172.6+4.2 - - 1.7
FEAR(407C) 363.9+7.3 111.24+4.1 - - 2.5
FEdh(47C) 443.5+8. 1b 218.3+4. 1h 94.9+43.0h 7.3+ 1 1e 1.5
120 A (22°C) 333.5+7.9¢ 151.943. 5¢ 78. 141, 8¢ 39.54+1.24 2.5
B FEAL(227C) 363.9+6.5d 169.2+3.9d 79.4+2. 1¢ 44.9+1.7¢ 1.9
FEAL(407C) 337.047. le 101. 843. 8e 78. 141.9¢ 37.7+1.3f 3.4

fEra OKErFREh: b BULARE T o 300 77 W Dw (P FEC P 0 O i 700 A (2 252 000 52 19 R G P61 L AL s &5 3 B9 £S. D(n= 3):
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Cloud stabilization of cloudy apple juice during storage
Zhao Guangyuan', Zhang Lu', Wang Zhang’, Xu Shiying’
(1. School of Food and Biological Engineering. Zhengzhou University of Light Industry, Zhengzhou 450002, China:
2. School of Food Science and Technology, Southern Yangtze University, Wuxi 214036, China)

Abstract: To investigate the cloud stability of cloudy apple juice during storage, the 120 day storage experiments
of cloudy apple juice at 4C, 22°C and 40C were conducted. The cloud stability of juices during storage were
studied by using optical microscopy, electron microscopy, Zeta potential and size distribution analysis of particles
combined with polyphenols component analysis by High Performance Liquid Chromatography( HPLC). At the
beginning of storage, the turbidity of juice decreased quickly because particles of larger size in juices congregated
and deposited, and with the decrease of the larger particles at the upper portion of the bottles, the depositing
speed of particles decreased. The loss of total phenolic compounds, epicatechin, chlorogenic acid and tannin
increased. with the increase of temperature and storage time. T he addition of 0. 006% (m/m) vitamine C to juices
can inhibit the oxidation and polymerization of phenolic compounds to avoid the formation of new small insoluble
particles, and reduce the change of turbidity of juices during the storage. The effect of particles size on cloud
stabilization is more remarkable than that of particles electricity.

Key words: cloudy apple juice: turbidity: viscosity; polyphenols; Zeta potential of particles



