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Process Development for Production of Nature Cloudy Apple Juice

ZHAO Guang-yuan WANG Zhang XU Shi-ying
School of Food Science and Technology Southern Yangtze University Wuxi 214036 China

Abstract When apples were heated in 45 °C water and then crushed at 30 °C the pectin content and
particles” Zeta potential in Juice were increased and the Juice s stability of color and turbidity was
improved. Replacing 0.05% ~0.08% VC in the reported processing with the combination of 0. 044%
NaCl and 0. 02% VC could be more economical and had a good effect on inhibition of enzymatic
browning as well as reduction the non-enzymatic browning caused by the decomposition of VC. The
products made by this method have a better color and an improved turbidity compared with the products
made by the reported processing. The mean diameter of particles in juices was 1.770 pwm.
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1
Tab.1 The effect of heating time on the physico-chemical
properties of juices

2
Tab.2 The content of pectin and reducing terminal of

pectin in juices

/ /
/
. A mPa- s / / /
min 660 .
pg/mL  mg/mL  mg/L
0.205 0.8879 98.2 1.375 654.1
15 0.577 1.0948 221.4 1.581 664.3
30 0. 602 1.0968 215.1 1.681 680. 1
45 0.701 1. 1465 232.7 1.692 680. 1
60 0. 698 1.0640 201.0 1.685 671.2
* 2 * ok -
60 min 1 . 45°C
60 min 7.2% . King 13
40 °C PME
10 min
40°C 20 ~ 30 min 40
C
40 C
. —COOH
—COOH —CO0".
—CO0~
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&
2
45°C
2

12

/ &/

min /g /%  mV
0.189 9.5 -15.2

15 0.196 9.3 -15.4

30 0.208 9.1 -15.6

45 0.227 8.6 -16.2

60 0.323 7.8 -17.7
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Fig.1 Chromatogram of pectin in control on Sepha-
rose CL-6B
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Fig. 2 Chromatogram of pectin in the juice made

from heated apple on Sepharose CL-6B
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Tab.3 The effect of heating time at 45 °C on the color of
juices
/min L a b
37.22 -1.01 10. 65
15 37.20 -1.00 10. 60
35 37.15 -0.90 10.74
45 36.69 -0.84 10.95
60 35.68 -0.74 10.45
2.1.2
VG
4 . VC
VC
VC PPO
PPO
40 C
30 C . 15 C
30 C
30 C
4 .
1 min 90 C
PME PG

4

Tab.4 The effect of crushing temperature on the compo-

sition of juices

vC
/ / / / /
C mg/L ~ mg/mL pg/mL mg/mL
15 678.5 1.593 108.3 0.0241
30 680. 1 1.692 232.7 0.0124
40 663.2 1.717 352.7 0.0057
* _
5

Tab.5 The effect of crushing temperature on the turbidi-

ty of juices and the property of pectin of juices

4
/ A / / / P _/
C o0 /g % my TS
15 0.261 0.225 8.8 -16.4 0.9076
30 0.701 0.227 8.6 -16.2 1.1465
40 0.798 0.229 8.6 -16.4 1.1678
NaOH
%
6
. PPO 30 C
30 C VC
PPO PPO VC
40 C vC
PPO
6
Tab.6 The effect of crushing temperature on the color of
juices
/C L a b
15 37.5 -1.50 10.90
30 36.8 -1.20 10.75
40 35.5 -0.86 10.53
2.2
VC 1948
. VC
} Nuri Marti HPLC VC
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2.3 PPO
6 PPO 80 C
7 VC
Tab.7 The effect of the amount of VC added on the color and phenolic compounds of juices
0d 15d
Ve \(® \(
/% / VC /o ’ / VC /o ’
mg/mL mg/mL 500mm mg/mL mg/mL 500mm
0.02 0.118 0.007 0.061 0.037 0.101 0.005 0.050 0.049
0.08 0.297 0.041 0.058 0.044 0.266 0.022 0.042 0.105
* /Asomm -
8 PPO
Tab.8 The effect of the temperature of juices coming off the coil on the color and PPO’ s activity of juices
PPO ) 0d 3
/C pH 7.2 pH3.8 L a b L a b
85 0.027 0.001 37.3 -1.01 10.9 34.2 0.49 9.5
90 0.002 0.000 37.5 -1.03 10.8 34.5 0.47 9.3
95 0. 000 0. 000 37.1 -0.95 10.2 33.8 0.55 9.3
* PPO 6 A oo 75 s
2.4 9 2
Tab.9 The property of products made by two kinds of
45 C 0.02% processing
45 min VG 0.044% :
NaCl /°Br 10.5 10.6
! l 0.037 0.044
30 C — 40 s — I 37.32 L 37.12
— 84 ~87 C — a -1.02 a -0.98
37 C — 3 000 1/ b 10.92 b 10.72
min 22 min — 0.1 mPa 5 min— — / mPa- s 11470 11272
8 min — — /Ao 0.533 0.324
2.4.1 24 h ve 0.007 0.041
9. /. me/ml.
2 : /chg/mL 0.118 0.297
2.4.2 3.
pH 3.78 3.76
1.770 pm 0.209 pm ) /Ao’ I o
0.240 ~8.710 pum " T - - o -
97. 06% 10.0 ~26.303 pm
2.94%

30.0 wm
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Fig.3 The particle size distribution of juice made by improved processing

Beveridge T. Haze and cloud in apple juice J . Critical Reviews in Food Science and Nutrition 1997 37 1 75 -91.
M . 2001.79 -80.
J. 1992 24 1 45-53.

Nuri Marti Antonio Perez-Vicente Cristina Garcia-Viguera. Influence of storage temperature and ascorbic acid addition on
pomegranate juice J . J Science Food Agriculture 2001 82 217 —-221.

J. 2003 10 57 -61.

PPO J. 2003 7 84 -87 95.
Kintner P K Van Buren J P. Carbohydrate interference and its correction in pectin analysis using the m-hydroxydiphenyl
method J . Journal of Food Science 1982 47 756 —764.
Dugh C S Amerine M A. Methods for Analysis of Musts and Wines M . Second edition. New York A Wiley-Interscience
Publication John Wiley &Sons 1988.203 —205.
Martin L Price Steve Van Scoyoc Larry G. Butler A critical evaluation of the vanillin reaction as an assay for tannin in sor-
ghum grain J . J Agric Food Chem 1978 26 5 1214 -1218.
Wood P J Siddiqui I R. Determination of methanol and its application to measurement of pectin ester content and pectin
methyl esterase activity J . Analytical Biochemistry 1971 39 418 —428.
Milner Y Avigad G. A copper reagent for the dertermination of hexuronic acids and certain keto hexoses J . Carbohydr
Res 1967 4 359 -361.
M . 1993. 132 - 136.

King K. Partial characterization of the in situ activitg of pectinesterase in Bramley apple J . Int J Food Sci Tech 1990 25
188 — 197.



