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Abstract; The whole sweet orange cloudy juice was produced for in-
vestigation in the current study. Treated with pectinase and protease,
one-factor-at-a-time and orthogonal array design methods were used
to optimize hydrolysis conditions based on juice yield and suspension
stability. The optimum conditions were as follows: pectinase amount
0.01% , protease amount 0.2% , the enzymolysis time 40 min, and
the enzymolysis temperature 40 “C. In these conditions, the 30% pu-
ree content whole fruit juice yield was up to 83.27% . and the absor-
bance at 660 nm was 0.431. The results showed that the enzymatic
treatment could improve the juice yield greatly and remain the cloudy
juice good suspension stability. After the enzymatic treatment, the
20% and 30% puree content whole fruit juice could preserve good or-
ganoleptic properties.
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Table 1 Sensory evaluation before enzymatic hydrolysis conditions (n==6)

R & u/ % B2 A1 % TR SR B
8.87+0.23% 8.96+0.29% 8.17+0.18* 7.8340.19% 8.85+0.28*

10 7.52+0.20¢ 7.67+0.11% 8.12+0.23% 7.56+0.27¢ 6.67+0.27¢

20 8.0240.19° 7.97+0.31° 7.52+0.23" 8.2340.12% 7.3340.13"

30 7.5840.20¢ 7.84+0.31° 7.64+0.17° 8.49+0.26° 7.38+0.24°

40 7.34+0.18 7.24+0.13 7.33+0.24° 7.89+0.27° 7.03£0.16%

50 7.05+0.194 6.96+0.231 6.6740.24¢ 7.3340.17¢ 6.4340.19¢

T SRS AT SO 5 A 2 1 D 36 1) 300 B0 U A AS [ /NS 571 53 53 3R 22 53 BB 3K (@ =0.05)
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Figure 2 Effect of protease amount on juice yield and

suspension stability
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Table 2  Factors and levels in the orthogonal array design for
optimizing composite enzyme hydrolysis conditions
KT ARIEEEE  BEAMW C ity it D i
Wi/ % W/ % WA /min R/ C
1 0.01 0.1 40 35
2 0.02 0.2 60 40
3 0.03 0.3 80 45
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Table 3 Orthogonal array design and results of juice yield

for optimizing composite enzyme hydrolysis condi-

*4 SEHBBRESTREHTRAESNE
Table 4

Analysis of variance for juice yield with various

composite enzyme hydrolysis conditions (n=3)

tions KU CFHA AME By FIH R¥kF
2/ P A 0.00006622 2 000003311 7.170  0.005
Rips A B C opw 07
% 48 b5 B 0.000 003 645 2 0.000 001 823 0.395 0.680
1 1 1 1 1 82.56 0.387  0.694 C 0.000 0 2 0.000 094 98 20.568 0.000
9 1 9 9 9 83.30  0.390  0.700 D 0.0000 2 0.0000 36.629  0.000
M=
3 1 3 3 3 83.99 0.214 0.652 R#E 0.000 083 12 18 0.000 004 618
4 2 1 2 3 84.18  0.083  0.614 N e o
RO EAHBEBREXREBFIREUTESINE
5 2 2 3 1 83.57 0.195 0.644 . . . - . .
’ ’ ’ Table 5 Analysis of variance for suspension stability with various
6 2 3 1 2 83.10 0.308 0.674 . . ..
composite enzyme hydrolysis conditions (7 =3)
7 3 1 3 2 83.45 0.071 0.606 - - —
P EOIR AW ¥or F {8 i % K F
8 3 2 1 3 83.4 0.104 0.615
° A 0.226 2 0.113 330.552 0.000
,,,,, o 8 8 oz 1 8295 04500 0.626 B 0.013 2 0.007  19.216  0.000
ki 0.682 0.638 0.661 0.654 0.051 9 0.025  73.941  0.000
ke 0.644 0.653 0.647 0.660 D 0.082 2 0.041 119.863 0.000
ks 0.616 0.651 0.634 0.627 iR 0.006 18 0.000
R 0.067 0.015 0.028 0.033
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Table 6 Sensory evaluation after enzymatic hydrolysis conditions

R E /% VSTl SR i, TR SR B
10 6.5240.17" 5.67+0.16¢ 5.83+0.17¢ 6.17+0.18¢ 5.5040.18¢
20 7.2340.26% 7.5040.17¢ 7.8340.18¢ 6.67+0.20" 7.0840.23%
30 7.35+0.18¢ 7.67+0.16¢ 7.1740.18° 6.83+0.17% 6.93+0.26%
40 6.8540.18" 6.7540.17" 7.0240.13" 7.1740.14¢ 6.6740.23"
50 6.684+0.17" 6.8240.220 7.6740.24* 6.8340.22¢ 6.33+0.16¢

T RIS 3B S AR 2 2 D - 1) 3 B B AR S [/ B 0 3 R R 28 5 B3 (¢ = 0.05)
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At IA] 40 min, B MR E N 40 C. ABHTRES R
3090 By A A i vH 2Ry 83.27%,660 nm &b OD {H N
0.431, LWL T 2R R &= 2026 3020 1y 4 SR 2R
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