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Response surface method optimization and stability characterization of

high- pressure homogeneous yellow peach juice

SHI Tian-qi WANG Zi-yu ZHANG Xia MO Fang ZHANG Fu-sheng’

( College of Food Science Southwest University Chongqing 400715 China)

Abstract: In order to improve the stability of peach juice high pressure homogenization was applied to process yellow peach

juice.Based on single factor experiment response surface method was used to optimize the homogenization conditions by using

juice stability coefficient and centrifugal precipitation rate as the response value. The results showed that when the

homogenization pressure was 30 MPa the temperature was 32 °C and the number of homogenization was 3 times the stability

coefficient and centrifugal sedimentation rate of peach juice was 0.928 and 10.57%

respectively which indicated good

stability.Moreover the particle sizes of peach juice before and after high—pressure homogenization were determined by particle

size analyzer the average particle size was 3.840 pm before homogenization and 0.722 pm after homogenization indicating that

the stability of fruit juice was significantly improved due to the reduced particle size.In addition microscopic analysis also

showed that the cell debris in the homogenized juice increased obviously and became smaller non—adhesive and scattered.
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Fig.1 Effects of homogenization pressure on the stability
coefficient and centrifugal precipitation rate of yellow peach juice
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Fig.2 Effects of homogenization temperature on the stability

coefficient and centrifugal precipitation rate of yellow peach juice
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Fig.3 Effect of homogenization times on the stability

coefficient and centrifugal precipitation rate of yellow peach juice
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Table 3 Variance analysis of stability regression model of yellow peach juice
F p F P
0.47 206.21 <0.0001 *k 126.36 148.26 <0.0001 %ok
A 0.099 388.41 <0.0001 Kok 18.51 195.42 <0.0001 %k
B 0.014 54.91 0.0001 *k 8.02 84.71 <0.0001 Kok
C 1.568 E-003 6.14 0.0424 * 47.61 502.79 <0.0001 Kk
AB 4.290E-003 16.79 0.0046 *k 16.89 178.41 <0.0001 *ok
AC 0.028 109.16 <0.0001 *k 9.28 98.04 <0.0001 *k
BC 0.014 53.58 0.0002 Kok 13.42 141.74 <0.0001 %ok
A 0.028 107.93 <0.0001 *k 5.47 57.80 0.0001 Kok
B’ 0.096 375.39 <0.0001 Kok 0.10 1.10 0.3287
c? 0.16 631.00 <0.0001 Kok 6.15 64.91 <0.0001 %ok
1.788E-003 0.66
1.231E-003 2.95 0.1618 0.53 5.16 0.0734
5.572E-004 0.14
0.48 127.02
L p <0.05; %% p<0.01,
2 ; >
Table 2 The scheme and results of stability coefficient > °
and centrifugal precipitation rate response surface test "Y(%) =17.51-1.5A-
1.00B—2.44C—2.06 AB—1.52A x C + 1.83B x C— 1.14A>
A B C (%) ~0.16B” -1.21C’
11 10 0.589 11.834 3 7 p <0.0001(
2 0 -1 1 0.535 12.7408 ) R =0.9948
3 0 0 0 0778 17.4417 o A\B.C.AB.AC.BC.A*.B’.C’
4 0 0 0 0753 17.7237 0.05 : : 7
5.0 0 0 0.767 17.6922 B
6 1 0 1 0.702 9.7715 ; >
7 1 -1 0 0.732 17.7894 > °
8 -1 -1 0 0.425 16.4817 2.2.3 3.4
9 0 0 0 0.782 17.3505 X o
10 -1 1 0 0.413 18.747 ' 4
11 0 -1 -1 0.405 21.7095 4 X
12 0 1 1 0.328 14.2442 )
13 -1 0 -1 0.455 17.506 0
4 0 1 -1 0.432 15.8855
15 -1 0 1 0.331 16.0996
16 0 -1 0.492 17.2719 224 :l 30
17 0 0 0 0.778 17.3452 MPa [ 3231 503
222 Design — 0.932
Expert 2 10.48% o 30 MPa
: 32 C 3
©Y =0.77 +0.11A-0.042B 0.928
+0.014C-0.033AB + 0.084AC —0.058BC —0.081A% — 10.57% 0.932  10.48%
0.1B* —0.20C’ o
3 p < 2.3
0.0001 ( ) R’ =0.9962
. A\B.C.AB.AC.BC.A”.
B*.C* p 0.05 . .

22 orrmmaE


www.willnano.cn
www.willnano.cn
www.willnano.cn

50
2 2.00

C- I\ 1
'fgfﬁ/‘;fﬁ"s 1.00770.99 5'0(;.;@@@%
a SRS S TR )AL H

By
W&
s
&
P 30.00
. ' / 00 %)
Broe 3000 1500 . NC
" "0)3 25.00710.09 P;ygﬁ‘«ﬁ%

b33 e B 8 s AR

; 0.00
) 35.0, -C)
C.'_i? 200 S 0 (¢
e, 150 30.0 N2
Ay 02509 B
C TR B T B T

4
Fig4 Effect of the interaction of various factors

on the stability coefficient of peach juice
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Fig.5 Effect of interaction factors

on the centrifugal granulation of yellow peach juice
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Fig.6 Particle size distribution of

Peach juice before and after homogenization
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Fig.7 Structure of optical microscope( 10 x)
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