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Optimization of the Processing Technology of Orange Preserved Fruit

Liu Ying
(Department of Chemical Engineering Maoming Polytechnic, Maoming 525000, China)

Abstract: Response surface method was used to optimize the processing technology of preserved orange fruit in this work. The sensory
score and total sugar content were used as response values, and the effects of citric acid, calcium chloride and sugar concentration on preserved
fruit technology were investigated. The box Behnken was used to optimize the influencing factors. The response surface analysis method of four
factors and three levels were used, and the prediction model of quadratic polynomial regression equation was established. The influence of each
variable interaction on the development process of tangerine preserves was studied to optimize the best development process of tangerine
preserves. The optimum processing conditions of orange red preserved fruit were as follows: citric acid concentration of 0.30%, calcium chloride
of 0.50%, microwave power of 210 W and sugar solution concentration of 50%. Under this condition, the sensory score and the total sugar
content were 96.85, 46.13%, respectively, which were close to the theoretical value. It was proved that the parameters of the technology were
accurate and reliable, which had a certain practical value.
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Fig.4 Effect of sugar concentration on total sugar content and
sensory score of preserved orange fruit
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Table 3 Response surface analysis factors and horizontal coding

table
A KP
-1 0 +1
X1 AHRBIRZ 55/ % 0.2 0.3 0.4
X2 FMA5EE/Y% 0.4 0.5 0.6
X3 ok E/W 140 210 280
X4 BRINE 55 % 40 50 60
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Table 4 Response surface optimization test results and analysis

F5 X1 ABRBES8% X2 84ESS/% X3HMEAEIW X4 BRI SNH/% Y REIRY ZE3EASS

1 0.10 0.10
2 0.25 0.25
3 0.20 0.46
4 0.25 0.43
5 0.10 0.05
6 0.16 0.32
7 0.26 0.47
8 0.35 0.23
9 0.25 0.16
10 0.10 0.12
11 0.30 0.06
12 0.30 0.25
13 0.38 0.31
14 0.42 0.32
15 0.28 0.39
16 0.26 0.42
17 0.28 0.46
18 0.35 0.43
19 0.39 041
20 0.42 0.12

298.65 42.15 83.59 41.02
300.25 32.05 80.45 42.35
265.31 45.36 83.68 40.26
168.25 58.46 82.57 42.25
142.12 53.46 83.46 43.69
198.69 57.52 90.33 42.15
210.29 59.68 81.25 43.28
23245 70.65 83.15 41.57
210.98 62.35 86.59 40.69
222.25 45.69 82.65 42.18
146.35 25.25 92.56 45.63
140.00 35.50 92.32 45.28
286.69 55.14 94.72 45.39
285.35 50.52 92.48 45.06
225.49 53.49 93.56 45.23
262.35 50.68 94.15 45.28
209.68 49.86 96.68 46.59
225.34 52.49 93.00 46.25
265.49 56.25 95.59 46.13
270.12 52.16 94.65 46.27
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Table 5 Variance analysis of regression equation model with y as response value

7 E kR F 7 Fa B wE ¥ F 14 p 18 (Prob>F)
X, 4.12 1 4.12 10.36 0.0038
X, 55.63 1 55.63 139.68 <0.0001
X; 18.65 1 18.65 43.39 <0.0001
X, 7.13 1 7.13 16.79 0.0085

XX, 0.12 1 0.12 0.25 0.2453
X, X; 0.53 1 0.53 0.98 0.4529
X, X, 0.98 1 0.67 111 0.5876
XXy 121 1 121 1.25 0.6897
XX, 1.06 1 111 1.05 0.7568
XXy 1.09 1 1.09 1.03 0.6580
X 11.96 1 11.96 35.44 <0.0001
X? 78.96 1 78.96 213.24 <0.0001
X3 21.02 1 21.02 32.15 <0.0001
X4 15.69 1 15.69 26.34 <0.0001
A 25.69 9 2.96 42.16 <0.0001
KRE 0.72 11 0.075
XD 0.46 5 0.093 1.59 0.3569
Wiz £ 0.28 4 0.054
B 26.98 20

HH2% 5 A, B PB4 H R AR p<0.0001,
FEHIZ[RARE B2 o AT p=0.3569>0.05, A 5.3,
RIS R HERARE . URERY
SR AL ] U T FE A
Y=45.3-0.59X+2.10Xy+1.15X5+0.79X4-0.14X,X»-0.36
X1 X5-0.68X1X4+0.89X,X5+0.53X,X4-0.026 X5 X4-1.40X;
2.3.44X,%1.78X57-1.58X,°. H A= ZH R=0.9638, *

WAL IR RN AT RIF. Sl
THE AT ELAIWT 25 BRIy g SRS & &>k
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Table 6 Variance analysis of regression equation model with Z as response value

T ERR 75 Fn bR Hz F & p 18 (Prob>F)
X, 25.46 1 25.46 15.34 0.0057
X, 11.34 1 11.34 9.65 <0.0001
X3 46.98 1 46.98 65.49 <0.0001
X, 1.06 1 1.06 0.85 0.0854
XX, 0.32 1 0.32 0.15 0.1258
HTR
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XX, 2.13 1 2.13 6.12 0.0259
X2 15.36 1 15.36 15.34 <0.0001
X, 59.68 1 59.68 55.46 <0.0001
X;52 112.24 1 112.24 98.67 <0.0001
X4 51.24 1 51.24 4325 <0.0001
A 376.28 10 41.69 153.29 <0.0001
KRE 226 11 0.30
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Fig.5 The effect of interaction of various factors on sensory score
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Fig.6 Effect of interaction of various factors on total sugar content
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