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Optimization of the Processing Technology of Anhydrous Soft Cans of Wild Strawberries by

Fuzzy Mathematics Combined with Response Surface Method
SUN Na, ZHU Xiu-juan, WANG Lin-lin, YE Wen-bin
( Longnan Normal University, Chengxian, Gansu 742500, China )
Abstract: In order to solve the problems of bitter aftertaste, soft and rotten flesh, and loss of flavor substances in the
traditional sugar water can of wild strawberries during the processing, the fresh wild strawberries was selected as the
main raw material, with honey, rock sugar, and white granulated sugar as the auxiliary materials. After the raw
material selection, cleaning, color protection,blanching, hardening, canning, and steaming, a new type of anhydrous
soft cans of wild strawberries was produced. By using the fuzzy sensory evaluation as the indicator, the processing
technology of anhydrous soft cans of wild strawberries was optimized through the single factor and Box-Benhnken
central composite design experiments. The results showed that the factors affecting the quality of anhydrous soft cans
of wild strawberries were in the order of mixed sugar content™ cooking time>canned food content, from highest to
lowest. The optimal formula for optimizing the production of anhydrous soft cans of wild strawberries was as follows:
the pot addition of 82%, the mixed sugar addition of 23%, and the cooking time of 11 minutes. Under these conditions,
the obtained product had a unique pot fruit aroma, bright color, sweet and sour taste, and met the requirements of
commercial sterility.

Key words: Anhydrous; Wild strawberries; Soft can; Processing technology
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Table 1 Response surface analysis factors and levels for the

process optimization of anhydrous soft cans of wild

strawberries
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Table 2 Sensory evaluation criteria of anhydrous soft cans of wild strawberries
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Fig. 1 Effect of wild strawberries addition on the sensory

quality of anhydrous soft cans
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Table 3 Sensory evaluation results of anhydrous soft cans of wild strawberries
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Table 4 The establishment results of the comprehensive evaluation matrix for the sensory indicators of anhydrous soft cans of wild
strawberries
vy EARARER B I jEe ey EAR LR B VP

Y {0.06, 0.45, 0.39, 0.08, 0.02} Yo {0.58, 0.40, 0.02, 0.00, 0.00}
Y, £0.00, 0.34, 0.58, , 0.00} 7, {0.09, 0.65, 0.22, 0.04, 0.00}
Y3 {0.00, 0.71, 0.25, 0.04, 0.00} Y, {0.36, 0.61, 0.03, 0.00, 0.00}
Y, {0.00, 0.74, 0.22, 0.04, 0.00} Y3 {0.18, 0.76, 0.03, 0.03, 0.00}
Ys {0.45, 0.49, 0.06, 0.00, 0.00} Y4 {0.00, 0.66, 0.28, 0.04, 0.02}
Ys {0.00, 0.50, 0.47, 0.03, 0.00} Y5 {0.66, 0.31, 0.03, 0.00, 0.00}
Y, {0.06, 0.38, 0.47, , 0.00} Yie {0.76, 0.21, 0.03, 0.00, 0.00}
Yg {0.66, 0.20, 0.14, 0.00, 0.00} Yiq {0.07, 0.52, 0.35, 0.06, 0.00}
Yy {0.66, 0.31, 0.03, 0.00, 0.00}
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Table 5 Response surface analysis experimental design and results for the process optimization of anhydrous soft cans of wild
strawberries
FSES
AL ass WML SN T (43)
LRIt/ TRA IS INE/B AR/ C

1 0 -1.0 -1.0 68.6
2 -1.0 -1.0 0 65.2
3 0 1.0 -1.0 73.4
4 -1.0 1.0 0 74
5 1.0 1.0 0 87.8
6 1.0 -1.0 0 69.4
7 -1.0 0 -1.0 68.2
8 0 0 90.4
9 0 0 0 92.6
10 0 0 0 91.2
11 -1.0 0 1.0 75.8
12 0 1.0 1.0 86.6
13 1.0 0 1.0 81.8
14 1.0 0 -1.0 71.2
15 0 0 0 92.6
16 0 0 0 94.6
17 0 -1.0 1.0 72
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Table 6 Analysis of variance of Box-Benhnken experiment for the process optimization of anhydrous soft cans of wild strawberries

J5 K5 S5 1 HEE ¥ FfE PfH
LAY 1681.58 9 186.84 46.15 <0.0001
A 91.13 1 91.13 22.51 0.0021
B 271.45 1 271.45 67.05 <0.0001
c 151.38 1 151.38 37.39 0.0005
AB 23.04 1 23.04 5.69 0.0485
AC 2.25 1 2.25 0.56 0.4802
BC 24.01 1 24.01 5.93 0.0451
A 383.21 1 383.21 94.66 <0.0001
B 314.31 1 31431 77.64 <0.0001
c 303.50 1 303.50 74.97 <0.0001
B 2% 28.34 7 4.05
AU 18.05 3 6.02 234 0.2148
afiiR 7z 10.29 4 2.57
s ElE! 1709.92 16

H: P<0.053FR/M2 B3, P<0.01FRmatk w2,

0.05) FESARAY Al FE, A T T 24 kT Wi 7 TR AR D ) &2 B AR AR (1 5 ), mif3 ek
2.2.4 HiERIEBORSede kel fid Box-Behnken TOLERE S B A A . SULA I 82% ., {RA b

N
5]

B A BRI (%)
8B

74 76 78 80 82 74 76 78 80 82 20 21 22 23 24
A: A ERIRIIE (%) A: BRI (%) BiRAHERIIE (%)
5 ZLAME-REEERNE-ZEFNE=EFRMEEZERE

Fig. 5 Response surface interaction diagram of three factors: wild strawberries addition amount, mixed sugar addition

amount, and cooking time
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Table 7 Quality inspection results of anhydrous soft cans of wild strawberries
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