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Process Optimization of Microwave-vacuum Freezing Combined Drying
of Green Pepper by Response Surface Methodology and Its Quality

Analysis
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Abstract: In this study, green pepper was dried by the microwave-vacuum freezing combined drying method. The effects of microwave
power, moisture content at the intermediate conversion point and vacuum freeze-drying time on the vitamin C content, sensory score,
rehydration ratio and a* of the dried green pepper were studied. The microwave-vacuum freezing combined drying process was optimized by
the single factor experiments and response surface experiments, and the nutritional components and flavor of the green pepper products via
combined drying were compared and analyzed. Finally, the effects of microwave-vacuum freezing combined drying, microwave drying and
vacuum freeze drying on the drying quality of green pepper were studied. The results showed that the optimal process conditions for combined
drying were microwave power 381.17 W, moisture content at the intermediate conversion point 61.81%, vacuum freeze drying time 12.04 h.
The three kinds of combined drying green pepper products showed certain differences in nutritional contents and flavors. The green pepper
products subjected to microwave-vacuum freezing combined drying and vacuum freeze drying were superior to those subjected to microwave
drying in terms of texture, microstructure, and certain physicochemical indexes.
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Table 3 Box-Benhnken design and results

KI5 A B C GZéa#
1 -1 -1 0 110.95
2 0 1 -1 141.52
3 0 0 0 230.61
4 1 0 1 176.51
5 1 1 0 192.03
6 0 1 1 144.92
7 0 0 0 207.39
8 o -1 1 136.07
9 o -1 - 132.67
10 -1 0 -1 134.33
11 0 0 0 206.82
12 0 0 0 201.37
13 -1 0 1 138.59
14 101 0 139.38
15 1 0 -1 168.95
16 0 0 0 196.94
17 1 -1 0 143.47
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Table 4 Variance analysis table of regression equation

TRERE BHA AEA ¥ F1a P14 Sig

AR 18448.79 9 2049.87 12.59 0.0015 b
A 3108.9 1 3108.90 19.09 0.0033 *x
B 1120.63 1 1120.63 6.88 0.0343 *
C 43.36 1 43.36 0.27 0.6218

AB 101.34 1 101.34 0.62 0.4561

AC 2.72 1 2.72 0.017 0.9008

BC 1.6x10° 1 1.6x10°  9.824x10®  0.9998

A? 2263.19 1 2263.19 13.90 0.0074 ok
B? 6399.35 1 6399.35 39.29 0.0004 x
C? 4006.91 1 4006.91 24.6 0.0016 *x

KRE 1140.01 7 162.86

KINR 462.5 3 154.17 0.91 05112 FREF

R? 0.9418

R 0.8670

E: P ERMERE (p<0.0001); **EFEHERE (0.0001<p<0.01); *£F2F (0.01<p<0.05).
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Fig.4 Contour map and response surface diagram of the
various factors on the combined drying fraction of green
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Table 5 Basic physical and chemical index analysis table
IR E R H F
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/(mg/100 g)

st4EF/(mglg) 0.63+0.01°  1.10+0.13°  0.25:0.01°
STME%  78.53+12.48° 68.63+507° 105.72+10.36°

553.83+3.49° 546.86+16.77% 578.26+37.43°

A% 096£020°  102:40.09°  1.77#0.11°
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€F@)  -163:023°  -15207°  37.07:0.15°
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Fig.5 Analysis of electronic nose PCA of three kinds of dried
green pepper products
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Fig.6 Electronic tongue radar map of three kinds of dried green
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Table 6 Effects of different drying methods on basic
physicochemical indexes of green pepper
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Fig.8 Sensory images of products with different drying methods
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Table 7 Effects of different drying methods on the texture
characteristics of green pepper
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