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The technology optimization of the freezing microwave treatment

assisted extraction of phenols from red grape juice
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Abstract; In order to promote the rapid dissolution of anthocyanins
and other polyphenols in colored grapes into grape juice, taking
cabernet sauvignon grape as raw materia, using non thermal process-
ing technology combined with freezing microwave treatment. Based
on the single factor experiment, choosing the anthocyanin and poly-
phenol content of dual response value. Factors such as sample
quality, freezing time, freezing temperature, microwave time and
microwave power were selected as optimization factors, designed op-
timization of response surface methodology based on Box-Behnken
experimental design principle. The optimum conditions for the simul-
taneous optimization of the two indicators were as follows: The sam-
ple quality was 74 g, the freezing temperature was — 18 °C, the
freezing time was 16.3 h, the microwave time was 40 s, and the mi-

crowave power was 450 W. The anthocyanin and polyphenol contents
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were 239.272 mg/L and 573.153 mg/L. The results showed that
using the combination of microwave technology can produce frozen
bright high anthocyanin grape juice products, the maximum extent
possible to maintain the grape color, flavor, nutritional value and ef-
ficacy of the active ingredient.

Keywords: frozen-microwave; solubilize; red grape juice; polyphe-

nols; anthocyanins
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Figure 1 Effect of sample quality on polyphenol and antho-
cyanin contents in grape juice
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Effects of freezing temperature on the content of

polyphenols and anthocyanins in grape juic
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Figure 4 Effects of microwave time on the contents of pol -

phenols and anthocyanins in grape juice
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Figure 5  Effect of microwave power on the contents of

polyphenols and anthocyanins in grape juice
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Table 3 Response surface variance analysis results
" P 5 L it
xR A
RE ¥Ir F{E P{H RE ¥r FE P{g
15 7 20 3 794.24 189.71 33.46 <20.000 1 45 754.84 2 287.74 46.98 <20.000 1
A 1 0.60 0.60 0.11 0.747 4 202.25 202.25 4.15 0.054 4
B 1 1 808.13 1 808.13 318.92 <20.000 1 12 222.59 12 222.59 250.98 <20.000 1
C 1 0.18 0.18 0.03 0.861 4 8.22 8.22 0.17 0.685 4
1 0.07 0.07 0.01 0.910 3 3.70 3.70 0.08 0.785 6
1 0.01 0.01 0.02 0.897 2 10.92 10.92 0.22 0.640 8
AB 1 4.92 4.92 0.87 0.362 1 655.51 655.51 13.46 0.001 4
AC 1 12.40 12.40 2.19 0.154 0 87.60 87.60 1.80 0.194 2
AD 1 0.02 0.02  3.00X10? 0.953 7 2.07 2.07 0.04 0.838 5
AE 1 34.14 34.14 6.02 0.022 9 26.57 26.57 0.55 0.468 3
BC 1 58.48 58.48 10.32 0.004 2 193.97 193.97 3.98 0.059 1
BD 1 0.86 0.86 0.15 0.701 3 0.12 0.12 2.00X10°° 0.961 4
BE 1 0.01 0.01 1.00X10 ® 0.970 7 10.45 10.45 0.21 0.647 9
CD 1 0.29 0.29 0.05 0.824 2 0.08 0.08 1.00X10°° 0.968 2
CE 1 0.04 0.04 0.01 0.930 4 6.79 6.79 0.14 0.712 6
DE 1 0.14 0.14 0.03 0.876 7 0.02 0.02  4.00X10° 0.983 6
A? 1 766.19 766.19 135.14 <20.000 1 26 844.52 26 844.52 551.22 <20.000 1
B? 1 2522.03 2522.03 444.83 <£0.000 1 16 760.53 16 760.53 344.16 <20.000 1
C? 1 1 249.40 1 249.40 220.37 <20.000 1 6 963.15 6 963.15 142.98 <20.000 1
D? 1 275.70 275.70 48.63 <20.000 1 2 173.55 2 173.55 44.63 <20.000 1
E? 1 43.22 43.22 7.62 0.011 7 1112.87 1112.87 22.85 0.000 1
7777 % 20 1906 567 1oz 4870
L= 16 114.03 7.13 7.08 0.201 0 1016.91 63.56 54.84 0.200 0
ali k2= 5 5.03 1.01 5.80 1.16
B 41 3 913.31 46 777.54
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Table 4 Effects of different treatments on anthocyanins and

polyphenols contents in grape juice (n=3) mg/L
b 3y 5 VI AERE Z W
T e 4k 2 67.236+2.43¢ 228.746+5.41¢
VR Ak 7 94.862+3.354 292.098+7.904
Tl Ak 2 138.566+4.64" 346.201+6.83"
¥ VR A0 Bk G Ak P 239.27243.07 573.15345.68"

WG K 50 °C AbHl
T WA NG T8RS 22 57 8 3 (P<<0.05),

146.11842.95¢ 365.347+7.41¢

Ab PR A [F) Ak B 2 ) 22 5 2 3K 8 B 2 KT (P<C0.05)
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RAHN 201 %R 26.4 % . B AR (V) % B BR A K I 4 )
K A50 W, Bk 40 s J5 . T A8 o 4F B £ W AR R 4 50k
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