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Comparison Study on the Microwave and Ultrasonic Wave Extraction
Polyphenol from Bayberry Juice
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Abstract: In this study, the microwave and ultrasonic techniques were introduced to used to
extract polyphenol from bayberry(Myrica rubra) juice. the optimum extraction conditions were
investigated by the single facter and orthogonal design. The results showed that the optimal
conditions for the microwave extraction as follows: alcohol density 80%, microwave power
500W, radiation time 25 s, and 4: 1 ration of liquid to material. The yield of polyphenol could
reach 514. 837 mg/L. The results showed that the optimal conditions of the ultrasonic extraction
as follows: alcohol density 60%, ultrasonic power 500 W, ultrasonic time 35 min, and 4. 1 ration
of liquid to material. The yield of polyphenol could reach 609 256 mg/L. the aboved results
demonstrated that the ulirasonic extraction capacity of polyphenol from bayberry(Myrica rubra)
juice was higher than that of the microwave extraction.
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Fig.3 Effect of power on the extraction capacity
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Tab.2 The results of orthogonal experiment
A B c D [(mg/L)
1 1 1 1 1 210. 512 81.828 137. 599 429.939
2 1 2 2 2 251. 898 88.379 148. 620 488.897
3 1 3 3 3 233. 504 63.897 126. 244 423.645
4 2 1 2 3 232. 145 60.103 146. 282 438.530
5 2 2 3 1 252. 818 85.966 153. 629 492.413
6 2 3 1 2 273. 051 72.862 86. 834 432.747
7 3 1 3 2 203. 155 66.655 115. 222 385.032
8 3 2 1 3 216. 118 65.966 102. 197 384.014
9 3 3 2 1 214. 191 79.759 90. 842 384.792
K, 1 342. 481 1 253.501 1487.130 1307.144
K, 1363.690 1366 102 1246.700 1306.676
K; 1 153.838 1241.184 1301.090 1246.189
ky 447.494 417.834 495.710 435.559
k> 454.563 455.367 415.567 435.715
ks 384.613 413.728 433.697 415.396
R 69. 950 41. 639 80. 143 20.319
C>A> B> D
A2B,C D>

3 mgl L 3
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Tab.3 Orthogonal factors analysis of variance ( completely random model)
F
c 39 826.893 53 2 19 913. 446 76 38. 404 5 &
A 4 649. 24677 2 2 324.623 38 4.483 2 o
B 201. 452 37 2 100. 726 18 0.194 26 -
D 423.476 11 2 211.738 05 0.408 35 -
9 333.33333 18 518.518 52
¥ 0. 05 SRk 0.01 -
222 AFEMBYRRG EZFR 4
Tab.4 Level of orthogonal factors
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3
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Tab.5 Results of orthogonal experiment
4 B c D f (mg/L)
1 1 1 1 1 331. 727 85.862 129. 630 546.978
2 1 2 2 2 355. 364 92.862 158. 639 606. 865
3 1 3 3 3 230. 818 59.759 114. 220 404.797
4 2 1 2 3 229. 909 63.897 152. 294 446.100
5 2 2 3 1 337. 182 87.345 131. 587 556.114
6 2 3 1 2 290. 818 73.552 115. 723 480.097
7 3 1 3 2 331. 727 64.241 130. 251 526.219
8 3 2 1 3 230. 818 67.345 114. 220 412.383
9 3 3 2 1 291. 727 80.448 98. 857 471.032
K 1558641 1519.296  1439.457 1574.124
K, 1 482.312 1 575.363 1523.997 1613.181
K; 1 409. 634  1355.926  1487.130 1263.280
ky 519. 547 506.432 479.819 524.708
k> 494. 104 525.121 507.999 537.727
ks 469. 878 451.975 495.710 421.093
R 49. 669 73. 146 28. 180 116.634
D> B> A> C
A1B,CyD»

mg/ L
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Tab. 6 Orthogonal factors analysis of variance ( completely 609. 256 mg/L,
random model)
3 & 15
»
D 82 603. 31713 2 19913.446 76 38.404 5 * *
B 22 588 49532 2 232462338  4.4832 % ,
A 14 326. 056 87 2 100. 726 18 019426 - 3
% 5 622. 359 26 2 211. 73805 0.40835 -
10234, 81239 18 518.51852 ’
= Q05 R Q01 -~
4 5 R
A1B2C2D2,
60% |, 500 W, 35
min, 4 mL/g
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