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Abstract

The combined dynamic countercurrent extraction equipment by microwave and ultrasonic-wave was
investigated. The structural composition, working principle and technical characteristics of the equipment
were introduced. The experiment of extracting more effective components of tea with the combination
dynamic countercurrent extraction process by using microwave and ultrasonic-wave was tried with setting
water as solvent and fresh tea leaves as raw materials. The rate of extracting effective composition in tea
by using different extraction powers, extraction ratios of solid-liquid and extraction time were
investigated. And the extraction process was optimized by L, (3*) orthogonal experimental design. The
experimental results showed that the optimal extraction process parameters of the device were extraction
time microwave 6 min + ultrasonic-wave 6 min, solid-liquid ratio 1: 20, extraction power microwave
1.0 kW + ultrasonic-wave 1.0 kW. The extracting rate of tea polyphenol, amino acids and caffeine was
higher than the normal extraction, and the extraction time, the extracting times and the extraction
temperature were 1/5, 1/2 and 1/2 of the normal extraction, respectively.
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Fig.1 Schematic diagram of the combination dynamic
countercurrent extraction equipment by microwave
and ultrasonic-wave
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Tab.1 Effect of main composition in green tea

using different extraction powers %
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/kW iR iR eSS
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3.0 1.26 13.58 2.55
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Tab.2 Effect of main composition in green tea

using different extraction time %
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Tab.3 Effect of main composition in green tea using

different extraction ratios of solid-liquid %
p—_— ﬁ%m& $§V§ﬁ} ﬁ"JJLI Mk
1:10 1.39 13.45 2.32
1:15 2.52 26. 35 3.21
1:20 2. 66 28. 67 3.86
1:25 2.78 27.65 3.28
1:30 2.58 25. 68 2.87
1:35 2.52 25.20 2.65
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Tab.5 Range analysis of orthogonal experiment

i g | 5 c TR L LR
¥ 5 BARR/ % RARE/ D BRIRR/ %
1 1 1 1 0. 82 15. 41 2.15
2 1 2 2 2.25 21.56 2.58
3 1 2 3 2.15 20.92 2.72
4 2 1 2 2.75 26.56 2.78
5 2 2 3 2.78 27.65 3.28
6 2 3 1 2.28 21.30 2.70
7 3 1 3 2.38 21.85 2.60
8 3 2 1 2.10 19. 86 2.55
9 3 3 2 2.35 22.10 2.58

K, 1.74 1. 98 1.73
K, 2.60 2.38 2.45
R 91
K 2.28 2.26 2.44
R; 0. 86 0.39 0.72
K, 19. 30 21.27 18. 86
K, 25.17 23.02 23.41
KRz W
K, 21.27 21. 44 23.47
R; 5.87 1.75 4.62
K, 2.48 2.51 2.47
i K, 2.92 2.80 2.65
K, 2.58 2.67 2.87
R 0. 44 0.29 0. 40

SEIR NHEGL 1 Y TR SR AR O HAR SR
) JRLBEAIR KB o Bl P SR SR A AR LT A
[l AR P15, HUT 7w MUK IR R $E ik 1/5 it
], 52 P UK W RUIR B 19 172, R 4R 3 B 2 LAY
172,

4 itig

PR P P& T 20 A T A M A U8 1%
SRl AR M BOR B Ur, o T 4 R AR T2
e, AT YR Wi DR 3R AR P 19 1E 38 5 e
DA K 2 o ity JSORE 23 1 D0 3KV L S AT 5 ) 2
T Je AR JEE 95 R R BN J AR S8R 1A 5 ) 5 8 T X2
I H R RIS R W IR SR CR 5 1 it
U2 A P AN [] 2 3 RIAN [ Ak B [ pAY 36 2% - 42
RO B R W 5 3500 4% TR 3% 58 A A O 2 R B AR
4 5 i 1 5

5 %

(1) X BBl 7 R A 4R 4R R i i v 2 4~
I B PR ROCR Y R W AT T, AT B Wi 2R R



140

£ Pl B ¥ 2010 4

s E QI ERVNSE VAPNE KN RV SRS YR S S S B N S TR g e g Y i s BN RS
CRIEM A o O A R A RN R E T Z 3 W CIRIEIRE AN E S 45°C A R T A MR B A

KO AR PETA] 6 min (L) +6 min GRS ) RHE L fRAF . REERS R W MR B 1/5, RARIRBUE W

1:20 324 IR 1.0 kW (f) + 1.0 kWG MR SR 172 IR P2 R W R R 172, BRI T
(2) BB B A REELAMTRZH . WA TERRER.

10

12

2 £ x #

Neghma Khan, Hasan Mukhtar. Tea polyphenols for health pro-motion[ J]. Life Sciences, 2007, 81(7) : 519 ~533.
HOCE BEE. BAERERES KRB ATRI]. RA=WITR 5T % ,2006,18(1) :130 ~ 133,
Xiao Wenjun, Gong Zhihua. Application of ultrasonic wave technology on extraction of green tea [ J]. Natural Product
Research and Development, 2006,18 (1) ;130 ~133. (in Chinese)
AR RN RS A I R AR HOR B LA A R AT T (D ] A3 A - b R 2 HOR K2 ,2007.
Gu Xungang. Novel technology for ultrasound-assisted extraction and its study on application in analytical chemistry [ D].
Hefei: University of Science & Technology of China,2007. (in Chinese)
PREHE, B0, BABIENRIhRERZHT]. B R B ARPBERT,2005,26(4) :316 ~319.
Chen Suyan, Deng Qinglian. Application of ultrasonic wave in extracting tea polyphenols[J]. Journal of Bohai University:
Natural Science Edition,2005,26(4) :316 ~319. (in Chinese)
T W8 e, ARV, SO I BB A IR A RO o B 58 [T ] AR v ROlk R 22441k, 2003 ,22.(5) :505 ~507.
Yang Xiaoping, Ni Dejiang, Guo Dayong. Study on tea active composition through microwave extraction [ J]. Journal of
Huazhong Agricultural University,2003,22(5) :505 ~507. (in Chinese)
VL. R R ARG R R M AT D] Kb w4l k2% ,2005.
Xiang Shengyuan. Application of microwave technology on extraction of green tea [ D]. Changsha: Hunan Agricultural
University, 2005. (in Chinese)
A . OB O T OBFSE L] £ RSS2 ,2007,28 (10) 127 ~29.
Li Nan, Sun Jingjing, Yang Jing. Study on microwave irradiation caffeine from tea leaf[ J]. Food Research and Development,
2007, 28(10) :27 ~29. (in Chinese)
B HIEN O R RO R B LA )] T RRAE B4R - A AR B, 2002,8(4) 136 ~ 38.
Qin Yongjun, Huang Daozhan, Shi Linggao. A new method of extracting the tea-polyphenols by microwave[ J]. Journal of
Guangxi University for Nationalities; Natural Science Edition, 2002,8(4) :36 ~38. (in Chinese)
A, T, 2Rk, A AN A N 2 2 Wy R AR AR AN B R BT S [ ] DY N B 5 R 2 e 2 4, 2008, 18 (1) ¢
132 ~ 134.
Zhu Bin, Lu Tao, Lan Xianqiu, et al. Influence of different techniques on the separation and purification efficiency and the
quality of tea polyphenols[ J]. Journal of Sichuan Vocational and Technical College, 2008 ,18 (1) :132 ~134. (in Chinese)
Gy vt ARMEA, LAk, 4. B BRI R IR AL R R IKE [T]. ARl HLBR 4R ,2007,38 (12) 1109 ~ 112.
Yi Kechuan, Yue Pengxiang, Wang Jixian, et al. Study on ultrasonic wave dynamic countercurrent extraction equipment and
extraction experiment [ J ]. Transactions of the Chinese Society for Agricultural Machinery, 2007,38 (12):109 ~ 112.
(in Chinese)
X E A W, 5K T S R R A SR OB A WP [T ). B S LA, 2009,25(3) 162 ~ 64.
Liu Yude, Cao Yanping, Zhang Li. Study of the continuous countercurrent spiral ultrasonic extracting apparatus[J]. Food
and Machinery, 2009,25(3) :62 ~64. (in Chinese)
BV A B . B S BN M EBAL S R R AR ORI WF T [T ] ARk LA 4 ,2004,20(6) 1 170 ~
173.
Xia Tao, Shi Siquan, Wan Xiaochun. Effects of microwave and ultrasound assisted extraction of main chemical components

of tea[ J]. Transactions of the Chinese Society of Agricultural Engineering,2004,20(6) :170 ~173. (in Chinese)



