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Abstract: This study investigated the extraction of caffeine from Liupao tea by accelerated solvent extraction (ASE). The caffeine from
Liupao tea was extracted with an accelerated solvent extractor and ethanol as the extraction solvent. The effect of ethanol concentration on the
extraction rate by single factor experiments, with the instrument pressure set to 10 MPa. The Ly(3*) orthogonal test was carried out by selecting
the factors affecting the caffeine yield such as extraction temperature, extraction time and cycle number. Taking the caffeine yield as the main
index, the optimal extraction conditions for the ASE method were investigated and compared with the microwave-assisted extraction method.
The results showed that the optimal extraction conditions for extracting caffeine from Liupao tea by ASE were: anhydrous ethanol as the solvent;
static extraction 3 times at 120 ‘C with each lasting for10 min. The average yield of caffeine for the ASE method was 20.374 mg/g, and the
treatment with a C18 solid phase extraction column could only remove most of the impurities in the obtained Liupao tea extract with little effect
on the content of caffeine. The average yield of caffeine was 17.028 mg/g for the microwave-assisted extraction. These results indicated that the
extraction rate of caffeine from Liupao tea by ASE was higher than that by microwave-assisted extraction, and the quality of the obtained extract
could be guaranteed.
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Fig.1 The diagram of linear relation of caffeine by HPLC
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Fig.2 The flow charts of accelerated solvent extraction
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Table 1 The factor-level table of Lo(3*) orthogonal test of the

process of extracting caffeine by ASE
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100 8 3
120 10 4
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Fig.3 The effect of different concentrations of ethanol on
caffeine extraction rate
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Table 2 The results of temperature effect of extracting caffeine

by ASE
ERCREIC o R A E/(mgle) =EE/%  RSDI%
30 3.083 823 6.1
55 4.376 90.9 53
80 8.467 99.3 1.9
105 13.119 101.7 1.6
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Table 3 The results of Lo(3*) orthogonal test of the process of extracting caffeine by ASE

KI5 ERUREIC (A)  FEREA/min(B)  {EIRAHE (O) M AR vwedk B - )82 /(ng/g)

1 80 5 2 162.417 9.513
2 80 8 3 162.322 9.507
3 80 10 4 189.765 11.079
4 100 5 3 283.546 16.451
5 100 8 4 279.143 16.199
6 100 10 2 170.050 9.950
7 120 5 4 250.660 14.567
8 120 8 2 269.412 15.642
9 120 10 3 350.893 20.309
K, 30.099 40.531 35.104

K, 42.600 41.348 46.267

K3 50.518 41.338 41.845

k; 10.033 13.510 11.701

k, 14.200 13.783 15.422

ks 16.839 13.779 13.948

R 6.806 0.272 3.721
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Table 4 The comparison of extracts before and after removing impurity
H d Rk RS ¥ E AR vk B - 342 /(mg/g)
S ﬁ%%iﬁﬁ&ﬁﬁ%%%#&’&ﬁgi; 35091 20,376
ERBEET; RPERS, FRPEK.
2 R LIRS I, FRA 35075 20373

ERBRETAR; JREY, ERR,
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Table 5 The data of measurements

s 1 2 3 4 5 6 ook B - )42/ (mg/g)
ASE %I 20377 20402 20427 20401 20297  20.340 20.374
PSR BA R IR 17301 16789 17291 16980 16789  17.021 17.028
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