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Optimization of microwave processing technology for vinegar Corydalis Rhizoma
by response surface methodology
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Abstract: Objective To optimize the microwave processing technology of vinegar Corydalis Rhizoma. Methods On the basis of
single factor test, the index was evaluated by total rating of content of tetrahydropalmatine, protopine and the total alkaloid, which were
determined by HPLC and UV spectrophotometry method, four factors (fire, stuffy time, processing time and dosage of vinegar) were
studied by response surface, the microwave processing technology of vinegar Corydalis Rhizoma was optimized by response surface
methodology. Results The optimal parameters of microwave processing technology were as follows: microwave power of 70%,
stuffy time of 1.5 h, microwave time of 2.6 min, vinegar dosage of 27.5%, the content of tetrahydropalmatine, protopine, and total
alkaloid were 0.112 4%, 0.041 8%, and 0.85%. Conclusion Microwave processing can be used as a processing method to enrich the
traditional processing technology.
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Fig. 1 HPLC of tetrahydropalmatine reference substance
(A) and Corydalis Rhizoma sample (B)
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Fig. 2 HPLC of protopine reference substance (A) and
Corydalis Rhizoma sample (B)
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(P=0.048 6). XoX; (P=0.027 2), F£H X, 1 X,
Z I HAERRRAE R, X X X A X 2 B3
HAEH B,

PR BA R AT )2 2 (P<<0.000 1), [H]
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Table 1 Design and results of response surface
P X% Xo/h X;/min Xy/% RAYRY% EHRLEY% J5R B % Y
1 40(-1) 1.5(-1) 2.625(-1) 275(-1) 0.635 4 0.117 3 0.036 8 0.614 8
2 80 (+1) 1.5 2.625 27.5 0.940 1 0.103 5 0.038 6 0.904 6
340 25(+1)  2.625 27.5 0.786 3 0.095 2 0.0325 0.5359
4 80 2.5 2.625 27.5 0.8253 0.097 3 0.0349 0.654 7
5 40 1.5 3.875(+1) 275 0.767 3 0.108 6 0.038 3 0.747 6
6 80 1.5 3.875 27.5 0.9332 0.078 2 0.0318 0.5819
7 40 25 3.875 27.5 0.8712 0.093 3 0.032 1 0.600 2
8 80 2.5 3.875 27.5 0.8322 0.044 3 0.027 2 0.194 7
9 40 1.5 2.625 425 0.802 2 0.093 9 0.029 2 0.449 2
10 80 1.5 2.625 425 0.970 7 0.108 7 0.0333 0.803 5
11 40 25 2.625 42.5 (+1) 0.6713 0.0772 0.030 2 02727
12 80 2.5 2.625 425 0.8219 0.100 2 0.0318 0.5743
13 40 1.5 3.875 425 0.7832 0.079 5 0.029 9 0.384 5
14 80 1.5 3.875 425 0.829 8 0.073 1 0.029 9 0.402 8
15 40 25 3.875 425 0.845 8 0.102 8 0.032 8 0.6377
16 80 2.5 3.875 425 0.938 1 0.076 6 0.0330 0.6150
17 20(-2) 2 3.25 (0) 35 (0) 0.6742 0.0772 0.027 7 0.204 6
18 100(+2) 2 3.25 35 0.8170 0.070 6 0.033 1 0.470 6
19  60(0) 1(-2) 3.25 35 0.936 3 0.107 7 0.0339 0.783 3
20 60 3(+2) 3.25 35 0.803 2 0.095 2 0.034 4 0.608 8
21 60 2 (0) 2(-2) 35 0.9453 0.097 4 0.032 4 0.699 8
22 60 2 4.5 (+2) 35 0.9203 0.061 8 0.0359 0.6143
23 60 2 3.25 20 (-2) 0.934 5 0.082 8 0.0322 0.6162
24 60 2 3.25 50 (+2) 0.8215 0.098 3 0.0336 0.617 8
25 60 2 3.25 35 0.868 6 0.099 7 0.0355 0.727 4
26 60 2 3.25 35 0.968 3 0.091 7 0.030 6 0.543 8
27 60 2 3.25 35 0.9732 0.070 0 0.0350 0.678 7
28 60 2 3.25 35 0.868 6 0.099 7 0.0355 0.727 4
29 60 2 3.25 35 0.900 7 0.084 4 0.030 6 0.643 8
30 60 2 3.25 35 0.9732 0.0919 0.0316 0.678 7
=2 HENH
Table 2 Analysis and variance
KPR CEM HBE B FE P1iH KR SRR HEE Y15 F{H P
R 0.610 8 0.076  8.05 <<0.00017 | XX, 0.053 1 0.053 5.63  0.0272
X, 0.043 1 0.043  4.59 0.0439" | X 0.200 1 0.200 21.1  0.0002"
X 0.055 1 0.055  5.86 0.024 7" | ¥z 0.200 21 9.453X 1073
X; 0.028 1 0.028  2.94 0.1013 | Z4Im 0.180 16 0.011 235 0.1756
X, 0.020 1 0.020 2.1 0.1613 | #liiz 0.023 5 4.657X1073
XX  0.170 1 0.170  17.79 0.000 4™ | FIEEM  0.810 29
XX, 0.041 1 0.041 438 0.048 6"

"P<<0.05 NEET, TP<0.01 NHEE

*P < 0.05 significant difference, P < 0.01 more significant difference
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Fig.3 3D response surface of X;, X, X3, and X, for their mutual interaction

2.7 FERIER T 2R

MRPE KA1 B S, B R B SERRERAE,
P4 HE BH R A M A T2 N K HT 70%, el
IFIA) 1.5 h, MO A] 2.6 min, B 27.5%. 1%
FEMH] T 2SRRI 45 R W3R 3. & 3 45 LRI,
EHRAEMABER )G, BV, TR CE LR

B Fr Bk ) S — e R OB,  SAESERS 2R
Eeis, fot il S b 3 A ROk i E, R
ARSI B L2 B — iR e .
3 Wit

M FAL GO H 7, s m Bk SR B
TRE TIEE M R E R R . SRR “

*3 EMRERRZIEFIBHEEVEER (n=3)

Table 3 Content determination results of the raw and processed products of Corydalis Rhizoma (n = 3)
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