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Optimization of extraction process for Corydalis Rhizoma and correlation analysis
on its chemical constituents and pharmacodynamic index
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Abstract: Objective To evaluate the inhibitory effect of Corydalis Rhizoma on hepatoma carcinoma cell, the extraction process of
two alkaloids in Corydalis Rhizoma was optimized with orthogonal design and the coefficient correlation for the two alkaloids and
pharmacodynamic index was analyzed. Methods The extraction process of the two alkaloids was optimized using orthogonal design
with four indexes which included the extraction rates of tetrahydropulmatine and biflorine, MTT inhibitory ratio of SMMC-7721 cell,
and the rate of extractum extracted. Pearson correlations were used for analysis on coefficient correlation with SPSS 13.0 software.
Results The optimal conditions were to reflux extraction with 70% alcohol as much as six times of the medicine amount for once in 2 h.
The highest contents for both tetrahydropulmatine and biflorine and the highest inhibitory rate of SMMC-7721 cell were
demonstrated. Conclusion The rapid and simple method could provide the experimental support for the quantitative determination of
two alkaloids in Corydalis Rhizoma.
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Fig. 1 HPLC chromatograms of biflorine reference substance (A), tetrahydropulmatine reference substance (B),

and Corydalis Rhizoma extract (C)
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HERbR, AT 2L, R S 45
1P, SRR 9 B EHIRAE A 100 g, 235
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Table 1

Design and results of Ly(3*) orthogonal test

FEHCR / (mg~g71)

RS A/ B/% C/h D/ Ik : — R /% HEER /% SEFY
WHARLHE R

1 6(1) 60(1) 1.0(1) 1(D) 1.258 0.592 60.17 11.09 0.859 1
2 6() 702 152 2(Q) 1.330 0.674 77.76 10.41 0.974 8
3 6(1) 80(3) 2003 303) 1314 0.615 67.89 9.16 0.897 9
4 82 60(1) 152 303) 0.709 0.302 31.88 13.91 0.5173
5 8(2) 702 20(3) 1(1) 1.226 0.517 59.18 9.73 0.804 9
6 8(2) 80(3) 10 2(2) 0.878 0.348 37.74 8.94 0.562 8
7 103 60(1) 203 2(Q) 1.154 0.496 50.16 13.49 0.7715
8 1003 702) 101 303) 1.261 0.541 67.58 12.28 0.874 2
9 1003 8@ 152 1() 1.159 0.509 56.34 7.91 0.762 2
K, 2732 2148 2269  2.426
K, 1.885  2.654 2254 2309
K 2408 2222 2474 2289

R 0.847 0506 0220  0.137
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Table 2 Analysis of variance

FEXRIE  mETFM AmE O FME BN
A 0.1220 2 32973  P<0.05
B 0.049 8 2 13.459
C 0.010 1 2 2.730
D (iRZ%E) 0.003 7 2 1.000

Foos(2,2)=19.00 Fo01(2,2)=99.00
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PRI JRBT R ECR . PR AE MRS IR B R
K B R 5 SMMC-7721 4 i 0] % 44 Pearson
FRZEHT, AHRAIETAR O FZ IR L HIH 21
Pearson FH= &% (r) =0.932, P<<0.001, LIk
NIEFAR L FEFRR SR B e A O I
Fif Bk 32 BUCR 5 146 R ) Pearson #=0.953, P<
0.001, FT LATA A J5L B 1 BB R 55 401 % 42 1 ) 28
PEAH G PR A MDA DR S RN 5 41 % 1¥) Pearson
r=0.948, P<<0.001, 7] LA K P A DB %
IR S 2 A OGRS R 1
Pearson r=0.216, P=0.577>0.001, AL\ N HHE
R EGHIHR AN [ 2R A G
2.9 #MFEFALEIEIRIE

T LR R 2, UL 6 fis i U AT
UL SAEINT 4 5T 12 55 L REPE R K, 45
X3 AT HEMA T ZR_RE A, HATRARRE,
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Table 3 Supplementary test

LW BRE (megg!) B R Gih
AR mEIRLE BT % % i
4 % 1.251 0.617 73.21 12.59  0.876
6 fif 1.367 0.765 77.81 13.67 0.982
12 fi% 1.376 0.798 77.83 14.16  1.000

F4 WIEALE
Table 4 Verification test

L RECE /(mgg) MR HEER S g5
W= - \

SR F R i % % PRy

1 1.343 0.747 77.81 13.57 0.996

2 1.351 0.727 77.21 13.19 0985

3 1.339 0.748 77.13 13.76  0.995
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SR IR 2 T AR AL T — PR i R
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BRI AR A o

N H 2 Fabr IEAZ BEVHERH T T 2ERT, B
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X Fi b 18] () B 22 e 25 R SRR A R AL, RS
BT VED o ARzt SPSS 13.0 Btk
ST HE R LR PEHOCR . IR B ECR . PR
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Pearson fHC A%, 45 MR R LR OR L L



698 ¢ ¢ %% Chinese Traditional and Herbal Drugs % 43 % %5 4 #f 201244 A

BTy Bk B E 6 S P i A A i e SR S ) R

IE PG, T H 28 5 A AN 2 1 1) £ PR AH

Koo WSS HRbR FIACE RECR N LEHR L F 42

S 0.3, JERT i R4 0.3, iR 0.3,

HERER 0.1 560 5, Bds i B W2,

LR S T 2 A I 4008 e 208 6 s 70%

CBERRIL 2 ho XPRSEHOTVEMAT 7R850 M, 45 R

PIRWNZ IR E AT« AN RESHR I — 2T K&

PEALEIS A o
ASERIRELE T (P E 2580 2010 fERITH

sIE T, KRS R RIS . BB

Bei 2%, WOk I - R Hh Ve (64 1 36) Wit

HAH, GAIAHIECELH, KHRE . B, 5

Pty FORIEIREOA B EK . gad Tk il g R

% LEREAT, HFHIEHR Y 2 PR %

B NI R TR R 5 &R

Sk

[1] HEZy [S]. —&. 2010.

2] FBeLg, 5k &, X o, 2% FEHIREWIRAIEI X
HPUAT MRS PETF ST [J]. WV B T2 2% 4], 2000,
26(5): 754-756.

3] K&, BXE, 2 b, BP0 - Bk 2 5 %
LEGENEIEIGT [1]. BEITEZ, 2010, 23(5):
684-685.

(4]

(3]

(10]

[11]

[12]

[J]. "F#E2h, 2011, 42(2): 409-412.

WY, W7, Tz, 55 WARITHAG & 2
Fabr Lk S AR I L2 (7], h 222, 2008,
33(15): 1817-1820.

skEE, BRFHZE, F0EE, 55 EXRIMLEIURT O
FAREL T Z 1. T ESRR I AE, 2002, 8(2):
1-3.

KB, & OB, W, % AEZTREESRC
i [P 3 VA S IORR 35 1 T 2R 9% (9], R 2y, 2008,
30(5): 758-760.

WreE, ORI, T, % AR A
IR S G ) LR [J]. 2, 2006, 37(5):
710-711.

B 4E, B REEREEICT 2T (1], Ok,
2004, 26(10): 94-96.

BRE, 2o, BT, . RHTIHEIRN R R
TRV IR AR 7T [J]. W2 EEEZ, 2009,
20(8): 1954-1955.

WREE, WAR, 2240, 5. 2GR0 AH EAE I e &
TR SRR [J]. P E 2524, 2008, 33(16):
2029-2033.

W, B OFE, ik %, . ZREGEPERL
MR ER I T I P Z, 2007, 29(2):
281-285.



