$30% 3 IV = Vol. 30 Iss. 3
2013 43 A CHINESE JOURNAL OF APPLIED CHEMISTRY Mar. 2013

ETLHMETB-XERN_FIENATEARAGMEY
BiEFESESHNREARZIZHNIENE

WEE ERA F &
CRIERE B R RIS 030031 " FAL R AT RFE 5 BT/ sh 25 BURALBR ST Ly 7% 710069)

B OE ORI @RS 0 W) 2 25 5 SO P A L3 SE W 3R L BRI EA TR A BT 2 0 i 2%
OrBE-SR fre /N e (MCR-ALS) X AE ] 28 £ 38 T B W R AT A A , 19 B AE ) R £ 3R 1S i e, HOi
RARIT 0. 999, IS HLHEATUER 2 4, 1207 15 AT AR i S B AR B 73k , by v 24 1) Oy 28 5 i 2 L
PO SR AT EEARYE s 5 e T UM RO ML SR O R R

KR EGIREGH, RSO GRS G, ZoCh & B D TRk

HE 5355 0657. 3 SCHERPR IS . A SCFE Y5 :1000-0518 (2013 )03-0329-06
DOI:10.3724/SP. J. 1095.2013. 20174

HH 2 E I 3 O B RBHE Y RE R ( Corydalis yanhusuo W. T. Wang) ) THRHZE , F B THITLAEH |
LMY T LS . SERT AR 2 B A W, AP LR B R RE ] R £ 2K A O B PR
G3 T ERAE BN BOR MR BT I S R0 MRS K By B 9 R o X A
FEE AR 52 R 225K FH RO 3 o (e 2 K F A2 2l , L2 O K S B
F B0 U R AR E R, SRR — P s LR A R o S SR AN RE G AL T PN B 2R . 2
PEITEBE A Bt B AT LA PR — [, B e —FRER -G A A ) (3 2 E T B, s AR PR AR, ]
K [F) —BRZGBA o 7=l ORABTEB AL SRACSTY My ik BRI Bl il & T2 AR BT B 2550 ik 2
FAY 22 5 RBLE A A8 LA S b 25 EE  DTAR S 24AE 1 i Rk e IR 2 — P AR e

19 RO 3 (HPLC) sl U (3% (GC) S54SR FIOR 2E AT 18 SURIE WS HA R Z 0. b e
ST SR Rl RO € - AR 9 R T 5 (HPLC-DAD ) 36 4 1 AR [ 7 960 ) oA M 5% 1 6
SES R LG IEATOFTE G 7 A R A8 SORT R, FE X AT B AN o (E i TP 25 i B2 4, b v o
FEABARRI 2L - O B P [R1 5 DA 42630, PR A S A S PR b (i 0™ AR T, I 4y (i e PO T A 02 70
58 B R BRI RIME . A AT 20T RAE S 2000 BT 12 0] LU BRI 2 10 M Bt A 4
AT L, AN SRR (T 0 AR 2R DA A B AGLB0  2 0 SO B T A 0 P B O ) P R AN A 1 3R AS55

ASCULHOR 5 SCH 454 F T AAT A 15 2 SE W38 245 b1 45 SURIE A BE TN 42, Xl SUET 3 i E W]
R ORI E HLA 80 A AP AR I i BB, AT 22 D0 2070 -5 8 de /I — R (MCR-ALS) J7 3k AT
FERT , USRI AE W R £ 3 A L5 (03 0, S B X SE W R £ 3K 1 M 5 &t 5 %) L MCR-ALS 73 BT i 4k
FHIES R ORISR PHE T 2B I X HER 38 £ 38518 KOG AR 5 R KR

| M
1.1 {UEEFNRF
1525 R BRSO 3 A3 ( 35 [H Waters 23,2996 156 B, — 4% 45 [4: 41 44 I 25 , Empower {233 T 4

v, {34 8 Phenomenex Luna Cg#4: (250 mm x4. 6 mm,5 pm) ;FishiAl B R HEE, A B LR 2% v K
(IR — A PR-IR S B0, pH =7. 68) , it 1. 0 mL/min A3 30 °C Kl I < 240 ~ 330 nm , iz {7 [H]

2012-04-27 Yk ,2012-06-26 & 1l

E K A RBI AL 4 (20975081) (LTS B ARRLFAFE4: (2011011007-2) Bt 3 H

SAIEE R 2546 #5575 Tel:029-88302635 ; Fax;029-88303527 ; E-mail : huali@ nwu. edu. en; W87 7] : AE 00T AL 22 FISH RENR 2 114
A2 A5 B2 R AT Ko 2 Bk



330 I 5530 %

475 min, PEREEE S pLo ACQ-600 HUHA AR I A= i (B P A 1A A R AR ) , SCQ-250 R A= i ik
fr (LI B A E]) 501 T AR 4% ( IR RKI A A BRA F]) , RE-S2A RYJief% 28 A 4w (L 1hg
WoRAAA G ), HZ-D (D) R 3R K SUE 2 58 (LSO T4 ), Aquelix 5 T2l K AL (56
MILLIPOREA ] ) .

LI ZR L F0 B AL FNRE S 20 HR 244 (1S ) Wy T e [ 245 ol A= W ] A6 P, 45 b AL 1) 2R 24 B 6
FEHL LR LR RML ] B4R 27 M TS AR 2567 5 8 24 st B L BERAZ R R, 4K
BE,60 CHET-AE BG4 3 M il i i 207 H 0 TS PR I TR0 258 00 ) o S8 T R R (3 4
(5&[H Fisher scientific 23 H]) ; /KA s FLE G0 /3448, 340 F 9 A =dml )

®1 ARFHEARAM

Table 1 Corydalis yanhusuo from different source

Sample No. Origin Notes

dl Dongding, Dengzhou, Henan Uncooked dry herb
d2 Dongyang medicine market, Zhejiang Uncooked dry herb
d3 Panan, Zhejiang Uncooked dry herb
d4 Chenggu, Shaanxi Uncooked dry herb
ds GAP base in Chenggu, Shaanxi Fresh herb

d6 Qianxiang, Dongyang, Zhejiang Fresh herb

d7 Jinyunhu, Zhejiang Fresh herb

d8 Dongding, Dengzhou, Henan Fresh herb

d9 Tianhetang drugstore, Shandong Fresh herb
d10 Yonghetang drugstore, Hunan Cooked herb
di1 Fengyuan drugstore, Anhui Cooked herb
d12 Haozhou, Anhui Cooked herb
d13 Fengfutang drugstore(1) , Jiangsu Cooked herb
d14 Fengfutang drugstore(2) , Jiangsu Cooked herb
d1s National Institute for the Control of Pharmaceutical and Biological Products Reference herb
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Fig.1 Formation and resolution of the augmented matrix
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Fig.2 The fingerprint of Corydalis yanhusuo(289 nm)
A. reference herb; B. the herb of Fengfutang in Jiangsu(1) ; C. the herb of Chenggu in Shannxi
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Table 2 S, R, singular values and resolved concentration of Corydalis yanhusuo

- Resolved concentration/
Sample No. S R Singular values

(g'L7Y)
dl 0.99436 0.99980 2.3779 0.51731 0.028451 0.0048727 0.0038717 0.000 953 64 0.099
& 0.99810 0.99978 1.5363 0.68361 0.021838 0.0046912 0.0031231 0.0012029 0.14
d3 0.99463 0.999 97 2.1806 0.48161 0.035595 0.0056635 0.0028311 0.00108138 0.11
& 0.99690 0.99955 2.2946 0.75149 0.024742 0.0057068 0.0042632 0.001271 4 0.17
d5 0.99690 0.999 55 2.3196 0.75039 0.027364 0.0065472 0.0049074 0.0015801 0.17
d6 0.99198 0.999 87 2.4151 0.36525 0.031853 0.0043605 0.0014722 0.000529 78 0.082
&7 0.99660 0.99975 2.6401 0.63211 0.033779 0.0077502 0.0044587 0.001 1558 0.14
d8 0.99569 0.99986 2.7832 0.52224 0.028163 0.0068552 0.0037378 0.000 82147 0.12
9 0.99469 0.99983 2.7657 0.58341 0.035182 0.0075476 0.0036736 0.001 179 2 0.12
d10 0.98952 0.99992 1.1509 0.38732 0.017879 0.0053462 0.0028306 0.001507 1 0.084
i 0.98811 0.99994 1.6701 0.36881 0.044197 0.0070207 0.0026428 0.000921 67 0.074
di2 0.98992 0.999 84 1.3273  0.33159 0.039468 0.0045482 0.0017796 0.000 75137 0.074
i3 0.96925 0.99974 1.3359  0.48037 0.064204 0.015795  0.0038375 0.0020099 0.085
di4 0.96993 0.999 74 1.0988 0.39921 0.051627 0.011342 0.0050999 0.0017799 0. 068
di5s 0.99822 0.99966 3.5771 0.75329 0.029316 0.0079467 0.0055556 0.00071451 0.18
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Fig.3 MCR-ALS result of the resolution of 15 tetrahydropalmatine overlapped peaks
A. 8 uncooked herbs; B.6 cooked herbs and reference herb
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The Applications of Multivariate Curve Resolution-
alternating Least Squares in Resolving Overlapped
Spectra of Corydalis yanhusuo Fingerprint and
the Content Detection of Tetrahydropalmatine

JIA Zehui®, WANG Chuntao”, LI Hua""
(“Department of Chemistry , Taiyuan Normal College , Taiyuan 030031, China ;
" Institute of Analytical Science/Research Center for Modernization of
Chinese Herbal Medicines , Northwest University ,Xi’an 710069 , China )

Abstract Spectral correlative chromatography was used to identify the peak of tetrahydropalmatine in Corydalis
yanhusuo fingerprint. Moreover, multivariate curve resolution-alternating least squares ( MCR-ALS) was used
to resolve the overlapping peaks of tetrahydropalmatine and restore its true peak shape. More than 99. 9%
spectrum could be recovered and accurately quantitative results were obtained. The method can be used as an
auxillary fingerprinting method to provide a reliable basis for the authenticity and quality assessment of Chinese
medicines. The effect of the herbs-cooking on the content of tetrahydropalmatine was also discussed.

Keywords Corydalis yanhusuo, fingerprint of traditional Chinese medicine fingerprint, spectral correlative

chromatography , multivariate curve resolution-alternating least squares



