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Identification of Saposhnikoviae Radix and their counterfeits
based on HPLC fingerprint and stoichiometry
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LI Guo-chuan® , HOU Fang-jie' ,GUQ Long'* ,ZHENG Yu-guang'*

"College of Pharmacy, Hebei University of Chinese Medicine;
*Department of ExperimentalyHebei University of Chinese Medicine , Shijiazhuang ,050200 , China

Abstract : In order to identify Saposhnikoviae'Radix and its counterfeit, the content of four chromogen ketones in them were
analyzed by high performance liquid chromatography ( HPLC) ,and their chemical fingerprints were established. The results of
similarity analysis showed that'the similarity between the samples was 0. 087-0. 997 , which indicated that the difference be-
tween Saposhnikoviae Radix-and its adulterants was great. On the basis of this, the systematic cluster analysis and principal
component analysis were carried out with four chromophotoketones as provariables. The results showed that the HPLC method
could be used to identify the authentic and the counterfeit of Saposhnikoviae Radix. The results revealed the internal relation-
ship between the chemical quantitative indexes of Saposhnikoviae Radix and its counterfeit, and provided a new idea for the
objective comprehensive. evaluation of the quality and authenticity of Saposhnikoviae medicinal materials.

Key words : Saposhnikoviae Radix; HPLC; stoichiometry ; distinguish
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BIAE X5 B 25 44 1) Jo £ B AT P-4 . PR, AR
S0 DA v 48 Ji R 24 i A A Ay o e AN O HE A
B VR ZBOBORE €3 12 0T B IRV A B g i AT X4
DA 52 35 B XU B 2 E A A &, JF S 3 T HPLC
BB X2 A 1 LB 00 T Bt o
1 ##
1.1 g &

By HELC-20 A S OROAH G35 A ( H A 5 He il 4
JIF) 5 Shimadzu inertsil ODS-2 &2 % W AH (4 35 A+ Cg (5
wm,4.6 x 250 mm) ; BSA224S-CW Hi, T34 K- (3§
ZHIR AR IRA F]) s HH-2 AR /K a5 (71
TSI RS A PR A ] ) s KQ2200E RS

Begveds (BRI A ESARRAT)
1.2 R F

O ({0354l | Fisher Scientific Co. Ltd. ), J1 i
(%4l Fisher Scientific Co. Ltd. ) , 7K B4k , H
ARG R 70 A 4l s THRRER H (L5 PRF7040523, 48
B o> 98% ), JFE&E (35 PRF7090123, 4 & >
98% ) ,5-0-H1 B4k 3 B K B 4 (41t PRE7083021
GEE > 98% ) , 2S£ (HEE PRET083022 40 >
98% ) YW 8 T AR Fi i BT A BRI
1.3 SLIGZH

27 HELGF WK T 45 g b i b7, 2 AL rh e 2
Bt £E 2427 3T 2 8 G R s e Bl X S, adlivari-
cata ( Turcz. ) Schischk. ( B K. A BFR) &2 1
Carum carvi T (JINBERO AT PG XU Seseli mairet
Wolff. ( = Bi XL) e 2245 X Libanotis laticalycina ( 7K
B X)) A JE AR, SRR PR AS PR A T T b B2 2 e AR
e . BARIE 1,

&1 BRAERFHES
Table 1  The information of Saposhnikoviae Radix

G 7 HL it A
No. Growing area Cultivated varieties
S1 541 Mongolia 7 X Guanfangfeng
S2 M52 IS D R Hulunbeir, Inner Mongolia Y A Guanfangfeng
3 M5 IT4E D4R Hulunbeir, Inner Mongolia B A\ Guanfangfeng
4 P52 AL D1 /K Hulunbeir , Tnner Mongolia JKBi A Guanfangfeng
85 P52 /K Hailar, Intier Mongolia B K, Guanfangfeng
s6 PSR EL Helin Country , Inner Mongolia Y B K, Guanfangfeng
S7 N 52 AR E Helin Country, Inner Mongolia B K Guanfangfeng
S8 SRIT L & Qitaihe , Heilongjiang 2B X, Guanfangfeng
<9 By VT L 9 Qitaihe , Heilongjiang %:BJi X, Guanfangfeng
S10 By VT KR Daqing, Heilongjiang KB A Guanfangfeng
S11 1T F*#IFH Chaoyang, Liaoning B A\ Guanfangfeng
S12 3L i3k Kuancheng, Hebei 1 i A, Koufangfeng
S13 VAL 69 Kuancheng , Hebei 71 5 A, Koufangfeng
S14 N 521 F17E 7 Heyingzi , Inner Mongolia I35 B R Cultivation Fangfeng
S15 7N Bozhou , Anhui F% ¥z K, Cultivation Fangfeng
S16 1t % [E Anguo, Hebei 55 B5 K| Cultivation Fangfeng
S17 T B I X Gongyi, Henan JK Bji X, Shuifangfeng
S18 VA R % 4} Dengfeng , Henan 7K Bji X Shuifangfeng
S19 7 74 Dingxi, Gansu /1B A, Shuifangfeng
S20 HR W Weiyuan, Gansu /NG5 R, Xiaofangfeng
$21 H IR E Min Country, Gansu /B R Xiaofangfeng
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2:5% 1( Continued Tab. 1)

i 7 A

No. Growing area Cultivated varieties
S22 H5HR £ Min Country, Gansu /NG KL Xiaofangfeng
s23 5 % 76 Dingxi, Gansu /NG KL Xiaofangfeng
S24 HikiH ¥ Gannan, Gansu 7B X, Xiaofangfeng
S25 2 A Dali, Yunnan B X Yunfangfeng
826 Z B K¥ Dali, Yunnan Z B A, Yunfangfeng
S27 =2 ME Chuxiong, Yunnan ZBi A Yunfangfeng

2 FiE 2.2 WRMHBEHEE

2.1 @iy

f6,31%4E - Shimadzu Inertsil ODS-2 Cg (5 pum,4.6
x 250 mm) ; FEBEIAH ONE (A)-ZKEW (B) B VE
W, el A2 F 4 (0 ~ 20 min, 15% ~25% A,20 ~30
min,25% ~50% A 30 ~40 min,50% ~50% A) .
1 mL/min; A0 37 1K 254 nm; AR 30 °C; dE R =
10 pLs FFHRR R T RIS AR BN AR T 2000,
Xif HR it KAt (ST) IS WL 1

1 BFRZ5#F(S1) B HPLC &
Fig. 1 HPLC Chromatogram of Saposhnikoviae Radix
TE A X IR AR B FEAR (S1) 5 L FHRREAY ;2. THRER
3.5-0-HBLGEHT R B 34, Z5P W .

Note : A. Reference substance ; B. Sample (S1)

1. Prim-0-glucosyleimifugin ;2. Cimifugin;3.4’-0-B-Glucopyranosyl-5-0-

methylvisamminol ;4. Sec-0-glucosylhamaudol.

i 2 B EO It 3, PR I A T o PR 3R
TFTHIRE \5-0-H i i B R BT | 2250 W 1 19 %
HE TR A VS W, VR 431 4 0. 080,0. 018 4 .0. 081
6.0.040 8 mg/mlL,

2.3 #HiXmARNE&

B R Ry e it 40 B i, T4 S 4E R %R
IR LY | g(TE UL 3) , ilcE HIEHEE
Fa 2 A B2 40 mL, FREE, KW B EC 2 h, ik
B AN L R, 55, DL 0.22 wm JE BRI 8
HUSLUE W, RIAS

3 &R
3.1 BERZGH 4 RS & ENE
3011 &RBXRFR

TR B % R T R FH] Y R B o — R 1) s B ke
JE O, F IR 2. 1 T g S b RE B AKX
HE B U TR FR R AR AR | DARE Stk BE R A b, 22
PR, A5 mE R LR MEVa Bl S5 SR WLk 2, 4%
BT TEAS AR BE VO F NP G &R R AT
3.1.2 WMEERXE

FETR AT IR AR, F B2 1 T R g SRR

R2 BIRAFBSHRERL ZEER

Table 2 Calibration curves,linear range for four compounds from Saposhnikoviae Radix

% S Gy 5 ZE4 Y0 Linear range
Compounds Calibration curves d (mg/mL)
. ﬁﬁ%ﬁﬁ I Y =21 953X +23 567 0.998 4 0.001 6 ~0.080
Prim-0-glucosylcimifugin
ﬂ%% Y =10480 X +5440.6 0.999 4 0.000 368 ~0.018 4

Cimifugin

S-0-F L AE K B )

4’-0-B-Glucopyranosyl-5-0-methylvisamminol V=34 588 X-16 659 0.999 4 0.001 632 ~0.081 6

e
2B Y =23 805 X +6503.5 0.999 4 0.000 816 ~0.040 8

Sec-0-glucosylhamaudol
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A 6 T 4 sy RSD(n =6) , %
K B o 5-0-H1 35 4 17 BT oK B4 | TR & 47 L FHRR
R ZFB T RSD 45|k 0. 97% . 0. 59%
1.14% 1. 64% , LA S R 4f
3.1.3 2K

e 23 R B[] — B3 XL (4 ) A3 A i W, 4 i) 7 A
AR RS E5 0,24 8,12 .24 48 h gEFE, DL 3
U R 2 R AR IR I DR B BRI 1% RSD < 3.0%
AT U6 TR RSD < 3. 0% , % B B KUE i i3 W A
il 755 48 h RRE
3.1.4 EHMHXB

Hw]—HEBE K(S4) AL 1 g, 4T 6 0y (BURE
B4k 1.0015.1.0011,1.0012,1.0011,0.9998 .
1.0009 g) AEEFRE 7% 2. 3 T T b3, 4544t
IR, HE IR 2.1 TR g A iR L 3
WSk 2 BEUG, 4% R AIE 06 % B3 1) [E] ) RSD 4 /N F
3.0% MW T AL RSD #B/NTF 3. 0% , B )y

B EE TR
3.1.5  JeafElk Xk

BV i (S4) B K M AR 2 0.5 g, °F
116 13 RS FRoe (BORE 43931 0.500 5 ,0.501 1,
0.4998 .0.5012 .0.5001.0.5009 g) , 55/ A 4 Ff
xif HE Al o, 4% 2. 3 TR 7 vk A R S e L 2. 1
TR C GG AT AR M, THIR 4 Oy 1 A
MR, TR R, TR E, 5-0-H JE4E 1 B oK B2
T, Z W AT A T2 DR 43 51k 99. 8% .97.9% |
102. 4% . 101. 5% ; RSD {8 4851 H-2. 3% . 1. 9% .
1.2% 1.5% ,
3.1.6 Hameg st En T

PRI 2. 3 WUF J7 ol 45 27 Akl mos i, 4
2.1 TR RS AE5r BIE 27 fibRe S FHRR R AT,
TR ,5-0-H JLLE W B ORBEY , 22 58 I 1 10 & i,
ZER MRS,

R3 2THPBHRESRP ATFIRTHEE

Table 3 Contents of four Components in 27 batches about Saposhnikoviae Radix

THRRZE T +5-
- Pz
5-0-Hk B;?rsﬁ?afgﬁ
v THRRZ AT HEHTBTOR B Z WA e

o Bk j THRE ' Prim-0-

Y= ! Prim-0- ) N 4'-0-- Sec-0- o ,

Weight e Cimifugin y glucosylcimifugin +4'-

No. glucosylcimifugin ). Glucopyranosyl-5-  glucosylhamaudol
() (%) L 0-6-
(% ) 0O-methylvisamminol (%) .
(%) Glucopyranosyl-5-
? O-methylvisamminol
(%)

S1 1.0013 0.6759 0.0740 0.1840 0.2172 0.8599
S2 0.9998 0.6756 0.0577 0.3261 0.1511 1.0017
S3 1.0021 1.0156 0.1038 0.4749 0.2138 1.4905
sS4 1.0033 0.7242 0.0618 0.5177 0.2147 1.2419
S5 1.0014 1.2377 0.0319 0.4299 0.1783 1.6676
S6 1.0020 0.7594 0.0618 0.3124 0.2979 1.0718
S7 1.003 1 1.0474 0.0650 0.3552 0.1680 1.4026
S8 0.9996 0.7309 0.0691 0.3930 0.1589 1.1239
S9 0.9998 0.4650 0.0517 0.4402 0.1430 0.9052
S10 1.0044 0.7437 0.0710 0.3998 0.1419 1.1435
S11 1.0002 0.6586 0.0673 0.2263 0.1878 0.8849
S12 1.0023 0.4724 0.0152 0.2245 0.1490 0.6969
S13 1.0011 1.0192 0.0168 0.4663 0.2479 1.4855
S14 1.0013 0.2709 0.0123 0.1354 0.0248 0.4063
S15 0.9986 0.2285 0.0741 0.1029 0.1070 0.3314
S16 1.0000 0.2719 0.0483 0.0762 0.0240 0.3481
S17 1.0002 0.4261 0.1479 0.1704 0.0267 0.5965
S18 1.0024 0.4121 0.1962 0.1411 0.0174 0.5532
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%3¢ 3 ( Continued Tab. 3)
THRRET +5-
- Pz
5-0-H 3k B;?rsﬁ?aﬂﬁgﬁgﬁ
- THRE T - i Ny EXaliat e
- WURE . THKE , Prim-0-
95 . Prim-0- e 4'-0-8- Sec-0- e . ,
Weight T Cimifugin glucosylcimifugin +4'-

No. (2) glucosylcimifugin (%) Glucopyranosyl-5-  glucosylhamaudol 0.

& (%) ¢ 0-methylvisamminol (%) p

(%) Glucopyranosyl-5-
? O-methylvisamminol
(%)

S19 1.0012 0.0214
S20 1.0009
S21 0.9979 0.0479
S22 0.9995
S23 1.0015
S24 1.0043 0.0162 0.0040
S25 1.0005 0.0580 0.0085
S26 1.0002 0.0825 0.0107
S27 1.0019 0.004 1

T R ARG B

Note ; -Indicated no detection.

FH o 0 45 SR AT /N B U = B XL e v
For I 2] € [ 25 3 ) 2015 WA R B THRR 2R 1 RN 5-0-
FH L 24 307 B R P 5 (YT e 7K Bl DAL 000 2 4
i 2 245 B AR | BRIV JBR 3 11 A1 5 -0~ BE 2 28y
KB Y BT 0.24% X 44 4R
(15 T3 A B, 7K B AU T BR 2R 1 & i e T TR
Bi7 X, 2 2 1 114 et DUEG 7 T it 99 X, L )
T B SEEUE R . PRI 3E 3 HPLC 35 ]
/NS XU 2= 997 DXL 5310 A Pt s (R 7 XL A 2 A
72 SEBR R B AR 1T UL iE i HPLC 11y
B i R 7 iR B RS B — i R B
3.2 pBRMIELEIEH R

YT HPLC I 7E B KB AR % 501 1 1 Jy BR:, Sy
TN ZE AN ISR IR B RO 22 5, A S g Ak 24 B
HPLCAg SC & 1% 1 125 X o BB A, DL B8 Jin 4
T IANTR) SF T 4 B AU A S L ER i
3.2. 1V WEERE

e 2 W B[] — B XU i ( S4) 3 i T Wk, 1 8
[ — 45 PFERE 6 Yk, DL 1 506 2 BRI | AR iR UG £
B IFIE] Y RSD < 3. 0% , AT AR Y RSD <3.0%
3.2.2 AR MEXE

i 2 R 3B [) — B XL (4 ) A3 it v e, 0 ) e
A & 55 0.2.6 .8 .12 .24 48 h AL, D 1
SR S IR | £ FEAE IR B B ] i RSD < 3. 0% ,
AN T R RSD < 3. 0% |, 5236 4% FAE B A4t i %

WE 55 48.h INFasE
3.2.3 EEMHRE

HUR—HEB X S4) BR 2 1 g, P47 6 Iy NG5
PR H% 2.3 TR J5 ik Ab B A5 4 i W, 40 1)t
FEICRRHE R, DL 1 50600 2 IR0, 45 Rk 5 £
R BRI RSD <3. 0% , AH XU T AR RSD <3.0%

KWNZ LN ELZ TR,
=t =
= == =

= o

e 3 20 XY wm wm

B2 27 #tBi R ZGH HPLC $5 4 B iE
Fig.2 HPLC fingerprints of 27 batches about Saposhnik-

oviae Radix

3.2.4  FRLCEEARME ST

27 HEBI KU i 19 € 35 P61 DL 1 2, SR < rh 24 8
TR 2 R AR LS PEA 2248 2004 R X6 A5 (a3 1]
HEATEIR AL B, LA S1 AR S U EIE , SR A 850k
TET[H] % 5 B A 0. 10 B, 8 A 08 9 A, Az lixsf
HRFE SCEIE UL 3, 6 A ASTA] b ol 1) B XU 24 4 48
Pk 55 5k RT3 Lb ), £ R 22 (8] A L R
0.087 ~0.997 Z[a], AL EE LS R UL 4, M &5 3R]
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R 77 A ey it 22 i) B R DL E B 22 , 2 HE R B A /N
B3 AL 2 Bl IR 7K B IR T it 37 JRURR DX S304A 5 T I
B R Z TR1 U B A By AR ARLE o DR, BT A S ) B
G A B S0 P AT T B K2 B B 21
3.3 HBEUFHEXRNBRAMHENES
T B IEC S B B KUY BRI 5 0% [
PE— AL AS [R) S5 IR 7 X2 6 B4 PR 7 i S 22 5
ABIESE 12 28 G RS M A 2 Jl 23 A i Xt g
Fr oA B ORGSR T SE v

3

U | SRS Y | O | SO T .| S

B3 Xz R R s S E
Fig. 3 Reference fingerprint of Saposhnikoviae-Radix

&4 27 HEBFRZGH HPLC 4550 EE HHUEH B U
Table 4  Similarity of HPLC fingerprint of Saposhnikoviae Radix

fitue fitue fitue
Similarity Similarity Similarity
S1 0.983 S10 0.870 S19 0.286
S2 0.986 SI1 0.997 S20 0.087
S3 0.982 S12 0.976 S21 0.144
4 0.930 S13 0.974 S22 0.233
S5 0.993 S14 0.982 S23 0.151
S6 0.982 S15 0.884 S24 0.400
S7 0.988 S16 0.948 325 0.703
S8 0.980 S17 0.854 S26 0.810
S9 0.893 S18 0.786 S27 0.266
3.3.1 RARENSH AR B XZ b e Pt al e 3o 2 2, BRIVSC B XA

R ZR G IR M kA HATAR AP B b U5
— 2RI Ri . F SPSS 2200 BPE XA SL IR 27 At ke
nhBEAT R, K 4 AR o 1 AR
N IFAR BT B 2 i bR AR B, SR T IE R
A a) ek S T B vk S5 R LR 4 H 5] 4

, 7R | - _ W 1 1

S

B4 BARZAMRESFTHHMLE

Fig. 4 Hierarchical cluster analysis of Saposhnikoviae Radix

7 A2, R 15 B XUFN Oy il — 2K
3.3.2  ERHHH

TER 3 HT B HE Al |, SR SIMCA 13. 0 %4
X J AR B AT FE A A3 T R A BT A R AT
HL AT T80 RETTER RN 94. 14% , Hoh o —
TR AT TTRR RN T4, 14% , 55 T F LA ST R
19.99% ,FHZERME TR (WE S) o T b

5 BIRZMER S TE
Fig. 5 PCA of Saposhnikoviae Radix
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Table 5 Cumulative variance of principal component analysis

CULEEEENR(EN PEBOF I fEE A
N Initial eigenvalue Extract square sum loading
A i 1 i
Composition o Ty 2% STk BBy 22 sk R e 75 25 DTk FBUr 22 vikoR
'Ft | Variance Cumulative variance ,Ft | Variance Cumulative variance
o contribution rate( % )contribution rate( % ) o contribution rate( % ) contribution Fate( % )
1 2.566 74.144 74.144 2.566 74. 144 4. 144
2 1.200 19.993 94.137 1.200 19.993 94.137
3 0. 146 3.638 97.775
4 0.089 2.225 100. 000
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S BT B XURT T B U254 1 L DR 501
MRYE IR A T o 4 2, 25 6 S il
SE B4 R DR IE i Bl XURIO8 & B AT 702, B st
N7 B RE ST 5 1 AT A A BT U2 R 4 DX 5

5yl .
4 itig

B Kb S B SE A BRI Z
WSS 2P A3 268, D0 J A 24 Sy L 2 B P AR
G312 ARBIRGER R RORORA (i i T 4
AR ZE R I ST T R OB R S 2
FWIIE i Bl A5 U =2 8] 9 ARABLRE ¥ R 0, 870,
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7 nT I B A2 4 9 501
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