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(IEAHERERNARER BXAGEECERFRAREFNEALRE IHA AR SENSRAELR
BAFRFO,LHE BE  330029)
FWE: BN AZRAO R THHNRBEREFTE KA SR EHE(HPLC) F A S 6 A MRAAE R I E 3, 342 A Anpel
Athena C 4 £ (250 mm X 4. 6 mm, 5 pum) , A FH A8 A TR — 0. 1% BB Kk (B B 2E L), ik A 1.0 mL / min, #7 % K % 240 nm (3%
BB A S BT B K 2 CH B ) A 327 nm (R B ER @ BT BB B e R A B ST ) ARIE A 25 °C, i
HEA 10 pLo KA b 25 €38 LA EARBEIFN R L (2012 BOBATA B, #0 ARG FHIAR M E L 4T ER ot
HE b 1 S 55 AT PR G S 9 AR AL £ 0. 992~ 1,000 XA ARSE A 124, a2 B B A, SR dk R T AN AR RS
MTH B R R IR T R B B R MBS R IRE A E 2. 77 ~27. 74 pg/ mL.16. 10~ 161. 04 pg / mL.
8.54~85.42 pg/ mL.0. 71 ~7.05 wg/ mL.2.75~27. 54 pg/ mL.3. 14 ~31.35 pg/ mL.5. 43 ~54. 27 g/ mL JC B A 53 @R &% X
BRAF(R >0.999 5,0 =6) ;45 % B AR M F LMK R ) RSD ¥/ T 2.0%; F ¥ de A wDlCF 5 51 4 93.48%,103. 15%,
104. 68%,93. 53%,95. 76%, 104. 85%,97. 25% ,RSD % %) #1 2.50%,1.90%, 1. 67%,2. 05%,1.99%, 1. 48%,2.33%(n = 6) 451 K
BESLF BT #7735 T R T Zbk L HPLC 4850 B #5093 38 b 7 AN s i &l i, o1 Lo 3 ) bk A 89 R 4 ) R AR
KB : LM HRURAR &%k A 2T RN
HPLC Fingerprint of Wulin Pills and Determination of Seven Components
LI Dan,TU Mingzhu, WU Qiuping ,LIU Yanmet,LIU Min,ZHAO Wen
(Jiangxi Institute for Drug Control - NMPA Key Laboratory for Quality Evaluation of Traditional Chinese Patent Medicine - Jiangxi Provincial Engineering
Research Center of Drug and Medical Device QualityNanchang . Jiangxi.China 330029)
Abstract: Objective To provide a basis for the quality control of Wulin Pills. Methods High - performance liquid
chromatography (HPLC) method was used to establish the fingerprint of six batches of Wulin Pills. The chromatographic column
was the Anpel Athena C, column (250 mm X 4.6 mm,5 pm),the mobile phase was acetonitrile — 0.1% phosphoric acid
aqueous solution (gradient elution) , the flow rate was 1.0 mL / min, the detection wavelengths were 240 nm (fingerprint
establishment and determination of geniposide, paeoniflorin, ammonium glycyrrhizinate) and 327 nm (determination of chlorogenic
acid, palmatine hydrochloride , berberine hydrochloride, ligustilide) , the column temperature was 25 °C,and the injection volume was
10 pL. The similarity evaluation system for chromatographic fingerprint of traditional Chinese medicine (version 2012) was used for
similarity evaluation, the common peaks were marked and attributed, the components were identified and determined. Results The
similarity between the fingerprint of the six batches of samples and the reference fingerprint was in the range of 0.992 - 1.000.
Twelve common peaks were marked and attributed to medicinal herbs, and seven components were identified. The linear ranges of
geniposide, paeoniflorin, ammonium glycyrrhizinate, chlorogenic acid, palmatine hydrochloride, berberine hydrochloride and ligustilide
were 2.77 = 27.74 pg / mL,16.10 - 161.04 pg / mL,8.54 - 85.42 pg / mL,0.71 = 7.05 pg / mL,2.75 - 27.54 pg / mL,
3.14 - 31.35 pg/ mL,5.43 — 54.27 pg/ mL (R* > 0.999 5,n = 6) respectively. The RSDs of precision, stability and
repeatability tests were all lower than 2.0%. The average recovery rates of the above seven components were 93.48%, 103. 15%,
104. 68%, 93. 53%, 95.76%, 104.85%, 97.25%, with RSDs of 2.50%, 1.90%, 1.67%, 2.05%, 1.99%, 1.48%,2.33% (n = 6)
respectively. Conclusion The established method in this study can be used to establish the HPLC fingerprint of Wulin Pills and
determine the contents of seven components,which provides a basis for more comprehensive quality control of Wulin Pills.
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b, 2y o1 25 L A28 1 RN S IRk
Dy BARZG B R W], OO PR R0 LR
I, I PRATC A I i i 2k 2 - 4 AH AT AR v S A g 10t H
HAA PR L S ) B DA TR /N B Sy o) R () 92
S o A 1 DS A A 5 O R A N B A T b A T
B BT T 2 2% B — O3 AN BREAT RS ] 76
i AW S T ML R RO A 3% (HPLC) 48
SUEIE XA R AR G 2R AT 1 X OIS B T IR
WA ] Fsf XoF i DA S Y a0 AT T D B
mr,
1 XBE5R%E
1.1 {8

Agilent 1260 Infinity I 79 AH 235 2 (3£ [E Agilent
A T]) s KQ — 500E #U R A AL CES iy A A g A PR
7] ) 3 BT25S %I B, K ({8 [ Sartorius 23 7l , K B 4
0.01 mg) , ML204T & Ht, 5~ K F- (i -+ Mettler Toledo 2%
AL N0, 1 mg) .
1.2 X%

0

100%) , H & R & (L 5 K 110731 - 202122, & &
94.4%) , Aj 25 H (it 5 A 110736 - 202044, 7 it
96. 8% ) , P 1A v [ £ it 24 it K e BF SR B 5 N L HH
B 8 9, HAial 38 Ry i e i, oK A 2K 6 4t T
TRHURE S (1652051 4 201001,201002,201003, 220301,
220302,220303 ) KAk 5 HoAH R S 245 61 45 146D 4 i VP
JE 20 AG PR WAL | 28 V78 24 5 G 56 4G D AF 5
Bt X S I 28452 4 0 R AE
2 HEEH%R
2.1 faEEE

{4, 7% ¥ . Anpel Athena C,q ¥ (250 mm X 4.6 mm,
5 wm) ;B : S5 (A) - 0. 1% B R K  (B) , Bh
YE B (0~5 min B} 10%A — 15%A, 5~19 min I}
15%A — 25%A,19 ~ 40 minfif 25%A — 329%A,40 ~ 50 min
I 32%A — 42%A , 50 ~ 65 min I} 42%A — 60%A , 65 ~
70 min B} 60%B — 65%B, 70 ~ 80 min B} 65%A —
95%A) s itk : 1. 0 mL / min; Kz % 1 < 240 nm (FH T2
SR SR E O E T AT H B R R S )
327 nm (FHF @ SRR Eh R B 7T ER R /NBER | B
A NERIA i) s AT 25 °Cs AR 10 pl.
2.2 BREHE

ER TR /DN BEROGT S VR - R R 2 /)N B i %o R gt

T ARSI B, R OST EER EE S 20 pg / mL
A% R T R

TR A X B ARVA :  BI RER JR R HE T AT
LWL UL EL YT CER IR /NEEGR T R R B | AR PN TR 6T R
11. 13 mg, 11. 62 mg. 10. 32 mg, 10. 18 mg. 10. 02 mg.
10. 41mg . 16. 96 mg, fFHFRAE , 7341 & 25 mL 25w H?
TR A I i, $ 50 A R B BRI A R
U S, o HE P g B R vk BE 43 ) A 55. 48, 322. 08,
170.83,14.11,55.09,62. 89, 108. 54 g/ mL IR & Xt
T

P TR T < BURE S B, R A) B2 1 o, R R
R RGBS INAH BE 50 mL, BRE i, B 7S (D146 500 W
AR 40 kHz, IR ACFE 1 h, FFOFRE TR, i F b A2
IR ) o, e, B UE R, B A .

IF P X Bt 3 TR < BBUAE Ty 1 RS LR 24 b )
M2 A4, 42 B8 R ALAR 7 B T2 4 i) il & i 4% B 2
A B BRI i, e (bt 0 V0 VR 88 T 2 4 o) o 5 B —
IS = X6 FER it Y A

BABR 2B AL Ty rh & R 2 4 ki i o
TR 25 7 VA T SRR 2 A T
2.3 IELELENT
2.3.1 FHEFEE

K B 0 R 2 WG 2. 2 T YR A X R A TR TR
3mL, # 25 mLAS IR I H B 25 IR AT 2. 13T
O S5 A SR REN A2 6 UK, L SR i IR, LR R /)N BE
i e (g 8) Sk 2 MR | 53 7 A SH A e 1 R %o e T R
AT B3 R[], 25 519 RSD 43 51l /NTF 0. 95% F11 0. 23%
(n=6), RIERT B E R AT

R MR - B 2. 2 TR A I v T (At
201001), 439 T2 605 0,4,8,12,24,48 hitf{% 2. 175
(S S5 A HERE N A | 0 S g, DAER R /N BE R0 (1 8 )
T2 BE VAR 12 A A 06 1 R X 0 T B R X £ B s
6] 45 JE 89 RSD 43 /INT 2. 46% F10. 12% (n = 6) , 261
PR VA TR IR R 48 h N FEARTRE .

M BORE & (L5 2 201001) L #% 2. 2 00
D7 A A S, P AT R A 6 0y, FRR 2. 1T £
T SRR HEREIN A , 1O SR 03 14, AR IR /N BE i 0g (1 8 )
R 2 B THER 124> A U iy A X 0 T R RIAF X O 7 B
] o 25 (49 RSD 43 /T 2. 52% F10. 15% (n = 6) , 1
Ik EE R

i P P B B 2.2 3T A W (AT R
201001) , 4% 2. 13N A S5 R HERE I E | 25 Z2 AN [m] i it
A TERE (Thermo Acclaim 120 C,g#: A1 Techmate ST C f: ,
FA% 2724 250 mm X 4.6 mm, 5 wm) , A [@ 3 # (0. 8,
1.2 mL/ min) , ARIFEHR (20,30 °C) &40 T 1240 3L A ik
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Y53 BRSO S G5 FRARRLBE B KT 0. 95 R BA 5 5 (1 Tif
FHPERF AR
2.3.2 454U E o 2 S KA IR

H6 HEAE i, 4% 2. 2 00T Jy 2 o A A WL 1
/I BT R CER i B A a7 S /N AP R )
T4 S R TE AR AL PE M 2 40 (2012 j) , 5% B I ] %7
0. 1 min, LFIECR R bR , 35 H] 22 SR TE 2060 (0,335 06 14
17 Mark DT HE , 75 6 AR 1 9 HPLC B n$g sC & ik (& 1)
Kt BRAE 805 (K 2) LA ST S IRt & hn, &
FHABLEE 255 6 HUAE i i SCE TS AR ARUEE 7€ 0. 992 ~ 1. 000
ZIE (LR 1) o 2 B MR AURE S Atb Il 1y 22 52/, T 208

=z v
MRS
A/ mAU
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Fig.1 HPLC superimposed fingerprint of six batches of
Waulin Pills

A/ mAU
180

140
100

t / min

12
RIS o TR
0 10 20 30 40 50 60 70 80 90
2. RREL 3T S HHHE 7. RO DI 8. HEE
9. HEE4 10 A A B
B2 #HmEiikiE ek REs Rk
2. Chlorogenic acid 3. Geniposide 5. Paeoniflorin 7. Palmatine hydro-
chloride 8. Berberine hydrochloride 9. Ammonium glycyrrhizinate
10. Ligustilide
Fig.2 HPLC reference fingerprint of samples
F1 oHtEMBLEITENER

Tab.1 Results of similarity evaluation of six batches of samples

MmE Sl S2 S3 sS4 S5 S6 R

S1 1 0.999 1 0.992 0.992 0.995 0.998
S2 0.999 1 1 0.994 0.993 0.996 0.999
S3 1 1 1 0.993 0.993 0.995 0.998
S4 0.992 0.994 0.993 1 0.999 0.999 0.998
S5 0.992 0.993 0.993 0.999 1 0.998 0.998
S6 0.995 0.996 0.995 0.999 0.998 1 0.999
R 0.998 0.999 0.998 0.998 0.998 0.999 1
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2.3.3 HAEHEERIEA
A3 2. 2 TR IR AR B A VR A U L R
— BT B VTR B A R M G B 4% 2. LI
G SR HERE L SR A 0T L S 3RS 12 4 g 0
B & IF A Ho 7 e ol 1 IH R AE 1 5 16 2
(SRR HE N5 AT AR g 3(HE 1) H B AE
T U4 )8 HAT 0 S (AT 25H) IH & AT s i 6 & )T
B OHIE B 0 7 (ERIR I 5T U i 0% 5 0 8 (ERTR
/NBEGR ) I B % 0 9 (CH B R B ) IH & T B 5 1 10
(EEA NI HJE S IH I BEH ;e 1118 505 1
S U 12 R ARZS B o (3 WLIET 3.
A/mAU
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2. 5 REE 3ARTH S HHHF T AMS LT 8 dEh

B 9. HEME 10 RANE

SI ARSI R  S2. BRI S3. I F MR

S4. HNF AR RER S5 H)AHAMIER  S6. HH )2
TAMEAT Bamizik ST, KRB HAER S8, HAIE I B Sn ik
S9. &F Mgk S10. b6 F AR RIER Sl afH
Mgk S12. Bea X M REBER  S13. BT HMER
S14. BART MM B Sisik  S15. H¥EHHIEE  Sl6. sH¥E
Pt BB SR sk S17. IR L MR S18. AR F B MM AT
B isik S19. KREHME R S20. Stk BT RS IER

21. BRI BAER S22, BRI M R IR
B3 Atk AR i S aikE it B mEiE

2. Chlorogenic acid 3. Geniposide 5. Paeoniflorin 7. Palmatine hydro-

chloride 8. Berberine hydrochloride 9. Ammonium glycyrrhizinate
10. Ligustilide

S1. Mixed reference solution S2. Test solution S3. Chuanxiong Rhi-
zoma solution S4. Negative reference solution lacking Chuanxiong Rhi-
zoma S5. Angelicae Sinensis Radix solution S6. Negative reference solution
lacking Angelicae Sinensis Radix S7. Akebiae Caulis solution S8. Neg-
ative reference solution lacking Akebiae Caulis S9. Pyrrosiae Folium
solution  S10. Negative reference solution lacking Pyrrosiae Folium
S11. Paeoniae Radix Alba solution S12. Negative reference solution lack-
ing Paeoniae Radix Alba S13. Gardeniae Fructus solution S14. Nega-
tive reference solution lacking Gardeniae Fructus S15. Glycyrrhizae Ra-
dix et Rhizoma solution S16. Negative reference solution lacking Glyc-
yrrhizae Radix et Rhizoma S17. Poriae Cutis solution S18. Negative ref-
erence solution lacking Poriae Cutis S19. Coptidis Rhizoma solution
S20. Negative reference solution lacking Coptidis Rhizoma S21. Ambrum

solution S22. Negative reference solution lacking Ambrum
Fig.3 HPLC superimposed fingerprint of the test sample and
individual medicinal herb
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L& RE 2. RTH 3. HHF 4 HMEDT 5 BRI ES 6 HERE 7 RANE
A A, AT ER (240 nm,327 nm) B, B, BHKR % (240 nm,327 nm)
B4 SHHEEIEE
1. Chlorogenic acid 2. Geniposide 3. Paeoniflorin 4. Palmatine hydrochloride 5. Berberine hydrochloride 6. Ammonium glycyrrhizinate 7. Ligustilide
A, A,. Reference solution (240 nm,327 nm) B,,B,. Test solution (240 nm,327 nm)
Fig.4 HPLC chromatograms

2.4 EENE 0.54%,1.70%,0.53%,0.24%,0.61%(n = 7) , FEHA{iE
2.4.1 FEFEFEHE AR EIRCE 48 h N AT E .
Z 4038 PR - B 2. 2 TR IR A 6 IR ST TR At 2R L B —HERE S (4152 201001) 1 g, K

WA G i, He 2. LI N B AR PRI e BOE AT 60, 44 2. 2 30T Iy VA A A A R e
OISR A RN SR TS 7E SR AT BAAER 2. LI @ A I i sk s T B A R
oA ] 4% B B[] A A %o o7 €8 1 1 UL IR 4 SEJEIR AE T AT AR L YT Eh R /INEER L H
LMERRFEE W22 MREGX AR HRE FEANE Y EKIKR0.32,2.39,1. 74,
1,1.25,5,7.5,10 mL, 20 5 8 20 mL & &), HHF B 0.13, 0.50, 0.93, 0.38 mg/ g, RSD 43 %l 4 1. 81%,
FEZS, T4 RPN IR SR o3 2. 1 T B 4R E e, 1.23%,1.30%, 1. 52%, 1. 05%,2. 11%,0. 73%(n = 6) .
DARFIN B 73 ot s W B (g / mL, X) AR A AR TR (YY) RIS R,
AR AT L T S5 SRR 2. TR RIS < B ] A i (F1E524 201001)0. 5 ¢,
% B 2. 2 0 IR A X B U, I B RS BEROE AT 603, 43 I A X B A e, 4 2. 2 T
Wi ke ARSI ME T AT IR ST ERER/N R O AT A S, PR 2. LI (g SR A
BE H B Bk BEAR R R E ) 12,861 8, EICSEOIEITHA IR IR LE R E 2,
80.520 0, 42.708 2, 3.526 3, 13.771 5,15.723 3, 2.4.2 HE&HEIINT
27.136 0 pg/ mL A R YR 5 X B IS W, 4% 2. 1 TR B 6 LA A 4508 e, 4% 2. 2 T J vk il A AR i v
OISR SR 6 R TR A A5 R B TR W PR 2. L IR i S AR DU, AT 3K, Tl R £
YT FRAY RSD 435114 0. 58%, 1. 56%,1. 76%,0. 88%, &It E & 4553,

1. 15%,0. 72%,0. 72%(n = 6) , R WL ESKE B BF RL4F-, 3 itie
FaE e PR — e RE S (35S 201001) 3% 3.1 S ENTEIEIRIERF
2. 20T 5 vk A A A, F iR E 0,2,4,8, 12, 2020 4F pi 24 8 (—30) ) o HE A AT 2y

24,48 hibf % 2. 1 T (3G 2 R IERE 0 SR M AR A5 2R 1 CH BR B ERTR/INBERRURI B RR 1L Th 7T IR | Pl 2

ZRIGRR HE T ATAH ERIR L ST ERMR/NEERR L H RROMICAIE T BT CH R B A AURE 1 ES R

BB A N R TET AR RSD 430 1. 61%,0. 44% ,  JUAZGRF RYFEARTE ST AH 205 12 v B R 5 it 1
R2 SZUXFEZEZRMEEDUHRIELER (n=06)

Tab.2 Results of the linear relation test and the recovery test (n = 6)

A o )25 A2 R £ 5EE (pg / mL) X(%) RSD(%)
4R Y,=28.7190 X, +0.9390 0.999 9 2.77~21.74 93,48 2.50
T Y,=14.433 X, +2.743 9 0.999 5 16. 10~ 161. 04 103. 15 1. 90
GE-R Y,=9.7379X,+1.317 1 0.999 9 8.54 ~85.42 104. 68 1.67
HBRE LT Y, =34.109 X, + 0. 090 2 0.999 6 0.71~7.05 93.53 2.05
3 BR ) BEAR Y, =22.3100 X, - 0. 631 70 1..000 0 2.75~27.54 95.76 1.99
R Y, =4.7512X,+0.4073 1.000 0 3.14~31.35 104. 85 1.48
& A M g Y,=27.633 X,+1.007 3 0.999 8 5.43~54.27 97.25 2.33
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®3 HRAIEVNELER(mg/g,n=3)
Tab.3 Results of content determination of seven components in

samples (mg / g,n = 3)

®E O RR®R ORTH HAF AReLT AROER HERE RANE

201000 0.32 239 174 0.13 0.50 0.93 0.38
201002 0.32 249 189 0.14 0.57 1.10 0.38
201003 0.34 238 L1719 0.14 0.58 0.95 0.40
220301 0.50 259 210 0.13 0.62 1.22 0.49
20302 0.53 245 224 0.15 0.65 1.22 0.58
20303 045 246 221 0.14 0.63 1.24 0.47

A, T L PR AR Y R R, ELE R IE M ) S
BR R e -8 AT BRI /NG 10 - 1 AR R
ELE T SR 2 BEA Y ERLS H R R e I
—E [TH R FIR R Tk, TR R 25 S A R A
st R AT B 1 B o 25 S OO OAR IS TPk R T LA
2 R B RRAE B (BE T AT AR ) s Ry
(ZRIFRR EEAS PN R ) /E R =D 46 7 o
3.2 dEEGMRA

TG 56 Hf L XF 7 AN RE I 4y 2E AT 4 K (200 ~
400 nm) F3HE, KNG T AT L H R R B 1 5 K
Wi K AE 230 ~ 240 nm Z [i] i Al 4 4> 21 43 3 A
235 ~ 245 nm 1320 ~ 350 nm Z ] . 5K ] BER 7
2T 10 min AR B K, AT R S BCEZ AR
B2 22 7E 240 nm K T IENE FH AT H R
B T AE 327 nm K N IE SR IF IR EhRR L 7T .
ERFR/INEERK AR PR A i o IR, A 240 nm S SCA
T A I AT S i HRERAEZY S BT AL

BT 7 A B R 22 5 K, S g R 5 2% T B B -
PRV TR I G — TRV IR B HH 3R G X 45 143 19 43 B 20
BB R H R B SRR R AT AT AR YR 4 B AR
A AL, 2 R AR R /N BERR | AR 1 T T R MR AR
K, G [RIEE, i8 LLHE T 0. 1% B2 A1 0. 2% W 1R XF
HETE s S O, 45 SR T0 I .25 5 ISR O -
0. 1% BERAE N s
3.3 REEAXER

A e T ORI BO GRS L), AR
B FE A ] (50% HH B 70% H B\ 50% £ 70% %
), A ) 32 B ] (30, 60,90 min ) B H2 BORR: , 45
5 [ G B RN 45 B o0 B BT 4 R P A R
5 25 0 B i S AR A AR IE A G, L R R IR
R T 2B A B ] 5 60 min B 4% 4 & 5l T
TR o I e BRI 1y W P 75 b 2 60 min.
3.4 fELEEETEM

AR AR T 12 0H 1 HRENE T A AT .
PR g A5 10 BR 2544, 122 10 WK 245 81 24 1 &b )5 511 70% ,
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Z: [y (PR A T o i F Ay v B A, ) () s S Joot 7

JE WA R B .
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