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Improvement of Quality Standard of Jinhuang Cream
LUO Shengxia'?,ZHANG Yandi'? , XU Jing'?,YANG Liying"* ,NING Yu'?,TIAN Jie'"
(1. Ningxia Chinese Medicine Research Center,Yinchuan,Ningxia,China 750021 ; 2. Ningxia Hui Autonomous Region Traditional Chinese Medicine

Preparation Innovation Engineering Technology Research Center ,Yinchuan ,Ningxia,China  750021)

Abstract: Objective To improve the quality standard of Huangjin Cream. Methods Thin — layer chromatography (TLC) method
was used to qualitatively identify Rhei Radix et Rhizoma, Glycyrrhizae Radix et Rhizoma, Phellodendri Chinensis Cortex, and
Trichosanthis Radix in the preparation. The content of berberine hydrochloride in the preparation was determined by the high -
performance liquid chromatography (HPLC) method. The Similarity Evaluation System for Chromatographic Fingerprint of Traditional
Chinese Medicine (Version 2012) was used to establish fingerprints for 10 batches of samples, and conduct similarity evaluation,
determination of common peaks, and identification of characteristic peaks. Results The TLC spots of Rhei Radix et Rhizoma,
Glycyrrhizae Radix et Rhizoma, Phellodendri Chinensis Cortex, and Trichosanthis Radix were clear,and the negative control had no
interference. The linear range of berberine hydrochloride was 0.001 — 0.100 mg / mL (R* = 0.999 1,n = 7);The RSDs of
precision, stability , and repeatability tests were all lower than 2.0%. The recovery rate of berberine hydrochloride was 108.26% with
an RSD of 0.88% (n = 12). The content of berberine hydrochloride in the three batches of samples was 0.456,0.458,0.455 mg / ¢
(n = 6). Ten common peaks were identified in the fingerprints, and peaks 3, 4,7, and 8 were identified as phellodendrine
hydrochloride, liquiritin, hesperidin, and berberine hydrochloride, respectively. The similarity between 10 batches of samples and the
reference fingerprint was higher than 0.998. Conclusion The established qualitative and quantitative methods for Huangjin Cream
are stable, reliable, and accurate, which can be used for quality control and evaluation of Huangjin Cream. However, there is a
significant difference in the content of berberine hydrochloride in samples, which may be due to the different sources of the
original medicinal materials.
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Z LB S AR PR 2 RO, IR
) KA T Y L ) (4 L) | R AR IR I IR PRI AL
FTT R, R FH )2 €035 (TLC) 125 X681 551 v A9 R
TR H R RAER AT T A 0 SR R A £
T (HPLC) YA 2 T $h MR /NBERR Y & f, JF ST T 4
FLFF A HPLC 8 80 EIE IR IBEN T .

1 UE5ILH

1.1 {¢=8

YY - 300 B 25§ & A (TR FH T BT 48T ) 5
GoodLook — 1000 %4 ¥ J22 (4, 3% BUR R 42 (_ L RHT A1k
FHEABRAF]) 5 Agilent 1260 Infinity I 2 = 280800 €435
AL (ZEHE Agilent 24 7] ) ; DV215CD B, - (ML 5EH{Y
< HIM > HRAFEMEERN T2 —);SQP AR
F K (185 Sartorius B A5 A R A 7K B b 7 43
Z—);RE - 5210 B 78 KA (1 iAo A= A i 451X
T EA BRF]) s KDM B At s (BRI AR 4 Fo P28
HRRAF]) s SZNT R 3 (77 P AR A BR 2
F] ) ; KQ — 500D B # %47 i 7 I v v i (B L 75 4
WA BRAT, THF K 250 W, 45K A 40 kHz) ; MRSilver-
Package Ut S Ptas (FEAERH A TR A]) sDZKW - C 1Y
JE R K T B (VA S A B R AT BR A ] ) 5 SHZ - D
(1) BIEFR K 23 5 CRHA RS ) ;DK - 98 — IIA Y
TEIRK VA ORHE T 2 RS A BRA R ) ;SC - 361271
I B O WL (R R BT e 0 A1 BRA D 5 R G )2 i
(100 mm x 100 mm , 7 S HEAL TABRA R .

1.2 X%

S LB AR 7 B G 36 X B B e R s
5 B il 770 ot A il #4524 20240101 - 20240110, i
ST = S10) 3 1E T B (R AT AR A T i B
) 5 S AL AN (NaOH,, b Jb ALK 4l Ak 2 5 A7 BR 53 4%
NFEDD A THEE (30 ~ 60 °C) , LR TR, H B, 0 H K
B TR TARA R R (e st e 1) s 20K
(RETT A AR 2= A R AR s S INEE (T Aobtefk
ETABRA D) 5 A RO (A6 R 57 6 R 25 Ak TR
Al 5 Bk B ER , — Wt , SRR, W B BUER R Ak A
A BRA 5 K CBEC BT b F R A IR A FDD
H TR <l (1 25 8 AR 22X R A BR A 7)) 5 O (i
4li , 5¢ [ Thermo Fisher 28 &), & &/ 99. 9%) ; VK512 ,
REIR (o i ali ), ¥y [ R T Rkl s Ko A
il 8 2l K 5 R R N BE e BR & (HIE 5 S MUST -
11122110, i 4 0. 110 5 mg / mL) , KEEXT HR 24544
(Ht45 o0 121249 - 201304) , H A7 X B 5 (HE 520
111610 - 201607) , JK 2 f2 %f f& &b (4t 5 S 0875 -
9802) , £k iR B AA B 6T HE i (AL 4 111895 - 201805) ,
B8 Bz 5 X IR 5 (35 R 110721 - 202019) , ¥ [

4

B 24 Al 2 WIS 5 5 207 R 25 EROR 0l B T R ] A
eI A R A A PR R R AR 1.
*1 &HIFAAPHGRRER
Tab.1 Information of Chinese herbal decoction pieces in the

formulation of Jinhuang Cream
WAk A 5 R | P HRA 5 V.
HH 2403201 vl | HEH 2401099 TE
X& 2308128  Hi# | FAk 2311146 4@
% B 2403324 i | it 2401176  w)l
ES 3 2311363  wl | KiEH 2401301 74k
AR 2312150 #db | RIRX&HEZ  D230602 G
2 AEEER
2.1 TLC %3
K7L 3 HE (G55 R S1 - S3FEMA S ~ 10 g,
I 20 mL 3235 12 h, JE ik, 281, ik 10 mL 7,
AIELIE 1 mL, KIAHINFA 30 min, &5, I £ BERPEACH 2 VK,
BER 20 mL, & IF 2 IR Bt i, 78 T, 3R i — & W b
1 mL A, RIAS AL A o 5y BOR B IR 2444 0. 5 ¢,
IR 20 mL, $2 A i i W 5 0 s o A X BR 2 b 1
W i b T e LU RRHUSR R B AR 25 4, 4% & 2L B 4%
20 A R TR ) B AR i e gk R S T vk
] 58 R R 198 9] X Rt S VAR o 2 2020 4F Rl [ 24 i
(POFE) Y 0502 TLC LA B E R 45 5 wL,
30 TR —RERE G 2 MR L, LUATITEE (30 ~ 60 °C) -
AR CHE - R (15:5:1,V/ V/ V)H FJZ W R BT
F, R B B B AMELT (365 nm) T KA 25
e IR TS b, 785 0] BB 24 4 10 (0 3 A 07
FHIFIRE B o SR, XTI T UL T A
HE L B3 (405 0 ST - S3)FEM4 8 g, ik
60 mL{H¥ A, it , F e, pEat , B LW W, N Tk 40 mLL
PR, FE CBE, T2 WO IE T EEAE 2 3K, BR
30 mL, A IF 2 IE T BB O , P 20 mLK R4 3 1K,
FEK)E 5T IE T BERRHUR , 5% N B 5 mL i %
RS AR A V8 T o 9 BBCH B ) I 3 i RS R
i ] BB AR A 2 mg / mL ) X A TR o R Ak
J7 e LU AR IR TR AM 0 24568, e 4 v FLE il 4 T 20
B Tl T ) B A o e AR T TR B T s o S
H 1) T X B S TR 2 2020 A R € [ 245 i (g
)V 0502 TLCE O AE: , I F R4S 5 pl, 43
A0S F IR —RER G RN, DL TR LT - R — VK
R - K(15:1:1:2,V/ VI VIV) RIEFFH], I, BUH i
T, LA 10% iR & B W o i €451, 105 “CHn#R 22 3 i
S EIEMT, 53 ) B 2R AMEKT (365 nm) A H OGN AL 45 51
P S A VR D, 7E 5 R VR 1 A A
AR FIBEBE S, H BT RT3 ULE 1 B, FTEL 1 B,
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1. KRFXMBHM AR
A. X% (365 nm)

1. 5B ik

2 - 4 BXBER(HFTAHS - S3)

B, - B,. #3#(365 nm,H}%)

5. BAMERT BB Sh s iR

C. ##(365 nm) D. Xim(Bk)

Bl &HIFTHEGIER
1. Reference medicinal solution 1’. Reference solution 2 — 4. Test solution (numbered S1 — S3) 5. Negative reference solution
A. Rhei Radix et Rhizoma (365 nm) B, — B,. Glycyrrhizae Radix et Rhizoma (365 nm,sunlight) C. Phellodendri Chinensis Cortex (365 nm)
D. Trichosanthis Radix (sunlight)

Fig.1 TLC chromatograms of Huangjin Cream

FEAA2 B3 HE (45 ST — S3)RES 4% 5 g, Tk
30 mL, AIAA A3 30 min, B4, B8, UEWH 20 mL =54
e IR FESR I 2 UK, & 9F — U B b U , 251, R
S 1 mL (A, B A T T R o TR T /N BE X i
i R R TR T ] T R VR R 56 g / mL
4 Xk R T e Kb Tl B U AR RS BE AT AR 245 4, 5 4
B LY A T2 A A B AT A B R L 4 T A
YR 5 T T o S B AT 1 IO X R S A 4 2020 A
i € r ] 2 L (PUSHS ) )3l 0 0502 TLC 3k DO 56, BOw)
RS T VA1 ~ 2 L At 3 YRR IS e X R 3 A%
10 L, 43 51 5 F [ — e G 32 M L, DAIE T B - 0K
BEIR — K (7:1:2,V/ VI V) REIFH], JBIF B, i+,
B ERAMEAT (365 nm) TG0 L 25 B AL S A TR g
TE 5 X B VA €0 1 A 7 57 T Sl A [ B € B, ELBH
PEXHRTE TP ILE 1 Co

KAEF 3 B3 HE (G5 ST - S3OFER A5 ¢, il
i BE30 mL, B A AL FR (D) #Eh 250 W, 43154 40 kHz)
30 min, YT, PRI ZE T, BRI ARG O 1 mL, BIF5 45t
A VA T o 55 BRUTC A R %o R o e, R Rk e, TN 2
il R MR B A 1 mg / miL (49X A A TR e A D TS L
FRIBCSR R A S 25 08, i 4 B 28 Wl 4 125 4% ik
FRACHS B BT i, e P V5 R ) 8 T 3 o 8 s R
AEHS R BRI Yo B A A o 2 2020 AR R HP [ 24 i (PO3E ) )
N 0502  TLC LKL BOG IR 2 ~ 5 wL it
T T VR RBP4 10 L, 9l A ) — i
G E M L, PAIE T B — Jo/K 2B — VKESHER — 7K (8:2:
2:3,V/IVIVIV)RIEIFR, I, B, BT, DL =
TRIBCR A, 105 CHIEHAEBE A B AT, B HE R
PR o 285 ALt VA VR i v, 7 55 0 TR A TR € A
N7 B S R IR R A, LS R TG T4E PR ILIE 1 D,

2.2 g%;mu,ﬁg[m—m]
22,1 &AM RAERAHRE

(A% Agilent SB — C #:(250 mm X 4. 6 mm,5 um) ;
WA O - 0. 1% BERR W (50250, V/ V, & 100 mL
b T AR AN 0. 1 ) 5 I < 1. 0 mL / min; AL -
40 °C; Kl : 265 nm; HFAE IR - 5 wLo 78 M (A 3% 45 1
B T A S ) ER R /N BE A S At 41 4y M B
IR B S B R MR B Fh R /N BE R I T AR T
4000, 7 B4R 5. 60,4 B 24 1. 02, #1454 2020 4
QRIS AQ IO S e N N ES

X R / %

100
80
60
40 1
20
0 ¢/ min

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29
1. a5 Ak
B2 RFEEAMRRSRREREER
1. Berberine hydrochloride

Fig.2 HPLC chromatogram of the system applicability test

2.2.2 WEIRH &

HUFE AR 5. 007 6 g RSB FRAE , B 50 mL 25 f i,
T BIAH 40 mL A 88 75 A0 B (TR 150 W, 455
40 kHz)40 min, B, I SIAHE 25, #5627, 0. 22 wm f
FLUE RS AT, BBV, B AR 3t V5 R o JEUER T /) B i
X HR 2. 762 5 mg, K PRAE , B 25 mL &A=, I
SRR I E LS 75 B B Wk B4 0. 110 5 mg / mL
A% R VA TR o B 2. 1 TS SR R 1 MR et
s A VR B S B X R VI
2.2.3 FHEF¥FEFE

LB MRS B 2. 2. 2 700 AR VA T T BRI
VTP T R U TR A T A, 6 2. 2. LI Rk SRRk
RIS 10 SRt 1R 4 SR S R i b AE S

75
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1. Berberine hydrochloride
A. Test solution B. Reference solution C. Negative reference solution

Fig.3 HPLC chromatograms of the specificity test

T /N B A €, 1 W A () £ B )R] Ak A R 7 e i 0 o R
H XTI T8, R L L Ja it R AF 7 LA 3

LN e R G HUER R /N BEBROT HEH A8 i, RS PR
FE L E 25 mL A B N OB R 2 R v
4 0. 206 4 mg / mlL 14 5 12 /)N BE B BE 5 P&, 9T
Fis ¢ A5 2 v JE 43 1 4 0. 100, 0. 080, 0. 040, 0. 010,
0. 008,0.004,0. 001 mg / mL i RIVAEW ¥4 2. 2. 1T F
5 SRR U ERE DN 52 | DA SR TR /)N B B T 2t VA J3E (X,
mg / mL) RS AL BR WAL (V) AR AR EA TR [l
R FEY =21 457 X +41.016(R*=0.999 1,n=7)
SEALFRW] AR NEET PR EEAE 0. 001 ~ 0. 100 mg/ mL
T N 5 W TR AR M G R AT

W RE . Rl 2. 22T FRERE N
0. 110 5 mg/ mL [ 5 & /)N BE B X 8 VW 5 L, 4%
2. 20 VIR (38 25 A Be e RE I A8 6 9K, T s D4 T AR 45
B RSD 10.09%(n = 6) , WAL AAE % KT

FeE M - ] —HEAE i (25 M S 2S5 g, b
BERRAE , FE 2. 2. 2300 F J5 kil g R v, 4 T 0,
1.5,3.0,4.5,6.0,7.5,9.0 h 4 2. 2. 1 Wi F (0,33% & 4
PRI AE e ST AR L 25 SR RSD M 1. 93% (n = 7)),
FERA ML R A TR = IR A 9. 0 h MR E M R 4T

A MR B — AR (R 5 M S ZY S g, i
WERAE AT 600, 4% 2. 2. 2351 F 7 v il 45 A il v ik
Fi2. 2. VI F A5 S EREIE | o SR AR, JF a5
BRI RSD A 1.76%(n = 6) , T kR E MR

TR [l I - BORE B (S5 o S1) 38 £, 4 B PR

76

&L AT 61403, 12 80%, 100%, 120% H 451 43 il A% 25 hin A
X HR SRV, 4% 2 0%, 45 2. 2. 230 F Oy vk A R S IR
W, F 2. 2. 130 T 3 S AT 29K, 0 S T AR,
FEHHE AN 45 00 L3 2, B 7 W v iff B R4

Fz2 MEERREREER (n=12)

Tab.2 Results of the recovery test (n = 12)

HRhE(mg) MAZ(mg) NEFE(mg) ERE(%)  X(%)  RSD(%)
0.0377 0.030 4 0.070 4 107. 58
0.0377 0.030 4 0.0703 107.31
0.0377 0.030 4 0.0709 109. 34
0.0377 0.030 4 0.0708 109. 10
0.0377 0.0376 0.0783 108. 04
0.0377 0.0376 0.0782 107.76
0.0377 0.0376 0.0781 107. 41 108.26 088
0.0377 0.0376 0.0783 108. 09
0.0377 0.0453 0.0872 109. 39
0.0377 0.0453 0.0875 109.99
0.0377 0.0453 0.086 6 107.90
0.0377 0.0453 0.0862 107. 16

2.2.4 FEHEENE

B3 HERE S (45K S1 - S3) %5 o WG BIGE , PAT
617, 4% 2. 2. 20U T Jy il A A s W, #2 2. 2. 1 IR
%SRRI E | Tl SR AR He MR TR S
g5 L 3 AR A ER R DN BE R Y B A 43 5o 0. 456,
0.458,0. 455 mg/ g(n=6) .
2.3 fEQUEEE -2
2.3.1 BiE&H

1% 4 Agilent SB — Cq (250 mm X 4.6 mm,
5 pm) s T ANAH : 0. 2% BERRVA T (A) — W6 (B) B B Uk
(R WFE3) ;Fd : 1. 0 mL/ min; £E 7R : 30 °C; KM
B 1284 nm #EFEEE .5 pl.

3 MEEREERER (%)

Tab.3 Gradient elution program of the mobile phase (%)

k) AEhAMA AHAAB B 1] AEAMA AHAAB
0 min 98 2 40 ~ 55 min 40 60
8 min 95 5 |55~60min 30 70
8~ 15 min 85 15 | 60~62min 50 50
15~ 25 min 70 30 |62~65min 98 2
25 ~40 min 55 45
2.3.2 FEHHE

3 SR PR AT 5 2 /N BE 0T P 453 o,
WIRE MG - 0. 1% BEFRE W (50250, V / V) il W i
V4354 0. 138 8,0. 110 5 mg / mLL B9 £5 2 #A16
Xof 5 VA YRR B /)N B B ) Rt VA 5 BB H B
R IR A B, R B RE L 40 70% B
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AT 91 R 0. 024 4,0. 408 0 mg / mIL A4 H LX)
Rt A VBRI RES 2 X Rt R o BB i 3. 0 o KB B PR
K530 70% FFEE 300 mLL, FRE BE , TR 30 min,
A F 70% FY RN UK B T i, #8640, 0. 22 um fiAL
DR UG L, B8, RASE I S A
2.3.3 FH¥FE

2 B - R —HERE A (G 5 o0 S i & A 2%
FRAE , # 2. 3. 2300 B J7 ¥ i 8 A i s v, # 2. 3. 1 30
T A E SRR AE 6 UK, 10 A (i UG (1) A X
FA IFIA] o DA 8 Sy 2 MR | 45 SR AR IR AR B L H B R
FE AT FR R /N EEGIAE X O B B[R] 09 RSD 43 5112 0. 26% ,
0. 18%,0.29%,0. 32%(n = 6) , F L ZHE 3 8 U4

A MRS - B — R (G5 S I L %2
2.3. 200 F P AT A U S R 6 £, 6 2. 3. 130
LT A 1 o3 i AR T T SR A% 0 5 A 1 R ) O B
BF ] LAV 8 Dy 2 JR , 25 AR R BRI . H BT RS B
T L ER R /N BE AR X O] B8 S T] 9 RSD 43511 2R 0. 06% ,
0.07%,1.58%,0.07%(n = 6) , FH ik EE PR .

o PR 56 - CIR] —HEARR i (450 S1) I8 i, 4%
2. 3. 250 F U7 i A HE K S A T, 43 T 0,2, 4,6, 8,
10, 12,24 h B4 2. 3. 1T F 3 S5 R RE I |, 12 SR A%
0T U ) RE G B I . LU0 8 Sl 5 R UG 2% SR SR R v
Fevoa L H R RS B AT L BRI /)N BE R X O B B[] 1Y
RSD 53514 0. 27%,0. 31%,0. 47%,0. 82%(n = 8) , %W
BRI RO E 24 h N E T LA
2.3.4 IEEEHELEG T

FRECE P HE ST B LOHERE 5 (4520 S1 - S10) #5186
L% 2.3 20 Oy kil A B L 1% 2. 3. 1T
RS A IERETN 2 K 10HERE S (g I S A 2 (8
TS SRS AU PR R 58 (2012 O A THL5, 75 1041E
FE b 19 HPLC S ndg s & i 1 WL 4.

AT WA o < o RSB AR S B0 T A ST,

A SO BRI (R) , Gl 70 B 10 KR Y HPLC 18 & B,
A 10 (B IERR e L, B E X 10N AT I
FRAUBEPEAY - 1565 BR PR3 LU, 13045 10 bR A Y
PEIREAR B BIANR T 0. 999, R BH 10 LA ) 18] 1Y 22 5745
/N A T SRR 146 SR AT AR D B L R
EARER SR AR IR R B PRI 4,
x4 BLETMNER

Tab.4 Results of the similarity evaluation

BEY S 092 0 M S %% ST 8 S99 SI0 R
S 1,000 1,000 0.999 0.999 1.000 0.999 0.999 0.999 0.999 0.999 0.999
S2 1,000 1.000 0.999 0.999 1.000 0.999 0.999 0.999 0.999 1.000 1.000
S30.999 0.999 1.000 1.000 0.999 1.000 1.000 1.000 1.000 1.000 1.000
S40.999 0.999 1.000 1.000 0.999 1.000 1.000 1.000 1.000 1.000 1.000
S5 1,000 1.000 0.999 0.999 1.000 1.000 0.999 0.999 1.000 1.000 1.000
S6-0.999 0.999 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
ST0.999 0.999 1.000 1.000 0.999 1.000 1.000 1.000 1.000 1.000 1.000
S8 0.999 0.999 1.000 1.000 0.999 1.000 1.000 1.000 1.000 1.000 1.000
59 0.999 0.999 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
SI00.999 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
R 0.999 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

AT W A3 AT < 43 BT 10 SRR & B 10 > LA 04 19 £ B3
At i) A B, HARXF B R s RI Y RSDY3/NT0. 50%(n = 10)
2 W RS M R AT RRAE A R RS L]
HETE LR 57 10 HEAE b oAy WA X 068 T AR 1 RSD R
T 12. 319, FWIAS [ CRE i 5053 1 5 1A I dd 22
S, WO DR B 4 L iR A R M, N ORIE SR 2 M ok
TSR B A 24—k TR LR 6

oAy g N 220 B R —HERE i (G5 Ry ST i, %
2. 3. 200 R 7 ol A O A 5 IR R A e L R
T R BRI/ I S A A L 2. 3. 2 N
T T B X B U VAR T RS A T L 2. 3. LI
ORI A, T2 S i ] FULA ALK T R

U/mV 6 7

480

440 1 8

400 B L,_L - w»yﬁxwyﬁju | ,J()Lw_,\,ql'()_, I R(10)
360 ] SOt S jw 5 N— $10(10)
2001 UVOUU RN | ) VY I S S $9(10)
280 i S8(10)
240 - “L'\*d““ e e (& S S - e 87(10)
200 I I A . SV S6(10)
160 JL@ S At e S5(10)

80

40
o A

N
o L
. L
120 #@MM—A Y N/ 15 A WV T
N d\%d

— i

$3(10)
L anh _ . $2(10)
- A S1(10)

8§ 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

¢/ min

El4 10 #t6 @S RkE R B s s E
Fig. 4 HPLC superimposed fingerprints of 10 batches of samples
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Tab.5 Relative retention time of common peaks of HPLC superimposed fingerprints of 10

batches of samples

e sl ) s3 sS4 S5 S6 S7 S8 S9 S10 X RSD(%)
1 7.687 7.678 7. 694 7. 668 7.652 7.642 7. 645 7.612 7. 600 7.586 7. 646 0.49
2 11.819 11.823 11.841 11.801 11.775 11.775 11.775 11.738 11.722  11.697 11.777 0.40
3 22.582 22.573 22.576 22.556 22.550 22.548 22.538 22.531 22.520 22.497 22.547 0.12
4 26.050 26.054 26.049 26.029 26.022 26.018 26.010 25.999 25.985 25.965 26.018 0.11
5 26.422  26.431 26.429 26.425 26.418 26.414 26.407 26.401 26.389 26.372 26.411 0.07
6 27.143  27.146 27.141 27.125 27.114 27.109 27.098 27.087 27.072 27.051 27.109 0.12
7 29.260 29.258 29.251 29.234 29.221 29.209 29.196 29.181 29.164 29.139 29.211 0.14
8 30.397 30.402 30.403 30.395 30.381 30.372  30.366 30.353 30.340 30.319 30.373 0.09
9 33.830 33.834 33.826 33.819 33.802 33.796 33.781 33.769 33.750 33.734 33.79%4 0.10
10 39.792  39.788 39.779 39.770 39.752 39.741 39.731 39.709 39.692 39.672 39.743 0.10
F6 10t RS KA RIEE ML EIE L FIERNIERR
Tab. 6 Peak areas of common peaks of HPLC superimposed fingerprints of 10 batches of samples
a5 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 X RSD(%)
1 216.046  221.604  231.718  188.237  207.058  256.749  235.928  252.396  229.691  290.922  233.035 12.31
2 79. 190 81.810  107.843 95. 489 77.790 98.083  103.342 108.334  105.038 118.279 97.520 14.18
3 19.913 30. 328 27.562 24.024 18. 467 25.011 27. 086 26.982 26. 037 28.494 25.390 14.64
4 72.854 73.787  100. 146 88. 806 71.714 91. 145 94.354  102. 049 96.995  119.580 93.175 15.65
5 64. 941 67. 547 84.338 75.727 63.952 80. 803 88.308 92.870 87.103  111.282 81.687 17.84
6 592. 115  600.084  844.335 749.143  585.363  764.295 787.446  854.815 809.984  932.326  751.991 16.15
7 3036.765 3088.289 4353.011 3855.210 3006.256 3960.118 4051.279 4385.318 4173.859 4710.177 3862.028 15.89
8 245.950  219.245  130.758  131.116  198.286  144.645 142.094 156.054 174.636  201.724  174.451 23.00
9 157.704  152.131  201.809  183.983  149.371 187.291 193.179  211.914  204.984  231.031 187.340 14.50
10 90. 813 85.475  119.583  107.334 88.343  110.529  111.335 121.104 116.169  131.707  108.239 14.25
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Tab.7 Relative retention time of characteristic peaks of 10 batches of samples

Y5 RS Sl 2 3 S4 S5 s6 s7 S8 9 S10 X RSD(%)
3 BEEAMA 20.647  20.651  20.642 20.633 20.620 20.622 20.609 20.604 20.595 20.573 20.620  0.12
4 HIEF 26.050 26.054 26.049 26.029 26.022 26.018 26.010 25.999 25.985 25.965 26.018 0.1l
7T BEH 29.260 29.258 29.251 29.234 29.221 29.209 29.196 29.181 29.164 29.139 29.211  0.14
8 HBUNEER 30.397  30.402  30.403  30.395 30.381 30.372 30.370 30.353 30.340 30.319 30.373  0.09
3 iFig % [J). SHE 25,2014, 18(3):446 — 449.
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