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WE:BW A5 6HBHGRET RN T . X &34 4 Waters Sunfire C g £ (200 mm X 4. 6 mm, 5 pm) , #3048 4 T -
0. 17% #dg Kk (BB BE) ik A 0. 9 mL/ min, 400k K25 4 327 nm (20 /R 88 ok 8% ) , 334 nm (B354 S+ A A% ) ,240 nm
(ZERF LA, HRA 35 C,HF A 10 Lo d B AR A A % A A W 25 &35 38 50 B3 AU 3R M & 4 (2012A R) 5
10 A 5% 0 3 20R AR & 3% (HPLC) 38 8L B 3, A7 8 35N 3L A 4 SR AT A8 B 340, 57 R A HPLC S 6 st &2 R A R &
DHT AR E R AT 10 BeAf B IAT R BN ER AT 21 AEAE IR I P 6 AN, 00 A LIS RS (SRR
ek R AR R AL A 0.979~0.996, LK 6 AR SRR E SR 13.96~279.3 pg/ mL.5. 468 ~ 109. 4 pg / mL.
10.07 ~201.3 wg/ mL.2.762 ~55.24 wg/ mL.5.390 ~ 107. 8 pg/ mL.5.252~105.0 g/ mL & B A 5% @R & %% & B4
(r>0.9990); #% B A A T H RIS R RSD 350 T 2. 0%; T 34 mAf ek & 4 31 4 100. 00%, 98. 43%,99. 91%,98. 52%,
99. 35%,99. 08% ,RSD # 0.30% ~ 1. 14%(n = 6) ,10 Bt P Lk 6 AROAFHH A 1.595~1.699 mg/g.0. 581 1~0. 6024 mg/ g,
1.116~1.217 mg/ g.0.299 4~0.310 5 mg/ g.0. 602 2~0. 614 2 mg/ g.0. 601 7~0. 624 5mg/ g 10 BtAEHEFE A 3 £, T RH 1-3 £
R B R RN 2L B T IR PTAE e  RE R A , ELARRE T RARAR T A T AL Bk R A e
EEE A5 BN AR G MBS S FN T, R ESI RS B
Study of Quality Evaluation Medthod of Compound Shilintong Tablets

M1 Zhenging ,GUO Pei
(Taian Institute of Food and Drug Control + Taian Fiber Inspection Institute,Taian,Shandong,China 271099)

Abstract: Objective To establish a quality evaluation method for Compound Shilintong Tablets. Methods The chromatographic
column was Waters Sunfire C,; column (200 mm X 4.6 mm,5 pm),the mobile phase was acetonitrile — 0.17% phosphoric acid
aqueous solution (gradient elution) ,the flow rate was 0.9 mL / min, the detection wavelengths were 327 nm (chlorogenic acid,
caffeic acid) , 334 nm (schaftoside, isoschaftoside) and 240 nm (mangiferin,loganin) ,the column temperature was 35 ‘C,and the
injection volume was 10 pL. With the schaftoside peak as the reference, the Similarity Evaluation System for Chromatographic
Fingerprints of Traditional Chinese Medicine (Version 2012A) was used to establish the high — performance liquid chromatography
(HPLC) fingerprint for 10 batches of samples, the common peaks were marked and identified, the similarity evaluation was
performed, and the contents of six components were determined by the HPLC method. Cluster analysis and principal component
analysis were used to evaluate the quality of 10 batches of samples. Results A total of 21 common peaks were marked,of which
six were identified as schaftoside,isoschaftoside, chlorogenic acid, caffeic acid,loganin and mangiferin, with the similarity of 0.979 to
0. 996. The linear ranges of the above six components were 13.96 — 279.3 pg / mL,5. 468 - 109.4 pg / mL,10.07 - 201.3 pg / mL,
2.762 - 55.24 pg / mL,5.390 — 107.8 pg / mL,5.252 — 105.0 pg / mL (r > 0.999 0) respectively. The RSDs of precision,
stability and repeatability tests were all lower than 2.0%. The average recovery rates of the above six components were 100.00%,
98.43%,99.91%,98. 52%,99. 35%,99. 08% respectively,with the RSDs in the range of 0.30% to 1.14% (n = 6).The contents of
the above six components in 10 batches of samples were in the range of 1.595 to 1.699 mg / ¢,0.581 1 to 0.602 4 mg / g,
1.116 to 1.217 mg / ¢,0.299 4 to 0.310 5 mg / g,0.602 2 to 0.614 2 mg / g,0.601 7 to 0.624 5 mg / g respectively. Ten
batches of samples were grouped into three categories, and the principal components one to three were the main factors affecting
the quality of Compound Shilintong Tablets. Conclusion The established method is accurate, repeatable, stable and specific, which
can be used for the quality control of Compound Shilintong Tablets.

Key words: Compound Shilintong Tablets; HPLC; fingerprint; content determination; cluster analysis; principal component analysis;

quality control
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24 Z 30 A 07 L2 W AN d R HEA Dk H R
J7 AR R PRAT b v A A 38 24 s o w245 1
F 5 12D T e A 0, E AR AR R Ak
WAH 0% (HPLC) AN 22 1 42 J7 A Ik - v & J i A
Ry s b (BN VAR RS YN E 2460 oach il e
HYARE A T S A TR A 5 5 b A B, AR
TR T HPLC R8T 5 5 Anibkad (e SC&E IRl 2
B LMo E e RIS (CA)FIEK 55081 (PCA) ,
AT AT R B R S BHGE I .

1 E5iLH

1.1 138

Waters 2695 Y 155 250 W AH {4 1% 41X ( 36 [E Waters 2
] ) 3 XP505 %4 5341 K F- (i £ Mettler Toledo 23 F] , 4 &
470.01 mg) ; KQ — 400DE AIME 7 A (B 1L 948 75 4
AIRAT) .

1.2 X%

BTtk R 1046 R ITEF I A BRA AL it
543 W A 21070604, 21070909, 21091017, 21091121,
21091228, 20091118, 20091215, 22050413, 22050522,
22050611, 25 A4 S1 — S10) ; 5434 H X6} B 5 (L5 4
111912 - 202204, % 7 94. 9% ) , 5 B &1 %5 B8 & (it
5 111895 — 202103, 1 93. 7%) , LR I PR % HE & (it
54110753 - 202119, 75 1 96. 3% ) , WHERR X I8 &% (Gt
F R 111914 - 202105, % 5 96. 0%) , S AR T X5 HE & (it
5o 111520 - 202107, 5 1 96. 3%) , 22 54 %0 B (it
5o 111607 — 201704, 755 98. 1%) , ¥ [ H [ £ 8
25 R e I FE B 5 HH I L S S i el R R 3 AT 4t
TR GERE G 2E5 K
2 HEEH%R
2.1 @igEyr-s

A3 : Waters Sunfire C,gf:(200 mm X 4. 6 mm,5 um) ;
WA I (A) = 0. 17% B R KW (B) , 16 B Ve A
(0 ~20 min 5 19%A, 20 ~ 39 min B} 19%A — 41%A,
39 ~ 60 min i} 41%A — 62%A ) ; i # : 0. 9 mL / min; &
M K 2327 nm (0 ~ 20 min, &% JE R WIHERZ ) , 334 nm
(20 ~ 39 min, WA R EZ R, 240 nm (39 ~
60 min, PR BT ) AR 35 C MR 10 pL.
2.2 REHE

TH A X BESHV W : U PR35 1 7 a5 1 )
MR MR | B AR PSR IR A IS i R R
TN 70% SRR 225 fEE 1 mL A B3R 40. 698 2,
0.273 4,0.503 3,0. 138 1,0.269 5,0.262 6 mg IR &
Xof B A8 T 5 R A RS, O mLL, B 25 mL A HHHR 0
70% HEEE 7S, RIS

A VT < BURE i 20 A, BR LA A, BiF 2T, FRERL
1.0 g KGR E , B HEEHEIE R R %A 70% H i
50 mL, B8 SR, B4 (D% 400 W Ji% 40 kHz, FIA])
LB A5 min, BENEE R, PR i, FH 70% B EEtb
SRR B R FE AT, 450, 45 wm (AL BB R g, B E
L RIS

BFIPE X B I T < 4% 52 T ik AR T A T
il A& A kT A R A AR R — B MR A
FFH At VS VR 25 7 VA
2.3 HPLC 359 EEZE T
2.3.1 HEFEE

i B B2, 2 90T R v M (S 5 S6) i
L2 LR g A R SRR R 6 U, DL I
I Ay 2 BROGE Sp 45 A 05 R G B B[] AR AR X6
WEE T R 25 R 1 RSD 43914 0. 28% ~ 0. 519% F10. 93% ~
1.46%(n = 6) , KW PG E R AT

Feoe MR - I m]— 1 L3 VS VR (G5 S6) i i,
FEW T 7T0,4,8,16,20,24 h 4% 2. 130 F A,3% 4%
PRI AE , LA B3 H 8y 2 BRI 10 SR 5 2L 06 1Y)
AH T O B IS ] AR X e T B 45 SR Y RSD 43 il A
0.37% ~ 0. 66% (n = 6)F10.82% ~ 1. 53%(n = 6) , 7% W]
M TR ZE IR CE 24 h N EARTRE .

HA2 P O T A ikkGE R (S5 S6) 1 i, 7
2. 2050yl A R R R 6 1, He 2. 1IN B S
PRI A2 | DL I T 06 2 BRI 10 SR 45 AT U6 1)
AH T LR B8 B ] A0 AE X5 g T AR L 45 SR 89 RSD 43 il A
0.54% ~0.92% F1 1. 11% ~ 1. 88%(n = 6) , W )5 VL E
EYERIT
2.3.2 FesUEEE L RAEGLUEIE

B 10 HEAE 1Y HPLC [ 5 A b 24 a5 48 20T A
LR PFA R 58 (2012A BiL) , A2 AR 10 HERE i HPLC S hnds
SR HEDLE 191 LL S6 K 22 1K1, DL 2 SR E
H S VT e AR SRR i HPLC X BR$8 Se (B3, 16 LI 2. 2R
7t 21 AN AT I 10 HEAE 5 i HPLC 113 55 % Bt ¢
R B ARARLEE 23514 0. 994,0. 991,0. 993,0. 992,0. 995,
0.996,0.979,0. 990, 0. 981,0. 993, ¥ K F 0. 970, % ]
LOHEAE A o oA — 3, i B E
2.3.3 FEHMEEFAR

B2, 2 300 YR A 6T BRI RS o, 4% 2. 1 IR A
SeAFHEREN 2 i Sk ek B (ILIEL3) o S48 s g 4% &
BLA AT LG, B I 6 A WL,
SRR (3508 ) IHERR (4 5 ) MBS (11 Sik) |
SERBETT (14 508) 197 (1550 (e (16 514,
TERE R B B[] S8 vh o 0 e 1N e K1Y 115 BRI
kI 2 IR
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Fig.1 HPLC superimposed fingerprint of 10 batches of samples
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Fig.2 HPLC reference fingerprint of samples
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3. Chlorogenic acid 4. Caffeic acid 11. Schaftoside 14. Isoschaftoside
15. Mangiferin  16. Loganin

Fig.3 HPLC chromatograms of mixed reference

2.4 ZIEMEAESENE
241 FHEFFR

RS R - B 2. 2 00 45V VG L 1 2. 190
T TE SRR A e SR A5 R A R A T e
T AE 5 R AR R L R N R B B[R] b A €
T, 6 NI B A S AR ARG A B EE R T 1.5, 3e
BB AL T 4 000, TE LK 3.8 4.

NIRRT EE 3 IR B WL 2. 2 00 IR A 0T BR
44 0.5,1.0,2.0,5.0,7.0,10. 0 mL, & [7]— 25 mL
ZEEI R, N 70% B A RE , 2 4%, 15 R AR A X B
VSR, 2 2. 10T G5 A5 AR HEREIN E | 0 S e A AR, LA
W (X, wg / mL) AR AR BRI TR (Y) S AR AR EA T
BRI ZE R R 1,

2 BE R0 - WG R 2. 2 T TR A % B O VA TRGE
Fie 2. 1IN (0338 S5 3% SLHEFE DN 22 6 1K, I SR UG T AR
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3. Chlorogenic acid 4. Caffeic acid 11. Schaftoside 14. Isoschaftoside
15. Mangiferin ~ 16. Loganin
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A. Test solution B. Negative reference solution lacking Desmodii
Styracifolii Herba C. Negative reference solution lacking Pyrrosiae Foli-
um D. Negative reference solution lacking Lonicerae Japonicae Caulis

Fig. 4 HPLC chromatograms of test sample and negative reference
SR ERIEAT S PRIE T SRR MRS | TR
A 0 1 R A RSD 43 91 0.95%, 1. 13%, 0. 82%,
1.24%,1.06%,1.31%(n = 6) , F X AHE 55 R 1T
R A « IBCTR]— 0 b3 VA T (45 S6) i 4t
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F1 EMEXREZELER(n=96)

Tab.1 Results of the linear relation test (n = 6)

Fz2 MENKRELER(n=6)

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

R = )54 r ABEE(ug/ml) BURY REEQ H2AEng AR Midng BKE(R) X% RD)
AHHEE ¥,=89.37X +25.14  0.9998  13.96~279.3 EBEE 05016 0806 08457 L6 9.7
FEMBBE  Y,=111.05X,-32.33  0.9991  5.468~109.4 05004 08186  0.857 1659 9,37
SRB Y,=90.69X,+26.57  0.9997  10.07~201.3 0539 0871 0857 L0 9,91
ook BR Y,=103.48X,-38.06 0.999 4 2.762~55.24 0.547 0.891 1 0.857 LTV 100,02 .01
B Y,=95.74X,+23.82  0.9993 5.390~107.8 0.5123 0.8381 0857  L6% 08, 84
=R Y,=100.22X,+10.03  0.9996 5.252~105.0 0.5068 0.89 1 08457 1693 100,15
B PR R TR S5 O R e TRPRE DME 0 ame s
F1 4 RSD 4y 3 4 0.77%, 1.06%, 0.92%, 0.84%, 0.5004  0.2975 03066 0.590  98.3
1. 17%.0. 95% (n = 6) , W1 5k 45 012 5 L F RO e TN Y
24 b LA 0547 0339 03066 0.620 9.3
RGO RS SR g sy D e e
AT 6 Oy S VR, #6 2. 100 ik SR R itE R Rk 0'5016 0'5313 0'6009 1'181 99'80
ez 2 3 24 > P=R 24 ' ' ' ' '
{D]{J/E\,lﬂ%i%f Héﬂfﬁﬁﬁuﬂﬂﬁiﬁ o AR 6 R R O BT
B2 a4 )R 1..636,0.594 7,1.159,0. 301 7, R W
0.608 4,0.609 2 mg/ g, RSD 43 %) 4 0. 75%, 0. 87%, T e 991 0.88
0.95%,1.21%, 1. 33%,0. 85%(n = 6) , KW I IR E AR 05123 0.5937 0.6009  L1%  100.73
RAf 0.5068 05873 06009 LIST 9980
S G« BCEL B AR S (S5 S6) 6 177, etk 0.5016 0.1513 01609 0.3128 09, 14
TR 20,5 ¢, KW BEFRAE K% I AR A X B R () 0504 01509 01629 03121 9.9
S 6 Rk 43 0.281 9, 0.102 2, 0.200 3, 0.054 3, 0539 0180 01629 0372 9B
0.1089,0. 107 1 mg/ mL)3. 0 mL, % 2. 230 K )5l 4% b e nge omss wmes U
PR S VRV, #2522, 1 0 T (0335 SR A B RE I 5 | 10 Sk 1 T 0513 0165 01629 03160 99.16
B IR IR AR 25 B L3R 2. 05068 0129 0109 0312 LIS
2.4.2 BHEEENE LEE 0006 05T 0367 06T 9.9
B 10 HERR 0 4538 12, 45 2. 2 T 5 725 4 4 At 0.5004 03644 0367 0653 K2
VW, H 2. 1 IR S 2R R AR I R |, SR A MR kT35 D9 DIRT 0T 0B B
Fh RIS, 0SHT  0BI3 0367 0616 9N
2.5 SHTHEREESF 05123 0316 0367 0679 9.8
CA: LL 21 A>3t A7 U g U ThT AR Ry A8 ik, 5 A SPSS 05068 0383 0367 0662 10
24. 0 Bt 2L B HEAT CA L 45 5 Wi S 77 1 25k 10 B £R% 0.501 6 0.3055 0.3213 0642 99,19
LOSHRE AT B 35 ST — S3 M4 T 25,84 — S7 0 12K 05004 03048 033 0.626 9891
S8 — S10 %5 T2 3% T 5. L L L .

PCA: ¥ 3% 3 v i A i 7 5 I 22 s 5 AL SPSS
24, 0 G it 2 B E AT PCA LS5 SR L3 4 2 5 FIIKl 6.
AT TG 3A ER SRR R T 1, B 251
HRR R 77. 864% (> 70% ) , & WA HEBUHT 3 4~ 32 40 B ]
PEM R ST i o 3 S TR, B 5 S ks gk
PR X5 — FE Ay, Eh R R SR AT R A A, o
MERR X 57 — LA R A
3 iFig

BT AkaE R 2R A A B B R
2R e RAER RS A TE 7B R 45

0.5447 0.3318 0.3213  0.6515 99.50
0.5123 0.3120 0.3213 0.6292 98.72
0.5068 0.3087 0.3213  0.6277 99.28

TR FE BBy e T e B A RONr  E
PHIETT S B RS SRR, A b BB R
ZRIGROT A BAT LA S S 1 KB 4 A 1Y)
TR, AR B0 A I T 5 288 (S A1 ) AR LI (2% 5
M2 IR ) 7E HPLC B i b ml 23 98 il U0 S
W2y A0 D AR G5 5510 R A BURFAE 1
IYUE TR A TR A SRR s B
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®3 HRAEEVNELER(mg/g,n=3)
Tab.3 Results of the content determination of six components in

samples (mg / g,n = 3)

B AMHE FAMBE SRR bR DRF ERF

S1 1. 608 0.5811 1.194 0.3004 0.6142 0.6021
S2 1.683 0.5905 1.188 0.3029 0.6031 0.6077
S3 1.617 0.5892 1.116  0.3048 0.6022 0.6138
S4 1.625 0.5999 1.173 0.3001 0.6059 0.6245
S5 1. 699 0.602 4 1.202 0.3007 0.6113 0.6156
S6 1. 636 0.5947 1.159 0.3017 0.6084 0.6092
S7 1.595 0.5918 1.217 0.3105 0.6103 0.608 5
S8 1.702 0.5987 1.166 0.3011 0.6077 0.6017
S9 1. 644 0.600 5 1.141 0.3033 0.6062 0.6033
S10 1. 658 0.596 3 1.137 0.2994 0.6095 0.6055
0 5 1.0 1.5 2.0 2{5

sto[]

S8

S4

S5

i

S1

S3

S2

Bs5 REHNSE
Fig.5 Results of cluster analysis
x4 FHEEMATEREHE
Tab.4 Eigenvalue and variance contribution rates
NV 1 2 3 4 5 6

HARM 1.994  1.505 1.163 0.803 0.457  0.068
7 ETHRE(%) 33.071 25.245 19.548 13.391 7.619 1.126
ZRyETHRER)  33.071 58.316 77.864 91.256 98.874 100.000

x5 EFAMBRP AT SENENEXES R
Tab. 5 Correlation analysis of content determination of six components

in Compound Shilintong Tablets

By AW FEHBF SR® s LAY ERF

| 1714 1760 1483 -0.584 -0.474  0.313
2 0.512  0.137  0.535 -0.463 1.768  1.378
3 —0.075  0.400  0.201  0.664  0.09 -0.254

FSE(

2.0 1

1.5+

1.0 A

0.5 4

01 AN

12 3 4 s 6
H6 ERASHEEE

Fig. 6 Scree plot of principal component analysis
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BT R SRR M MERR | AR R AR
AT A ik R B I AR A
T g v R P MRS R ) R % R AT A K

(200 ~ 400 nm) 14 , e BRI J7 A1 bk oA [W) B4 e

RIS 25 ST 3K, WO AR o3 Lo 8 1 3410k

K, IR R U4 ik S FE DA A BE VR AR 1R I, B 48

T MG - K B = IKAE R s A A B B SR , &5

S i [ v oK B (] s Gz 0 321 6 A H AR B4, R B 4 i

1R INMERR I R A LR , K AH By FR S 4 B2 ™ o 5 O

SR I ABERR , AT 40 B HLE IR R o3 i FE A A

Uf o 2% N R VA W A AR FR A BN T DAL, e 28 R

AMIFFE HPB S I B AR

2R LR AR R i Sr 1 2 5 A kGE i HPLC 458

SUEIE o F RN BRI R B T

S SRR MIERR | SR AR S A IR R ST

TAZA R B 2248 B a0 o e A AR RIS SR FH CA

PCA &4k 2p 0 it 1041652 J7 A il A it o

AT T LG V- B ST 1Yy TR a5 SRR R AT,

Al T 07 Ak B B AT .
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