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WE: BN 231557V BLBEFLEGMUFEXFNRE FiE KA S04 EHE(HPLC) %, &35 424 Shimadzu Wondasil
C o A2 (250 mm X 4. 6 mm,5 wm) , EF A8 A TH - 0. 05% R R 7% (B BL) , i 4 1.0 mL / min, %0 % % 0~ 20 min B
278 nm .20 ~ 45 min & # 330 nm .45 ~ 75 min B 278 nm, HiR A 30 °C,#HHF T H 20 pl, B L 10 AR I E %, KA P HE
25 2 B AR L IR R SR (2012A BR) BEAT AR BLIRH , A 58 2k A0 5 R R R R ) = H) A 947 (PLS — DA) 3 R 454 3 AL 5
X, ik 2 FHARES, ME AT ER %léﬁ?léélg‘l%%#‘rk 23 AN 10 BAE AR 3 KT 0.950; 3k ih ik 8 N2
FHAEED(R,S) - HRA ERE kit K BEEF F oo E AR \ﬁ%ﬂﬂ“\#ﬁ%)i%\ﬂm7k%'»ﬁ;l*lﬂﬁa/ﬁzszi}?;h\ﬁﬂﬁ 12. 74 ~
127.42 g/ mL.223.98 ~2 239.78 pg/ mL.25.83~258.33 wg/ mL, 17.42~174.19 pg/ mL. 10. 05~ 100. 54 wg/ mL. 20. 48 ~
204. 84 g/ ml.32. 66 ~326. 61 g/ ml.18.63 ~186.29 pg/ mlL & B A 5% @AMEMERX £ BIF(r>0.998 0,n=6) ;4% E A E M
F R X IR 4 R 8 RSD 3 F 2.0%; 34 A EDI F 5 %) 4 101, 37%, 100. 08%, 99. 36%,102. 31%, 101. 18%, 98. 46%,99. 09%,
102. 34% ,RSD %)  1.39%,2. 52%, 1. 69%,2. 22%,2. 31%, 1. 88%, 1. 64%,1. 12%(n = 6) EEIE  Prid 264 7 ik WAL ik A8 7T
AT EBERR R T, TR T L5 ALK 69 R Z RN
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Fingerprint Analysis of Compound Shuanghua Tablets and Content Determination of

Multi — Index Components
ZENG Jinyan,YE Lyuping,GAN Jingyu
(The First Affiliated Hospital of Guangxi University of Chinese Medicine ,Nanning ,Guangxi,China 530023 )
Abstract: Objective To establish the fingerprint of Compound Shuanghua Tablets and evaluate their quality based on the chemical

pattern analysis. Methods The high — performance liquid chromatography (HPLC) method was adopted. The chromatographic
column was the Shimadzu Wondasil C,; column (250 mm X 4.6 mm, 5 pm) , the mobile phase was acetonitrile — 0.05%
phosphoric acid aqueous solution (gradient elution) ,the flow rate was 1.0 mL / min, multiple wavelengths were adopted (278 nm
at 0 — 20 min, 330 nm at 20 — 45 min, 278 nm at 45 — 75 min),the column temperature was 30 ‘C,and the injection volume
was 20 pL. The fingerprint of 10 batches of samples was established, the Similarity Evaluation System for Chromatographic
Fingerprint of Traditional Chinese Medicine (Version 2012A) was used for similarity evaluation, and the common peaks were
marked. The partial least squares — discriminant analysis (PLS — DA) method was used to analyze the chemical patterns of
common peaks, the differential biomarkers were screened, and their contents were determined. Results A total of 23 common
peaks were marked in the fingerprint. The similarity of 10 batches of samples was greater than 0.950. Eight differential biomarkers
were screened. The linear ranges of (R,S) — goitrin, chlorogenic acid, caffeic acid, galuteolin, andrographolide, phillyrin, quercetin,
and dehydroandrographolide were 12.74 - 127.42 pg / mL,223.98 - 2 239.78 pg / mL,25.83 — 258.33 pg / mL,17.42 -
174.19 pg / mL,10.05 - 100.54 pg / mL,20.48 - 204.84 pg / mlL,32.66 - 326.61 pg/ mL,18.63 - 186.29 pg / mL
(r > 0.998 0,n = 6) respectively. The RSDs of precision, stability and repeatability tests were all lower than 2.0%. The average
recovery rates of the above eight biomarkers were 101.37%, 100.08%, 99.36%, 102.31%, 101. 18%, 98. 46%, 99. 09%, 102. 34%
with RSDs of 1.39%,2.52%, 1.69%,2.22%,2.31%, 1.88%, 1.64%,1.72% (n = 6) respectively. Conclusion The established
method is simple, fast, stable, feasible, specific, accurate and reliable, which can be used for the quality evaluation of Compound
Shuanghua Tablets.

Key words:Compound Shuanghua Tablets; HPLC; fingerprint; similarity evaluation;chemical pattern analysis;content determination
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PEA b2 il Fl a1 - S B, AR AR PR R RO
AHEETE (HPLC) B 455 i e /> — 3151 7347 (PLS — DA)
BN TR PR UL I AT A 2E R R AT
5 1E Ry 2 T PEH i R o e R R I HGE

1 &Mk

1.1 {238

LC - 2010A HT 7Y = 280 i A6 0 3% 4%, £ 4% SLI -
10ADVP [ shiEFE2S (SPD — 10AVP &AM #% | LC -
10AVP MY ¥R % ( H 78 Shimadzu 24 &) ) ;C - TP110 -
B L KV (FF SRS A AR A R AT IR /) G B
0.01 mg) ; PS — 1008T K45 75 I 15 Ve 2% (5 L2 7t
R A R AFD .

1.2 X%

5277 R4 B (B VY B B 245 IRy A7 BR S \) L it 43
W2k 220307,220425,220511,220516,220714, 220919,
221002,221006,221116,221124, 45 K S1 - S10) o %F
A (R, S) — B K (HiE5 2 111753 - 202007, 7 &
100.0%) , &% J5i R (it 5 24 110753 - 202119, & &

96.3%) , Wi ME iz (4t 5 A 110885 - 201703, & &t
99.7%) , A B H A (5 S 111720 - 202111, % &
96. 6%) , ZF 0> & N fig (L5 K 110797 - 202010, % &
99.6%) , i ¥ (4t 5 & 110821 - 202117, & &
94.9%) , #it Jz & (it %5 & 100081 - 201610, 7 &
99. 8% ) , i K 2 Lo 3 N iR (H1L5 K 110854 — 202111, 7%

1 98.9%) , Y40 F B 24 A AT B
2 HEEH%R
2.1 &G

a4} : Shimadzu Wondasil C,#£(250 mm X 4. 6 mm,
5 wm) ;s HEIA : ZH5(A) - 0. 05% BEER /K (B)), B
FEVERT (0 ~ 5 min i 10%A, 5 ~ 20 min I 109%A — 13%A,
20 ~ 45 min I} 13%A — 20%A , 45 ~ 50 min I 20%A —
27%A , 60 ~ 65 min Bf 27%A — 40%A, 65 ~ 75 min B}
40%A — 45%A , 75 ~ 80 min I 45%A — 60%A , 80 ~
85 min Bf 60%A — 10%A ) ; JiL ik : 1. 0 mL / min; Kz I
.0~ 20 min B 278 nm, 20 ~ 45 min B 330 nm, 45 ~
75 min B} 278 nm; #1f : 30 °C, #AE R 20 pL.
2.2 BREHE

TR A3 6T HE A V5 AR« LA o TR Ot 38 o R SR R L
FH s £ 0 ) ) B 1 mL 35 (R, S) — 54K % 25. 5 pg,
SE R 448. 0 g, WITHERR 51. 7 wg, AR E T 34. 8 pg,
ZEOTENTR 20. 1 pg, T 41. 0 pg, Wit % 65. 3 pg,
WK 28 O BE IR 37. 3 g BT 0T R S VAT

PRI S VAT HIURE B 20 A, BR 20, BIFA, B
1. 0 g NEFFRE , B 100 mL HIEHEIRIR T, A 75% H i

30 mL, ¥24) , FRE i, A (D)3 250 W, 431232 40 kHz)
LB A5 min'S!, 0% FRRPRE i, FH 75% A A2 O
R FE5), B E, BV, 220 45 um fffLUE AR
UEI, BRI, RIS
F A X B I T« 4 2 T WA R b O B T
AT EDE GER A RAE AR A B MR | et
AW A T A, B
2.3 HEFEER
2% B 10« Bt 3k (HE50 220307 ) ¥ T &
Fie 2. VIR (3 55 {3 SRR 22 6 UK, L5003 N
U Ay 2 BRI | 1045 AT W P ARG B3 B T3] (RRT) B2 AH
Sof W T FH (RPA) o 45 5 68 RSD 43 531 9 0. 74% ~ 1. 69%
(n=6)H10.89% ~ 2. 61%(n = 6) , FH K55 5 R4
T MRS - BUHEE A (L5 ok 220307 ) I TS =
S TR IR 0,3,6,9,18,24 hif 4% 2. 1 30 F (43
SRAFHEREIE | DLZE O FE N RGN 2 R THIR A I
& RRT 1 RPA., 45 5 19 RSD 43 %~ 0. 77% ~ 1. 15%
(n=6)H10.38% ~2.71%(n = 6) , FI AR IFRAE S
TR 24 h NFEATEE
HE M  BOHE A (FiE45 O 220307) 3 i 45
6 17, ¥ 2. 2300 J5 s il 4 Al S VA i, 44 2. 1 0 T (53
SRAHEREIE , LR O TENERIE N 2 I TR A A g
RRT FI RPAE5 514 RSD 4351 1. 15% ~ 1. 72%(n = 6)
0. 63% ~2.87%(n = 6) , K I EHEL R
2.4 IELEILHR
Fe ORI de Sy BURE A 1041, #2522, 2 30 F J7 4%
PE SV, 2 2. 1 30T i A A R AR I S K BT AR
i B 5 A 254 sr RS AR P R S8 (20124 hit) R
4, 15 HPLC & Jin 48 8C &3 (0L & 1) Finoxt B 45 2 14
L 2) .
AT T J K AN - 10 HHERE S 4R SR i Ay 23 4
A e, 0 TR 5 0 S AR 97. 5% , 3E it
55 0) A A A0 T P (DL 3) Fx), FR A 8 N I
& 2 AR RLEE ST < AR A v 245 4 2 13 A pL
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Fig.1 HPLC superimposed fingerprint of 10 batches of Samples
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Fig.2 HPLC reference fingerprint of Compound Shuanghua Tablets

AlAU
1.6

t/ min

1.4
1.2
1.0 12
0.8
0.6 17

0.4 JL
7 18 23
(S S | S N
0 10 20 30 40 50 60 70
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3.(R,S) - Goitrin 5. Chlorogenic acid 7. Caffeic acid 12. Galuteolin
16. Andrographolide 17. Phillyrin  18. Quercetin  23. Dehydroandrogra-
pholide

Fig.3 HPLC chromatograms of mixed reference substance

TR 22 58 (2012A J0) B A F 3 AR ARLBE o 45 58 10 LA
AH L EE 2 51 K 0.984, 0.995, 0.995, 0.998, 0. 998,
0.996,0. 998,0. 958,0. 996, 0. 998, F B &7 J5 AUAE - N
TEALED R S —

LA WEAH A3 AT « 16 5 €0 i e 2 10 34 PN i 068 % P
B[] 245 2h 46 min, AT 6 ) ARURED G JHC At A 04 58
T8, 5 R AR i I A B B B W AR, B D
h 2 BRI 43 BT AL 16 i RRT HTRPA, 25 11
RSD 53514 0.59% ~ 1. 87%,0. 67% ~ 17. 10% , 3% B 4%
HEVRE S 0 €0 1% 06 () RRT 3084 G |, W Tl BRATAE 22 7 4
K AT WEAR KT T AR W2 1,

2.5 EBYEIEERNREREYSR

A7 23 AN AT 0 0 T LR BORE B AY 10 x 23 K
JEFE, A Simea — P 14, 134, 4257 PLS — DA AR $i2
B o mik R R R 34 F A, R2X R 0. 978, R?Y K
0. 993, Q>4 0. 891, Ui HA JUr HE A5 U A5 45 3t 119 il e % B
E PRSI o B A 56 25 SR R U RN QA R AE
Y A b Al B4 B 45 R 0. 215 FI — 0. 307, 156 B BT A
RUTC o BE LA B G , vl F0 43 AT 15 L5 )5 BUAE R $8 8L
P i 22 S 05) 28 PLS — DA AR B 4D A A Al A B B
(VIP) # 5 AE K, VIPE KT 1 AR50 51 F5 2 7 ik
ERHZEFEREY, TEILIE 43605 % H 10422 B bk
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F1 10#HERZHS KA R IEELEIE LA IERIIETR
Tab.1 Relative peak area of common peaks in HPLC finger-

print of 10 batches of samples

508 9 B3 % S$S Ss6e ST S8 9 SI0 RSD(%)

z
1 LS4 L36 L4 L74 128 165 L4 139 LS8 L62 9.6l
20032 044 039 041 0.29 0.41 035 0.44 036 039 13.07
3015 017 016 0.14 0.13 0.17 0.13 0.16 0.14 0.11 13.39
4 020 022 027 022 0.23 025 0.24 0.21 026 0.22 8.8l
5 7.04 705 7.04 711 7.02 7.03 7.15 7.01 7.11 7.03  0.67
6 137 L34 112 LSI L22 L19 120 131 137 128  8.80
7033 037 032 036 034 030 032 036 034 038 6.8
8 045 0.41 045 0.43 0.42 0.47 045 044 047 046 453
9 026 0.22 0.23 0.24 0.21 023 0.22 0.19 020 0.25  9.66
10 049 055 0.46 0.42 0.41 0.43 042 045 047 048 9.25
11033 034 03 033 030 032 031 036 033 031 615
12062 0.57 0.43 0.61 0.58 0.56 0.44 0.66 0.74 0.69 16.78
13016 015 011 0.17 0.14 0.16 0.15 0.14 0.13 0.15 1173
14068 0.65 0.66 042 045 0.59 0.75 0.64 0.59 0.55 17.10
15013 012 014 0.14 013 015 0.12 012 0.13 0.14 7.8
16 1 1 1 1 1 1 1 1 1 1

17 028 02 027 022 029 0.28 0.28 031 029 028 857
18 073 076 0.81 0.74 0.79 0.56 0.69 0.74 0.95 0.48 17.9%
19 011 012 014 01 012 011 012 013 0.11 0.14 1L.11
20 016 016 016 0.12 0.14 0.12 0.13 0.13 0.14 0.16 1188
20012 012 014 012 0.13 0.13 0.12 0.15 0.14 015 931
2 010 0.10. 0.09 0.11 0.12 0.12 0.14 0.10 0.11 0.09 1484
230025 027 023 0.24 023 0.21 0.25 0.20 0.20 0.24 9.6l

VIP[6]

3
2 . i T
| II Lo T |
0 ||||||IIII||l|-$-u.¢
- 16 5 6 12187 3171023 2 1 4 21118 9 141315192220“'%
E4 10#t# M PLS - DA VIP
Fig.4 VIP plot of PLS — DA of 10 batches of samples
Wy MAE RN 301 Ry 16 506 (5RO BENTR ) L 5505 (4
JRMR ), 65 12 50 CRFRFLH ) 18 S5 (M je R ),
750 (MIERR ) , 35U [(R,S) - R ], 17 S5 (3%
), 10 508 23 S5 (K 0N )
2.6 ZIEMBOSENE
2.6.1 FEFFE
Foual A B2, 2 700 HE S A TR 9k
R PSR SE o, 4% 2. 1 0 i ZR R AR D A L I s
3k TE LR 3 5 4550, 8 AN A Ul s i R R - 1
490.95 ~ 1. 05, FSHREFER T RRIET TSR AL T 5 0005
SYEEYIRT L5, AN B R
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Fig.5 HPLC chromatograms of content determination

LR R L RS % F B 2. 2 300 R IR A %) BE
W 1,2,4,6,8,10 mL, B 10 mL & &P, Nk shAE &
25 P50 R BRGS0 pL,
Fi2 2. 1500 A0 3% A5 A SRR 2 |, 1 S e 1 AR o AR A
3BT (X, wg / mL) RS AR AR TR (V) hGhAL bR
PEATLRME A A5 [l H R 2 SR WL 2,

2 GUXEREER ONRERER

Tab.2 Results of the linear relation test,limit of quantification

and limit of detection investigation

KELR RER BAR

i e (pe/ml)  (pg/ml)  (pg/mL)
(R,S)-%fA&  V=6.20XI0°L+256%10°  0.93 1274~127.42  0.2020  0.0612
BRR F=3.86X 100+ 169X 10° 0,995 223.98~22%9.78  0.0414  0.0125
RET L=L10X10°K,-3.20x00° 0.9991  25.83~258.33  0.0101  0.0211
KEEH V=S 05x 00+ 78X 10 0.9989  17.40~17419 01188 0.0371
FOERE Y=L 75 10°K+4.00x 10° 0.9994  10.05~100.5 01182 0.0359
% Y220 10°K + 207 00° 0,993 20.48~004.8  0.1745  0.0527
Wik L2 00X10°K,+5.39x 10 0.9991  32.66~326.61  0.0911 00274
BAFOERE  V=8.00X103K-2.60%10° 0.997 18.63~186.29  0.0993  0.0298

JE £ R RGN FR 25 452 < 3 SRS 5 B B 2. 2 U M IR
X R A WO A LR ORE  JT 2. L U i SRR
FEMSE , DAAE MR LG 102 1.3 0 1 B 0 3 12 e 8 0 e Ak
PR AR o2 LR 2

K4 B < B 2. 2 T TR X R A ROE L
2. VI 5 25 A SRR I A 6 IR, 10 SR UG T R &5
8 A~ B4 W T AR Y RSD M 0. 75% ~ 1. 69% (n = 6) , 1
A R AT

Foo M B0 - B 2.2 TR HE A W (HE S

220307)idi &, 53 5 FER T E 0,4,8,16,24,48 h i
F 2. 1T s A5 R eI A | e SR TR AR 45 51, 8 1>
TR T FR Y RSD 435918 0. 77% ~ 1. 70%(n = 6) , W]
M S AR S IR A 48 h NIRRT .

A ME  BORE & (JiE45 8 220307) 3 &, K 25 PR
FE 25 607 44 2. 2500 ikl A RS AT, A 2. 1R
o 1% % R R I S e TET RROE T B Y L A5 R
(R,S) - HMAE BRIER MERR A B B 2RO N
BiR T M R BRSO 8 RT3
0.765, 13.439, 1.550, 1. 045, 0.603, 1.229, 1.960,
1. 118 mg/ g, RSD 4 0.35% ~ 1. 68%(n = 6) , 2 W 5 ¥k
HwREERL

T [ml s < B A B A Al (452 220307)
i, 2R 6 4, 2 A — i R R BE R BRI TR, %
2. 2R Jy il A A A S W, PR 2. 1T A SR
PRI i SR U TR RT3 S 25 2R (R, S) - 45
WH BRI IR MMERR R R R 2RO FE NI T
Wi Ez 2200 K 2 0 T PN IR T 2 RE [ iR 4 S
101.37%, 100.08%, 99.36%, 102.31%, 101.18%,
98. 46%,99. 09%,102. 34%,RSD 535} 1. 39%,2. 52%,
1.69%,2.22%,2.31%,1.88%,1.64%,1. 12%(n = 6) ,
2.6.2 &EMNE

B 10 A it 4538 1, 43 5045 2. 2 00Ty 72 o 4 it
A, PR 2. LI 5 S R AR DU AT I
3SR I B B A R WK 3.

R3 HREFSIHHSENELSR (mg/g,n=3)
Tab.3 Results of content determination of eight components in

samples (mg / g,n = 3)

G5 (RS)-%RA ARR bR KRR FoERE #B% MAET HATCERE
| (.765 13,439 1550 L045 0.603  1.229 1.960 1.118
92 0.759 13,125 1412 L1l4 0.740 1325 2014 1.214
93 (.569 13,521 Lo 1.232 0.589 L0127 1695 1036
i 0.633 13,016 1.268  0.714 0.710 1026 1744 1.071
S (.59 12956 1331 1.009 0716 1.325 1911 (.969
% (.42 12785 125§ 0.78 0.689 1155 1947 0.787
1 0.711 13,589 1725 0.965 0.623 1363 2114 1.267
8 0.790 13,4 L4 1032 0.598  0.989 1785 0.695
89 (.649 1.9 L115 L0l 0.633 1385 2062 1.125
S10 0.825 12528 1065  0.858 0.579 1437 1967 1.211
RSD(%) 17.54 LI 117 1504 8.87 1L95  6.81 16.85

3 itig
3.1 iERRR LR

8RR 7 Hh A AR AR % G A B B O
Jifr, He SR T 2 5 20 T I BE L AL I, SRy B2 5
WA AR P | B R S R R B, Ay s T ez
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SR GERMIRYT TR B R R R R R
RAENo- 18] Tl Rz 28 AT 40 ) 2 M A0 I DX T e IR BE
T — o AN 1B 1Y 533 , A R 5 28 e A 3T JER A
K FE R FR TR AR, S S R m] 11 WL B8 5 28O0 (A T
P BN A3 2 O 32 PR R LA 0 B T A0 TR RN B 2R 5
M AR Pl B2 28 AR R R 2R A Tl e 1) MAPK L ER 1T,
PP R 5300, P MR Sz Dy ag! ) [T (R, S) -
AR AR RPN 2 — 45 A 2020 4F
J (2 i) ]2 PLS — DA 2558 12 (R, S) — H K% .
SRIFIR MIMERR AR B SO N R T AR
R KL E N R AT 0 2 2o BT a5 o
3.2 AiGEGER

TR T 5T I - 0. 05% BERK IS 2 -
0. 05% W TR /K 5 W AE R it sl AR R A7 6 BE VR , 45 2R &
VR B T 0 T H L, i 0 PR i A D e 0 e 5 4, ik
K TG AR R sl AR o Al i A A R 50 ARG T 2 6 33
Al TR SR X BE S S TR A T A U K R o B
P R AR T T ARE 33 B 5 AL B WA BRI .5
27 AR AR (25 °C .30 °C .35 °C .40 °C) , A [a] i
(0.7,0.8,0.9,1.0 mL/ min) XF 25 5 A9 5200, Bt 80 2
(LN Lo
3.3 ZERSH

A5 T i 7 WAL i HPLC 35 20 B i 45 4R 1)
P SE MRS bR A 55 R G 4 BRZ58E , HL 10 4R A
5555 B S T (A AR AR BE 1 5 A [ HHE R i €0 73 0 g
T ARAF AR 25 5%, T e 10 5 R IR 48 5 X R o % V)
B H B, 3 T S 52 MR AS TR RS i 22 53 1 8 A S B
g3, B 25 AR, 78 B 5T s 458 ) v W n s o X 8
KRG 1 7 52 o KR Z2 800 24 S il 24 B s pm 1 1 %
S AE A3 R H8 B B o T AR A RO A3 AR T 2
ARG H M 6 (TCMSP) R R 45 5 ml 4, i i &
ARBAT (R,S) - HKE SRR WMMERR 2803 N
T B K ZE 0 35 R 30 T 3 S AR T T A R 2 M 1Y T
PR o UL LA _E 3R 8 AN WLV i 2 5 AU v ot 45 1)
B2 e FR A H A W B o IA SRR, 6 S5 16N
105 W v N B P 1 43T, 30 e i — 20 S Bk
3.4 AEEM

AT ST TR WAL i HPLC #5 aC Kl , 456
b2 A TR B AR X 48 20 B 1S 4T 25 B PR, X i
TE 1 8 422 bR W AT A A, T VA HRAE A
S5 SR AT BE 5 R SA R V) S v AT, v] o S8 5 i 5
B2 i An iR IS 2
5% Lk
(1] & &,L—# . 5500 RREA £ % T kA &34,

W IT N LA AR Ry Bk AR K e e R[] RS
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1% & ,2021,36(8) : 1702 - 1705.

[2] RELE . AF N RS BBMABREETRELALFT LG
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2137 - 2140.

[5]Ana3 . A Wik ek RS ERITHTID]. 7.
TP EHKFE,2015.

[6] WS, - 178(Z - 178) —2002(Z) , B F &% &% LHE A E
R AT E[S].

(7] KA . Fo 38 v IRk 69 16 AR A B 2h 2 AT R itk R [)].
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