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Establishment of HPLC fingerprint of Dangefentong
Capsule and determination of nine components
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Abstract: To provide the scientific basis for the quality evaluation of Dangefentong Capsule,its HPLC fingerprints was estab-
lished ,and the contents of nine components were simultaneously determined. The analyses were performed on an Eclipse
XDB-C,4 column (4.6 mm x250 mm,5 pm) ,and the mobile phase comprised of 0.05% formic acid (A) and acetonitrile
(B) with the gradient elution at a flow rate of 1.0 mL/min. The detection wavelength was set at 280 nm;the column tempera-
ture was maintained at 30 °C and the injection volume was 10 pL. Twenty-eight common peaks were selected in the finger-
prints of ten batches of samples, the similarities of which were more than 0. 99. Sixteen components were identified by compar-
ison with the reference substances. Nine major components,namely,3’-hydroxy puerarin, puerarin,3’-methoxy puerarin, puer-
arin celery glycoside, daidzin, salvianolic acid B, cryptotanshinone , tanshinone I and tanshinone II,, were analyzed quantitative-
ly. The linearity , precision, stability , repeatability , and recovery were all in line with quantitative requirements. The established
method is simple, stable and reliable,and can be expected for the quality control of Dangefentong Capsules.
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P20 S P20 1%, AR TH RN O
EAR HUBh kot BERE AL SV 4 5 B AR B 2
FERA 3 -REERER HRER 3 - H AR
2 ERE T RO, A RN T,
o3 O IR I TR B R I O M URB S S5

2448 SR s BEAR I b FRAE 25 5 5 (R R
M, B Oz B T8 R 25 52 07 500 Y i i
P g T T A T M ST I R e A ) 5
P 7 R HIFE SO TSR R VR RO P I RE L, 45
G ARV A RN 8 T AT R AT 7 b — B
W AR SCEESE T P B I i 4 1) HPLC 5 20 &3, I
[) 0 5 ) 551 R B AR 26 3 - L B AR R 37 -H A
FARE AR TIRET KGAT SRR B S
Fii FEEER T PSR 9 325G 081 & &,
X4 T 7 R U D 1% 22 S, DRIEHE o o AT 4% R
LA YEA EERE L ARSI W7 A RAE R
8 BRRAE PR, BEASH 4 T M ZRAE 32 296 P R oA 5
A5, DU A28 24 04 ot e 42 il HR R 22 A .
1 XE5REG
1.1 {38

Agilent 1260 #1725 250 W AH (035 A ( £ [ Agilent
BHEAF]) s SECURA225D-1CN HL 43 B KF- (b5t
FEZRNRL 2 A R F]) s KQ-300 AU A5 I E
YA RIS ES A FRA F]) 5 Milli-Q Integral 3
R A KHL( 2L [ Millipore 22 F]) o
1.2 X%

3R AL B AR XS R S (it . DST180912-075) |
B 26" -0-A M 7 X BE 5y (it 5. DST190110-
054) 3'-H & Fk 5 AR K X4 IR 5 (dit 5. DST190115-
122) B M 28 S T X BE 5 (L5 DST190116-
055) v A 46 1 X6 RS (45 : DST190114-044 ) |
B S BRX HE i (JiE5 : MUST-18041115) S+ 1
X BT (HE45: MUST-18032207 ) . — & JF2: 1 % 1R
i (fit45-: MUST-18032705 ) | %5 Fi Jig Xif BE i (L5
MUST-14052702 ) 341 [ B4 = B £ Y RHCA R
] BRI =98 % ;B AR Z 6 R (FiE45-: 110752-
20161, 415 :95.4% ) KGN RE & (4165 111738-
201603, 40 i : 93. 3% ) \ YL Bh A 1 XF B (HE 5
111709-201702 , 41 i :99. 9% ) . F+Z: i 1, X 18 &
(L5 :110766-201520 , 4 & :98. 9% ) \ J} By iR B X}
FE, (HE5: 111562201716, 2l 5 . 94. 1% ) 3K
Fig ok HE i (b5 111871201706, 41 i :90. 5% ) ,
W B 2 R AT B 5 I Y R S R T

i (65 180912 A, 4l :98% ) , I [ 1§ 5t i Fe A=
VR AR A A O (A5 4, 55 E Fisher 24
A)) 5 VR (b, i i B e Ak Tl ) 5 i
(g al, K B 28 WA 2 R A BR A ) ) 5 HoAh
AN R o3 A 4l 5 oK CREEEK , BB LK HLIAS ) o 10
b gy VT J 4 o 0 1[4 S 24 R 2 B ) (R
% 0.39 g, 45 S1 ~S10) ,
2 FAEEHER
2.1 @iEEH

¥ H Eclipse XDB-C, 3% 4 (4. 6 mm x 250
mm,5 pm) ;i BIAH 0.05% HR(A)-ZE (B) s B
YEMi(0 ~3 min,3% B;3 ~5 min,3% B—11% B;5
~25 min,11% B;25 ~30 min,11% B—20% B;30
~38 min,20% B;38 ~50 min,20% B—32% B;50
~60 min,32% B—52% B;60 ~80 min,52% B—
68% B;80 ~90 min,68% B—70% B) ;i 1 mL/
min s K% 4 280 nm B 30 °C 5 HERERE 10 L,
2.2 WHRABERHHE

K 28 RIS X BB A B, A 70% HA s £ O
ERZRZNE, W 1 mL 4355 3 - R E 5
MR 3 -PAEEERE SRR RO H.
FHGTR B B S SESE 1 FESE T, 1. 214
2.333.0. 685.0. 641 1. 564 2. 350 .0. 641 .0. 107 ,
0. 581 mg AYAH A 5 53 iKG 2% 12 B LA 10 B i 25
WS, BT 5 mL B, 70% R E %S, HASA
ml 730 & 3/ - MR R AR R 37 AR
R BB RS SHBRR B RSSE
PFEER T P20 1, 73. 6.440.1.97.9,130. 8,
117.3 .499.5 13.0.6.5.23.5 pg (R4 X 18 5%
o
2.3 #HiXmARNRE

PR B RN A 2 40 mg NG FRE , B
EIEHEH T R 2 A 70% WL 25 mlL, 25 %€, FR
SR, M AL 30 min, LY, FERRE E R,
70% W EEAR R IR B, F25T, U, B UEWE , R
AL A
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TS S 6 IR, LIS R B 2 g AT
2% AT WEAF X R B B5F [8] RSD < 0. 5% , AH %o i 17 1
RSD <2% (n =6) , RUUAHE R LS
2.5.2 MBEMHRXE

] — s i (S5) VA, MR RR 2. 17 T (1) 8,
WA, o T4 a9 0.2 .4 .8 12 .24 h #4710
L, LLPHIB IR B oh 2 BRI I A5 4% A7 06 AH X O 7R
Bf1E] RSD <0. 5% , #H XTI R L RSD <2% (n =6),
TP T 24 h NI GE 25 /A€ .
2.5.3 ETE MK

B I] — 2 1 M e 20 (S5 ) NS 24 40 mg, H
BERRAE  F2. 37 WUR 7P AT & 6 il g
W, AR IR 2. 17 TR 1 0 1% A5 AR U 22 , PHI R B
RZ B I A5 45 A 05 R X R B B ] RSD <

0.5% , MiXT 4T AL RSD <2% (n =6) , 32 Bi% 7 ik
HE ML
2.6 IBLIEIEE GENES T RETIEFIA
2.6.1 AaPERN

WCHR“2. 37 T J7 143 il il 4 10 b P15 1y i
WA S R (G5 ST~ S10) #2217 T
)0 3% 25 AR AR DN 5, 12 5% 100 434 ) HPLC 4],
YA E Y 10 bl &5 A w2 k45 8RS A
LU R S8 (2012 Bit) " 8, 2 S1 2 R IE
T, SR POV S8 B0 A et B S S0 R, WLE 1 A A
2, TIH ST ~ S10 HEAF & 55 0T e P 1% i AH R (I
F 1) o 10 HEPFE R e 28 48 SO 5 00 Bl RS 2
() AFARLEE 3T 0. 99, 2 BH A FHb vk P 55 1y T e 3
fit 22 [B] 114 Jo A X R

®1 10 HERECETNER

Table 1~ Similarity evaluation of 10 samples
B FHALLEE Similarity
Sample st 2 S3 s4 S5 s6 s7 S8 $9 S10 R

sl 1.000  0.994  0.985 0.993 0.999 0.989 0.997 0.988 0.994  0.996 0.996
2 0.994 1,000 0.994  0.992  0.998 0.999 1.000  0.995 1.000  0.998 0.999
3 0.985 0.994 1.000  0.995 0.990  0.995 0.993 1.000  0.995 0.996 0.996
4 0.993 0.992  0.995 1.000  0.994  0.988 0.993 0.997 0.992  0.998 0.996
S5 0.999 0.998 0.990  0.994 1.000  0.994 0.999  0.992  0.998 0.998 0.998
S6 0.989 0.999  0.995 0.988 0.994 1.000  0.997 0.994  0.999 0.996 0.997
s7 0.997 1.000  0.993 0.993 0.999 0.997 1.000  0.994  0.999 0.999 0.999
S8 0.988 0.995 1,000 0.997 0.992 0.994 0.994 1,000 0.995 0.998 0.997
$9 0.994 1.000  0.995 0.992  0.998 0.999 0.999  0.995 1.000  0.998 0.999
S10 0.996 0.998  0.996  0.998 0.998 0.996 0.999  0.998 0.998 1.000 1.000
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Fig. 1

HPLC fingerprints of ten batches of Dangefentong Capsules
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Fig. 3 HPLC fingerprints of reference substance,negative controls and test sample
3.3 R EE RN 5. BN 6. BRE 6" -0-ARMETF ;7. 3"-H A FE R 8. BT 9. KEAF;13. PR 16, R EFR 17,
SRER 19, JTSARALTT ;20. PHBER B;23. A FHSEN 1 525, /500526, P 1527, W H JEPHS 0028, PSS T, 5 AL XIS B Bk
MEBFAPE X I8 5 C. RS FZ B %) I8 D. it . Note: 3.3 -hydroxy puerarin;5. Puerarin ;6. Puerarin-6"'-O-xyloside ;7. 3'-methoxy puerarin;8. Puer-
arin celery glycoside ;9. Daidzin;13. Dye Lignin;16. Rosmarinic acid;17. Lithosperic acid;19. Thorn stalk;20. Salvianolic acid B;23. dihydrotanshi-

none 1;25. Cryptotanshinone ;26. Tanshinone 1;27. Kedan Ginseng;28. Tanshinone 1IA ; A. reference substance;B. lack of Radix Puerariae Lobatae

negative control ; C. lack of Radix et Rhizoma Salviae Miltiorrhizae negative control;D. test sample
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TR (i 2 A7 R o S5 51 B, B2 R s
HR BRI it A X Lt A O PR B 15 ] &b TG B g £ 435
U, ZRBH BRI R S I TE TR, TR R R R
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53 A 2 W IUR A 0 BRI GE | DL 70%
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|, 45 R RS A S VAR NP R R
(W3 2),



Vol 32 XM BT BRIBEE HPLC R0 9 R A0 fr Bk i 91
xR2 BHOEMXER
Table 2 Linear relationships of various constituents
X IR et LRMETE R
CRS Linear equation Linear range ( mg/mL)
3/ BB 3'-Hydroxy puerarin Y=15284X +4.061 0  0.011 8 ~0.073 6 0.999 9
MK Puerarin Y=15142X +31.957 0.0704 ~0.440 1 0.999 9
3'-F 4 FLE ML &K 3'-Methoxy puerarin Y=16672X +18.671 0.0157 ~0.097 9 0.999 9
MR 2 S Puerarin celery glycoside Y=10647X +21.935 0.020 9 ~0.130 8 0.999 8
KIGH Daidzin Y=14553X+2.6464 0.0188 ~0.117 3 0.999 9
F} 2 B Salvianolic acid B Y=10190X +33.612 0.079 9 ~0.499 5 0.999 9
WSS Cryptotanshinone Y=21560X +1.3199  0.002 1 ~0.013 0 0.999 9
F}Z M 1 Tanshinone I Y=36577X+3.3322 0.001 0 ~0.006 5 0.999 9
F+Z:0 11 , Tanshinone 11, Y=38595X+9.7201 0.003 8 ~0.023 5 0.999 9
2.7.3 HMEEXE TEAAE T E . A5 RBR,3-R AR R R

SRR — P 1y W e 3% (S5 ) Bt it v U, i IR
“217 WU A SR AT SRR 6 K, 0 SR I T AR
SRR 3R EERE HMRE - P AHESR
R BB SO KRBT SRR B RS SN
P20 1 P28 1, 79 RSD 43 5k 0. 53% |
0.27% .0.82% .0.62% . 0.45% .0.21% . 0.20% .
0.56% 0.16% (n=6) . KWL BEAT
2.7.4 FERPERIE

SRUR)— P15 1y ) fie 3% (S5 ) Bt it v W, i IR
“2 17U GRS, ol T A S 0.2.4.8.12 .24
h A7 Hrill g . G50 R, 3-HREBRE EHR
I3 -HARERE SRR T KRS
Wig B Bl S 2 1 P2 1, (%) RSD 43
Wk 0.64% . 0.49% . 0.97% . 0.71% . 0.89% .
0.32% 0.44% 0.75% 1. 11% (n =6) , FH L
A VATRTE 24 h NERE TR R AT
2.7.5 EHEMHIKE

B[] — )2 1y B JS2 48 ('S5 ) A% i, 4% R 2. 37 0
AT A 6 A A R, B2 17 R 1

RI-HEEERE SRR T KOt
R B BRSSPSR, &
B4y 9 25.65, 167.78 . 38.20 . 49.48 . 39.04
170.93 6. 68 3. 68 .9. 69 mg/g, RSD 43517 0. 50% .
0.56% .0.55% . 0.84% .0.88% .0.53% .0.44% |
0.63% .0.57% (n=6) , XHHEMHRLF
2.7.6 HedEDiRiX

B0 B B AP 1 e i B (S5) AR A, B Y
20 mg  KEHEFRAE , BHEHIEHG, 3L 6 1y, /0 5k
AN AT R S i, 542 37 R Jy vk A A
RV, B2, 17 IR Ak A A A AT I, TR A AR
SRR RSD H, 3'-BRAEERE BHRE 3 -
AL SRR BRSO KRG JH R B
RSHSE FHSE 1 FHSE T, 092 mEE i
4y 9K 97.28% . 102.72%  100. 44% . 103.75% .
98.46% .99.07% . 101.60% . 101. 14% _101.00% ,
HRSD {40510 1.54% 1.22% .0.57% .1.40% .
1.26% .1.43% 2.38% 1.30% .1.33% (n=6),%
WIRE S R ISR R AP (L3R 3) o

=3 MERKRAEER(n=6)
Table 3  Results of recovery test(n =6)

., R J5A i JAGE 54t g Relnlies
L%y . . o RSD
Component Sample weight Original amount Added amount  Found amount  Recovery rate  Averge recovery (%)
> 0
" (mg) (mg) (mg) (mg) (%) (%)
JRIEERE 19.71 0.505 5 0.607 0 1.088 5 96. 03 97.28 1.54
3'-Hydroxy puerarin
19. 41 0.497 8 0.607 0 1.089 6 97.49
19.35 0.496 3 0.607 0 1. 089 6 97.74
20.78 0.5330 0.607 0 1.136 2 99. 38
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%23 3 ( Continued Tab. 3)
./ R JA A= RSy VS REIEliES .
gy . - . RSD
Component Sample weight Original amount Added amount  Found amount  Recovery rate  Averge recovery (%)
o ‘0
P (mg) (mg) (mg) (mg) (%) (%)
20. 28 0.520 1 0.607 0 1.114 3 97. 88
19.79 0.507 6 0.607 0 1.0850 95.13
%ﬂ%? 19.71 3.306 9 3.7325 7.189 2 104. 01 102.72 1.22
Puerarin
19.41 3.256 5 3.7325 7.099 9 102.97
19.35 3.246 5 3.7325 7.022 8 101. 17
20.78 3.486 4 3.7325 7.2727 101. 44
20. 28 3.4025 3.7325 7.230 8 102. 57
19.79 3.3203 3.7325 7.207 3 104. 14
'_FH 4 2 A 3
3, Eﬁ*&%%rfﬁ% 19.71 0.7529 0.8220 1.583 4 101. 03 100. 44 0.57
3’-Methoxy puerarin
19.41 0.7415 0.8220 1.563 7 100. 03
19.35 0.739 2 0.8220 1.560 6 99.93
20.78 0.793 8 0.8220 1.624 3 101. 04
20.28 0.774 7 0.8220 1.595 1 99. 80
19.79 0.756 0 0.8220 1.584 4 100. 78
%)FE%?H:%%F . 19.71 0.975 2 1.076 5 2.105 7 105. 01 103.75 1.40
Puerarin celery glycoside
19. 41 0.960 4 1.076 5 2.050 7 101. 28
19.35 0.957 4 1.076 5 2.063 6 102.76
20.78 1.028 2 1.076 5 2.150 5 104. 26
20.28 1.003 4 1.076 5 2.1254 104. 22
19.79 0.979 2 1.076 5 2.109 0 104. 95
jiﬂﬁ: 19.71 0.769 5 0.938 4 1.7113 100. 35 98. 46 1.26
Daidzin
19. 41 0.757 8 0.938 4 1.672 6 97.48
19.35 0.7555 0.938 4 1.669 9 97.44
20.78 0.8113 0.938 4 1.724 7 97.33
20.28 0.791 8 0.938 4 1.720 5 98.97
19.79 0.772 6 0.938 4 1.703 5 99. 20
NS
EM{M B, 19.71 3.369 1 3.5256 6.893 0 99. 95 99.07 1.43
Salvianolic acid B
19.41 3.317 8 3.5256 6.867 7 100. 69
19.35 3.307 6 3.5256 6.738 9 97.33
20.78 3.5520 3.5256 6.994 6 97. 65
20. 28 3.466 5 3.5256 6.943 1 98. 61
19.79 3.3828 3.5256 6.916 3 100. 23
&S i
Kmﬂ—/gﬂ 19.71 0.1317 0.141 0 0.27717 103.55 101. 60 2.38
Cryptotanshinone
19.41 0.129 7 0.141 0 0.276 4 104. 07
19.35 0.1293 0.1410 0.266 6 97.36
20.78 0.1389 0.1410 0.282 4 101. 85
20. 28 0.1355 0.141 0 0.2773 100. 60
19.79 0.1322 0.141 0 0.276 3 102. 18
21
SIS | 19.71 0.0725 0.074 9 0.148 2 101. 07 101. 14 1.30

Tanshinone 1
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214% 3 ( Continued Tab. 3)

W Al i JEA A RS I i 5 ERCIELES RSD
C " Sample weight ~ Original amount Added amount  Found amount  Recovery rate  Averge recovery (%)
. (mg) (mg) (mg) (mg) (%) (%) ’
19.41 0.071 4 0.074 9 0.148 1 102. 45
19.35 0.071 1 0.074 9 0.146 0 99.91
20.78 0.076 4 0.074 9 0.1511 99.74
20. 28 0.074 6 0.074 9 0.150 0 100. 73
19.79 0.072 8 0.074 9 0.149 9 102.95
FIEEL
. 19.71 0.190 9 0.203 4 0.396 2 100. 93 101. 00 1.33
Tanshinone II,,
19.41 0.188 0 0.203 4 0.396 9 102.71
19.35 0.187 4 0.203 4 0.390 2 99. 68
20.78 0.201 3 0.203 4 0.404 6 99.98
20. 28 0.196 4 0.203 4 0.400 1 100. 13
19.79 0.1917 0.203 4 0. 400 4 102. 59

2.8 HEREBENE 3-WHAASE MR R AR R SR R SR
B0 fit P; 58 My B B A (ST~ S10) , 4% BRI JH2E 1 SFS, B E s, 4580
“2. 37 WUR P A A R AW IRE2. 1 I g R4,
FAFHTIE  THRAE G 3R AR ARE
x4 BHOSERENELER (mg/fi,n=3)
Table 4  Results of content determination of various constituents (mg/capsule,n =3)
i/
oy S1 S2 S3 4 S5 S6 S7 S8 S9 S10
Component
R
, LB . 9.57 9.01 12. 44 12. 80 9.96 9.36 9.26 12.43 9.75 11.39
3'-Hydroxy puerarin
EJE% 64. 89 61.29 54.11 55.75 65.39 61.46 63. 30 53.98 64. 01 61.21
Puerarin
' e :
% _mﬁ%%*ﬁ%&? 14.38 13. 89 15.51 15.93 14.98 13.96 14.35 15.38 14.51 15.51
3’-Methoxy puerarin
Eﬂﬁzﬁ%*ﬁﬁ . 18.75 17.82 13.24 13.48 19.43 17. 96 18. 46 13.01 18. 60 16. 61
Puerarin celery glycoside
jtﬂ_ﬁ 14.91 14. 15 17. 84 18. 44 15. 08 14. 16 14.70 17. 88 14.75 16.91
Daidzin
it
. F}ﬁh@a R. 59. 66 72.27 67.20 58.24 66. 54 75. 68 64.79 63.52 70. 60 65.18
Salvianolic acid B
2T
kT2 El_] 2.34 2.21 2.03 2.27 2.63 2.31 2.24 2.17 2.43 2.26
Cryptotanshinone
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