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Simultaneous Determination of the Contents of 8 Ingredients of Shuanghuanglian Freeze-dried Powder in Pla-
cental Perfusate

ZHAO Li-ying', SONG Dian-rong’ (1.Graduate School of Tianjin University of Traditional Chinese Medicine,
Tianjin 300193, China; 2.Dept. of Gynecology, Second Affiliated Hospital of Tianjin University of Traditional
Chinese Medicine, Tianjin 300150, China)

ABSTRACT OBJECTIVE: To establish a method for the simultancous determination of the contents of Shuanghuanglian
freeze-dried powder in placental perfusate. METHODS: HPLC was performed on the column of Agilent Zorbax-C;s with mobile
phase of acetonitrile-1% formic acid aqueous solution (gradient elution) at flow rate of 1.0 ml/min, the internal standard was puera-
rin, detection wavelength was 280 nm, column temperature was 25 “C and sample volume was 10 pl. RESULTS: There was a lin-
ear range between linear ranges and peak area of 8 ingredients (#=0.999 0); RSDs of within-day and inter-day precision tests were
no more than 1.9% , repeatability tests was no more than 7.3% ; average recoveries were in the range of 92.73% -112.37%
(RSD=3.2%-8.2% ,n=6) ; and average matrix effects were 90.33%-105.78% (RSD=3.2%-8.0% ,n=6). CONCLUSIONS: The
method is rapid, sensitive and specific, and can be used to the simultaneous determination of the contents of 8 ingredients of Shuan-
ghuanglian freeze-dried powder in placental perfusate.

KEYWORDS Shuanghuanglian freeze-dried powder; HPLC; Placental perfusate; Chlorogenic acid; Forsythiaside B; Forsythia-
side A; Baicalin; Forsythin; Luteolin; Wogonoside; Baicalein
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2.1.1 RAXMIRIER  RERIGR )RR S8R T B
BEHE A A GET AR R ORI S E
IE L A SRR 2 A 2 W — 10 mIAE @R, #2571
AR X ISR, T4 CIRTE, & .
2.1.2 WIREW RSN S 10 mg, B F 10 ml
S A RS R R LR, A5 T R R | mg/ml B bR
W, T4 CPAAE, & M. AT G B 2 R gy 10
pg/ml () INFRIER
2.1.3 JREMEVI RS % PRI NaCl 6.923 g KC1 0.354 g,
NaHCO:; 2.1 g .Na;HPO, 0.136 g.MgSO,- TH,O 0.288 g.CaCl.-
6H.0 0.56 g. %% 15 (GS) 1.8 g L-TN & 0.178 g, IR & )5 LA
800 ml XUFE /K FE 43V ik, V715 pH & 7.4, RUZEKAME R 2
1 000 ml, JH Stericup i3 JE#RUE , T 4 CLRAE, & H .
2.1.4  PEKAAE RS ARIONEE 14 R RS A 10 ml
A ARG R ROEZS B (M3 80 W, 4% . 20 kHz )
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2.2 BiEEHE
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JIE (A)-19% B IR (B) , B DRI (DR R P 02 1) s Ui
B 1.0 ml/min; KA - 280 nm; 1R - 25 °C3 #FFFEE: 10 pl.
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Tab 1 Gradient elution program

fif ], min THHIA, % B, %
0 10 90
5 18 82

15 28 n

20 35 65

25 35 65

30 ) 58

35 55 45

2.3 HERALEFERNE
2.1 47350 B ER ER 95 pl, BT 1.5 ml RV,

A5 ul, IRATJE A “2.1.27 5 AR W 200 ul, 15 g
30 s, L4220 3 em. 14 000 t/min 250> 10 min, W% B |35 7K
10 pl, #“2.27 51 N g AR E
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KR e S A AT T P00 B R F 1.5, 45 i
1 {5 28 1F 1] 4 91 SR 7.299. 10.896, 11.728 ., 30.800., 18.638 .
19.336.,22.029 . 22.667 . 28.955 min, i B3 K T 4 000,
3 ST AL YRGS RUER S U TR v 8 B 40 RN N AR I T 4 I TG
T

242 RMEXRREZE H15 ml B84, A BIINA“2.1.3”
WU NG BEMEFRL I 95 wl, TR B “2. 117 30 (YR A % BE
RIS ul IR AR A “2.1.27 TR AR 200 pl , {575 B 453
TR SRR R T REE T B R T A T TR ) 5]
$92.4.6.8.10,20,30.40 pg/ml; BEATF ARE R IHATF

- 3824 - China Pharmacy 2015 Vol. 26 No. 27

25
50 20 !
40 15
2 =5 I
2 n
0 -9
-10 10k
05 10 15 2 2 30 5 10 15 20 25 30
f,min f,min
A B
50 H
40 40
30 7 =30 9 7
Z0 by 8 20 1 ! 8
] g
| A " | i l
5 10 15 20 25 30
f,min
D

f,min

Bl SxikiEaeiEE
AJREEE T ; B BEE BN Y ARVE R 5 C IR S0E AR 5 %) B
BT 5 DR BERE AR 45 % A o VRO BRIV 5 B A i R 5
ELE E7E 0~ 18 min UK K E2. K ETE 19~33 min UK 5 1LA4RR ;
25 FUBRT B 305 MR A5 480517 5. 6 R RIER ; T 008 %
(RN S TR -2 tE 3

Fig1 HPLC chromatograms

A.blank placental perfusate; B.blank placental perfusate and internal stan-
dard; C.blank placental perfusate and mixed reference substances; D.
blank placental perfusate, mixed reference substances and internal stan-
dard; E.test sample; E1.the amplified chromatogram in 0-18 min; E2. the
amplified chromatogram in 19-33 min; 1.chlorogenic acid; 2.forsythia-
side B; 3.forsythiaside A ; 4.baicalin; 5.forsythia glycosides; 6.luteolin; 7.
wogonoside; 8.baicalein; 9.puerarin

W TR 4N 50 1.2.3.4.5.10,15.20 pg/ml, i8HE30 s,
24283 em, 14 000 r/min 250> 10 min, W B 35 % 10 pl, 3%
“2.27 TN AR SRR o LA YR B (x, pg/ml) SRy A
P 5T At R N B T TR P W TET R LU A () Sl AR AR R A T
[, PAE M A 10 3153 8 Al sl o3 ity o BEAS I R (LOQ) , 25 2R
W2,

x2 HUEXRABER

Tab 2 Results of linear range

s Wit I, pg/ml r L0Q, pg/ml
RIFR y=0011 6x+0.012 0 2~4) 09993 0.1000
B y=0.057 6x—0.009 § 2~40 0999 1 02000
AR A y=0.080 3r—0.028 2 2~40) 09993 0.1500
WA y=0.126 0x—0.034 6 1~20 09994 0.0750
R y=0039 Tx—00121 2~40 09993 03000
AREZ y=0.063 %—0.0329 1~20 0.999 4 00750
WEA T y=0.148 6x—0.056 8 1~20 0990 00375
AR y=0.173 1x—0.0929 1~20 09990 0.1000
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Tab 3 Results of precision tests(¥+s,n=06)

&5 BRI EYRINIELER (n=06)

Tab 5 Results of matrix effects and recovery tests(n=6)

o _ H k% _ H RS %
X15,% RSD, % X15,% RSD, %

SRR 761254775 10 TH4A4TE1355 18
AR B 182.93£3.00 16 189.73£332 18
R A 361.53£4.15 1l 363.15£4.8 12
B 21389.72£317.98 15 2147540+2547 12
AT 112.93+1.82 16 1788+ 1.73 15
ARHZ 352.9246.04 17 358.1843.79 1l
WHAAF 5490+ 1.08 19 52.67£056 11
A% 34684045 13 342+062 19

244 RoetEis  DAURESRE O JE, #5221 47 BT Uy
A A A T (I - 210960058 ) , 435112 B R i T 25 Ui
TRCE 24 h, —20 CYRUHRDAET d AR IIRRE PRI S R 3
IR e, 85 R 3R 4. RFRATTIL, & M RSD<7.3%,
I S AR MR
Fa4 BEMLBEER(xts,n=6)
Tab 4 Results of stability tests(x+s,n=6)
S 24 BT d(-20 ) #3IR(-20C)
Xts,% RSD,% xts,% RSD,% Xts,%  RSD,%

RIFH 729304870 12 78108902 12 7598218 30
ERETD 181224327 18 179132815 45 168431843 50
FEREEFA 358555684 19 351534919 26 3542012066 58
BAT 214342431786 15 2086125480221 38 2077658+123869 6.0
HERF 11668373 32 111274468 42 108.60+7.92 73
KEHE 351304447 13 353081157 33 339.95£1507 44
WA 5088167 33 50174228 45 49.15£3.08 63
HAR 31058166 53 3050£174 57 3105188 6.1
245 BEMHRE  BOWEERTH (S : 210960058)6 17,
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XeJ B VAV, T iG55 0 A T Y R v A ) 1 VR,
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D B b
Xts,% RSD, % X1s5,% RSD, %

SRR 10483£597 57 97.7246.02 61
B 969346.79 70 9848+8.19 82
HE R A 9033719 8.0 112.3747.66 68
WA 105.78£5.99 57 10450+ 6.95 67
HERT 101.20£746 74 98.07+4.83 49
KEHE 92.7342.93 32 92.73£2.9 32
WHAAF 9290497 53 92.80+5.04 54
BAE 90.63 +4.96 55 98.80+5.40 55
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