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BRRAEEEARUEREAS 8 MEMLAS SE
B, FEH, RER

(MEAHBRETERERK - TEE ZEH/EF O, 7 AN 450009)
WE-HHN AR EN TP §HFHRS, O ZRRMEE L ik EiEAEHN Agela C (250 mm X 4. 6 mm,5 pum) , 7348
LI - 0. 1% H Bk ik (BB S BL) , ik 2 1.0 mL / min, 40 % K 2 225 nm( % 253 45 % 00 F) 257 nm (£ R HF) 275 nm(F %
HOREERF HEE R EEE)B320nm( =K THF) ,AEBA S C,HHET A I0pLER RS HHF K F L
H EHEF X EER HEE R BEERFRESANAE 1.06~31.77 pg/ mL.10. 06 ~301. 90 pg/ mL.1. 55~ 46. 62 pg/ mL.1. 95~
58.48 wg/ mL.13.10~392.92 pg/ mL.3. 76 ~ 112. 93 wg/ mL.1. 89 ~ 56. 80 wg/ mL.0. 52~ 15. 63 pg/ mL & B A 5¥ @R LML £ 2
RFF(r=0.9997), &5 A 4 0.74,0.86,1.09,1.37,0. 52,0. 45,0. 47,0. 42 pg / mL, %R FE 5 %] 4 0. 21,0. 25,0. 31,0. 39,0. 16,
0.13,0.14,0. 13 pg/ mL 4 % B AR LR 4 R4 RSD 35 0T 2.0%; F 3 mAt el & 4 103.43%,99. 19%, 101. 82%,
102. 64%,97. 09%,95. 21%,98. 46%,99. 78%,RSD # 2.91%,3.33%,2. 17%,3.98%, 1. 84%,0. 86%,2. 91%,2. 87%(n = 9) . E&if Ff
B ERAEMAR B AN MG EREHTE,TA T IR TN,
K@ Y E A BRRAE SR SN E
Simultaneous Determination of Eight Active Components in Kunbao Pills by HPLC
HUO Tiantian,Ll Yixian ,XU [Jinling
Henan Vaccine Center Control ,Zhengzhou ,Henan 450009, China)

XEHS 1006 — 4931(2026)02 - 0095 — 05

(Henan Institute for Drug and Medical Device Inspection +
Abstract: Objective

eight active components in Kunbao Pills. Methods The chromatographic column was Agela C,; column (250 mm X 4.6 mm,5 pm),

To establish a high performance liquid chromatography (HPLC) method for the simultaneous determination of

the mobile phase was acetonitrile — 0. 1% phosphoric acid aqueous solution (gradient elution) ,the flow rate was 1.0 mL / min,the
detection wavelengths was 225 nm (for paeoniflorin and specnuezhenide) , 257 nm (for mangiferin) , 275 nm (for baicalin,
wogonoside, baicalein, and wogonin) , and 320 nm (for stilbene glycoside) ,the column temperature was 35 °C,and the injection
volume was 10 pL. Results The linear ranges of mangiferin, paeoniflorin, stilbene glycoside, specnuezhenide, baicalin, wogonoside,
baicalein and wogonin were 1.06 - 31.77 pg / mL,10.06 - 301.90 pg / mL,1.55-46.62 pg / mlL,1.95-58.48 pg / mL,13.10 -
392.92 pg / mL,3.76 - 112.93 pg / mL,1.89 - 56.80 pg / mL and 0.52 - 15.63 wg / mL, respectively (r > 0.999 7). The
limits of qutification were 0.74,0.86,1.09,1.37,0.52,0.45,0.47 and 0.42 g / mL,and the liimits of detection were 0.21,
0.25,0.31,0.39,0.16,0.13,0. 14 and 0.13 pg / mL,respectively. The RSDs of precision, stability and repeatability tests were all
lower than 2. 0%. The average recoveries of eight active components were 103.43%,99. 19%,101. 82%,102. 64%,97. 09%,95. 21%,
98.46% and 99.78%, with RSDs of 2.91%, 3.33%,2.17%,3.98%, 1.84%, 0.86%,2.91% and 2.87% (n = 9), respectively.
Conclusion The method is simple to operate, precise, stable, reproducible and the results are accurate and reliable, which can be
used for the quality control of Kunbao Pills.

Key words: Kunbao Pills; HPLC;content determination
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FrRR TG R LAY, BRI, IR e i B AN [R) 24 4 1 21
SRHEATINNAE , DS G b 4 ) 24 5 A T f 4 AR SR A A
AT T A8 24 B RS TAE S A SO i ) 3 A
ST ST T R O R € (HPLC) 325 ) Hsf 300 7
FEAL 8 P A3 AT B 5 rh ) R ST T
L VT IR DT AT RURAT TR AT 2591, B
FIEE A S AR AR AR A R
) B, DU R A i s L i AR S
PARAE I F

1 XE5RKHE

1.1 {2z8

Agilent 1260 B /55 24 W AH €335 4 (55 6 Agilent 2
A] ), L 1260 28 4% 4 [ 21 & 4% (DAD) 5 XP105 #4
L, F K- (B - Mettler Toledo 23 &l , 5 4 0. 1 mg) ;
XMTD — 204 %%t =X B PPe I K v B (L vl BR g R 7
A BR A F] ) 5 Milli — Q 5558 4l 7K 4k BR R 4t (1l
Millipore A 7] ) o
1.2 X%

g LA A A S e ST - S5 B AL b5l
HS6 — ST; C w512 S8) 5 v S 41 Xf B it (b5
9 111607 — 200402, HE55 5200 7 FH ) L8 - 25 60 HEL
(L5 111514 - 201706, 4155 00 ), A5 25 15 %) Bj
il (A5 K 110736 — 201943, 5 12 96. 8% ) 42z vi 1 %t
B (HE5 111926 — 201906, 75 1+ 95. 0% ) | 5 %1 X}
B (5 110715 - 201619, & & 93. 5%) I &1
Xof BR (452 112002 - 201501, &% & 98. 8%) \ #E %
20 BE S (H1E5 8 111595 - 201306, 5 1 97.8%) , 1
Wy [ v A 24 A R R R A B s R 0 T N A
(BB FEFE A= W B AR ATBRA F] L Hik5-2h 16081510, 7
> 98%) 5 LNE R IS, FAARI B A B e, Kl
B,

2 HEEER
2.1 fBifsH

g AL Agela C g (250 mm X 4.6 mm, 5 pm) ;
WA LHE(A) = 0. 1% B B2 /K VW (B) |, B 52 v 1t
(0 ~5 min I} 5%A, 5 ~ 30 min 5} 5%A — 40%A , 30 ~
50 min B 40%A — 80%A ) ; JiL i : 1. 0 mL / min ; £ 0 %
2225 nm(AFEY T Rt 01T ) (257 nm (P25 ) (275 nm
(EEH WEST EESR WNHEER) 320 nm (K
LT ) s HEIR 35 °Ci EAE R 10 wl.

2.2 ARHE

TR A Ko Sl T« 4 ) L 8 o ket B G o, R R R
BB 10 mL A B , FH 50% H B i 2 25, s —
XiF R SR 28, 45 BGE 2, B A — 10 mL & &, 50%
FH s 5 25, T ) B TR A5 %o T O 8 R, G % B B 0. 1,
0.5,1.0,1.5,2.0,3.0 mL, 735 & 10 mL & &+,
50% H Sl O 25 BC R G IR A5 6) BRI TR 1 - 6.4%
X HE St O e S TR T R TR B LR 1

P A VR - B 22 5 T A AR A L, WA
P10 g AGEFRE , B HIEHIERT, I 50% HEE25 mL,
FEA] FRAE R, J5 80 “CHn#A I HEHL 1 h, R BE
T, FRFRE T i, FH 50% H B A2 ek 2 1 T i, $ 5, 48
0. 45 pm AL UERENE L, IEED8 IR, BIAS .

B X BBt 9 YA g B 2 AL ) Ak e RN TS
AR VT T S, AT RAT L B R R ]
PR it 3R 24 4 2y i g IS o) B e A A TR
7 5 ) A B X R A TR
2.3 HEFEEZE

T JE M B2, 2 00 R IR A X R S 3
VAR B R S VO o, 3 2. 1 T8 g A R 2R A
FE L TE i I g R I TR S 5 IR A R
T e 15 A 7] O P s 1) Ab A7 A I 2 35 0, B B G T
P G5 A Lo S 2 B FE YR T 1. 5, B i Eio%
FRFI RS AT F 3K F 4 000, 2 BH L J@ M R AF E LI 1.

®1 MRBBHERRRAERE

Tab.1 Sample amounts and solution mass concentrations of reference

HBRE E—3BR AR ORAMNBR RAMNER RAMNEER RATESE RASES RANRBLE RANEL
Ry BEE EER HE &k | B2 Bk 3 B4 RS R 6
(mg)  (mg/mL) (mL) (pg/mL)  (pg/mL)  (pg/mL)  (pg/mL)  (pg/mL)  (pg/mL)  (pg/mL)

TR 10. 59 1. 059 1.0 105.90 1. 06 5.30 10. 59 15. 89 21. 18 31.77
GEES 51.98 5.032 2.0 1 006. 33 10. 06 50. 32 100. 63 150. 95 201. 27 301.90
R UEH 15. 54 1. 554 1.0 155.40 1.55 7.77 15. 54 23.31 31.08 46. 62
S 1 20. 52 1.949 1.0 194. 94 1.95 9.75 19.49 29.24 38.99 58.48
R 70. 04 6. 549 2.0 1309.75 13.10 65.49 130. 97 196. 46 261.95 392.92
P& E 38.10 3.764 1.0 376. 43 3.76 18. 82 37. 64 56. 46 75.29 112.93
FEE 19. 36 1. 893 1.0 189. 34 1.89 9.47 18.93 28.40 37.87 56. 80
kAR E 10. 42 1. 042 0.5 52.10 0.52 2.61 5.21 7.82 10. 42 15. 63
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: ZRUHH 4 A 5 RS
./1:%/\%? 7. kB E 8 REAEE
A BAIMRBRAER3 B AARXZREZR C - H PESELRE
RS ANBIEHR T FTE L, 8% K H,H5, e R k)
E1 S¥HERIEE
1. Mangiferin 2. Paeoniflorin 3. Stilbene glycoside 4. Specnue-
zhenide 5. Baicalin 6. Wogonoside 7. Baicalein 8. Wogonin
A. Mixed reference solution 3 B. Test solution C - H. Negative
reference solutions (lacking Wine — Ligustri Lucidi Fructus,Pro-
cessed Polygoni Multiflori Radix, Paeoniae Radix Alba and Pae-
oniae Radix Rubra,Scutellariae Radix, Anemarrhenae Rhizoma,
and all the above components,respectively)
Fig.1 HPLC Chromatograms

KMERRBLE 2 2 T IRAX M EW 1 -6
A 47 2. IR 3 25 AR O3 0 ERE I G | 10 SR 0 ﬁ
B DA DN 20 BB VR B (X, g / mL) N R AR A | e T
(V) WA IEATEE R S5 R WA 2,

R2 HUXR EERSENRERER(n=06)
Tab.2 Results of linear relationship,LOQ and LOD (n = 6)

Edta AER AR

BES HREF#E r

(pg/mL) (pg/mL)  (pg/mL)
ER¥F Y,=65.341X, +6.361 0,997  1.06~31.77  0.74 0.21
GERS Y,=26.475%,-6.397  0.9999 10.06~301.90 (.86 0.25
ZHEUSE V=43.084K-1.529  0.9998  1.55~46.62  1.09 0.31
HE0F V,=28.0710,-0.805 10000 1.95~58.48  1.37 0.39

FRHF ¥;=59.124X,+9.683  1.0000 13.10~392.92 (.52 0.16
RERFF Y,=79.631X,-4.614  0.9999  3.76~112.93  0.45 0.13
*5E Y;=84.565X,-4.685  1.0000 1.89~56.80 0.47 0.14
REEE Y= 117.330X,- 1.502  1.0000  0.52~15.63 0.42 0.13

G0 B 5 e PR 5 4% - OR 5 % BRI TR L TR R
Jo ¥ 2. VIR S AR e, DAE I L4351 10+ 1
A3 1B 8 BT VA B A i B AR PR o 25 SR 2% 2.

K IR < BOR A X AR VTR 3 R o, 2. 1
T SR S AR AE 6 K, i SR T AR L 5 R IR
T AT R AT R U ST DU AT
WA R DU R R RSD A3 M 1. 71%,0. 42%,
1.05%,0.94%, 1. 44%,0. 80%, 0. 61%,0. 83%(n = 6) ,
FHAARG % P R

FoE RIS R & (L5 o S IE & 42 2. 2 T
07 ¥ il A A W, 43 TR IR R 0,4, 8,12, 16,
20,24 hBF4E 2. 1300 R 5 S5 dE RN A | 1 s 05 E

TR AT ORGSR i dE S

Yiﬁé\ A DRSS R E@RSDéa\lejpm.os%,
0.72%,0.81%,1.04%, 0. 84%, 0. 93%, 0. 35%, 1. 43%
(n="7), F WAL SV T 2= IR 24 h INBEARRE -

AR BORE S (AL S SO & &L dh 6 1y, %
2. 2000 R 5 AT A A RV U, 4 2. 1 IR A %
PSRRI A 0 SRV THT AR, TSR i A R R
T AT ORI R T B DU
WAR ESZ B RSD 43 )4 0.99%, 0. 87%,
1.22%,0.67%,0. 80%, 1. 54%, 1. 03%,0. 42%(n = 6) ,
Kk HEE R

T [T g6 - BRE 3 s A o (5 S1)9
B3 0.5 g, 73 B IAARG b  Jo £ VAR R A A 00 B of
PRSI, 4% 2. 2 00N J7 il A R U, $ 2. 190
TS SRR S AT, TR DR S IR LR 3

it FH A S« BORE i (b5 ST) 45 2. 2 300 F 5 ik
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] 2 63 A T, 0 o0 5 5N Tl (3 A (CAPCELL YRR F.
PAK C,s MG # . Phenomenex Gemini C,5 110A #£#1 Agela 2.4 HREBNE

CohE) AR (0.9, 1.0, 1. 1 mL/ min) &R [ 36 ‘e , .
(25.30.35 (C ) B i 8 L4 UL 4018 B B8 AR 4% 30 ik, 402 2. 2300 F s o A i
i 45 5 19 RSD B/ T 5. 0% W @ikt s WO STPATI 00 302 15U QR PRILRRIE , i i
AR 2 4 — SRR O Ay D R B SR T TR, DR i 5 SR % 4,

F3 MEEKRIEER (n=9)

Tab.3 Results of the recovery test (n = 9)

HRs  BE4Emg  mAE(mg) WEE(ng) WRE®) X% RSD(%) | HNAS  HEAE(ng) MAZ(mg WEEmg =EE%) X% RSD(%)
ER% 0.1002 0.0562 0.1589 104.41 #RF 1.5985 0.7578 2.349 95.86
0.1001 0.0562 0.1594 105.55 1.593 0.7578 2.3496 99.41
0.1002 0.0562 0.191 104. 88 1.5976 0.7578 2.3424 98.29
0.1004 0.1124 0.2139 100. 98 1.6014 1.5156 3.1065 99.31
0.1003 0.1124 0.2172 10402 103.43 2.9 1.5995 1.5156 3.0556 96.08  97.09  1.84
0.100 1 0.1124 0.208 4 96.32 1.5972 1.5156 3.0402 95.21
0.1003 0.168 6 0.2791 106. 04 1.600 1 2.2134 3.8435 98. 68
0.1002 0.168 6 0.2763 104.47 1.5976 2.2134 3.765 1 95.34
0. 1004 0.168 6 0.276 1 104.23 1.6007 2.2134 3.7741 95.60
GEE 1.3880 0.662 1 2.0205 95.52 REEH 0.3007 0.1527 0.4455 94. 86
1.3861 0.662 1 2.0687 103. 10 0.3002 0.1527 0.4452 94.99
1.3872 0.662 1 2.0399 98.58 0.3005 0.1527 0.4456 95.05
1.3905 1.3242 2.6647 96.22 0.3012 0.3053 0.5911 94.96
1.3889 1.3242 2.6549 95.61 99.19  3.33 0.3008 0.3053 0.5909 95.02 9521 0.86
1.3869 1.3242 2.7161 104.91 0.3004 0.3053 0.5978 97.41
1.3894 1.9863 3.3457 98.49 0.3010 0.4580 0.7359 94.97
1.3872 1.9863 3.3935 101. 01 0.3005 0.4580 0.7355 94.99
1.3900 1.9863 3.3623 99.30 0.3011 0.4580 0.7360 94.97
ZALUHF 0.1804 0.0910 0.2753 104.29 5% 0.0802 0.0411 0.1195 95.68
0.1801 0.0910 0.269 1 97.75 0.080 1 0.0411 0.1202 97.65
0.1803 0.0910 0.2708 99.46 0.080 1 0.0411 0.1193 95.31
0.1807 0.1820 0.3653 101.42 0.0803 0.0822 0.1598 96. 69
0.1805 0.1820 0.3699 104.06 10182 2.17 0.0802 0.0822 0.164 1 102.04  98.46 2.9
0.1803 0.1820 0.368 8 103.57 0.0801 0.0822 0.1632 101.08
0.1806 0.2730 0.456 6 101. 11 0.0803 0.1233 0.2001 97.16
0.1803 0.2730 0.4618 103. 12 0.080 1 0.1233 0.2000 97.22
0.1806 0.2730 0.4579 101. 56 0.0803 0.1233 0.2075 103. 17
Fek R 0.1854 0.0931 0.2773 98.71 RESF 0.050 1 0.0280 0.078 1 99.96
0.1851 0.0931 0.2837 105. 86 0.0500 0.0280 0.0778 99. 14
0.1853 0.0931 0.2738 95. 06 0.050 1 0.0280 0.0770 96. 14
0.1857 0.1862 0.3823 105. 56 0.0502 0.0560 0.106 1 99.82
0.1855 0.1862 0.3799 104.39  102.64 3.98 0.050 1 0.0560 0.1039 9.07  99.78 2.87
0.1853 0.1862 0.3808 105. 02 0.050 1 0.0560 0.1055 98.98
0.1856 0.2793 0.4603 98.36 0.0502 0.0840 0.138 1 104. 69
0.1853 0.2793 0.4798 105. 44 0.050 1 0.0840 0.1339 99.79
0.1857 0.2793 0.4795 105.19 0.0502 0.0840 0.1371 103. 48
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*®4 HMABWELR(mg/g,n=3)
Tab.4 Results of sample content determination (mg / g,n = 3)
BEOERE OHE CRUBF BANE RSE RS B8 A%t
S 0.20 277 0.36 0.37 319 0. 60 0.16 0.10
2023 28 0.32 0.45 3.54 0.67 0.21 0.12
3021 2.68 0.29 0.44 3.3 0.63 0.18 0.11
4024 2% 0.24 0.35 310 0.59 0.14 0.09
S5 019 2.8 0.27 0.35 323 0.62 0.20 0.11
6 0.09 162 0.20 0.29 2.42 0.46 0.12 0.08
ST 012 174 0.18 0.25 2.38 0.45 0.14 0.08
S8 0.060 2.06 0.14 0.30 2.05 0.39 0.11 0.07
3 Tt
3.1 mshiEfii
WA E P HE T 3 RE (FEE - K.
NG - KOG - HEE - K ) X4 L4 1 20 B SUR
SE RS WA S ETE O - KRG T B RUR AT
SYEEYIRT 1.5, gAY R b [ B 1 7K AH
FRAKFR M E00y 4 0.0. 19 .0. 2% F10. 3% It (a3 i
PRS2 TR, 485 SR AN T AR FEL 20 501 Wl PR /K W T X0 A R T ek
S (0,7 6 (1% DA 7R TR 1 A RT BB B TR Y I sh Al
(9 pH 25 75 B A AR M L DA T A A €2 3 0 1 T R R 4y
BRI LR B T B RO e R R S R AR AR Y
VRS, BB 2 - 0. 1% B K VA WAE ] i sh A .
3.2 g IIERE
I DAD 7£ 190 ~ 400 nm {1 Bl RS , 2% S 2 S 4
R G I RSO 435314 257 nm 11320 nm
53 IR A 2 b B R G 0 i 4 5 AT 245 RRE Lo DT Y
e KW W% K 23591 4 230 nm A1 225 nm, ] A6 5286 15
i, PEFE 225 nm M0 F 3R 2 A4S 4 B RG IK L iE S
OB AR DU SR B d R K 4 )
K 277,273.5,247.7,274. 7 nm, K AL, fe &k
$£275 nm 18y 3R 4 Flosi o i AG I ik K
3.3 REAEIEEDS
T g6 2 22 T R AR 6] 9 4 By 3 (Il i #n R
AR EUE ) X5F 8 B B A i R 118 5 1, 23 R T g v i B
RS AT ORI R T 98% . % 58 T AN F 2
A 71 (30% HEE L50% FF . 80% FF N 12 ) 76 AN [F]
FFE I ] (20,40, 60 min ) X 45 %70 $2 BOR ()52, 25
SR A e AR O O 2R T 50% WY B 42 B 60 min, %
ZET MK S AREE N 1.0 g B, 40 30 10,25, 50 mL
50% H R 25 20 43 1 SR ICR , 25 30 10 mL B, #4021
AFEICRAL; N 50 mL B, P25 AR A KA
TEAE A B R IR Y o0 R T VR B AR, T Bk S 4
SRV B A s I 25 mL S, 8 ol il o R R R 40
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