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HPLC EPMR P HRSHE. NEFH. 85K

MREEREE

B2 xgte
(1. JEFHZERIRS: 25% 08, 0T TEFH 1100165 2. HHA 4 MR, Sk K& 130000)

# E: BW @ e R b s S 8%k Ak KA HPLC 7%, ZORBAX SB-Cis
kA (250 mm x 4.6 mm, 5pum) 5 J#E: 0.8 mL-minT; fHiE: 30 °C; REMIPEAL: 280 nm.
SR R EEAE S, DS, EER SR 4 Madrie, 4
IyIE Gy B R, & VG WA R R AT, BRI 5N 96.86%-99.59%- 100.01%. 98.24%,
R, POESIF. EER. WS EHMN RSD 4314 0.81%. 0.78%. 0.43%. 1.17%. &5
W ZEERERIE. AR, ATH TR S DO EER DUES R 4
Bor & e E .

KB P s RS SENE: m RO s

hESES: R4 NEIRED: A

WHT I F R DS A R, BT B 5T BONIBE 25 Nk 2 R Ab A 2 SR IR S T R
AR ETT RN, b2 mE. Mot WA, BYTEOVKEIEALY, HRRNENE
BN, SEEARREANZR . ATTIEESL TR P DUEEE WE R WEER 4 Flor
W& BME T, 2Tk R, EELEL, BIMEE T, J5VARIAT, BENSAT R HI AR T
RS .

1 EEHR

20AT S RGHEAH LA (PDA R4, HA Shimadzu A7) , KQ-700DV AU Pk Ve a%
(B E AR ARD .

PSS (E5 e 110715-202223, EEARESE: 97.2%, TEEMSEA RS EF TR
WHSHRE S (LS. 112002-201702, S EFESE: 98.5%, HEEHZ BB EN TR , ¥
A (5 111595-201808, S EIES: 97.9%, HEEMAREEH T , POEE
%H%%(M%-nx&wm%, BRESH: 98.0%, HIFFEMAEMRHARARD @Ak
i, KR tigal, Hhil Uﬁé%*ﬁé@

2 BE

2.1 @iEss

i ZORBAX SB-Cis (250 mm x 4.6 mm, 5pum) ; PLAKE NI A, PMEAFS%C 0.1%
WBERRKIAWONR A B, BEEEPEM (MR E 1D 5 #MiE: 0.8 mL-min'; AiR: 30 °C; il
BeA: 280 nmo FRARCHHZ B AT IETHRE M AT T 3,000,

d)%ﬁfﬁﬂﬂ

WRBEH: 2025-02-22

EEB: F0BE (1991-) , & (PR , FHRKFEN, B, B2, 18252571 B iR
MIFREDT T, E-mail 946824798@qq.com; *IBISIEE: Xt (1979-) , & (BUE) , CFRMAAN, #%, 1
+, WS, FEINFEZGF2EH, E-mail liuvhongzhuo@syphu.edu.cn.
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Table 1 Method of gradient elution
¥EEEBERR 75 3%
t/min @(Mobilephase A)/% @(Mobilephase B)/%
0 16 84
7 16 84
15 20 80
30 35 65
50 40 60
65 40 60

2.2 NHRBARNEE

IPAREERGR S DOREH . AR DU FONIR AE &, I I s 28, B Sm

HEEHI A | mL S5 70 pg. BOEZSEF 25 ng. %R 16 ug. WEEE 5 ug KIRSHER, W5,

23 HiIAmEROHEE

W BRI NEY, Wi, I 0.4 g,

fEr e, EREHIVMT, MEIMAERS

H 70% 0 25 mL, %, WEER, HALATE 30 min (D) 280 W, #HiZ 40 kHz) , A, K
EEE, HERSE 70% LEEANERKNER, WA, JEid, BEENSIER SmL , B S0mL &
R, AR 70% ABERZIE, BRA), e, ERsRiE, RIS

2.4 MEFSZE

T3 kG B WO HE A RO AR RS 10 uL, VEANBUH IR, E, RIS

3 FEEER
30 Z=ERE

AL TT LB BUAN & B2 IO 240K, [R]32] BB VS VAR AR B 70%  CBEAE NS VA VTR -

I3 IR IBORH I S, Bl i B AU 22 R, E B G BOHEAT I RE 5K
SRR, FAVEXTI BN 2 A RAE S0 R B B A R B I R4, Totilide B, SRWT5
AR SR AT IS DOEEH L 351 DORSRAIIE . SV S0 ek L 1.

A

VimAU

mAL

C 500

40 50

70

VmAU

VimAU

150

1—baicalin; 2—wogonoside; 3—baicalein; 4—wogonin controls.

Figure 1 HPLC chromatograms of reference substances (A), sample solution (B), the negative control sample (C),

and blank solvent (D)
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32 SMER

WIS S DO w5 R WHESRISIRMESER, 8, #FE, DI
BRUREIRE (0O NREARER, WEIARFME () AR, SflbriEdizk, BRI E. &%
H: y=4384x-1,764, r=0.999,9; PUHEH: y=4,622x-3,819, r=0.999,9; HEZ: y=16,000x
— 1,878, r=0.999,8; W E: y=6,000x— 1,878, r=0.999,9.

LERRM, WEIFHERERELE 8.165 ~ 163.296 ug-mL! Y[R N 2 RIFRILMER R, PSSt E
fE 3.960 ~ 79.194 pg-mL?! VG N 2 RIFIMZLME R, WERHIFFEE 0.225~22.531 pgmL! JEHEH
ERIFMELMIERR, DOEERAFEE 0.085 ~8.499 ngmL! JEH M2 RIFIILMERR.

33 BEEERR

XA w15 “2.17 TR Gt BELLNE 6 K. SPREW, ERKHEEER

I, FEEERIREE RN 2.

Table 2 Results of precision measurement

® 2 BEEMNESR

Peak area Average peak
Analyte RSD/%
1 2 3 4 5 6 area
Baicalin 16,925 16,899 16,441 16,404 16,664 16,660 16,666 0.79
Wogonoside 31,983 31,959 31,051 30,933 31,457 31,446 31,471 1.39
Baicalein 15,191 15,184 14,879 14,866 15,122 14,970 15,035 0.99
Wogonin 81,483 80,928 77,690 79,450 80,727 80,893 80,195 1.75

3.4 REMRSE
XA MR AT, 4% “2.17 TN A, B eI R, B 36h, JIE 6
o GREW, MR WEREDIE 36 h WiEE. RERRIRE R IE 3.

Table 3 Results of stability test
® 3 REMRRBRER

Peak area Average
Analyte RSD/%
0h 9h 20 h 25h 28 h 36 h peak area
Baicalin 1,637,786 1,639,969 1,661,041 1,645,060 1,644,077 1,670,585 1,649,753 0.79
Wogonoside 309,230 309,230 309,230 309,230 309,230 309,230 311,317 0.70
Baicalein 145,081 143,778 148,565 147,194 148,789 151,717 147,521 1.93
Wogonin 77,690 78,179 79,641 79,720 79,375 80,980 79,264 1.49

3.5 EEMRE

A — AR, 6 4, 4% “2.37 TR ke, MOrlE 6 WK, MErE SRS IE. BOE
. BEER. WHSRNEE. 4RRY, RSSO EENEES . WHEST. HEER,
POEES RIS E, ZEEEHRE . ERERRERILE 4.

ok
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Table 4 Results of repeatability test
® 4 EEMRRER

Quantity contained/(mg/tablet)

No. Sample size/g
Baicalin Wogonoside Baicalein Wogonin

1 0.401,9 46.09 8.69 3.47 1.21
2 0.402,8 45.62 8.6 3.44 1.22
3 0.402,8 45.52 8.58 3.47 1.22
4 0.402,0 45.29 8.53 3.47 1.21
5 0.401,6 45.71 8.61 3.49 1.23
6 0.402,8 45.59 8.59 345 1.26
Content average/(mg/g) 45.64 8.6 347 1.23

RSD/% 0.58 0.58 0.44 1.32

3.6 EERK

FEERI A S R®AAEAN 02 ¢ GEEH. NHESH., HERMIES KT EDIHN 45.64.
8.40. 3.466 1 1.225mg/g) £ 6 iy, B HEHEILIEH, AR EMNREXBSER 25 mL (G
ZAF DU S RIS R R 308 0.344,6..0.063,0,0.022,7 F1 0.008,57 mg-mL"),
F AR S VTR R & A, AR, TR ESCR . IR EISCR TR A R IR 5.

Table 5 Calculation results and sample recovery rates of baicalin, wogonoside, baicalein and wogonin

R5 BSH. N&ESH. EFFENMNESHEMEERETEER

Sample Known Amount of control Measured Average RSD/
Analyte Recovery/%
size/g quantity/mg added/mg quantity/mg recovery/% %
Baicalin 0.21 9.47 8.61 17.78 96.57 96.86 0.81
0.21 9.44 8.61 17.74 96.40
0.21 9.42 8.61 17.78 97.15
0.21 9.52 8.61 17.81 96.32
0.20 9.32 8.61 17.62 96.39
0.20 9.28 8.61 17.75 98.32
Wogonoside 0.21 1.78 1.58 3.31 99.60 99.59 0.78
0.21 1.78 1.58 3.30 99.16
0.21 1.77 1.58 3.30 99.38
0.21 1.79 1.58 3.31 98.87
0.20 1.76 1.58 3.28 99.44
0.20 1.75 1.58 3.30 101.07
Baicalein 0.21 0.72 0.57 1.28 99.76 100.01 0.43
0.21 0.72 0.57 1.29 100.20
0.21 0.72 0.57 1.28 100.33
0.21 0.72 0.57 1.29 99.29
0.20 0.71 0.57 1.28 100.45
0.20 0.70 0.57 1.27 100.01
Wogonin 0.21 0.25 0.21 0.46 97.47 98.24 1.17
0.21 0.25 0.21 0.46 97.07
0.21 0.25 0.21 0.46 98.55
0.21 0.26 0.21 0.46 97.54
0.20 0.25 0.21 0.46 98.63

0.20 0.25 0.21 0.46 100.19
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4 SR

& ANV RE S BEAT T L RE SRR A Ee A, SR K 6. G EM, 9 KAt RSD /v
T 2.3%~384%; B L Mk HbEZEFE RN, Heab ez 58000,

Table 6 Total content of samples from nine enterprises and RSD

%6 9 Rl HERSERFHALE RSD

No. Manufacture Batch Result/(mg/tablet) Average/(mg/tablet) RSD/%
1 W 29 21.25-23.69 22.31 3.1
2 Y 34 17.35-21.83 19.07 59
3 Z 33 13.80 — 20.65 15.50 9.6
4 L 28 0.33-1.05 0.62 384
5 H 17 15.94-19.25 18.23 5.4
6 D 8 19.49 —23.39 21.84 7.3
7 A 4 13.74 - 16.36 15.03 9.4
8 X 3 13.97 - 14.63 14.28 23
9 F 1 17.78 17.78 0.0

5 itig
5.1 WAHAKHERE

(e NRSLRIE 25 0) 2020 A f— 0I5 5000 F 20251 & & I8 MRl 280 nm: 28
By LC-20AT AUJGiBAGIE, 76 200 ~ 400 nm U [l A A THHE . 4 P& 397E 280 nm Pt i
KU, B 58 1% 77 92 R K 280 nm.
5.2 REUEFIRIERE

PREUGAFE G T HEE. AR E 70% CSEERFIVET], 430058 1 = 75 1250 ) 4 i
W, R T BN, DMEREL 70% ZEENSRIUA ISR U AR, ORI 70% 2
BRSO o

Table 7 Determination results of different extraction solvents (mg/tablet)

® 7 FRENEANESER (mg/h)

Methanol 70% Ethanol
Fluid
Baicalin  Wogonoside  Baicalein Wogonin  Baicalin  Wogonoside  Baicalein =~ Wogonin
Quantity
) 15.12 2.56 0.96 0.26 17.96 3.32 1.15 0.42
contained

53 REVSERER

S P R [ 3 R P AR BT AT T S . AR B 70% LRENVET, 43 R A A K Rl
7 AR R 30 mine A1 8 AR, BRI M HRICSCR IO 25 R, MOR B 1] S 5
[ P R TV
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Table 8 Results of different extraction methods (mg/tablet)
® 8 TEHENAZENESR (mg/h)

Ultrasonic extraction Reflux extraction
Method
Baicalin  Wogonoside  Baicalein Wogonin Baicalin Wogonoside  Baicalein Wogonin
Content 17.48 3.33 1.18 0.45 17.27 3.40 1.16 0.43

5.4 RENATIBIRYIERE
WP (AT 5L, B AESEEL 20, 30, 40 min. WIE 9 A, 30 A1 40 min #EAEHEEL
BRTCHEZ5, MCRHEAHEI 30 min.

Table 9 Measurement results of different extraction time (mg/tablet)

® 9 FREMHERNESER (mg/h)

Time Baicalin Wogonoside Baicalein Wogonin
Ultrasound 20 min 16.57 3.02 1.12 0.36
Ultrasound 30 min 17.97 3.38 1.20 0.44
Ultrasound 40 min 18.02 3.41 1.18 0.43

)

6 4t

AT T HPLC VENE AR 358 . DU S MBS RS RS ',
a5 K ] ZORBAX SB-Cis k(250 mm x 4.6 mm, 5um) , PLZA5-RF%0 0.1% B A
ENAHREATEREEBENG, WEA 0.8 mL-min™', ALK 280 nm. Tk RAEA R EIR, 4 P4k
PERRRI (r =0.999,8) , [HULEN 96.86% ~ 100.01%, RSD < 1.32%, FaEt:. HEHEMER
PERIFF A ER . IR, DMARI L 70% ZEEEA 30 mine SERRFESHIIE S REW, %05
VETE . AR, IS T R s

S E Mk -
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Determination of baicalin, wogonoside, baicalein, and wogonin

contents in Huatan Pingchuan tablets by HPLC method

SUN Yao' 2, LIU Hongzhuo'*

(1. School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China; 2. Jilin Provincial
Institute for Drug Control, Changchun 130000, China)

Abstract: Objective To establish a method for determining the content of baicalin in Huatan Pingchuan



0 H FNEESE: HPLC RN AL PG B i 8. RS, HEENNESRES R 93

tablets. Methods The HPLC method was used in a hromatographic column with ZORBAX SB-Cis column
(250 mm x 4.6 mm, 5 pm), the flow rate of 0.8 mL-min™!, the column temperature of 30 °C, and the
detection wavelength of 280 nm. Results Under the established chromatographic conditions, the four
components of baicalin, wogonoside, baicalein, and wogonin were determined. The separation between the
components was good, and the linear relationship within their respective ranges was good. The recovery
rates were 96.86%, 99.59%, 100.01% and 98.24%, the RSD values of baicalin, wogonoside, baicalein and
wogonin were 0.81%, 0.78%, 0.43% and 1.17%, respectively. Conclusion The method is simple, stable,
and has good reproducibility, and can be used for the determination of the contents of baicalin, wogonoside,

baicalein and wogonin in Huatan Pingchuan tablets.

Key words: Huatan Pingchuan tablets; baicalin; bontent determination; high-performance liquid

chromatography



