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(I WAEHE TR GHBRARK, LA HHE 255086; 2. REHZH < Hil > ARAR, LA HHE 255086)
WE:BR A TR NERETRBA TS F EREEF A FTRR ERF HERS T HARMEL R X EiEah
Waters Symmetry Shield RP C ,4£(250 mm X 4. 6 mm,5 wm) , %3048 A T — 0. 1% Hig ik (6 F 3 B) , Rk 4 1.0 mL / min, %0 9%
Ko #1 A 240 nm(HeF ) 328 nm (£ 8 3 A) 322 nm (F FTHLEL) (202 nm (£ 383 ) (252 nm (H ¥ 82) , 4208 4 40 C, #H A
10 pLo R BT GEMBEF A F AR 2T H B R 2R E 5 A AE 58.55~292.73 pg/ mL.30. 02~ 150. 08 pg/ mL .
2.33~11.63 wg/mlL \4.72~23.61 pg/ml \7.29~36.43 pg/ mL S E A 5% @mAREM LR RIF(r>0.999 7,n=6) ;4% F F
M E A MR 4E R4 RSD 0T 2.0%(n = 6);-F ¥ e AfEi & 5 %) 4 98.94%,99. 42%,97. 70%,99. 83%,100. 51% , RSD %~
A 0.67%,1.33%,1.59%,1. 30%,2. 07%(n = 6) .3 WA P Lik 5w ad-F3H4F 55 4 13.98,7.27,0.58,1.12,1. 87 mg / g.
G PR R BRARRAR RS E LM, T A TR A AR TR P S AR
KR AR T R WU B ACRAR &k ik S R AR
Simultaneous Determination of Five Components in Qiaozhi Yatong Granules by HPLC
Sun Yantao',Zhai Zhaoling',Cao Daming’ ,Ma Shuai’,An Baiping'*,Bi Chunyan'
(1. Zibo Institute for Food and Drug Control,Zibo,Shandong 255086, China; 2. Rongchang Pharmaceuticals < Zibo > Co. Ltd. ,Zibo.Shandong
255086, China)
Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for the simultaneous determination
of geniposide,forsythoside A,isoferulic acid,forsythin,and glycyrrhizic acid in Qiaozhi Yatong Granules. Methods The chromatographic
column was Waters Symmetry Shield RP C,; column (250 mm X 4.6 mm,5 um),the mobile phase was acetonitrile — 0.1%
phosphoric acid solution (gradient elution) , the flow rate was 1.0 mL / min, the detection wavelength was set at 240 nm for
geniposide, 328 nm for forsythoside A, 322 nm for isoferulic acid, 202 nm for forsythin, and 252 nm for glycyrrhizic acid, the
column temperature was 40 °C, and the injection volume was 10 pL. Results The linear ranges of geniposide, forsythoside A,
isoferulic acid, forsythin, and glycyrrhizic acid were 58.55 - 292.73 g / mL,30.02 - 150.08 pg / mL,2.33 - 11.63 pg / mL,
4.72 - 23.61 pg/ mL,and 7.29 - 36.43 pg/ mL (r = 0.999 7,n = 6),respectively. The RSDs of precision, stability, and
repeatability test results were all lower than 2.0% (n = 6). The average recovery rates of geniposide,forsythoside A ,isoferulic acid,
forsythin,and glycyrrhizic acid were 98.94%,99.42%,97. 70%,99. 83% ,and 100. 51% ,with RSDs of 0.67%,1.33%,1.59%,1.30%,
and 2.07% (n = 6),respectively. The average contents of the above five components in the three batches of samples were 13.98,
7.27,0.58,1.12,and 1.87 mg / g, respectively. Conclusion The established method is simple, accurate, and reproducible, which
can be used for the simultaneous determination of five components in Qiaozhi Yatong Granules.

Key words:Qiaozhi Yatong Granules; HPLC;content determination of multi — components
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DR E R AR B S R WS - 5725
(B - 0725) — 20147 ] {H & & 2 WA AE 7 B4
T, B — I I M L 4 T 4 o RN R4 AR 1 5
B4 PN E O B o TR D T B 2 R R R A L
T NS R EE PUR ISP A2 AT TS ke
ff T PUR M AT T 1 oA H B E a0 o) S BT AR
MR ELA AR UM TH RAVE A TR IRR v 3 B R 2
G301 T B AT g KRS I P R, TR ER B W
FIPLR Bl Prad B 2 B A R L2 - 3 T
SFJR ORI 22 21 4y 0 S I 9 1 R DL A AR Y
WS S0k (14 - 22], #E N7 T () B A ) 7] v 342 S
A AT Ae 1 R TELER R 5 R
FA) v SO 2,33 (HPLC ) 15 AR TE 4N R o

1 UFE5KH

1.1 {238

MS105DU % H1 F K (Hi+ Mettler Toledo 23 7] , K
J£ 4 0.01 mg) ; LC — 20A % HPLC {% ( H 4% Shimadzu 2>
A, BiA SPD — M20A AU 42 45 4 51 46 I 2§ (PDA ) Al
LC - solution {435 T/ 3 ; KS — 300E %I 4 74 i1k 1 v %
(7 g BE R A R R A AT FRA ], D12k 300 W, A5 %6
440 kHz) .

1.2 X%

FUNE 9 FURE Rl AR 25 M S A e A A RN 7D
543901k 230501,230502, 230504 ) 5 5 % BE & (1t
5110749 - 202320, 184 98. 1%) , % AR 1 A X HE
i (1654 111810 - 202209, %5 124 96. 4% ) , Bl B R
X BE L (HES R 111698 — 201904, 5515999, 3% ) , s
SRS (05 110821 - 202318, &M 95. 8%) , H B R
Bk B (0450 110731 - 202122, &R 94. 4%) , H
BRI = HE R R /1. 020 7,90 [ T E A5 2
Kz E BE SR B 5 £ (A5 20240110) , B R (A5
20240923) , Bz (L5 4 20240701) , ¥ Jy o384t g [
KEEHREE Ak AR A BRA ] KR A il 2l .

2 HEEHER
2.1 @iEEH

(A4 . Waters Symmetry Shield RP Cg#£(250 mm x
4.6 mm,5 wm) ; Ji s LG (A) - 0. 1% B 2 % W
(B) , BB UERE (0 ~ 17 min I} 4%A — 18%A ,17 ~ 25 min
B} 18%A, 25 ~ 35 min B} 18%A — 20%A , 35 ~ 45 min i}
20%A — 22%A, 45 ~ 70 min B 22%A — 50%A , 70 ~
72 min B} 50%A — 100%A ) ; i < 1. 0 mL / min ; &0 3
1+ : 240 nm (0 ~ 25 min, #5F 1) , 328 nm (25 ~ 30 min,
HEBELF A) L322 nm (30 ~ 40 min, 5 FIBLRZ ) , 202 nm
(40 ~ 55 min, ¥ 1) , 252 nm (55 ~ 80 min, HH R ) ;
FEWR : 40 C; 10 plo

94

2.2 BRiEHE

3BT R A LSRR G
PR A Xof R A5 1 o R B ROE I 50% HH IS WV
IFREZS , Tl BUNE 1 ERABR T A BB T
B T B R 43 Bk 292,73, 150. 08, 11. 63, 23. 61,
36. 43 g / mL TR A X R OET 5 V5 A 28 o BB A5 T
5 mL, B 10 mL 2 I, i 50% H B B0E 25, BIAHIR
Bk RS VR BBGRIATE A UKL, AN, B 0. 5 g, R 5 B
FE PRSI 50% H B 50 mL, R Joi i, 75 Ak
FE(TRJ9 300 W, 455K 40 kHz)30 min, 4, FERRE 5
i, H150% W B 0o R DR I BT i, #5257, 0. 45 pum
FLUE NI 0 B eV, RIAS A3 o V5 VR o AR 4R Ak Ty L
R 28 120, 430 il 8 BRHE - L3 L T RR R Y
PR A i, e g s YR 85 Tk T 8 A L 9] 2 Sk
TR
2.3 HEFEER

LIRYEIRES AS B R E 2. 230 PR &% IR SR
L VS VR B B PR T R R I VR A A e, e 2. 1 R (RS
Z A HEREDN A 0 SR 0 ] 25 SR A S g
H b 5 H AL 7 10 5 B RUR R4, 7 B 3 > 1.5,
55 TR A R S R ] O B B ) Ak 474 R N €23 0
WL, FLRAPEXT BT PR LA 1

LRMEIE R AL 2. 230 R IR A X IR A%
W 4,7,10,13,16,20 mL, & A [E 20 mL 25 274, 0
50% HP S WO 25, BIVAS 22 471 ok v B 1 R 6 0o R
W R IR 4 2. 1 IR (A A5 E R R
FE L LU T (X, wg / mL) WA AR BR T FL(Y) MY
AR AR IEATER M IR O 45 S UL 1, R IIAE AT L AR
1A EBTERIR AT R A A TR VN S
TR AR ZE M 56 R R

i 2 P a0« B 2. 2 T00 1 YR A R Ot VS R o,
2. 13 F 0335 45 3% e REIE 6 IR, 10 4 T ik g i)
WA TRT AR 45 SR DL 3% 1, SR ARG % R4

FoE PR - B2, 2 00T (s it V3 A o, 430 T
FEIE 0,4,8,12,16,24 hif 32 2. 1 30 F (4% 55 14 ik
FEIE 10 57 A% (A i 0 Ay g T PR 5 0 L 3% 1, R I 43X
VAT IR R 24 h NFAEME R

T PRI  ORE i (FIE5 R 230504) 38 1, K 25 FR
AT 6407, 44 2. 2300 F I Il A i A 2. 190
TS SRR E 0 A (B R I W TR, A
T AR, RYNEREE IR

TR [T < B 0 5 B AR i (1L 5k 230504)
0.25 g, W% FRAE S PAT 6 07, 43 RS B A 2. 2 0 iR
A%t RV 25 mL, FEAS N 50% H B 25 mL,
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D E F

LT3 2. #MEEFA 3. AR 4 FEmF 5 HER

A AT R SR R

B. Bk el ik

C - F. MRS B S (o B B F 550 Tk H )

E1

ERE R

1. Geniposide 2. Forsythoside A 3. Isoferulic Acid 4. Forsythin 5. Glycyrrhizic acid

A. Mixed reference solution B. Test solution

C - F.Negative reference solution (lacking Gardeniae Fructus,Forsythiae Fructus,Cimicifugae

Rhizoma,and Glycyrrhizae Radix et Rhizoma,respectively)

Fig.1 HPLC chromatograms

R1 FAEFZERZER(n=6)

Tab.1 Results of the methodological investigation (n = 6)

(250 mm X 4.6 mm, 5 wm) , Diamonsil I C, ¥
(250 mm X 4.6 mm,5 pum), 1 R Hypersil BDS Cis

spng O (250 mm X 4.6 mm, 5 ) 6 5 e 5 4 R S0 4
A R ' (pg/mlL) ﬁgf‘ ﬁi& ﬁg‘}i 633 # 1E £ Waters Symmetry Shield RP C o #EB, {4
RERE L RE e u I RLAE 40 B ORI EE 6 A I B Waters
BFE T=145 104106567 0.999 58.55~22.73 026 0.2 076 _ ‘

EMEEA V=8818.03X-249420 0,999 30.02~150.08 0.65 0.98 0.9 Symmetry Shield RP Cys£ .
FEAR V=480 7X-536051 0.997 23B~1L63 10§ 0.5 158 A AREE ¥ HEE LM - K LI - 0. 1% iR
E9E Y- I0SBITRO0N 0999 41Nl 046 06 065 AW OHE - 0. 1% BERRE P I - K T - 0. 1%
FEH V=6855.57X-241.791 0.999 7.29~36.43 0.9 1.8 19 Tl TR V2 YR XS e I 5 465 SR ) S W) o 245 SR PR M A L

Fi2 2. 20T J5 A5 Al L #5 2. 1 T (a3 SR
HEREINSE |, 10 53 25 (0,73 W %) 0 TG AR, 31 S [l i
AR IR 2, R Ty TR RAf .
2.4 BERSENE

B3 4L (L2543 314 230501, 230502, 230504 ) B iy
A Ah R RE , 43 2. 2300 R 5 ik A A
W, F% 2. 1T 35 S5 PRI A2 |, 10 o5 2% 0,335 0 174
TR FEAMR RT3 0 B i A R LR 3,
3 AT
3.1 HMEM s %

Sy B A T LB SRRATE 8 TR Y S0, 3 X R
PR JBR Sk 8 JRR B B, AR P A B T L PREIR , T B
B H R AT 7 A S E S5 R DL oA Bl
TARAR, TCIEWE A I EER S HABFTE TP RN 53T
3.2 BiEKHER

TSR 9548 Waters Symmetry Shield RP C g
(250 mm x 4.6 mm, 5 pm) , Welch Ultimate LP — Cg #
(250 mm X 4. 6 mm, 5 pm) , Shimadzu ShimNex CS C,4#F

A ) €0 135 1A 2R 706 B2 R B0 o 2 v i R R AR R, LU
NG R DUAR I (0 385 IR R BEZ TP, X b O -
0. 1% BEFRIA WA NG - 0. 1% BSFR IR W, B & 042 55
AR R € 3 W WA T A T L L O B AR B O - 0. 1%
TAETR A T (R BRI ) o

R0 9 K e 4% < SR PDA 200 ~ 400 nm 3 K 365 il
NHEFT T 4, 25 AT T 1 7% 240 nm GEFRARE A 75
328 nm ., 5 BT BRER 7E 322 nm 7 B 7E 202 nm , H 5 R
FE 252 nm % A0 Fe KW L kAT K TG,
2. 130 F P K AT AR
3.3 HiXmERHEREEE

B 25 SR [R) B U 00 (R L 8\ 70% PR B
50% BV VR AN TR IO 1% GRS S 07 | [l 4
) SRR EURE] (20, 25,30, 35 min) 25 [ Z X 5 Fhf
WU 1 53 2 BB (R 52 ), 45 SR AN TR 20 6 26 45 il
B HEBUSCRAF A — 22 25 57 5 B i 2R 50%
FH A A S R BB ) B P $2 B 30 min, AR A ]
fili, H A2 BUSCR = o
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Fz2 MENKRELER(n=6)

Tab.2 Results of the recovery test (n = 6)

Ay ARAEmg AAE(mg) MEEmg ERE%) X% RSD(%)

U 3.642 3.659 7.220 91.79
3.659 3.659 7.266 98.58
3.649 3.659 7.280 99.23
98.94  0.67
3.646 3.659 7.268 98.99
3.648 3.659 7.293 99.62
3.638 3.659 1.275 99.40
EREFA 1.930 1.876 3.764 97.76
1.947 1.876 3.832 100. 48
1.941 1.876 3.79% 98.88
99.42 133
1.949 1.876 3.822 99. 84
1.947 1.876 3.846 101.23
1.931 1.876 3.776 98.35
SR 0.148 0.145 0.290 97.93
0.149 0.145 0.290 97.24
0.148 0.145 0.286 95.17
9.710 1.9
0.148 0.145 0.292 99.31
0.148 0.145 0.289 97.24
0.148 0.145 0.292 99.31
Eak 0.282 0.295 0.576 99. 66
0.283 0.295 0.580 100. 68
0.282 0.295 0.578 100. 34
99.83  1.30
0.282 0.295 0.581 101.36
0.282 0.295 0.575 99.32
0.282 0.295 0.570 97.63
HEB 0.467 0.455 0.932 102.20
0.469 0.455 0.938 103.08
0.468 0.455 0.930 101. 54
100.51 2.07
0.467 0.455 0.921 99.78
0.468 0.455 0.913 97.80
0. 466 0.455 0.915 98. 68

R3 HRPSHESLENELER (ng/g,n=3)
Tab.3 Results of the content determination of five components

in samples (mg / g,n = 3)

T RTFHF EMEEFA FTHER ERF HER

230501 13.36 7.15 0.62 1.20 1.78
230502  14.03 6.92 0.52 1.03 1.96
230504  14.55 7.74 0.59 1.13 1.87
X 13.98 7.27 0.58 1.12 1.87
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