2021 4E3 J1 4523 % 453 M HEBE 2 Mod Chin Med Mar. 2021 Vol.23 No.3

gyl

s

/INJLRT 5 UKL 22 1 g 5 8 0 7

- 2
B T, 14

L RFEBRLEAFE, KA KA 712000; 2. BERLEA¥RE, KA FHw@ 714026

[HE] B @MU RBOR b 7 B REAE B2 14 5 AR 6 3% 2 (HPLC) & S & k. Aik: RA
Agilent-ODS 434 (250 mm x4. 6 mm, 5 pm), LAZTE(A)-0. 1% BEFR VR (B) R s AHSEATBE BEVE IR, TR
1.0 mLemin ™', SRJFUER . S M ERKGIIE K R 330 nm, HEFIF. KEAF. EhER/NEEMUG I K N 250 nm, EhEREEH]
B, AR 280 nm, AR 30 °C, #EHERN 10 pL, &R SRR . WENEE. K9, e,
JNBERR . LR WAL . TS MEARE R4 BITE 4.342 ~ 86.848 . 1.361 ~27.216, 2.082 ~41.644 | 4.666 ~ 93.328
6.025 ~120. 504, 1.971 ~39.420 . 8.243 ~164.856 pg-mL ™ ST BLAFEIEX R (r 50.999 5 ~0.999 9) ;
PIHRE IR A3 31 h 101.2% . 99.2% . 99.5% . 99.8% . 99.5% . 99.6% . 99.6% (RSD <1.5% , n=6); K55 .
WM. FEE(48 h) K581 RSD #/hF2.0% (n=6) ., 6 fit/NLIFRBURH 7 Fli G K, (HEEAEES.
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Determination of Multiple Components in Xiao’er Ganyan Granules
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[ Abstract ] Objective: To establish an HPLC method for the simultaneous content determination of seven
pharmaceutical companies in Xiao’er Ganyan granules. Methods: The determination was performed on Agilent-ODS column
(250 mm x 4.6 mm, 5 um) with mobile phase consisted of acetonitrile-0. 1% phosphoric acid ( gradient elution) at the

flow rate of 1.0 mL-min".

The detection wavelength was set at 330 nm for chlorogenic acid and scoparone, 250 nm for
gardenin, daidzin and berberine hydrochloride, 280 nm for cyperine hydrochloride and astragalin. The column temperature
was set at 30 C and the injection volume was 10 pL. Results: Good linear correlations (r=0.999 5-0.999 9) were found in
the range of 4.342-86.848, 1.361-27.216, 2.082-41.644, 4.666-93.328, 6.025-120.504, 1.971-39.420, 8.243-
164. 856 g+ mL ™" for chlorogenic acid, scoparone, daidzin, gardenin, berberine hydrochloride, cyperine hydrochloride,
astragalin. Average recoveries were 101.2% , 99.2% , 99.5% , 99.8%, 99.5% , 99.6% , 99.6% , respectively ( RSD <
1.5%, n=6). All the seven components were detected in the six samples but their content varied. RSDs of precision,
reproducibility and stability tests (48 h) were lower than 2.0% (n =6). Conclusion: The established HPLC method is
accurate, reliable and specific, and suitable for simultaneous determination of seven active components as chlorogenic acid in
Xiao'er Ganyan granules.

[ Keywords ] Xiao'er Ganyan Granules; HPLC; content determination
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1.1 {3

Dionex B Sl A 15, {45 P68OA 7l I T
FARESE . TCC-100 FYFEJE A . Chromeleon {8 3% T 4F
i . PDA-100 7 4% 48 [ 1) & P 2% ( 36 & Dionex 23
A]); CP225D BY ML ¥ 43 #7 KF (18 [ 38 2 F) B A
F]); SI80H AU i i #s (72 Elma A +]) .
1.2 itz

T8 6 fb /N LR BURL, BA& ¥R 10 g/4%,
53 901 R R A B AT 1O )1 R A ) 24 BR 2 | (A= 4
420180912, 20181014 ., 20180928 ) Fi -tk 5t [
(s B R J e A R A /i 25 T (45430 ok
20181022, 20180618, 20180724 ) A= 5=, X} B i 43 )i
iR (L2 110753201817, 4. 96.8% ) . 1&E#E
g (HtS. 111511201704, ZiifE. 99.9% ) . Ho 1
(#t 5. 110715201821, 4fJF. 97.6%) . # %
(5. 110715201821, 4lifF. 95.4% ), thIR A
Bk (5. 11895-201504, 4EfE:. 94.9% ) . K if
(L5 111738-201603, ZLJF. 93.3% ) . FhiiR/NEE
R4S 110713201814, 4liff. 86.7% )W A |
FE i 25 ke WE e B s HE . S 382 6 4l
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2 AEEHER

2.1 (@&

@54 . Agilent Extend C, (250 mm x 4.6 mm,
5 wm); WEIAH: ZHE(A)0. 1% BRRIEW(B) , #hJE
VEE(0 ~20 min, 10% ~50% A; 20 ~45 min, 50% A ;
45 ~70 min, 50% ~10%A); #ij: 1.0 mL-min"';
Kl K. 330 nm (0 ~ 12 min), 250 nm (12 ~
20 min ), 280 nm (20 ~ 45 min), 250 nm (45 ~
70 min) ; A 30 C; #EAEE: 10 L,
2.2 WA
2.2.1 IR X I A W A
M. FEFH, B, SRR Emm, REH ., R
ANBERIOOT IR IS R, KPR E , I 50% R 7S AL
PRMVAAR, BOH AR 1 085.6 pg-mL ™" | JEE N
fi5340.2 pgeml ™ FEFEF 1 166.6 pg-mL™" . #A
20607 pg-mL™" | EhEREAIH 492.8 pg-mL ™"
KF5520.6 pgeml " ERFR/INVEERR 1 506.3 pgemlL !
IRAX IR A W, K2 2 mL & 50 mL &
t, ns0% MEEERZRZIE, w5, .
2.2.2 fELmEwCH A FESE R, DR, B
0.5 g, HEEEREMIPIT, KHMA 50% H
100 mL, =i T A 40 min [FHUHE, HESE
T, PR BARE, I 50% FP s 2 080 2% 1) o 3
5y, BIfE.
2.2.3  [ATERERNEIE A HRARARRIALTT R,
FOOMBRPIR . FE T () . A B, KU H
BTSSR TR, e 2. 2.2 T0 T 5 B v A
Titk, A IR VAW
2.3 RGuE AL R

3 AR 65 W BBCTES 5 0T BBt A L Bt A R
A PIERE I 10 pL, 78 201 (@35 5 F T R4 7
E, BB AR B B 5 I AN IR T 40005 4%
O350 S ARAR G5 7 B EE S R T 1. 55 BATEAE
Al TEAS XTI 803 B A R F) O B Ik ] L P TE i i
W, A AL Ty v LA 23 6 E TE T . SR
A1,
2.4 ARMEXRFRFLHE

R 2. 2. 1 30 IR G B A 45 10 mL,
B 50 mL N, in50% W R R ZIE . K
BERE G X S EW 0.5, 1.0, 3.0, 5.0, 7.0,
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W L SRR 20 IEE NER; 3. MR T 40 EhER A
5. WA 6. Eh/NEERL; 7. REAT.
1 z=aEd, BEEWNEmA. #ilmRRERATH
A1+ s HPLC

10.0 mL, 73508 F 25 mL 8, 1 50% H R
BHIBE, 2.2 WEATE AT HATIE, L@
W T AR () X B e S5 (LX) BEAT SRR B, 45 182 1]
R S L MEE WL 1o S5 R ERW, AR, %
BN BT HASE L SRREME. REH .
R/ NEERAE I IV [ N M AR BT
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®1 NLFFRBE T M ERESEMEXEERER
L% By r LML pgemL !

2R R Y =7.592X +13.012 0.999 7 4.342 ~86. 848
T TR Y =2.851X +6. 186 0.999 6 1.361 ~27.216
KEF Y =6.143X +1.402 0.999 9 2.082 ~41. 644
U E Y =5.476X -4.127 0.999 5 4. 666 ~93. 328
ERER/NVEER Y =3.904X +11.202 0.999 7 6. 025 ~120. 504
EREAGL Y =1.562X - 1. 416 0.999 8 1. 971 ~39. 420
A Y=6.995X +19. 545 0.999 8 8.243 ~164. 856

2.5 KEmEAE

HUR AT RS, 16 2. 1 WA 5 4500 F Sk
FE6 YK, T4 A RSD, 2558, SRR .
EENER. PEFIT. AT AR, K P,
R/ INEET I T ALY RSD 2331 1.2% . 0.8% . 1.1% .
0.6% . 0.9% . 1.3% . 1.5% , BN SEKE 58 B RLAT-
2.6 fEtidn

B ALt i A T (AL E: 20180912) , 2 I ik B
2.1 WU R & 5l F 0, 4,8, 12, 24, 48 h
PERESTHT, T B 0 1H B RSD, 25, &)
e, WEEWNER. BT, BE. sShmEmm. K
FAF L R /N BE 0 T AL RSD 4351k 0.9% |
1.4% . 1.1% ., 0.7% . 1.0% . 1.7% . 0.8% , %
WIS A 48 h NFEE R 4T
2.7 HEMEIRALE

B (HE5 . 20180912) , Hfbisk il 45 7
VAT HIAE 6 IR, 201 TR (833% Sk kA7 )
GE, RS R, SR, IR, BN,
FEFIT. BATT . shmEmm. ROif. shm/heE
R 2 i A 55 ) 4 8.830 1, 2.648 6, 9.439 5,
16.161 0, 3.772 4. 4.021 4, 11.618 3 mg-g ',
RSD 4341 1.6% . 0.7% . 1.3% . 0.9% . 1.4% . 0.8% .
1.5% , KW BELMERE
2.8 INFEFEMCRIRE

HU6 iy 2.7 3R B A ay bk i (S
20180912)£90.25 g, Mwm M, B HIEHEH T,
A3 SRS B A BRI B A5 TR 2 mL, Fe R
Hil & ikl A, #E 2.1 G SR NI T E . 4
RN 2, ZI PR R AT,
2.9 BESIE

R B 2. 2 T5F X6 BE A TR A T TR I i
WA 10 wl, 422, 1 3R @SRRI TE , o skst
JFlR . EEE MR, T . A AR R A
KA SRR/ NEERR e BRI, 25 R W3R 3,



2021 4E3 J1 4523 % 453 M HEBE 2 Mod Chin Med Mar. 2021 Vol.23 No.3

&2 NLBTREH 7T DB LK RIKEER(n=6)

D% FREfE/ g R/ mg X} B oI B/ mg WA/ mg [l 2R/ % Sl % RSD/%
SRR 0.249 8 2.205 8 2.171 2 4.416 6 101. 83 101.2 0.7
0.2512 2.2181 2.1712 4.405 3 100. 74
0.252 4 2.2287 2.171 2 4.4112 100. 52
0.248 5 2.194 3 2.1712 4.4153 102.29
0.250 8 2.214 6 2.1712 4.4137 101.29
0.2514 2.2199 2.1712 4.408 6 100. 81
Y P i 0.249 8 0.661 6 0.680 4 1.332 4 98.59 99.2 1.0
0.2512 0. 665 3 0.680 4 1.338 5 98.94
0.252 4 0.668 5 0.680 4 1.3475 99.79
0.2485 0.658 2 0.680 4 1.344 6 100. 89
0.250 8 0. 664 3 0.680 4 1.336 7 98. 83
0.251 4 0.665 9 0.680 4 1.3324 97.96
PNGA S 0.249 8 1.004 5 1.041 1 2.021 4 97. 67 99.5 1.3
0.2512 1.010 2 1.041 1 2.056 2 100. 47
0.252 4 1.0150 1.041 1 2.047 4 99. 16
0.248 5 0.999 3 1.041 1 2.052 1 101. 12
0.250 8 1.008 6 1.041 1 2.0336 98. 46
0.251 4 1.0110 1.041 1 2.051 8 99.97
T 0.249 8 2.358 0 2.3332 4.712 4 100.91 99. 8 1.1
0.2512 2.3712 2.3332 4.6852 99. 18
0.252 4 2.3825 2.3332 4.675 5 98.28
0.248'5 2.3457 2.3332 4.706 3 101. 17
0.250 8 2.367 4 2.3332 4.694 7 99.75
0.2514 2.373 1 2.3332 4.6922 99. 40
ER RN 0.249 8 2.902 3 3.0126 5.921 1 100. 21 99.5 0.8
0.2512 2.918 5 3.0126 5.874 3 98. 11
0.252 4 2.9325 3.012 6 5.933 8 99. 63
0.248 5 2.887 1 3.0126 5.901 4 100. 05
0.250 8 2.9139 3.0126 5.9227 99. 87
0.251 4 2.920 8 3.0126 5.9155 99. 40
R EHB 0.249 8 0.942 3 0.9855 1.9211 99. 32 99.6 1.0
0.2512 0.947 6 0.9855 1.914 5 98.11
0.252 4 0.952 2 0.985 5 1.934 0 99. 63
0.248 5 0.937 4 0.985 5 1.933 8 101. 10
0.250 8 0.946 1 0.9855 1.930 4 99. 88
0.251 4 0.948 4 0.9855 1.928 2 99. 42
FHHEH 0.249 8 4.0370 4.121 4 8.211 4 101.29 99.6 1.0
0.2512 4.059 6 4.1214 8.144 5 99. 11
0.252 4 4.079 0 4.1214 8.173 6 99. 35
0.2485 4.016 0 4.121 4 8.095 7 98.99
0.250 8 4.053 2 4.121 4 8.1226 98.74
0.251 4 4.062 9 4.121 4 8.200 7 100. 40
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T3 MNLFRFRT N EERSESENELER(n=3)
mg-g”!
L
Eiime2
LR R T E MBS KEFH HEFH LR ER/NEE, ERER TR A
20180912 8.830 1 2.648 6 4.021 4 9.439 5 11.618 3 3.772 4 16.161 0
20181014 5.542 6 3.0412 3.658 3 7.856 3 10. 145 2 4.1523 14. 568 4
20180928 6.451 2 4.562 3 5.024 5 6.126 5 8.856 4 4.365 6 16.824 5
20181022 2.256 1 6.041 5 3.456 4 3.567 8 7.845 6 5.102 1 13.564 7
20180618 5.415 4 1.657 7 4.123 4 5.856 2 8.4122 2.1417 15.456 6
20180724 3.041 2 1.021 2 3.546 1 4.154 6 6.945 2 3.014 5 14.526 4
3 W AHPEA T BE VR BT, 7 b B A0 € 135 U 55 R 418 4% o 0

3.1 PREUAF R

R % 28 T A [R) $2 B 7R X 1% 0 Y R R
[50% HifE, 70% P, HEE. ZH5-0. 1% B i )
(50:50) , 70% L BE], KB 70% HEEFNH BEAE A
RBOARIES, Z2RER L, TEICRAEE,; Ha
0. 1% BERRIR W (50:50 ) /AR BUAE R, KEH
Kk, HAEFHARBCRAL; H 70% CEAE R
SRIBCA VI, R R /0N BB A 198 35 40 B T X A
HERG, 22X, F50% HERE, &M E
B, BRI, MR 50% B R R SR IOA )
2 R I 2 88T R Ak BE RN AR B9 2 bR BT
W, B2 AARECH A AR RS E] X T RO 4
FRIBHCRE A K, AR B SR fRE 30w ],
SEHRAEA (TR 250 W, iR, 33 kHz) 4b B
Fefhe TBEHE M HE ST S AL FE 20, 30, 40,
60 min B 7 s o R ICR K B 25 7 s A] )
R, T B IR IR B a B R B R ) 3k
40 min LS, AR BCREIMAY B, H %
R 2, Bk, SCRRACRF 50% R (T
. 250 W, #5i %K. 33 kHz) 40 min Xf £ 55 3 17
AbEp,
3.2 gL
3.2.1 WM EHESH SR, 4
BILAZ 0. 02 mol - L' BEFREL VT . L I-0. 1%
TRVSWE . CBE-7K . 0. 2% BRI wi-H 4t 4 Fhim 3
FIRERE M. 25, 0. 1% BRI VA WA M i 3
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FEFHF. KT, SRR/ BRI K A 250 nm,
SRR, SO R IR o 280 nm, FEWLA U
KT R I T 7 A S B
W KA
3.3 e

SEH AT 2 K 6 HORE S I, R A
HEUC T RS B AR, FR R R 4%
O AP 25 5, b ORGP i
GRERRK. EHITARARAMK, R
FAEHE PR B VR TR IR A, 04 AR R
o BRI 4r  AEEIET R LR
T84 th 23S R 5 O R o 22 B A, 4
R, AEFGTEE ST B HPLC K W ik AE 6] — (o 3 4%
PR AT TR O A R L R BB T, M
TF, SERRECHIBE. K FAF. SN A, H
ISR, O T AT AR AE LS S5 AR BT
AT RO, R R I L 96 TR I I 42
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