rp 2 ARk 2022 4 10 A 2R 56 5 10 1 Chinese Journal of Veterinary Drug <41 -

doi:10. 11751/ISSN. 1002 —1280.2022. 10. 08

HPLC & [a] 5 52 BB 1R TS R i A
ok R TR A AR R 1Y & =

IS S IR I S L L

(EFKE 250 TR ARBEIE O/ 1% FH 2= T B 2544 BRA ] R 9% B 471000)
[FmEHHA] 2021 12 -13 [ XEAARIEFE]A [XEHE]1002 - 1280 (2022) 10 -0041 —07 [ HFEHFES]S859.79

[(# ZE] BRITRHMNEXELE0RATRERMERZSEWINE T %, XA &R AAE
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Determination of Chlorogenic Acid and Puerarin in
Shuangge Zhixie Oral Liquid by HPLC
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Abstract; The method for determination of the content of chlorogenic acid and puerarin in Shuangge Zhixie Oral
Liquid was developed. The analysis was performed on an Waters XBridge C18 column (250 mm x 4. 6 mm,
5 pwm). The gradient mobile phase was consisted of acetonitrile — 0. 4% phosphoric acid solution, and the
detection wavelength was 315 nm. The flow rate was 1.0 mL/min and the column temperature was 30 °C. The
linear range of the calibration curves for chlorogenic acid was 0. 008242 ~0. 1030 mg/mL (r=1.0000) , and the

average recovery was 99.1% (n=6) with RSD of 1.8% . The linear range of the calibration curves for puerarin
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was 0. 02296 ~0.2871 mg/mL (r=1.0000) , and the average recovery was 98.7% (n =6) with RSD of 1.6%.

The method is simple and accurate with high specificity, which can be used to determine the content of

chlorogenic acid and puerarin in Shuangge Zhixie Oral Liquid.
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B A 22 43 311 SRe FH B0 1) YRR 4 A 2R A T ARSI, ARGz
NN CTE 38 SNSRI P PR B A i Y & B A B AR SR VIR
FUA R, AR SCHEST T [R] A e X8 1 V5 11 iRV
SRIFERR A EAR R Sk IOkt T T
DR UE, S5 R RW O R W T JE
58, T FH T 008 115 11 MR TR A o 4]
1 #R5HE
1.1 ##
1.1.1  2ZME U000 &R0k A @34, i
VWD - 3400RS %Y %8 5b & | #%, Thermo 2\ wl;
XSR205 HYHLF 53 KV Fi TR E A 2 A F)
1.1.2 XBEXA SEmx e ChEEM
o K SE B 9% BE, it 5 110753 - 202018, f5
96. 1% ) ESHLZ X R (b R 24 R E B B
t5:110752 - 201816, &5 :95. 4% ) WU 1115 F ik
(W BH 2 p S 25 A R A A iS5 20200905,
20201002,20210301 ) ; Z, i, Thermo Fisher Scientific
N ) HPLC 2 IR , RHETTRHS B AL 2R A R 2
F],HPLC 2 ;7K A 52802 [ hilE ik,
1.2 RE &
1.2.1 &is&ns2%E Rl OEH . Waters
XBridge C18(250 mm x4.6 mm,5 pm) ;56 EEGERG,
Tl . M - 0. 4% BETRVE W (0 ~ 14 min, N

11% ;14 ~15 min, ZEH 11% EF-5]70% ;15 ~20
min, Z i 70% ;20 ~21 min, Z i i 70% F % 3
11% ;21 ~25 min, ZME 11% ) , ii#: 1. 0 mL/min;
FEIR 30 C ;R PE 4 315 nm; AR .10 pL, H
TR B SRR I 1153 B AR T 10000 ; 7% B AR R
TR BAMIE T 10000

1.2.2 st &R HE  KERIUSER 5
HREZE XML& B N 30% Z B A 1 mL 497 4%
JRIR 40 pg BARE 120 pg MR, BITS

1.2.3 BHXSERGH & BRI 2 mL,
B 50 mL B I30% CBEE R EZIE AUk
ot BRI, RIS

1.2.4  FAMsTRER R & FAL Tl AR
FE 10 R 1 A o R G5l 55 AR 1 B 1 A, 43 il 4
“1.2.37 TGN 5 A B BRI, RIS

1.3 FHhFHFE

1.3.1 &M% o IR X IS A Lt
AR TR A BT BRI M 4% 10 L T A TROM €23
I, e R E R, B 5 FIEA R A TR,

1.3.2 & WX B A %R SR R R X R
10.72 mg, & 25 ml S 1E R 2R R R 4 PRI &
5 A 3 FRBUES AR X B 30,09 mg, B 50 ml &=
I VEN R R AE R, 4 BIRS % 5 i
T B VR FR — 7 LU AR B Il — R 9 A FE VR FE TR
FRIfE T A W, 2% )i R Wik JiE 43 531 24 0. 008242 mg/mL
0.02060 mg/ml..0. 04121 mg/mL 0. 08242 mg/mL .
0.1030 mg/mL, FHF M43 51124 0. 02296 mg/mL,
0. 05741 mg/ml . 0.1148 mg/mL . 0. 2296 mg/mlL.
0.2871 mg/mL, MUKW IR WA 10 pL,
HEAWARETE 00 AL, DAEHEA(Y) A
AEBR, W (X, mg/mL) R AR AR, 2 i b 1 i
2 TR IEE 5 R R e R AL

1.3.3 HEERE U1 2. 27T F X IR SR,
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T AR I RSD
1.3.4 kAT RE HEERARN 2 mL(dt

12-.20200905) , #HE<1. 2. 37 Tl 45 At VA U, B
Xof BRI ORI BE I IR VR 3 1 T8 0.2 14 .8 .12 /)
IFERE I W e AR 3158 RSD,

1.3.5 = Z WK% HBE R (.
20200905 ) , F& HE“1. 2. 37 T N il 5 6 4y ik fh v
WM e s AR, T i ) RSD,
1.3.6 P EAFEAE  HBE—HEES (S,
20200905 ) , HFI4 A B ZEAN A H 39 A FH R R A
BB A, AT E , B CPATIE 6 6y, 3t
BN 12 S E SR RSD,

1.3.7 effepl® HEEBCRMS 1 mL, 3k 9 {7,
o3 50'E T 50 mL B 2B B A Y T E
i 50% 7K SF (0. 1126 mg/mL, 5 mL) , 100% 7K F
(0. 1126 mg/mL, 10 mL) ,150% 7K (0. 1126 mg/mL,
15 mL) (2R 5T BE T A IRVRR >4 T 22 £ 50% 7K
F-(0.3462 mg/mL,5 mL) 100% 7K>F- (0. 3462 mg/mL,
10 mL) .150% 7KF-(0. 3462 mg/mL,15 mL) [ 5 H &%
X R SHVETR, A BN 10% 2 BsE R B2, 715, 08
b VR ISR A S IR T, BSR4 3 . A
BB BT I SR AR A 10 L, R
P A IR K RSD,
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a. XTHE b AHAA e FIPEX B (BREAR)
d. BERS IR (R AE )
a. Reference Substance b. Test sample
c. negative control (lack of Puerariae lobatae radix)

d. negative control(lack of Lonicerae japonicae flos)
1 ERMEREIEE

Fig 1 The chromatogram of specific inspection

2.1.2  Z&HXE DUEREBLY) AR W
(X, mg/mL) B AL AR, 22 i b o i 26 . & D T el
IHF7FE .Y =473. 8194 X +0.0536 (r = 1.0000) ;
ERERIATEN .Y = 214.6356X + 0.1281(r=
1.0000) , B &% i R iF #F Wk B 78 0. 008242 ~
0.1030 mg/mL 75 [l Py Fl & MR 2 o A ik 7F
0. 02296 ~0.2871 mg/mL 315 Bl P , I 1 B 5 1 B e
JELM R RS,

2.1.3 HEFEAXEE IUU1.2.27 TR X R ST
SR 6 £, T S T AR, 45 L 4 J R 0 T AR )
RSD 5 0.1% (n=6), B XL RSD N
0.1% (n=6) , FRUALERE % K U4F
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so B R
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e -
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Fig 2 The chromatogram of linear relationship results

2.1.4  BRASEMRIEE  BOS IS AR
VT, A3 T4 0.2 4 8 12 /N R RR I 2, 445 SR %
R SRV SR IR R I TR AR Y RSD 4 0.3% , B AR &R
WE TR RSD A 0. 1% 5 AHX it V4 V0 v o D 2 0 T
TR RSD H 0. 4% , &5 M 2% e i FLAY RSD Ry
0. 2% , F T R St v W RD R 3 ot VTE 12 /NN
2.1.5 EEMARE [FHREM, H S 6 Atk
AR, W S S SRR F i 1.2 meg/mL
(n=6),RSD N 1.7% , M EFHHEEN 3.3
mg/ml(n=6),RSD J 1.9% , FWA ik HEE
R/

xR2

F1 EEHKKRLER(n=6)
Tab 1 The results of repeatable test results (n =6)

&R/ (mg - mL") RSD

P

Ay

1 2
SR 1.15
HWIRE 3.26 3.37 3.37 3.32 3.21

3 4 5

1.16 1.14 1.13 1.14 1.18 1.2 1.7

3.33 3.3 1.9

2.1.6 WREMEE WA NGTEARRH B
NS DU A5 2 JEL IR 1) 7 ¥ & i 1.2 mg/mL
(n=12),RSD M 1. 4% , B EZFEH S H A
3.3 mg/mL(n=12) ,RSD H} 1.5% , LA 1
Hh DG % B AT

hEEEEREER

Tab 2 The results of intermediate precision test

HHE/(mg - mL™")

By N HiH W A RSD/%
1 2 3 4 5 6

A 2021.12.06 A 1.15 1.16 1.14 1.13 1.14 1.18

LR R 1.2 1.4
B 2021.12.07 B 1.17 1.14  1.16 1.16 1.14 1.17
A 2021.12.06 A 3.26  3.37  3.37 3.32  3.21 3.33

HRE 3.3 1.5
B 2021.12.07 B 3.34  3.33  3.26 3.36 3.34  3.29

2.1.7 A ERXE
9 Dy ISR 2
1£96.35% ~ 101.24% Z [i], V¥R 99. 1%

WA B 3 AN AK

PEAT PR, AR ERIER PSR

(n=9),RSD }31.8% , B AR K MK TE96.40% ~
101.77% zZIa] , SE349{H 5 98.7% (n = 9) ,RSD K
1.6% , F AT L WER B R AT,



i EE 25405 2022 42 10 A %5 56 £H455 10 1 Chinese Journal of Veterinary Drug - 45 -

x3 SEBREWRAGER
Tab 3 The results of Chlorogenic Acid recovery test

- e N=] =N SAE 24 2 % S Y %
e AT HOE B /m lhji? Xﬂlﬁﬁiuri];/\ﬁ Uﬂ‘uii\i @/4;% ?i@/ li%l% I/?;f
1 1 1.1512 0.5631 1.6978 97.07
2 50% 1 1.1512 0.5631 1.7055 98.43
3 1 1.1512 0.5631 1.7213 101.24
4 1 1. 1512 1.1263 2.2813 100. 34
5 100% 1 1.1512 1.1263 2.2805 100. 27 99.1 1.8
6 1 1.1512 1.1263 2.2524 97.78
7 1 1.1512 1.6894 2.8608 101.19
8 150% 1 1.1512 1.6894 2.8211 98.85
9 1 1.1512 1.6894 2.7790 96. 35

R4 BEREMBERALER

Tab 4 The results of Puerarin recovery test

= 5] = Sl AEL 4 2 % S s 22 .

e VKT HORE B/ Zli/fiaa Xof Hit r}u n?:/\$ ‘MZ‘EE& /LI;ZEE ?ﬂj/ LI&Z$ I/?i/f
1 1 3.3088 1.7310 5.0252 99.16
2 50% 1 3.3088 1.7310 4.9776 96.40
3 1 3.3088 1.7310 5.0704 101.77
4 1 3.3088 3.4621 6.7573 99.61

5 100% 1 3.3088 3.4621 6.7442 99.23 98.7 1.6
6 1 3.3088 3.4621 6.7511 99.43
7 1 3.3088 5.1931 8.3372 96.83
8 150% 1 3.3088 5.1931 8.4230 98.48
9 1 3.3088 5.1931 8.3884 97.82

2.1.8 @HRMIRE YWSIA G AR R B BRI RSD < 2.0% , O3 SRR N AL X
R MOTEAEN S KA, R T & &N S ENEESEIC W, F W AR Ty s v R

x5 WAMKWER
Tab 5 The results of durability test

AR H AR L BFEREE/ (mg-mL™")  RSD/%  BAREEE/(mg-mL™') RSD/%
ZNE 0. 4% BV (10:90) 1.19 3.25

TN AH L 5] NG -0.4% BERRTE R (11:89) 1.17 1.7 3.32 1.7
NG -0. 4% BERRIA TR (12: 88) 1.15 3.21
25 C 1.17 3.34

R 30 °C 1.17 0.5 3.32 0.5
35 C 1.16 3.31
0.9 mL/min 1.17 3.31

piBL 1.0 mL/min 1.17 0.0 3.32 0.2
1.1 mL/min 1.17 3.31
0.3% 1.17 3.31

R 0.4% 1.17 0.5 3.32 0.3
0.5% 1.16 3.30
FE 1(SN:01763608213827) 1.16 3.36

{0 # 2 (SN:01823635612482) 1.17 0.9 3.32 0.7
# 3 (SN:01863719143815) 1.18 3.32
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2.2 HEAENE HOBUES -5 11 AR WRE
(L5 : 20200905 , 20201002, 20210301 ) , 43 5%
IUAT BRI T3 1 BRI 8 ST 00 5 1k DN 2 463 it I R A
FHO AL PR A 2 R C A B 2 R 4R L
6,

x6 HmAaENELR

Tab 6 The results of sample content determination

SEFRR S/ (mg - mL ™) BIRE SR/ (mg - mL~")

.
e T s S A TeTS
20200905 1.2 1.2 3.3 3.3
20201002 1.3 1.3 3.5 3.5
20210301 1.2 1.2 3.7 3.7

3 iHES5ER

3.1 RIMlEKWHFE RAEI RPN, &
JFERAE 327 nm A0 e RIS, B AR ZEAE 250 nm b
AR, WL 3, ZIEFNA G h R R & &
TERIFR & i, o 1l 1 1] v o i A A R 0
TR /IN—30, 2565 7% 1, 26 4% 315 nm /R A6

100022

0.760

250 327

0.520

0.280

0.040

-0.200 nm
200.0 240.0 280.0 320.0 360.0  400.0

3 ZEBMEREILEE

Fig 3 The spectrogram of Chlorogenic Acid and Puerarin

3.2 mEHAMWER SEHMKICTEY UL
i — 0.05 mol/L Wfig — ZHA W (pH 3.0) i sh
ARV B V8 30 o R R S AR AR AR R
W37 0 24T M T4, 22 M 56 Scilk | Bl s
TWENH N NG - 0. 4% BEFR 7 W, R FH 45 B U it

40 min/5A3A (L% 06 | Ry 45 50 G5 4T I ), SR 4R H
BEREVER 7 . %05 AR S A AR 9 v A
A,
3.3 WIAEFTEWERGMA XIS ECR A
FVREE g s T 9, 0 o S PR R, D R 1) 0 R
If (HE R R FIERTHIR AR — @ik T, 2%
(P EE 25 ) 2020 JR R EARTT, DL 30% £ B
MR, A TR TR, R A SRR
FWETE T, 8 AR 10% £ B 30% £ B
509 FEE | FF st oAy 4l BRI 700 ) 28 A3 A v TR, 45 2R
509 H AT FH B B2 JCA) 0 o 25 S RGP A i 2
ZORVTVE, S M AR B R MER P, 10% S FER 30% &,
AR S R i LT U , 255 25 R R B ROGT T L
VW —3, LA 30% s R A R, HEI AR T H
PR SR BRI S SR B0 45 0 8 S oW g 22
S, PR 4 B M TR AR 1) R S BRI

ARSCHEST T — A [ I X8 1k 15 H R
LRIFRR AN B AR T B 5 1 1O VA T B R
JE SR, BT X8 1115 11 ARV A o e 4
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