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A BN G EEE TR EEHEA ACE Excel 5 Cg4£(250 mm X 4. 6 mm, 5 wm) , R348 A THE — 0. 2% B Rk (B B
PeML) AR A 1.0 mL/ min, %MK KA 325 nm, B A 30 C, A EH 10 pLER  #HERR KRR RERER T4 /RR B
R AFERR CREZRESFAE 2.65~53.06 pg/ ml.4.20~84.00 wg/ mL.3.43 ~68.57 pg/ mlL.1.40~27.96 pg/ mL,
0.72~14.47 pg/ mL.2.06~41.45 ng/mL C B A 5% GAREML £ RZARIF(r=>0.999 6,n=6);#FFHE BEME FEMLRBLERY
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Simultaneous Determination of Six Caffeoylquinic Acids in Xingpi Yang'er Granules by HPLC
ZHU Banghui'?,LI Yin'? ,MA Xue',WANG Yang’,LIU Chunhua',TIAN Lin*,LI Yongjun'

(1. Engineering Research Center for the Development and Application of Ethnic Medicine and TCM < Minisiry of Education >,Guizhou Medical University -
State Key Laboratory of Functions and Applications of Medicinal Plants,Guizhou Medical University ,Guiyang , Guizhou,China 550004 ; 2. School of
Pharmacy , Guizhou Medical University , Guiyang , Guizhou,China 550004 ; 3. Guizhou Provincial Key Laboratory of Pharmaceutics ,Guizhou Medical

University , Guiyang , Guizhow , China 550004 ; 4. Guizhou Jianxing Pharmaceutical Co. ,Lid. ,Guiyang,Guizhou,China 550018)

Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for the simultaneous determination

of six caffeoylquinic acids including neochlorogenic acid, chlorogenic acid, cryptochlorogenic acid, isochlorogenic acid B,

isochlorogenic acid A and isochlorogenic acid C in Xingpi Yang'er Granules. Methods The chromatographic column was ACE

Excel 5 C, column (250 mm X 4.6 mm, 5 pm),the mobile phase was acetonitrile — 0.2% phosphoric acid aqueous solution

(gradient elution) , the flow rate was 1.0 mL/ min,the detection wavelength was 325 nm,the column temperature was 30 °C,and

the injection volume was 10 pL. Results The linear ranges of neochlorogenic acid, chlorogenic acid, cryptochlorogenic acid,

isochlorogenic acid B, isochlorogenic acid A and isochlorogenic acid C were 2.65 - 53.06 pg/ mL,4.20 - 84.00 pg/ mL,3.43 -

68.57 pg/mL,1.40 -27.96 wg/mL,0.72 - 14.47 wg/mL and 2.06 — 41.45 pg/mL (r>0.999 6,n=6),respectively. The RSDs

of precision, stability and repeatability tests were lower than 2.0% (n = 6). The average recoveries of the above six caffeoylquinic

acids were 100.48%,99. 34%, 102. 95%, 103. 13%, 102. 03% and 103.02% with RSDs of 1.09%,0.73%,1.71%,2.36%,2.43%,
and 0.53% (n = 6),respectively. The total content of six caffeoylquinic acids in the 21 batches of samples was in the range of

0.302 91 -0.683 19 mg/g,with the average content of 0.485 99 mg/g. Conclusion The method is simple and repeatable, which

can be used for the determination of six caffeoylquinic acids in Xingpi Yang'er Granules.

Key words:Xingpi Yang'er Granules; HPLC;caffeoylquinic acids;content determination
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Tab.1 Program of gradient elution of mobile phase
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2.2 @AkHE

O3 R AR U 4 R SR JEUR | R AR R | 4k
JRR B 4% R R A L F4R R IR C % IR I o, i 259% H
Pt 3 i, BT A MR B 43 91 o 0,960, 0. 978, 1. 013,
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15 mg / mL B9 A %) BE ST BURE A 2. 0 o, KSR E
50 mL g HHIEHEIE L A% A 25% H i 10 mL,
PR i A AL B (TR 200 W, A5% A 40 kHz)45 min,
WOV, FERUCRRSE TR, I 25% PR AN 2 ek 2 1) I i, S
O (BE 334 14 000 v/ min) 10 min, B[ 15, 0. 45 wm {3
FLUEBEUE AT , BAS T A o
2.3 FEEER

IR 43 WIS IV TR A 2. 2 300 T IR A %
WAV TR R SRR A 10 WL, 4% 2. 130 F (A3 41 ik
FEI S 0 SRt 1 1] 45 SR e B, A VA TR S TR A k)
HE A YRR 3 P 45 A 0 i 0 R 1 o ) — 80, 4% R
BLAT5 A AR T I 1) A B FE IR T 1.5, HAs (U
T, Tk LA R A R R LA 1.

RAER R B EE NG EWHL 2. 201 N IRA T I A A
i N 25% PS5 SRR R , A5 2 0 of e VR 5 o R
VTR, 2 2. 1 0 5 SR AR AR A, DA R TR
JEE R (X, wg / mL) B ARFR DRI (Y) S AR bRtk
FrepEm  gE R % 2,

G 2% I BURE S (FIE5 8 20210117) 3 4, %
2. 2T T ik il A R SR, e 2. 1 IR i AT

mAU mAU mAU

350 350 ¢ 350 4

300 300 | 300 I

250 250 | 250 |

200 200 | 24 2002 2

150 150 | |1 ‘ 150 1 3 .

100 100 | | 4 100 | s 0

50 501 | | 158 50 |"[ |

0 . ) ol I I i ) ol MW )
S S S e T erree P S  —. Sk e e t/ min e e e o s [ iy
0 2 4 6 8 10 12 14 16 18 20 22 24 0 2 4 6 8 10 12 14 16 18 20 22 24 0 2 4 6 8 10 12 14 16 18 20 22 24

A
1. #EIRER
A ZEER

B

C

2. ERBE 3. BEREE 4 FERBKB 5. FERBA 6. FHREC
B. WA B SRR

C. B &iE i’

E1 sSxkEaEE

1. Neochlorogenic acid 2. Chlorogenic acid 3. Cryptochlorogenic acid 4. Isochlorogenic acid B 5. Isochlorogenic acid A 6. Isochlorogenic acid C

A. Blank solution

B. Mixed reference solution C. Test solution

Fig.1 HPLC chromatograms
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R2 6THMMIBHETRENSEEXEEZRER(n=6)

Tab.2 Results of the linear relation test of six caffeoylquinic

3 MERNKRELER(n=6)

Tab.3 Results of the recovery test (n=6)

Key REE() HEAEng MAT(ng) WEE(mg WREG%) X% RSD(%)

acids (n=6)

B =275 42 r LT E (pg/mL)
R RER Y=525.42X-0.0940 0.9996 2.65~53.06
SRR Y=526.60X-0.2117 0.9999 4.20~84.00
&2k R BR Y=429.06X-0.1687 0.9999 3.43~68.57
FARBKRB Y=618.90X-0.1105 0.9997 1.40~27.96
FAERBRA Y=652.98X-0.0505 0.9997 0.72~14.47
FLEREBC Y=449.15X-0.1069 0.999 7 2.06~41.45
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2 B LR R IR A SRR CXF IR 0. 121 0,0. 174 0,
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2.4 HREENE

B2 HERE A5 2. 0 o RSB FRAE 4% 2. 2 0 F J7 il
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W 2 SR AL 2 PR O 20, B URCR 25 A
HH I, 3ok 3 (6 (0 P B IO o ¥ B RN TR 4y
#(25%,50% ,75% ,100% ) 1 F B & A Ry B B 5]

HERE L0049 0.1194 0.1210 0.2419 101.24
10098 0.1200 0.1210 0.2431 101.74
10162 0.1207 0.1210 0.2414 99.75

100.48  1.09
10237 0.1216 0.1210 0.2442 101.32
1.0205 0.1212 0.1210 0.2420 99.83
1.0263 0.1219 0.1210 0.2417 99.01
ZRE& 1.049 01703 0.1740 0.3451 100.46
1.0098 01712 0.1740 0.3445 99.60
10162 01722 0.1740 0.3447 99.14
9.3 0.7
10237 0.1735 0.1740 0.3462 99.25
10205 0.1730 0.1740 0.3459 99.37
10263 0.1740 0.1740 0.3449 98.22
BARE  LOMO 01448 0.1470 0.2975 103. 88
1.0098  0.1455 0.1470 0.3011 105.85
1.0162 01464 0.1470 0.2958 10163
102.95 L7
10237 0.1475 0.1470 0.2990 103. 06
1.0205 0.1471 0.1470 0.2975 102.31
10263 0.1479 0.1470 0.293 100.95
FEREB L0049 0.0496 0.0529  0.1044 103. 44
1.0098  0.04986 0.0529  0.1050 104.12
10162 0.05018 0.0529  0.1051 103.70
103.13 236

10237 0.05055 0.0529  0.1026 98.28
1.0205 0.05039 0.029%  0.1057 104.44
1.0263 0.05068 0.0529  0.1062 104.83
FRREA L0049 0.02650 0.02648 005266 98.79
1.0098  0.02663 0.02048  0.0299 99.55
1.0162  0.02680 0.02648  0.0435  104.04
10203 2.43
10237 0.0260% 0.02048  0.0538  101.47
10205 0.02691 0.02048  0.0432  103.51
1.0263  0.02706 0.02048  0.0M480 10480
FEREAC L0049 0.06758 0.00091  0.1364 102. 85
1.0098 006791 0.00691  0.1369 103.11
1.0162  0.068 34 0.0691  0.1377 103. 66
103.02 0.5
1.0237 0.008 84 0.00691  0.1376 102.76
1.0205 0. 068 63 0.06091  0.1370 102. 18

1.0263 006902 0.06091  0.1383 103. 54

FF AR I o5 43 P 0 TR AR 25 5 2 PRI A T R AR AR A
DL 25% H S HCR 45157 D0 B 4 1) 6 1 RS R ¥ %
FZ N[ $2 BT 8] (15, 30, 45, 60 min) % 32 BUSCR i 52
M), 2 BHLEE P B HL 45 min B 4157 U8 o3 04 4 B0 K
B PEHR IS (] 47 45 min,
3.2 @EEGMmA

22 S - 0. 1% BER KW . LM - 0. 1% B
FRAKIE TR NG - 0. 2% B FRK VS . M - 0. 1% H R
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x4 HRAEEVNELER(mg/g,n=2)
Tab.4 Results of the content determination of six caffeoylquinic

acids in the samples (mg/g,n =2)

e HRAR  RRE BRRR FRREB FRRRA FRREC  §4%

20180132 0.07514 012190 0.11430  0.03250  0.01427  0.04982  0.40793
20180335 0.06559  0.10450 0.09977  0.02580  0.01110  0.03837  0.34513
20180409 0.00946  0.11590  0.10590  0.02999  0.01344  0.04557  0.38026
20180558 0.07082 010730 0.10560  0.02948 ~ 0.01277  0.04366  0.36963
20180036 0.07375 011500 0.11290  0.03854  0.01666  0.05648  0.41333
20180772 0.08286 012070 0.12260  0.03908 ~ 0.01813  0.05670  0.44007
20181181 0.08788 012200 0.13380  0.06608 ~ 0.03078  0.09793  0.53847
2018124 0.0983 014670 0.14550  0.05630  0.02646  0.08276  0.55455
20190385 0.07664 014420 0.11530  0.03141  0.01499  0.04870  0.431 24
20190661 0.08147  0.11120 012030 0.03459  0.01511  0.04808  0.41075

20190754 0.07316 011590 0.10620  0.03615 ~ 0.01810  0.05242  0.40193
20190930 0.06055 008090 0.08743  0.02010  0.011%  0.03599  0.30291
20191228 0.07645 012820 0.10800  0.03492  0.01746  0.05045  0.41548

20200107 0.1122
20200356 0.1188

0.20710 016160  0.04816  0.02447  0.07142  0.624%
1 0.20690 0.16750  0.05829  0.03097  0.08361  0.66607
20200447 0.1060 015160  0.14480  0.04526  0.02279  0.06197  0.53242
20201209 0.1301 019200 0.16510  0.06743  0.03548  0.09308  0.68319
20210106 0.1167 014500 0.14430  0.04316  0.02076  0.05871  0.52863
20200112 0.1185  0.16200 0.143%0  0.05733  0.03065  0.07858  0.59116
20200117 0.1184  0.16940 0.14370  0.05232  0.02828  0.07181  0.58391
20210123 0.1238 016230 0.15050  0.05165  0.02518  0.07031  0.58374

IKEEWAE R SR, S5 SR s O - 0. 2% W R K
VR INE 6 FP A0 1543 FEAE 25 min PN [ A RS0 , ELAS 00
SUETE AT, 4y B BE YR F 1. 508 5 8EOR [] ff f (o 3i%
R RICR: 4559 ACE Excel 5 C 3#1:(250 mm X 4. 6 mm,
5 o) EL AT B A RE R, R AR 5 4% BT IX A3 R B
RS DAD R I EE R Bt R SRR IR | sk
B2 AR B AR R A L R AR R C YT 325 nm
K A A 5 R A o 03 BF 325 nm A A ARG I K )
i, 8N R AR (25,30, 35 C) FUARTR] i # (0. 8, 1. 0,
1. 2 mL / min ) X5 B¢ M0 85353 15 85 DG TS 1) 52 ] 45 2R 3R
WY, 76 [ 8 (s AT, A1 IR 53 51 o 25 CF1 35 °C LI oy
0. 8 mL / min B £ W53 B B2 /N T 1. S PR 8022, T
IR M 30 °C L F M 1.0 mL / min B} 8% 065 B JE ) K F
1.5, H 729 2 88 05 AT G AH G BOR o WOk FRAE N
30 °C,i## A 1. 0 mL / min.
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