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Simultaneous determination of fourteen constituents in
Yinzhihuang granules by HPLC

ZHANG Yu—shan', LIU Xie-ying', YAO Xin—cheng" >, LUO Li'

( 1. School of Pharmacy, Shihezi University, Shihezi 832000, China; 2. Key Laboratory of Xinjiang Phytomedicine
Resource and Utilization, Ministry of Education, Shihezi University, Shihezi 832000, China )

Abstract Objective: To establish an HPLC method for simultaneous determination of neochlorogenic
acid, chlorogenic acid, geniposide, 1, 3—dicaffeoylquinic acid, luteoloside, 3, 4—dicaffeoylquinic acid, 3,
S5—dicaffeoylquinic acid, 4, 5—dicaffeoylquinic acid, baicalin, scoparone, wogonin, baicalein, wogonoside and
oroxylin A in Yinzhihuang granules bought from market. Methods: High—performance liquid chromatography was
carried out on a Diamonsil C,5( 200 mm X 4.6 mm, 5 pum ) with the mobile phase of acetonitrile ( A ) —=0.1% formic
acid water solution ( B ) at a flow rate of 1.0 mL * min™", a column temperature of 30 °C, a detection wavelength of

325 nm and the sample size of 20 pL by using gradient elution. Results: Above—mentioned 14 compounds were
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separated well and showed an excellent linear relationship ( 7=0.999 0 ) with high precision, stability and

repeatability ( RSD<2.5% ). In addition, the average rate (n=9 ) of the 14 above-mentioned compounds was
95.0%-105.0% with the RSD value of 0.8%-3.1%. The contents of the above—-mentioned 14 compounds of 8
groups were 0.535-0.653, 2.228-2.717, 5.171-5.833, 0.216-0.274, 0.618-0.827, 0.323-0.452, 0.163-0.386,
0.511-0.685, 68.515-77.164, 0.013-0.018, 0.206-1.356, 0.797-1.915, 0.174-0.786, 0.035-0.136 mg - ¢,

respectively. Conclusion: This method can be used as an efficient method for quality control and evaluation of

Yinzhihuang granules.

Keywords: Yinzhihuang granules; Artemisia capillaris Thunb.; Gardenia jasminoides Ellis; Scutellaria baicalensts

Georgi; Lonicera japonica Thunb.; neochlorogenic acid; chlorogenic acid; geniposide; dicaffeoylquinic acid;

luteoloside ; baicalin ; scoparone ; wogonin ; baicalein ; wogonoside ; oroxylin A ; content determination; HPLC
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55%A —> 35%A ) ; i : 1.0 mL - min 5 K6 K- 325
nm; YR : 30 °C 5 BEREERE : 20 pl; 327 A ] : 45 min,,
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g NEBFRE B 25 mL HEEHEIRI T, in 50% HEEK
24 20 mL, #2300 W, 40 kHz ) 30 min, $2EUK
BURTBGR 5 H 50% HBEKE SR 2 25 mL, $85], 11 g,
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1. Bk fR ( neochlorogenic acid ) 2. Z¢ )5 ( chlorogenic acid ) 3. HUJBF-14F ( geniposide ) 4. 1, 3— ZMIMEREZS T2 ( 1, 3—dicaffeoylquinic acid )
5. RFEREY (luteoloside ) 6.3, 4— ZMIMEMEZE T2 ( 3, 4-dicaffeoylquinic acid ) 7.3, 5— ZIIMEEEZE TR ( 3, 5— dicaffeoylquinic acid ) 8.4, 5- —
W P 25 T 12 (4, 5— dicaffeoylquinic acid ) 9. B4 (baicalin ) 10. 13 P (scoparone ) 11, I E# %2 (wogonin ) 12. # % &K (baicalein )

13. BUEESAF (wogonoside ) 14. T24EE A (oroxylin A )
1 #ER(ANEEXRM(B)&IiEE

Fig. 1 HPLC chromatograms of sample ( A ) and mixed reference substances( B )
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0.12.0.14 mL, 53 5| H B B OF E 5 2 1.0 mL, B
53 FR N 5 S - R RE I V5 A B W IBUTR A5 0T BR A
WA 0.1,0.5.1.0.2.0.3.0.4.0 mL, 1R A X5 BE 5 v
B 0.1,0.2,0.5,1.0,2.0,3.0 mL, {2 & X 18 5 5 )
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€C0.1.02.0.5.1.0.1.5.2.0 mL, 185 X B S AW D
0.01.0.05.0.1.0.2.0.5.1.0 mL, 43 51| JH F s s 6 O
FERZE 10.0 mL, IS RFNEA XA 7F “2.17
TR T, R AV B 3R 91 TV T o Sl
FE 20 pl HEF7 5307, DA T AR OME Y X HERE IR X
(pg - mL ") BEATEIE, bl 26, 118 14 A asr
B 10 1 5 8 R £ P 91 L, 45 SR DL 3 1, S I A o
FE—E PRl N 5 I TR R AP 2R &R
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Tab.1 The regression equations, correlation coefficients, linear ranges, LOD and LOQ of 14 components

LML R B FE T FIR

S3HT# (analyte ) Iul.l}djiﬁz . (linear range )/ (LOD)/ (LOQ)/

( regression equation ) 5 i B

(pg-mL™) (pg-mL™) (pg-mL™)

S5 (neochlorogenic acid ) Y=38 098X—4 114 0.999 5 1.0~40 0.080 0.290
2350 ( chlorogenic acid ) Y=41 142X-75 290 0.999 5 1.0~40 0.150 0.400
5P ( geniposide ) Y=13 590X-189 266 0.999 2 40~140 0.155 0.500
1, 3— ZINMEBEZE TR (1, 3-dicaffeoylquinic acid ) ¥=29 942X+1 737 0.999 2 0.5~15 0.160 0.490
KREEHF (luteoloside ) Y=44 354X+17 311 0.999 2 0.5~15 0.030 0.210
3, 4— ZIIMEREZS TR (3, 4— dicaffeoylquinic acid ) Y=46 440X—6 830 0.999 0 1.0~20 0.180 0.440
3, 5— ZWiINEREZS TR (3, 5— dicaffeoylquinic acid ) V=43 253X+47 432 0.999 5 1.0~20 0.100 0.230
4, 5— ZIMMEBEZE TR (4, 5— dicaffeoylquinic acid ) Y=59 248X—6 048 0.999 6 1.0~20 0.120 0.260
HAY (baicalin) Y=59 146X-6 000000  0.999 1 300~800 0.012 0.035
JEE T T (scoparone ) V=49 361X+4 947 0.999 6 0.1~10 0.030 0.080
IR ((wogonin ) Y=15 551X+3 706 0.999 2 1.0~40 0.004 0.012
HEZ (baicalein ) Y=59 092X+71 085 0.999 3 0.5~15 0.150 0.300
I ((wogonoside ) Y=26 726X+3 428 0.999 8 0.1~10 0.020 0.280
TJZ4EE A (oroxylin A) Y=56 355X+13 387 0.999 0 0.1~10 0.020 0.220

233 AN PR B RBRIE BORA N IR
Wik, B RE 4 “2.17 TT 4503, 20 plL #E4T
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SAETME , AR B ek R SRR n e P 1, 3-
TEREZE TR R RREAT 3, 4 ZHMMERE S TR |
3,5- MNMEMBEZE TR (4, 5— UNMEmEZS TRR B
TS IR DU R SR DS T2
A -4 F 4 3R 0.620, 2,500, 5.597,0.351
2.860.0.454.0.254.0.494.76.25.0.013.0.713 .
1.890.0.234.0.063 mg* g ', RSD 43314 2.0% . 2.4%
1.2%. 1.3%.1.9%.1.2%.0.68% . 1.5% . 1.9% .2.0%.

1.1%.0.95% . 1.9% . 1.5%, % B i% J7 1% W) & & 1
RA4f.

237 fnAERDEERIRE KB PRy CAS i
F) B4 HE 5 UKL RE B 0.10 g, #5245 L4 2 0 80% .
100% . 120% 53 A 14 A B B JE S i 2T, 4%
“2.2.17 WUR 7 W, 7E 2.1 A A%
PRI, TR A B IR DGR DL K RSD, 25
W32,

F2 EREBRINGEE RN &R
Tab.2 Recovery results of Yinzhihuang granules
Srbit B b W EIE S
(‘analyte ) (contented ) /mg  (added )/mg (detected ) /mg  (recovery )/% (average recovery )/ RSD/%
% (n=9)
HrLkJFER ( neochlorogenic acid ) 0.3100 0.2615 0.574 0 101.0 100.8 2.1
0.3100 0.2615 0.564 0 97.1
0.3100 0.2615 0.569 5 99.2
0.3100 0.3100 0.627 5 102.4
0.3100 0.3100 0.634 0 104.5
0.3100 0.3100 0.630 0 103.2
0.3100 0.3720 0.678 5 99.1
0.3100 0.3720 0.6850 100.8
0.3100 0.3720 0.682 5 100.1
LRI ( chlorogenic acid ) 1.2505 1.000 0 22490 99.9 101.3 1.8
12505 1.000 0 22495 99.9
12505 1.000 0 22765 102.6
12505 12505 2.5530 104.2
12505 12505 2.5415 103.2
12505 12505 25425 103.3
12505 1.500 6 27575 100.4
12505 1.500 6 27455 99.6
12505 1.500 6 2.7350 99.0
B (geniposide ) 2798 5 22390 4.9970 98.2 99.1 1.7
27985 22390 5.0345 99.9
27985 22390 4.964 5 96.7
27985 27985 55495 98.3
2.798 5 2.798 5 55175 97.2
2.798 5 2798 5 5.663 0 102.4
2798 5 3.3580 6.1570 100.0
2798 5 3.3580 6.179 5 100.7
2798 5 3.3580 6.1125 98.7
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F2(%)
Srbiy B bR W il TR
(‘analyte ) (contented )/mg  (added )/mg  (detected ) /mg ~ (recovery ) /% (average recovery )/ RSD/%
% (n=9 )

1, 3— ZWMERE S T2 (1, 3—dicaffeoylquinic acid ) 0.175 5 0.140 4 03215 104.0 99.6 2.4
0.1755 0.140 4 0.3170 99.4
0.1755 0.140 4 0.3120 95.8
0.1755 0.1755 0.3510 98.9
0.175 5 0.175 5 0.356 5 102.0
0.175 5 0.175 5 0.346 5 96.3
0.175 5 0.210 6 0.388 5 100.2
0.175 5 0.210 6 0.386 5 99.2
0.1755 0.210 6 0.390 0 100.9

AFRHAT (luteoloside ) 03195 0.2556 0.5710 98.4 98.3 0.80
03195 0.255 6 0.5710 98.4
03195 0.2556 0.568 0 97.2
03195 03195 0.6315 97.7
03195 03195 0.6355 98.9
03195 03195 0.6325 98.0
03195 0.383 4 0.694 0 97.7
03195 0.383 4 0.703 0 100.0
03195 0.3834 0.698 0 98.7

3, 4— ZWMHEREZE TR (3, 4- dicaffeoylquinic acid ) 0.2270 0.1815 0.408 5 100.0 99.8 2.1
0.2270 0.1815 0.408 0 99.7
0.2270 0.1815 0.405 5 98.3
0.2270 0.2270 0.449 5 98.0
0.2270 0.2270 0.460 0 102.6
0.2270 0.2270 0.4455 96.3
0.2270 0.272 4 0.508 0 103.2
0.2270 0.272 4 0.497 0 99.1
0.2270 0.272 4 0.5010 100.6

3, 5— ZWnEmEZE T2 (3, 5- dicaffeoylquinic acid ) 0.1270 0.1016 0.227 5 98.9 99.6 1.7
0.1270 0.101 6 0.229 0 100.4
0.1270 0.101 6 0.226 5 97.9
0.127 0 0.1270 0.2555 101.2
0.1270 0.1270 0.2530 99.2
0.1270 0.1270 0.2540 100.0
0.1270 0.152 4 0.2755 97.4
0.1270 0.1524 0.2770 98.4
0.127 0 0.152 4 0.284 0 103.0
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F2(4)
Srbi i MR W il R
(analyte ) (contented ) /mg  (added )/mg  ( detected ) /mg  (recovery ) /% ( averz:/iez Zi:;)v)ery )/ BSD/%
4, 5- ZMMMHEREZE TR (4, 5- dicaffeoylquinic acid ) 0.247 0 0.197 6 0.439 0 97.2 98.9 2.4
0.2470 0.197 6 0.4515 103.5
0.2470 0.197 6 0.4420 98.7
0.2470 0.2470 0.494 5 100.2
0.2470 0.2470 0.484 0 96.0
0.2470 0.2470 0.497 0 101.2
0.2470 0.296 4 0.544 0 100.2
0.2470 0.296 4 0.534 5 97.0
0.2470 0.296 4 0.5330 96.5
HEHF (baicalin ) 38.1250 30.500 0 68.587 5 99.9 99.6 22
38.1250 30.500 0 68.544 0 99.7
38.1250 30.500 0 68.750 0 100.4
38.1250 38.1250 76.625 0 101.0
38.1250 38.1250 77.187 5 102.5
38.1250 38.1250 74.687 5 95.9
38.1250 457500 84.375 0 101.1
38.1250 45.750 0 81.937 5 95.8
38.1250 45750 0 84.062 5 100.4
T TR (scoparone ) 0.006 5 0.005 2 0.0118 101.9 100.3 22
0.006 5 0.005 2 0.0114 98.1
0.006 5 0.005 2 0.0115 96.1
0.006 5 0.006 5 0.0132 103.1
0.006 5 0.006 5 0.0129 98.5
0.006 5 0.006 5 0.013 1 101.5
0.006 5 0.007 8 0.014 5 102.6
0.006 5 0.007 8 0.014 4 101.3
0.006 5 0.007 8 0.014 3 100.0
ILH% K (wogonin ) 0.356 5 0.2852 0.6355 98.6 99.7 3.1
0.356 5 0.2852 0.636 0 97.8
0.356 5 0.2852 0.6970 98.0
0.356 5 0.356 5 0.726 5 103.8
0.356 5 0.356 5 0.710 0 99.2
0.356 5 0.356 5 0.7250 103.4
0.356 5 0.427 8 0.789 0 101.1
0.356 5 04278 0.764 5 95.4
0.356 5 0.427 8 0.779 5 98.9
hshi i
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F2(%)
Srbi B bR W il TR
(‘analyte ) (contented )/mg  (added )/mg  (detected ) /mg ~ (recovery ) /% (average recovery )/ RSD/%
% (n=9 )

42 (baicalein ) 0.945 0 0.755 5 1.659 5 95.3 99.6 2.6
0.9450 07555 1.709 0 101.1
0.9450 0.755 5 1.6770 96.9
0.9450 0.9450 1.904 5 101.5
0.945 0 0.9450 1.903 0 101.4
0.945 0 0.9450 1.894 5 100.5
0.9450 1.1335 2.084 5 100.5
0.9450 1.133 5 2.0880 100.9
0.9450 1.1335 2.0615 98.5

WA ((wogonoside ) 0.1170 0.094 0 02120 101.1 99.7 2.5
0.1170 0.094 0 0.206 6 95.3
0.1170 0.094 0 0.209 5 98.4
0.1170 0.1170 0.2350 100.9
0.1170 0.1170 0.2320 98.3
0.1170 0.1170 0.2395 104.7
0.1170 0.140 4 0.2573 99.9
0.1170 0.140 4 0.256 0 99.0
0.1170 0.140 4 0.2575 100.1

T246E A (oroxylin A) 0.0315 0.0250 0.056 9 101.6 100.8 2.1
0.0315 0.0250 0.0570 100.4
0.0315 0.0250 0.056 6 103.2
0.0315 0.0315 0.064 0 104.1
0.0315 0.0315 0.064 3 99.4
0.0315 0.0315 0.062 8 99.7
0.0315 0.0375 0.069 2 100.5
0.0315 0.0375 0.068 3 98.1
0.0315 0.0375 0.068 1 97.6
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3 AERERETHNF WNETERTHNEE(n=3)
Tab.3 Contents of fourteen main components in Yinzhihuang granules of different batches
2k (content )/ ( mg* gfl )
%Mq:% > o S >, o Ry >, o
(analyte ) i 1 i 2 P 3 i 4 Hhd S FEd 6 P 7 e 8
('sample No.1) ('sample No.2) ('sample No.3 ) ( sample No.4 ) ( sample No.5) ( sample No.6 ) ( sample No.7 ) ( sample No.8 )

HERIER ( neochlorogenic acid ) 0.573 0.553 0.546 0.552 0.581 0.653 0.651 0.535
SEJRIR ( chlorogenic acid ) 2.420 2.296 2.428 2.404 2.384 2.717 2.477 2228
HUEFH (geniposide ) 5.709 5.460 5.678 5.644 5.404 5.804 5.833 5.171
1, 3— ZnmMEBESS T IR 0.257 0.247 0.260 0.274 0.250 0.260 0.249 0.216
(1, 3—dicaffeoylquinic acid )
AKRFEREAT (luteoloside ) 0.754 0.639 0.827 0.735 0.618 0.685 0.621 0.715
3, 4— MR ZE TR 0.381 0.323 0.407 0.452 0.350 0.450 0.347 0.330
(3, 4~ dicaffeoylquinic acid )
3, 5— ZWmnEREEE TR 0.282 0.208 0.312 0.386 0.163 0.328 0.173 0.176
(3, 5~ dicaffeoylquinic acid )
4, 5- ZUnMEmESS TR 0.514 0.514 0.608 0.685 0.511 0.682 0.538 0.541
(4, 5~ dicaffeoylquinic acid )
HEEH (baicalin ) 77.032 68.844 75.528 73.807 75.167 77.164 68.515 69.262
1 H PR (scoparone ) 0.015 0.015 0.013 0.018 0.011 0.017 0.013 0.014
A2 (wogonin ) 0.206 1.308 1356 1.173 0.548 0.720 0.725 0.601
HXZ (baicalein ) 1915 1.361 2.106 1.534 1.232 1.663 1.289 0.797
WHEAF (wogonoside ) 0.786 0.239 0.313 0.263 0.246 0.300 0.174 0.283
TJ2453 A (oroxylin A) 0.136 0.089 0.119 0.095 0.088 0.101 0.070 0.035
3 Tt
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