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Determination of total anthraquinone ( emodin and physcion)
in Yizhikang capsule by high performance liquid chromatography
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Abstract: Objective: To establish a High Performance Liquid Chromatography ( HPLC ) method for determining the
totalanthraquinone in Yizhikang capsule.Methods : The contents of emodin and physcion were determined by a HPLC method.
The emodin and physcion were separated on a Waters Sunfire C,5 column (250 mm x4.6 mm,5 pwm)using a mobile phase made
up of methanol and 0.1% phosphoric acid solution(75:25,v/v) at a flow rate of 1.0 mL/min and detected by a UV detector at
a wavelength of 254 nm.The column temperature was set at 30 °C.Results; The response showed good linear relationship in the
range of 54.09~649.05 pg/mL for emodin,22.11~265.31 pg/mL for physcion with all the coefficients of correlation (R*) =
0.9999. The detection limits( LODs) were 0.86 wg/g for emodin,0.87 g/ g for physcion, respectively.The average recoveries of
emodin and physcion were 97.20% (RSD =2.26% ) and 99.96% ( RSD = 2.18% ) , respectively. Conclusions ; This method is
simple , accurate , reliable and reproducible and can be used for the quality control of yizhikang capsule.
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Table 1  Linear results of emodin and physcion
Xif R it Ltk i MEFRH R LML (pg)
Kk % Y =3919.10X-2.87 0.9999 0.054~0.65
KR T Y =3692.20X-2.47 0.9999 0.022~0.27
Table 2 Precision results of the proposed HPLC method
X HE WETHIFR 1 DA THTFH 2 UETRIFR 3 TR FH 4 VTR FH 5 IEMAR 6 FIEMA RSD(%)
Kk 4191.21 4195.00 4194.68 4198.46 4200.17 4199.61 4200.13 0.08
K ZHEE  1654.28 1657.92 1658.66 1658.22 1658.29 1658.90 1667.48 0.10
F*3 REtEss
Table 3 Stability results of the proposed HPLC method
4t (mg/g) 1h 2 h 4 h 6 h 100h 12h  18h  24h P& (mg/g)  RSD(%)
K% 0.1171 0.1173 0.1186 0.1203 0.1205 0.1215 0.1226  0.1227 0.1201 1.85
K ZHEEE 00155 00157  0.0158 00165 00164 0.0166 0.0170 0.0169 0.0163 347
SRR 0.1326  0.1329 0.1344 0.1367 0.1370 0.1381 0.1396 0.1396 0.1364 2.04
0.65 pg#ll 0.022~0.2700 g i [l N 5 B R 45 19 2R 1 7 Xk
K ZA LA E B4 WK 0.9999 Fil 0.9999 o A E
23 RBEEXR 50
N2 2 Ui, KB 2 R B % WP k1 RSD 43 3] 240
7 0.08% 1 0.10% , F2 73X A 25 LA %30 e sl
2.4 BWIAEMLRE 20
W 3 %, K B 4 e 4 R LA LR 7 v | i
?4 EWE’J RSD 43514 1.85% .3.47% F1 2.04% , 7R e
EWAE 24 h WIS XE o min
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HEZE R A B TR 1 7 19 B 4y 0k 0.1369 50 e
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Fig.1 Chromatograms of emodin and physcion
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Table 4 Repeatability results of the proposed HPLC method
G ht(mg/) i 2 3 1 5 6 FHalk(mgs)  RSD(%)
KEE 0.1354 0.1394 0.1341 0.1372 0.1369 0.1380 0.1369 1.37
KE 2= H ik 0.0180 0.0181 0.0181 0.0185 0.0180 0.0182 0.0181 1.56
SR 0.1535 0.1576 0.1523 0.1558 0.1549 0.1557 0.1549 1.21
SRS R
Table 5 Average spike recoveries and RSDs for emodin and physcion
EIERaD J5 A i (mg) A (mg) W45t (mg) BICR (%) IR (%) RSD(% )

0.2826 0.1731 0.4471 95.04
0.2819 0.1731 0.4463 95.00
0.2818 0.1731 0.4466 95.18
0.2647 0.2596 0.5130 95.64

KER 0.2849 0.2596 0.5372 97.15 97.20 2.26
0.2867 0.2596 0.5396 97.40
0.2669 0.3462 0.6089 98.79
0.2720 0.3462 0.6177 99.87
0.2704 0.3462 0.6192 100.76
0.0372 0.0237 0.0612 101.33
0.0371 0.0237 0.0615 102.89
0.0371 0.0237 0.0607 99.57
0.0348 0.0356 0.0709 101.53

KRR W ik 0.0375 0.0356 0.0736 101.70 99.96 2.18

0.0377 0.0356 0.0733 100.09
0.0351 0.0474 0.0815 97.85
0.0358 0.0474 0.0813 95.95
0.0356 0.0474 0.0824 98.76

FH % -0.1% BRI W (75 25) I EIEAT W BEAT T L
Bo 7E(2) WEE-0.1% B IR#F i (80: 20) b, KRBT
ARGEAR I3 B, B W AL B AL E R i 7 (1) &

6 AEMIESLS
Table 6 The results of samples

R HERHE AT
it é@i ﬁ@jiﬁ mig it —0.1% BRI (60: 40) Fi1 (3 ) HIFE—0.1% i s

3 . o e

1604001 0.0921 0.0132 0.1054 #(75:25) 1, kéﬁ%jijiﬁ %EP ik E%ﬁ;ﬁ% -

1604002 0.1190 0.0150 0.1339 §(3) Eﬁ\@;“‘;l% “#jifil/ﬁ(ﬁlU& 22#“1?(,\?%;17;

1604003 0.1429 0.0188 0.1617 Eﬁ:iﬁﬁf&fy}j i ﬁﬁ: /0’ EH;?E; iﬁk 72';“2355 A

1505001 0.0400 0.0282 0.0681 e, TS (3 ) I BE=0.1% BRRR I (752 25) 1y
TBhAH o

1108002 0.0198 0.0173 0.0371 211 R

20151008 0.1376 0.0200 0.1575 . TR b

ASZEG e T AN R AR TR 30 .35 .40 °C X AE & 4y
BS IR , 45 R 56 25 A Ha T v o 0t Tal i Pe, n i 3
P , 4 30 °C AT IETE 8y o

x7TATAERELALSS

Table 7 The results of preprocessing optimization

Hht(mg/g) 8% EhER- —HH ke 16% thiR- —HH bt 3 it

PN ES 0.1200 0.1180 it 22 IS A v 114 e IR, ( R B 2% RN K B 25 R k)
PNCELH 0.0235 0.0184 FEEk [ F T TR A HIMT 5l T 8% (JFRELSM B0
BB 0.1431 0.1360 B R TR 7K A 245 4 75 TR S 22 = S8 W e 2 IR FE L, ik

BRI B IR HE D 2R AN R 3R Y ek, O & O AH
(R e N S AN L TR i N |
TR R W Y 2 1 2 AR S SRR B 5 B, 2l Ty
EAEIUE , YL 7 5 R MERR T 5 JCE R IR
w2 Ok 43 91 7E 0.05409 ~ 0.6491 g F1 0.02211 ~
0.2653 g YEHE 5 R UYL SR, AH I R B3

s == G P e A 553, R 0 R DR 3 T T 2R, R 2
P EEREIE T = 50 W e, B AR HU7E 25 2> B s 4 v 2
TR (A2 = 50T e 22 YR R R, AR BN iy 125 7Y
TELTR v 10 R 2 22 TP R B

210 RIEMLLE

AL G XA [R5 B AR (1) L - 0.1% B R
W (60:40) . (2) FIEE-0.1% R R (80:20) ((3)

A7 0.9999 F10.9999 , -4 [m i 3R 43-531) 4 97.20% ( RSD
=2.26% ) F1199.96% (RSD =2.18% ), [6JAf, AT K
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Table 5 Sensory evaluation scores of different yeast fermented bread samples

BE & B-1 X-1 X-2 Y-1 Y-2 Y-3 Y-4 Y-5
Lz 103 10.8 12.7 10.8 123 119 135 12.1
iR 3 4 3 3 4 4 4 4
e Hif 75 7.85 72 7.6 8.2 8.4 7.35 7.9
R FOGEE 4.4 3.95 4.4 3.9 4.08 3.8 3.7 4.5
F R 7.87 8.47 8.40 8.67 8.27 8.40 8.20 9.04
B, 2.9 3.65 3.1 3.5 35 33 3.6 3.58
ALY 7.6 8.5 8.2 8.5 8 8 8.25 8.5
W 7.9 7.9 7.6 7.8 7.8 9 79 8
hgpr 8.6 7.9 7.6 75 7.6 8.4 7.95 7.4
ik 8.3 8.15 8.1 7.8 8.2 6.1 7.56 8.4
ps¥ix 76.77 79.27 78.20 76.67 80.35 77.60 79.72 82.03
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