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Determination of six active ingredients in Xiaojianzhong Mixture by HPLC-
CAD and stability study
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Abstract: Objective To develop an HPLC-CAD method for simultaneous determination of six active ingredients of albiflorin,
paeoniflorin, liquiritin, glycyrrhizic acid, cinnamaldehyde and 6-gingerol in Xiaojianzhong Mixture. Methods The chromatographic
separation was performed on a Thermo Hypersil GOLD C, column (250 mm x 4.6 mm, 5 pm) with 80% acetonitrile (A)-10 mmol L™
ammonium acetate (formic acid tone pH 4.0) (B) as the mobile phase for gradient elution, the flow rate was 1.0 mL-min"', the
column temperature was maintained at 35 °C, the nebulization temperature of detector was 35 °C, the filtration constant was 5.0, the
acquisition frequency was 10 Hz, and injection volume was 20 pL. At the same time, the content changes of each component of
Xiaojianzhong Mixture under accelerated and long-term test were determined to provide a basis for the stability and storage
conditions of the variety. Results The separation of each component was good, negative and no interference. The linear ranges of
albiflorin, paeoniflorin, liquiritin, glycyrrhizic acid, cinnamaldehyde and 6-gingerol were 2.01—40.16, 4.21—84.20, 1.18—23.64,
0.60—12.04, 0.70—14.06 and 1.30—25.90 ug'mL™" (r = 0.999 1), respectively. The average recoveries were 97.55%—98.46%, and
the RSD < 3.0%.The results of stability investigation showed that the contents of albiflorin, paeoniflorin, liquiritin, glycyrrhizic acid,
cinnamaldehyde and 6-gingerol decreased rapidly under accelerated condition, implied that the storage time of Xiaojianzhong
Mixture under high temperature condition should not be too long. Conclusion The method is sensitive and accurate by method
validation, which can be used for the overall assessment of the quality of Xiaojianzhong Mixture, this variety should be stored in a
cool place.

Key words: HPLC-CAD; Xiaojianzhong Mixture; albiflorin; paeoniflorin; liquiritin; glycyrrhizic acid; cinnamaldehyde; 6-gingerol;
stability
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Fig. 1 HPLC chromatograms of a mixed of standards (A),
sample (B), negative sample without Ramulus Cinnamomi
(C), Paeoniae Radix Alba (D), Honey-fried Licorice (E) or
Zingiber officinale Roscoe (F)
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Table 1 Regression equations, correlation coefficients and linear range of six active components (n=5)

D% 2Rty r 2R PEYu E/(ug-mL™)
PSSl ERES Y=5.091 X+1.160 0.999 7 2.01~40.16
AJ U Y=4.675 X+4.440 0.999 5 4.21~84.20
N Y=4.802 X—1.866 0.999 2 1.18~23.64
R Y=4.651 X+1.256 0.999 6 0.60~12.04
T 7 Y=4.959 X+1.534 0.999 4 0.70~14.06
6-FZ PR Y=4.736 X+1.405 0.999 1 1.30~25.90
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Table 2 Contents of six active components in
Xiaojianzhong Mixture (n=2)
JE M E/(mg-mL™)
fits AN HE HE HER 6%
w0 M B R
20211222 0330  0.848 0344 0.105 0.092 0.286
20211202 0307  0.741 0322 0.083 0.075 0.293
20211019 0.288  0.723 0305 0.112 0.098 0.256
20210918 0.275  0.853 0.294 0.085 0.072 0.268
20210703 0314  0.757 0.282 0.075 0.078 0.250
20201221 0.302  0.738 0.301 0.080 0.070 0.249
20201103 0.331  0.786 0.283 0.095 0.072 0.232
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Fig.2 Contents of six components in accelerated stability
test

RE N 3.4%.2.8%4.4% ; H B4 7E 20211222,
20211202.20211019 LK i v AR BT 5 B2 3 R B
TR HN 6.7%-7.1%+6.5% ; H B ER7E 20211222
20211202.20211019 b JFE i 0 o B34 B A K %
MR BN 6.7%7.2%7.1% ; H2 J B 7E 20211222
20211202.20211019 b 70K it 7 114 J57 &8k i o K %
K2 5N 7.6%. 6.7%- 7.1%; 6- 3 B & 7F
20211222.20211202.20211019 ftt 7 ke 5 o 1 i &
TR P 50 K PR AR R 43 5 N 8.0% 6.8% 6.6%. 45
LK 3,
3 g
3.1 BIEFHRIERE

A SEHS 1 Je A b B %2 T Agilent ZORBAX
Eclipse XDB C,,~ Waters XBridge C,; VA /2 Thermo
Hypersil GOLD C,, 1 4 , £ -10 mmol-L™" 1 [ig
B\ £ 5-10 mmol- L™ F R &2 (K] CAD A6 0 28 1 5 ik
P, I B0 AE H SR 0 R IR A 5 HE R TR I A
DA R (A K IR 3003540 °C&AE T (i 47 0y, 45
H 7R Thermo Hypersil GOLD C,, i ¥ ¥ 7F 2 s -
10 mmol-L™" H R 8¢ it s AH AL 35 °C % F T % Bk
Iy BB FE AR A S oy B B R A . TR LR A Bk
A WA AZ T 80% £ I 2K A HH R 1A 715 7K 4 pH {H

0.350 AjLAREE_ 1.000 — =it 20211222
T T - wittS5 20211202
0300 0.800
2 0250 ?ﬂ ’ iS5 20211019
£ 0200 2 0.600
i 0.150 B 0,400
£ 0.100 ﬁ
= 0.050 0.200
L0 HE
0.000 0.000
01 2 3 6 0 1 2 3 6
0.400
- g - 0.120 R
1 T
?,, 0.300 ?D 0,080
E 0200 &
o 0 040
£ 0.100 ﬁ
b= HEX
B 0.000 0.000
01 2 3 6 01 2 3 6
0.120
~ 1.3 . 0350 P
1§ Ié 0.300
= 0.080 g 0.250
5 0.
E £ 0200
= ® 0.150
& 0.040 £ o100
b ]
X = 0.050
0.000 0.000
01 2 3 6 012 3 6
12; ]

3 KERERRE MBS NRERE
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