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Dynamic changes of phenolic acids and anthraquinones in aerial parts of
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Abstract: Objective To analyze the dynamic changes of phenolic acids and anthraquinones from the aerial parts of Xanthium
sibiricum (Xanthii Herba) in different collection periods. Methods To establish an HPLC method for simultaneous determination of
chlorogenic acid, neochlorogenic acid, protocatechualdehyde, protocatechuic acid, cryptochlorogenic acid, caffeic acid,
1,3-dicaffeoylquinic acid, ferulic acid, 3,4- dicaffeoylquinic acid, 3,5-dicaffeoylquinic acid, 4,5-dicaffeoylquinic acid, aloeemodin,
emodin, and chrysophanol in the aerial parts of X. sibiricum. Results The contents of phenolic acids and anthraquinones in different
harvest time showed dynamic changes. In mid July, the content of total phenolic acids was higher. The higher content of total
anthraquinones was in late July. The contents of five total phenolic acids were higher in mid July, such as chlorogenic acid,
protocatechuic aldehyde, ferulic acid, 3,5-dicaffeoylquinic acid, and 1,3-dicaffeoylquinic acid. The content of chlorogenic acid was
higher in late June, and the rest of five phenolic acids were higher in mid July. Conclusion This can provide the basis for determining
the suitable harvest time of X. sibiricum.
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Table 1 Samples of Xanthii Herba

' SR 1) /=]

S1 2014-05-03 IR

S2 2014-05-18 A

S3 2014-06-14 A

S4 2014-06-27 EL i

S5 2014-07-17 ENL

S6 2014-07-31 RS, F I NAE
S7 2014-08-15 16391

S8 2014-08-31 e, o LR
S9 2014-09-15 Pl

S10  2014-09-30 e

S11  2014-10-15 R

ENHRIEYE B Xanthium sibiricum Patr. T
o ESRAy, BRESRUEAE I T e mU P BE 2R 2
2 HESHR
21 XA

KH ZORBAX SB-Cjg fo 4t (250 mmX4.6
mm, 5pm), VAR FEE (A) -0.1% F R KH
(B), BREEVEML: 0~15 min, 20%~30% A; 15~
30 min, 30%~35%A; 30~40 min, 35%~80% A;
40~55 min, 80%~100% A, A& 1.0 mL/min,
FEIR 35 °C, Rk 254 nm, HEFEE 10 L.
2.2 AREHE
221 RGXTHMEER RIS RIR . Frakn
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WL ORNBER. RS SR, 2R E TR
L 0 70% H REES R IR R ZIE, 430 B
o 7 HRE B E_LR 14 P BE AL TR S,
WA 0.410.0.127.0.117.0.076.0.105.0.107+
0.099. 0.094. 0.124. 0.316. 0.169. 0.500. 0.610-
0.660 mg/mL, A R4 %T B S il 259
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EPN ¢ SN v SN
1-chlorogenic acid 2-neochlorogenic acid 3-protocatechuic aldehyde
4-protocatechuic acid ~ 5-4-dicaffeoylquinic acid ~ 6-caffeic acid
7-1,3-dicaffeoylquinic acid 8-ferulic acid 9-3,4-dicaffeoylquinic acid
10-3,5-dicaffeoylquinic acid 114,5-dicaffeoylquinic acid 12-aloeemodin
13-emodin  14-chrysophanol

1 REMERS A) MBEFEHS B) NeURHERIZE
Fig.1 HPLC of mixed reference substances (A) and Xanthii
Herba (B)
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1.11%. 0.88%.
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Table 2 Calibration cures, LOD, and LOQ of 14 reference substances of Xanthii Herba

D% LI r LB/ (ngmL™")  LOD/(ugmL™)  LOQ/(ugrmL™)

2k R IR Y=2.76X10"X+178 575  0.9990 8.24~28.70 0.64 5.98
Bk iR Y=1.08X10"X—11 162 0.993 1 1.27~8.89 0.31 0.74
DL Y=4.13X10° X+464.77 0.999 3 1.17~8.19 0.45 1.03
JRILETR Y=1.25X10"X—5084.8 0.997 3 0.76~5.32 0.18 0.54
KR ax b R Y=1.93X10"X—5 360.7 0.998 3 1.05~7.35 0.24 0.92
wnERR Y=2.26X10"X—5 386.7 0.999 1 1.07~7.49 0.55 0.85
1,3- I 2 g Y=1.30X10"X+4879.3 0.998 7 0.99~6.93 0.34 0.79
R R Y=1.11X10"X—3 703.6 0.999 1 0.94~6.58 0.59 0.88
34-ZUNHEREZE TR Y=3.03X 107 X—10 461 0.997 8 1.24~8.68 0.41 1.11
3.5-THMEEEEZE TR Y=7.16X10"X—2830.5 0.998 4 3.16~22.12 0.82 2.85
4,5-TUNHEEL S TR Y=2.84X 10" X—3 234 0.999 3 1.69~11.83 0.26 1.55
FIERIER Y=433X10"X+167593  0.999 1 1.25~20.00 0.37 1.01
K HE Y=2.99X10"X—1393.1 0.999 2 1.53~24.40 0.35 1.47
Ky Y=9.77X 10°X—3 896.5 0.999 3 1.65~26.40 0.44 0.89

99.15%- 99.06%. 102.23%. 97.22%. 96.95%- HMPRIETE SRR W SRR B sk IR L SR LR

98.40%+ 99.47%. 98.36%-. 98.68%-. 100.66% - JRILZRMR  BagrJime . nmERg . 1,3- ki 2=

97.92%. 100.34%-. 100.06%. 98.94%; RSD %%l TR PR RR 3,4-:%%@5'5%%% 3,5-—

M 1.79%+ 1.35%. 0.85%- 1.11%. 0.40%. 2.53%.  BEiZ& TR, 4,5- unnfEf;4s 5
1.56%-
1.25%.
2.6 FEENZE

e B AR o, 9%
W, M 207 TN RARATIE, RA IR SRR (E 2. SMIRETE 7
£R3 TEARKPTEER 4MESHNELER n=3)

Table 3 Determination of 14 components in Xanthii Herba from different collection periods (n = 3)

1.23%-+ 1.28%-
1.55%.

1.37%-

1.71%-~ 2.71%-
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WL 3,

e
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R R KRR ETH BT TR BTR HE
SI 0337 03730433 0284 0355 0058 0271 1297  0.I72 0.151 0.148 0007 0087 0143 3879 0237
2 0398 0254 0491 0210 0223 0.129 0080 0951  0.123 0204 0127 0017 0055 0109 319 0181
S3 0625 0284 0780 0211 0106 0.146 0342 0646 0176 0408 0137 0061 0033 0094 3860 0187
S4 0736 00760451 0206 0104 0.142 0150 0629  0.109 0407 0131 005 0020 0100 3141 0175
S5 0528 0340 16120250 0073 0.125 0561 3632 0236 0614 0127 0037 0021 0100 8098 0158
6 0204 0.152 1195 0.190 0070 0.083 0314 0630 0159 0357 0126 0060 0032 0191 3481 0284
7 0212 0.100 0.198 0.181 0069 0.078 0080 0237  0.062 0213 0125 0053 0019 0092 155 0164
S8 0360 0.082 0384 0.176 0065 0.077 0185 028  0.094 0216 0127 0038 0028 0101 2051 0168
$9 0251 00790327 0.175 0063 0.071 0141 099 0.0 0330 0127 0055 0035 0107 2654 0197
SI0 0257 0.102 0.489 0172 0.063 0069  0.124 0702 0103 0.169 0127 0063 0031 0089 2377 082
SI1 0211 0084 0418 0195 0.069 0115 019 0336 0091 0.136 0126 0065 0024 0087 1976 0177
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Fig. 2 Dynamic changes of phenol acids and anthraquinones

in Xanthii Herba harvested at different periods
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