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HPLC EFTMEREEKFERFARRBEEAMREAR S 6 MTH S E

G F w, O EZEl, oy F PR BiERL me
1. r [ A R B A 2 R PR B AT, bR 100700
2. WHEE N T R EERE, WIdE FRM 434000

# E:BE BSLMEREEE Rumex chalepensis 6 N E&ENE Hi%. 57 KM HPLC 32, it Agilent Extend-C g
(250 mmX 4.6 mm, 5 um), 254 nm KA R FEFUAG ISR, FESIH A FHEE-0.1% IR, BREEVERL, /AFAIE 1 mL/min,
L 25 C, R S uL. R WA KHEH-8-0--D-HEFEE . KITE-8-B-D-MLR M A M. MR, AEE. KK
By, KFRHBE B 208~3 120, 22.40~336.35. 178.9~2908.8. 16.7~250.8. 104.4~1566.0. 45.2~677.7ng, ZkIkx
AR, TFHECR (n=6) 251N 97.66%- 97.10%- 98.78%- 97.38%- 102.48%H1 95.51%. 16 1t R 5B b5 v K By -8-0-p-D-
RGBT K R-8-B-D-MLMI M AT T . BRI, RIEER. KoM KHEE PRI &0 800 0.6~7.1. 0~2.7. 1.0~
6.5\ 0.1~0.6. 0.7~4.3. 0.1~0.4 mg/g; MW ARAEKER. ARG NEHBOE & &, 2 F4 R RBREYIE
HRYIRCREE, 6 M & A E E, 7 12.2 mg/g. G518 Fr@ar vy BT Al ) SRR rh 6 AN ilesr & i, 1
SE T SRR RS BRANZR T, A I SRR ASL 24 6 0T VP A b (1 ) s S48 1 Rk HlE

KB PRI KEEY-8-O-B-D-HIHIFEH; KHEEK-8-B-D-MLI M A T MIEE; KER; KHEE; KEZRWE:; &
CVEl Y ERENRPR
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Simultaneous determination of six components from Rumex chalepensis with
different growth years and harvesting periods by HPLC
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Abstract: Objective To establish a method for the determination of six components from Rumex chalepensis Mill.. Methods The contents
of chrysophanol-8-O-B-D-glucoside, emodin-8-B-D-glucoside, nepodin, emodin, chrysophanol, and physcion were simultaneously
determined by HPLC. The mobile phase was methanol-0.1% formic acid, gradient elution, flow rate of 1 mL/min, column temperature of
25 °C, injection volume of 5 pL, detected by Agilent Extend-C;g (250 mm x 4.6 mm, 5 um) and diode array detector at 254 nm wavelength.
Results The content of chrysophanol-8-O-B-D-glucoside, emodin-8-p-D-glucoside, nepodin, emodin, chrysophanol, and physcionhad good
linear relationship in the ranges of 208—3 120, 22.40—336.35, 178.9—2 908.8, 16.7—250.8, 104.4—1 566.0, 45.2—677.7 ng, respectively.
The average recovery rates were 97.66%, 97.10%, 98.78%, 97.38%, 102.48%, and 95.51% (n = 6). The contents of
chrysophanol-8-O-f3-D-glucoside, emodin-8-B-D-glucoside, nepodin, emodin, chrysophanol, and physcion in 16 batches of R. chalepensis.
were determined in the range 0of 0.6—7.1,0—2.7, 1.0—6.5, 0.1—0.6, 0.7—4.3, and 0.1—0.4 mg/g, respectively. Sample contents of different
growing years, harvesting dates, and plots were compared and analyzed. Two-year-old R. chalepensis. was collected in early spring or late
summer and early autumn. The total content of six components was 12.2 mg/g, which was relatively high. Conclusion The established
method can be used for simultaneous determination of six components from R. chalepensis, and determine the harvesting time and season of
R. chalepensis, which provides a scientific basis for the formulation of quality evaluation criteria of R. chalepensis.

Key words: Rumex chalepensis Mill.; chrysophanol-8-O--D-glucoside; emodin-8-B-D-glucoside; nepodin; emodin; chrysophanol,
physcion; high performance liquid chromatography
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LRI R Y N B Rumex chalepensis
Mill. T JEAR A MR 25 75 T A6 48 3R] M T v 25 2 e
A 30 ZEMZARDIE, BT RZ, Yz
NEAY, HIGEHT (PR, NAT LR,
T B ARG YL PG SRS L WL R R s,
HAAEMES. BE. KRB REHT I
IR RIEE . SRR I A TR R Y R
Ko, BEZEEARMIPIEE (HESERE.
L0 R T, BRI AT AT
BHaYH, BERNTE T EEAGR 2 —,
BRREAPE. ME. PUESERTY. BT
BER TR 8 UL HPLC 05, H R 70tk
FEVEIE, HETIRREZ, 9e5has iRz K0,
i A R T SRR A R A 2R . WP R R . 45 A R
& B [F I E (ARIE, AT 72K A HPLC [5] s  5&
AN [R] A A AR BRI AS [ SR YAz A 9 SR R A5 v K B T -
8-O-B-D-H G HEH . THHK-8-B-D-MLIHHI A HELF . R
B, KIEE. KiEmy . KEKFE 6 Mo E,
FITE BT oy B R, AR AR
R AR A TR -

1 UESHG

Agilent 1100 & %1, 3% G1322A i <L,
GI1311A TUJG%, GI1313A HBhHEFER:, G1316A
A, G1315B DAD U #5, HP b2 T AE ¥k
Agilent Extend-C g 1% 4% (250 mm X 4.6 mm, 5
um, 3 EZHEL AT ); SB-5200DT 7= Ik ik
VNl (T ZEMBIERMGERAAD;
CP2202S HF KV (i LR #-FC R £ A H));
XF K B By -8-0-B-D- i A B (L 5
PS010712). Wi % (#t5 PS170608-03). K%
Z 5 PS000259). KiEEy (k5 PS010475)
KEZXHEE (LS PS000263) ¥ H B #
BRI B A RA R, XK 3 % -8-B-D-
nt R A s A ER (LS AF8032001) T H R #S 1%
AR AR A F, B IR E 5 #
KT 98%.

Zip R E AL RN T A BB A,
T R 25 K5 F IR H 8082 % 58 N R R A
Rumex chalepensis Mill., £PafRZETRIL, R AR
X, VR, BT, fHROy, BABREERLR
l. O HlE. FERANEEZ (Fisher A F]),
HARRF I AW 2l, KNGEF K B ks
EHFRAFD,

x1 H#RER
Table 1 Information of samples

G 5 BN 1) AR KR I H RN ) AR A IR/AE R 1Y Mtk

1 2015-09 24 2017-09-24 2 15
2 2015-09 25 2017-10-11 2~3 ® 15
3 2015-09 30 2018-02-28  2~3 E 15
4 2015-09 36 2018-09-17 3 * 15
5 2018-08 6 2019-02-15  0~1 E 1%
6 2017-03 6 2017-09-24  0~1 * 2%
7 2017-02 12 2018-02-28 1 E 25
8  2017-03 18 2018-09-17 1~2 ® 2%
9 2014-02 30 2016-08-23  2~3 ® 25
10 2017-02 24 2019-02-15 2 E 25
11 2017-12 3 2018-02-28  0~1 x 35
12 2017-12 9 2018-09-17  0~1 ® 35
13 2015-03 31 2017-07-18  2~3 H 3%
14 2014-12 33 2017-09-24  2~3 * 35
15 2014-12 34 2017-10-11 2~3 ® 35
16 2017-12 15 2019-02-15  1~2 % 3%

2 HESHR
2.1 MERGBRAEE

A B RO 1 -8-0-B-D-F & HEH . BRI
KEE. KREM . KRB K3 E-8-B-D-MtR
B AR IR S R, DV R eI,
O S R K B -8-0-B-D-H M . BREE R . K
W, KM . KICERFEE. K3 E-8-B-D-Mk e i
BIFELE 5N 482.4. 99.6. 116.8. 302.8. 99.2.
148.2 pg/mL VTR F3 7Dk 25 B B SdRook R ot 7
7 90 1000, 320. 40. 200. 180 pL T 2 mL &=Jffi
H, R, WEDER, ESE KIER-8-0-B-D-Hi %
PEE . B, RBEE. KiEM . KEEFmE. K
B3 -8-B-D-ME I HI 2 FE 17 % 21,7 49.8. 18.7. 6.1
9.9, 13.3 pg/mL JR& & XF B S .
22 HiXSIBRNSIE

HY R SRR RO R 1.0 g (3t 50 HFD), K%
FroE, BETHRE=ME+, MHEE 40 mL, FRE
FifE, BARN 1L WERER, PEALHK
i, 5, HE, WEER, I 0.45 um JER,
HIECI
23 BEEH

4 Agilent Extend-Cig (250 mm X 4.6 mm,
5 um), 254 nm P A BESIRT I BRI,
FIFHNHEE (A)-0.1%HERKIEI (B), BHEEHEN,
0~14 min, 45%~60% A; 14~25 min, 60%~86%
A; 25~30 min, 86%~100% A; 30~35 min, 100%
Ao AR 1 mL/min, 3% 25 C, #FfE 5 uL,
TERLSRAT TR, WIRERBE T 6 A R4 5 HoAh 20 4 3 B
RBIEEL S (B D,
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244 EEMWIAR BNEREZMBHAR (S
20171011) 6}, HZ11.0 g, FHEFE, % “227 Wi
TR AR o E T SRR -
8-O-B-D-H &M « KITR-8-B-D-NL g bl 17 R
B, KBER. Ky, KEE Pk E 20 r4E
38 0.23%- 0.05%- 0.38%- 0.01%- 0.12%- 0.02%,
RSD 7354 2.49%- 2.73%- 1.88%- 1.40%. 0.48%-

2.4.5 NFEREIVCERRES UM SRR AR 24 6k K £
0.5 g3t 6y, MHEME, HAFEEMA “2.17 T
X R 2,50 2,804 16.00-+ 0.6+ 6.00 0.70 mL,
Fe “2.27 WUR Tkl & AR A, 1% “2.37 I
NG T, THEEER, 4R K-

*5344 - L& X ]
5
A
3
1
2
4 6
3
B 5 0.31%.
1
2
4 6
0 5 10 15 20 25 30

t/min

1-K 3 Wy -8-0-B-D-H & FEH 2K 3 & -8-B-D- Wi 78] 2 b

R E 4-KIEE S-RMEE  6-KHE PRk

1-chrysophanol-8-O-B-D-glucoside 2-emodin-8-B-D-glucoside

3-nepodin  4-emodin  5-chrysophanol  6-physcion

1 XHEB& (A) R#&E (B) HPLC &itE
Fig. 1 HPLC of substances (A) and samples (B)

24 FEFER
240 ZMRRFE B “2.17 TUT IR A&
Wi, & “2.37 WUF k&, RS
1. 3. 64 9. 120 15puL, EWETA . DAERE
JRE NN (XD, WA AR (YD) HilbriE
M2k, JFit5 K m-8-0-B-D-F A FEH . K H-
8-B-D-MLMH # M H . MR R, KEER. KM,
K3 2 HEERNE 77 #2537 8 Y=5.139 X—15.221,
#=1.0000; Y=42662X—13631, r*=0.9999;
Y=4.156 4 X+16.215, r*=1.000 0; Y=6.224 X—
2799, ¥=0.9998; Y=9.674 1 X—12.221, r’=
1.000 0; Y=2.5309 X—2.667 3, 1*=0.999 9, & #
T 6 AN BIAE 208.0~3 120.0. 22.40~
336.35.178.9~2908.8.16.7~250.8. 104.4~
1566.0. 45.2~677.7 ng kMR R RUTS
242 REEERR  FEWIGRS X SR S
ul, FELLHEFE 6 IR, KIEMY-8-O-B-D-Hi &
KI5 -8-B-D-ME I A 2 HHF . PRI R . K&,
Kpily. Kz HRkIE fm L RSD 73 714 0.38%-
0.52%-+ 0.19%-. 1.72%- 0.48%-. 0.51%.
243 FaEtElle IR I S uL, S35l
TE0. 2+ 4. 6. 8. 10, 12 h#&yklsE, HiémmfE
guit g R WAL IRRAE 12 h fREFESE, RSD 7
AN 2.93% 2.98%- 1.32%- 0.74%- 0.72%- 1.27%.

8-O-B-D-Hi G NEE . K BH 3 -8-B-D-MHL I 7 4 5 £
PRI Z . KPR, KEN . KEZHE 6 Ml
S EUCR A 97.66% 97.10% - 98.78% -
97.38%. 102.48%- 95.51%, RSD 435 0.90%-
2.85%- 1.34%. 2.92%. 1.04%. 2.69%.
2.4.6 EREPR K S0 BRSO B T R
FERE, RIS AR EERNY . K
13 -8-O-B-D-H5 & B . K 3 2K -8-B-D- Mtk e 8] 77
H. RER. KER. K. KERPEEER
39 059, 1.74. 1.08. 0.59. 0.29. 1.37 ng.
2.5 MREBEEREER FREIRBHIHER S ENE
iy RO HE VA (R A5 5 L, VEA
WA ETESCHTIE 16 HEAFAERKFER . RIS
WIRERE T 6 AR B EIE 45 R IWAR 25 Ak
REERESD 6 MR R S HAE KR RIS R LK 2.

W SRR 7 AR =R PR R, ZAEECR
AR . UHEREMIESE 2 FERMVIKE, &
KAERR 2 4, SERRAEKAIA 1.5 4 9KRIER
TE5 3 FEE ARMYIREE, ERKFER 3 F, SLhrEk
JARAR 2 45 4B RIEMALELE 3 F B2 RFKWIREE,
ARKFIR 34, bR N 2.5 .

1 SR R BN 9.5~9.9 mg/g, THIFE
SIHCN 8.0 mg/g, FEREIAEKBIEN 2~25 45 25
M BN 10.1~12.2 mg/g, TR EHECN
9.1 mg/g, FEMIARKREN 1.5~2.5 45 3 SHUEGS
JRESHCEREN 1.23~1.35 mg/g, TR ECN 9.8
mg/g, FERAKRTEDN 0.75~1.5 4. 254 3 Mt
Pe 16 M 6 FhEcs) & S B R A A K TH]
AR 1.5~2.5 4F, B A] DU E P SR PR
1.5~2.5 SRR HGEE, TFHAKFERR 2 F.
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F2 MREBBEZIHR 6 PSS ENES

Table 2 Determination results of six components in each batch of R. chalepensis

. Ji 5 H/(mgg ) <87,
i KEE-8-O-B-D-FEFEH  KEH-S-B-D-MEAPEE R  KEE  KiEl  KEEHEE (mgg "
1 3.2 0.9 3.5 0.2 1.4 0.3 9.5
2 34 0.8 2.9 0.2 1.1 0.3 8.7
3 3.2 1.0 3.6 0.2 1.6 0.3 9.9
4 0.9 0 1.0 0.2 1.0 0.2 3.3
5 4.8 1.9 1.2 0.1 0.6 0.1 8.7
6 2.3 0.6 2.1 0.2 1.3 0.3 6.8
7 0.8 0.2 4.5 0.3 1.7 0.3 7.8
8 1.3 2.0 6.5 0.3 1.8 0.3 12.2
9 0.7 0.2 3.6 0.6 43 0.7 10.1
10 42 1.6 1.6 0.1 0.9 0.2 8.6
11 0.6 0.1 1.4 0.2 0.9 0.2 34
12 24 24 6.2 0.3 1.9 0.3 13.5
13 34 1.1 34 0.3 1.6 0.4 10.2
14 3.2 0.9 3.2 0.3 1.7 0.4 9.7
15 3.2 1.0 3.6 0.2 1.6 0.3 9.9
16 7.1 2.7 1.5 0.1 0.7 0.2 12.3
S E 2.8 1.1 3.1 0.2 1.5 0.3 9.0

10 /\-’
T8

BE/(mgg
R SNEN

0 1 2 3 4
AR

B2 AREKFRMRERE 6 MRS ERE
Fig. 2 Column chart of total content of six components
in R. chalepensis with different growing years

HRAEAS [ PR B i FRAR R A BRI i 40
B R BRI R, IR BRI R U T N
WIE (1. 2 7D BERKY (8. 9 H), MEx
MIEBEIR NS B 2 TR

Zr ERTR, Bk 6 AN IR I R R S
EEHTENR . IR RICEIR Y 2 4, R
WSO TR TR AN AR KIS
3 Wig

A S 3 H X SRR ASE v [ 1 9T B A B L
S GE R A AR I T ) R B T -8-O-B-D- i 2 B
KITR-8-B-D-ML g E w . BRI R . KK,
KRB AIR B 2 R 6 /Mo W SRR o &
PRGOS, SR RO VE . FRBUA . 2
BT R AR R N B B () e 24 e At 4t VYL P 1
BT (ERATRE M 820, T L 5E W R R
24 h N 6 Mo VTR, 255245 Lo AR
PR, R TS 25 P Uk T R I BT (1] 2 K 328 7 AR
£ 0~12 h Wik e EH e ER, Wik, AL

WMRELE 12 h KRR & & AT IE 16
N SRR R R AR 2K S BRI R & &, HPYY
RSN 0.90%, AHEMIERE. FIERREF
WrirdEiR it 7R .
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