% 39 K% 4 M B K FF R CERAF R 2017 %4 A
Vol. 39 No. 4 Journal of Southwest University (Natural Science Edition) Apr. 2017

DOI: 10. 13718/j. cnki. xdzk. 2017. 04. 030

GATHEEYBEERERSSENEHR

Ix®, EHE. B =, KL, o B

1. PHRE R KSE 2240, AR 6100415 2. PR R K RIEEBISEEE, WA 610041;
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HE., 2INZBREAMPREE. XAAD. KR ETRFFEARZT LT AAER LR S UPLC(R Sk E
E) ik, FMERRARER, RARKEAMBERR SR A ERERS> G4 F. £A UPLC %, kA
ACQUITY UPLC BEH C18(1.0X100, 1.7 pm), A S48 H T M —0. 2% sk BBk, ik 0. 1 mL/min, # 0 %k ¥
270 nm, #HAHF 1 pl, B35 C. ERAV . A A RSATEIAZS B, XFHE. REH., X F X TR F L
XKEFRBHZHAAE 0.224~12.2,0.314~12.56,3.32~66.4,0.491~25.53 pg/mL &M% Z R4, 239
UPLC kbt R4, TAMY, TATREIMGRZ TN RBELERES T AZ AR RERRRA . W)l
UM AL, s REARE ., HAMMEMWE; BEFTHAFERARS S TNHIIKRAIAMRA S . B, £, o,
B AR A BB K R S BRI,

X 8 . BmAE; BEREARS; UPLC; 4 &

hES %S R282.71 XEIRER: A XEHS: 1673 -9868(2017)04 — 0199 - 06

PRI Rumex acetosa L. JZERMRIEJE 2 4R A BAAEY) , 73 [E R M XA 0 At AR P AR AR )
(K, MBS H AR — S5#F 25 4 RO R IR Z —, SEBR I R b 23R 48 . Ve . e, SRl . FLIR
R B, B R PHEE. AAREL TSR L M A T AR S R — R AR R
173z T 25 RV 5 O AR . T Lk L B S5 B SRR IR T . R BB L 2R AT 0, fE TR E AR 2
M 5 AR Sy — T B S Y i ROR AR S A T S O 24 £ TR W ¥
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RO ARG R AR B B T R T R, G (L A A DR AR AR R B I A
2. I, 258 O8O B i R 2 SRR 5 T A g 2B AR bR AL HPLC, UPLCGE
15 AR G ) T W] S 45 R 2 A I T A VR RIS AR . A R 2 B R B RN R A RS AR
T S 57 [a) 00 S R AR TR 4 RIS 73 B9 UPLC J7 3k, I RE A [R) SR 4R Ml o A ] SR WSO 1] PR 45 A [) A 49y 8
AL A o, 25 SRR 28 o e B AR A o Y Dy R A B0 ot 42 o) RN 255 0T R R TR =%

1 M5 AF®
L1 & #
FRAEL . 2GR kIR DL 1, 2274 RE RO K22 XU 5] 2032 25 58 ¥ R SR IR B2 I AL 1) IR A Rumex acetosa L.

O R BB 2016 -01-02
FETUH . AR SR (2014SZ0159) 5 PURG RO K2 2016 4R AF 58 4 AF B RFBF B (CX2016SZ015).
TEZ A 5 (1986 -, B, WAL PR A, BUEa oA, RENFBR G 2 Y.
AR X1 B/, WA, #2. WAL S,
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TEUEARAS RAT T P4 B R R 2 R R B 25 BT 5 B A A 5.
R1 BREHHEKR

R LT 4R R A b SR S B[] TR/ m
1 R. acetosa L. V1148 BTN S R R EL A 2B 1L 2013.7.6 4200
2 2013.7.8 4300
3 2013.7.8 4 450
4 2013.7. 3 3400
5 P9 1148 B S 21 Ji B 2013.7. 4 3 550
6 2013.7.5 3 650
7 2014. 6. 21 3100
8 VU 11 A8 A0 o s B A Jin S 2014. 6. 21 3250
9 2014. 6. 21 3400

1.2 HFES5RKFA

Waters Acquity UPLC H-Class System A8 = Z08% AH (435 (2 [H Waters A H]) ; METTLER AE240
L0 BT O CHEARE ) — FE R 22 (i) 3R A FRA FD 5 KQ-250B B 73 I v P 4 (R 1L o 7 {2 A IR A
Fl) s TKA RV10 Jigh% 78 % % (FEE TKA A #D s SHB-M PR K B 25 5 (L i B A RS ) s Fog ia
K H HH-2 CEE e i 25 4 FRA 7DD,

RER X IG5 140422, WA 4w & AYRE A RARD; 25 RE R0 |t
MUST-13030701, J#R S M ke 2R W RHECA FRA w5 K8 2 W EE X IR & (415 . MUST-13022005, L #R
ST A YR A BR S T s KB R A (S . 140219, DA 4w A YRHE AR AR s 2B R 6
T2l (R SIGMA AR 5 DKL €33 26 CReas i B e Ak Tl ) s i, JooK B B2 O 4 B 4,
i K oy alik
1.3 /&

1.3.1 &#FHRAAE LR KE

iR . ACQUITY UPLC BEH C18(1.0X100, 1.7 pm); WM : I —0. 2% vkEERR K, £k
FREEVRE . Ve AR P I3 25 Wit . 0.1 mL/min; MK 270 nm; #EFEE . 1 pL; R 35 C. 450K
2 W TR 5 6T R TR L AR S VR R E R G SRR TR R RS S TR A TR A R T
FAAR L 3 43, W6 & B oK, UPLC @ik R an &l 1 s,

2 BEXBEF

fif [f] / min /% 0. 2% VKRR K / %% if ]/ min /% 0. 206 VKRR K / 6
0 20 80 13.5 75 25
11.25 70 30 15 75 25
12.5 70 30 16 76.5 23.5

1.3.2 TR b ol &

PR By RETER . AERER, RE RN BEE &, KW oE . B AR v 0] IE i) s ik 52 23 il oy
0.112,0.122,0.157,0. 322 mg/mL Y X} I 5 BE .
1.3.3 AR &R 09 22 4]

I3RS IBOR B My . R AR ER . RE R PR R IR bRk, B R, B, BRI
TR RE YN BRI, R 1 L VA R OO T A, T SR U T AR, DA UG T RRURT AR SO S Ak R
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FPEePEIIA, 15 4 FpREER A FUH JFFE . 2SR FER Y, =26 2580 —2 047.8(R*=0.999 9, K&K Y, =
50 5892 41 867. 5(R*=0.999 6), KM Y, =23 110x—1 675. 8(R*=0.999 9), KiEXHF Y, =18 0750 —
8 666.2(R*=1), B REMKIKFE 0. 491~25.53,0. 224~12. 2,0. 314~12. 56,3. 32~66. 4 pg/mL U B N 5%
TR OC R BT

030
0.25
020

w

0.15

AU

0.101

0.05

t/min

AU

0.18
0.16
0.14
0.12
0.10
0.08

(2) BREXS R A

0.06

0.04 4
0021 M&JLAJ
0.00

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

t/min
(b) #5
L MEKEEE; 2.0 K 3. KM, 4 K .
1 EEXBRMESR UPLC B
1.3.4  AER S im ik o9 ) &
K % FRIR BEAR My K (G 50 BN 1. 0 g, FEH BB 87 %, BHE L R 1 2 33 454 T . 75 4l Bl 42 i

10 min 5. BIVEHEEE 97 min, 338, WA ZE 5 mL, WA 10 f55 10% HCl B . #7A K 30 min J5,
A G R A LR 20 min, 20, 1026 HCL A 5 BE (50 mL) IR, A 8 H BetH . %
4, HWPREESAT 25 mL FE, %M

2 ZHRE5HWH
2.1 RBEEIRR

HUIF] — RRBAE S . 4R BRCLL 30 170N (A5 SR i S AR 6 U, 10 sk T AR IHE RSD (15 . K
By 0.45% . KEER 0.44% ., PMERBE 0.52% . KERPEE 1. 28% . RWLER % K4
2.2 EEMIRE

FRIBUBR AR R A 6 53 4% B ity 1 ] 48 7 1ok RT3 28 1) €8 33 4% 1 00 7 R, 3 0 IR SIS 1 4 1 3 &, 466
RPFERER, RER, KEW . REE W BES & FHME 50 1.092,54. 541, 1. 243,0. 325 mg/g, RSD
fEHARIK N 0.42%,1.08% ,0.42% ,2.56% , £ )7k E R M K I,
2.3 BREMSRE

B[R] — BR B AE S T, SIRTCE 9T 0,2.4,6.8,12 h # k@ (O35 S BEAT I AE L T AA B 26 0y
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i, HORSD HA M KEB 1.00% ., KIER 1.62%, FEEREE 1.32% . KEZ W EE 3. 43%, FKUHE
WRAE 12 h WA E.
2.4 fREEE R
PRI A& SRR R 6 1, RIS IMA R 2 EChE S A P A2 KRR, KR, K|
My, KR HBES R 8026, 100 %0, 120 Yo xd MR, 4% M3 0 780 0 ) 4 i 48 o 0B 8 G AR 4RI E L 3T
BRI, AR LR 3.
F 3 MEEKERE(n=06)

oy FE & i/ A=/ I 7 {8/ [l 3/ - R/ RSD/
mg mg mg % % %
SEDN 0. 546 0. 437 0. 981 99. 54 101. 05 2.45
0.546 0. 437 0. 975 98.17
0.546 0.546 1. 088 99. 28
0. 545 0. 545 1.101 102. 02
0. 546 0. 655 1.218 102. 60
0.546 0. 656 1. 233 104. 56
K% 27. 275 21. 820 48. 785 98. 58 100. 78 1.59
27. 270 21. 816 49. 066 99. 91
27. 281 27. 281 54. 698 100. 50
27. 264 27. 265 54. 881 101. 29
27. 270 32.724 61.032 103.17
27. 275 32.731 60. 415 101. 25
K W 0. 622 0. 497 1. 112 98. 59 100. 77 2.02
0. 622 0. 497 1. 099 97. 99
0. 622 0. 622 1. 262 102. 89
0. 621 0. 621 1. 249 101. 13
0. 622 0. 746 1. 387 102. 55
0. 622 0. 746 1. 379 101. 47
PN 0.163 0. 130 0.291 98. 46 101. 56 2.01
0.163 0. 130 0. 294 100. 77
0.163 0.163 0. 331 103. 07
0.162 0.162 0. 328 102. 47
0.163 0. 195 0. 359 100. 52
0.163 0. 195 0. 366 104. 10

2.5 BERAEEVHBLAKRSERNIENE

X R AN () AL 400 08 7 P A T P IR A AT BRI, #4271, 3. 47 TR Jy vk A A R L D R R IR 1
T 25 AN T SRt R A A () AR T S T TR 1 23 A B0, 0 E A R LR 4.

SIBTER 4 B TR (R 7 i R A R AR 0 v 4 Pl R B o3 i 22 AR HOC R, LR AR
A M TR ASE AN [] 007 9 B T g LR o5 R R O AR e, AERZ R R R L FEER 3 A M A AR R Y
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F4 AEAREHBEAFEYBECERESENESE R (x£s, n=3)

- N = H/(mge+g ")
R T Jeii & KA KA E
P U B 30U A 2 1 s 1.09240.02 54.5440. 02 . 24340. 001 0.32540.003
- 0.008 84-0.000 1  0.04470.004 .012 14-0. 004 0.01120. 005
b 0.032 440. 001 0.093+0.003 .19740. 001 0.020 5240. 005
P U e 04 AT i B i} 0. 74320. 002 37.14+0. 21 .062+0. 05 0.77740.06
s 0.0071 24:0.000 2 0.035 60. 004 . 020 60. 005 0.012 740. 002
it 0.0075 140.000 3 0.050 94£0. 003 . 026 340. 006 /
D)1 A 1 o e licd 0.17140. 02 8.528+0. 15 . 60140.12 1.3440. 02
nt- 0.019 940.05 0.099 520.003 . 094 60.002 0. 046 320.003
it 0.021 040.001 0.2100. 008 .212+0. 01 0.051+0. 001

E T FRREREMT LOQ.
2.6 BEREHRBEMAERSRIAENHE

FEAE it A B A8 vh 25 58 T O[] U R B PRI L T A R OIS R RAS [ B BRI L L [ B 56T [l g,
TR 7R Al Bl ] S R HO vk AR PR D RIS SR L, SR e R T X R A v BT 2 0 A5 R B i 4R
3 A B 2 CRR B R 2 25 . R EE AR U W) AT Ak . A AR SR IR T 25 R EEVR 5 87 %0, RHI L
J91: 33, MAHIEE 10 min J5, [BIHARE 97 min.

3 4 &

UPLC J&7E HPLC il b3 37 i f i) 3 B4 (3% o B e U HoR . e 70 B 1 L 5B R oy 1 52 26 5 il 2L
A WAL AT DU PPN v 2R A B IR 2K o0 DA R AR TR SR B2 AR oy . AR SCE S T IR E R
B4 TP RIS A 9 UPLC J7 ik, 07 i D R A8, B VEGS . AT T BRAE 25 B4 1 ot & P47

AR Y12 6 o 0 AN TR SR L AN [ SR WA R (] PR ASEAS [ AEL 4 B 0 4 ol IR 26 A0 Y 5 R AT PR

TR 5 A AR A R A AR O DU B N A 25 1, 20 J50EL A S8 L H A HURE I 5 PRAR Hh i) 4 b IR
JRr B R AR SR A AR AR L AE L s AR B AR AT Sy AR 2 10 PR R A
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Determination of Anthraquinones in Rumex acetosa L.

WANG Jing-fu's, WANG Jing-xia'®*, TENG Yun',
ZHANG Shao-shan', LIU Yuan?

1. College of Pharmacy , Southwest Minzu University , Chengdu 610041, China ;
2. Ethnic Medicine Institute, Southwest Minzu University , Chengdu 610041, China ;
3. Department of Alcohol and Food Engineering s Sichuan Technology and Business College ,

Dujiangyan Sichuan 611830, China

Abstract: In this research, a UPLC (ultra-performance liquid chromatography) method was established for
simultaneous determination of emodin, chrysophanic acid, emodin-3-methyl ether and aloe-emodin in Rumex
acetosa L. s a dual-purpose plant for medicine and food. UPLC analysis was performed on an ACQUITY UP-
LC BEH C18 column (1.0 X 100, 1.7 pm) , with the mobile phase of acetonitrile and water containing
0. 2% acetic acid glacial in gradient mode and a flow rate of 0. 1 mL/min. The wavelength of measurement
was 270 nm and the column temperature was 35 °C. The results showed that the baselines of all the 4 compo-
nents were well separated. The linear range was 0. 224~12. 2 pg/mL for emodin, 0. 314~12. 56 pg/mL for
chrysophanic acid, 3. 32~66. 4 pg/mL for emodin-3-methyl ether, and 0. 491~25. 53 pg/mL for aloe-emo-
din. The method established in the research proved to be rapid, sensitive and reproducible and, therefore, is
recommended for the quality control of R. acetosa L. . The content of total anthraquinones of the samples of
different origins was Mengbishan of Aba autonomous prefecture> Yueliangwan of Hongyuan county> Yajia-
geng of Ganzi autonomous prefecture. The content of total anthraquinones of different plant parts was in the
order of root™">{flower=>leaves. It is hence recommended that the root of R. acetosa be used as the main part
for total anthraquinone extraction.

Key words: Rumex acetosa L. ;anthraquinone; UPLC (ultra-performance liquid chromatography) ; determi-

nation
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