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Comparison on Determination of Five Anthraquinones in Chinese Rhubarb by HPLC-UV and HPLC-FLED
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[ Abstract ] Objective; Using HPLC-UV and HPLC-FLED methods to determine the content of five
anthraquinones in Chinese rhubarb. Method: HPLC-UV and HPLC-FLED were used to determine the
concentrations of aloe-emodin, rhein, emodin, chrysophanol, and physcion in the rhubarb. The separation was
performed on a Venusil XBP-C,; (4.6 mm X 250 mm, 5 pm) column with methanol-0. 1% phosphoric acid
(80:20) as mobile phase. The flow rate was 1.0 mL -min~'. The detection wavelength for UV detector was
254 nm. The excitation wavelength and emission wavelength for fluorescence detector were 435 nm and 515 nm,
respectively. Result: Aloe-emodin, rhein, emodin, chrysophanol, and physcion determined by HPLC-UV were in
good linearity over the ranges of 14. 6-146.4 ng (r=0.999 7), 39.0-390.4 ng (r=0.999 7), 36.8-368.0 ng
(r=0.9994),17.0-170.4 ng (r =0.999 4), and 19.2-192.0 ng (r = 0.999 4), respectively, and that
determined by HPLC-FLED were in good linearity over the ranges of 3.7-292.8 (r=0.999 4), 9.8-780.8 (r=
0.9995), 9.2-736.0 (r =0.999 4), 4.3-340.8 (r =0.999 7), and 4.8-384.0 ng (r =0.999 6),
respectively. Under UV detector, the limits of detection ( LOD) were 0.32, 0.84, 0.61, 1.28, 2.88 ng,
respectively, the limits of quantification (LOQ) were 1.05, 2.79, 2.04, 4.26, 9. 60 ng, respectively. Under
fluorescence detector, the limits of detection (LOD) were 0.03, 0.12, 0.18, 0.09, 0.07 ng, respectively, the
limits of quantification (LOQ) were 0. 09, 0.39, 0. 61, 0.28, 0. 24 ng, respectively. Conclusion; HPLC-FLED

without interference from endogenous substances is simpler and more accurate than HPLC-UV, and it is more
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suitable for quantitative determination and quality control of Chinese rhubarb.
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Hifii) 29 0. 15 g, K% ProE , B B IEHEIE b, K %
P 50 mL, FROE BT AL A 0% FRE T
FH P b R % 0 ot i, FE ), B O . R SR

rhubarb ; anthraquinone; HPLC-UV; HPLC-FLED

A 3
12
4
J A
N A
0 5 10 15 20 25 30
4
B
13
3
\ L 5
0 5 10 15 20 25 30
c !
2
3 4 3
0 5 10 15 20 25 30
b 4
1
5
2
f\ J k
0 5 10 15 20 25 30
t/min

Lo PR 2. RIS KB 4. KEB;S. R P
ALC XFBR B, D, KRB

B 1 X%E#m&M HPLC-UV(A,B)#1 HPLC-FLED(C,D) f&aiZ
Fig.1 HPLC-UV chromatograms of mixed reference substancea
(A), sample(B),HPLC-FLED chromatograms of mixed reference

substancea( C) , sample(D)

UEWE S mL, BB, ] 0 8% R I W

10 mL, #75 4b B 2 min, BN =4 H B¢ 10 mL, fin 4
.71 -



21 B 3 M)
2015 4£2 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.21,No.3
Feb. ,2015

BV 1 h, T, B o <, D i = e vk
wAA IEA B, 0 =R W R R TR
=GP S U, 4 10 mL, & JF = & e
T, s [ WSO AR = T, Bk v N TP R O A i B B
210 mL &, i B R = 2 R, B AL a8,

%1 HPLC-UV 1 HPLC-FLED 7% 5 fMill o HItREME R & TR

HIEE

2.4 AMERARBE ORTEWCR S M IR AR 0T
AW OTEAL, 4 2. 1 WUT @35 25 Rt 05 | DL
T AU AL AR A RE O S AR A, HEA T 4 (1A 73
Pr ZREE 1,

Table 1 Standard curvesand linear ranges of five components by HPLC-UV and HPLC-FLED
SEHMG I 2R YA &5
oy
AL /ng a3 77 2 LA /ng EVEpy r

PEREE 14.6 ~146. 4 Y =3239.6X -1 060. 4 0.999 7 3.7~292.8 Y =124 214X -408 414 0.999 4
KR 39.0 ~390.4 Y=1582X-1107.8 0.999 7 9.8 ~780.8 Y =29 033X +512 864 0.999 5
KER 36.8 ~368.0 Y =2 833.8X -8 481 0.999 4 9.2 ~736.0 Y =29 606X - 116 750 0.999 4
R 17.0 ~170. 4 Y=2164.7X -1 310.9 0.999 4 4.3 ~340.8 Y =63 068X + 141 372 0.999 7
R 2 19.2 ~192.0 Y =844.6X -635.49 0.999 4 4.8 ~384.0 Y =93 036X - 110 648 0.999 6

2.5 KEWEENES RS B R IR] — IR A 0 R
10 pL, 4% 2.1 WU 83 5 iE A7 2 30k 6 IR, 4%
WETH AT RSD, S8 ARG TN 2% F I 7 25 R &
KRR KE R KRBy R 8 R W E Y RSD 4351
2.3% ,2.0% ,2.5% ,2.0% ,2.4% . 2K %E
W% R RSD 4 Wk 1.3%, 0.9%, 1.2%,
1.6% ,2.1% ,

2.5 FEMERE By REAh 3 2.3 TR 7k
AL W, N TE 1,2,4,6,8,12,24 h B A %

1.4% ,0.8% ,0.5% ,0.7% ,1.0% ,

2.6 FEEMEE  WR—HER B LM 6 4 K B K
S F IR 2.3 TR Oy vk A K A L 4 2. 1 TR
%S HEAT I A, SR 2% R IT B 2 KB &
KRR KR K E W R R R RSD 4351
2.0% ,2.6% ,1.9% ,2.8% ,2. 1% , 52 Y& K M 48 F 1
MO RSD 4 Bl Ok 1.0%, 2.1%, 1.0%,
1.4% 2. 6%

2.7 AR BE A Y R R

=il

WEHR 10 L HEAE A4S 06 1T R0 T3 45 SR 4R AN
28T A 2R R KRR KR R K
HEEBER RSD 4%k 2.1%,1.8% ,2.0% ,
2.0% ,2.0% , ¢ 6 A I 2% I %E &) RSD 43 %] Ky

R2 KEPS WA HMEDKERRE

Table 2 Recovery test of five components in Chinese Rhubarb

(41t 121026) 6 ffy, 73 591 B 2, BRI — %
(R YR A T RV T, i R 203 IR O I AT RE b Ak
B 201 TR (38 5 AR HEATINE |, 18 5 AN POt
IR N 1R e N TR AP

W 2,

il

AR PELAT I 2%
PR i it JmA =
Ry /g /mg G AR [l i REEAL(EN e A [l i = T E
/mg /mg /% (RSD) /% /mg /mg /% (RSD) /%
FEERTHE 0.0742 0.43 0.39 0.83 101.36  99.64(2.4) 0. 40 0. 84 101. 67 100. 72(1. 4)
0.075 3 0.43 0. 40 0. 82 98.21 0. 40 0.83 100. 17
0.075 2 0.43 0. 40 0. 84 102. 19 0. 40 0. 84 101. 68
0.075 9 0.43 0. 40 0. 84 101. 84 0.40 0.85 102. 35
0.076 5 0.43 0.41 0.83 96. 87 0. 41 0. 84 99. 34
0.075 8 0.43 0. 40 0. 82 97.36 0. 40 0.83 99. 09
K& R 0.074 2 1.27 1.05 2.29 97.77 97.37(1.3) 1.14 2.42 100. 53 99.40(0.9)
0.075 3 1.27 1.07 2.29 96. 39 1.16 2.43 99.76
0.075 2 1.27 1.06 2.31 98. 44 1.16 2.41 98.35
0.0759 1.27 1.07 2.29 95.96 1.17 2.44 99. 53
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§ P ik i A
1R 5y /e /g Fefhrha AR A o] i FHE e E AR MY - {H
/mg /mg /% (RSD) /% /mg /mg /% (RSD) /%

0.076 5 1.27 1.08 2.31 96. 47 1.18 2.45 99.98
0.075 8 1.27 1.07 2.33 99. 19 1.17 2.42 98. 21

KER 0.074 2 0.51 0. 45 0.98 104.75 102.36(2.56) 0. 47 0.99 102. 74 100.24(1.7)
0.075 3 0.51 0. 46 0.96 99. 46 0. 47 0.98 98. 35
0.075 2 0.51 0. 46 0.98 102. 99 0. 47 0.99 101. 86
0.075 9 0.51 0. 46 0.99 103. 88 0.48 0.98 99. 21
0.076 5 0.51 0. 46 0.97 98. 66 0.48 0.99 99. 08
0.075 8 0.51 0. 46 0.99 104. 45 0.48 0.99 100. 22

K iy 0.074 2 1.57 1.62 3.22 102. 47 100.89(1.5) 1.91 3.52 102. 82 100.70(1.2)
0.075 3 1.57 1. 64 3.19 98. 49 1.94 3.51 99. 83
0.075 2 1.57 1. 64 3.25 102. 40 1.94 3.50 99. 31
0.0759 1.57 1.65 3.23 100. 68 1.95 3.53 100. 59
0.076 5 1.57 1.67 3.24 100. 07 1.97 3.56 101. 10
0.075 8 1.57 1.65 3.24 101. 22 1.95 3.53 100. 53

FEEHEE  0.074 2 0.81 0.76 1.55 98.09  100.35(2.5) 1.01 1.78 95.37 98.53(1.7)
0.075 3 0. 81 0.77 1.55 97.00 1.02 1.83 100. 17
0.075 2 0.81 0.77 1.58 100. 11 1.02 1.83 99. 36
0.0759 0.81 0.77 1.61 103. 49 1.03 1.83 98.59
0.076 5 0. 81 0.78 1.59 100. 99 1. 04 1. 84 98. 63
0.075 8 0.81 0.77 1. 60 102. 42 1.03 1.83 99. 05

2.8 FEAREEDE B3 HEER (L5 121105, 3 g

121112,121120) , &4t 3 63 , 4% 2. 3 WUF J7 3k il 45 it

3.1 K& 2 8o i E

1E 2010 4F i 1 25

DAL, 4% 2. 1 IUT @ 26 R E AT 5E | 10 ¢ W T
U AMRIE T E SR L3R 3 4.

R3 ERM[TIRXEHERS MALIENE
Table 3 Content determination of three samples by HPLC-UV

mg-g-
FEMALS  MEREE O KREM KEE KEH KREXTPHE
121105 5.31 14.15  6.07 21.78 10. 21
121112 5.05 13.44  5.73  20.69 9.78
121120 5.18 13.65 5.59  21.04 9.93

x4 WEARNB[TIRXEHRS MALIENE
Table 4 Content determination of samples by HPLC-FLED

mg*g
FERALS  PTERER ORI ORER O R REE W
121105 5.33 15.43  6.29  25.75 13.59
121112 5.21 14.38  5.98  25.21 13.12
121120 5.25 14.61  5.99  25.62 13.27

i) ef SR SRR I A, 7R B 254 nm R X R #
20 S lOEBR A ST HEAT N RE A SOR AT 5 S G I
TR B2 S Bl EER 0N E , 2% 2010 4R AR
CrprE 25 8 ) vh i) 58 SMG I 4% 2 80 T X 26 A
WSRO BB O BIXE 2R R R
PN ESON U APN E LR SER Va1V 2 )
PR AT T 255 B I8 S MhOs o W 2 Bk B
PIREAT BR W Wi, o 0 5 A UK O 435 nm, &
S 515 nm,
3.2 ZRPEVERIRH A SAMGIAR TP KRB R
PA YL NN I SN NN SR e e
14. 64 ~146.40,39. 0 ~390.4,36.8 ~368.0,17.0 ~
170.4,19.2 ~ 192. 0 ng 5 H U 7 FH 52 B4 4% 1 56
AR BEIRT 0.999 5 1 2 e Kol & B 2
LEIVN 17PN EAUN 1. AN E LSS e
3.7 ~292.8,9.8 ~780.8,9.2 ~736.0,4.3 ~340.8,
4.8 ~384.0 ng I BUE RAFLMESCR KR
- 73 .
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AL >0.999, W #FH LR A ik g 2R |
M2 F 906 28 F 5 o i 1 00 1 28 1 3 Bl
WFE RS TS A B 10 8 %, T B R A O,
3 A K BT T A R E
3.3 ARMGMSE R H A Sk 2R A
HPLC-£8 40 4 0 3 0 5 K 825 4 b 5 b J0 R 26
G WA SCHR AR E SR HPLC-2 66 15 3k 47 0 5
0 R 4 SR F HPLC-5E K 1 0 532 7R 4 8 o
KRBT R K &, BT 45 R BoR 4k
05 181 S 2 T i R 45 A R B A Y R e
A3 16 B v I A e b Y L SO R I 2R
SR B K R WK 440 nm, K R SR R
521 nm 534, VT AR S B T A S 1E S IR N
(925 AT ST T, oA SR 5% D A6 I 1 0k 4 5
SRR E ISR AR AR SR HPLC-2E 56K I i )
5 BRI PP B R B vk B R L 25 AR B o5 T
2 U2 R ) HPLC-2% 6 K 0 % 3% 1R 76 A 1A 265 18 3
TR, 3T ERBFIERGE , A SC R MG
Y 2 0 25 S R 0 5 £ 41 e

MAAR S 385 % AT, 48 MG I T B 3, S
RO 2 40 AR RE Y B LR TR IR R 2 0 Tk
24 o m AR 6 SRR o T E R AT —
SE (KSR, T D28 S A 028 R 14 1335 43 07,5 b TR
KIS BAT 5 IR T T P TR 3 06 e B
T, WG RE S LA 20 43 A6 00 20 5, L R v A 3 3 4%
CHAYEATREME R BT . DARE i B0 e DI R
B, 98 S K T RS B0 45 SR N B R L B
W
3.4 HUIBR (LOD) FIGE SR (LOQ) {5 Mt 1t
(S/N) 4% g 3 10, 3130 15 2 R % Ko
T K2 KB | K 2 R 0 S R 1 0 A
BR(TOD) A1 4 Bk B (LOQ) ™o e 4 I 25 1 6 )
FR(LOD) 43524 0.32,0. 84,0.61,1.28,2. 88 ng, &
=R (LOQ) K 1.05,2.79,2. 04 ,4.26,9. 60 ng, ¢
K6 048 B4 4% 9 R (LOD) S 0.03,0. 12,0. 18,0. 09,
0.07 ng, & &R (LOQ) K 0.09,0.39,0.61,0.28,
0.24 ng, Z55LE%, 96K I 28 Y LOD A LOQ ¥
5 T 48 MG I 2% 1

L5 1 & , HPLC-3% )6 £ Il 2tk HPLC-48 4 1
ik S 4 0 K B 2GR R B S R R 2R 43 Y
i, EERBE R S AR O B P, N
VT T4/, P 3% % T 4 0 2 o i vl 5, 4y
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