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Quantitative and Qualitative Methods for Deter mination of Anthraquinones
ZHU Le , WANG Zhutian, YANGDajin
(Nationa Ingitute for Nutrition and Food Sfety , Chinese CDC, Beijing 100021, China)

Abdgract: This pgoer isa summary of the recent developments of andytica techniques for the determination of anthraguirnones.
The quditdtive techniquesinclude TLC, combined use of MS, HNMR , ONMR and DEPT , irfrared chromatogrgphy , vishle light
chromatogrgphy and ultraviolet chromatogrgphy. The quartitative methods include colorimetry , HRLC, TLC and CE.

Key word: Anthracenediones;Quditative Method ;Quartitative Method ; Chemigry ,Andytica

, 2
[2]
2.1 [3] (41
1 ) )
(1
[23] Damen E, PiceJ S. The egrogen receptor’ s i nvolvement [27] , . [J].
in ogeoblags adgptive regponse to mechanicd granf[J]. J , 2003 4: 24-25.
Bone Miner Res, 1998, 13:1275. [28] Ceo Y H, Yamaguchi M. Suppressve dfect of genigen on
[24] , . Genidein ra bone odeoclas: apoptoss is induced through Ca*
dgnding[J]. J Biol Pharm Bull , 1999, 22: 805-809.
[3]. , 2002 ,4: 307-310. [29] Ceo Y H, Yamaguchi M. Suppressve dfect of genigein on
[25] rat bone ogeoclag : involvement of protein kinase inhibition
[J]. ,2003 ,12: 1438-1439. and prote n tyrod ne phophatase activation[J]. J Mol Med ,
[26] Kanmo S, Hirao S, Kayama F. Hfects of phytoesrogens 2000, 5: 261-267.
and environmenta esrogens on ogeobladic dfferentiation in [ :2005- 11 - 09]
MC3T3-El cdls[J]. J Toxicology , 2004 , 196 :137-145.
:R15;Q579. 13;0614. 231 ‘E :1004 - 8456(2006) 02 - 0152 - 04

- — 155 —



[5]

100 % +5 % tel
2.2 (HR.C)
2.2.1 HAC
(7]
0.8 40.0ug/'m
18] Symmetry c® , +0.1%
(90 +10) , 440 nm
6
(
) ,6 0.063
0.5440[ g 6.5 h
2.2.2 HAC
[9] 4
M - Bondgpark c®
+1% (85+15) , 254 nm,
20 min ,
0.010 0.308Hg
[10]
Komesl C° + (99.9 +
0.1) , 1.0 m/min, 254 nm
0.420 33.6H g/m ,
2.3 (cB
2.3.1 (CZE) Junko Koyama
[11] (D)
, 0.03 nmol /L
10% 0.005mol/La - AD  10%
-8 -B - D-
-8-B-D- 5 50 25
150 5 75 50 500p g/m
96. 1 % 105.3% 99.2%
— 156 —

CHINESE JOURNAL OF FOOD HYGIBNE

103. 3%

2.3.2 (MEKC) MEKC
5 10 mn ,
25 mmol /L 50 mmol /L -
(pH=11) ,
90 %,
0.66 0.94 0.9 M g/m, 2.64

21.12 5.64 56.4 4.80 33.604g/m ,
90.61% (RSD =1.45%) 93.39% (RD =
1.21%) 92.31%(RSD =1.10%) ,
RSD 0.96% 1.85%

[12]

Shang XY ™

6
20mn ,

0.72 1.13ug/m ,
92.3% 101.2%, RSD
1.62% 1.23% 2.10% 0.98 %
2.25% 1.53% 2.24% 1.6 %

[14]

1.08 %
1.29% 1.75%
2.18%

10 min ,

2.64 21.12 5.64 56.41 4.80 33.60Mg/m
RSD 2%,
97.36 % 100. 97 % 97.65 %

2.3.3 (CEC)
Liy ™
254 nm, 30kvV, 40
(BGH 5 mnol /I 80 %
4 12 min ,

2006 18 2



(
RSD 1.27% 1.286% 1.10%
1.16%) , , RSD <
11 %, RSD <11 %
[16] ,
5 22 mn
) 6.63
' ,6
) RSD
1.5%
CEC , ,
, CEC
3
3.1 (MS) (HNMR)
(ONMR) (DEPT)
FAB -
MS( ) El - MS( )
m/z( ) HNMR & ppm CNMR ,
[17] [18] ’
’ [19]
(SIm)
2 (2- EAQ) 2-
(2- ETHAQ) : SE- 54(30
mx0.25 mm x 0. 254 m) , He,0.8 m/min,
240 300 100
m/min, 1ul El
70¢eV, 200 ,QC/MS
250 40 300 amu,SIM (m/z) 230
236 240 2- EAQ 2- ETHAQ

RSD
102. 4%
2.

HR.C

JHARLC

HR.C

[1]

(2]

(3]

[4]

(5]

(6]

(7]

2% , 2- EAQ 99.5%

Lee Yeung
(201
(211
[3]. ,1997 ,9(3) :41.
[J1. ,2004 ,23(6) :95-97.
[J1. ,2002 ,20(5) :297-300.
[J]. ,2002 ,21(3) : 173-175.
[J]. ,2002 ,3(24) :10-12.

[31.

,1996 ,16(4) :219-221.

,2001 ,32(7) :608-609.

[3].

— 157 —



[8]

[9]

[10]

[11]

[12]

[13]

[14]

[J1.
,2001 ,6(43) :45-48.
[J]. ,1996,18
(4) :38-39.

[J].

,2003 ,23(6) :437-439.
Junko Koyama, lzumi Morita, Kazuko Kawanishi , e d.
Coillary eectrophoress for smultaneous determingtion of
emodin ,.chrysophanol and their 88- D-ducoddes[J]. Chem
Pharm Bull ,2003 ,51(4) :418-420.
JSG, Ca YF, WuyYT, e d. Speraion and
determination of anthraguirone derivatives in rhubarb and its
preparetions by  micdlar  dectrokinetic  capillary
chromatography [J]. Biomed Chromatogr , 1998, 12: 335
337.
Shang X Y, Zhou B Y. Determination of Sx conmponents in
rhubarb by cyclodextrin-nodfied micelar eectrokinetic
chromatography usng a mixed micdlar sygem of dium
cholate and sodium taurocholate [J]. Andytica Chimica
Acta 2002 ,456 :183-188.

'R15;0625. 24 ; 0625. 46 ;0655 ;064

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[J]. ,1998 ,26(11) :1388-1390.
Li Y,LiuHW,J X H, & d. Opitimzed sparation o
pharmacologcdly active anthraquirones in rhubarb by
capillary eectrochromatography [J]. Hectrophoreds, 2000 ,
21:3109-3115.
5 [J].
,2004 ,25(5) :827-830.
Zheo M, Duan J A, Huang W Z. Seroids and
anthraquinones from adragdus hoantchy [J]. Journd of
China Pharmaceutica Universty ,2003 ,34(3) :216-219.
: { [J1.
,2000 ,31(5) :321-324.
[J]. ,2000 ,12(3) :278-281.

Lee T T, Yeung E S. Quartitative determination of native
proteins in individud human erythrocytes by capillary zone
dectrophoress with laser-induced fluorescence detection
[J]. And Chem,1992 ,64(23) :3045 - 3051.
Qrdon M J, Lee KJ, Arias A A, e d. Potocol for
revlving protein mixtures in capillary zone dectrophoress
[J].And Chem,1991,63:69 - 72.

[ :2005- 09 - 10]

:1004 - 8456(2006) 02 - 0155 - 04

158 —

CHINESE JOURNAL OF FOOD HYGIBNE

(aaCc 10 )

2006 18 2



