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1.2
0.0180 g, 0.0150 g,
0.0164 g, 0.0212 g, 10 mL , 0.01
mol/ L NMPO.112 g, 10 mL 0.05 mol/L
1.3
20g, 200 mL ,90 1h, ,
, 3 95 % , 24 h, 60 mL ,
- ( 4 1) ( ) 60 mL 24 h, , 70
, 50% (P50) 170. 67 mg; 80 mL , 24 h
, 70 , 70% (P70) 18.07 mg; 400 mL
, 24 h , 70 , 90% (P90)9.33 mg
5mg, 2mol/L 1mL, 110 8 h,
N2 , 1mL
1.4
2 mL 200uL NMP 20p L 20UL 17% ,
70 35 min, , 2mL - ( 4 1)
1( )
O QT
_t%i’ O _HO—H_OOH’L HO™ '3“ -H,0
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Fig.1 Derivatization scheme o 1-( 2-naphthyl)-3-methyl-5 pyrazolone ( NMP) with reductive sacchar ides
1.5
: pH : (DAD)
5 min, , 0.1 mol/L NaOH
5min, , 10 min
2
2.1 NMP PMP
NMP PMP (ACN) (MeOH) (EtOH) (THFR (
1.0x10 ° mol/L) , NMP PMP 1
NMP PM P , NMP ,243 nm
2.2
NMP ACN MeOH THF N ,N-
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1 NMP PMP
Table 1 The maximum absor ption wavelength and molar absor bance coefficients of NM P and PM P
NMP PM P
Solvent Molar absorptivity Molar absorptivity
Absorbance (x10°) Absorbance (x10°%)
Acetonitrile 0.419(214 nm) 4.19 0.219(243 nm) 2.19
0.558(243 nm) 5.58
Methanol 0.309(214 nm) 3.09 0.128(243 nm) 1.28
0.330(243 nm) 3.30
Ethanol 0.385(214 nm) 3.85 0.114(249 nm) 1.14
0.409(243 nm) 4.09
Tetrahydrof uran 0.515(243 nm) 5.15 0.166 (247 nm) 1.66
(DMF) (DM SO) , , DMF DMSO
ACN : MeOH THF 1
ACN NMP , (191
PM P : NaOH 17 %
, NaOH , ,
, 70
70 35 min 5
L 5
2.3
40 65 mmol/L , 55 mmol/ L ,
pH (o1 pH
) pH=9.46 ,
20 , 22 kv 2
2
Table 2 Separation parameters of carbohydrates der ivatives
Carbohydrates Migration time(min) N Rs a
Xyl 11. 456 3.53 x10° 1.53 1.01
Ara 11.785 3.11 x10° 3.95 1.03
dc 11.885 3.66 x 10° 1.27 1.01
Rha 11.985 2.62 x10° 1.85 1.01
Man 12.845 2.85x%x10° 7.19 1.06
Fuc 13.037 1.75x10° 1.77 1.02
Gal 13.520 3.06 x 10° 4.31 1.04
GAcUA 14.818 3.24 x10° 2.45 1.02
GIUA 15.704 2.92 x 10° 8.02 1.06
2.4
, 100p mol/L 6 )
2, (RSD) 0.48 %, RSD 4.8%
, 250 5P mol/L , ;
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3 0.9980 0.9998
, (YN=3) 0.8 2.19u mol/L
3 (n=6)
Table 3 Linear regression equations, correlation coefficients, detection limitsand repeatabil ities f or
peak area and retention time of saccharide derivativey n=6)
RD (%, ;
Carbohydrates Regre_ss'o*n Corre_la_ltion migration = D(Ieitr?:ﬁlsn
equation coefficient time peak area ¢ mol/L)
Xyl Y=1.906X - 0.257 0. 9996 0.48 4.8 0.89
Ara Y=2.046X +0.425 0.9997 0.48 4.6 0.85
dc Y=1.419X+0.788 0.9991 0.46 3.4 1.26
Rha Y=1.540X- 1.634 0.9980 0.44 3.5 1.49
Man Y=1.732X- 1.765 0.9989 0.44 3.8 1.34
Fuc Y=1.872X- 0.305 0.9995 0.46 4.3 1.60
G Y=2.231X- 0.301 0.9998 0.47 3.2 1.02
GcUA Y=1.273X- 1.890 0.9998 0.48 4.2 2.19
GaUA Y=2.157X- 3.327 0. 9996 0.45 3.3 1.44
" Y:peak area, X:concentration of monosaccharide,M mol/L.
2.5
100 L 1.0x 10" * mol/L ,
, 3 94.83% 104.8%
2.6
1.3 40p L 2 mL , NMP 150u L ,17 % 30uL,
70 35 min, N2 ) 100u L 400 L
2 4
4

Table 4 The monosaccharide contents of potentilla anserina L . polysacchar icles obtained by gradually precipitation

Mono- saccharide

Content of each mono- saccharides obtained by the hydrolys's of
polysaccharide from the root of Potentilla anserina L. plant

P50{ o/ mg) P70 {1 g/ mg) PI0{ o/ mg)

Xyl 3.945 2.610 2.490

Ara 77.445 28.485 7.110

dc 17.568 26.514 9.522

Rha 17. 646 15.793 5.281

Man 3.942 3.114 3.420
Fuc 2.165 1.738 0

G 65. 268 19. 980 8.820

GcUA 13.037 9.254 6.528
GaUA 33.484 53.835 0

Total 234.500 161.323 43.171

3
NM P , )
, , (Ara) (Gal)
(AcUA) , (dc) (Rha) (GcUA) , (Xyl)
(Man) (Fuc) ,
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Fig.2 Chromatograms of saccharidesfrom Potentilla anserina L. sample by capillary zone electrophoresis
a:P50,b:P70 ,c:P90.
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Separation of Derivatized Car bohydrates of
Potentilla anserina L. by
Capillary Zone Electrophoresis

XIA Lian'?®, SUN zhi-wei*® , BAl Xinrwei® , SUO Yourrui', YOU Jinrmao "2
(1. Northwest Plateau I nstitute of Biology, the Chinese Academy of Sciences, Xining 810001;
2. Key L aboratory of LifeOrganic Analysis of Shan dong Province, College of Chemistry Science,
Quf u Normal University, Quf u273165;
3. Graduate University of Chinese Academy of Sciences, Beijing 100049)

Abgtract : A ample and rapid method was developed for the separation of derivatized carbohydrates of
Potentilla anserina L. using 1-naphthyl-3-methyl-5-pyrazolone (NMP) as derivatization reagent by
capillary zone electrophoresis. The detection was performed with diode array at 254 nm. A 58.5 cm x50
Mmi. d. (50 cm effective length) untreated f used-silica capillary was used. The optimum conditions are
as follows:55 mmol/L borate buffer (pH = 9. 46) , voltage 22 kV , column temperature at 20 and
detection at 254 nm. The samples were atmogpherically introduced with an injection time of 10 s. The
resultsindicate that 9 NM P-derivatized carbohydrates achieve baseline resolution within 16 min under
the proposed conditions. The Potentilla anserina L. sample was also analyzed under the optimum
conditions.

Keywords: Polysacchrides; Potentilla anserinal . ; 1-Naphthyl-3-methyl-5-pyrazolone(NM P) ; Capillary
zone electrophores s
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