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202 WHO . :0 5min 0%A ,5 15 min A
, 0% 70%,15 20 min A 70 %
8000 r-min™* 5 min, 0 %; 1.0 mL-min"*; 1220 nm;
10 , 0.45um : ; 1200 L
2.3 2.4
:Century Cig (200 mm x 4.6 mm, “ 2.3 ,
54 m, ); A 2 2 D
, B 13 min ,
(20 mmol-L "1, pH 6.8) ,
300r 4
250F A B
200+ 5 5
% 150}
< 100t
50
0
0 6 8 10 12 14 0 2 4 6 8 10 12 14
t/min t/min
1—Urea;2 —Creatine;3 —Uric acid ;4 —Creatinine;5 —Hippuric acid
Fig.2 HPLC chromatograms of standard solution (A) and urine sample ( B)
2.5 : e ,mg-L" Y :
, 4 , (A) : 5
012468h ( ), 5 1 5
3.2%, , ,
8h , SIN 3
2.6 2.0 0.5
, 1 2.3 0.05 0.15 0.05 ng
Table 1 Linear range,regession equation and corrdation coefficient of the urea,creatine, uric acid,creatinine and hippuric acid
Component P (linear ranges)/ (mg-L " %) Regresdon eguation r
Urea 100 - 1 000 A =2.218x10°p - 1.095 x 10° 0.999 9
Creatine 2- 100 A =4.590 x 10°p - 39.00 0.997 8
Uric adid 2- 100 A =1.927 x10°p +3.950 x 10 0.999 9
Creatinine 2- 100 A =4.860 x 10*p +2.190 x 10 0.999 9
Hippuric acid 2- 100 A =5.662 x 10*p +4.500 x 10 0.998 1
2.7 20 10
0.5mL, , 3
10 mL , 5 (2 ) ;
, 6
( ) ,
, , 2 (P<0.05) ,

2.8 (P<0.05)
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Table 2 Therealts d precision and accuracy of the urea,creatine, uric acid,creatinine and hippur ic acid

Component P adced/ (Mg-L ™ 1) Mean recovery/ % Precison RSD/ %
Urea 100 105. 1 4.2
500 102. 1 1.0
Creatine 2 99.2 3.2
10 99.8 2.4
Uric acid 2 103.5 1.9
10 97.6 0.8
Creatinine 2 105. 7 2.6
10 98. 4 1.7
Hippuric acid 2 99.0 3.4
10 100. 7 0.7

Table 3 The contents of urea,creatine, uric acid,creatinine and hippuric acid in uring( x = s, n = 10)

Goup

p (urea)/
(mg-L™Y)

p (creatine) /
(mg-L™ %)

P (uric acid)/
(mg-L™ Y

P (creatinine) /
(mg-L™ %)

p (hippuric acid) /
(mg-L™ %)

Normad mde
Normd femde
Patients

302.8+34.9
308.9+34.3
316.5+42.5

34.2+3.7
32.0+3.4
35.1+3.9

70.0x£7.2
66.5+6.9
72.1+£3.1

33.4%£4.5
35.8+3.3
37.0+4. 4

101.8+7.7
96.5+7.1
105.1+9.6

3

3.1

HRLC

pH

pH

195 240 (290) 220 235
235 nm ,
) 220 nm

(1]

(2]

(3]

(4]
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Deter mination of nonprotein-nitrogen metabal ites in
urine by RP-HPLC

GAO Xinxing', GUO Na', L | Fang', YANGLing®, GUO Xingjie'
(1. School of Pharmacy, Shenyang Pharmaceutical U niversity, Shenyang 110016, China;2.202th Hos
pital of the Chinese PLA , Shenyang 110003, China )

Abstract : Objective To establish an RP-HPL C method for the smultaneous determination of 5 kinds of
nonprotei -nitrogen metabolites in urine (urea,creatine ,creatinine ,uric acid and hippuric acid) . Methods
The five compounds were success ully ssparated on a Cig column (200 mm x 4. 6 mm ,54 m) using a mobile
phase of acetonitrile-ammonium acetate (20 mmol-L "' pH 6. 8) with gradient elution. The detection wave-
length was slected at 220 nm. Results The method was linear over the concentration range of 2 -

100 mg: L " *for creatine, uric acid ,creatinine and hippuric acid and 100 - 1 000 mg- L ~* for urea. The
mean recovery of the method was 97. 6 % - 105. 7 %. The precidons were less than 4. 2 %. Conclusions The
method is sendgtive and accurate ,and is suitable for determination of nonprotein-nitrogen metabolites in
urine.

Key words: nonprotein nitrogen metabolite ;urea;creatine;creatinine;uric acid ; hippuric acid;RP-HPL C

( 701 )

Chemical congtituents of aerial parts of Asarum
heterotropides Fr Schmidt. var. mandshuricum
( Maxim.) Kitag.

XU Lé , L UShuai , SUN Bo-hang, GAO Hui-yuan, WU Li-jun
(School of Traditional Chiness Materia Medica, Shenyang Pharmaceutical U niversity, Shenyang
110016, China)

Abgtract: Objective To study the chemica ocongituents of aeriad parts of Asarum heterotropides Fr
Schmidt. var. mandshuricum (Maxim.) Kitag. Methods The compounds were ilated by chromatography
on dlica gel column and identified by the physochemical properties and soectral anayss. Results Sx conr
pounds were obtained and identified as (10bS) 8,9-dihydroxy-1,5,6,10b-tetrahydro-2 H-pyrrolo[ 2 ,1-a]
isoquinolin-3-one(1) ,nicotinic acid (2) ,5 hydroxymethylf uroic acid (3) ,succinic acid (4) ,kaempferol (5) ,
kaempf erol-3- Of3 -D- gl ucopyranoside(6) . Conclusions Compounds 1 - 3 are firstly ilated from Asarum.
Compound 5 isislated from Asarum heterotropides Fr Schmidt. var. mandshuricum (Maxim.) Kitag. for
the first time.

Key words: Asarum heterotropides Fr Schmidt. var. mandshuricum (Maxim.) Kitag. ; aerid part ; chemi-
ca oongtituent ; structure identification



