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ters ) ; 7000 ( , Hitachi ) ; CARY300 Bio ; Carlo-
Erba 1106
2-(2- (10 )- )- (ABIA) ( ), 5.0x 10 ° mol/L ;12
( Sgma ), (5.0%x10 * mol/L) {EDC( Sgma
), 0.1 mol/L : ( Merck ), ( ),
Milli-Q
1.2
1.2.1 2 mL 20p L A8U L EDC 96 L
50 20 min
1.2.2 :Akasl-C18 (250 x4.6 mm ,54 m) ( , )
A:30% ( 30 mmol/L HCOONHs pH =3.74) ;B:100 % B 35 min
10% 100 %, 5 min 1.0mL/ min, opL, 30
Aex =260 NM Aem =430 NM
: (APCI Source) , , 413.68 kPa, 5L/
min, 350 , 400 , 3500V, 4 000 nA (Pos)
1.3
100 g , 200 mL 1lh , 50 mL
20 min , , pH 3.0, , 2mL ,
pH 12,
2
2.1 ABIA
ABIA  2-(10- )- (DM SO)
, ABIA : :
N , pTt ,
2.2
ABIA EDC ,
,50 , ,
20 min 4
EDC 48p L ( 10 ) N ,N-
(DMF) (DM SO) ,
2.3
: - , ,40 min 12
: 1, (APCI Source)
1 2
2.4
, 50 pmol 6 , 2;
(RSD) 0. 06 %; RSD 2.0%
50 pmol  48.83 fmol , ,
2 0. 9990 , (
SN=3 ) 11.72 25.63fmol
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Fig.1 Chromatogramsfor standard aliphatic amine derivatization
Ci. methylamine; Cz.ethylamine; Cs.propylamine; Cs. butylamine; Cs. pentylamine; Cs. hexylamine; C7. heptylamine; Cs. octyl-
amine; Co.nonylamine; Cio.decylamine; Cui.undecylamine; Ci2.dodecylamine; A and B are reaction intermediates; C. 2- (2 (an-
thracen-9-yl) -1 H-benzo[ d]imidazol-1-yl) acetic acid; D. unknown.

1
Tablel Mass data
Aliphatic amine MS(m/ 2) Aliphatic amine MS(nv 2)
derivatives (M+H)"* MSMS(n 2) derivatives (M + H)- MSMS(m 2)

C 366.8 295.8,307.8,335.8 Cr 450.8 295.6,307.6,335.6
C 380.8 295.5,307.7 ,335.7 Cs 464.8 295.5,307.6,335.6
Cs 394.8 295.7,307.7,335.8 Co 478.7 295.5,307.4 ,335.5
Cs 408.8 295.7,307.7 ,335.6 Cuwo 492.8 295.5,307.4,335.3
Cs 422.8 295.6,307.7,335.6 Cu 506.8 295.5,307.5,335.4
Cs 436.8 295.6.307.5 .,335.8 Cp 520.8 295.6 .307.5 .335. 7

12 A ~ 30k B 295.5 C m/z 492 8[M+H]"

= 10l 492.8 P

= L < 2.5F

g 08f g 2.0

g 06 8§ 1.5f

E 04} 2 1o}

2 3 307.4

< 02f < o5t 335.3

0 1 I 1 I 1 1 bl T
300 400 500 600 700 250 275 300 325 350
m/z m/z
2 ABIA-

Fig.2 The APCI-MS MS spectra o represntative decylamine derivative
(A) MS sectra; (B) MY MS spectra; (C) mode of fragmentation.

2 (n=6)
Table 2 Analytical performance for aliphatic amines of this method ( n=6)
Alinhatic ami . : Correlation Detection limit RSD (%)
iphatic amine Regression equation - - -
coefficient (fmol) Retention time Peak area

C Y=61.34X+18.28 0.9997 13.02 0.03027 0.9336

C Y =58.86 X +18.02 0.9997 19.08 0.04297 1.4523

Cs Y=51.28X+7.441 0.9992 19.53 0. 05965 1.9125

Cs Y =51.93X +7.560 0.9990 18.23 0.02827 0.7305

Cs Y=70.40X +22.16 0.9997 15.19 0. 02089 0.6464

Cs Y=61.83X+16.89 0.9998 17.09 0.02319 0.6365

Cr Y=54.55X+16.24 0.9998 11.72 0.03416 1.0868

Cs Y=60.84X+13.75 0.9995 25.63 0.02356 0.6899

Co Y=56.46X+13.24 0.9998 18.22 0.02447 0.7284

Cuwo Y =56.66 X +8.014 0.9996 19.08 0.03165 0.9967

Cu Y=63.02X+20.75 0.9996 14.39 0.03694 1.1214

Ci Y =64.66 X +20.86 0.9996 13.67 0.04285 1.4124
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Fig.3 Chromatogram of aliphatic amine in soil
2.6
10p L 5.0x10 * mol/L ,
) 3
3
Table 3 Content and recover ies of aliphatic aminesfor soil samples
Amine Aminesin soil Recoveries Amine Aminesin il Recoveries
derivatives (ng/ g) (%) derivatives (ng/ g) (%)
Ct 0.087 98.6 Cr - 100.8
C 0.85 102.6 Cs 0.0079 89.9
Cs 0.043 93.2 Co - 103.4
Cs 0.0093 90.1 Cuo 0.094 99.3
Cs - 100.1 Cu - 99.8
Ce - 101.2 Cr2 - 102.2
- :Not detected.
3
2 (2- (10 )- )- (ABIA) 12 ,
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Deter mination of Aliphatic Amines in Soil Using Novel
Pre-Column Derivatization Reagent with High Perfor mance
L iquid Chromatography Atmospheric Pressure Chemical
lonization-Mass Spectrometry Identif ication

QIN Xue-gin', SUN zZhi-we’®, FU Yarryan', L| Xiao-yan',
SUO Yourrui?, L1 Yuwlin’, YOU Jinrmao "**?
(1. The Key L aboratory of LifeOrganic Analysis, Quf u Normal University, Quf u273165;
2. Northwest Plateau I nstitute of Biology, Chinese Academy of Sciences, Xining 810001;
3. Graduate University of the Chinese Academy of Science, Beijing 100049)

Abstract : A smple and highly sensitive method based on the derivatization of aliphatic amines with 2- (2-
(anthracen-9-yl)-1H-benzo [ d]imidazol-1-yl) acetic acid (ABIA) as the novel pre-column derivatization
reagent followed by high performance liquid chromatography with fluorescence detection and on line
mass spectrometric identification was developed. Derivatization was obtained by the reaction of
aliphaticamines with ABIA at 50 for 20 min in the presence of N-ethyl-N'- (3-dimethylamino propyl)
carbodiimide hydrochloride (EDC) in acetonitrile solvent. Derivatives were sufficiently stable to be
eficiently analyzed by high performance chromatography without pretreatment. On a reversed phase
Akasil-C18 column, twelve aliphaticamine derivatives(C. Ci2) were separated under gradient elution
with an excitation maximum at Aec 260 Nm and an emisson maximum at Aen 430 nm. The precise
determining aliphatic amines in il samples was obtained by post-column on line mass spectrometric
identification with atmospheric pressure chemical ionization (APCIl) source under positive mode
detection. The established method exhibited excellent reproducibility and recovery. Linear responses
were observed with coefficients over 0.9990. The detection limits (at signal-to-noise ratio of 3 1) were
11.72 25.63 fmol.

Keywords: High performance liquid chromatography-mass spectromery; Fuorescence detection; Pre
column derivatization; Aliphaticamines
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