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D etermination of A liphatic AminesU sing Pre-column D erivatization
and HRLC with Fluorescence and M ass Soectrametric D etections
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Abstract A smple and highly snsitive method based on the derivatization of aliphatic anineswith 2-
(11H-benz[ a] carbazl-11-yl) -acetic acid(BCA) folloved by high-perfomance liquid chromatography
(HALC) with fluorescence detection and mass gpectrametric identification was developed. The fluores:
cence excitation and anission wavelengthsof derivativeswere st atA ., =285 rm andA o, =384 rm, re-
pectively A stable fluorescent derivative was obtained by reacting of withBCA at60  for 15min in
the presence of N -ethyl-N'- (3-dimethylanino propyl) carbodiimide hydrochloride (EDC) as catalyst in
acebnitrile ©lvent The sparation of the derivatized anineswith a good baseline reolution was achieved
on a reversed-phase Hypers| BDSCy (4. 0mm x200mm, 100 m) ocolunnwith a gradient elution. The i-
dentifications of aliphatic anine derivativeswere carried out by mass gectrametry with amogpheric pres
dure chamical ionization(APCI) source under positive-ion mode detection. The established method exhibi-
ted excellent reproducibility and recovery. Excellent linear regponseswere observed with correlation coeffi-
cients no less than 0.999 8, detection limits( signal-to-noise ratio of 3 1) of 5.73 - 31. 3 fmol.
Keywords. HARLC -MS fluorescence detection; pre-column derivatization; aliphatic anines
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2-(11H- [a] ) ,

2-(11H- [a] )- (BCA) 60 N-  N'-[(3- ) ]
(EDC) , 15min ,
- G Co
, 12
1
1.1
Agilentl100 - (Agilent ) , ,
, 100 , (APCI Source), 3 MDD Trap), Hypersl
BDSCyg (4.0x200 mm, 10 m, ) , 650-10S ( )
2-(11H- [a] ) - ( ), 12 ( (methylamine) (ethylamine)
(propylamine) (butylamine) (pentylamnine) (hexylamine) (heptylamine)
(octylanine) (nonylamine) (decylanine) (undecylamine) (dodecylanine) )
EDC Signa : ( M erck ), ( ),
M illi-Q
1.2
0. 01 mol/L , 0. 1 mmol/L
16.45 mgBCA 10 mL, 6. 0 mmol /L 0.191 7 mg
BEDC 10 mL 0.1 mol/L
1.3
2mL 60U L EDC 50p L 60M L (BCA),
60 15 min
1.4
Hypersil BDS Cg A: 30% ( ) ; B: 100% ( )
B 35 min 30% 100% , 5 min 1.0 mL /min, 10M L,
30 N, =285m, A, =384 M
: , , 414 kPa, 5L /min,
350 400 3500V, 4000 A (Pog !t ™
1.5 2-(11H- [a] ) - (BCA)
1 000 mL 16 g 11H- [a] 640 mL , 100
80 g 20 min 100 30 min, 64 mL
1.5h , 100 1h,
2 000 mL 1000mL , ,
, , pH 8, , ,
3 90% 3
(m.p.): 199.9 203.5 R (KBr): 2 974.92( , —OH ), 1644.38 (C= O ), 1 408.96,

1384.32, 1089.81, 1049.27, 743.10 an’'; APCI, (M +H) ": m/z276.5
2

2.1 BCA

2.1.1 - , BCA 253 rm

€ =3.81x10'L- mol'*- an™* (2-(9- ) - (AAA) € =2.37 x
100L- mol'* - an” )™ 1, 2- 3, 4- 9- (BCAA) € =1.92x10'L- mol'*-

an ) ™) €)
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boa /han = 1.70 2.45; bea /boan = 1.47 2.07 (I )
2.2
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L 1 4
, 60 ( 2A), :
15min , 60 15min
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Fig 2 Influences of tanperature(A) and concentration of derivatization reagent(B) on derivation efficiency of aliphatic anines
C;. propylanine( ); Cs hexylamine( ); Cg. octylanine( ); Ci,. dodecylanine( )
2.3
Hypersil BDS Cys (4.0 mm x200 mm, 10H m, ) -
40 min 12 (G Cp) *
(APCI Source) , 1
4
m/z 3873
\~\ m/z2183
5 10 15 20 25 30 35 ’
1/ min
P33 bRERR T A P i) (i 6 4 SERETA ) SRR
Fig. 3 Chromatogram for standard aliphatic amines derivatized with BCA Fig. 4  Fragmentation pathways for
C,. methylamine; C,. ethylamine; C;. propylamine; C,. butylamine; octylamine derivative
Cs. pentylamine; Cq. hexylamine; C,. heptylamine; Cg. octylamine;
Cy. nonylamine; C,y. decylamine; C,,. undecylamine; C,,. dodecylamine;
A. derivatization reagent; B and C. intermediates; chromatographic
conditions as described in experimental section
1
Table1l Mass pectrametric data of aliphatic anines
Aliphatic anine MS datam/z MSM S data Aliphatic anine M Sdatam/z MS/M S data
derivatives [M +H]* miz derivatives [M +H]* m/z
C, 289.3 230.4, 218.1 C; 373.4 258.4, 230.3, 217.9
C, 303.3 258.6, 230.5, 217.6 Cg 387.3 258.6, 230.5, 218.3
Cy 317.2 258.3, 230.4, 218.4 Cy 401. 3 258. 3, 230.4, 216.5
C, 331. 4 258.5, 230.4, 217.7 Cio 415. 2 258.3, 230.3, 217.2
Cs 345.4 258.6, 230.5, 218.3 Cn 429.3 258.2, 230.3, 217.6
Cq 359.4 258.8, 230.4, 217.5 Ci 443. 2 258.7, 230.2, 216.7
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2.4

100 pmol 50 fmol , ,
2 0.999 8 ,

5.73 31.33fmol( S/IN=3 1 )

2
Table2 L inear regression equations, correlation coefficients and detection limitsof aliphatic anine derivatives,
and contents of aliphatic anines in a real sanple and corregonding recoveries

. . . . . . . Soil sample W aste water sanple
Amine Linear regression  Correlation  Detection Retention time Peak area
derivatives gion" coefficient r Iimitsn/fmol R /% RD §/% oo Rewvery  Content - Recovery
r n o 0
equation w/(ng gt) RI% plgg L) RI%
C, Y =43. 95X +5. 98 0.999 9 11.19 0. 087 1.69 - 100 1.64 106
C, Y =59. 13X +1. 66 0.999 9 15.16 0.083 1.45 - 99 - 105
Cs Y =50. 20X +3. 49 0.999 9 13.06 0.084 1.25 17.57 100 - 109
C, Y =56. 63X +12.10 0.999 9 16.21 0.073 1.37 15. 27 119 - 99
Cs Y =50. 82X +11.50 0.999 9 23.50 0. 065 1.30 17.02 108 5. 46 112
Cs Y =84. 32X +10. 47 0.999 9 12.05 0. 050 1. 56 7.79 113 - 103
C; Y =48.81X - 7. 47 0.999 8 12.70 0.033 2.39 24.89 104 - 102
Cg Y =57.39X - 4.36 0.999 9 21.36 0. 030 1.30 19.92 101 - 105
Co Y =45.2X - 7.38 0.999 9 31.33 0. 030 1. 44 30.97 103 2.64 98
Cpo Y =122. 39X +9.53 0.999 9 8.70 0.020 1.37 13. 29 110 0.33 107
Cu Y =168.57X +13.67 0.999 9 5.73 0.020 1.37 3.39 115 0.22 114
Cp, Y =72.52X +3.32 0.999 9 10.93 0. 022 1.68 6. 56 112 0.44 113
* X. injected anount(pmol) , Y. pesk area ** unidentified
2.5
, 50 pmol 6 ,
2, 0.087%, 2.39%
2.6
2.6.1 100 g ( ), 200
mL 2 , , 2.0mL , 30 s
, , 2.0mL 80% ( ) -
50 mL ( ) HCI
40 , ‘
pH 3.0 , 30 s ] sf¢ ) J
: : 10 mL, 30 ]
254 4 \
=20 | ( :x}
15 el ¢ o oG
2.6.2 ! 107 | “ I LWLy ot Al ) o
0
( 5) ( ) , 0 5 10 15 20 35 30 3
2 t/ min
2.6.3 5 o
Fig 5 Chromatogransof aliphatic
! ! amines fram a il sample
2 <ee Fig 3 for peak identifications
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