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Synthesization of novel aliphatic amine fluorescence labeling reagents and
derivative deter mination of micromolecule aliphatic amine

XIAO Ling—Yanl, LI Sai-Hua', MA Mingz’ ¥ XIAO Dao—Qingz’ 3 CHEN Dan-Chao', YU Xiong-F ei’

(1. Societe Generale de Surveillance S.A.-China Sandard Technology Development Corp. Sandards Technical Services Co.,
Ltd. Ningbo Branch, Ningbo, 315040, China; 2. Technology Center of Ningbo Entry-Exit Inspection and Quarantine Bureau,
Ningbo 315012, China; 3. Ningbo Academy of Science and Technology for
Inspection and Quarantine, Ningbo 315012, China)

ABSTRACT: Objective To synthesize a new aliphatic amine labeling reagent, using fluorescein as
fluorophore and N-hydroxysuccinimidyl acetive ester as reaction group, and establish a separation method by
labeling short chain aliphatic amine with new reagent and using high performance liquid chromatography-
fluorescence detection. Methods The derivatization reaction was achieved with the buffer of Na,B,0,-H;BO; at pH
8.5, the reaction temperature at 25 “C, the reagent solution at 50 pmol/L and the reaction time of 10 min. Results
The linear range from 0.01 umol/L to 2 umol/L was observed for the proposed method. The limit of detection (LOD)
of developed method was between 0.1 pg/L and 1 pg/L with the linear regression coefficient above 0.999.
Concluson The baseline separation of 6 small molecule aliphatic amine derivatives is achieved using optimized
HPLC fluorescence detection. The method has the advantages of high derivative speed and sensitivity.

KEY WORDS: aliphatic amine; fluorescence labeling; high performance liquid chromatography

H&mB: (20111K217) (2010A610032) (2014C50050)
Fund: Supported by Scientific Research Project of National Quality Supervision, Inspection and Quarantine Bureau (20111K217), Ningbo
Natural Science Foundation (2010A610032), and Ningbo Social Development Research Project (2014C50050)

*BITEE: , , E-mail: mam@nbciq.gov.cn

*Corresponding author: MA Ming, Senior Engineer, Technical Center of Ningbo Entry-Exit Inspection and Quarantine Bureau, Ningbo 315012,
China. Email: mam@nbciq.gov.cn



146
- R OPA
1 51 & FITC , CFSE
(methylamine, MA) (ethylamine, EA) » N-
(propylamine, PrA) (butylamine, BA)
(pentylamine, PA) (hexylamine, HA) 1 6- -(N-
)-9-(2°- ) (SSMF)
[1-3] , ,
; 2 MR5RE
(4] 21 U5
13 3] (e Alliance €2695 , 2475
, ( Waters )
( ),
(Sigma ),
b N_
(DCC) N,N-
(Ons-CH? 4 7 2, 1, 3- I milli-Q
(NBD-C1)'® (OPA)*!  6- -N- 22 B &
(AQC)™ 221  FAAFITKF 69 A R
(FITC)!' 5(6)- (CFSE)!'* 6- -(N-
6- -[(I- ) I- )-9-(2’- ) (SSMF)
(SOFE)!"*! :
COOH COOCH, O COOCH,
—
O ® O O jOSOWin.
OH OCOCH
KA A I 648 -(T = 80)-9-(2FF 4 B 3 9 6 ¢

COOCH,
—_—
‘ O CH ,COOH-N,
OCOCH

6-A-(N-FREIRHBE W I T Z R B ER)-9-Q-FEKE)KR LR

1 6- -(N- )-9-(2°- )
Fig. 1 The synthesis route of 6-oxy-(N-succinimidyl succinate acid monoester)-9-(2’-methoxycarbonyl) fluorescein



147

(14 10 mmol
10 mL R 2.5 mL
12 h , ,
10 g NaHCO; ) ,
2% 50 mL NaHCO; S
, 3 1% ,
s 10 mL
DMF | , 75 C 10 h,
100 mL 2%NaHCO; s
, 0.1 mol/L ,
1% 3 ,40°7C
24 h , 6- - -9-(2’- )
6- - -9-(2’- ) N-
, 3 mL DMF
05 ¢g , (20 C)
40 C 24 h, 6- -(N-
)-9-(2°- )
222 FTAERE
10 uL
1.5 mL , 200 pL
Na,B,0,-H;BO; (pH 8.5) , 10 uL
SSMF , 1 mL, 10
min  0.45 um
223 E&EEH
Xbridge C;g3 (250 mmx4.6 mm, 5 pm),
-, 1.0 mL/min,
: 0~5 min: - (30:70, V:V); 5~15
min: - (80:20, V:V); 15~20 min:

- (80:20, V:V) 25°7C
3 HR5GH
31 BIEFHNMKL

80%(V:V) , 6
, 50%(V:V) , 6

i

, 30%(V:V) L 6

70min ,

B >

0~5 min: - (30:70, V:V)5~15 min:
- (80:20, V:V)15~20 min: - (80:20, V:V)
22 min

32 THEFRHMMK

3.2.1 FTARF A EeikiE
N-

> >

0.50 pmol/L

, 2
10 | —— —8
Hil——*
'@ﬁi
st
Eé
p=|
oy
6 L
4 -j(

0 10 20 30 40 50 60 70 80 90 100
X7 (umol/L)

2 SSMF

Fig. 2 Effect of SSMF concentration on the peak area
of amine derivatives
A: ;e ;W ;K s+ ;X
A:MA; e: EA; m: PrA; %: BA; +: PA; x: HA.

2 , 10~100
pmol/L ,
7.5 umol/L
10 pmol/L )
, 50

pmol/L



148 7
322 LA pH 69k 323 HTARENRE
N- 10 C~50 C s
, , 20 C ,
H;BO;-Na,B,0, H;PO,-NaOH NH,CI-NH; , 25 C
, H3PO4-NaOH
, NH,CI-NH; N- 3.2.4 FTA AT 6gikdE
25 °C ,
, H3BO3-N32B407 ’ ’ > min ’
pH 7.5~9.0 ’
, 10 min
5 3 ,pH8.0~9.0 ,
s pH 8.5 pH
33 FEMZMTEE. foEfhsk. HXRE.
HxFRERE . KSR
10 + ,
8 °
< *
@ + y >
Sy X 0.01~2 pmol/L, 1, 4
6 x
. 4 £ ®
4L
75 8.0 85 9.0 » N-
H
P 6- ~(N-
)-9-(2'- ) ,
3 pH
Fig. 3 Effect of pH on the peak area of amine derivatives HPLC ’
A: R . F B & s+ ;X

A:MA; o: EA; m: PrA; %: BA; +: PA; x: HA.

FT1 FEMEMTEE. foEM%,. BXRE EXREREURKHIR
Tablel Linear calibration ranges, regression equations, correlation coefficients, relative standard deviations and
detection limits of amino derivatives

(umol/L) r? RSD(%, n=6) LOD(ug/L)
MA 0.01~2 Y=40991231X+40349 0.9991 1.4 0.1
EA 0.02~2 Y=15901932X-19464 0.9997 2.3 0.2
PrA 0.01~2 Y=165964578X-80448 0.9995 2.7 0.1
BA 0.02~2 Y=353399742X+883636 0.9982 3.0 0.4
PA 0.02~2 Y=39356643X-53210 0.9976 1.9 0.4
HA 0.05~2 Y=16783784X-42577 0.9979 2.6 1
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Fig. 4 Chromatograms of 6 aliphatic amine derivatives
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0: hydrolyzed SIIA; 1: MA derivatives; 2: EA derivatives; 3: PrA derivatives; 4: BA derivatives; 5: PA derivatives; 6: HA derivatives.
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