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2-(11H- [a] )
2,3 2 1 1 1 *1,2
t( , 810001) 2( , 273165)
5( 276005)
2-(11H- [a] ) (BCEC-CI) . Hypersil
BDS C; (200 mm x4 6 mm, 5K m) , 20
NaB,0, , BCEC-CI 5min
Ao =279 M A o, =380 rm (ESI source)
Q 9990,
149 19 74 fmol (S/IN =3)
1
om)™* Y g- 7 -1,2,3- (NBD=CI) ™ (Amoc) " 6- N-
(AQC) '™, , Om :
:NBDCI , 25 min 25% : AMOC ; AQC
, -9- (ceoc)™  1,2-
-3, 4- 9- (BCEOC) ' : 2-(11H-
[a] ) (BCEC=CI), , 30 40
NaB,O, ,5min , '
/ 1
(ESI urce) ,
2
21
1100 - ( Agilent ) , :
, 100 , (ESI Source)
2-(11H- [a] ) (BCECCI) ( ); (Signa ); (
, ); ( , M erck ) , M illi-
Q
22
221 , 6 mol/L HCI 6 mol/L NaOH
, 0 1 mol/L N&B,0O, (pH 9 0) 1 0 x10 *mol /L ,
(L 0x10 “mol/L) NaB,O, 16 2mg 2-(11H- [a]
2007-1123  ;2008-03-21
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) (BCEC=CI), 10 mL, 5 0 %10 ° mol/L
222 2mL 1000 L 1000 L O 1 mol/L NaB,O,
(pH =8 5) 504 L 40p L , 30 40 5 min, 200 L 50%
, 1,
O 0

o)
)l\ (0] )I\ Ii
|/\O cl i (\O g o
O H:N—CH—C—OH O NH—CH—C—OH

O N | R XN R
TR ER 27 ph i I

Borate buffer (pH 9.0)

223 : Hypersil BDS Cyq (200 mm x4 6 mm, 54 m,
) A: 30% ( 35mmol/L , pH =3 7); B: 50%
( 30mmol/L ,pH 3 75); C: 95% 1 OmL /min, 0p L, 30
1279 380 M 1
, 9L /min, 350 0. 241 M Pa,
3500 v+

1
Tablel Gradient elution progran

(an)'“e A(%) B(%) C(%) (an)me A(%) B(%) C(%) (an)me A(%) B(%) C(%)
0 55 45 0 37 0 80 20 55 0 0 100
15 45 55 0 40 0 50 50 60 0 0 100
17 28 72 0 42 0 50 50
27 0 100 0 50 0 40 60
224 2-(11H- [a] ) (BCEC-CI) [14]
225 BCEC-CI] BCEOC (1) BCEC-CI BCEOC-| !
1,4- , BCEC-CI :
BCEC-OH 5 , (L- mol'*- an™ ")
: 230 mm (3 80%10°) 244 nm (3 90 x10') 253 nm (4 40 x10') 279 m (4 60 x10') 305
m (2 60 x10') BCEOC-OH 4 ,
(L-mol* an™") 1215 m (2.0 x10') 217 im (1 95 x10') 249 m (1 95 x10') 321 mMm
(2.0 x10") , , BCEOC-OH 321 nm ,
BCEOC-OH 249 mm 279 m,
2.36 (2) BCEOC-OH 333 m'*”,
365 M ,BCEC-OH 279 300 mm, 365
380 rm ,279 ™M 300 m 132 ,380 M
365mMm 121 A 279 MA ., 380 M ,
, BCEC-Cl] BCEOC<CI , ,
20 , 3 ,BCEC-CI
beeec /berocer = 1 46 2 95 (I )
3
31
NaB,O, pH : pH
70 : pH . pH 85

; pH : pH 85 ,
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) ) ) NaB,O; pH
8 5( pH 92 0NgB,0O; 6 mmol/L HCI )
5min )
25 4 , , ,
( ) : , 20p L
50% , pH 50 70
32
A pH : A
B pH |, HypersiiBDSCyg A pH , ,
pH 37 A  Ser ,
A pH 35 38 ,A9 Ser,BDC-OH Met, lle Leu
HisOm Lys Tyr4 ,
33
., HypersiBDS Cy / ,
60 min
0
1
Fig 1 Chramatogran for 50 pmol of anino acid standards derivatized with BCEC-CI
Arg (arginine) ; A . (apartic) ; Ser (=erine); Glu (glutamic acid) ; Thr
(threonine) ; Gly. (glycine) ; Ala (alaine) ; GABA. (4-amino-butyric
acid) ; Pra (praline) ; Met (methionine) ; Val (valine) ; Phe (b-phenylal-
anine) ; Try (tryptophan) ; lle (io-leucine) ; Leu (nor-leucine) ; (Cys) ».
(cydting) ; His (histidine) ; Om (omithine) ; Lys (lysine); Tyr (tyro-
sing) ; BCECOH. (2-(11H- [a] )- 2-(11H-benm[a ] -carbaml-11-yl) -ethanol). (BCEC) ,. -
(2-(11H- [a] )- (bis(2-(11H-benm[ a] carbaml-11-yl) ethyl) chlorofomate)
(ESI Source) , 2,
2
34
100 pmol 50 fmol , ,
2 Q 9993
, ( SIN=31 ) 149 19 74 fmol
, 50 pmol 6 '
Q0 05%; 1 6%, 2
35
351 41mg 2mL , 1mL 6 mol/L HCI,
110 24 h, ImL pH=90 NaB,0, , 4 1glL,

(@0lglL) pH=90 NaB,O,
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400 500 600 700 800 900
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. [M+H.0]*=833
HOOCCHCH,S3CH,(1:COOH
m/z 243.7
i 0
‘/\ o7 “a RREIEE, (IR ) Yy d /\()/U\NH NH
N _R_wgn_nvzfnno acid (CLS)Q ‘,I /
| \[| m/\l (&Jlni(‘[ICOOH)Z | X | P
Z \Z Nh, Z f S
'
Lecscemecscemecesmmes
m/z261.7
2 (a) (b) (0
Fig 2 MS gectrun (a), MSM S pectrum (b), and mass cleavage mode (c) for representative cystine
derivatives
2 (n=6)

Table2 Linear regression equations, oorrelation coefficients, detection lmits M S data and reproducibility for retention time

and peak area (n=6) of anino acid derivatives

Ag;;(rjmo L inear equation R Dete((:}rggl)lmlts MS[M +H]* RD of r(eofr)mon time RD ozga/oe)ak area
Arg Y =67 73X +27. 35 Q 9999 150 462 4 0. 008 122
A Y =61 36X +31 57 Q0. 9997 7. 21 420 1 0 014 125
Ser Y =67 24X +42 21 Q0. 9996 5 95 393 4 0. 012 118
Glu Y =70 10X +25 15 Q0 9997 7. 35 435 2 Q0 014 134
Thr Y =61 07X +36. 84 Q0. 9996 8 33 407. 2 0. 005 112
Gly Y =67 45X +28 42 0 9998 6. 57 363 2 0. 006 123
Tyr Y =50 16X +29 43 Q. 9997 6. 69 469 1 Q0. 008 115
Ala Y =66 61X +35 20 0. 9998 6. 29 377. 1 Q0. 006 131

GABA Y=73 70X +35 34 Q0. 9998 149 3911 0. 006 126
Pro Y =48 90X +30. 91 0 9996 7.35 403 1 0 005 104
Met Y =59 55X - 13 72 0 9996 150 437. 1 0. 008 144
Val Y =66 04X +37. 28 0 9996 6. 05 405 0 0 007 112
Try Y =71 32X +46. 02 Q0. 9995 7. 21 492 1 Q0. 005 0 84
Phe Y =69 29X +61 93 0. 999 42 68 453 1 0. 008 0 95

lle Y =66 89X +45 51 Q0. 9994 4. 03 419 0 0. 006 138
Leu Y =67 83X +42 51 Q0. 9994 3 83 419 0 Q. 007 104

(Cys)» Y=57. 52X +30 74  Q 9998 19 74 833 0 0 042 129
His Y =31 98X +16 10 0. 9998 117 730. 3 0 019 155
Oom Y =108 41X +58 52 Q0 9997 187 724, 2 Q 012 133
Lys Y =105 24X +45 11 0 9998 1 56 738 4 0. 008 144
Tyr Y =58 71X +33 59 0 9996 2 34 774. 1 0 007 146

X: (injected amount (pmol) ); V: (peak area)

352
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3, ( 3 Lys
[15] (BCEC),
353
50mg 2mL , 1 mL 6 mol/L HCI,
110 24 h, 2mL pH =90 Tyr
N&aB,O; , 2mL NgB,0O, 0 s
, 12 5 g/L,
1504 L , 50U L , 10U L , 3
90K L ( > x10'3 moI/L) , 40 5 min, Fig 3 Chmomatogran of amino acids fran hydmolyzed
200 L 50% ! 680M L 80% bovine serum albumin
, 10M L
4

3 BCEC-CI BCEOC
Table3 Camparion of fluorescence intensity of BCEC-Cl and BCEOC derivatives, and anino acids content and recovery of
bovine serum albumin

Content of anino acids fram bovine serum albumin

) i , L iterature values [*4] Calculated
AMIO ey of BGECCl/  Reoeres
BCEOC derivatives Content of anino Residues Content of amino Residues
acids (g/g) (maL) acids (g/9g) (maL)
Arg 197 105 0 0644 23 0 0693 24 75
A 2 05 102 0. 0960 54 0 1012 56 93
Ser 207 94 0 0563 28 0 0543 27. 00
Glu 2 09 98 0 0234 79 0 0245 82 70
Thr 213 96 0 0720 34 0 0710 33 52
Gly 2 10 104 0 0270 16 0 0278 16 47
Ala 3 02 110 0 0789 46 0 0800 46 64
GABA 172 106 0 0 0 0
Pro 146 105 0 0700 28 0 0698 27. 92
M et 186 102 0 4 0 0
Val 193 96 0 0698 36 0 072343 7 29
Try 150 98 0. 0089 0 0 0
Phe 2 00 96 0 0961 27 0 11233 155
lle 2 47 102 0 0300 14 0 0371 17. 30
Leu 2 00 106 0 1745 61 0 1783 62 36
(Cys), 192 98 0 0310 0 0 03188 9 63
His 254 96 0 1453 17 0 1425 16 67
Oom 179 92 0 0 0 0
Lys 183 97 0 1844 59 0 1952 62 46
Tyr 2 95 96 0 0979 19 0 0996 19 32
4 (g/9
Table 4 Contentsof anino acids fran hydmlyzed X injiang bee pollen and Qinghai bee pollen (g/g)
Amino acid Xinjiang bee pollen Qinghai bee pollen Amino acid Xinjiang bee pollen Qinghai bee pollen
Arg 0 00727 0 00645 Val 0 00640 0 00907
A 0. 01060 0 01410 Try 0. 00000 0. 00000
Ser 0. 00826 0. 00797 Phe 0. 00489 0. 00525
Glu 0. 00950 0 01185 lle 0. 00496 0. 00502
Thr 0 00583 0 00682 Leu 0 00928 0 00986
Gly 0 00628 0 00646 (Cys), Q 00000 0 00056
Ala 0. 00655 0 00714 His 0 00299 0 00389
GABA 0 00034 0 00016 Oom 0 00000 0 00000
Pro 0 01142 Q 01217 Lys 0. 00985 0 01036

M et 0. 00000 000045 Tyr 0. 00386 000427
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BCEOC ,BCEC-CI

[15]
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Application of 2-( 11H -benzo[ a] carbazol-11-yl) Ethyl
Carbonochlor idate asa Pro-colunn Der ivatization Reagent of
Am no Acid by High Performancel iquid Chranatography
with Fluorescence D etection

ZHAO Wen-Chen”®, L U LingJur’, ZHAO Xian-En', D NG Chen-Xu", JO You-Rui", YOU JinMao"?
" (Northwest Plateau Institute of Biology, Chinese Academy of Sciences Xining 810001)
2 (College of Chanistry Science, Qufu Nomal U niversity, Qufu 273165)
® (LuNan Phamacy Group Joint-stock L td, L inyi 276005)

Abstract On a reversed phase Hypersil BDS Cz (200 mm x4 6 mm, 54 m) colunn, 20 anino acids,
which were derivatized using 2-(11H-bena[ a] carbaml-11-yl) ethyl carbonochloridate (BCEC-CI) aspre-
column derivatization reagent, were sparated in conjunction with a gradient elution Optmum derivatization
was obtained by reacting of anino acidswith BCEC-CI at room temperature for 5min in the presence of odium
borate catalyst in acetonitrile ©lvent The fluorescence excitation and emission wavelengthswere 279 rm and
380 iMm regoectively. The identification of amino acid derivatives fran hydrmolyzed bovine serum albumin and
bee pollenwas carried out by post-column mass pectrametry with electrogray ion urce in positive ion mode

L inear correlation coefficients of the anino acid derivativeswere >0 9990, and detection limits (at signal
noie of 3 1) were 1 49 - 19 74 fmol for the labeled amino acids

Keywords High perfomance liquid chramatography/mass gpectrometry, fluorescence detection, pre-column

derivatization, amino acids, bee pollen
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