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2
21
1100 - ( Agilent ),
; (ESI Sourcg ); H ypersil BDS Cis (200 mm X
4 6mm, 5 Hm, ); F-7000 ( H itachi ) CARY300 Bio
, CarloEtba 1106 20 ( Signa )s (
, ) , M illrQ 2-[2-(M-
[agl - ) ] (DBCEC-C]) [ 16]
22
221 , 6mol/LHCI , 6 mol/LL NaOH
, (pH 9. 0) Q 0l mol/L
(Q Immol/L) (pH 9 0) 32 6mg DBCEC-C]
10ml, Q 01 mol/L, (5. Ommol/L)
222 2 mL 80 HL , 100 HL. Q 2 mol/L
(fH 9.0), 20 1L , 200 KL , 30~ 40°C Smin
100 BL 50%
~_O~_Cl A~_O~_Cl
O wdte QLT
S T U
PH 9.0
23
50C , S0mg 2mL ,
ImL 6mol/LHC] 110°C 24 h, ,  3mL (pH 9 0)
, 16 7 He/l, (tH 920) , —-20C
2 4
Hypersil BDS Cs (200mm X4 6mm, 5Hm) A: 30% ( 30 mmol/L ,
H=36); B 50 ( 30mmol/L , =3 6); C: 9%
L OmL/mn 10 KL, 357C 1
300 395 nm 1 Table1 Gradent elition program
(ESI), ) Tine (m in) (02) (ty]og) (0/5)
413 kPa 5L/min 350 C, 0 30 70 0
3 5kY, 4000 nA 15 0 100 0
20 0 95 5
3 30 0 95 5
40 0 65 35
31 45 0 35 65
pi o o o
H<70 . H . H=90
; pH , jial 90
Smin , ( 10mmn),
; H

2 5~ 4
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BCEOC' " . H90
24 h 25% DBCEC-C1
, , , 100 ML 50% R H30~70
[21~23], H
) , / A B M,
HypersilBDS Cis A [ : A [H=37
, Asp  Ser A [H<35 [H>38 ,Asp Ser
DBCEC-OH Met Ik Leu : jes! ,
4 His Om Lys Tyr pH=3 7
32
DBCEC R BCEC BCEOC
R 20
, DBCEC N ,
20 1 3
2
DBCEC-OH
1
10 5 R 1819 7
0 14
e ) g
Unidentify,
0 10 30 20 50 60 70
t/min
1 ( 25 pmol)
Fig 1 Chromatograns for standard an mo acil derwatives ( cowesponding in pcted anount 25 pmo)
Hypersil BDS C, (Cokmn): 200mm X 4 6 mm, 5 bm; ( Cokmn tenperatire), 35 C; (Flov k),
1 OmLfn i Exciation and emission A /A, = 300/395 mm; Peaks are hbeled with three letter abb reviatons br all an ino
acils (Peak mumber): 1. (Arg): 2 (Asp); 3 (Ser); 4 (Gl
5 (Thy; 6 (Gl): 7 (Ala); 8 (GABA); 9 (Pr): 10, (M et);
1 (Va); 12 (Try): 13 ( Phe); 14 (1le); 15. (Lew):; 16
((Cys),): 17. (His); 18 (Om); 19, (Lys); 20 (Tyn; DBCEC-OH: (2] 2-(7H-
[ag] - )=+ (2] 2-( M-dbenzo[a g] cabazoFF-yl)-ethoxy] -ethanol); (DBCEC), [2(2(7H-
[a g - )- : (bs(2[2-( TH-dbenzo [ a g] cabazot7-yl)-ethoxy] ethy]) - carbonate)
33
, BCEC BCEOC ( 2), BCEC
BCEOC DBCEC BCEC
, BCEC ,
DBCEC N , BCEC BCEOC N
N R ESIMS
APCHMS H' R BCEC  BCEOC

DBCEC, BCEC BCEOC N
) BCEOC \ BCEQC
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omithine derivatives
, N DBCEC
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AQC ) 3 AQC 2
2 4

Table 2 Fourkinds of deriverzaton reagents contrast to detecton ln its

Detection Im its ( fnol)

DBCEC-C1 BCEC-C 1 BCEOC-C1 P!

AQC! B!

0,
NH
co ™
N O
o

Am noacid O N(\O/\p\COCl O (\o/COC‘ O (\O/COCI
h e (0
15 00

Arg 9.79 122
Asp 7.72 72 27.2
Ser 11. 90 59 17.2
Gh 260 735 19.8
Thr 6. 91 8 33 127
Gly 24. 30 6 57 9.3
Ala 5. 25 6 29 10 4

GABA 312 1 49 1.8
Pro 337 735 131
M et 3. 05 15 00 13.0
V al 4. 86 6 05 13.6
Try 4. 53 72 9.2
Phe 8. 68 42 &8 . 3
ILe 7.29 4 B 19. 4
Leu 11. 10 83 10 4

(Cys), 16. 25 19 74 19. 4
H i 16. 60 11 70 177. 6
Om 4,23 187 7.7
Lys 3.75 15 6.3
Tyr 2 98 2 % 15.8

300
500
500
250
300
500
500

500
500
500

300
500
300
500
500

250
300
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34
50 pmol~ 24 4 fnol : :
3 3, Q 9992 2 6~
24 fnol ( SN =3) 25 pmol 6
3, Q 044%, 1 %%
3

Table 3 L near regress bn equations correlaton coefficient detecton lin its mass data and repeatability for peak area and

retention tme of an no acis

(R)
Am o acids Line: ati Correlation D etection lm its m/z R etention tme Peak area
1no acxs mear equation coefficient ( fnol) ([M+H]*) RSD (%, n=6) R (%, n=6)
Arg Y=78 96X — 67. 88 0. 9995 98 556. 8 Q0 006 12
Asp Y =138 58(-43 19 0. 9994 117 515. 6 Q0 012 12
Ser Y=57 TX - 11 64 0. 9999 12 487. 6 Q0 011 13
Gl Y=39 62X - 42 88 0. 9994 26 529. 6 Q0 013 13
Thr Y=59 9+ 155 0. 9997 69 501. 7 Q0 005 12
Gl Y=57 0% + 758 0. 9998 24 457. 6 Q0 007 12
Al Y=66 82X + 7 32 0. 9999 52 471. 6 Q0 005 11
GABA Y=78 66X + 23 57 0. 9994 31 485. 5 Q0 007 12
Pro Y=62 05X + 9 29 0. 9998 34 497. 5 Q0 005 10
M et Y=9 766X - 11 03 0. 9995 30 531. 3 Q0 004 12
Val Y=77 58+ 15 38 0. 9998 49 499. 6 Q0 006 10
Try Y=50 30Y + 0 26 0. 9999 45 585. 9 Q0 006 Q79
Phe Y=83 02X + 6 98 0. 9999 87 547. 5 Q0 006 Q097
ILe Y=69 06X + 13 46 0. 9998 73 513. 5 Q0 006 12
Leu Y=73 6X + 14 08 0. 9997 11 513. 5 Q0 005 10
(Cys), Y=21 56 - 13 88 0. 9993 16 1004. 0 0 044 14
His Y=40 7X - 22 83 0. 9996 17 918. 7 Q0 016 14
Om Y=64 4 - 18 19 0. 9996 42 894. 8 Q0 013 13
Lys Y=285 28 - 8 20 0. 9997 38 908. 2 Q0 005 14
Tyr Y=101 5X + 23 40 0. 9996 30 944. 6 Q0 007 14
Y: (Peak area); X: ( Injected anount) pnol
35
3( 33 4Hg 42 ng),
4 : 15 s 8 (Lys Met
Leqy Ilg Thr val Try Phe) 6 (Lys Leuw Il Thy Val Phe)
2 2
(DBCEC-OH)
4
P 7
(DBCEC),
6
1L f3 5 9
0 10 20
t/min
3

Fig 3 Chranatogran of an no acids in cicada

2(Chrmmabgraphic conditions and peaks are sane as in Fig 2)
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36
Q1g/g ) ’
74 G ~ 107 O s 4
4
Table 4 Contents of amino acids and recoveries fran cicada sanple
Amino Con tents Added Detem ined Recoveries Am no Contents Added D etem ined Recoveries
acids (/g (g/g) (g/g) (%) acids (g/g) (g/g) (g/g) (%)
Arg Q 099 01 0. 084 84 Val 0 124 Q1 Q 085 85
Asp 034 01 0. 097 97 Try No Q1 Q 098 98
Ser Q 056 01 0. 089 89 Phe 0. 08 Q1 Q0 091 91
Gl 052 01 0. 088 88 Le 0. 10 Q1 0 074 74
Thr Q 084 01 0. 095 95 Leu 0 14 Q1 Q 096 96
Gl 0128 01 0. 09 90 (Cys), No 01 0 104 104
Al Q0 188 01 0. 096 96 Hs 0. 092 01 Q0 082 82
GABA No 01 0. 101 101 Om No 01 Q0 097 97
Pro Q0 108 01 0. 098 98 Lys 0. 164 01 Q0 084 84
M et No 01 0. 107 107 Tyr 0. 068 01 Q0 081 81

Na not detemined ow ng bebw LOQ.

37
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Application of 2-[ 2-(7H-Dibenzo[ a g]-carbazol7-y) -ethoxyl] ethyl
Chlorofom ate as A Pre-cohmn D erivatization Reagent for D etenm nation
of Am ino A cids fran H ydrolyzed Cicada by H igh Perform ance Liquid
Chran atography with F lnorescence D etection and
M ass Spectran etric Identification

LIXiaoY an', YOU JinMao ">, SUN ZhiWei®, FU YarYan', QIN XueQ in', DINGM ng Zhou', LIYuL i’
"(College of Chenistry, QufuN omalUn wersity, theKey Laboratory of LjfeOrganic Analysis Qufu 273165)
> (Nortw est P lateau Instiute of Biology, Chinese A cadany of Sciences X ining 810001)
* (Graduate S chool of Chinese A cadeny of Sciences Bejjing 100039)

Abstract By using 2-[ 2-( H-d benm| a g] carbazle-ethoxy) -ethyl chlomfomate (DBCEC-C 1) as a sensr
tve pre-colunn derwvatization reagent a smple method for evaliating the chem ical canpositions of proten
anno acds frium the hydrolyzed cicada sample has been developed Studies on derivatization cond itions
ndicated that the labelng reaction pwoceeded rapidly and smoothly n the presence of a base catalyst
(pH 9.0) n acetonitrile to give he comrespond ng sensitively fluorescent derivatives w ith an excitation maxr
mum at Ax 300 om and an en Bsion maxinum at Aw, 395 nm. The separaton of an no acd derivatives w as
carried out on a reversed phase Hypersil BDS-Cis (200 mm X4 6 mm X5 Hm) colunn in canbinatbn of a
grad ent elution The canplete baselne resolution for 20 an no acid derivatves was ach eved w ithin 65 m n
Hentification of an no acid derivatves was carried out by the onlne postcolumn ion trap /mass spectran etry
w ih electrospray ion source (ESI source) n positive bnmode Excellent Inear response was obsewed, w ith
coefficients of > Q 9992 F horescent detectbn lin its calcu hted fran 25 pmol injectbn at a sgnal-tonose
ratb of 3 were 2 6 - 24 fmol The established m ehod for the detem nation of an no acids from cicada
sanp le was satisfactory

Keywords High perbmance lquid chranatography-ion trap mass spectranetry F lhiorescence detection

Pre-column derwvatizatobny 2-[ 2-(7H-D benm[ a g| carbazol-7-y]) -ethoxy]| ethyl dilorofom at¢ Am no acids
(Receved 3 D ecan ber2009 accepted 16 Febrary 2010)



