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(Xyl) (Man) , (Rha) ( ); (GlUA)
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(GauA) , (Ara) (Fluka ); (Fuc) (Signa ); (M erck )
, MilliQ
22
221 NMP B- 259, 300mL , N&OH (20% ,m /m)
, , , , B- 22 g 500 mL
B- 19 g, 100mL , 5 5 16 5mL
: 2h 80 7h ,
3 18 3 g, :68% mp 1956 1971 :C74 97, H5 40, N
12 48, O 7. 13; :C7498 H539, N12 49, O7 13; R (KBr), 3121 4(—CH); 3055 20

(—TCH); 1722 1(—C=0); 1562 1(ph-H): 1511 6 (ph-H); 1469 44(C—H); 1390 7, 1363 8
(C"H) MS [M+H]", m/z 225

222 0.0180 g
0.0150 g Q 0164 g Q0212 g 10 mL
( 0 01 mol/L) 1-(2- ) -3- -5- (NMP)Q 112 g,
10mL, 0 05 mol/L
223 20 0 g, 200 mL 90
1h, , 3 95% ) 24 h, ,
,  CHCL- (41, VvIv) 3
Q 02 g, 2 mol/L (TFA) 2 mL, 110 2 h, ,
2mL 5mL
2mL 2000 L O 05mol/L NM P , 200 L (
0 01 mol/L),20U L 17% , 70 35 min, , 2mL
Vv ( ) V(H,0) =4 1 , 10u L
23
Hypersil OD S2 (200 MM x4 6 mm x5um, ) A: 30% (
20 mmol/L CH;COONH,, pH 5 0); B: 60% : 0 min, 100%A; 50 min, 55% A
1 OmL /min, 100 L, 30 254 M : (ESI Source) ,
(AubMSMS), 241 15 kPa, 9L /min, 350
35k
3
31
1 NM P ,
C=N : C=N o,p- o
H ( 1A); A B 1 H0 (o3
C a,B- , , A 1, 4-
M ichael , D; D H E F
32
, 0ODS2 , 20 mmol/L CH;GQOONH, (pH 5 0)
( Glc Gal ) 9 2
33 LC-ESIMS NV P ( C )
1 , F C NM P
, LCMS , C ,

(pH 9 0) 24h , NM P (F) NM P
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OH

Michael 1.4- i1/

NI, Michael 1.4-addition procedure

1 1-(2= )3 -5 (NMP)
Fig 1
monosaccharide
C ( 3), C
NM P F , LC
( LC )

(mono\M P-fucose,
ESIMS ESHMSMYS) 4
MS

m/z371L 2 [M +H]";

m/z352 9335129112671 2371
'm/z3529 [MH-H,0] ;m/z335 1

[MH - 2H,0]"; m/z291 1

C— G 2 H,0 ,

m/z [MH - CH;CHOH - 2H,0]"; miz
267. 0 GG : m/z
237. 1 GG m/z225 1

NMP ( 3)

CH;
H;C
Dy
\
)
CHAh H ©O
)
O—H B

«.f-unsaturated

i Loss of H,O to form
carbonyl compounds

Derivatization scheme of 1-(2-ngphthyl) -3-methyl-5-pyrazlone (NMP) with reductive

Gle+Gal

GalUA  ppa
e

jlcUA

0
t/min

2 ( 100
pmol)
Fig 2 Chmomatogran of nine mono-saccharide derivar
tives (iinjection anount 100 pmaL.)
Man (mannose) ; GalUA. ( galactumic
acid) ; GIdUA. (glucuronic acid) ; Rha
(rhamnose) ; Glc + Gal (gluocse) + ( galac-
o) ; Ara (arabinose) ; Xyl (xylos); Fuc

(fucoser)
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36

m/z37L 0 [M +H]"
MS MSMS

H:C

CHs CH; :
HO C—y HO ——C —H
"""" : I 2011 m=291.1
. 1 A4k by S Wz2911 000 d9esEe 1I
. (| o rillllll\m\c'llJilil«\l] & (I o + IME~CH,CHOH —2H,0) ﬁH i
H C—011 II—(]—()II \ cH ]
| D ’;m:zmw ‘
HO——C——H “—‘—(' . O—=C
CH --__-{'-“-__._-1)11'7ﬁ/ 1 |H
Sl : . CH,
HiC V4 HiC A : e ’
N N . I
N O N O fpeEss N»‘,\ v
3
Fig 3 Degradation procedure andM S cleavage mode of mono-NM P labeling derivative
IOOW & e
S 80 . S 80 3351
3 3
5 604 = 60
£ 407 = 407
B b
204 o= 20 291.1
i ‘ 2371 267.1 3529
225.0, L T
0- 0= ~ T T T e
200 300 400 500 600 200 250 300 350 400
m/z m/z
4 (A) (8)

Fig 4 Profile of ESHMS (A) and ESHMSM S (B) ectra of the hydrolyzed mono-NM P-fucose
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1 NM P
Tablel MSandMS/M S data for the degradated mono-NM P-derivatives

NMP NM P
MS and M SM S data for the degradated mono-NM P-saccharides

Saccharides Molecular weight of

mono-NM P-saccharides () onoH-l\]lM p [MH-H0] " [MH-2H,0] " MSMS
Man 386 387. 2 368 9 350 9 3200 2911 2671 2372 2250
GalUuA 400 401 3 383 0 365 0 3201 2911 2671 2371 2250
GldUA 400 401 0 383 0 365 0 3211 2911 2671 2371 2250
Rha 370 370 9 353 3 334 9 2911 2671 2250
Glc 386 387. 0 369 2 350 9 3211 2911 2671 2371 2250
Gal 386 387. 0 369 2 350 9 3211 2911 2671 2371 2250
Xyl 356 357. 0 339 0 3211 2911 2671 237.0 2250
Ara 356 357. 0 339 0 3211 2911 267.2 2250
Fuc 370 371 2 352 8 335 1 291 1 267.2 2250
34 LC-ESIMS NV P
m/z[M+H]" m/z473 0 NM P
5 m/z611 2 [M +H]"; :m/z592 9 47303869 2250
'm/z592 9 [MH - H,0]" m/z386 9
NM P , m/z[MH -NMP]"
100 611.2 B 225.0
_ A \ 100 B
s 80 > 80
_é 60 _é 60
; 404 ;;t 404 473.0 592:9
B 99 2 504 . ‘ “( "
112.4 ™ 179.8 270:8 386.9 ssss |0y
0 A : ‘A : : J : 0 kot d . 5 - m L :
200 300 400 500 600 700 150 250 350 450 550
m/z m/z
5 NM P (A) (B)
Fig 5 MS gectrun of di-NM Pmannose derivative
m/z 225 0 NM P , [INMP+H]"
m/z473 0 [NFDA +H]" GG H,O ,
m/z473 0 [MH - G,H,, .0, - H,O]" (m=n-2 n ,
) , m/z [MH -
CoHan-10ns1 -H,0]" (Mm=n-2n ); , m/z [MH
_CnH2m+lom-1_HZO]+(m:n_25 n )
m/z473 0 )
3 y il
9 2
: NM P
: m/z 473
( ), . m/z517. 0 [M +H]"; m/z292 9 [MH -
NMP]" m/z225[NMP+H]" , LC
: LCMS

35
6(A B)
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2 NM P
Table2 MSandM S/M S data of double NM P labeled saccharide

NM P NM P NM P - . . .
M S/M S data for the ecific fragnent ions of di-NM P-saccharides

Saccharides  MolecularWeight of M S data of di-NM P

di-NM P-saccharides [M+H]* [MH-H,0]"  [MH-NMP]* [NFDA+H]""  [NMP+H]"

Man 610 611 2 592 9 386 9 473 0 225 0
GalUuA 624 625 1 606 9 400 7 472 9 225 2
GldUA 624 625 1 607. 0 401 0 473 1 224. 9
Rha 594 595 1 577. 3 370. 9 473 2 224. 9
Glc + Gal 610 611 1 593 3 387. 0 473 0 224. 9
Ara 580 581,1 563 3 357. 0 472 7 224. 9
Xyl 580 581 1 562 8 356. 5 473 0 224. 9
Fuc 594 595 2 577.2 371 1 473 0 224. 9

* m/z473 0 [NFDA +H]*: [MH - G Hz,,10pn - H,O1™; [MH - CyHa 1041 - HO1"; [MH - GyHpn4105.1 - HO] 7
(m=n-2 n= (the number of carbon atoms)

Ara Glc Gal GaUA Xyl Man Rha Fuc GIdJA Lyx GhAIld
: Man (2 98%) GalUA (17 69%) GIdJA (0 92%) Lyx(1 31%) Rha(1.25%)
Glc + Gal (24 63%) Ara(35 02) Xyl(9 62%) Fuc(Q 88%) GlyAld(5 7%) ( 18
40 min ) Lyx GhAld
:m/z581 [M +H]" m/z562 8 [MH - H,O0]" 356 5[MH - NMP]" m/z225 [NMP+H]"
m/z473 [MH - G,Hz .10, - H,O] " (m=n-2, n=5, ) " m/z
521 [M +H] " ,m/z502 8 [MH - H,0]", 296 5 [MH - NMP]", m/z225 [NMP+H]" m/z473
[MH - G Hp .10, - H,O]" (m=n-2, n=3, )
NMP
A
Ara
GalUA Gle+Gal
GlyAld
B
0 5 10 15 20 25 30 35 40 45
/min t/min
6 (A) (B)

Fig 6 Chromatogran (A) and M S ion current profile (B) for double-labeling saccharide derivatives
obtained fraom the hydmwlyzed bee pollen polysaccharide

Lyx (lyxose) ; GIyA Id: (glyceraldehyde)
4
1-(2- ) -3- -5- (NMP) ,
NM P : NM P ,
C :
) ) m/z473 0
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Cleavage Information of M ono-Sacchar ide D er ivatives
with Electrospray M ass Spectranetry

SUN Xuedun', SUN Zhiwef, HU Beao-Jun', SHENG Xia', YOU JinMao" 2
! (The Key Laboratory of L ifeOganic Analysis College of Chemistry Science Qufu Nomal U niversity, Qufu 273165)
® (Nortrwest Plateau Institute of B iology, Chinese Acadeny of Sciences Xining 810001)

Abstract Studieson theM S cleavage information of mono-carbohydrate derivatives using the labeling reagent
1-(2-naphthyl) -3-methyl-5-pyrazolone (NM P) coupled with liquid chramatography/electrogpray ionization
mass pectrametry (LC-ESIM S) are reported Carbohydrate derivatives show aufficient ionization information
under ESHVI S in positive-ion mode An intense protonated molecular ion atm /z [M +H] " and characteristic
fragnent ion atm /z 473 0 can be used for the accurately qualitative analysis of carbohydrates No interfer-
ences for all aliphatic and aramatic aldehydespresented in natural envimmmental sanpleswere observed due o
the highly ecific parent mass-to-charge ratio and the characteristic fragnent ions The reaults fram ESIHM S
experiments, egecially inwlving the characteristic fragnent ions for the accurately qualitative analysis of
carbohydrate derivatives, were enphasized The carbohydrates from the hydmolyzed rape bee pollen sample
including mannose, galacturonic acid, glucuronic acid, rhamnose, glucose, galactose, xylose, arabinose and
fucose can auccessfully be identified Itwill be possible b develop apromising ESHV S technigue for carbohy-
drate analysis The developed method for the identification of carbohydrate campositions is very accurate and
reliable

Keywords High perfomance liquid chromatogrgphy-mass gectrametry, pre-column derivatization, mono-
saccharides, 1-(2-naphthyl) -3-methyl-5-pyrazlone
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