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ABSTRACT 

In positive-ion fast atom bombardment (FAB) mass spectrometry, when 

oligosaccharides are mixed with an appropriate amount of NbCI,  a highly 

abundant [M+NH4]+ peak appears in FAB mass spectra. From the adduct ion 

[M+NH4]+, the molecular weights of oligosaccharides can be determined 

definitively. This technique may especially be applied to analyze the mixture of 

oligosaccharides. 
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INTRODUCTION 

Fast atom bombardment (FAB) ionization has been shown to be a very useful 

method in the mass spectrometric analysis of a wide range of natural compounds, 

such as glycosides, saccharides, antibiotics, and other highly polar compounds"]. 

However, although FAB itself can provide relative molecular mass information of 

glycosides and saccharides, the low abundance of [M+H]+ ions and chemical noise 

from the background of the FAB matrix greatly limit the molecular mass 

information. 

Fenselau et a2 [21 and Takayama et alP1 had reported that the FAB spectra of 

complex organic compounds, 'such as glycosides showed intense peaks 

corresponding to ammonium or alkali metal cationized species, [M+C]+(C=NH1, 

Na, K, etc.).This technique is often applied to determine the molecular weights of 

glycosides [4-61. 

Positive-FAB provides less information on molecular weights of 

oligosaccharides because of the low abundance of [M+H]* ions, the determination 

of the molecular weights of oligosaccharides is usually carried out by negative ion 

FAB"]. Rollgen et all8] reported the adduct ions [M+C]+ of mono-saccharides, 

[C=Li, Na, K] in field desorption mass spectrometry (FD-MS), which provided the 

molecular weight information. 

In this paper, we report the results of a study of [M+NH4]+, of some mono- 

saccharides, disaccharides, and their mixtures. We have observed significant 

enhancement of the relative abundance of mono- or di-saccharides pseudo- 

molecular ions by the addition of some amount of NH4CI into the FAB matrix. 

Using this technique, the molecular weights of. oligosaccharides may easily be 

determined by positive FAB mass spectrometry. 

EXPERlMENTAL 

The FAB mass spectra were obtained on a VG ZAB-HS mass spectrometer fitted 

with a VG 11/250 data system. Argon (99.9%) was used as the target gas of the fast 

atom gun. The sputtered ions were extracted and accelerated with a potential of 8 kV 

(1 mA). All the samples were analyzed by dissolving them in water and mixing about 
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TABLE 1 
The relative abundance of [M+H]+ and 

[M+NH4]+ of compounds 1-17 

Compound [M+H]'(%) [M+NH4]' (%) 
1 181(<2) 198(70) 
2 18 1 (<2) I98( 100) 
3 181(<2) 198(32) 
4 165(<2) 182(73) 
5 181(<2) 198(95) 
6 151(<2) 168(30) 
7 151(<2) 168(90) 
8 15 1 (<2) 168( 100) 
9 135(<2) 152(62) 
10 343(<1) 360(20) 
11 343(<1) 360(30) 
12 343(<1) 360(5) 
13 343(<1) 360(3 1) 
14 343(<1) 360( 15) 
15 18 1 (<2) 198(31) 
16 123(32) 140(98) 

1-2ul of the solution into 1-2ul of matrix (glycerol), adding 0.5-1.0 ul saturated 

solution of NH4CI . 

The following compounds were analysed: 1. glucose, 2. fructose, 3. galactose, 

4. rhamnose, 5. mannose, 6. arabinose, 7. xylose, 8. ribose, 9. 2-desoxyribose, 

lO.trehalose, 1 l.maltose,l2.cellobiose,l3.sucrosoe,l4.lactose, 15.meso-inositol, 16. 

meso-erythritol 17. glucose+ rhamnose; 18. fructose + rhamnose, 19. glucose+ 

arabinose, 20. fructose + maltose; 21. Rhamnose + maltose 22. glucose + arabinose + 
rhamnose ; 23 glucose + arabinose ;t maltose ,24. Rhamnose + fructose + maltose. 

RESULTS AND DISCUSSION 

The abundance of [M+H]+, and [M+NH$ of samples 1-17 is presented in Table 1 .  

From the FAB data, it can be seen that there is a higher abundance of [M+NH4]+ 

peak, than that of [M+H]+ peak with addition of "4' to the matrix. It suggests that 

adding NH4CI to the FAB matrix would be more helpful in enhancing the pseudo- 

molecular ion peak of saccharide compounds. This is consistent with the fact that 
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TABLE 2 
The relative abundance of [M+H]+ and 

[M+NHd]+ of compounds 17-24 

PAN, ZHAI, AND CHEN 

Compound [M+H]'(%) [M+NHd]' (Yo) 
17 181(<2) 165(<1) 198(30), 182(50) 

18 181(<3) 165(<22) 198(38), 182(52) 

19 181(<2) 151(<2) 198(56), 168(24) 

20 181(<2) 343(<1) 198(63), 360(18) 

21 165(<1), 343(<2) 182(45), 360(15) 

22 181(<2), 151(<1), 165(<2) 198(42), 168(32), 182(38) 

23 181(<2), 151(<1), 343(<1) 198(45), 182(33), 360(12) 

182(37), 198(39), 360(10) 24 165(<2), 181(<2), 343(<2) 

ammonium is likely to have better affinity with saccharide and form the complex 

M-NH; between the cation and ligand (mono- or di- saccharide) in matrix solution, 

the peak heights of [M+NH4]+ have connection with the stabilityt2]. 

The abundance of [M+H]+, and [M+NH4]+ of samples 18-24 is presented in Table 

2. From the FAB data, it can also be seen that there is a strong [M+NH4]+ peak 

corresponding to each saccharide in the mixtures, whose abundance is much higher 

than that of [M+H]+ peak, For example, in the FAB spectrum of sample 17 ( which 

consists of glucose and rhamnose ), with addition of NH4' to the matrix, there are two 

strong peaks of the [M+NH4]+ ion ( m/z at 198 and m/z at 165) besides two weak 

peaks of the [M+H]' ions ( d z  at 181 and d z  at 15 1). This phenomenon may be used 

directly to determine the molecular weight of each saccharide in the mixtures. 

It should be noted that the complex [M+NH.+J+ is also formed between cation and 

the matrix at the same time that the NH; is mixed with the FAB matrix.. It is 
necessary to consider the contribution of the matrix, when determining the molecular 

weights of samples according to the adduct ion [M+NH4]+. 
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CONCLUSION 

Formation of the complex M-NH; between cation and ligand (mono- and di- 

saccharide) results in a dramatic pseudo-molecular ion of [M+NH4]+ with addition of 

an appropriate amount of NH4Cl to the matrix. This makes it quite easy to determine 

the molecular weight of mono- and di-saccharide, and each component in the 

saccharide mixtures. 
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