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Gas Chromatographic Analysis of Sugar and Sugar Alcohol
Derivatives Through 1-M ethylimidazole Catalyzed Acetylation
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Abstract  Sugars and sugar alcohols are widely distributed natural compounds with high boiling
and melting points. Chemical and instrumental analysis of sugars and sugar alcohols needs to derivate
them into their derivatives. In this study, 1-methylimidazole was used as solvent and catalyst, hy-
droxylamine hydrochloride and acetic anhydride were used as reagent for oximization and acetylation,
respectively. The optimal temperature and time for the reaction of derivation were determined through
the experiments. The effect of the components and the proper dosage of sugar and sugar a cohol were
discussed. The products of the derivation reaction were separated effectively by gas chromatogra-
phy with a capillary column, detected by a FID detector and structurally identified and characterized
by GC-MS. Theresult of GC-FID and GC-M S shows that sugars and sugar alcohols can be acetylated
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completely under optimized conditions. The result of GC-FID analysis shows that sugars and sugar
alcohols can be separated, detected and quantitatively determined.
Key words 1-methylimidazole, Sugar and sugar a cohol, Acetylation, Gas chromatography, GC-MS
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25 pL 5 min 200 pL
500 pL 3~4
0.01 mg.mL™?
122 6 0.4mg.mL"?
10 pL 25 uL 80 5min
200 pL 5 3
5 10 20 30min (0.01 mg.mL ™)
123
5 1
0.4 mg.mL? 25 pL
80 5min 25pL 5min 200 pL
124
9 3 ( )
0.002 0.004 0.008 0.016 0.032 0.064 0.128 0.256 0.512 mg
25 L 80 5 min 25 uL 5 min 200 pL
(0.01 mg.mL ™)
1.3
Varian CP-3800 FID 300
250 BP-15 (30mx 0.25mmx 0.25um) N, H, 16 psi
50 15 .min7! 220 3min 25 .min’? 280 10 min
VOYAGER GC/MS |, TRACEGC 300 250 BP-
15 (30mx 0.25mmx 0.25 pum) He 0.8 mL-min~t 50 20 -min™?
200 10 -min7! 280 10 min
1.4
0.02~0.5¢g 0.02 mg
1~4 mL ( : : =12:5:3) (Tarczynski et al., 1992; ,
2000)
1- 0.1 mL 80 5 min
0.15 mL 5min 1mL
3~4
- ( GC-MYS)
1
Tablel Thecompoundsand their volume added into each reacting tube
No. 1 2 3 4 5

Compound 10 pL Glu 10pLMan Glu Man 10pL Man Sor 10pL Glu Man Sor

10 pL
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Fig.1 Gaschromatogram of derivated mixed standard Fig.2 Total ion current of derivated products of

sample mixed standards by GC-MS
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Fig. 3 Mass spectrum of retention time of 9.85 min for derivated mixed standards by GC-MS (left) standard
mass spectrum and structure of acetylated ribitol (right)
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Fig. 4 Mass spectrum for derivated mixed standards retention time: 10.51 min by GC-MS (left) standard mass
spectrum and structure of acetylated glucose (right)
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Fig. 5 Mass spectrum for derivated mixed standards retention time: 11.64 min by GC-MS (left) standard mass
spectrum and structure of acetylated mannitol (right)



694 21(6)

100 23
g o < NLIRUIBR
© -
() Q H o
% 807 _tgi 80 4 Hd-o-C-n
=] : g - : >
E % o M of, ,
S 607 145 60 (H:,—('—o—(l'—H o
) : 54 - u-?-o-S—m,
o - H-C-0-C—CH,
407 < 404 5
= E 57187 = 115 n~(|'—0—("~(11_
Q = 145 H o
o= 217
E X - 187

i 207 289 = 20103 | 187,
‘ 259 # 85 289
# ‘ | 361 z 0 l | 259 364
B s | S Y 111§ 0
];D: T T M r 1 M M A T = T T T Y T
= 200 300 400 200 400

m/z (amu/FEA HIfT) m/z (amu/FEA HIfT)

6 11.71 min ()

Fig. 6 Mass spectrum for derivated mixed standards retention time: 11.71 min by GC-MS (left) standard mass
spectrum and structure of acetylated sorbitol (right)
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Fig. 11 Result of the reactions after oximization for different time at room temperature

Aqyy refersto the peak area of glucose derivative and Ayan, refersto that of mannitol derivative. Agy referstothe
peak area of the derivated product of incomplete oximization for glucose. Ribitol was used astheinternal standard
for the samples. Based on the peak area of ribitol derivative, the error caused by injection and manipulation can be
controlled at the lowest level

2 50
Table2 Result of reactions after oximization for different timein bath of 50
No. Time (min) Aciu Awman
1 2 2337.04 4976.79
2 5 2234.50 4690.88
3 10 3048.28 6235.93
4 20 2214.42 4828.20
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Fig. 12 Result of derivative reactions after acetylation for different time
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Table3 Result of reactions after oximization for different timein bath of 80
No. Time (min) Aciu Awman
1 2 2031.73 4693.16
2 5 2094.33 4447.13
3 10 2063.39 4441.84
4 20 2012.50 4725.00
4
Table4 Result of reactions with different group of sugar and sugar acohol
No. Compound Aciu Awan Asor
1 Glu 1072.64 - -
2 Man - 1974.67 -
3 Glu,Man 1182.27 2253.34 -
4 Man,Sor - 2048.03 2090.46
5 Glu,Man,Sor 1341.20 2314.86 2344.26
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Fig. 14 Gaschromatogram of derivated sugarsand sugar acoholsin transgenic and wild type Popul us tomentosa
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