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I investigated a reduction of graphene oxide (GO) with rare sugars for 

improvement and functionalisation of GO. Graphene is a sheet-form carbon material , 

which has a thickness of one atom. GO has carboxyl group, hydroxyl group, and 

epoxide group on a surface of GO in the capacity of side chain. Additionally, reduced 

GO (RGO), which is known to have functions of both graphene and GO, have received 

a lot of attentions in recent year as a functional material in the field of biology.  It has 

been reported that the degrees of biological compatibilities of graphene, GO and RGO 

can be changed by their surface conditions. 

GO has been reduced using many kinds of reduction methods and/or reaction 

agents, such as heat treatment, hydrazine,  sugar, bacteria, plant extract  and so on. 

However, there are only a few reports on the preparation of high ly biologically 

compatible RGO. 

In this study, I investigated for purpose at preparation of functional materials with 

reduction of GO via rare sugars. Rare sugars are monosaccharides  that occur small 

quantities in nature and derivative of them. Rare sugars are known to have various 

effects on biological samples and foods, such as inhibition of a rise blood sugar level, 

anti-cancer effect, anti-dental caries, anti-oxidant effect, and so on. 

I mixed GO suspension, sugar aqueous solution and ammonia aqueous solution in 

glass vial. Then, mixtures were heated at 95 °C using oil bath stirrer for 1 h. After the 

heating reaction, I collected the samples by centrifugation and washed them with pure 

water for 3 times. Concentrations of sugar solutions were changed stepwise (5 mM – 

40 mM). I first checked colours of the samples. If GO was reduced, the colour of 

reacted solutions was changed from brown to black. I obtained many black coloured 

samples by various reaction conditions.  Wavelengths of maximum absorption of the 

samples, which were reduced with rare sugars, shifted to longer wavelength side (Fig 

1). I compared IG/ID ratios of each 

samples, which were calculated with 

Raman spectra for detecting the 

deoxygenation of GO. 

The results suggested that GO was 

successfully reduced using rare sugars . 

I think that rare sugars are probably 

attached as side chains on the surface 

of RGO, and perhaps the RGO has a 

part of characteristics  of rare sugars.   

I will analyse a) surface states of 

the RGO, b) differences of the degrees 

of biological compatibilities of the 

RGO between rare sugars as agents for 

the reduction, c) effects on growth of human cells or bacteria, d) activity of proteins, 

e) structure of biological materials, and f) biological reactions. 


