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The Preparation of Graphene Oxide and Using It as Catalyst for the Hydrolyzation of
Soybean Isoflavone

HE Xiao-dong', WEI Zuo-jun', LIU Ying-xin?, REN Qi-long'
(1. Department of Chemical and Biological Engineering, Zhejiang University, Hangzhou 310027, China;
2. College of Pharmaceutical Science, Zhejiang University of Technology, Hangzhou 310032, China)

Abstract: Graphite oxide is a layered material consisting of hydrophilic oxygenated graphene bearing oxygen
functional groups on their basal planes and edges. In this paper, the graphene oxide bearing with -SOsH,
-COOH and -OH was prepared by the modified Hummers method and characterized, and which was used as a
catalyst for the first time for the hydrolyzation of soybean isoflavone glycosides. Experimental results show that
the graphene oxide has good catalytic activity for the hydrolyzation reactions. The optimal reaction temperature
of the catalytic reaction is 105 ‘C, at which the conversions of three kinds of isoflavone glycosides are 94.3%,
92.1%, and 88.8%, and the yields of the corresponding aglycones are 69.6%, 60.6%, and 58.8%, respectively.
Comparing with other commercial solid acid catalysts, such as zeolite HZSM-5 and macroporous resin NKA-9,
the catalytic activity of the prepared graphene oxide is remarkably higher, which is similar to that of 0.02
mol-L™" sulfuric acid.
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Fig.1 Structures of soybean isoflavones (a) Aglycone and (b) Glucosides
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Fig.2 FT-IR spectrum for the graphene oxide Fig.3 XPS spectra of graphene oxide
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] B " = . TC Conversion / % Yield / %
mg’ H,(J éj”: 5’% L(H%% 1 FﬁZR ° él &EYHE%J& Daidzin ~ Glycitin ~ Genistin Daidzein  Glycitein ~ Genistein
100°CH}, =Fh S @HiErE — e fE 100 69.4 57.5 74.5 417 14.3 49.6
/ - N N ; 105 94.3 92.1 88.8 69.6 60.6 58.8
E/]7J<ﬁq:’ E 105 C?kﬂﬂﬁmm*}%ﬁM% 110 80.8 71.6 74.5 53.8 31.1 57.9
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- by L — Table 2 Hyderolyzation of soybean isoflavone by different catalysts
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i . Catalyst Conversion / % Yield / %
ﬁl\:mﬂﬂ( mzf:"— &}ﬁéﬁﬁi)ﬁ s ﬁﬁ}ﬂﬂ Daidzin  Glycitin  Genistin Daidzein  Glycitein  Genistein
3 - VA A Y HZSM-5% 59.7 81.7 86.2 22.4 55.7 42.6
{[g ’ }JFH% Z@fﬁg{ﬁ:{/ﬁ 3 {AIEI NKA-9* 70.7 80.5 89.9 48.4 57.9 58.8
AR AT B0 o FEAEAR ) 454 Graphene Oxide®  94.3 92.1 88.8 69.6 60.6 58.8
HZSO4b 77.1 99.9 99.9 43.5 63.2 61.5
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a:solid catalyst; b:liquid catalyst.
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Table 3 Recycling of graphene oxide

ﬁfﬁ E /E ’TE )ﬂ = {j’L( Hﬂ' {ﬁ /lﬁ jl: The number Conversion / % Yield / %

N - - f recycling Daidzin Glycitin Genistin Daidzein Glycitein Genistein
HH & SRR =, °
EJ&B%{E& i Hﬂ{£6¢ﬁ%ﬁz 1 93.7 92.3 88.0 67.6 61.3 58.9
N R E AT B BT R 2 90.4 91.7 88.5 67.7 59.5 57.1
o 3 89.5 90.1 85.3 63.4 60.8 57.5
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