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Structure Analysis of Genistein and Daidzein
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Abstract : Genistein and daidzain are two primary soybean isoflavones, which have important biological activities. There are
few reports about their structure analysis at the same time. The molecular structures of genistein and daidzain were analyzed
at the same time by mass spectrum , infrared spectrum,' H- nuclear magnetic resonance (NMR) spectrum,' C- NMR spec-
trum and Two- dimension NMR spectrum, which offers a useful method for the fingerprint analysis of mixture. To make sure
the truth of mixture structure analysis, the article analyzed the molecular structures of genistein and daidzain from the aspect
of molecular weight,primary function group and material structure. The method makes sure of the correctness of mixtures”
structures and avoides separating mixtures before analyzed. The method is proved to be easy and fast.
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Table 1  Fragments of mass spectrum of Daidzein Table 2 Fragments of mass spectrum of Genistein
JE A m/e FIR T Fragment %7 Remark JE A m/e FIR B A Fragment %7 Remark
254 C50,H,, [ M]1#[ Molecule] peak 270 C505H,, [ M]14[ Molecule ] peak
225 C1405Hy 254 Ci50,Hyg
137 C,05H; JLI% Base peak 153 C,0,4H; JLI% Base peak
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Fig. 8 HMBC spectrum of Genistein and Daidzein
I4536. 846 S H-3".5'(G);86.820 &y H-3".5"(D);
86.376 1 H-8(G) , 52 H-6(G) [N, 2403 XU ;
86.228 JJ H-6(G) , % H-8(G) [, 2473 A XU,
VLIRSS T4 3, B SR AR R FIR
SR T H AU H RS

#3 'H-NMR {5 B K%IA)E
Table 3  Information data and assignment of 'H-

NMR spectrum of Genistein and Daidzein

s AR R BT R (R
Peak  Chemical Peak Proton Assign Coupling
No. shift shape number constants/Hz

1 12.940 S 1 H-13(G)

2 10.756 S 2 H-11(D,G)

3 9.513 S 2 H-12(D,G)

4 8.276 S 1 H-2(G)

5 8.246 S 1 H-2(D)

6 7.971 D 1 H-5(D) 9

7 7.392 D 2 H-2",6'(G) 5

8 7.377 D 2 H-2",6'(D) 5.5

9 6.879 D,D 1 H-6(D) 2.5,9
10 6.855 D 1 H-8(D) 2.5

11 6.846 D 2 H-3",5'(G) 5

12 6.820 D 2 H-3",5'(D) 5.5

13 6.376 D 1 H-8(G) 2

14 6.228 D 1 H-6(G) 2

*S. B Singlet; D ¥ Doublet
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5122.512 F C-3 (D), 8123.457 J C-1" (D),
3157.013 K C- 4’ (D), 8122.252, $121.170,
8161.951 Zp 5 J& C-1'(G) . C-3(G) . C-4"(G),
5157.355 & C-9 (D) fl C-9 (G) iy & B i,
5164.194 . 3104.433 3k C-7(G) fl C-10(G),
8162.412 ,8116. 611 } C-7 (D). C- 10 (D),
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Table 4 Information data and assignment of > C- NMR spectrum
W = ez its B =
Peak No. Chemical shift  Carbon number Assignments

1 180. 137 1 C-4(G)

2 174.618 1 C-4(D)

3 164.194 1 C-7(G)

4 162.412 1 C-7(D)

5 161.951 1 C-4'(G)

6 157.521 1 C-5(G)

7 157.355 2 C-9(D,G)

8 157.103 1 C-4'(D)

9 153.755 1 C-2(6G)

10 152. 608 1 C-2(D)

11 130. 050 2 C-2",6'(G)
12 129.964 2 C-2",6'(D)
13 127.179 1 C-5(D)

14 123.457 1 C-1'(D)

15 122.512 1 C-3(D)

16 122.252 1 C-1'(G)

17 121.170 1 C-3(G)

18 116.611 1 C-10(D)

19 115.009 2 C-3",5"(G)
20 114.894 3 C-3',5",6(D)
21 104.433 1 C-10(G)

22 102.017 1 C-8(D)

23 98.907 1 C-6(G)

24 93.583 1 C-8(G)
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