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Reduction is widely used in the identification of individual types of flavonoids. In view of the specific-  
ity of the cyanidin react ion for  flavones and flavonols, we have studied the absorption spect ra  of the products 
of the i r  reduction in the UV region without the isolation of the la t ter  f rom the react ion mixture.  The prod- 
ucts  of the reduction of flavones and flavonols a re  charac te r ized  by the presence  of two absorption bands - 
in the 350-370 nm region (band I) and at 253, 257, o r  260 nm (band II). 

Band II is common to all the compounds investigated and corresponds  to a wavelength of 253 nm fo r  
fiavones and 257 nm for  flavonols. It  is  known that the glycosidation of flavonoids causes  no shift in the max-  
imum but has an effect on its intensity. By comparing the absorption spect ra  of the products  of the reduc-  
tion of monosides,  biosides, and aglycones,  it has been established that the intensity of the absorption de- 
pends on the mola r  rat io of the aglycone and the sugar  res idues  in the glycosides  studied. This nJle was 
found previously by V. I. Litvinenko in a compar ison  of the absorption spect ra  of turin and of glyphoside, 
isolated f rom common liquorice, and its aglycone [1]. 

Since absorption band II of the reduction products  is within a narrow range for  all  glycosides and agly-  
cones, we have attempted to use its intensity for  determining the molecu la r  weights ~VI) of flavonoid glyco- 
sides, having previously studied the optimum conditions for  performing the cyanidin react ion by the method 
of the mathemat ica l  planning of experiments .  

TABLE 1. Determinat ion of the Molecular  Weights of Flavonoids 

Substance * 

Quercetin 
~uercitrin 

uaiaverin 
Quercimeritrin 
(~ypero~ide 

uercetin 3- 
rhamnoside 

Rutin 
3-Methoxy- 

qucrcetin 
Stizoliside 
Tamarixetin 
Tamarixin 
Kaempferol 
Kaernpferol 3- 

rhamnoside 
Luteolin 
Luteolin 7- 

glueoside 
Chrysoeriol 
Salicapriin 
S alicaprin 

o Io. 1o.) D~ 

0.9401 0,918 0,964 0,064 
0.6431 0,656 0,654 0,657 
0.6571 0,658 0,657 0,658 
0.6381 0,618 0,63~ 0,615 
0.6011 0,599 0,601 0,612 

0.6321 0,627 0,63C 0,650 
0.4691 0,471 0,47~ 0,448 

0.8461 0,872 0,861 0,846 
0.5801 0,585 0,58( 0,577 
0.8951 0,879 0,88C 0,896 
0.6481 0,655 0,65~ 0,650 
0.7801 0,78fi 0,78~ 0,771 

0.5421 0,548 0,53~ 0,5430,773 
0.7771 0,764 0,745 

0.5001 0,51,~ 0,49~ 0,510] 
0.8301 0,82C 0,83~ 0,830 
0,538 054  054  0640  
0.418 0,417 0,42~ 0,422 

Ds I Di l "~ IError. 
Dcp ound :heor. I% 

0.9301 
0.6461 
0.6941 
0.6051 
0.6051 

0.6361 
0.452t 

O. 8641 
0.5731 
0.8971 
O. 6451 
0.810[ 

0.5551 
0,808 I 

0,5051 
0,824] 
0,540[ 
0.416 

* F o r  all the substances,  Xmax-  257; 
s a l i c a p r i n -  253 nm. 

0.9661 0.9451 --  
0.6531 0.650[ 440 
0.7001 0.6871 430 
0.6101 0.6201 460 
0.filll 0.6051 469 

0.6421 0.6361 449,6 
0.4521 0.4611 620 

0.8781 0.8611 -- 
0.575~ 0.5801469 
0.8951 0.8901 -- 
0.6500.6501431,7 
0.78510.7861 -- 

0,574! 0.5511431 
0,7920.7771 -- 

0,486 0.5001 442 
0,772 0,8181 -- 
0,541 0.540', 453 
0,420 0.419[ 584,5 

302 
448 -~,80 
¢34 -0,90 
464 --0,86 
464 +1,10 

i 
448 +0,30 
610 4-1.rio 

316 
478 --1,80 
316 
434 --~,53 
286 I - -  

432 I--0,23 
286! -- 

448 - I ,10  
300 
462 --~,70 
594 -I,60 

for  chrysoer io l ,  salicapriin,  and 
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In taking band II of the products  of the reduction of the flavonoids as a bas is ,  we s ta r ted  f rom the fol- 
lowing considerat ions:  

1) ne i ther  band has a single m a x i m u m  in the absorp t ion  spec t r a  of the unreduced flavonoids; 

2) the absorpt ion  band at  a wavelength of 253 or  257 nm in the reduction products  is f ree  f r o m  the su-  
perpos i t ion  of absorpt ion  bands of o ther  components  of the molecule;  and 

3) it p o s s e s s e s  a fa i r ly  high absorp t ion  index fo r  each individual compound. 

In view of the d i rec t  propor t ional i ty  between the optical  density and the amount of aglycone p resen t  in 
the glycosides,  we used the formula  

Ol" Maglycone 
Mgly c°side D2 

where D I is the optical  density of the aglycone, and D 2 is the optical  density of the glycoside.  

Table 1 gives the resu l t s  of the de terminat ion  of the m o l e c u l a r  weights of s eve ra l  flavone and flavonol 
g lycos ides .  To obtain s ta t i s t i ca l ly  rel iable  resu l t s ,  in each ease  six de terminat ions  were  made.  It can be 
seen f r o m  the Table  that the m a x i m u m  e r r o r  of the determinat ion is 0.3-2.0%. 

The method of determining m o l e c u l a r  weights of flavonoids that we have developed p o s s e s s e s  a num- 
b e r  of advantages  in compar i son  with exist ing methods:  the necess i ty  fo r  us ing such constants  as  the spe-  
cific and m o l a r  extinctions is e l iminated.  

E X P E R I M E  N T A  L 

Solutions of the substances  in 95% ethanol were  made at a concentrat ion of 1 mg in 10 ml.  Metal l ic  
magnes ium was weighed out into dry  t es t - tubes :  60 mg fo r  aglycones,  40 mg for  monosides ,  and 30 mg fo r  
bios ides .  To each of these t e s t - t ubes  was added 1 ml  of the prev ious ly  p r e p a r e d  solutions of the subs tances  
under  investigation,  and a lso  a mixture  of conc. HC1 and 95% ethanol in the following respec t ive  amounts  
(ml): fo r  the aglycones,  0.72 and 4.28; fo r  the monosides  0.44 and 4.56; and fo r  the biosides  and diglyco- 
s ides 0.36 and 4.64. (The f i r s t  f igure  in each case  co r re sponds  to the amount of HC1 and the second to the 
amount of ethanol.) A blank tes t  was p e r f o r m e d  on 1 ml of 95% ethanol to which the respec t ive  amounts  of 
meta l l i c  magnes ium and of HC1 and ethanol given above were  added. 

The  spec t r a  were  recorded  half an hour a f t e r  the beginning of the react ion in an SF-4A spec t rophotom-  
e te r .  

SUMMARY 

A method of determining the molecular weights of flavonoid glycosides from the absorption spectra of 
their reduction products has been proposed. The error of the determination is from 0,3 to 2.0%. 
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