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CHAPTER — 1 

Bhagvat and Devi (28) detected the presence of toxic agents, responsible for the 

destruction of thiamine, in one type of bean Phaseolus radiatus. 

Following the finding the existence of antithiamine factor was also demonstrated in 

Phaseolus radiatus by Mitra (107) who further observed that the antithiamine activity of 

Phaseolus radiatus was probably due to two components — one was heat-stable, dialysable and the 

other was heat-labile, non-dialysable. Subsequent attempts were made by the worker to isolate these 

factors by different techniques as a result of which one of the antithiamine factors was isolated In the 

pure state, the details of which are discussed in the present chapter. 

EXPERIMENTAL 

Method of estimation 

The antithiamine activity was determined by estimating the residual thiamine present 

in a system containing thiamine hydrochloride and antithiamine factor either in pure or crude state as 

followed by Bhattacharya and Choudhuri (102), the main steps of which are described below. 

An intimate mixture of thiamine hydrochloride and antithiamine factor either pure or 

crude state was incubated at 30°C for one hour in M/15 phosphate buffer at pH 6.5. An aliquot of this 

incubated mixture was taken and its residual thiamine hydrochloride was estimated by thiochrome 

method described by Harris and Wang (108). The intensity of fluorescence was then measured by 

Lumitron Photoelectric Fluorescence Meter (Model 402/EF) using the primary filter of 365-370 nm and 

two secondary filters 410-25 nm. 
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Standard-curve using the above fluorometer was drawn witfrdifferent concentrations 

of thiamine hydrochloride (D-IO^ig) which was given in Figure - 1 . 

Isolation of the antithiamine factor 

isolation of the antithiamine factor involves the following steps : 

1. Solvent extraction 

2. Acid hydrolysis 

3. Column chromatography 

4. Crystallisation 

5. Preparative thin layer chromatography. 

1. Solvent extraction 

50 g of Phaseolus radiatus powder was extracted with 500 ml of 10% chloroform-

water mixture for 1 hour. This was then centrifuged at 5,000 g for 10 min to remove the suspended 

material. The supernatant thus obtained was evaporated to dryness. 

2. Acid hydrolysis 

The brown mass was dissolved in 50 ml of 1 (N) hydrochloric acid and refluxed 

for 1 h on water bath.The refluxed solution was cooled and centrifuged at 5,000 g for 10 min to discard 

the suspended material. The supernatant was shaken with five times its volume of water saturated 

isobutanol. The isobutanol layer was washed several times with distilled water to free it from acid 

completely and then concentrated to dryness under reduced pressure on waterbath and kept in vacuum 

desiccator overnight. 

3. Column chromatography 

(i) Silica gel G column chromatography 

10 g of silica gel G (E.Merck) was activated at 110° C for 18 h and cooled under 

desiccator. Silica gel G was first washed with methanol (A. R.).The slurry made with methanol was 

transferred to a column (44 X 2.5 cm).The dry mass as obtained after the step of acid hydrolysis was 

dissolved in methanol and charged to the column. Elution was done with 50% mcithanol-chloroform 

mixture when bands were separated out.The first band having the antithiamine act.vity was collected. 

This was then evaporated to dryness and from the dry brown mass, its ethyl acetate extract was 

collected for another column chromatography using polyamide as an adsorbent. 

(ii) Polyamide column chromatography 

Polyamide column was prepared in a similar manner as in case of silica gel G 

column, the difference was that in-spite of methanol here ethyl acetate was used as washing and 

suspending agent of polyamide. The prepared ethyl acetate extract of the dry mass after silica gel G 

( 1 1 ) 



FIGURE - 1 

r • ^ 
I I 
I A standard curve of tliiamine tiydrochloride \ 
I I 
> ^ ^ 



CD 
Z 
Q 
< 
UJ 
cc 

< 
D 
tr 
LU 
i-m 
O 
DC 
D 
_ l 
U. 

10 11 

THIAMINE HYDROCHLORIDE 

( FIGURE ^ T ^ 



columnwas charged to the polyarnide ccfetmn and-elution was started with ethyl formate; formic acid 

mixture (100 :5, v/v). The band thus separated was eluted. 

4. Crystallisation 

The eluant after polyamide column chromatography was evaporated to dryness. 

The antithiamine compound was obtained from this dry brown mass by repeated crystallisation from 

ethyl acetate and cyclohexane mixture. The active material thus obtained was a light yellow 

microcrystalline substance which was designated as compound 'G' 

5. Preparative thin layer chromatography 

The homogeneity of the isolated antithiamine compound was verified by 

subjecting it to preparative thin layer chromatographic separation using 22 X10 cm silica gel G plates. 

The plates were activated at 110° C for 1 h. The following three developing solvent systems were 

used: 

I. Acetone : methanol = 50 : 50 (v/v) 

II. n-butanol: acetic acid : water = 80 :10 :10 (v/v/v) (Upper phase) 

III. Chloroform : methanol: water—60:20 : 20 (v/v/v). 

Prior to the development of chromatogram saturation of the chamber for 3 h 

was essential. The spot was initially detected by exposing to iodine vapour followed by sulfuric acid 

charring test. A single and homogeneous spot was obtained in all the above three solvent systems 

having the R,values 0.70 (I), 0.73 (II) and 0.91 (III) respectively (Figures - 2, 3, 4). 

Determination of antithiamine activity of the isolated compound 

Antithiamine activity was expressed as the amount of thiamine hydrochloride 

inactivated by 1 mg of antithiamine compound determined by the following method. 

150 |ig of thiamine hydrochloride was incubated with 1 mg of the isolated antithiamine 

compound for 1 h at 30° C and the total volume of the incubating mixture was made up to 5 ml. The 

residual thiamine-hydrochloride was estimated by the method described earlier (102). It was found 

that 1 mg of the antithiamine compound isolated from Phaseolus radiatus inhibited 135.0 ̂ g of thiamine 

hydrochloride under these experimental conditions. 

Effect of time on the Inactlvation of thiamine hydrochloride 

Inactivation of thiamine hydrochloride with the antithiamine compound was studied 

with time. It was found that the maximum inactivation of thiamine hydrochloride was attained within 

1 h of incubation at 30° C which was represented in Figure - 5. 

( 12 ) 



FIGURE - 2 
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I Silica gel G thin layer chromatography of the antithiamine factor \ 

I (Compound'G') using solvent system I, I 

I i.e., Acetone: methanol = 50 :50 (v/v). ' 
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FIGURE - 3 

r"-- : • ^ 

I Silica gel G thin layer chromatography of the antithiamine factor i 

I (Compound 'G') using solvent system II, | 

I I.e., n-butanol: acetic acid : water = 80 :10 :10 (v/v/v, upper phase). I 

FIGURE - a 

r ^ 
I Silica gel G thin layer chromatography of the antithiamine factor i 

I (Compound 'G') using solvent system III, | 

I i.e., Chloroform : methanol: water = 60:20 :20 (v/v/v). I 
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Diagranafe- scheme for the isolation of the antithiamine factorf rom 
Phaseoius radiatus (Details given in the method). 

50 g o Phaseoius radiatus (Powder) 

Precipitate 

(Discarded) 

Precipitate 

(Discarded) 

Water layer 

(Discarded) 

Extracted with 500 ml of 10% chloroform-water mixture 

"I 
Supernatant 

Evaporated to dryness. 

Dry brown mass 

Extracted with 1 (N) hydrochloric acid. 

Acid extract 

Refluxed for 1 h on waterbath, cooled and centrifuged. 

Supernatant 

Extracted with 5 volumes of water saturated isobutanol. 

Isobutanol layer 

Completely freed from acid, evaporated to dryness and 
kept overnight in vacuum desiccator. 

Dry brown mass 

Dissolved in methanol. 

Silica gel G column chromatography 

Eluted with 50% methanol-chloroform mixture. 

Fraction 

Evaporated to dryness, extracted with ethyl acetate. 

Column chromatography on polyamide 

Eluted with ethyl formate : formic acid mixture (100:5, v/v). 

Fraction 

Repeated crystallisation from ethyl acetate-cyclohexane 
mixture. 

Antithiamine factor (Compound 'G') (Roughly, 2 mg) 
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