
Chapter-IV 

ISOLATION, PURIFICATION AND CHARA
CTERISATION OF PHYTOSTEROLS AND 
GLUCOSINOLATES FROM THE SEEDS OF 
Brassica campestris L. cv. B-54 GROWN IN 
DARJEELING CONDITION. 



INTRODUCTION 

Recently a large number of cultivars of mustard has been released for 

their commercial utilisation through out India. During survey it has been observed 

that a number of varieties are being utilised in southern part of West Bengal. 

But in Northern part of West Bengal specially in Darjeeling district the cultivation 

is limited to only yellow sarsoon type of Brassica campestris YSB-9, NC-1 and 

B. juncea-B-85. 

Oleferous brassicas are the potential source of plant protein for utilisation 

as food and feed . However, their use is limited on account for certain 

anti nutritional factors present in oil and the meal. Though substantial information 

is available on the improvement of nutritional quality of rape seed, India is still 

lagging behind in this regard (Grag and Thukral , 1995). Since there are often 

marked differences in composition between different cultivars or lines or species 

(Kjaer 1966), chemical examination of B. campestris B-54 which has been 

selected suitable for Darjeeling condition and which has not been done earlier 

is very much required for understanding of its nutritive value. 

Phytosterols are structurally distinct from animal sterol. The discovery of 

certain animal sterols is seeds of Brassica (Capella and Losi 1968; Ingram et al 

1968) is very interesting. 

Uptodate more than hundred glucosinolates, the anti nutritional factors have 

been identified from different species of Brassica. Although these compunds 

are apparently non toxic, the enzymes from microbial flora inhabiting in 

gastrointestinal tract render their toxicity after being hydrolysed. 

Here in this part of chemical examinations of seeds of B. campestris B-54 

much emphasis has been given on isolation and identification on phytosterols 

and glucosinolates so that knowledge derived out of which will be utilized in 

future for purposeful utilisation of the cultivar in the region . 

METERIALS AND METHODS 

Materials 

The seed of B.campestris B-54 were collected from the plants grown at 

the experimental field of the Centre for life Sciences, University of North Bengal. 
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Methods 

The phytochemical analysis of seeds of B.campestris B-54 involved four 

steps : I Extraction, II Separations of different fractions, Ill Isolation and 

purifications and IV Characterisation of the isolated natural products. 

I. Extraction 

Seeds (1 kg) or B. campestris B-54 were powdered in a grinder and 

immediately it was subjected to boiling petrolium ether (B.P. 60°-80°) and 

soxhlated (5L). This was followed by methanol extraction separately for 48 

hrs. for each of the solvents. The extracts obtained were termed as fraction (A) 

and fraction (B) on the basis of solubility of different solvents like petroleum 

ether and methanol respectively. 

II. Separation of different fractions (Chart -1) 

The petroleum ether fraction (A) was directly purified by column 

chromatography. But the alcoholic fractin was concentrated to small volume 

under reduced pressure. Methanolic fraction (B) was subjected to fraction 

crystallisation to obtain different crystals. 

Ill. Isolation and purification 

Crude fractins of petroleum ether soluble part as well as ether insoluble 

methanolic part were further purified by column chromatography in order to 

isolate pure chemical compounds. Alumina an adsorbent was used for the 

purpose. The procedur adopted was as follows- Petroleum ether fraction was 

concentrated under reduced pressure. The concentrated part was adsorbed in 

a minimum volume of chloroform over alumina at room temperature and eluted 

with the following solvents and their mixtures starting from non polar to polar 

solvents. 

1. Petroleum ether 

2. Petroleum ether : Benzene (3: 1) 

3. -do- ( 1: 1) 

4. -do- (1 :3) 

5. Benzene 

6. Benzene : Chloroform (3:1) 

7. -do- ( 1:1) 
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8. -do- (1 :3) 

9. Chloroform 

10. Chloroform : Methanol (3.1) 

11. -do- (1: 1) 

12. -do- (1 :3) 

13. Methanol 

Fraction obtained after methanol extract was subjected to column 

chromatography over alumina previsously acidified with dil. H
2
So

4
• The alumina 

was washed with water and concentrated mass was dissolved in minimum 

volume of methanol adsorbed on alumina and eluted with methanol followed 

by water (Double distilled). 

IV. Characterisation of chemical compounds 

The identification of different isolated products was confirmed after 

comparing chemical and physical data with the authentic sample to the following 

aspects. 

1. Melting point (m.p.) 

2. Mixed melting point (mmp) 

3. Thin layer chromatography (TLC) 

4. Paper chromatography (PC) 

5. Ultraviolet spectrum (UV) 

6. Infrared spectrum (IR) 
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CHART -1 
Flowsheet showing separation of various fractions during isolation and 

characterisation of Phyto sterots and glncosinolate in the seeds of 

Brassica campestris. 8-54. 

Residual meal 

Powdered dry leaves l Soxhlated with petroleum ether (60-BO' c) 

~ 
Petroleum ether fraction 

~ Soxhlated with methanol (A) 

'Y' 
Powdered leaves exhauted 

~ 
Ether soluble fraction 

I Extracted with 
t 10% NaHC03 solution 

Ether fraction 

I Extracted with 
t acetic acid 

Ether fraction 

30% 

I 

Extracted with 5% 
~NaOH solution 

ther soluble 

Methanolic fraction (B) 

l 
Concentrated to small 
volume and extracted with 
ether 

Ether insoluble 
Methanolic fraction 

Alkaline aqueous phase 
Neutralised with 10% Hel l 

and extracted with ethert 

A - ~ "d ~ cet1c ac1 Ether soluble 
soluble part phenolic acid 

l Sub fraction 

Neutralised with ammonia 
and extracted with ether 

~ 
Aqueous part 
(rejected) 

neutral sub-fraction ~ 

t 
Ether soluble acid 
sub-fraction 

Alkaline Ether soluble basic sub-fraction 
aqueous phase 

I Neutralised with 10% HCI 
tand extracted with ether 

~ 
Aqueous part 
(rejected) 
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V. ISOLATION AND PURIFICATION OF ENZYME FROM GERMINATED 

SEEDS OF B.campestris 8-54 

Pre chilled imbibed seeds were macerated in prechilled mortar and pastle 

with 0.5% K-phosphate buffer (pH.7) and with the addition of 0.9% NaCI (Nowak 

et al, 1980). The brei was strained through four layer of chease cloth and the 

homogente, thus obtained was taken for further purification . The crude 

homogenate was subjected to centrifugation in refrigerated centrifuge maintained 

at 20°C with a speed 17000g for 15 minutes. Supernatant obtained after 

centrifugations was subjected to the treatment of salting out with NH4S04 (70%) 

and was taken in a dialysing tube. Dialysis was carried out against a large 

volume of extracting medium with constant stirring. The whole operation was 

continued for 24 hours in a temperature of 4°C. The enzyme was treated with 

phosphate buffer and kept in refrigerater. 

RESULT AND DISCUSSION 

Isolation purification and characterisation of phytosterols and 
glucosinolates in seeds of Brassica campestris 8-54 

Fraction -A 

The petroleum ether (B .P. 60°-80°C) extract of the air dried powdered 

seeds of B. campestris 8-54 was taken in a minimum volume of chloroform 

after evaporating ether to dryness and column chromatographed over alumina. 

The crystals obtained after eluting the column with different solvents are 

presented in the following table -17. 

Subtractions 40-69 

The sub fractions of eluent were collected and evaporated to small volume 

when an appreciable amount of crystal was deposited (20 mg). Pure crystals 

were obtained from chloroform methanol mixture. This was recrystalised from 

acetone and colourless needles of crystals wer found. A small fraction of the 

crystal was dissolved in hot methanol and subjected to TLC on silica gel (Kiselgel 

G, E. Merk) was found to be identical in behaviour with the authentic sample of 

pure sitosterol. Paper chromatography was performed along with authentic 

sitosterol to show Rfs . in different solvent mixtures. (Chloroform acetone 99.1 

v/v) Rf. 0.54; Benzene chloroform (40:60 v/v) Rf. 0.59. 
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Table- 17 

Column chromatography of the residue obtained from fraction {A) of seeds 

of B. campestris 8-54 after eluting with different solvents. 

Eluent Sub fraction number Residue on evaporation 

Petroleum ether 1-20 Oil 

(60-80°C) 

Petroleum ether :Benzene 

3:1 21-30 Trace of oil 

1:1 31-39 Trace of oil 

1:3 40-50 Crystals 

Benzene 51-60 Crystals 

-do- 61-69 Crystals 

-do- 70-80 No residue 

-do- 81-89 -do-

Benzene : Chloroform 

3:1 90-99 Crystals 

1:1 100-110 Crystals 

1:3 111-119 Crystals (Trace) 

Chloroform 120-129 No residue 

-do- 130 -140 -do-

- do - 141-149 -do-

Chloroform : Methanol 

3:1 150-160 Oil 

1:1 161-169 Oil 

1:3 170-175 Oil 

Methanol 176-180 Oil 

-do- 181-190 Oil 

-do- 191- 195 No residue 

-do- 196-200 No residue 
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A develovped chromatogram was sprayed with a-phosphoric acid (1 volume 

a-phosphoric acid was diluted with 1 volume of water) and the plate was heated 

at 120°C for 10 minutes. The bluish spots of of authentic sample of pure sitosterol 

as well as isolated crystals were intensified when the chromatogram was again 

sprayed with freshly prepared phosphomolylodic acid (1 .5 gm phosphomolylidic 

acid in 1 00 ml methanol) and heated at 120°C for 5 minutes. Authentic sample 

and isolated crystals produced greyish brown fluorescene on the developed 

chromatograms under UV light and a pale rose violet colouration with bluish 

tinge was developed with Liberman-Burchard reagent. It gave acetate with m.p. 

(138-133°C). Characterization of the isolated chemical was finally confirmed 

with m.p. (138-140°C), mmp. (undepressed). TheIR spectrum of this compound 

was examined at A :3310, 17 40 , 1710, 1460, 1380, 960 cm-1 . It had 
max 

characteristic peaks and their assignments were identical with those of authentic 

sitosterol (Fig. 20). 

Subtraction 90-119 

The collected subtractions were mixed and concentrated after evaporation 

under reduced pressure when crystals (185mg) were obtained. The solid mass 

was dissolved in chloroform and recrystallised from chloroform methanol mixture. 

The melting point (m. p.) was determined to 149°C. The isolated product was 

spotted on TLC plate with silica gel as absorbent. The isolated product was run 

in the solvent mixture of chloroform : Acetone (99: 1) Rf. 0.56 ; Benzene: 

chlorofrom ( 40:60;v/v) Re. 0.44, Benzene:ethyl acetate (90: 10, v/v) Rf. 0.60. 

The developed chromatogram was sprayed with a-phosphoric acid followed by 

subsequent heating at 120°C for 1 0 minutes. The spots on the plate showed 

characteristic tinged colour coinciding with the authentic sample of cholesterol. 

TheIR spectrum of the isolated product showed characteristic peaks A :3400, 
max 

1700, 1675, 1380, 1050, 950, 850, 800 cm-1 similar to those of authentic sample 

of cholesterol (Fig. -21 ). 

Fraction B 

The methanolic fraction (B) was concentrated to small volume collected in 

a conical flask and kept undisturbed in the re refrizerater for 15 days. When 

crystals (400mg) were observed to be separated out. Crystals were collected 

and dissolved in minimum volume of methanol : water (7:3) in hot condition. 
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Table - 18 

Column chromatography of the residue obtained from fraction (B) of seeds 

of B. campestris 8-54 after column chromatography eluted with different 

solvents. 

Eluent Sub fraction number Residue on evaporation 

Petroleum ether 1-5 Trace of oil 

(60-80°C) 

Petroleum ether :Benzene 

3:1 6-10 Trace of oil 

1:1 11-15 No residue 

1:3 16-20 -do 

Benzene 21-25 -do-

Benzene : Chloroform 

3:1 26-30 Trace of oil 

1:1 31-35 Trace of oil 

1:3 36-40 Nil 

Chloroform 41-45 Nil 

Chloroform : Methanol 

3:1 46-50 Oily residue 

1:1 51-55 Nil 

1:3 56-60 Nil 

Methanol 61-65 Brown oily residue 

Methanol : Water 

3:1 66-70 Trace of crystal 

1:1 72-75 -do-

1:3 76-80 -do-

Water 81-85 Nil 

-do- 86-90 Nil 

-do- 91-95 Nil 
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It was directly column chromatographed over alumina previously washed with 

dil H
2
SO

4 
and finally washed with water and air dried. The crystals detained 

after eluting the column with different solvents are presented in the following 

table18. 

Subtraction 66-80 

All the subtractions were mixed and concentrated under reduced pressure 

and ethanol was added and kept in the refrizerater for 3 days when crysta ls 

were separated out. It was recrystallised from ethanol water. The m.p. of the 

crystals was determined to be 21 0°C. 

The isolated product was subjected to P.C. in n-butanol : ethanol : water 

(4:1 :4), chlorofrom: methanol (17:3) and ethylacetate:ethanol : water (9:1 :2) to 

show Rf. 0.35, 0.21 and 0.17, respectively. The spot showed characteristic 

dark brown colour for glucosinolate (Harborne 1973) when papers were dipped 

in ammonical solution of AgNo3 followed by spraying with 5% NaoH in methanol. 

The isolated product was highely soluble in water. It did not show any absorption 

of UV in the range 200 to 400 nm. when dissolved in hot water however, IR 

showed characteristic peak Amax 3350 (OH) 2820 (CH) 1440 (CH
2

) 1360 (CH
2

) 

1160 (SO 
4

) 1100 (C=N) 1050,1010 (S-O) 800, and 700 em- (Fig.22). That the 

isolated product was glucosinolate was confirmed after studying the degraded 

products due to activity of enzyme myrosynase in acetate buffer on the isolated 

chemical. 

ENZYME HYDROLYSIS OF GLUCOSINOLATE 

The isolated crystals in water solution was incubated in presence of 

enzyme in acetate buffer activated by ascorbic acid at pH7 (Uda et al 1986) at 

35°C for 45 minutes. The reaction mixture was boiled for 2-3 minutes at 1 00°C 

to inactivate enzyme activity and was evaporated to dryness and dissolved in 

petroleum ether and passed through alumina column to obtain pure crystals 

(Table-19) . 

[86] 



Table- 19 

Column chromatography of the residue obtained from hydrolysate after 

enzyme activity on isolated glucosinolate from methanolic extract 

(Fraction-B) of seeds of Brassica campestris 8-54 after being eluted with 

different solvents. 

Eluent Sub fraction number Residue on evaporation 

Petroleum ether 1-5 Oily solid 

(60-80°C) 

Petroleum ether :Benzene 

3:1 6-10 Oily solid 

1:1 11-15 Oily solid 

1:3 16-20 No residue 

Benzene 21-25 Nil 

Benzene : Chloroform 

3:1 26-30 Oily solid 

1:1 31-35 -do-

1:3 36-40 No residue 

Chloroform 41-45 -do-

3:1 46-50 -do-

1:1 51-55 -do-

1:3 56-60 -do-

Methanol 61-65 Trace oil 

Methanol : Water 

3:1 66-70 No residue 

1:1 71-75 Trace crystal 

1:3 76-80 Trace crystal 

Water 81-85 No residue 

- do - 86-90 No residue 
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Subtraction 1-15 

All the sub-fractions were mixed and evaporated to dryness. The residue 

was dissolved in chloroform and methanol was added in sufficient quantity to 

make the chloroform solution turbid. It was heated and kept in the refrigerator 

for 5 days. When white granules of waxy solid were deposited, it was subjected 

to PC inn-butanol : ethanol : water (4:1 :4), chloroform : methanol (17:3) and 

ethyl acetate : ethanol : water (9:1 :2) to obtain Rfs of 0.54, 0.40 and 0.26, 

respectively. The spots were positive to ammonical AgN0
3

. That the isolated 

chemical (m.p. 199°C) ws isothiosyanate was confirmed by IR spectrum having 

characteristic absorption peaks (AmaJ at 3200 (OH) 2230, 2120 ( -N=C=S) 2060, 

1440 (CH
2

) 1360 (CH) 1100 (C=N) 700, 600 cm-1 (Fig.-23). 

ISOLATION AND IDENTIFICATION OF CARBOHYDRATE FROM 

HYDROLYSED PRODUCT OF GLUCOSINULATE 

The filtrate of hydrolysed product was saturated with H
2
S and filtered. 

The filtrate containing sugars was concentrated under reduced pressure at 

45-50°C and sugars was identified by paper chromatography at 18°C on 

Whatman No-1 chromatography paper strips (Scm x 20cm). The developed 

chromatogram was dried up and then dipped in aniline hydrogen pthalate and 

dried again. Finally paper was heated at 1 05°C for 5 minutes. In order to develop 

the distinct colour the developed chromatogram was examined under UV light 

since the sugar spot showed fluorescence when its concentration was low. 

The Rfs. in different solvents and colur of the spots due to Ami line hydrogen 

phthalate un UV light has been represented in the table-20. 

Identification SO 4 

Enzyme hydrolysate of glucosinolate was treated with Barium chloride 

solution to give a heavy white ppt. of Barium sulphate which was insoluble in 

mineral acid. After treatment of enzyme hydrolysate with lead acetate solution, 

white ppt. of lead sulphate was produced and which was soluble in ammonium 

acetate. 
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Table- 20 

Identification of sugar with the help of P.C. in the reaction mixture after 

enzyme hydrolysis of the isolated glucosinolate in seed of Brassica 

campestris-B-54 

Source of n.Butanol: n.Butanol: Butanol Pheno Co lou ration 

sugar solutions acetic acid: ethanol : water Pyridine sat. water due to Aniline 

spotted on the water (4:1 :5, (4:1 :2.2, water hydrogen 

paper VNN) VNN) (5:3:3.3 phathalate 

VNN) 

Rf. Rf. Rf. Rf. 

Sugar obtained 0.12 0.16 0.24 0.34 Brown 

in the reaction 

mixture after 

enzyme 

hydrolysis on 

glucotionolate 

Purified enzyme 0.0 0.0 0.0 0.0 No colour 

dissolved in 

buffer. 

Authentic 0.12 0.16 0.24 0.34 Brwon 

glucose 

Sugar obtained in the reaction mixtue after enzyme hydrolysis on 

glucosinolate was also detected and identified by TLC analysis. The silica gel 

was pretreated with phosphate buffer for good separations of sugar on TLC. 

Chromatogram was developed with 0.2% Naphtha-resorcinol in butanol 

containing 1 0% phosphoric acid. On heating the plate for 1 0 minutes at 1 00°C 

the sugar was identified as represented in table-21 . 
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Table- 21 

Identification of sugar with the help of TLC in the reaction mixture after 

enzyme hydrolysis of the isolated glucosinolate in seeds of Brassica 

campestris YSB-9. 

Sources of n-Butanol: Isopropanol : Colour with naptho 

sugar soln. acetic acid: Ethyl acetate: resorinol with 

spotted on ether: water phosphoric acid 

silica gel water: (10:5:2.5) 

Plate (9:6:3:1, v/v) v/v 

Rf. Rf. 

Enzyme hydrolysate 0.22 0.46 Blue 

of glucosinolate 

Purified enzyme 0.0 0.0 No coloration 

dissolved in Buffer 

Authentic glucose 0.22 0.46 Blue 

Sub-Fraction 26-35 

All the subtraction were mixed and concentrated to small volume, dissolved 

in chloroform. Waxy granular crystal like solid was separated from chloroform 

ethanol The solid showed IR sepctrum with characteristic peaks A : 3400 
max 

(NH) 2820 (CH) 1685 (C=C) 1440 (CH
2

) 1200 (C-N) 1040 (C-O) 925 ( -CH=CH
2

) 

700 cm·1. (Fig.-24 ). Other properties of the isolated product could not be studied 

due to paucity of material. 

The presence of trace amount of sitosterol (Fig. 20) and high content of 

cholestrol (Fig. 21) in petroleum ether fraction is very charactristic for the seeds 

of Brassica campestris B-54. By gas chromatographic methods it has been 

shown by several authors (Jacini et al 1867; Fedeli 1968; Fedeli et al, 1966; 

Capella and Losi, 1968) that rape seed sterol consists of three major components 
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i.e. brassicasterol, campesterol and sitosterol. A fourth minor sterol with retention 

time equal to that of cholesterol has also been found and as per report sitosterol 

has been observed to be the highest to occupy in sterol contents. Chloesterol 

was thought earlier to exist in animal oils and fats though later was tentatively 

identified in several oils of vegetable origin. Capella and Losi (1968) using gas 

chromatography mass-spectrometry presented definite proof of cholesterol in 

rape seed of known origin. 

Ingram et al , (1968) studied the qualitative and quantitative composition 

of the total sterols of Brassica seeds. They also noted, that sitosterol was the 

major component and cholesterol was minor one. According to them, there 

was no marked difference in sterol pattern among the cultivar studied. But several 

scientists, (Scher and Hamberg (1968) indicated that percentage of cholesterol 

in rapeseed migth be considerably the highest than that reported earlier. Ingram 

et al (1968) studied two varieties of Brassica campestris, Wallace and CV Golden 

Ball and out of these a trace of stigmasterol was observed on CV. Golden Ball 

variety but not in the other variety. In both the varieties sitosterol was ovserved 

to be the major sterol but cholesterol in CV Golden Bale and CV Wallace were 

observed to contain 2.7 percent and 0.3 percent respectively. 

The methanolic fracion of seeds of Brassica campestris B-54 showed the 

presence of a glusocinolate. It was much characteristic that it formed crystals 

when concentrated methanolic fraction was left undisturbed at room temperature 

for more than one month. It was purified after passing through acid washed 

alumina (Kjaer, 1960). It was very much positive to ammonical AgNo
3 

when 

detected in paper chromatography (Harborne 1973). The melting point was 

determined to be 21 0°C. The IR spectrum (Fig.-22) shows the presence of 

characteristic peakes Amax :3350 (OH) 2820 (CH) 1440 (CH
2

) 1360 (CH) 1160 

(SO 
4

) 1100 (C=N) 1 050; 1010 (S-O) 800 and 700 cm-1. That the isolated product 

glucosinolate was further confirmed after studying the degraded products due 

to activity of enzyme myrosinase in acetate buffer on the isolated chemical. In 

the reaction mixture of the isolated product sulphate was detected with the help 

of BaCI
2 

test (Harborne 1973) and glucose was idetified (Table-21) with the 

paper chromatographic behaviors and chemical tests of isolated sugar whcih 

were similar in behaviour with the authentic glucose. lsothiocyanate was isolated 

from the degraded product after myrosinase activity and spectrum showed the 

characteristic peaks Amax :3200 (OH) 2820 (CH) 2230, 2120 (-N=C=S) 2060 
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1440 (CH
2

) 1360 (CH
3

) 1100 (C=N) 700 and 600 em (Fig.-23). 

According Underhill (1980) glucosinolates are difficult to crystallise out 

and less than half of those generally recognised have been characterised as 

crystalline glucosides. Underhill (1980) also suggests that chemical structure 

of glucosinolate may be deduced on the basis of the products of enzymic 

hydrolysis and chemical degradation. 

The general structure of glucosinolate has already been represented earlier 

in Fig.1. 

A great variety of complex and interesting structures comparise the side 

chains of known glucosinolates. The structure inculde those with simple and 

branched alkyl and alkenyl side chains. There are thirteen alkyl glycosinolates 

and of these nine have benzyl side chains with the ring variously substituted 

with hydroxyl, methoxyl groups while the remaining four have phenylethyl side 

chains (Underhill, 1980) Two unusual features not generally found in secondary 

plant products but which occur amongst the glucosinolates are large number of 

homologous and the high frequency of /3-hydroxylated analogous. 

The IR spectrum (Fig.-23) of isothiocyanate reveals that even after the 

elimination of glucose, it shows the characteristic peak 3200 (OH) cm-1 for 

hydroxyl groups. Besides the peaks at 2820 cm-1 1440cm-1 and 1360cm-1 which 

are characteristic for CH
1 

CH
2 

and CH
3 

respectively and are also distinct in the 

spectrum. These suggest that the side chain of the isolated isothiocyanate still 

retains the peaks CH (2820cm-1) CH
2 

(1440cm-1) and CH
3 

(1360cm-1) which are 

also present in that of glucosynolate (Fig.22) Moreover, the characteristic IR 

peaks at 700cm-1 and 600cm-1 of fingerprint region are common to both the IR 

spectrum of isothiocyanate and glycosinolate (Fig.- 22,23). Thus similarity in 

most of the peaks of isolated isothiocyanate and glycosinolate suggest that 

former was derived from the latter due to myrosinase activity. As the IR peaks 

of both the products show characteristic peaks for CH 1 and CH
2 

the side chain 

of the isolated glucosinolate may be considered as long chain hydrocarbon. 

Besides due to the presence of absorption at 3200cm-1 (OH) in theIR spectrum 

of isothiocyanate (Fig.-23) it is suggested that the hydrocarbon is hydroxylated. 

Such a hydroxylated hydrocarbon is regular constituent in many cuticle waxes 

(Harborne 1973). As theIR spectra of both the isothiocyanate and glucosinolate 

do not show any characteristic sharp absorption for unsaturation (C=C) in the 
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region 1660-1600cm·1, it is expected that the hydrocarbon is a saturated one. 

That hydrocarbon in the side chain of glycosinolate is a saturated one is very 

much supported by the complete absence of UV absorption by glycosinolate in 

water. 

This is supported by the observations of Harborne (1973) who suggests 

that the complete absence of UV absorption provideds some useful structural 

information. It is indicative of the presence of saturated lipid or alkanes in lipid 

fraction of plant product when UV absorption is determined in water soluble 

fraction of isolated products. It is also suggested by Underhill (1980) that 

myrosinase when added to a glucosinolate yeilds D glucose and an aglycone. 

The aglycone under neutral condition gives rise to sulfate and by a Lossan

type rearrangement, an isothiocyanate; under weakly acidic conditions or in 

the presence of ferrous ion a nitrite and elemental sulfur are formed. The 

foregoing products are routinely observed when exogenous myrosinase in 

supplied to aqueous extract of glucosinolate or to moistered seed meals or 

other plant parts which have been previously heated to destroy the endogenous 

enzyme. He also suggested that still other products are formed from the 

hydrolysis og glucosinolates by endogenous enzymes (autolysis) and which 

offen occur when seeds are crushed and miostered. According to Saarivirta 

(1973) it has not been ascertained whethr the products are formed enzymatically 

or whether they were formed secondarily after the action of myrosinase. 

While isolating chemicals from the reaction mixture containing degraded 

products of glucosinolates and due to activity of myrosinase an unknown 

compound has been separated after fractionating in presence of chlorororm

ethanol. The IR spectrum of the compound shows (Fig.24) characteristic peaks 

It max 3400 (NH) 2820 1685 (C=C)1440 (CH2) 1200 (C-N) 1040 (C-O) 925 

(=CH=CH2) 700cm·1. 

From IR of the isolated product it reveals that characteristic peaks for CH 

(2820) and CH
2 

(1440) are very much similar to those of isothiocyanate (Fig.23). 

and glucosinolate (Fig.-22) represented earlier but absorption peaks for CH
3 

(1360cm·1) is lacking (Fig.24) But the presence of peak at 1685cm·1 suggests 

the compound has C=C absorption. It may be assumed that the compound is 

an unsaturated hydrocarbon unlike those of isothiocyanate and the side chain 

of glycosinolate as it has alkene (C=C) absorption. It may be asumed that the 
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FIG.24. IRSPECI'RUM OFTHIONE-LIKE COMPOUND ISOLATED FROM HYDROLYSED 
PRODUCI' DUE TO MYROSINASE ACI'IVITY ON GLUCOSINOLATE 



compound is a unsaturated hydrocarbon unlike those of isothiocynate and the 

side chain of glucosinolate as it has alkene (C=C) absorption and which is 

supported by the presence of peak at 925cm-1 for -CH=CH
2 

(Pavia et al, 1979; 

Yamaguchi 1970) According to Underhill (1980) isothiocyanates possessing

hydroxyl (I) spontaneously cyclize to form substituted oxazolidine-2 thione (II) 

as represented below. . 

R-CH-CH -N=C=S ~ 
2 

H,CI I NH 

R-HC C=S 

"'ol 
(I) (II) 

Fig. 25 General structure of isothiocynate possessing OH group- (I) 

and its conversion to oxazolidine-2-thione- (II) 

The degraded product which has been isolated does not show the 

characteristic OH absorption at 3200cm-1 (Fig.-23) and 3350cm-1 (Fig.-22) as 

has been found in isothiocyanate and glucosinolate respectively. On the contrary 

theIR spectrum (Fig.-24) shows absorption at 3400cm-1 whcih is probably due 

to NH and not for OH. Besides theIR spectrum also shows no absorption peak 

of C=N as is found in isothiocyanate and glucosinolate at 11 OOcm-1. The 

characteristic peaks at 1200cm-1 may be considered due to (C-N) and (C-0) 

which is expected to arise due to thione formation after cyclization of 

isothiocyanate as suggested by Underhill (1980). 

Glucosinolates have been extensively studied since mid nineteenth 

century. They are present in plant foods besides Brassica vegetables with 

especially high levels in a number of seed meals fed of livestock. About 100 

different kinds of glucosinolates are known to exist in the plant kingdom but 

only about 1 0 are present in Brassica. 

Though glucosinolates have, long been known to possess antinutritional 

property, but very recently much enphasis has been given on understanding 

bioactivity of hydrorlysed products of glucosinolates subjected to myrosinase 

enzyme. 
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The first toxic effects of isothiocynates and other hydrolylic products from 

glucosinolates that were identified were goitre and a general inhibition of iodine 

uptake by the thyroid. Numer?us studies have indicated that the hydrolylic 

products of at least three glucosinolates, 4-methysulfinylbutyl (glucoraphanin), 

2-phyenyl ethyl (gluconasturtin) and 3-indolylmethyl (glucobrassicin) have 

anticarcinogenic activity. lndole-3-carbinol, a metabolite of glucobrassicin, has 

shown inhibitory effects in studies of human breast and ovarian cancers 

(Stoewsand 1995). 

Recently genotoxic effect of crude juice from Brassica vegetable to induce 

point mutation in Salmonella TA98, TA 1 00 and in mammalian cells, has been 

reported (Kassie et a!). Column fraction experiments showed that 70-80% of 

. fraction which centrained iso thiocymates and other break down products of 

glucosinolates were responsible for such effect of damage in DNA. But at the 

same time. S-methyl cystine sulfoxide and its metabolite methyls methan thio 

sulphate were shown to inhibit chemically induced genotoxicity in mice 

(Stoewsand, 1995). 

Ver hoeven et a! (1996) reported that protective aspects of brassicas 

against cancer might be due to their relative high content of glucosinolate. 

Certain hydrolytic products of glucosinolates have been shown anti 

carcinogenous properties. According to Bogarrd et al (1994) the decreased in 

cancer risk is due to alpha-class glutath.ione S-transferase levels in human 

blood plasma due to consumption of glucosinolate centaining Brassca. Nijh off 

et a! (1995) also suggested that anticancer activity was due to glucosinolate 

containing brassicas on doudenal, rectal and lymphocytic (i) glutathione-strans 

ferase (GST) enzyme activity (ii) GST isozyme levels and (iii) glutathione (GSH) 

content. Dragsted et al (1993) also suggested that degradation products of 

glucosinolate i.e. isothiocynate, indoles and dithiothiols were cancer protective 

factors due to DNA repair exerted by sulpher centaining compounds. 

The biochemical mechainsm are still not known in detail but one mechanism 

by which these chemicals might inhibit carcino genesis, as proposed by Brad 

field and Bjeldanes (1991) was through the induction of enzymes such as 

cytochrome P-450-dependent monoxygenase, glutahthione-S-transferases 

(GST) or epoxide hydro lases (EH) which metabolized carcinogens to more polar 

and excretable forms. 
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According to several scientists the hydrolytic products of glucosinolate 

induce antioxidant defences such as quionone reductase and glutalthione-S

transferase in cells and vivo (Plumb et al 1996). They are supposed to induce 

free radical scavenging properties of the cell due to anti oxident properties of 

the break down products of glucosinolates. 

Ascorbigen and other indole derived compounds from Brassica and their 

analogs are considered as anticar cinogenic and immuno modulation agents 

(Preobrazhenskaya 1993). Ascorbigen, an indole containing derivative of L

ascorbic acid are produced due to biotransformation of alkaloid glucobrassicin. 

The most active is N-methylascorbigen which demonstrate therapeutic effects 

in connection with inhibition of tumor protection of animals from bacterial and 

viral infection . The immunomodulatory activityof natural ascorbigen may be an 

additional factor of importance for the anticarcinogenic properties of Brassica 

seeds. Chung et al (1992) showed tht phenyl ethyl iso thiocynate (PEITC) a 

degraded product of glucosinolate in Brassica inhibited tumorigenesis induced 

by tobacco specific carcinogenic nitrosamine in animal. 

After enzymatic hydrolysis of the glucosinolate, isothiocynate and thionelike 

compounds were isolated but further investigation is needed in connection with 

understanding chemical structures and bio activity of hydrolylic products of 

glucosinolate due to activity of enzyme as obtained in seeds of Brassica 

campestris B-54 for their purposeful utilisation in connection with betterment of 

human health. 
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SUMMARY 

Chemical investigation on seeds of Brassica campestris B-54 was 

performed following conventional phytochemical method. 1.0kg of sundried and 

powdered seeds was subjected to soxhlet extraction first with petroleum ether 

followed by methanol. 

The concentrated crude extract of petroleum ether was column 

chrmatographed over a lumina and sitosterol was obtained after elulion with 

petroleum ether : Benzene (3: 1,1:1) and Benzene. Cholesterol was obtained 

after elution with chloroform : Benzene (3: 1 and 1:1 ). Both of them were identical 

after comparing m.p. paper chromatographic behaviour and characteristic peaks 

(A ) of IR spectrum of the isolated samp;e with those of authentic marker. max 

A glucosinolate like compound was isolated from methanolic extract after 

purification by colum chromatography over alumina previously washed with dil. 

H
2
SO

4 
and subsequent crystallisation from methanol : water (7:3) mixture 

keeping in refrizeratior for 15 days .. The compound showed characteristic peaks 

of IR spectrum for functional groups of a glucosinolate. The glucose moiely of 

the compound was identified after comparing Rfs. and colour reaction of the 

isolated carbohydrate obtained from enzymatic hydrolysate of the glucosinolate 

with those of authentic glucose during paper and thin layer chromatography. 

The So
4 

part of the glucosinolate was confirmed with white ppt obtained from 

enzymatic hydrolyste of glucosinolate treated with Barium chlori.de and Lead 

acetate solution. The isolated glucosinolate was expected to contain side chain 

of hydrocarbon as the chemical did not show any absorption in UV range. 

In order to have better understanding of chemical nature of the compound, 

the compound was subjected to enzyme hydrolysis. The enzyme was isolated 

from the seed with treatment of chilled acetate buffer. The enzymatic hydrolysis 

of glucosinolate was performed after inculation of the mixture of glucosinolate 

and enzyme extract activated with ascorbic acid pH 7 and maintained at 35°C 

for 45 min. The degraded products were further purified with the help of column 

chromatography over alumina. With the help of colour reaction with ammonical 

AgNo3 solution and characteristic peaks (AmaJ of IR spectrum the hydrolysate 

was detected to contain isothiocyanate and thione like compound. 

More detailed work on characterisation of the isolated chemical products 

was not possible due to paucity of materials. 
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