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Abstract: 

A renewed interest in the major g lucosinolate, sinigrin as compound with biocidal and anticarcinogenic activity demands 

evaluation of the availab le variability in (Brassica juncea L.). In present study thirty genotypes of Brassica juncea were evaluated 

for sinigrin content using High Performance Liquid Chromatography (HPLC). Sinigrin concentration in the leaves of different 

genotypes ranged from 14 µmol/g DM to 64 µmol/g DM. Genotype Varuna has lowest sinigrin concentration and highest was 

found in leaves of B-85 g lossy. Maximum no. of genotypes has sinigrin within  the range of 20-40 µmol/g DM in leaves.  
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1 Introduction: 

 Glucosinolates (GSLs) are a family of secondary 

plant metabolites particularly abundant in seeds and green 

tissues of the family Brassicaceae. More than 140 d ifferent 

GSLs, showing different side chain structure, have been 

identified in the p lant kingdom, mainly in the Brassicaceae [1]-

[2]. Aliphatic glucosinolates are the major group of 

glucosinolates in Brassica species, contributing about 90% of 

the total glucosinolate content of the plant. Glucosinolates are 

constitutively biosynthesized de novo in cruciferous plants, 

although their degradation is highly regulated by spatial and 

temporal separation of glucosinolates and myrosinases within 

the plant based on environmental and biotic stresses [3]. 

Sin igrin is a naturally occurring glucos inolate which is found 

in plants of the order Brassicaceae (brussel sprouts, broccoli 

and canola, for example). It is a major g lucosinolate present in 

Indian mustard (Brassica juncea L.) as the precursor of the 

anticancer compound allyl isothiocyanate (AITC) [4] It has 

been used as a nutrition supplement for their preventive and 

medicinal effect on some types of cancer and other diseases 

[5]. 

Sin igrin, in part icular, is a glucosinolate of interest 

due to its ability to degrade to AITC upon combining with 

water and myrosinase. However, AITC is not always the 

primary product, and a certain portion of the sinigrin will also 

degrade to ally l nit rile  (AT). It has been shown that the ratio of 

AITC to AT is controlled, at least in part, by the pH of the soil. 

A pH >5.0 will cause sinigrin  to degrade to mostly AITC 

(>90%), while a pH <5.0 will lead to the production of mostly 

AT [6]. Myrosinase is inactivated during cooking processes, 

such as boiling, steaming or baking, and cannot produce allyl 

isothiocyanate from sinigrin. Therefore, humans ingest mainly  

sinigrin, not allyl isothiocyanate, from cruciferous vegetable 

dishes after these cooking processes [7].  

In addition to the vegetative leaf tissues, plants 

produce reproductive organs (flowers, seeds) that may exh ibit  

significant differences in levels of both nutrients and defensive 

secondary metabolites. Tissue type and genotype were the 

most important factors affecting levels of identified 

glucosinolates [8]. The identificat ion of sources of variability 

for individual g lucosinolate is important for the development 

of cultivars with increased levels of specific g lucosinolate. 

Brassica juncea was selected because various studies have 

shown that the plant is characterized, almost exclusively, by 

the glucosinolate sinigrin. Brassica juncea is mostly used for 

oil production which implies selection of genotypes with low 

glucosinolates level and high o il content. In contrast, 

condiment production needs varieties with high level in some 

glucosinolates including sinigrin. The genetic variability was 

studied mostly by molecular tools. Breeders need large 

variability  to in itiate selection p rograms. Therefore, study of 

genetic diversity of glucosinolate (sinigrin) in Indian mustard 

collection would help breeders in genitors screening. The 

objectives were almost the decrease of g lucosinolates level in  

order to use the oilcake for an imal feed. The aim of this work 

is to study the genetic variability for sinigrin among d ifferent 

tissues within Brassica juncea genotypes. A comparison was 

made of the sinigrin levels in various tissues.  

 

2 Materials and Methods: 

2.1 Plant Material: 

Thirty genotypes of Brassica juncea comprising varieties and 

advanced genotypes were co llected from different centres of 

the All India Coordinated Research Pro ject (AICRP) on 

rapeseed and mustard, Sewar, Bharatpur (Rajasthan), India. 

Plants were grown in  field  to obtain samples for sin igrin  

extraction. The experiment was conducted in Randomized 

Block Design (RBD) and replicated three times in a plot size of 

paired rows of 4 m length. The genotypes were grown under 

recommended agronomic Package of Practices [9] at 30 cm 

row to row and 10-15 cm plant to plant spacing.  

 
2.2 Sample Preparation: 

Three competitive and randomly  selected plants were uprooted 

at inflorescence stage of thirty genotypes from the field and 
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separated in to stem leaves and flower portions. The samples 

were brought in the laboratory under separates polythene 

sheets. These portions were sun dried for 3 days and later kept 

in an oven at 70ºC for 3 days.  

 

2.3 Estimation of glucosinolate (sinigrin): 

The estimation of sinigrin was done by High Performance 

Liquid Chromatography (HPLC) accord ing to the ‘NF EN ISO 

9167-1’ method [10]. 200 mg of p lant material per sample was 

used for the sinigrin extract ion. All samples for each variety 

were analyzed in triplicate in independent experiments . 

2.4 Extraction and purification: 

70% methanol/water was used for extract ion from dry plant 

material. 200 mg of dry  plant material was taken  into tubes 

which were kept into a water bath at 75
o
C for 1 minutes 2 ml 

of boiling methanol (70 %) was added in tubes, again kept for 

1 hr in the water bath and shaken every 20 minutes. The tubes 

were cooled at room temperature before being centrifuged at 

5000 rpm for 3 minutes the supernatant was poured into new 

tubes. Two ml of boiling methanol (70 %) was added to the 

tubes containing the sediments (oil cakes) and the procedure 

was repeated as before. Finally, the supernatants were adjusted 

with pure water and homogenized.  

      Purificat ion of the ext ract was done on an ion exchange 

column using Acetate buffer. One ml of extract was placed in  

column containing 1 ml Sephadex DEAE A25 and allowed to 

run off, then 1 ml of A mmonium acetate buffer (0.2M, pH 4) 

was added twice and allowed to run off to remove the 

hydrophilic components. Elute was obtained with 4 ml of 

water and then separated using reversed phase HPLC with UV 

detection at 227 nm.  

 

2.5 HPLC analysis: 

The sinigrin  concentration was determined by an RP-HPLC-

UV method employing an isocratic aqueous phosphate buffer 

solution (pH-7). The basic HPLC instrumentation was the 

Shimadzu SPD-20 AT equipped with NUCLEOSIL C18 

column. For the analysis 20 μl of each sample was run on 

column, the mobile phase was methanol: phosphate buffer 

solution {pH=7, (95:5)} solution, flow rate was maintained at 

1ml/minute and min imum temperature of column was 30°C. 

Peak detection was performed by photo diode array (PDA) 

ultraviolet (uv) absorption detector at 227 nm.   

     The quantificat ion of sinig rin p resent in the sample was 

calculated from HPLC peak areas using the sinigrin standard as 

a reference. Briefly, we run the standard sinigrin (Sigma-

Aldrich) for each independent experiment to calibrate the 

instrument. The quantification of sinigrin present in the sample 

was calculated from HPLC peak areas using the sinigrin 

standard as a reference. Quantities results were given as 

µmol/g DM tissue (based on the mean of the three extract ions 

for that genotype). 

 

 

 

3 Results and Discussion: 

Obtained peak of standard (sinigrin) is shown in  figure I and is 

similar to the previous studies done for Brassica nigra and 

Brassica juncea [11]-[12]. 

 

 

FIGURE I  CHROMATOGRAM OF STANDARD 

Sin igrin  concentration in leaves of th irty genotypes of 

Brassica juncea ranged from 14 µmol/g DM (Varuna) to 64 

µmol/g DM (B-85 glossy) as shown in table 1. PM, T-6342 

and B-85 glossy had higher amount of leaf sin igrin, 45.2 

µmol/g DM, 46.6 µmol/g DM and 64 µmol/g DM respectively.  

Sin igrin concentration was ext racted from B. juncea 

tissues and found in similar range from 0.089-64.85 μmol/g 

DW leaf with mean ± CV value of 14.10 ± 0.11 [13].  

Concentration of sinigrin in stem ranged from 9.4 

µmol/g  DM (Kranti) to 32.46 µmol/g DM (RH-8701). In  

flower sinigrin was found higher in concentration as compare 

to vegetative parts. It ranged from 31.02 µmol/g DM (Kranti) 

to 73.49 µmol/g DM (T-6342). Plants that produce 

glucosinolates commonly  accumulate them in all vegetative 

and reproductive parts throughout development [14]. In all the 

thirty genotypes sinigrin content of individual organs varies 

considerably. The flowers had the highest concentration. These 

organs had over 60 µmol per gram dry weight, at  least twice as 

high as all of the other two organs. 

Sin igrin, was present at s ignificantly higher levels in  

flowers than in leaves and stem part. The higher sin igrin  

content observed in the flowers then the next higher levels 

followed leaves and stems in all the genotypes. These patterns 

are similar to those found in other glucosinolate-containing 

species studied [1], [8], [15]. 

Our results provide evidence for large genotypic 

variability  within  the studied Indian mustard collection as 

shown in figure II. 
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TABLE I 

CONCENTRATION OF SINIGRIN IN DIFFERENT PLANT PARTS OF B.JUNCEA  GENOTYPES 

Sr. 

No. 

Genotypes Glucosinolate (sinigrin) 

µmol/g DM/leaf 

Glucosinolate (sinigrin) 

µmol/g DM/stem 

Glucosinolate 

 (sinigrin) µmol/g DM/floral part  

1 RC-199 39 12.2 68 

2 PM 45.2 23 70.02 

3 RH-8812 31.4 13.2 42.96 

4 T-6342 46.6 16 73.49 

5 Pusa Jaikisan 29 16 58.3 

6 PCR-7 35 12.2 49.1 

7 B-85 glossy 64 16.8 69.4 

8 RH-7846 48 12.6 64.6 

9 Kranti 24 9.4 31.02 

10 Rohini 36.2 14.4 48.6 

11 Varuna 14 11.9 38.3 

12 RW white 

glossy 42.9 13.6 62.2 

13 BEC-144 22.5 10 50.1 

14 RW-2-2 36.2 12.9 62 

15 RLM-514 49.1 12.7 66 

16 RLM-198 42 15.4 52 

17 RGN-73 44 16.2 43.1 

18 RH-30 33 12.6 37.1 

19 RH-819 45.1 16.35 63 

20 RN-393 31.9 16.48 44.2 

21 Pusa Bold 26 15.44 46.6 

22 RH-8701 49 32.46 65 

23 NPJ-93 41.6 29.4 59.66 

24 Krishna 33.7 12.2 39.3 

25 CS-54 41.9 14.2 66.1 

26 RL-18 29.2 14.9 50.4 

27 
Pusa Jagganath 39.9 16.7 62 

28 Vardan 22.1 11.2 36.2 

29 RB-50 26.1 11.9 49.1 

30 RK-9501 30 12.2 36.36 

 

SE (M) 0.3 1.2 2.1 

FIGURE II 

VARIABILITY IN SINIGRIN CONTENT AMONG B. JUNCEA  GENOTYPES 



International Journal of Engineering Science  and Computing, August 2016           2480                                                            http://ijesc.org/ 

Similarly Merah studied genetic variation among 190 

genotypes and found values of sinigrin content varied from 0 

to more than 134  mol⋅g−1 [16]. These results are of interest 

for industrial uses. Indeed, breeders need to combine 

agronomic and nutritional traits in the same genotypes. Some 

studied genotypes showed high levels of glucosinolates and 

SIN and could be used for mustard condiment or for 

experiments or to be introduced in breeding programs for 

improvement of glucosinolates level in general and SIN 

content in particular.    

Variability among prev ious studies is not surprising and can be 

explained considering first of all the different B. juncea 

varieties used in those studies which also interplay with other 

factors, such as growing conditions and agronomic practices 

that can affect plant glucosinolate profiles [17]. 

 

4 Conclusion: 

 

Remarkab le variation in  glucosinolate content from d ifferent 

tissues within one plant may reflect different  

control mechanis m operating on the glucosinolate biosynthetic 

pathway in different t issues or it may simply result from 

alterations in substrate availability. W ide variat ion in  

glucosinolate content among genotypes, also suggest 

differences in their health  promoting properties and the 

opportunity for enhancement of their levels through genetic 

manipulation. 

The accessions evaluated in the present study were obtained 

from many different sources. Therefore, the germplasm 

collection includes variat ion for growing  and storage 

conditions. 
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