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Varietal identification in French bean through 
banding pattern of seed storage protein and its 

change due to storage 
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Abstract 
Seed storage protein of five French bean varieties viz. Sonali, Abhay, Falguni, Mandulal and Selection-9 
were extracted from both harvest fresh and one year old seed stored in desiccator. SDS-PAGE of storage 
protein of all the varieties were analyzed critically and tried to study the variation in banding pattern due 
to storage. A total number of 32 bands with different Rm values were noticed for harvest fresh seeds of 
five varieties out of which a minimum of 10 bands were noticed for Selection-9, 11 for Sonali, 12 for 
Falguni, 14 for Abhay and 16 for Mandulal. Comparison of banding pattern between fresh and old seeds 
of individual varieties indicate a varying scenario: for Sonali, band number 4, 15, 18 and 28 were 
disappeared in old seeds and instead 3 different bands newly appeared with Rm values 0.18, 0.56 and 
0.85; for Abhay 2 bands with Rm values 0.23 and 0.94 were disappeared from old seeds; for Falguni also 
2 bands with different Rm values (0.65 and0.81) could not be identified in old seeds; for Mandulal, total 
14 bands were noted for old seeds, of which 4 bands from fresh seed (Rm values 0.43, 0.48, 0.65 and 
0.82) disappeared in old seeds and additionally 2 bands with Rm values 0.66 and 0.81 newly appeared in 
old seeds, and it is interesting to note that band numbers remain same in both fresh and old seeds of 
Selection-9 with a very minute change in width of band number 8 (Rm value 0.34). Therefore band 
number, their position, thickness as well as disappearance/ new appearance clearly help in identification 
of those five varieties under consideration. 
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1. Introduction 
Identification of varieties/cultivars is very essential for quality seed production through seed 
certification as well as granting and protecting both the farmers’ and plant breeders’ right. 
Among the various techniques available for assessment of genetic variability and relatedness 
among individuals, most commonly followed seed storage protein analysis represents a valid 
alternative to varietal identification [1]. Numerous electrophoretic methods are there to identify 
varieties/cultivars/genotypes by protein banding patterns of which sodium dodecyl sulphate 
polyacrylamide gel electrophoresis (SDS-PAGE) provides the best resolution [2] and SDS-
PAGE analysis of seed storage proteins is the reliable method because these proteins are not 
influenced by environmental conditions and are highly polymorphic [3, 4]. The seed storage 
protein analyses help in identification and characterization of diversity in crop varieties, 
cultivars and their wild varieties and provides information on phylogenetic relationship of the 
accessions [5]. Hence, present study was undertaken to find out the varietal variation of five 
French bean varieties on the basis of banding pattern of seed storage protein and its change due 
to storage. 
 
2. Material and methods 
Five different varieties of French bean viz. Sonali, Abhay, Falguni, Mandulal and Selection-9 
were grown in field in two consecutive years i.e. 2012-13 and 2013-14, seeds were collected 
very carefully, dried thoroughly upto 8-9 % of its moisture content. Seeds produced during 
2012-13 were stored in desiccator using self-indicating coarse silica gel at around 25 -30 °C 
and preserved till harvesting of the crop of 2013-14. 
Soluble protein of both harvest fresh and one year old seeds of all the five varieties was 
extracted using phosphate buffer (pH 8.0). 500 mg of pre-soaked seeds of all the five varieties, 
both fresh and one year old, were grinded thoroughly followed by addition of 8 ml phosphate 
buffer. Homogenates were centrifuged at 10,000 rpm for 30 minutes at 4 °C. Supernatant of 
each sample was collected individually and kept in refrigerator for analysis. 
The SDS solubilized protein sample were subjected to vertical SDS-PAGE following Laemmli 
[6] with 12.5 % separating and 4 % stacking gels using Tris-glycine electrode buffer. 
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The samples were electrophoresed at a constant voltage of 
100 V. The run was stopped when dye was almost reached the 
bottom of the gel, approximately 0.5 cm apart. The gels were 
dipped overnight in staining solution (0.25 g Comassie 
Brilliant Blue R-250, 60 g TCA, 180 ml methanol and 60 ml 
glacial acetic acid). The staining solution was replaced with 
destaining solution of 3 % NaCl on the next day. The gels 
were intermittently shaken and destaining solution was 
changed till the blue colour of the background of the bands 
disappeared. The gels were visualized for documentation and 
photographed. 
Relative mobility (Rm) of the protein bands was determined 
using the formula: 
 

Distance travelled by individual protein band (cm) 
Rm = ----------------------------------------------------------------- 

Total distance run by protein sample (cm) 
 
3. Results and discussion 
Appearance and disappearance of protein bands 
The protein banding pattern of five French bean varieties are 
given in Table 1 and depicted in Figure 1. A total number of 

32 bands with different Rm values were noticed from harvest 
fresh seeds of the varieties, out of which maximum of 16 
bands were noticed for Mandulal followed by 14 for Abhay, 
12 for Falguni, 11 for Sonali and it was as minimum of 10 for 
Selection-9. Band number 32 with Rm value 0.99 can be 
singled out for representing as common irrespective of 
varieties, both for harvest fresh and old seeds. Band number 9 
(Rm value 0.35) was common for both fresh and old seeds 
excepting Selection-9. Similar nature of band number 16 (Rm 
value 0.59) could be noticed wherein Sonali could be 
identified as the exception one. Band number 1 (Rm value 
0.15), Band number 17 (Rm value 0.60) and band number 25 
(Rm value 0.78) were noticed in protein profile of both harvest 
fresh and old seeds of Falguni only, which can be utilized for 
identification of this variety. Similarly band number 6 (Rm 
value 0.28) and band number 10 (Rm value 0.37) can be 
utilized for identification of both fresh and old seeds of 
Mandulal, at the same time band number 12 and 13 (Rm value 
0.43 and 0.48) were present in fresh seeds of Mandulal only.  
 

 
Table 1: Presence or absence of band 

 

Varietal seeds 

Band No. Rm Value Sonali Abhay Falguni Mandulal Selection - 9 

Fresh Old Fresh Old Fresh Old Fresh Old Fresh Old 

1 0.15 - - - - + + - - - - 

2 0.16 - - + + - - + + - - 

3 0.23 - - + - - - + + - - 

4 0.25 + - - + - - - - - - 

5 0.26 - + - - + + - - + + 

6 0.28 - - - - - - + + - - 

7 0.31 - - - - - - - - + + 

8 0.34 + + - - + + - - + + 

9 0.35 + + + + + + + + - - 

10 0.37 - - - - - - + + - - 

11 0.38 - - + + - - - - - - 

12 0.43 - - - - - - + - - - 

13 0.48 - - - - - - + - - - 

14 0.54 + + - - - - - - - - 

15 0.57 + - + + - - + + + + 

16 0.59 - - + + + + + + + + 

17 0.60 - - - - + + - - - - 

18 0.62 + - - - - - + + - - 

19 0.63 - + + + - - - - - - 

20 0.65 + + + + + - + - - - 

21 0.72 - - - - + + - - + + 

22 0.74 + + - - - - + + - - 

23 0.75 + + + + - - + + - - 

24 0.76 - - - - - - - - + + 

25 0.78 - - - - + + - - - - 

26 0.81 - - + + + - - + - - 

27 0.82 - - + + + + + - - - 

28 0.84 + - - - - - - - - - 

29 0.87 - - - - - - + + + + 

30 0.94 - - + - - - - - - - 

31 0.97 - - - - - - - - + + 

32 0.99 + + + + + + + + + + 
The symbols (+) and (-) indicate the presence and absence of a band, respectively. 
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Fig 1: Seed protein profile of five French bean varieties through 
SDS-PAGE 

 
Band number 7 (Rm value 0.31) and 31 (Rm value 0.97) for 
both types of seeds of Selection-9 as well as band number 11 
(Rm value 0.38) and 19 (Rm value 0.63) for both harvest fresh 
and old seeds and band number 30 (Rm value 0.94) for fresh 
seeds only can be helpful in identification of Abhay. Band 
number 4 (Rm value 0.25) was present in fresh seeds of Sonali 
and old seeds of Abhay; which, therefore can be utilized for 
identification of harvest fresh seeds of Sonali only. Band 

number 14 (Rm value 0.54) and band number 28 with Rm 
value of 0.84 were present in Sonali for both types of seeds 
and for fresh seeds only respectively. On the other hand it is 
to be noted that band number 4 was present in fresh seeds of 
Sonali which disappeared in old seeds and it was reverse for 
Abhay. Presence and absence of different bands in protein 
profile of individual varieties as well as disappearance/new 
appearance of any band can be utilized for identification of 
individual varieties.  
 
Varietal similiarity through jacards similiarity coefficient 
Jaccard's similarity coefficient values (Table 2) can be 
utilized in a better way for identification of the varieties 
through protein profile of its both old and fresh seeds. 
Selection-9 could be identified as the only variety for which 
no change in banding pattern occurred due to its seed storage 
for one year exhibiting highest norm of similarity. While 
similarity was as high as 0.9375 between fresh and old seeds 
of Falguni and gradually reducer for Abhay, Mandulal and 
Sonali, exhibiting more than 80% similarity in protein profile 
even after one year of storage.  
 
Cluster analysis through UPGMA Dendrogram 
Two clear groups were formed after UPGMA Dendrogram 
(Figure 2), of which group-I was constituted with both old 
and fresh seeds of Falguni and Selection-9. The second group 
was sub-grouped into two- first one constituted with Sonali 
and second one was with the remaining two Abhay and 
Mandulal, both harvest fresh and old seeds were closely 
related for every individual varieties, which help in 
identification of individual varieties. 
Seed protein profiles have been successfully utilized in 
distinguishing varieties of French bean by Ram et al. [7], 
Berber and Yaşar [8]; of green gram by Tripathy et al. [9]; of 
black gram by Khan et al. [10]; and of Chickpea by Jahangir et 
al. [11], Ranjan et al. [12] and Khan et al. [13]. 

 
Table 2: Jaccard's similarity coefficient of harvest fresh and old seeds of five French bean varieties 

 

 
Sonali 
Fresh 

Sonali 
Old 

Abhay 
Fresh 

Abhay 
Old 

Falguni 
Fresh 

Falguni 
Old 

Mandulal 
Fresh 

Mandulal 
Old 

Selection9 
Fresh 

Selection9 
Old 

Sonali Fresh 1 
Sonali Old 0.8125 1 

Abhay Fresh 0.5625 0.625 1 
Abhay Old 0.6563 0.6563 0.9063 1 

Falguni Fresh 0.5313 0.6563 0.5938 0.625 1 
Falguni Old 0.5313 0.6563 0.5313 0.5625 0.9375 1 

Mandulal Fresh 0.5938 0.5313 0.6563 0.625 0.4375 0.4375 1 
Mandulal Old 0.625 0.5625 0.6875 0.6563 0.4688 0.4688 0.8438 1 

Selection9 Fresh 0.5313 0.5938 0.4688 0.5 0.625 0.6875 0.4375 0.5313 1 
Selection9 Old 0.5313 0.5938 0.4688 0.5 0.625 0.6875 0.4375 0.5313 1 1 

 

 
 

Fig 2: Dendrogram of harvest fresh and old seeds of five 
French bean varieties by UPGMA clustering method 

4. Conclusion 
SDS-PAGE analysis of storage protein of all the varieties of 
fresh and stored seeds varied in band number, their position, 
thickness as well as disappearance/ new appearance. Thus, 
this analysis clearly helps in identification of those varieties 
under consideration. 
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