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ABSTRACT 
Protein fractions of the various legumes and cereals consumed in Nigeria were determined. The albu-
min, globulin, prolamin, acid and alkali-glutelin in them were in the range 0.2- 31.2 g/100g respectively. 
The oil seeds had higher (p<0.05) globulin, acid and alkali soluble glutelin than other food species but 
the pulses were richer (p<0.05) in albumin. Total extractable protein (TEP) in cereals, pulses and oil 
seeds were in the range of 8.3 -58.4 g/100g.  
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INTRODUCTION 
Plant Protein plays significant role in the 
world protein demand. It provides nearly 
65% of the world human protein require-
ments with 10 - 15 % from cereals and 45 
-  50% from legumes (Mahe et al., 1994). 
Exploiting the potentials of home grown-
legume and cereals, particularly the under-
utilized ones as supplements in human and 
livestock feed demands that their protein 
be characterized. One of the resourceful 
means for characterizing vegetable protein 
in the grain seeds involves fractionation 
vis-à-vis solubility potentials (i.e., albu-
min, globulin, prolamin, and glutelin) 
(Rakosk, 1989; Hamada, l997). Fractiona-
tion helps in understanding the molecular 
basis of solubility. The proportion of pro-

tein fraction gives an insight into the plau-
sible uses of such vegetable protein 
(Jideani et al., 1994; Hamada, 1997). Sev-
eral studies have concentrated on the frac-
tionation of oriental food grains ( Schofield 
and Booth, 1983; Kasarda et al., 1976; 
Sethi and Kulkarni,1993; Dorward and 
Pusztai, 1986; Singh et al., 1988; Thank 
and Shibasakki,1976;Singh and Jambuna-
than, 1982) . However, there are limited 
reports on protein fractions of tropical 
grain seeds (Schofield and Booth, 1983; 
Sethi and Kulkarni, 1993; Jideani et al., 
1994 ;  Guo  and  Yao ,  2006) .  
This study reports the protein fractions of 
some cereals and leguminous grains grown 
in Nigeria.  
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MATERIALS AND METHODS 
Legumes (eight) and cereals (six) were 
obtained from Ibadan and Abeokuta,     
Nigeria and extraneous materials were  
removed and ground in its dried state with 
kitchen grinder. The flour was defatted 
with successive extraction with n-hexane 
in ratio 1:2 (solid : solvent ratio) at room 
temperature. The hexane was decanted 
and the flour air dried. The dried flour was 
ground to pass through 4.25µm sieve and 
then stored in air tight container for use as 
defatted flour samples (Arogundade et al., 
2004; Seena and Sridhar, 2005). The frac-
tionation of protein in the hexane- defatted 
samples was carried out as described by 
Chen and Butshue (1970) with modifica-
tion. A 200mg of each food sample was 
sequentially extracted in a centrifuge tube 
at room temperature for an hour in each 
case with 2cm3 of distilled water, sodium 
chloride (0.5M), aqueous ethanol (70%), 
acetic acid (0.1M) and sodium hydroxide 
(0.1M) to obtain albumin, globulin,   
prolamin, acid soluble glutelin and       
alkaline-soluble glutelin, respectively. At 
the end of each extraction, the slurry was 
centrifuged (3500rpm, 45min) and the 
soluble protein in the supernatant was   
determined by the Biuret method 
(Ibanoglu and Ercelebi,  2007).  
 
Statistical analyses 
Each analysis was replicated while the 
mean and standard error (SE) were  
reported. Analysis of variance (ANOVA) 
was performed using Duncan’s Multiple 
Range Test (SAS, 1999). 

 
RESULTS AND DISCUSSION 

The various protein fractions of legumes 
and cereals are shown in Tables 1- 3. The 
albumin content of oil seeds ranged from 

5.1 - 8.4 while those of pulses 6.5 - 18.l 
and cereals ranged from 0.4— 6.6 g/100g. 
Lima bean had higher albumin while pol-
ished rice was least. Pulses were higher in 
albumin compared to oil seeds and cereals 
(Fig.1a). Globulin fraction in oil seeds, 
pulses and cereals ranged from 9.4 -16.6 
g/100g, 3.6 -10.8 g/100g and 1.1 -5.0 
g /100g, respectively. Benniseed had 
higher globulin compared to others. Lima 
bean showed lower globulin compared to 
other pulses. Oil seeds are richer in globu-
lin than pulses and cereals (Fig.1b). Prola-
min ranged from l.6-3.9 g/100g; 0.3-2.3 
g/100g and 1.5-11.8 g/100g in oil seeds, 
pulses and cereals, respectively. Brown 
Sorghum was high in prolamin (11.8 ± 
0.9g/100g) compared to other staple foods. 
Prolamin contents recorded for sorghum 
and wheat were 11.8 and 6.1 g/100g, re-
spectively, against a range of 0.3 to 
3.9g/100g for the other foods. Although, 
Figure 1c showed that cereals were richer 
in prolamin, only sorgum and wheat were 
actually having outstanding in prolamin 
content while the remaining cereals were in 
the same range with what was obtainable in 
the other foods. Acid - glutelin content of 
oil seeds, pulses and cereals were in the 
range of 2.8- 11.5 g/100g, 0.2- 1.4 g/100g 
and 0.6 - 1.9g/100g, respectively. The two 
groundnut cultivars showed higher acid 
soluble glutelin. Oil seeds contain more 
acid soluble glutelin than pulses and cere-
als (Fig.1d). Alkaline soluble glutelin in 
pulses, cereals and oil seeds ranged from 
4.3 -12.0g/100g, 3.0 - 13.3g/100g and 22.3 
- 31.2 g/100g respectively. This protein 
fraction represents the protein pool in oil 
seeds and cereals considered. Oil seeds 
were higher in alkaline-glutelin compared 
to cereals and pulses (Fig.le). The protein 
fraction in the oilseeds is in the order; alka-
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line-glutelin > globulin ≈ albumin > acid – 
glutelin > prolamin. In the pulses albumin 

≈ globulin > alkaline-glutelin > prolamin > 
acid-glutelin.  
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[a]

Oil Seed
31%
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54%
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15%

[b]

Oil Seed
51%Pulse

36%

cereal
13%

[c]

Oil Seed
31%

cereal
56%

Pulse
13% [d]

Oil Seed
79%

cereal
13%

Pulse
8%

[e]

Oil Seed
65%

cereal
17%
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18%

Figure 1: Relative distribution of [a] Albumin [b] Globulin [c] Prolamin  [d] Acid-soluble Glutelin  
and [e] alkaline-soluble glutelin in pulses, oil seeds and cereals. 
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These results are in agreement with those 
reported by other workers in which the 
major protein fractions of pulses were al-
bumin and globulin (Derbyshire et al., 
1976; Singh et al., 1988; Singh and Jam-
bunathan, 1982). Protein distribution in 
cereals did not follow any regular pattern, 
but alkaline-glutelin was higher in cereals 
compare to other fractions. Different plant 
materials have different proportions of the 
various fractions. Significant differences 
(p<0.05) in protein fractions were also ob-
served among cultivars in agreement with 
other workers (Hamada, 1997; Sogi et al., 
2002).  
 
Extractable protein (EP) in the various 
defatted foods samples are shown in Figs. 
2 - 4. Oil seeds contained higher extract-
able protein in the range of 49.8% - 58.4% 
while pulses and cereals were 17.8 % - 
34.4 % and 14.2 — 34%, respectively.  

Though reasonable amount of protein was 
extracted from the samples, the alkaline-
soluble glutelin may not make meaningful 
contribution to food system when used as 
supplement, because high concentration 
alkali treatment may cause some chemical 
changes which reduces nutritional value 
and aid formation of toxic compounds such 
as lysinoalanine (De Groot and Slumps, 
1969) which was responsible for kidney 
damage in rats (Woodward and Short, 
1973) . High alkali concentration can also 
cause racemization of some amino acid 
(Hamada, 1997). Thus proteins extractable 
with water, salt, alcohol and acetic acid are 
regarded as “effective total soluble pro-
tein” (ETSP) while those that could not be 
extracted under these mild conditions is 
called “residue protein “(RP) according to 
Hamada (1997).  
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Figure 2: Total extractable and effective soluble protein in pulses
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Figure 3: Total extractable and effective soluble protein in cereals
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The ETSP in pulses and cereals ranged 
from 53.4 - 85.5% and 55.8 - 67.5% of the 
total extractable protein - TEP (Figs.2 and 
3) while that of oil seeds ranged from 46.2 
- 2 55.2% of the TEP (Fig 4). RP in the oil 
seeds is half the EP. This is an indication 
that defatted oil seeds have high fraction 
containing high molecular weight poly-
peptides that were aggregated or cross-
linked by disulphide bridges. A method 
for solubilizing oil seed protein involving 
the use of food grade dissociating and di-
sulphide breaking agent to overcome ag-
gregation and disulphide cross linking of 
the protein may be needed. The use of 
lower alkaline concentration or solvent at 
pH 9 with concurrent addition of food 
grade disulphide breaking agent such as 
sodium sulfite and surfactants (e.g. so-
dium stearoyl lactylate, glyceryl -1- 
monostearate) can make more protein 
available from these oil seeds (Circle et 
al., 1964) . 

 
CONCLUSION 

Protein fractions vary with grain types and 
cultivars, but oil seeds are richer in globu-
lin, acid- soluble glutelin and alkaline 
soluble-glutelin than pulses and cereals. 
Albumin and prolamin are better obtained 
from pulses and cereals respectively. Pro-
teins in most cereals and pulses can be 
solubilized by solvents such as water, salt, 
alcohol and weak acids. Oil seeds may 
require the use of food grade dissociating 
and disulfide breaking agent to make pro-
tein available. 
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