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Abstract: Amino acid composition as well as the seed protein solubility of (Hura crepitans) seeds was studied. 

The chemical scores for the determined amino acids of the seed in % showed tryptophan, leucine, methionine 

and isoleucine with 175.71, 175.00, 161.82 and 134.52 as the most abundant amino acids in that order while 

lysine and phenylalanine with 44.29 and 45.71 respectively were the most limiting amino acids. The ratio of 

percentage essential and non-essential amino acids in the seed was found to be 79: 21. All the values 

determined for amino acids were higher than the FAO/WHO standard except for lysine, cysteine and 

phenylalanine where lower values were obtained. Four solvents (0.1M each of NaOH, Na2CO3, NaHCO3 and 

NaCl) were used to test for solubility of the seed protein and out of these, 0.1M NaOH was found to be the most 
effective solvent compared to the deionized distilled water. The protein was found to be more soluble in the 

alkaline than the acidic medium with PH4 having the lowest protein solubility of 20% while PH8 have the highest 

solubility of 65% after which increasing pH do not increase solubility and a relative stability established. The 

outcome of this work is a useful indication of how well protein isolate would perform when they are applied to 

food and to the extent of protein denaturation due to chemical treatment, 
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I.  Introduction 
 Seed serves several functions for the plant that produced them on one hand such as nourishment of 

embryo, dispersed to a new location and dormancy during unfavourable conditions and on the other hand for 

human being in general for provision of energy and protein. Many seeds are edible and provide most edible oils 

and spices. They are also used in production of beverages and as thickening agents in recipes of several food 
items. Sandbox (Hura crepitans) seed of Euphobiaceae family is a native to tropical regions of North and South 

America. It is also common to Africa continent especially Nigeria where it is abundant. Earlier findings of some 

researchers on common seeds have been reported [1,2,3]. The first part of this research work pointed out that 

sandbox (Hura crepitans) contained 25.75% crude protein, 23.52% crude fat and 31.51% carbohydrate. With 

the above high protein value, the present work aimed at investigating further the amino acid profile as well as 

seed protein solubility of sandbox for industrial usage especially in food industries where chemical nature of the 

food during and after treatment is of paramount importance. 

 

II.        Materials and Methods 

2.1 Materials  

2.2 Sampling and Sample Treatment 
Sandbox (Hura crepitans) seeds collected within the campus of Osun State Polytechnic, Iree, Nigeria 

and identified at botany department (herbarium unit) of Obafemi Awolowo University, Ile-Ife, Nigeria were 

used for this analysis. The seeds were sun dried, grinded, passed through a 2mm sieve and stored in a polythene 

bag prior to analysis. The sample was defatted using n-hexane in a soxhlet extractor. 

 

2.3 Methods  

Amino acid composition of the seed was determined following AOAC methods [4] while the seed 

protein solubility by various extractants and at various pH was carried out by the method of Sathe [5].  Protein 

content in the sample was determined using the method of Gonzalez-Perez et al., [6].  
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III.      Results and Discussion 
3.0 Results  

Table 1: Amino acid Profile and the Chemical Score of Hura crepitans Seed (%). 

 

Amino acid                   Value ± S.D       FAO Ref.     % Chemical score 

 

Isoleucine                         5.65 ± 0.01         4.20                 134.52 

Histidine                           2.86 ± 0.10           -                      - 

Leucine                             7.85 ± 0.02         4.20                 175.00 

Lysine                               1.86 ± 0.03         4.20                  44.29 

Methionine                        3.56 ± 0.04          2.20               161.82 

Cysteine                            1.84 ± 0.05         2.00                  92.00 
Cysteine + Methionine     5.40 ± 0.01          3.50                154.29 

Phenylalanine                   1.28 ± 0.03          2.80                  45.71 

Tryptophan                       2.46 ± 0.04          1.40                 175.71 

Alanine                             6.25± 0.11           -                         - 

Essential AA (%)                    79 

Non-essential AA (%)             21 

 

Results are average of duplicate determination 

AA- Amino acid 

FAO [7] 

 
Table 2: Hura crepitans Seed Protein Solubility in Selected Solvents (%) 

 

Solvent                                                                                 Solubility 

Deionized distilled water 10.6±0.2 

0.1M NaOH 36.5±0.2 

0.1M Na2CO3 30.2±0.2 

0.1M NaHCO3 18.5±0.1 

0.1M NaCl 26.5±0.5 

 

Results are average of duplicate determination +S.D 

  

Table 3: PH
 and Seed Protein Solubility (%). 

 

PH                                                                                                          % Seed protein solubility 

 

1 50 

2 36 

3 28 

4 20 

5 22 

6 30 

7 45 

8 65 
9 64 

10 65 

 

IV.      Discussion 
 Table 1showed the amino acid composition of Hura crepitans seed. A total of ten amino acids were 

analyzed; isoleucine, histidine, leucine, lysine, methionine, cysteine, tryptophan, phenylalanine and alanine. The 

total essential amino acid was found to be 79% while the total non-essential amino acid was 21%. Leucine with 

(7.35±0.02%) was found to have the highest value followed by alanine (6.25±0.11%) and isoleucine 

(5.65±0.01%) respectively while phenylalanine was found to have the least value of (1.28±0.03%). The value 
obtained for alanine was higher than (3.25%) and (3.5%) reported for dark and white cultivars of Sesamium 

indicum seeds [8]. The methionine + cysteine content of (5.4%) was found to be higher than (3.5%) reported by 

FAO [7]. The isoleucine and histidine contents were found to be (5.65±0.01%) and (2.86±0.10%) which were 

higher than (3.16% and 0.98%) obtained for Lophira lanceolata seed by Lohlum, et al., [9]. The lysine 
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(1.86±0.03%) and phenylalanine (1.28±0.03%) were found to be lower compared to (3.71±0.01) g/100g protein 

and (5.29±0.06) g/100g protein by Mohammed [10] for pumpkin seed. The presence of lysine makes it useful as 

enrichment to most cereals that lacks lysine. The tryptophan value of (2.46±0.04%) was higher than 1.10±0.04 
g/100g protein reported by Mohammed [10] for pumpkin seed. From the chemical score of the various amino 

acids; tryptophan, leucine and methionine were most abundant amino acids while lysine and phenylalanine were 

the limiting amino acid. With these results, Hura crepitans seed could serve as a good source of tryptophan, 

leucine and methionine. 

 Table 2 showed the protein solubility in different solvents. The solubility profile of Hura crepitans is 

comparable to the findings of Abu-Tarboush et al., [11] on plant protein. The protein solubility obtained with 

the various solvents are higher compared to the seed  protein solubility in deionized distilled water, with that of  

0.1M NaOH being the highest (36.5±0.1mg/100g) and 0.1M NaHCO3 being the least  (18.5±0.1mg/100g). 

Table 3 showed the solubility profile of Hura crepitans seed protein at different PH values. The seeds exhibited 

the minimum protein solubility of 20-22% between PH 4-5 and maximum protein solubility of 65% at PH8 and 

10. Increasing the PH above PH8 did not increase the protein solubility. The above observation is similar to the 
finding of Magdi [12] on baobab seed.  

 Fig. 1 described the seed protein solubility against the PH. The lowest solubility was found at PH4 and 

highest solubility at PH8 from where relatively stability was established. The protein was also found to be 

soluble at acidic and alkaline conditions. 

 

V.     Conclusion 
 The outcome of this work serves as a useful indication of how well protein isolate from the seed would 

perform when they are applied to food and also to the extent of protein solubility due to chemical treatment 

 

 
Fig.1:  Seed Protein Solubility against pH 
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