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ABSTRACT 
Daddawa is a food condiment produced by fermentation of African locust bean seed (Parkia biglobosa Benth). Several difficulties are 
encountered during the transformation of these seeds into Daddawa. To overcome these difficulties, it is important to calibrate the seeds 
in different classes, to evaluate their physico-chemical properties before cooking at 96°C using the traditional method. The cooked seeds 
were manually dehulled and the number of dehulled seeds was evaluated. The results showed that the seed mass varies from 0.17-0.55 g, 
length from 0.90-1.50 cm, width from 0.70-1.10 cm and thickness between 0.30-0.60 cm. Calibre 1 (mass < 0.30 g), calibre 2 (0.30 g � 
mass � 0.40 g) and calibre 3 (mass > 0.40 g) were identified on a mass basis. Cotyledon chemical composition [lipid (20.39-22.9 g/100 
g); total carbohydrates (34.24-39.59 g/100 g); total proteins (73.60-77.27 g/100 g) and total ash (5.92-7.09 g/100 g)] increased with the 
calibre, while the seed coat and number of seeds/kg decreased. The percentage of dehulled seeds was lower with calibre 1 (51.25 ± 
1.88%) while whole sample, calibre 2 and 3 were 61.75 ± 2.75, 69.0 ± 3.0 and 70.0 ± 7.0%, respectively. Seeds (calibre 1) with a high 
percentage of seed coat (33.72 ± 0.64 %) needed a long cooking time (more than 10 hours) than those (calibre 2 and 3) with a low 
percentage of seed coat (30.66-31.17%) during the softening process. Calibre 2 and 3 had the lowest amount of seed coat and highest 
percentage of dehulled seed. These calibres could be used to reduce the cooking time of seed during the softening process. 
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INTRODUCTION 
 
Daddawa is a food condiment produced by fermentation of 
African locust bean seed (Parkia biglobosa) (Odunfa 1985, 
1986). This condiment is popular and used by several eth-
nics groups (dii, foulbé, haussa, laka, mafa, mboum, mun-
dang, ngambaye) in the Northern part of Cameroon. It cons-
titutes an important source of proteins (34-54%) and lipids 
(19-21%) (Diawara et al. 1998; N’dir et al. 2000; Koné 
2001; Ouoba et al. 2003). This traditional highly proteine-
ous condiment, used for flavouring soups and stews, is pro-
duced by alkaline fermentation (Dakwa et al. 2001). Many 
difficulties are encountered during the transformation of 
locust bean seeds into Daddawa. The most difficult step is 
the cooking and dehulling of locust bean seeds using the 
traditional method. This method hap is laborious and time 
consuming due to the hard seed coats, which must be de-
hulled after a long cooking time (24-72 h) (Bricas and 
Cheyns 1995; Ogunjimi et al. 2002). At the maturity, the 
coat is dry, therefore by rendering the access to the almond 
difficult, leading to long time cooking. These were the 
focus of our study. 

Dried bean seeds are cooked in water in order to soften 
the seed cell walls and the starchy granules within them. 
Cooking the seeds to the point at which the coat splits 
depends on it composition and the cooking medium (Kristin 
2008). It is therefore important to characterize the seeds 
physically. To overcome the cooking and dehulling dif-
ficulties for processing and development of improved 
methods using suitable techniques, the physicochemicals 
properties of the seeds need to be mastered. 

Our study was carried out to determine some physicals 

properties of locust bean seeds, with the aim of calibrating 
the seeds and chemical properties of different calibres to 
apply to the process of dehulling by cooking using the 
traditional method. 

 
MATERIALS AND METHODS 
 
The scheme of the work is shown in Fig. 1. 
 
Seed samples 
 
African locust bean seeds were bought at the local market in 
Garoua in the Northern region of Cameroon. The seeds separated 
after eliminating the debris, the damaged seeds and foreign mate-
rials before calibrating according to Codex [Codex standard 66 
(1981); Codex standard 171 (1995)] and the Commission Cana-
dienne des Graines (2007) (Fig. 1). 
 
Physical properties of seeds 
 
To determine the seed size, 100 seeds were randomly selected fol-
lowing a similar method described by Dutta et al. (1988). For each 
seed, the three principal axial dimensions namely length, width 
and thickness were measured using an electronic vernier caliper 
(Digital Caliper; precision 0.10 mm, Mitutoyo France) and the 
weight was obtained with the help of an electronic balance (preci-
sion to 0.001 g, Sartorius LP 620P, AG GÖTTINGEN Germany) 
(Fig. 2). The results were the average of 100 seeds. 
 
Calibration method 
 
Calibration was performed according to Codex [Codex standard 
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66 (1981); Codex standard 171 (1995)] and the Commission Cana-
dienne des Graines (2007). 

One thousand seeds and cotyledon weight (W1000s) were 
obtained with the help of an electronic balance. For each seed and 
cotyledon, the weight was measured. Since it is an important para-
meter in the softening process, the seeds were classified into three 
calibres heavy, medium and light, respectively, based on their 
mass. The ratios of various seed dimensions and their mass were 
determined and the relationship between them was established. 

 
Proximate analysis 
 
The moisture content of the seeds was determined using the 
AOAC method (1990). This consists of the oven drying of seeds 
samples at 103 ± 2°C. 

The seed cotyledons of each calibre were obtained by soaking 
the seeds for 24 to 72 h until the coat split. After this, the cotyle-
don was removed with the stainless-steel knife and dried at 40°C 
for 48 h in an oven and then, ground into flour using mortar and 
Moulinex (Culatti type MFC CZ13 CE). Proximate composition 
was determined on cotyledon flour of each calibre. To characterize 
the cotyledon: dry matter content was obtained according to the 
AOAC method (1990); total lipids by Bourely (1982); total nitro-
gen and crude proteins content (N × 6.25) was determined by the 
Kjeldahl method (Devani et al. 1989); total carbohydrates (Dubois 

et al. 1956), total phenolic compounds (Marigo 1973); saponine 
(Kozol 1990); ash contents (AFNOR 1982). 

For mineral composition, seed flour was digested with con-
centrated chloric acid 35% (Para nalysis PANREAC Barcelona-
Madrid, Spain) and mineral constituents were determinate by clas-
sic methods: calcium (AFNOR 1982); phosphore and sulphate 
(Rodier 1978); iron (AFNOR 1986). 
 
Cooking procedure 
 
1000 g of raw African locust bean of each calibre were boiled for 
10 h in distilled water at 96°C and further cooled in distilled water 
for 10 min. After that, excess water was drained out and the seeds 
were manually dehulled. At the same time the number of dehulled 
seed was counted and further removal of the seed coat was 
achieved by rubbing the cotyledon between the palms of the hand 
and washing with distilled water. 

To determine the percentage of dehulled seeds (% DS), 100 
boiled seeds were randomly selected following a similar method 
described by Dutta et al. (1988). For each calibre, the ratio bet-
ween number of dehulled seeds and boiled seeds were determined 
and the relationships established as follow: (%DS) = (Number of 
dehulled seed / Number of boiled seed) × 100. 
 
Statistical analysis 
 
A completely randomized design was used for analysis of variance 
of physical characteristics and percentage of dehullind data. The 
mean values for all parameters were examined for significance by 
analysis of variance and when significant difference (P � 0.05) 
was observed, mean separation was accomplished by Duncan’s 
multiple range test using STATISTICA software (Statsoft. Inc., 
1999). 
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Fig. 2 Measurement of principal axial dimensions of seeds. 
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RESULTS AND DISCUSSION 
 
Polygon of frequencies 
 
The size distribution of locust bean seeds presented in Fig. 
3 showed respectively the distribution frequency curves for 
the weight, length, width and thickness of the seed at a 
moisture content of 7.33% (db). 

From the results, it is observed that the seed mass was 
found to range from 0.17 to 0.55 g with average of 0.36 ± 
0.09 g (Fig. 3A). The seed length varied from 0.90 to 1.50 
cm with average of 1.15 ± 0.1 cm (Fig. 3B), while the 
width was between 0.70 to 1.10 cm with the average of 0.85 
± 0.10 cm (Fig. 3B) and the thickness of between 0.30 to 
0.50 cm (average 0.40 ± 0.07 cm) (Fig. 3B). These physical 
characteristics of seeds are higher than those reported by 
Campbell-Platt (1980) for Parkia biglobosa seeds [length 
(0.90 - 1.50 cm), width (0.80 - 1.10 cm) and mass (0.25 g)] 
and Ogunjimi et al. (2002) obtained for Parkia fillicoidea 
which are: length (1.01 ± 0.07 cm), width (0.72 ± 0.06 cm), 
thickness (0.55 ± 0.03 cm) and mass (0.28 ± 0.04 g), except 
for thickness values, which are lesser than the values recor-

ded by Ogunjimi et al. (2002). According to these results, 
axial dimensions varied with species and regions (Pons and 
Frizman 1996; Ratnayake et al. 1999). The relation between 
mass and axial dimension of each seed showed that it was 
not significant correlation (r2 = 0.43; 0.31; 0.39; P � 0.05; 
for length, width and thickness, respectively) between them. 
The following general expression of the correlation can be 
used to describe the relationships between mass and the 
axial dimensions of the seed. 

Length = 7.98 + 10.73 mass (r2 = 0.43, P � 0.05); 
Width = 6.38 + 6.12 mass (r2 = 0.31, P � 0.05); 
Thickness = 2.26 + 5.62 mass (r2 = 0.39, P � 0.05). 
Numerically, the seed length, width and thickness (in 

cm) was 3.19, 2.36, and 1.11 times its mass in g. This para-
meter is useful in determining the effective weight which 
could be used in the theoretical estimation of seed volume 
in softening process. According to Kristin (2008), softening 
of seed could vary with axial dimension of each seed. 

 
Calibration method 
 
The experimental conditions for cooking time of seeds 
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Fig. 3 Frequencies distribution in percentage of mass (A); axial dimension (B) of seeds sample. 
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showed that after 10 hrs of cooking at 96°C, 80% of un-
dehulled seeds presented a weight less than 0.30 g (pers. 
obs.). Thus, the objective of the calibration was to select 
some seeds which could present a less time of softening and 
a maximum percentage of dehulling. The results obtained at 
moisture 7.33% of dried bean matters are presented in Fig. 
4 for the three calibres compared to the uncalibrated whole 
seed. The seeds were divided in three calibres according to 
their weight: light (calibre 1; mass < 0.3 g); Medium (cali-
bre 2; 0.3 g � mass � 0.4 g); heavy (calibre 3, mass > 0.4 g). 

Calibre 1 were seeds with the mass below 0.25 g. It 
constituted 6% of whole sample of seeds. The number of 
seeds per Kg of seeds was 4,854 ± 4. The mass average was 
0.21 ± 0.02 g and the axial dimensions were as follow: 
length 0.95 ± 0.10 cm; width, 0.75 ± 0.03 cm and the thick-
ness 0.35 ± 0.05 cm. 

Calibre 2 were seeds with mass range between 0.25 to 
0.40 g. This group represented 82% of the whole sample of 
seeds. The number of seed per Kg of seeds from this calibre 
was 2,840 ± 3. The average mass was 0.35 ± 0.03 g, axial 
dimensions of seed were: length 1.18 ± 0.08 cm; width, 
0.86 ± 0.08 cm and the thickness 0.42 ± 0.05 cm. Numeric-
ally, this group was 14 times representative than the calibre 
1 and 7 times than the calibre 3. 

Calibre 3 were seeds with mass over 0.40 g. It rep-
resented 12% whole sample of seeds and characterized by 
2,331 ± 2 seeds per Kg of seeds; average of mass 0.43 ± 
0.01 g; length 1.25 ± 0.01 cm; width, 0.88 ± 0.06 cm and 
the thickness 0.47 ± 0.04 cm. 

In general, the axial parameters of the studied seeds in-
creased with mass. The heavier seeds were broader and 
larger than the medium and light seeds. There was a signi-
ficant difference between calibres 1, 2 and 3 when the num-
ber of seed per Kg of seeds; the average mass and length of 
each seed were concerned. While, significant difference 
between calibre 2 and 3 was not observed with width and 
thickness. These axial dimensions would not be used like a 
calibration’s parameter in this study. In this case, the use of 
ratios (axial dimension/mass) could be an important crite-
rion of differentiation. The ratios showed that axial dimen-
sion and mass of seeds are significantly correlated (P � 
0.01) (Fig. 4). These ratios decreased when the mass of 
seed increases as well as the length, the width or the thick-
ness was concerned. This would be an important considera-
tion in the selection of seed in view of softening processing. 
Numerically, the ratios showed that the seed length, width, 
thickness in cm were 3. 20; 2.33; 1.10 times its mass in 
gramme. These observations are similar to the findings of 
Ogunjimi et al. (2002) in the seeds of P. fillicoidea. He re-
corded the highest values (3.69) of the ratio with this spe-
cies. It was reported that, axial dimensions varied with spe-
cies and regions (Pons and Frizman 1996; Ratnayake et al. 
1999). The physical characteristics of the seeds are signifi-

cant indicators of Daddawa production, commercial quality, 
handling and storage. 

 
Physicochemical properties of different calibres 
 
The proximate composition of different calibres (1, 2 and 3) 
of the African locust bean seeds are presented in Table 1. 

The results indicated that the cotyledon constitutes more 
than 64% of the seed and the seed coat less than 33%. Seeds 
of calibres 2 and 3 produced large sized cotyledon than the 
calibre 1. Similar result was noticed on guna seed (Citrullus 
colocynthis) (Aviara and Haque 2000) and in P. fillicoidea 
seeds (Ogunjimi et al. 2002). The amount of cotyledon in-
creases with the mass of seed, while the seed coat decreases 
when the mass of seed increases. This could be an advan-
tage in the softening process and could reduce the cooking 
time (De León et al. 1989; Kristin 2008). According to 
these searchers, the cooking time decreased with the de-
creasing of the amount of seeds coats and the increasing of 
the amount of cotyledon, thus the chemical compounds 
influenced the cooking time. 

The chemical analysis of cotyledon of different calibres 
in general showed that cotyledon contained the highest 
amount of crude protein (73.60-77.27% of defatted matter), 
carbohydrates (34.24-39.59% of defatted matter) and total 
lipid (20.39-22.91%) and varied with the mass of seed. 
However, the dry matter content of the cotyledon of calibre 
3 was significantly higher than that of the calibre 1. But it 
was not significantly higher than that observed in calibre 2 
(Table 1). Calibres 2 and 3 had a significantly higher pro-
tein; carbohydrates and lipids values than that content in 
calibre 1 (P � 0.05). The high content value (92%) of dried 
matter of cotyledon is similar to that reported (91.4%) by 
Omafuvbe et al. (2004) and Osuntogun et al. (2004) in 
Africa locust beans. These values are higher than that obtain 
by Alabi et al. (2005) which was 39.55% in the same sam-
ple. 

The total lipids (20.39 - 22.91%) were higher than the 
results (16 - 18%) obtained by Omafuvbe et al. (2004) and 
Alabi et al. (2005), but lower than the values (31 - 40%) re-
ported by Campbell-Platt (1980) and Diawara et al. (1998) 
in the cotyledon of P. biglobosa seeds. 

The protein content (73.60 - 77.27%) of the cotyledon 
of P. biglobosa seeds was higher than those obtained by 
Okpala (1990), Alabi (1993); Obizoba (1998) and Alabi et 
al. (2005) which are ranged between 31 - 34% (db). 

The total carbohydrates found (34.24 - 39.59%) was 
lower than those obtained (46.36% of db) by Okpala (1990), 
Alabi (1993) and Alabi et al. (2005) in the cotyledon of P. 
biglobosa seeds. This value of total carbohydrates found 
would facilitate the fermentation process of seeds. 

The total crude phenolic compounds contents of both 
the calibre 1 (0.31 ± 0.01%) and the calibre 2 (0.33 ± 

Table 1 Physico-chemical properties of cotyledon of African locust bean with respect to calibre. 
 Calibre 1 Calibre 2 Calibre 3 
Whole flours* 

Cotyledon/whole seed (g/100 g) 64.51 ± 0.71 a 65.22 ± 0.93 a 66.36 ± 0.67 a 
Seed coat/whole seed (g/100 g) 33.72 ± 0.64 a 31.17 ± 0.12 a 30.66 ± 1.06 a 
Number of seed/kg 4,854 ± 4 b 2,840 ± 3 a 2,331 ± 2 a 
Dry matter (g/100 g) 92.79 ± 0.01 a 92.61 ± 0.05 ab 92.50 ± 0.07 b 
Total lipids (g/100 g) 20.39 ± 0.04 a 22.69 ± 0.12 b 22.91 ± 0.05 b 

Defatted flours* 
Total carbohydrates (g/100 g) 34.24 ± 1.47 a 39.34 ± 0.18 b 39.59 ± 0.37 b 
Crude proteins (g/100 g) 73.60 ± 0.42 a 75.74 ± 0.29 b 77.27 ± 0.45 b 
Phenolics Compounds (g/100 g) 0.31 ± 0.01 a 0.33 ± 0.01 b 0.37 ± 0.01 b 
Saponin (mg/100 g) 0.79 ± 0.06 a 1.20 ± 0.10 b 1.31 ± 0.06 b 
Total ash (g/100 g) 5.92 ± 0.77 a 6.84 ± 0.26 b 7.09 ± 0.02 b 
Calcium (mg/100 g) 36.67 ± 0.78 a 43.78 ± 1.83 b 54.98 ± 3.79 c 
Iron (mg/100 g) 15.62 ± 0.63 a 40.96 ± 0.25 a 45.39 ± 1.20 a 
Phosphorus (mg/100 g) 354.06 ± 2.65 a 355.95 ± 0.95 a 440.86 ± 1.48 b 
Sulphate (mg/100 g) 3.85 ± 0.13 a 3.85 ± 0.28 a 7.41 ± 0.26 b 
n = 3, mean values are shown, SD was always less than 20%). 
* Different letters within a line indicate significant differences according to Student’s t-test (P < 0.05). 
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0.01%) were significantly lower than that of the cotyledon 
of calibre 3 (0.37 ± 0.06%). On the other hand, the saponin 
of both calibre 2 (1.20 ± 0.10%) and 3 (1.31 ± 0.06%) were 
significantly higher than those of the cotyledon of calibre 1 
(0.80 ± 0.01%). This indicated that oil derived from cotyle-
don of calibres 2 and 3 could be useful for soap making. 

The ash content of raw African locust bean seeds was 
5.92 - 7.10%. These results agreed favourably with values 
(5.92%) reported earlier by Dashak et al. (2001) and Oma-
fuvbe et al. (2004) but were higher than that (3.95%) ob-
tained by Alabi et al. (2005) in P. biglobosa seeds in Nige-
ria. 

Mineral contents (Table 1), iron (15.623 - 45.390 mg/ 
100 g); phosphorus (354.06 - 440.86 mg/100 g); sulphate 
(3.85 - 7.41 mg/100 g); calcium (36.67-54.98 mg/100 g) in-
creased with the calibre. According to Walker and Kochhar 
(1982) legumes are relatively found to be rich in calcium 
and iron but in P. biglobosa, they were found to be lesser 
than beans, peas and rice (Paul and Southgate 1978). 

 
Evaluation of percentage of dehulled seed 
 
The objective here was to compare the different calibre and 
to select seeds with reduced cooking time during the sof-
tening process. 

Fig. 5 shows that the mass of seed influenced (P � 0.05) 
the percentage of dehulled seed 

For the same cooking time (10 hrs) the percentage of 
dehulled seed varied with the calibre. This percentage was 
lower with calibre 1 (51.25 ± 2%). Calibres 2 and 3 had 
69.00 ± 3% and 70.00 ± 7%, respectively of dehulled seeds. 
There was not significant difference between percentage of 
dehulled seeds of calibres 2 and 3. These two calibres were 
different to calibre 1 (P � 0.05). As reported De León et al. 
(1989) and Kristin (2008), the percentage of dehulled seed 
could be influenced by protein and carbohydrate contents. 
The highest percentage of dehulled seeds obtained with 
calibres 2 and 3 (Fig. 5) could be explained by the highest 
content of protein, carbohydrates and less content of seed 
coat in these calibres (Table 1). Seeds (calibre 1) with a 
high percentage of seed coat needed a long cooking time 
than those (calibre 2 and 3) with a low percentage of seed 
coat during the softening process (Rodríguez and Mendoza 
1990; Reyes-Moreno et al. 1994). This information could 
be important to reduce the cooking time of P. biglobosa 
seed during the production of Daddawa. 
 
CONCLUSION 
 
The results of this work showed that seeds samples con-
tained an important level of nutrients which could be used 

as food supplements to reduce the deficiencies that are usu-
ally associated with most foods habits in developing coun-
tries. The calibration of locust bean seed could possibly 
reduce the cooking time of the seed. The distribution fre-
quency curves of the axial dimensions tend to be normal. 
The amount of cotyledon increased with the mass of seed 
whiles the amount of seed coat decreased. Calibres 2 and 3 
had a lower amount of seed coat and higher percentage of 
dehulled seed. There was no significant difference between 
them according to the mass of cotyledon, seed coats, amount 
of crude proteins, total carbohydrates, total lipids, ash and 
the percentage of dehulled seeds. With the respect to the 
percentage of dehulled seeds, calibres 2 and 3 could be used 
to reduce the cooking time of the seed during the softening 
process. 
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