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ABSTRACT 
 
This experiment investigated the antinutrients content and functional properties of the 
seeds of African black pear (Dacryodes edulis). The study derived its importance 
from the environmental problem posed by the seeds of this highly cherished fruit. The 
aim of the project was to determine through empirical means the possible recycling 
potential that might be inherent in the seeds of the African black pear. Three seed 
varieties of the same sample categorized as Small (S), Medium (M) and Large (L) 
were used for this study. Standard experimental protocols were employed in the 
estimation of all indices. Data obtained indicate that the seed samples contained 
phytic acid: 12.13 + 1.14; 12.37 + 1.82 and 13.37 + 0.65g/100g sample on dry matter 
basis (DMB), respectively for Small, Medium and Large. Trypsin inhibitory activities 
(TIA) were determined as 546.67 + 30.55; 520.00 + 20.00; and 473.33 + 23.10g/100g 
sample on DMB in the same order, respectively. High amounts of oxalate 0.24 + 0.02 
g-1100g  for Small; 0.35 + 0.03 g-1100g  for Medium and 0.37 + 0.03 g-1100g for 
Large while tannins were also found to be (5.07 + 0.14; 5.16 + 0.08; 5.02 + 0.16)g-

1100g  for Small; Medium; and Large, respectively in the seeds. Water and oil 
absorption capacity as well as foam capacity and bulk density for all the samples did 
not differ significantly (P>0.05). The Medium seed flour, however, showed 
significantly (P<0.05) higher values in emulsion activity (40.82 + 1.52)% and foam 
stability (6.20 + 0.33)% as compared to foam stability of the Large seed (5.80 + 
0.08)% variety. It may, therefore, be concluded from the strength of this novel results, 
that the seeds of Dacryodes edulis contained high amounts of phytic acid, oxalate, 
TIA and tannins. Physicochemical data on the other hand suggest the seeds of 
Dacryodes edulis to have valuable functional attributes of industrial interest. 
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INTRODUCTION 
 
Anti-nutrients are bioactive components found in most tropical food materials. 
Legume seeds, root tubers and vegetables particularly contain bioactive components 
that interfere with several digestive enzymes and some micronutrients when 
consumed by humans or animals in their poorly or inadequately processed forms.  
There are several potentially useful tropical plant materials that have been left 
unutilized or underutilized due to inadequate knowledge of the occurrence and 
composition of limiting factors as well as the functionality that may be inherent in any 
of such plant material. The seed of Dacryodes edulis exemplifies one of such possible 
food items and it has been least studied.  
 
The African black pear or plum is one of the numerous indigenous tropical fruit trees. 
The fruit of African pear is highly cherished for its fruit pulp. Investigations into the 
chemical composition of the fruit revealed that its fruit is rich in lipids and contains 
substantial levels of protein, vitamins and minerals [1].  The seeds of this fruit are 
often discarded after consuming the fruit pulp probably due to dearth of information 
as to the possible usefulness of the fruit seeds. A major factor limiting the wider food 
use of many plants and plant material is the ubiquitous occurrence in them of a 
diverse range of natural compounds capable of precipitating deleterious effects in man 
and animals. Knowledge of toxic substances naturally present in plant that are or may 
be used as food are useful in several ways since they affect the overall nutritional 
value of the food [2].   
 
The properties of food material are often generally attributed mainly to its protein 
content even though other food components such as carbohydrates, fat and crude fibre 
are known to make important contributions to its physicochemical characteristics [3]. 
How the food components in the seeds of Dacryodes edulis may interact and function 
in food system during processing, manufacturing, storage and preparation is not well 
documented in literature even though the seeds of D. edulis have been reported to lack 
toxins and its use in feed suggested [4]. The aim of this research is, therefore, to 
determine the functional properties of the seeds of Dacryodes edulis and to confirm 
the non-existence of toxic principles in the seeds as earlier reported [4]. This works 
derives its importance from the fact the seeds of Dacryodes edulis constitute serious 
environmental waste problem whenever the fruit is in season. 
  
MATERIALS AND METHODS 
 
Three varieties of fresh, matured and ripe African black pear fruits were each obtained 
from the same parent tree and identified as Dacryodes edulis at the Botany department 
of Ambrose Alli University. These samples were divided into three categories on the 
basis of sizes as Small (S) fruit varieties [weight<14g], Medium (M) fruit type 
[weight>14<25g] and large (L) fruit type [weight>25g]. The seeds were carefully 
removed and each seed type oven dried at 60oC to constant weights. The dried seeds 
were differently pulverized using a domestic manual grinder (Victoria model) and 
each seed type was filtered through a 40mm sieve to obtain a fine powder for each 
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seed type and stored separately in a dry container for use. Trypsin inhibitor was 
extracted by standard procedure [5] and evaluated as previously described [6]. 
Polyphenol was extracted and quantified by the vannilin-HCl method [7]. Extraction 
and precipitation of phytate was done [8] and phytate analysis was carried out as 
described [9]. Oxalate was estimated as described. Briefly, the sample was extracted 
with water for three hours and calibration curve of oxalic acid prepared by making 
serial dilutions of standard oxalic acid solutions and then taking absorbance at 420nm, 
from where the oxalic acid content of the samples were extrapolated as oxalate [10]. 
Water and oil absorption capacity, foam capacity and stability and emulsion activity 
of the seed flours were determined in triplicates [11]. Bulk density of the samples was 
determined as described [3]. Analysis of Variance was employed in testing data 
obtained from this study with the aid of computer Microsoft Excel Analyse-it 
statistical software (USA). LSD was used to determine differences in means at 95% 
confidence interval.  
 
RESULTS 
 
The antinutrients composition of the seed varieties of African black pear are presented 
in Table I. There is a progressive but not significant (P>0.05) increase in phytic acid 
contents from small to large seed varieties. Tannin content is found to be higher in 
medium seeds compared with others and the observed variation in tannin value did 
not differ significantly (P>0.05) among the samples under consideration. There is a 
significant (P<0.05) reduction in Trypsin Inhibitory Activity (TIA) in large seed 
sample as compared to the other seed varieties. There is also a progressive and 
significant (P<0.05) increase in oxalate contents in the various seed types with small 
seeds having the least oxalate content. Physicochemical data did not show any 
difference (P>0.05) in water absorption, oil absorption and foam capacities and bulk 
densities in the three seed sample types. Significant (P<0.05) and same reduction 
patterns were observed in emulsion capacities and foam stabilities of small and large 
seeds compared to medium seed types (Table II).  
 
DISCUSSIONS  
 
The three seed varieties examined in this project show the presence of phytic acid, 
tannins, oxalate and trypsin inhibitor in the raw sample of D. edulis seed flour. The 
values obtained for tannins in the different samples investigated in this project are 
slightly above 5% of the dry matter (Table I). The values represent both hydrolysable 
and condensed tannins in each case. The mean values reported here for tannins in the 
seed flours are far above those reported for some legumes [12]. This study did not 
attempt to categorize the contents of the tannins types and hence drawing specific 
conclusion with respect to the nutritional implication of tannins presence in samples 
under study is limited. However, it suffices to comprehend condensed tannins as least 
in nutritional significance due to their low solubility and extractability [13]. The high 
tannins content in Dacryodes edulis samples implies severe nutritional challenge to 
animals or humans due to its affinity for certain digestive enzymes and proline-rich 
proteins in the saliva as well as its interaction with protein and starch to form 
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complexes resistant to enzyme hydrolysis and cause depress utilization of protein and 
starch after consumption [14]. The oxalate contents of Dacryodes edulis seeds as 
shown in Table 1, is high in comparison to those reported for legumes and is in same 
range as those for spinach, beet leaves, tea and lower than that of cocoa [3, 15]. 
Irrespective of the high oxalate content in Dacryodes edulis samples, it fell short of 
the lethal (4-5g) dose for adult [16]. The oxalate contents in samples studied increased 
significantly (P<0.05) between small and medium seed sizes but not with medium and 
large. The major problem associated with excessive oxalate consumption is its ability 
to form water soluble salts with some mono and divalent ions particularly Na+, K+, 
NH4

+, Ca2+, Mg2+ and Fe2+ and therefore making its bioavailability a challenge. Phytic 
acid and trypsin inhibitor appear to be the principal factors to limit the utilization of 
this plant material. The amount found in both phytic acid and trypsin inhibitors are 
higher than those present in tropical legumes [15].  
 
The implication of high phytic acid consumption is the induction of mineral 
deficiency through the formation of insoluble salts with divalent metals particularly 
calcium, magnesium, iron and zinc, making these unavailable to the body. Phytic acid 
may also react with protein or any of these minerals to either form phytate-protein 
complex or phytate-cation-protein complex. In addition to these, antioxidant enzymes 
requiring zinc as cofactors are inhibited while erythropoesis may become impaired 
due to non-iron availability. There is a significant (P<0.05) reduction in trypsin 
inhibitory activity between small and large seed size [13, 17]. The high levels of 
trypsin inhibitor and phytic acid in the samples under study may account for why the 
plant material is seldom consumed by lower animals particularly rodents. Unlike the 
seeds of Dacryodes edulis, the trypsin types present in legumes have been determined 
[18]. The three seed flours of Dacryodes edulis studied appears to have high 
potentials for water and oil absorption, foam capacity and bulk density as there are no 
significant differences (P>0.05) among these values ( Table II). The high water uptake 
observed for the three samples may likely be as result of protein and damaged starch 
contents in the samples. Water absorption capacity is a useful attribute in bakeries as 
it enables freshness in products. The oil absorption capacity of the seed flour may be 
considered high due to the fact that a gram of sample is able to absorb 75% and above 
of its weight. The mechanism of oil absorption has been attributed to the physical 
entrapment oil and its binding to the polar chains of proteins. This implies that the 
high oil absorption capacity of the seed flour may be due to the presence of polar 
amino acids in its composition. However other physical properties such as fat and 
carbohydrates, including bulk density that is observed to be high in the samples under 
study are also known to contribute to oil absorption in samples [19]. Foaming 
capacity among the three seed flours did not differ significantly (P>0.05), while 
foaming stabilized significantly (P<0.05) in the medium size seed flour. The values 
stated here for foam capacity and stability are low when compared to those reported 
for legumes [20]. The reason for the observed poor foam capacity may probably be 
attributed to the lipid contents of the seed flour as these were not defatted before use. 
The significant increases in foam stability and emulsification property observed in 
medium size seed flour can be linked to variations in lipids as well as proteins in the 
seed samples, because it has been suggested that foam stability and emulsification 
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activity are related to protein denaturation and protein contents respectively [21]. 
Therefore the higher the protein content in sample the longer it takes for it to become 
denatured thereby prolonging protein-stabilized foams. A high emulsification activity 
is also a desired attribute in dairy formulation.  The degree of water and oil 
absorption, including foam capacity and stability observed in this study are lower in 
comparison to those reported for peanut flour [20]. The reason for these differences 
may be due to the protein rich nature of peanuts that is a legume compared to D. 
edulis seed that is indeed a plum. 
 
CONCLUSION 
 
The experimental values obtained from this study suggest need for thorough 
processing of Dacryodes edulis seeds if it is to be of value in feed formulation due to 
its high content in oxalate, tannins, phytate and trypsin inhibitory activity. Inspite of 
its potential limitations, the seeds under study appears to have some functional 
attributes which could be exploited particularly in the food and feed industries.  There 
is need therefore flowing from the observation made from this study, to determine the 
trypsin types present in the seeds of Dacryodes edulis as has been done for legumes. 
This finding will enlighten on whether trypsin or a combination of it and 
chymotrypsin are inhibited when the seed of Dacryodes edulis is consumed. 
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Table 1:  Some antinutrients content (g/100g ) on dry matter of D. edulis seeds 
 

Parameters Small Medium Large 
Phytic acid 

Tannins 

Trypsin Inhibitory Activity (TIA) 

Oxalate 

12.13 + 1.14a 

5.07 + 0.14a 

546.67 + 30.55a 

0.24 + 0.02a 

12.37 + 1.82a 

5.16 + 0.08a 

520.00+ 20.00a,c 

0.35 + 0.03b 

13.37 + 0.65a 

5.02 + 0.16a 

473.33 + 23.10b,c 

0.37 + 0.03b 

Values are Mean + SD of triplicate determinations. Values on same row with different letters are 
significantly different 

 
 

 
 
 
 
 
 
 
 
Table 2:  Some physicochemical characteristics of D. edulis seeds flour 
 

Parameters Small Medium Large 
Water Absorption Capacity (mL/g) 

Oil Absorption Capacity (mL/g) 

Emulsion Activity (%) 

Foam Capacity (%) 

Foam Stability (%) 

Bulk Density (g/cm3) 

1.10 + 0.20a 

0.75 + 0.06a 

36.36 + 1.00a 

4.40 + 0.00a 

4.40 + 0.60a 

0.67 + 0.02a 

1.05 + 0.04a 

0.84 + 0.02a 

40.82 + 1.52b 

4.10 + 0.25a 

6.20 + 0.33b 

0.62 + 0.01a 

1.08 + 0.05a 

0.79 + 0.07a 

29.07 + 0.82c 

3.90 + 0.06a 

5.80 + 0.08c 

0.62 +  0.02a 

Values are Mean + SD of triplicate determinations. Values on same row with different letters are 
significantly different 
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