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(Dacryodes edulis) dried pulp

Abstract

Dacryodes edulis from Makenene (Centre region of Cameroon) were dried in an oven to a final 
water content of 5.36 %, then stored in polyethylene for 0, 2, 3, 4, 5, 6,7, 8, 9, 10, 11 and 12 
months. The dried pulp of safou was then ground before extraction of lipids with hexane. The 
analysis of oil extract showed that the acid index varies from 4.52 and 10.12 mg KOH/g oil; 
while the iodine and saponification indexes vary respectively from 52.54 - 58.22 g iodine/100 
g of oil, and 170.16 - 211.21 mg KOH/ g oil. The one phase gas chromatographic analysis 
indicated that the oils are composed of nine to eleven fatty acids with 45.53% saturated, 
30.81% mono unsaturated and 23.59% poly unsaturated. In general, the storage of dried pulp 
in colourless polyethylene bags for 12 months did not significantly (p > 0.05) influence the 
chemical properties of the oil. 

Introduction

Dacryodes edulis tree belongs to the Burseraceae 
family and is found in Africa where it is distributed 
from Ghana to Angola through Congo Brazzaville. In 
Cameroon, it is mostly found in the south and in the 
Adamawa plateau (Onana, 1998). The tree produces 
fruits commonly known as safou. The fruit pulp is 
generally eaten fresh or roasted. It is an important 
source of oil with a content of 50 % dry weight (Silou, 
1991; Silou et al., 1991; Kapseu et al., 1999). Fruits 
are fragile and about one half of harvested fruits 
are lost due to softening and spoiling (Noumi et al., 
2006). From the literature, previous works on safou 
have been concentrated on its biology. Nga Ngatchou 
(1998) studied the stakes and perspectives of safou 
production in Central Africa and some constraints of 
its promotion. Youmbi and Benbadis (1998) studied 
the effect of callogenesis and rhizogenesis on the safou 
cotyledons cultivated in vitro and revealed its high 
capacity in rhizogenesis. Koumpo (1996) and Ali et 
al. (1998) studied the influence of the drying process 
on the physico-chemical properties of safou pulp and 
revealed its high content in lipids (33-62%). From 
their study on the production and characterization of 
safou oil in Cameroon, Kemmengne Kamdem et al. 
(1997) found that the composition in fatty acid was as 
followed: palmitic acid (41%), oleic acid (33%), and 
linoleic acid (22%). Silou et al. (1991) revealed that 

oil extracted from safou pulp was indicated for use in 
agro-nutritional and cosmetic industries. Considering 
the fragile character of fruits and the nutritive value 
of the derived oil, it is interesting to conduct research 
on its conservation of dried pulp in order to consider 
its further utilization as oil source. Hence, the aim 
of the present work was to follow the influence of 
the storage time of dried pulp within colourless 
polyethylene bags on the chemical composition of 
safou oil.

Material and Methods

Plant material
Safou fruits used in this work were sampled from 

Makenene farms, a town located in the centre region 
of Cameroon at 80 Km away in the north of Bafia. 
They were transported in net bags in the laboratory, 
cleaned, cut longitudinally with knife to separate the 
pulp from the kernel. The drying of pulp at residual 
water content of around 6% allowed its storage in 
high density colourless polyethylene bags for 12 
months.

Drying of safou pulp and storage study
The safou pulp was dried in a Memmest Roucaire 

oven at 50°C, as this temperature have shown to avoid 
modification in its texture (crusting phenomenon) 
(Ali et al., 1998). The safou dried at fairly identical 
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final water content were conditioned in polyethylene 
bags for 0, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 and 12 months 
in order to follow the influence of storage time on oil 
chemical composition.

Determination of the chemical characterization of 
safou pulp

The determination of the residual water content 
was done as described by Noumi (2003) and the 
determination of oil content was done as described 
by AFNOR (1981). 

Determination of the chemical characteristics of oil
Oil was extracted using hexane in a soxhlet apparatus. 

Solvent was removed in a rotavapour. The acid, iodine 
and saponification indexes were determined according 
to the procedure described by AFNOR (1981) while the 
gas phase chromatography in capillary column allowed 
the determination of fatty acids composition of different 
samples. Fatty acids compositions were determined by 
capillary gas chromatography after transesterification. The 
methylic esters of fatty acids were determined by Adrian 
et al. (2004) method.  The fatty acid methyl esters (FAME) 
were analysed on PerichromTM 2000 chromatograph 
equipped with a flame ionisation detector (FID). A capillary 
column Omegawax 320 (0.32 mm internal diameter, 30 m 
length and 0.25 μm film thicknesses) was used at a head 
column pressure of 10 psi. Helium at 25 mL s-1 was used as 
the gas carrier. The FID and injector temperatures were both 
maintained at 260°C. The injection mode was splitless, and 
1 μL of samples was injected with a 10 μL loop. The initial 
oven temperature was 70°C and programmed to reach 
210°C at 2°C min-1. The oven was held at this temperature 
until the analysis was completed. 

Statistic analysis 
Data were statistically analyzed by ANOVA. 

Data were discriminated using the Ducan Multiple 
range test of the R stat program (2004).

Results and discussions

The values of some constituents of dried pulp are 
reported in Table 1. Water content was determined as 
it is the main key determining the essential evolution 
of the product during conservation. The water content 
obtained varied from 5.21 ± 0.06 to 5.98 ± 0.21% 
and was not significantly different between various 
conditioning times.

The extraction indicated that the pulp of safou was 
very rich in oil. The oil contents varied from 49.45 ± 
0.59 and 51.79 ± 0.28% dry weight, and were not 
significantly different from one conditioning times to 
another. Compared to groundnuts (50%), soybean (15 
– 25%), cotton seed (35 – 40%), maize (45 – 50%) 
(Karlesking and Wollf, 1992), safou is quantitatively 
very rich in oil. 

Table 2 indicates the characteristics of the oils 
as affected by storage time. Acid index is measured 
to quantify the free fatty acid present in oil. Their 
presence constitutes an alteration factor of oil (Adrian 
et al., 1998). The analysis of variance at 5% level of 
significance showed that oil samples obtained after 
0, 2, 3 months possessed similar acid index. This 
was equally observed for samples at 4 and 5 months, 
in one hand, and 7, 8, 9, 10, 11 and 12 months on 
other hand. The values of acid index obtained from 
extracted oil samples after 0, 2, 3, 4 and 5 months 
were similar to those of maize oil ( Ia = 5 mg KOH/g 
oil) and Canarium oil (4.13 ≤ Ia ≤ 6.93) mg KOH/g 
oil, but were lower than that of Cameroonian palm 
oil ( 9.4 ≤ Ia ≤ 12.4) mg KOH/g oil (Karlesking and 
Wollf, 1992, Kapseu et al., 1998), and Shea butter 
(7.86 ≤ Ia ≤ 19.51) mg KOH/g oil (Aboubakar et al., 
2009). The increase of acid index with storage time 
is explains by the increasing of oxidative degradation 
of oil. 

Iodine index was determined in this study in order 
to follow the degree of unsaturated fatty matter during 
storage of dried pulp. The iodine index values varied 
from 52.54 ± 0.23 g iodine/100 g of oil (9 months) 
to 58.22 ± 0.53 g iodine/100 g of oil (7 months). 
The analysis of variance at 5% level of significance 
indicated that samples obtained after 0, 2, 5, 9, 11;  
4, 5, 6, 7, 11 months; 3, 7, 10, 12 months of storage 
were similar. The iodine index obtained were lower 
than those of oils currently used such as soybean 
(125 - 138 g iodine/100 g of lipid); cotton oil (102 - 
115 g iodine/100 g of lipid); groundnuts (80 - 106 g 
iodine/100 g of lipid); olivine (75 - 94 g iodine/100g 
of lipid). Safou oil has very little unsaturation in the 

Table 1. Changes in moisture and lipid content of safou 
dried pulp with storage time

Time (months) Chemical composition
Water content (%) Oil content (%)

0 5.36 ± 0.05 50.95 ± 1.57
2 5.50 ± 0.04 51.30 ± 1.76
3 5.62 ± 0.12 51.79 ± 0.28
4 5.44 ± 0.24 51.33 ± 2.39
5 5.58 ± 0.21 51.62 ± 0.79
6 5.48 ± 0.33 50.19 ± 0.49
7 5.98 ± 0.21 49.50 ± 1.22
8 5.41 ± 0.26 51.27 ± 1.86
9 5.60 ± 0.31 50.87 ± 2.16

10 5.32 ± 0.16 49.45 ± 0.59
11 5.21 ± 0.06 50.09 ± 1.06
12 5.36 ± 0.21 50.27 ± 1.16

Table 2. Changes in the safou oils indexes with storage 
time

Time (months) Characteristics
Acid index

(mg KOH/g oil)
Iodine index

(g iodine/100 g of oil)
Saponification index 

(mg KOH/g oil)
0 4.58 ± 0.15a 53.17 ± 0.08a 211.21 ± 3.79b

2 4.52 ± 0.09a 52.57 ± 0.38a 189.72 ± 2.31c

3 4.63 ± 0.20a 57.25 ± 0.50c 199.26 ± 3.08c

4 5.48 ± 0.13b 54.65 ± 0.19b 197.70 ± 3.39c

5 5.95 ± 0.16b 53.87 ± 0.27ab 170.16 ± 0.81a

6 7.88 ± 0.04c 54.90 ± 0.17b 190.70 ± 1.97b

7 9.97 ± 0.21d 58.22 ± 0.53c 187.55 ± 0.79b

8 8.98 ± 0.07d 54.25 ± 0.15b 200.36 ± 1.29c

9 9.51 ± 0.10d 52.54 ± 0.23a 186.22 ± 2.07b

10 9.87 ± 0.20d 58.05 ± 0.34c 207.05 ± 2.58b

11 10.12 ± 0.08d 53.61 ± 0.32ab 171.28 ± 1.04a

12 9.96 ± 0.16d 57.28 ± 0.61c 192.50 ± 0.96b

Values in the same line followed by the same letter in subscript are not 
significantly different at 5% level of significance.
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carbon chain than oils currently used. It was; however, 
lower than the values reported by Noumi (2003) for 
Canarium oil (102.77 ≤ Ii ≤ 118.16) g iodine/100 g 
of lipid, a non conventional oil crop like Dacryodes 
edulis.

The determination of saponification index 
consists of transforming the soluble soaps (sodic or 
potassic soap), thus the whole of fatty acid present 
into esterified state in a fatty matter and regenerating 
glycerol (Adrian et al., 2004). The saponification 
index varied from 170.16 ± 0.81 to 211.21 ± 3.78 mg 
KOH/g oil for the oils obtained at 5 and zero months 
of storage of dried pulp, respectively. The analysis 
of variance at 5% level of significance indicated that 
samples obtained after 0, 6, 7, 9, 10, 12; 2, 3, 4, 8 
months; 5, 11 months of storage were similar. From 
this analysis, the storage of dried pulp in polyethylene 
did not significantly modify the saponification index 
of oil. These values of saponification index of safou 
pulp oils are comparable to those of oil currently 
used in food diet: Soybean (188 - 195); cotton oil 
(188 - 190); olivine (184 -196); groundnuts oil (187- 
196) (Karlesking and Wollf, 1992). These values 
are similar to those obtained by Noumi (2003) for 
Canarium oil (178.41 ≤ Is ≤ 206.21) mg KOH/g oil. 

Fatty acids  are a class of  lipid composed 
of  carbon, hydrogen and oxygen. These acids are 
characterized by their hydrophobic and solubility 
in organic solvents. They play a double role in 
organism: an energetic storage role in human, a 
specific structural role in the constitution of cell wall 
lipids (Boulanger et al., 1989). The nutritional value 
of fatty acid depends on its biochemical properties 
resulting from its chemical nature (Noumi et al., 2002; 
Noumi et al., 2011; Pengou et al., 2013). The fatty 
acids composition of safou pulp is presented in table 
3. The table indicated that the oils samples presented 
most of the common fatty acids usually observed 
in oils used for human nutrition. In this respect, 
palmitic acid (C16:0), Oleic acid (C18:1) and linoleic 
acid (C18:2) are the major components of samples, 
whereas palmitic acid with a level of 94.32% was 
the most represented saturated fatty acid (SFA). For 

all samples, oleic acid represents 99.44% of mono 
unsaturated fatty acids (MUFA.), and linoleic acid 
94.47% of poly unsaturated fatty acids (PUFA.).

The analysis of  variance at 5% level significance 
showed that the saturated fatty acids compositions of 
extracted oils at 0, 2, 4 , 7, 9 and 11 months  after 
storage were similar to those at 6, 7, 8, 10 and 
12 months, and 0, 2, 3, 4 months. As far as mono 
unsaturated fatty acids were concerned, oils obtained 
at 0, 2, 3, 4, 7, 8 and 12 months after storage of dried 
pulp on one hand, and those at 4, 5, 6, 7, 9, 11 and 
12 months on the other were similar. About poly 
unsatured fatty acids, oils were identical irrespective 
of the storage time of dried pulp. Globally, the fatty 
acids were similar from one storage time of dried pulp 
to another. From table 3, the average composition of 
our oil samples was 45.53 ± 0.27% for saturated fatty 
acids, 30.81 ± 0.44% for mono unsaturated and 23.59 
± 0.02% for poly unsaturated fatty acids. Canarium oil 
was reported to contain 37.98% saturated fatty acids, 
33.82% of mono unsaturated fatty acids and 28.65% 
of poly unsaturated fatty acids (Noumi et al., 2003); 
that is similar to safou, which is a non conventional 
oil crop like Canarium. Compared to Cameroonian 
palm oil composed of 48.10% saturated fatty acid, 
41.10% mono unsaturated fatty acid and 10.80% 
poly unsaturated fatty acid (Kapseu et al., 1998), and 
which is used in cooking, safou oil could be indicated  
for nutritional purpose. From the literature, saturated 
fatty acid indirectly participates to the increment of 
the cholesterol rate in blood, leading to cardiovascular 
diseases and cerebral alteration, while unsaturated 
acids decrease the rate of bad cholesterol blood; 
they are important growth factors of lipidic tissues 
and the central nervous system when synthesis in the 
membrane is intense, as well as to the maintenance of 
the integrity of tissues. 

Compared to olive oils (16.79% of SFA. ; 68.33%  
of MUFA.; 14.41%  of PUFA.), maize oil (13.06%  of 
SFA ; 25.58% of MUFA; 66.27% of PUFA), soybean 
oil (14.94% of SFA; 23.04% of MUFA; 64.74% of 
PUFA) (Dzondo et al., 2005) and cotton oil (28.21%  
of SFA ; 19.93% of MUFA ; 51.86%  of PUFA) (Prior, 

Table 3: Influence of storage time on the composition of safou fatty acids
Fatty acids Samples (months)

0 2 3 4 5 6 7 8 9 10 11 12
Satured 46.44 ±0.18cd 46.05 ±0.03cd 46.93 ±0.32d 46.34 ±0.28cd 43.13 ±0.49a 44.54 ±0.18ab 45.51 ±0.54bc 45.11 ±0.17bc 46.10 ±0.22cd 44.37 ±0.17ab 46.31 ±0.21cd 45.54 ±0.48bc

C12:0 - - 0.10 0.11 0.10 0.11 0.32 0.26 0.30 0.29 0.31 0.29
C14:0 0.19 0.13 0.15 0.16 0.13 0.14 0.14 0.17 0.15 0.13 0.14 0.13
C16:0 43.74 43.37 44.54 43.99 40.67 41.97 42.92 42.58 43.25 41.76 43.78 42.78
C17:0 0.18 0.15 0.08 0.07 0.14 0.15 0.09 0.10 0.06 0.12 0.09 0.13
C18:0 2.21 2.29 2.07 2.03 1.97 2.07 2.06 2.00 2.24 2.07 1.99 2.10
C20:0 0.13 0.11 - - 0.13 0.11 - - 0.10 - - 0.11
Mono unsatured 29.59 ±0.03a 29.69 ±0.30a 29.01 ±0.93a 30.71 ±0.73ab 34.02 ±0.28b 32.20 ±0.31b 30.56 ±0.59ab 29.06 ±0.61a 31.41 ±0.07b 30.26 ±0.75ab 32.35 ±0.09b 30.89 ±0.54ab

C16:1 0.16 0.16 0.09 0.11 0.26 0.20 0.16 0.17 0.21 0.08 0.12 0.11
C18:1 29.43 29.54 28.92 30.61 33.66 31.91 30.40 28.89 31.20 30.18 32.16 30.78
C20:1 - - - - 0.11 0.09 - - - - 0.07 -
Poly unsatured 23.99 ±0.17a 24.25 ±0.34a 24.02 ±0.68a 23.59 ±0.11a 22.63 ±0.83a 23.27 ±0.31a 23.94 ±0.24a 22.60 ±0.71a 23.28 ±0.18a 23.62 ±0.15a 24.28 ±0.19a 23.59 ±0.70a

C18:2 22.62 22.93 22.68 22.28 21.35 22.01 22.65 21.34 21.97 22.34 22.98 22.25
C18:3 1.37 1.33 1.34 1.31 1.29 1.27 1.30 1.26 1.31 1.28 1.30 1.34
C18:2/C16:0 0.52 ±0.01a 0.53 ±0.01a 0.51 ±0.01a 0.51 ±0.01a 0.53 ±0.03a 0.53 ±0.02a 0.53 ±0.01a 0.50 ±0.01a 0.51 ±0.01a 0.53 ±0.02a 0.52 ±0.02a 0.52 ±0.01a

Values in the same line followed by the same letter in subscript are not significantly different at 5% level of significance.
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2003), safou oil have a low nutritive value. In fact, 
according to the nutritionists, oils used for human 
nutrition may have equivalent proportion of SFA, 
MUFA and PUFA. Linoleic and palmitic acids are 
generally indicated as measurement and degradation 
indicators of oils. Linoleic acid is more sensible to 
oxidation, while palmitic acid is more stable. Thus 
the linoleic / palmitic acid ratio was used as indicator 
of the degree of degradation by oxidation of oil. In 
this study, this ratio varied from 0.50 ± 0.01 for a 
storage time of 8 months of dried pulp to 0.53 ± 
0.03 for a storage time of dried pulp of 5 months. 
The analysis of variance at 5% level significance 
indicates that the linoleic / palmitic acid ratios were 
identical; whatever was the storage time of the dried 
pulp before oil extraction. Consequently, there was 
no oxidative degradation of the oil after 12 months of 
storage of dried pulp in polyethylene bags to a final 
water content of 6%.  

Conclusion

The chemical characteristics of safou revealed a 
water and oil contents of respectively 5.21 – 5.98% 
and 49.45 – 50.95%, 12 months after storage of pulp 
polyethylene. This oil content allows the classification 
of safou fruit among the potential oleaginous for oil 
production. The acid, iodine and saponification index 
of the oil varied respectively from 4.52 ± 0.09 to 10.12 
± 0.08 mg KOH/g oil; 52.54 ± 0.23 to 58.22 ± 0.53 
g iodine/100 g of oil; and 170.16 ± 0.81 to 211.21 ± 
3.79 mg KOH/g oil. The analysis of methylic esters 
indicated 45.53 ± 0.27% saturated fatty acids, 30.81 
± 0.44% mono unsaturated fatty acids and 23.59 ± 
0.02% poly unsaturated fatty acids. The analysis 
of variance at 5% level significance showed that 
globally, the storage of dried pulp in polyethylene 
for about 12 months did not influence significantly 
the chemical characteristics of the studied oil. There 
was no oxidative degradation of oil after 12 months 
storage of dried pulp to a final water content of 6%. 
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