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Oils are known to have important biological activities. The development in demand and different
utilizations of oils foster the search for seed and vegetable oils that are of high quality to meet up
with the developing rate of its demand worldwide. In this research, the extraction and
physicochemical properties tests of the oil extracted from the seed of Balanites Aegyptiaca (Heglig
tree) was carried out. The physical properties of the oil compares positively with those of the
conventional vegetable and seed oils like groundnut oil, cotton seed oil and soybean oil among
others. The results obtained showed 43% oil yield, light yellowcolour of the oil,agreeable
odour,transparent liquid appearanceat room temperatures, 1.498 refractive index, 18.97 cp
viscosity, 0.912 g/ml specific gravity, 1.51 mgKOH/g acid value, 1.21 meq/Kg peroxide value,
121.56 mg l,/g iodine value and 223.98 mgKOH/g saponification value. The acid value of the oil is
lower than the maximum permissible acid level of 4mgKOH/g fat or oil required for edible virgin
fats and oils and therefore it is suitable for consumption. High saponification value guarantees the
use of the oils in cosmetics and soap making industry. This study shows that, heglig seeds oil is a
good source of edible oil.
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INTRODUCTION

Heglig (Balanitesaegyptiaca) tree is native to much of Africa and parts of the Middle East (Sands, 2001). It is
found in many countries such as Saudi Arabia (Elfeel, 2010), India, Iran and Pakistan (Amalraj and Shankarnarayan,
1986). Von Maydell (1986) reported that Balanitesaegyptiaca had been used over thousands of years. The fleshy pulp
of the heglig (laloub) fruit is eaten fresh or when dried. Laloub fruit (Figure 1) contains 72% carbohydrates, plus crude
protein, steroidal saponins, vitamin C, ethanol and other minerals (Abu Al-Futuh, 1989). Laloub seed contains moisture
(3.10%) , oil (42.95%) ,protein (31.08%), fibre (12.64%), ash (3.19%) and carbohydrate (3.05%) on dry matter basis
Also the seeds contained different minerals e.g calcium (0.41mg), sodium (0.09mg), magnesium (0.13mg)
phosphorus (0.30mg) and potassium (1.09mg) per 100g on dry matter (Fregon, 2005). All parts of the tree has a
medicinal uses including fruits, seeds, barks and roots. The most important is a steroidal saponins, which yield
diosgenin, a source of steroidal drugs, such as orticosteroids, contraceptives and sex hormones (Farid et al., 2002).
Balanites seed is considered as an extremely useful edible product. It contains good quality oil and high protein
content (Mohamed et al, 2002). The debittered seed is used as snacks (nuts like) by humans. The extracted oil is used
for many uses, for example, in Western Sudan remaining cake is used as animal feed (Fregon, 2005). Both fruits and
seed were widely used in many countries during the dry season and drought periods including Ethiopia,(Guinand and
Lemess, 2001), Nigeria (Locket et al., 2000) and Sudan (Gullick, 2001). Nour et al. (1985) reported that the
Balanitesaegyptiaca yellowish edible oil is released by extended boiling of the fruit seed.The need for vegetable oil is
rising worldwide so it has to be to look for good sources for the production of high-quality oil can be exploited for
manufacturing purposes (Ahmed and Okasha, 2016). Therefore, the present study has taken up to analyse the


mailto:moh.alshareef@sebhau.edu.ly
https://en.wikipedia.org/wiki/Africa
https://en.wikipedia.org/wiki/Middle_East

675. Mohamed and Mohammed.

physico-chemical parameters of Balantiesaegyptiaca (laloub) seed oil because of its economical and nutritional
importance.

Figure 1: Heglig (Balanitesaegyptiaca) fruit

MATERIALS AND METHODS
Materials

Balanites aegyptiaca fruitswhich collected from a tree grown in Brack, Libya werekindly provided, identified
and authenticated by Department of Envermintal Scineces, Faculty of Engineering Scineces and Technology, Sebha
University. Fruits were then crushed and seeds were then obtained. seeds was collected, cleaned with water to
remove the impurities and were then ground using grinding machine. ground seeds were then stored in the laboratory
for further analysis.
Methods

Proximate Composition of Balanites aegyptiaca seed

Proximate analyses of the samples i.e. moisture, crude protein, ash and crude fat, were carried out according
to Association of Official Analytical Chemist (AOAC, 2008). Carbohydrate was calculated by difference.

Extraction of oil
Samples (1Kg) of dried groundheglig(laloub)seed were taken into the soxhlet apparatus. A piece of cotton is

placed at the top and bottom of the apparatus to evenly distribute the solvent as it drops on the sample during
extraction.
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Figure 2: Oil extraction flow chart using hexane solvent

Extraction was carried out with n-Hexane for 6 hours without interruption by heating around 60°C (Figure 2).
After the extraction over, solvent was evaporated until no odour of solvent remains and finally oil was collected in a
separate beaker. The oil was stored in the chemistry laboratory room for physico- chemical properties analysis.

Physico-chemical characteristics of oil

Physical properties: colour, Specific gravity and refractive index were analyzed according to standard methods
(AOAC, 2008). The viscosity of the oil were recorded using Ostwald U-tube viscometer according to Cocks and Van
Rede (1966). Chemical properties: acid value andsaponification number of oil were determined According to B.S.I
(1984). The peroxide value (PV) of oils was determined according to Wail et al. (1995). The iodine value (I V) of the
oils which quantifies their unsaturation level was determined according to the B.S.l (1985). Statistical analysis of the
results was carried out and expressed as mean + SE.

RESULTS AND DISCUSSION

Result of the proximate composition of Balanites aegyptiaca seed is shown in Table 1. The moisture content is
03.16 (x£0.62) %, ash content 02.98 (+0.55) %, crude fibre 13.51 (x0.71)%, crude protein 32.97 (x2.62) %, fat content
42.98% and carbohydrate (by difference) 03.96 (£0.32) %. The observed low moisture content in Balanites aegyptiaca
seed in this study serve as an indication that the activities of the micro-organisms would be reduced and thereby
increases the shelf life of Balanites aegyptiaca sample. The observed moisture content value of 03.16% is similar with
that value (03.10%) reported byBabeker (2013).The ash content is 02.98% which is lower than the value (03.19%)
reported by Fregon (2005). Ash is an incombustible residue left when combustion of any substance is completed.The
crude fibre content of 13.51% obtained in our sample was higher than 12.64% and 09.40% reported by Fregon (2005)
and Babeker (2013) respectively, but lower than the 17.18% reported by Lohlumet al. (2012). Crude protein and oil
content are 32.97% and 42.98% respectively. The crude protein content is lower than the 39.00% reported by
Lohlumet al. (2012), while the observed oil content in this study is similar to that reported by Lohlumet al. (2012) and
Fregon (2005), but it was lower than that reported byElfeel (2010), which was 50.00%. Carbohydrate content is
03.96% which is lower compared to the value 7.72% repoeted by Babeker(2013).
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Table 1: Proximate Analysis of Balanitesaegyptiaca seed

Characteristics Obtained Values*
Moisture 03.16 +0.62
Ash 02.98 +0.55
Crude fibre 13.51 £0.71
Crude protein 32.97 £2.62
Qil 42.98 £3.12
Carbohydrate 03.96 +0.32

*Each data is mean of three replicates + standard deviation (S.D)

The results for the physicochemical analysis of the extracted hegligseed oil were given in Table2. The
percentage oil yield of the seed is 43%. The value is closely similar to that of the percentage oil yield of sweet orange
seed oil (Abdulhamid et al., 2014), and higher than that of some conventional oil seed crops such as cotton (15.0-
24.0%) and safflower (30-35%)and unconventional oilseeds such as canariumschwenfurthii fruits (36.1%)(Pritchard,
1991). Therefore, the heglig (laloub) seed can be considered as a potential source of vegetable oil for domestic and
industrial purposes. And this high percentage oil yield in this study show that the industrial processing of the oil for
soap making and edible purposes would be viable.The oil has an agreeable odour and the colour is light -yellow. The
specific gravity of seed oil was 0.912 and this value is in agreement with the FAO/WHO international standard for
edible oil (2009).The refractive index 1.498 was in agreement with the FAO/WHO international standard for edible oil
(2009). The oil appearancewas a transparent liquid at room temperatures and the viscosity was recorded to be 18.97,
which is lower than the 34 and 37cp. reported by Babagana et.al (2011) and Babeker (2013) respectively. As a result,
the physical properties of the oil extracted from Heglig (Balanitesaegyptiaca) seed were in conformity withthe
FAO/WHO standard (2009). On the other hand, the chemical properties of the oil are shown also in table 2. A
saponification value (223.98 mgKOH/qg) is higher than that of beeswax (93.0mgKOH/g) which is usually used in soap
making (Mabrouk, 2005).0il with low acid value will be stable over a long period of time and protect against rancidity
and peroxidation (Aremu et al, 2015). The acid value of the oil is 1.51 mgKOH/g and this is lower than the maximum
permissible acid level of 4mgKOH/g fat or oil required for edible virgin fats and oils and therefore it is suitable for
consumption. This could be due to presence of natural antioxidants in the hegligseeds such as vitamins A and C as
well as other possible phytochemicals such asflavonoids. Acid value is considered as an indicator of oil for use in
cooking (edibility)and however for suitability of oil for use in the paint as well as soap industries. High acid value point
to that the oil may not be suitable for use in cooking, but on the other hand, be useful for manufacture of liquid soap,
shampoos and paints, (Aremu et al, 2006). The iodine value obtained is higher than 100 suggesting the presence of
saturated fatty acids and this places the oil in the drying groups. lodine value obtained 121.56 mg I./g is closely similar
to 122.66mg l,/g which reported byFrego (2005), but on the other hand higherto that reported by Manji et al. (2013),
Babagana (2011) and Okia (2013)76.8, 56.4 and 98.28 mg l./g respectively. Peroxide value was 1.21 meqg/Kg which is
by far lower than the FAO/MWHO standard (2009) and lower than that reported by Manji rt al. (2013) and Babeker
(2013) 6.0 and 8.0 (meq/Kg) respectively. A low peroxide value as increases the suitability of the oil for a long storage
due to low level of oxidative and lipolytic activities.

Table 2: Physical and chemical properties of Balanitesaegyptiaca seed oil

Physiochemical properties Balanites aegyptiaca
seed oll
Physical properties
Yield (%) 43
Organoleptic Odour Agreeble
Colour Light Yellow
Appearance at room temperature Transparent liquid
Specific gravity 0.912
Refractive index 1.498
Viscosity (cp) 18.97
Chemical properties
Acid value (mg/KOH/Q) 151
lodine value I,/g 121.56
Saponification value (mg of KOH/g | 223.98
of oil)
Peroxide value (meqgkg™) 1.21
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CONCLUSIONS

Heglig (Balanites aegyptiaca) seed oil could be applied successfully as an edible oil. The physiochemical
properties of the oil are similar to those of other edible oil utilized in food applications. The result also showed that the
properties of oil could be employed for edible and cosmetics consumption. This oil exhibited good physiochemical
parameters and could be useful for many industrial applications
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