International Journal of Engineering Research & Science (IJOER) [Vol-1, Issue-9, December- 2015]

Studies on the Inhibitory Effects of Aloe Vera Bardensis Extract

On Palm Oil and Palm Kernal Oil
Abubabakar Ahmed Hamidu?, Haniel Jonah?

L2Adamawa Sate University, Mubi, Nigeria.

Abstract— Aloe vera extracts were obtained from the fresh leaves of the plant(Aloe vera bardenesis) through sequential
extraction involving soaking in a the solvent ethanol for a period of 48hours.Various concentrations of 2ml. 4ml, 6ml, 8ml
and 10mls were prepared from the extract. Samples of palm oil and palm kernel oil were obtained fresh from the source and
their physicochemical properties determined. The results obtained were kept as references. The oil samples were then
blended with the various concentrations of the plant extract and times varied from 24hours to 120hours.Results obtained
from the physicochemical analysis of blended oil samples showed that the effects of the plant extract at various
concentrations was distinctively noticed after a period of 72hours of treatment. Results obtained from acid value analysis of
the blended oil increased from 7.6mg/KOH/g to a constant value of 8.5mg/KOH/g at 72hours.Peroxide value of 1.6mmol/kg
increased steadily to a constant value of 2.1mmol/kg.Value of free fatty acids of 4.1 in the control was steady at the value of
4.7 after 72hours.lodine value of 58.4mg/g in the control increased steadily to a constant value of 58.4mg/g in the bend after
72hours.Saponification value of 147 increased to a steady value of 151 in the blend even after 48hours.These results
indicated that the concentrations of the extract used has some degree of significance and points to the plausibility of using
natural sources as antioxidants. Foods, oils and other allied industries may be potential beneficiaries of this botanical
resource.
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l. INTRODUCTION

Among plants oils obtained from the fruits of the tropical plant, are palm oil and palm kernel oil from the palm Elaesis
guineesis.Palm oil usually obtained from the carotene and vitamin E rich fleshy mesocarp of the palm fruit which contains
45-55%0il.This part of the plant is particularly rich in the saturated palmetic acid; with substantial amounts of smaller
polysaturated fatty acids and monosaturated oleic acid. This makes palm oil one of the healthiest plant oils (1).Palm kernel
oil on the other hand, which is obtained from the kernals enclosed in the endocarp of the palm fruit contains more of the
saturated palmetic acid than the unsaturated linoleic acid. The presence therefore, of the unsaturated fatty acids in these oils
makes them susceptible to oxidative, hydrolytic and absorptive processes. These processes result to the development of off
flavor, off colour and objectionable odor and taste in oils which compromises their nutritional and industrial values (2). Such
processes are often referred to as rancidity. Oxidative rancidity results in the of some free radicals and this is further
accelerated in the presents of pro-oxidant factors such as the exposure to light and elevated temperatures, presence of metals
e.g. iron and copper. These are likely to accelerate auto-oxidation of oils especially during storage.

The sharp, unpleasant ardor experienced during is believed to have resulted from the aldehydes usually of low molecular
weights usually formed from the oxidation of fatty acids (3, 4, and 5).

CH, (CH,) ,CH =CH (CH,;CO,R+0,—CH, (CH2);CHO+other oxidation products (ketones, alcohols, acids etc.)

One of the functions of antioxidants in general is the protection of oil from rancidity.The use of synthetic antioxidant such as
Butylated Hydroxyl Toluene (BHT) and Butylated Hydroxyl Anisole. (BHA) have been reported. Interestingly the studies
involving natural antioxidant present in plant spices, herbs have been attributed to the presence of flavonoids, vitamins,
amino acids and phenolics present in them. These phytoconstituents are believed to posses anti oxidant properties (6). Aloe
vera plant(Synaloe barbadensis miller) has been reported to contain some of these phytochemicals including anti- cancer,
anti-fungal and phenolics(7,8,9).Evaluation of free fatty acids, peroxide value, acid value, saponification values of oil could
help track the efficacy of antioxidants in reducing rancidity since it is these properties that are responsible for or indicators of
rancidity of oils as established in literatures(10, 11, 12).

In view of the above this study is aimed at tracking the antioxidant properties or potentials of Aloe vera leave extract by
monitoring the above mentioned physicochemical properties.
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2.1 Materials

. MATERIALS AND METHODS

Fresh palm oil and palm oil was bought from Mubi market in Adamawa State of Nigeria. Aloe vera plant materials were
collected from a fallow land in Mubi.Fresh leaves samples was used.

2.2 Methods

2.2.1

Sample Preparation

Fresh leaves of Aloe vera were cut into pieces and soaked in 20mls of ethanol for succession for 48hours.The extracts were
collected into sterile universal bottles and kept in the refrigerator for further use according to the methods of (1)

2.2.2  Sample Blending

The extracts were blended with oil samples in various ratios of 2mls, 4mls, 6mls, 8mls and 10mls. These were left to stand for
varying periods of 24hours, 48hours, 96hours and 120hours.

2.2.3

Determinations of Physicochemical Properties

The methods described by (13) were adopted for the determinations of peroxide value, acid value, free fatty acid, iodine
value and saponification values. These involved the average of three determinations.

1. RESULTS
TABLE 1
PHYSICOCHEMICAL PROPERTIES OF BLENDED PALM OIL
Palm oil Peroxide Acid Free fatty lodine(mg/100g) | Saponification
value(mmol/kg | value(mgKOH/g | acid (%0) value

Control 1.6+0.05 7.6+0.06 4.1+0.1 55.8+0.06 147+0.06
2mls of extract for 24hrs 1.8+0.06 7.9+0.05 4.3+0.05 57.1+0.05 148+0.1
4mls of extract for 48hrs 1.9+0.08 8.2+0.05 4.5+0.05 58.0+0.01 150.7+0.01
6mls of extract for 72hours 2.1+0.1 8.4+0.01 4,7+0.05 58.3+0.01 151.6+0.08
8mls of extract for 96hrs 2.1+0.05 8.5+0.05 4.7+0.05 58.4+0.07 151+0.02
10mls of extract for 120hrs 2.1+0.05 8.5+0.05 4.7+0.05 58.4+0.07 151+0.07

TABLE 2

PHYSICOCHEMICAL PROPERTIES OF BLENDED PALM KERNEL OIL

Palm oil Peroxide Acid Free fatty lodine(mg/100g) | Saponification
value(mmol/kg | value(mgKOH/g | acid(%b) value

Control 1.7+0.05 15.2+0.05 9.1+0.05 41.9+0.07 248+0.08

2mls of extract for 24hrs 1.9+0.07 15.7+£0.05 9.3+0.05 42.3+20.1 252+0.1

4mls of extract for 48hrs 2.2+0.02 16.1+0.06 9.5+0.03 43.1+0.1 258.3+0.1

6mls of extract for 72hours 2.3£0.12 16.3+£0.02 9.9+0.01 43.7+0.05 260.9+0.05

8mls of extract for 96hrs 2.3+0.05 16.4+0.05 10.1+0.08 43.9+0.04 260.9+0.05

10mls of extract for 120hrs | 2.3+0.03 16.4+0.05 10.1+0.20 43.9+0.04 260.1+0.08

Page | 138




International Journal of Engineering Research & Science (IJOER) [Vol-1, Issue-9, December- 2015]

V. DiSCUSSIONS

Table 1 shows the physicochemical properties of blended and unblended palm oil determined over a period of 24hours
through 120hours.The result show a consistent deterioration of oil samples in blended and unblended samples. This is
characterized by a consistent increase in the acid value and the percentage of free fatty acid, steady increase in peroxide value
as well as saponification value and acid value. The rate deterioration persisted in all blended samples for all the
physicochemical properties under observation until the 72" hour when all the values of the physicochemical properties under
observation became constant. At this point, the inhibitory effects of the extract were seen to have manifested.

Table 2 shows the physicochemical properties of blended and unblended palm kernel oil also determined over the same
periods of 24hours through 120hours.From the table, it was observed that there was a consistent deterioration in of oil sample
(blended and unblended).This was occasioned by persistent increase in peroxide values, acid value, iodine value and
saponification values. This consistency in the inhibition activities of the plant extract on the two oil samples underlines the
effects the extract on the deterioration oil samples.

For the effects of the extract on the physicochemical parameters, the two oil samples continuously deteriorated until a
constant value was reached for all the parameters under consideration. These values were however maintained at the 72"
hours. It was also observed that acid values, free fatty acid value and saponification value for both blended and unblended
palm kernel oil are almost twice the values seen in the case of the same parameters in the case of palm oil samples. This is
consistent with the reports in literature (12) indicating that palm kernel oil is composed of about 85% saturated fatty acids as
against 53% saturated fatty acids content of palm oil.

The observed inhibitory of the extract effects therefore underscores the claim by some research groups(14) that linked this to
presence of flavonoids, phenols, saponin found in Aloe vera plants. Interestingly, this sums up the contributions of
phytoconstituents in the inhibition of oxidation.

V. CONCLUSION

The result obtained from this investigation showed that the leave extract of Aloe vera plant contain photochemical in
amounts substantial enough for inhibition of rancidity. Since this plant exist in the wild as a weed and this can be utilized for
industrial purposes involved in the production of edible oil.

VI. RECOMMENDATION

It will be highly recommendable if further research is carried out to ascertain the toxicity of the plant. Further research
activities should be carried based on instrumentations such as FTIR, differential scanning calorimetry to determine the
functional group and heat changes. This will further provide information on a number of likely applications of the plant
extract.

ACKNOWLEDGEMENTS

The authors wish to acknowledge the contributions of the multipurpose laboratory of the Adamawa State University Mubi
and the Federal polytechnic Mubi.

REFERENCES

[1] Adeleke,O.E and Odelola,H.A.(1997).Plastid profile by multiple drug resistant local strains of staphylococcus aures.Afri.j.Sci.26,119-
121.

[2] Kalokowska,A.(2003).Chemical and functional of Food Lipids.CRC Press,pp153.
[3] Coel, M. (1995).Ethoyquin; Science vs. Market. Pet Food Industry, pp82-224

[4] M.Valko et al (2007). Free Radicals and Antioxidants in Normal Physiological Functions and human Disease .International Journal of
Biochemical Cell Biology39 (1)44-84.

[5] Wolf C. (2005).The Discovery of The Antioxidant Function OF VitaminE.Journal of Nutrition (3); 363-366.

[6] Ogbuagu, M.N (2008).Inhibitory Effect of Onion and Garlic Extract on the Rancidity of palm and palm Kernels oils. Journal of
Chemical Society of Nigeria Vol.33, Nol pp43-46.

[7]1 Fregga,N.Mand Lercher,G.(1999).Effects of Free Acids on the oxidative stability of vegetable oils.Journal of the American Oil
Chemists Society.76(3);325-329.

[8] J.C.Allen et al (1999).Rancidity in Foods. Applied Science, Elsevier.

Page | 139



International Journal of Engineering Research & Science (IJOER) [Vol-1, Issue-9, December- 2015]

[9] Sultana,B and Anwar,F.(2008).Food Chemistry,108-879.

[10] Russell,F.B.(1994). Measurement of Rancidity, in J.C Allen and R.J Hamilton (Eds), Rancidity in Foods.London;Chapman and
Hall.(3);27-30

[11] Saunders, T.H., Landen, JA, Greene, R.L.Dexler, J.S and Williams, E.J. (1992) Oil characteristics of peanut fruit separated by a non
destructive maturity classification method. Peanut Science, 9; 20-23.

[12] Ojeh, O (1981).Effects of refining on the physical and chemical properties of cashew kernel oil.J.Fats oils Technol., 1b; 513-517.
[13] AOAC methods of Analysis. (2000) 13th edition. Association of official Analytical Chemist; Washington.D.C.128:132-134.

Page | 140



