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Abstract

The present work was conducted to evaluate the physicochemical properties of the native groundnut oil
processed in Kordofan region in order to investigate the effect of environmental processing and handling on
quality (Good Manufacturing Practices -GMP-) with respect to SSMO, 1995 and Codex Alimentarius, 2005. Ten
samples of groundnut oil were collected from the four major oil producing localities of the Greater Kordofan
region i.e. Sheikan (Five expellers), Elnuhud (Three expellers), Elrahad (One), and Um Rowaba (One expeller).
The oil samples (two samples from each expeller) were collected and kept in dry bottles sealed tidily and labeled,
then transferred to the laboratory to assess the quality parameters, which include color degree, viscosity,
refractive Index, density, impurities, moisture content, acid value, FFA%, peroxide, anisidine and Totox values.
The results indicated that the degree of colors rangesi.41 - 2.70, while viscosity ranges 39.0- 47.0 poise. The
Refractive index ranges 1.4 - 1.5. Impurity ranges 3.0- 4.0%, the moisture ranges 0.01-0.34%, the acid value
ranges 1.42 -4.0free fatty acids ranges 1.02% -3%;the peroxide value ranges 5-12.0 meqO2/kg, anisidine value
ranges 5.70- 28.06 meq/kg, the totox value rangeds15.70 -52.04 meq/kg. The color degree and Refractive Index
for ten oil samples were within the standards limit, while the viscosity, density and impurities were significantly
higher than the acceptable standards limitation. The moisture contents for all samples were higher than the
recommended limit, while the acid value, FFA% and peroxide value of the all oil samples were in agreement with
the both standards.
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Introduction

The quality of vegetable oil is a measure of identity
and edibility. This is also related to the method of
obtaining the oils from the vegetable source (i.e.
whether it is virgin oil or cold pressed oil) both
obtained without altering the nature of the oil, by
mechanical procedures (e.g. expelling or pressing),
and the application of heat only. This may be purified
by washing with water, settling, filtering, and
centrifuging only (Codex, 2005).

Certain industrial manufacturing and refining
processes may further blend (admixtures of two
edible vegetable oils) according to industrial refining
and production standard (Agimark, 2002). Vegetable
oil sources include coconut, cotton seed, groundnut,
maize germ, mustard seed, palm nut, sesame seed,
soya beans, and sunflower seed. According to Codex
(2005), edible vegetable oils are “foodstuffs which are
composed primarily of glycerides of fatty acids being
obtained only from vegetable sources. They may
contain small amounts of other lipids such as
phosphatides, of unsaponifiable constituents and of
free fatty acids naturally present in the fat or oil”.
They have also been classified (Stanfield, 1986, Anita,
1996; Robert et al., 2003) as lipids, compounds that
are insoluble in water but soluble in organic solvents
such as trichloromethane, alcohol, etc. Since, these
oils begin to decompose from the moment they are
isolated from their natural living environment, with
the production of an unpleasant taste and odor over a
period of time to form oils often being referred to as
rancid. The unpleasant organoleptic characteristics of
the rancid vegetable oils are caused by the presence of
free fatty acids and atmospheric oxidation. This is
accelerated by the exposure of the vegetable oils to
heat, light, moisture, residual natural dyes, pigments
and by the presence of transition metals like copper,
1989).
Therefore, a number of parameters have been used to

nickel and iron (Ronald and Ronald,

characterize the identity and edibility of vegetable oils
i.e. color, odor, and taste are among the basic
parameters. Insoluble impurity fatty acid content and
antioxidants; acid value (AV), peroxide value (PI),

iodine value (IV), refractive index (R I),
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relative density (RD) (Ronald and Ronald, 1989,
Williams, 1990, BP, 1993; Prescott et al., 2002). Ali
(2009) reported that the moisture content of peanut
oil was found to be 0.15%, while Adam et al (2007)
claimed that it was 2.979%. Ali (2009) evaluated the
acid value of peanut oil and he found it was 0.973 mg
NaOH/g , while Taha (2000) showed only 0.26 mg
NaoH/g. Ali (2009) found that the P.V. of peanut oil
was 6 meqO2/ Kg oil, while a value of 7.8 meqO2 / Kg
oil was reported by Taha (2000). As well as 9.767
meqO2/ Kg oil documented by Adam et al (2007),
The anisidine value was found to be 10 meq/Kg oil,
which conduted by Ananda et al (2013), the totox
value of peanut oil was found to be 50 meq/Kg oil
conducted by Ananda et al (2013). Thus Totox value
may provide a measure of the total oxidation of edible
oil, so the present investigation was conducted to
analyze groundnut oils, for evaluation of quality
parameter such as physicochemical parameters of
Groundnut oils collected from Kordofan region
expellers in crude vegetable oils compare with quality
parameters established by SSMO, 1995 or Codex,
2005.

Materials and methods

Sampling procedure and preparation

Ten samples (approximately 500 ml each) were
collected from the four major vegetable oil producing
localities of the State; Sheikan (Five expellers),
Elnuhud (Three expellers), Elrahad (One expeller),

and Um Rowaba (One expeller).

Two samples of oil were collected from each oil
Expellers. The oil sample was kept in dry bottles
sealed tidily and labeled. The samples were
transferred to the laboratory to assess the quality

parameters.

Quality parameters determination

Determination of color

The color was determined according to ASTM Color
1500 (2010) using a standard light source .A liquid
sample was placed in the test container and compared
with colored glass disk ranging value from 0.5 to 8.
The viscosity was determined using an Ostwald-U-

tube viscometer according to Cocks and Van Rede
(1966).
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The refractive index (RI) was determined by Abbe 60
Refractometer as described by the AOAC (1984). The
refractive indices of all samples were determined at

20°C.

Relative Density was determined by pycnometer
method according to AOAC (1990).

Impurity

The impurity was determined according to the
methods described by Mohammed and Khattab
(2011). The impurity was expressed as impurity

percentage.

Moisture content (MC) was determined according to
the AOAC (1990).

Acid value (AV) was carried out according to the
British Standard Institution (1958) methods.

Free fatty Acids (FFA) was determined according to
Cock and Van Rede (1966). The FFA was expressed as
percent oleic acid, while the AV as milligram of KOH

per gram oil sample.

Peroxide value (PV) of oils, which indicates the extent
of overall oxidation, was determined according to the
AOAC (2000) methods. It was expressed as meqO-/
Kg oil.

The anisidine value (A.V) or the carbonyl value was
measured in the oil according Holm et al (1972). It

was expressed as meqO-/Kg oil.

The Totox Value (TOV) is calculated value based on
peroxide and anisidine value, was determined
according to the Holm (1972) according to the
following Equation: Totox value = 2xproxide +

Anisidine value.

Statistical analysis

Data were analyzed using Statistical Package for
Social Sciences (SPSS). The means were tested using
one factor analysis of variance (ANOVA), and then
separated using Duncan’s Multiple Range Test
(DMRT) according to Duncan (1995).
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Results and discussion

Physical parameters of groundnut oils collected from
greater Kordofan expellers

Color degree

The statistical analysis for color degree in the
investigated samples showed that there were no
significant differences (P<0.05) between the samples
E1, E4 and E7 and between E2, E3 and E9. The mean
value of the color degree of all the samples was 1.944;
it was ranged between 1.41 and 2.70 in E3 and E1o0.
The sample E7 resulted in significantly the highest
color degree, while the lowest value were found in the
expellers E3, E6 and E9.The Sudanese standards
specified that the color degree in the sample must be
less than 3 degree. Through this study all Expellers

within the limit of those standards.

Viscosity

Total mean of viscosity was found to be 41.83 poise,
the samples Ei, E;, E4; and Eio resulted significantly
the highest viscosity, while samples Es and Eg were
the lowest. The statistical analysis for viscosity value
in the investigated samples showed that there were no
significant differences (P<0.05) between the samples
E1 and E8. Also there were no significant differences
between samples in expellers E2, E3, E4, E5, 46, E7,
Eog and E10 at the same probability.

Refractive index

The statistical analysis for Refractive index value in
the investigated samples showed that there were no
significant differences (P<0.05) between the samples
in expellers E2, E3, E4, E5, E7, E8, Eg and E10, but
there were significant differences between samplers

E1 and E6 at the same probability.

The mean Refractive index for all samples Expellers
was 1.238 nm. The Sudanese standards specified that
the refractive index must be in the range of 1.460-
1.465. The present findings revealed that E, E4 and Es

were not in agreement with the Sudanese standards.
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Table 1. Physical properties of groundnuts oils selected from greater kordofan expellers peanut oils.

Expellers Color Degree Viscosity poise Refractive Nm Density g/cm3 Impurity %
E1 (2.03)ap+0.01 (47.0)2 £ 11.2 (1.5)2+ 0.02 (0.94)4 +0.01 (3.7)2 +0.05
E2 (2.08)2 £0.13  (41.7)?b £1.07 (1.4)2b +0.04 (1.4)2+0.02 (3.8)2 +0.12
E3 (1.41) ¢+0.08 (40.2)#> +1.20 (1.4)2>+0.04 (1.1)be +0.05 (4.0)2 £0.01
E4 (2.00)2P+0.01 (42.1)?> +0.40 (1.5)2> +0.04 (1.1)bc +0.06 (3.14 +0.14
Es5 (2.07)2 £0.60  (41.4)? +1.20 (1.4) 3 +0.02 (1.2)b +0.01 (3.24 +o0.01
E6 (1.70)bc+£0.60  (40.1)3b +0.20 (1.4)b+0.02 (1.0)¢+0.04 (3.4)P¢d+0.40
E7 (2.24)2+0.13 (43.7)?b +1.50 (1.4) 2 +0.02 (1.0)¢ +0.01 (3.6) 2 +0.50
E8 (2.31)240.17 (39.0)P £0.06 (1.5)3b +£0.02 (1.0)¢ +0.01 (4.0)2 £0.07
E9 (1.60) ¢+0.09 (40.8) 2p+0.70 (1.4) 2> +£0.04 (1.1)bc +0.05 (3.3)9 +0.07
E10 (2.00)2 £0.02  (42.3) +1.13 (1.4)?> +0.05 (1.1)bc +0.05 (3.0)4 +£0.05

* E1 To Eio represents oil expellers audited.

*Each value is an average of three replicates.* Each value is average * standard deviation.

* Values in column share the same superscript letter show no significant difference at 0.05 levels.

Density

The statistical analysis for density value in the
investigated samples showed that there were no
significant differences (P<0.05) between the samples
E3, E4. E9 and E10.Also there were no significant
differences between the samples E6, E7 and E8. The
mean value of the density for all samples collected
from kordofan expellers was found to be 1.08 g/cms.
Sample E; has the highest density 1.2 g/cm3, while the
sample E; showed the lowest density 0.8 g/cms3. Also
there is no significant different (P<0.05) between E,4

and Es.

All Expellers were not in agreement with the

Sudanese standards which ranged 0.912-0.920

g/cms.

Impurity

The statistical analysis for Impurity value in the
investigated samples showed that there were no
significant differences (P<0.05) between the samples
collected from expellers E2, E3 and E8. Also there
were no significant differences between the samples
E4, E5 and E10. Total mean of Impurity was found to
be 3.51%.

The samples E; and Eg resulted insignificantly the
highest impurity, while samples E, and E.o were the
lowest. The Sudanese standard specified that the
Impurity must be less than 0.05%. These results
showed that all samples were higher from the

standards limit.

Table 2. Chemical parameters of Groundnuts oils collected from oil expellers in greater Kordofan State.

Expeller Moisture Acid value F.F. A Anisidine value Peroxide value Totox value
code (%) (mg/g) (%oleic) (mEq/Kg) (mEqO:/Kg) (mEg/Kg)
E1 (0.11)¢ +0.03 +0.671(1.72) +0.13(2.85) +0.50%(7.60) (5.00)4+0.31  (17.60)f £0.25
E2 (0.22)» +0.01 *1.02f(2.00) +0.541(1.68) +0.08¢(14.00) (7.03)¢+0.40 (28.06)d +0.02
E3 (0.03)2+0.00 +£0.071(1.42) £0.02¢(2.00) +0.501(5.70) (5.00)4 +0.72  (15.70)% £0.31
E4 (0.03)e+0.09 +0.034(2.69) +0.058(1.03) +0.14 f(11.20) (6.04)d £0.26 (23.28)¢ +0.33
Es (0.23)> +0.08 +0.02¢(3.36) +0.34¢(2.07) +0.70328.06)  (11.93)2 £0.23 (51.92)2 £0.07
E6 (0.24)» +0.06 +£0.048(2.17) +0.10¢(2.07) #0.12 415.03) (8.05)¢+0.07 (31.43)¢ £0.62
E7 (0.20)¢+0.00 +0.06"(3.82) +0.06%(2.78) +0.54P(20.45) (10.33)P+0.12  (41.11)P +0.70
E8 (0.21)¢+0.02 +0.071(1.74) +0.048(1.02) +0.119(15.08) (8.20)c+0.15  (31.48)c +0.22
Eg (0.18)4+0.04 +0.218(2.16) +0.049(2.10) +0.30%(14.31) (7.30)c+0.25 (28.60)4 £0.73
E10 (0.34)2+.0.5 £0.02?%(4.00) +0.103(3.00) (28.61)2 £0.70 (12.02)2 +0.18 (52.04)? £0.35

*E1 To Eio represents oil expellers audited.

*Each value is an average of three replicates.* Each value is average * standard deviation.

*Values in column share the same superscript letter show no significant difference at 0.05 levels.
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Chemical parameters of Groundnut oils collected
from greater Kordofan expellers

Moisture contents

The statistical analysis for moisture content in the
investigated samples showed that there were no
significant differences (P<0.05) between the samples
E1 and E3, and between E2, E5 and E6, also the E7
and E8 statistically showed the same results. The
moisture mean of all the samples collected for study
was 0.177, the highest value (0.34) recorded in E4 and
the lowest value (0.01) was shown in E7. The present
findings were lower than (2.33) reported by Omer et
al (2007) for groundnuts oil. The Sudanese standard
recommended that the moisture content of groundnut
oil must be less than 0.02 %, so according to this we
can conclude that all Expellers in present work not in

agreement with the Sudanese standards limitations.

Acid value

The statistical analysis for acid value in the
investigated samples showed that there were no
significant differences (P<0.05) between the samples
(E1, E3 and E8), and between (E2, E6 and E9). The
overall mean for the acid value in all expellers of
Kordofan was 2.91mg KOH/g oil. It ranged between
4.0 and 1.42 which revealed in E3 and Eio,
respectively. The present results were higher than
(0.68) reported by Omer et al (2007). The results
obtained from the all expellers were approved by the
Sudanese standards (4.00 mg KOH/g oil).

Free fatty acids

The statistical analysis for free fatty acids in the
investigated samples showed that there were no
significant differences (P<0.05) between the samples
E1, E7 and E10, and between E3, E5, E6 and E9, also
there were no significant differences between E3 and
ES8.

The mean of free fatty acids obtained from oil
samples in all Expellers of greater Kordofan was
found to be 2.06 % the highest value(3.00%) of free
fatty acids was found in E10, and the lowest value in
E8(1.02%). These present results higher than (0.343)
reported by Omer et al (2007) for Sudanese

groundnuts oil.
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The Sudanese standard decided that the limit of free
fatty acids must be not more than 3% as oleic acid,
which confirmed that all Expellers in present work

within the limit of those standards.

Peroxide value

The statistical analysis for peroxide value in the
investigated samples showed that there were no
significant differences (P<0.05) between Eiand E3,
and between E2, E6, E8 and Eg, while the E5 and E10
were statistically showed the same results. The mean
of peroxide value for all sample collected from the
greater Kordofan expellers was 8.6 the highest value
was (12.0 meqO2/kg oil) in E10 and the lowest value
(5.0 meqO2/kg oil) in E1 and E3.These rang of
peroxide value in agreement with (6.33 meqO2/kg
oil) reported by Omer et al (2007), As well as lower
than that value of (20.0 meqO2/kg oil.) reported by
Ananda et al (2013) for groundnut oil. The Sudanese
standards specified that the peroxide value must be
less than the 15meqO2/kg oil. The study results
showed that all samples within the Sudanese

standards limit (table 2).

Anisidine value

The statistical analysis for anisidine value in the
investigated samples showed that there were no
significant differences (P<0.05) between the samples
Esand E10, and between E2, E6, E8 and E9.The mean
of anisidine value for all samples collected from
greater Kordofan Expellers was 15.98.The highest
value was (28.06 meq/kg oil) in E10, and the lowest
value (5.70) in E3. Ananda et al (2013) reported that
anisidine value of peanut oil is (10.0).The Iranian
standards showed that anisidine number must be less
than the 26 meq/kg oil. According to our findings in
present work the expellers E5 and E10 were out of the
standards limit, while the others Expellers within the

standards limit.

Totox value

The statistical analysis for Totox value in the
investigated samples showed that there were no
significant differences (P<0.05) between the samples
of E5 and E10, and between E6 and E8, in addition to
E2 and E9.
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The mean value of Totox for all samples collected
from greater Kordofan expellers was 32.12 meq/kg
oil. The highest value was (52.04meq/kg) in E10 and
the lowest value (15.70 meq/kg) in E3. Iranian
standards specified that Totox value must be less
3omeq/kg. The highest value (50.0 meq/kg oil.) of
expeller E10 in agreement with Ananda et al. (2013)
who reported the same value (50.0 meq/kg oil). The
study results showed that E5, E6, E7, E8, and E10
were out of the standards limit, while the others

Expellers within the standards limit (Table 2).

Conclusion
The processing has varied effect on some parameters
like Refractive index, density, moisture content,

anisidine value and totox value.

The environmental processing of groundnuts oil in
this expellers studied have characteristics almost
differ from those specified by SSMO or/and Codex

Alimentarius.

Acknowledgements

I would like to express my deepest gratitude and
sincere thanks to Dr. Moyad Balal Dean of Faculty of
Natural Resources and Environmental Studies,
University of Kordofan and Dr. Elshiekh for analyzing
this data. My thanks due to my brother Imad Eldein,
my uncle Ahmed for their greatest help during the
course of this work. Last not least my thanks also
extended to the Staff of the Department Biochemistry
and Food Science, Faculty of Natural Resources and

Environmental Studies, University of Kordofan.

References
A.0.A.C 1990.
Association of Analytical
Washington D.C.

Official Methods of Analysis,

Chemists. 15th Ed,

Agimark. 2002. “Blended Edible Vegetable Oils
Grading and Marking Rules”. Gazette of India, G.S.R.
163, Part II, Section 3, Sub-Section (i),

Ali AH. 2009. Physicochemical Characteristics of
Vegetable Oils as Affected by Oven Heating. Master

Thesis. University of Khartoum.

2016

Ananda VH, Krishnappa SB, Desai SP,
Sudhakar T, Nanjundaiah VK, Barnabas J .
2013. Deteriorative Effects of Repeated Boiling on the
Nutrition Value of Edible Oils, International Journal

of Biological &Pharmaceutical Research 2013; 4(5):
333-339.

AOAC. 1980. Official Methods of Analysis. 13th
Edition, Association Official Analytical Chemistry,
Washington, DC., USA.

ASTM. 2010. American Society and Testing Material

international is a member of cross.

Awad Elgied TEE. 2000. Effect of frequent frying
and storage on quality of Sudanese edible oil.
International Journal of Agricultural and Research

2455-7668.

Cocks LV, Van Rede C. 1966. Oil Laboratory
Jan 1Handbook for Oil and Fat Analysts

Codex Alimentarius Comission .2005. “Named

Vegetable Oils”. Codex Stan 210(8), 1121.

Duncan DB. 1995. Multiple Range and Multiple F-

Test. Biometrics,11: 1- 42.

Eltom OAO, Yagoub AA. 2007. Properties of
processed peanuts (Arachis hypogaea L.) oil in
relation to Sudanese standards: Acase study in Nyala:
South Darfur State; of food
technology, 5(1), 71-76.

Sudan Jorunal

www.medwelljournals.com/abstract/?doi=jftech.200

7.71.76.

IUPAC. Standard Methods for the Analysis of
QOils, Fats and Derivatives, 7th ed. 1987.
International Union of Pure and Applied Chemistry
Blackwell Oxford, UK.
Methods; 2.501- 2.505.

Scientific Publications.

Khidir MO. 2003. Source of vegetable oils and fats
in Sudan. Vegetable oils and fats workshop, Sudanese
Standards and Metrology Organization, Khartoum,

Sudan.

234 | Babeker et al.


http://www.medwelljournals.com/abstract/?doi=jftech.2007.71.76
http://www.medwelljournals.com/abstract/?doi=jftech.2007.71.76

Int. J. Biosci.

Mohammed AA. 2003. Vegetable oils and fats
industry in Sudan. Vegetable oils and fats workshop,
Sudanese Standard and Metrology Organization,
Khartoum, Sudan.

Mohammed ME, Khattab AH. 2011. The
laboratory Manual of Agricultural Biochemistry 2nd
edition, University of Khartoum Printing Press.
Khartoum, Sudan.

Robertson H. 2005. “Nigeria Gears Up For
Mandatory Food Fortification”. Sight and Life
Newsletter 3, 13-14.

Shahidi F, Zhong Y. 2005. Lipid Oxidation
Measurement Methods. Bailey’s Industrial Oil and
Fat Products, 6th Ed, 6 Volume Set. Fereidoon
Shahidi. John Wiley & Sons, Inc.; 357-385

SSMO. 1995. Sudanese Standard and Metrology
Organization. Sudanese Standards Specified for

peanut oil for use, No.6.

2016

Sudanese Chambers of Industries Association
SCIA). 2003. Report on Oil and Soap Sector, the

Union of Industries, Khartoum, Sudan.

Thurman BH. 1932. Characteristics of Colors in
Vegetable Oils and Methods of Removal, Ind. Eng.
Chem. 24(10), 1187-1190 P.
http://dx.doi.org/10.1021/ie502742026.

Weiss
Limited, New York.

EA. 1983. Oilseed crops. Longman Group

Wong ML, Timms RE, Goh EM. 1988.
Colorimetric dtermination of total tocopherols in
palm oil, olein and stearin. Journal of American Oil
Chemistry Society 65(2), 258.

http://dx.doi.org/10.1007/BF02636412.

235 | Babeker et al.


http://dx.doi.org/10.1021/ie50274a026
http://dx.doi.org/10.1007/BF02636412

