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Table 1. Acid value, peroxide value, saponification value and cholesterol content of Niger seed oil 
sample. 
 

Parameter  Codex standard Experimental value 

Acid value (mg KOH/g) 0.6 8.69 ± 0.39 
Peroxide value (meq.peroxide/kg) 10 3.80 ± 0.28 
Saponification value (mg KOH/g) 188-192 162.76 ± 0.69 
Cholesterol (mg/l) *ND *ND 

 

*ND, Not detected. 
 
 
 
haricot beans, pea-beans, horse beans and chick peasy. 

Almost every adult at present times develops some 
degree of atherosclerosis, commonly known as 
“hardening of the arteries”. Atherosclerosis leads to 
strokes, heart attacks and other serious health problems. 
High cholesterol, smoking and high blood pressure are 
the principal risk factors linked to heart disease.  

The word “cholesterol” may quickly be associated with 
chronic heart disease and other heart problems. However, 
cholesterol also has essential functions in the body such 
as providing essential components of membrane and 
serving as a precursor of bile acids, steroid hormones 
and vitamin D. Consuming cholesterol in our diet 
increases the level of Low Density Lipoproteins (LDLs). 
There are different varieties of vegetable oil brands in our 
markets and all of them claim to be cholesterol free. Due 
to increasing awareness on the health implications of 
high cholesterol in the diets, most people now prefer to 
purchase cholesterol free vegetable oils (Attarde et al., 
2010). 

One of the other major problem in fats and oil is the 
development of rancidity (oxidative) and deterioration of 
its quality due to multiple environmental and storage 
conditions. The overall effect of oxidation appears in 
unnecessary economic loss. Oxidation is said to be off-
flavor, quality, which results from reaction of atmospheric 
oxygen. The oxidized oils not only deteriorate the taste of 
foods to which they are added but are considered to 
create many health problems, that is, diarrhea, poor rate 
of growth etc. Therefore, the quality of oils is measured 
by determining selected quality parameters such as 
peroxide value, free fatty acid and color (Javid et al., 
2003).  

Normally, fatty acids are found in the triglyceride form; 
however, during processing the fatty acids may get 
hydrolyzed (reacts with water) into the free fatty acid. The 
presence of free fatty acids (FFAs) in oil is an indication 
of insufficient processing, lipase activity, or other 
hydrolytic actions (Gaye, 2009). Therefore, the present 
study was carried out to estimate the extent of rancidity of 
Niger seed oil under room temperature. 
 
 
MATERIALS AND METHODS 
 
The non-branded Niger seed oil used for the study was bought from 

Bahir Dar small scale oil factory. Acid, peroxide, and saponification 
values were determined by standard methods (AOCS, 2003). 
Cholesterol content was estimated using Liebermann-Burchard 
reagent (Attarde et al., 2010). 
 
 

RESULTS AND DISCUSSION  
 
Acid value 
 

Acid value was determined to obtain Niger seed oil total 
free fatty acids that are used in this study. In this study, 
acid value obtained was 8.69 ± 0.39 mg KOH/g (Table 1). 
Its value is much higher than the Codex Standard for 
Named Vegetable Oils (CODEX-STAN210-1999) (0.6 mg 
KOH/g). This hydrolysis is probably caused by a variety 
of agents presence, moisture in the oil, elevated tem-
perature (above room temperature) and most important 
of all, lipases (enzyme) coming from the source or con-
taminating microorganisms. This observation supports 
previous study that unrefined vegetable oils had higher 
acid value than recommended value (Rajko et al., 2010), 

which indicate high free fatty acids and leads to a 
tendency to become rancid that is off-flavor (Tamzid et al., 
2007). Probably, during processing the fatty acids may 
react with water and get hydrolyzed into the free fatty 
acids. In addition, Niger seed oil is processed other than 
chemical refining methods (neutralization), which lower 
the free fatty acid content (Cmolik and Pokorny, 2000). 
Long storage of the oil seeds before or after processing 
may also have been responsible. Kalua et al. (2008) 
discussed that there were changes in oil quality during 
cold temperature storage of the fruit. This high content of 
free fatty acid levels has high probability for decreasing 
the ability of liver to store sugars (Gur and Harwood, 
1991. 
 
 

Peroxide value 
 
Peroxide value is the chemical parameter which is 
frequently used. It is applied in Niger seed oil sample for 
the purpose of estimating the Niger seed oil oxidation 
towards unsaturation apart from getting estimations on 
the stability of Niger seed oil at low temperature. On top 
of that, peroxide value is closely related to certain 
samples’ unsaturation; the more unsaturated a sample is, 
the higher the probability to have high peroxide value.  



 
 
 
 

According to Codex Standard for Named Vegetable 
Oils (CODEX-STAN210-1999), the peroxide value for 
Niger seed oil is 10 meq.peroxide/kg. The high values of 
peroxide obtained could indicate the onset of primary 
oxidation due to lipid degrading enzymes like peroxidase 
and lipoxygenase (Onyeka et al., 2005).  

In this study, peroxide value obtained was 3.80 ± 0.28 
meq.peroxide/kg (Table 1). Its value is lower than the 
codex standard permissibility level, which indicates that 
Niger seed oil may contain preservatives either synthetic 
or natural hence, reduces the high peroxide value over 
time. In addition, Niger seed oil may have low content of 
unsaturation, which are responsible for oxidation and 
leads to rancidity or off-flavor and present results are in 
line with the reported literature (Chabiri et al., 2009; 
Dimberu and Belete, 2011). 
 
 
Saponification value 
 
Saponification value is determined to obtain Niger seed 
oil chain length that is used in this study. According to 
Codex Standard for Named Vegetable Oils (CODEX-
STAN210-1999), saponification value of Niger seed oil is 
in the range of 188-192 mg KOH/g with the average 
value of 190 mg KOH/g. In this study, saponification 
value obtained is 162.76 ± 0.69 mg KOH/g (Table 1), 
which suggest that it contains high molecular weight long 
chain fatty acids hence are unsuitable for soap making 
and also unsuitable for human nutrition (Akinhanmi and 
Atasie, 2008). Lower saponification value indicates high 
proportion of longer fatty acids since saponification value 
is inversely proportional to the average molecular weight 
or chain length of the fatty acids (Muhammad et al., 
2011).  Therefore, the shorter the average chain length 
(C4-C12) the higher the saponification number (Tamzid et 
al., 2007). The value obtained for Niger seed oil during 
this study show that it contains high amounts of long 
chain fatty acids (< C12). Geographical factor most 
probably owing to influence the Niger seed oil product 
where different plantation area gives different products 
(Khazainah et al., 2011). 
 
 
Cholesterol content 
 
In this study cholesterol was not detected which is in line 
with the recommended value. It suggests that Niger seed 
may have high content of phytosterols, which has the 
ability to decrease cholesterol levels (Mortuza, 2006; 
Dept Health and Human Services, Food and Drug 
Administration, 2000). 

Phytosterols compete with cholesterol absorption and 
uptake in the small intestine thereby reducing the supply 
of cholesterol in the blood stream (Muhammet and 
Samija, 2006). Since high blood total cholesterol and low-
density lipoprotein (LDL) cholesterol levels are the main 
risk  factors for coronary  heart disease  (CHD) and  other  
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diseases related to atherosclerosis, reducing cholesterol 
levels reduces the risk of CHD. Phytosterols have no 
effect on the levels of triacylglycerol or HDL cholesterol. 
Plant sterols differ from cholesterol in the presence of a 
methyl or ethyl group in the side chain. This difference 
enables plant sterols and stanols to be absorbed 
minimally or not at all by the intestines. Most of the 
ingested plant sterols pass through the gut and are 
excreted. Oils containing high level of polyunsaturated 
fatty acid are also found to inhibit the activity of 
hydroxymethylglutaryl-coenzymeA-reductase (HMG-CoA-
reductase) which is the regulatory enzyme in cholesterol 
biosynthesis (Carl et al., 2009; Seddigheh et al., 2009; 
Ejikeme et al., 2010).   

Finding from this study opposed previous work that 
cholesterol is present in vegetable oils, although in small 
proportion (Okpuzor et al., 2009; Syed et al., 2003). 
 
  
Conclusions  
 
The results obtained from the study showed that unlike 
acid value, peroxide value and saponification value of 
Niger seed oil sample investigated were within the 
standard which is recommended by Codex Standard for 
Named Vegetable Oils (CODEX-STAN210-1999). In 
addition, cholesterol content of Niger seed oil was nil 
therefore, it is reasonable to conclude that Niger seed oil 
sample investigated was adequate. The results also 
indicate the suitability of the oil samples for domestic or 
industrial applications as well as export trade. 
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