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      Oils of vegetable origin are of great importance in food, soap, and cosmetic industries which are sometimes used as lubricants and raw 
materials for biodiesel production depending on their viscosity and thermal stability. This work provides insight into the fatty acid 
components, physicochemical properties and thermal stability of some refined vegetable oils. The Saponification values, peroxide values, 
acid values, iodine values and refractive index of these oils range from 185.38 to 209.26 mg g-1 KOH, 2.00 to 37.00 meq O2/kg, 2.50 to 
5.50 mg KOH/g, 31.09 to 89.46 g/100g and 1.441 to 1.488, respectively The activation energies obtained from Arrhenius-type equation 
vary from 11.32 to 3.85 kJ mol-1, while the enthalpy (∆H#) and entropy (∆S#) of activation obtained from Eyring-type equation range from 
6.852 to 14.317 kJ mol-1 and -31.85 to -29.06 J mol-1 K-1, respectively. The Gibbs free energy of activation (∆G#) ranges from 15.51 to 
23.81 kJ mol-1. The Pw oil brand has the highest thermal stability and resistance to shear stress due to its high activation energy and a low 
degree of unsaturation. The heat was absorbed during the process, the reaction mechanism was associative and the entire process was non-
spontaneous. 
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INTTRODUCTION 

 
      Studies have shown the functional health benefits of 
vegetable oils as a result of their components ranging from 
several oil-soluble vitamins, essential fatty acids, 
phytonutrients, antioxidants, antimicrobial and antibacterial 
activities. These oil components are useful for immune 
regulation and prevention of various diseases and the oils 
serve as surpassing source of energy when compared to 
carbohydrates and proteins which are also important 
constituents of our diets [1-3]. 
      The compositions and operating temperature of a 
particular vegetable oil dictates  the  physical  and  chemical  
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properties  of  such  oil  as  well  as  the quality of the oil for 
human consumption [4-6]. Oils exposed to high 
temperatures might encounter peroxidation after a long 
period, and the consequences of this could be to induce 
oxidative stress in endothelial cells when such oils are 
consumed [7,8]. Similarly, presence of excess polar 
compound in the frying oils which are reused repeatedly 
could result in high risk of hypertension when consumed, it 
could also raise the total lipid serum with low lipoprotein 
density [9,10]. The main focus of this work is to investigate 
the stability of brand vegetable oils which are commercially 
available by studying their thermophysical and 
physicochemical properties. Therefore, physical and 
chemical properties, temperature stability, viscosity as well 
as and the fatty acid compositions of the vegetable oils were 
investigated. 
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MATERIALS AND METHODS 
 
Sample Collections 
      Seven different brands of commercial vegetable oils (Gn, 
Pw, Md, Ld, Bm, Kg and Gy with brand names Gino, Power, 
Mamador, Lahda, Bimoli, Kings and Goya oils 
respectively) were purchased from different supermarkets 
within Ogbomoso; Nigeria (Latitude 8°8′N, Longitude 
4°16′E) and Lagos metropolis, Nigeria (Latitude 6°35’N, 
Longitude 3°45’E). The oils were stored at room 
temperature in a dark cupboard to prevent exposure to light 
before usage. 
 
Analysis of Chemical and Physical Properties of the 
Oils 
      Chemical analysis. Determinations of saponification 
value, peroxide value, free fatty acid, and iodine value for 
the seven samples were carried out using AOAC methods. 
      Saponification value. About 5 g of the oil was weighed 
into a flask (250 ml Erlenmeyer Flask) connected to a reflux 
condenser to gently boil the sample on a water bath. About 
50 ml of alcoholic KOH was added and the mixture was 
shaken until a clear homogeneous solution was obtained 
after about 30-60 min indicating a complete saponification. 
The sample was then allowed to cool to room temperature. 
0.5 N HCl was titrated against the sample using a 
phenolphthalein indicator until the pink color of the 
indicator disappeared. Replicate titration was performed to 
obtain the average value. The blank titration was carried out 
similarly with only 50 ml of alcoholic KOH without the oil 
sample. The saponification value was calculated using the 
equation below 

      
      

W
NSBtionSaponifica 1.56)( 

                                   (1) 

 
      where B is the average volume (ml) of HCl obtained 
from blank titration, S is the volume obtained from           
titration HCl against the sample, N is the normality of            
HCl (mmol ml-1), W is the weight (g) of the sample and 
56.1 is molecular weight (MW) of KOH (mg mmol-1). The 
saponification value is expressed as mg KOH per g of 
sample. 
      Peroxide  value.  About  30 ml   acetic  acid-chloroform 

 
 
solution was added to 5 g of oil in a 250 ml glass-stoppered 
Erlenmeyer flask, the mixture was swirled to dissolve the 
oil. About 0.5 ml of saturated KI was added to the mixture, 
it was then allowed to stand for few minutes with occasional 
shaken at an interval of 1 minute, after which 30 ml distilled 
water was added. Sodium thiosulphate (0.1 N) was titrated 
against the solution with vigorous shaking until a yellow 
color almost disappeared. 1% Starch solution (0.5 ml) was 
added giving a blue color, and the titration process 
continued until the blue color just disappeared. The average 
volume of titrant used was taking after repeated titrations. 
The blank titration was conducted following the same 
procedure but without the oil sample. The peroxide value 
was obtained from titration as follows: 

 
      1000)(





W

NBSvaluePeroxide                                  (2) 

 
      The peroxide value is expressed as meq peroxide per kg 
of sample, S is the volume of titrant (ml) used for the 
solution containing the sample, B is the volume of titrant 
(ml) used for the blank solution, N is the normality of 
Na2S2O3 solution (meq ml-1) 1000 is the conversion units 
(from g to kg) and W is the mass of the weighted sample.  
      Free fatty acid. About 100 ml of neutralized alcohol 
and 2 ml of phenolphthalein was added to 5 g of the oil 
sample in a 250 ml Erlenmeyer flask and was shaken. 
NaOH (0.1 N) was titrated against the mixture with 
thorough shaking until the endpoint was achieved giving a 
slight pink coloration which only persists for a few seconds. 
The average volume of sodium hydroxide used was 
obtained after 3 replicate titrations. The free fatty acid value 
was calculated as follows: 
 
      100282)(% 




W
NVacidoleicasFFA                          (3) 

 
      where %FFA is percent free fatty acid (g/100 g)                   
which is expressed as oleic acid, V is the volume of               
NaOH (ml) used during titration, N is the normality of                            
NaOH (M, 000 ml), 282 is the molecular weight of oleic 
acid (g mol-1) and W is the mass of the oil (g). The acid 
value could be obtained from free fatty acids by multiplying 
with a factor of two. 
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      Iodine value. 10 ml of chloroform was added to 0.5 g of 
oil sample in a 500 ml stoppered flask. 25 ml of Hanus 
iodine solution was pipette into the flask and the mixture 
was allowed to stand for about 30 min in the dark with 
occasional shakes then, 20 ml of saturated potassium iodide 
solution was added to the mixture. 100 ml of freshly boiled 
and cooled water was added to wash down any free iodine 
on the stoppered flask. The standard solution of sodium 
thiosulphate (0.1 N) was gradually titrated against the iodine 
solution in the flask with constant shaking until yellow color 
almost disappears. About 2 ml of starch indicator was then 
added and the titration continued until the blue color 
entirely disappeared. The volume of titrant was recorded 
and the Iodine value was calculated as follows: 
 
      

W
NSBvalueIodine 9.126)(                                     (4) 

 
      where B is the volume of blank titrant (ml), S is the 
volume of titrant titrated with sample (ml), N is the 
normality of Na2S2O3 (mol/1000 ml), 126.9 is the molecular 
weight of iodine (g mol-1) and W is the sample mass (g). 
The Iodine value mass (g) of Iodine absorbed per 100 g of 
sample. 
 
Physical Measurement  
      Specific gravity and refractive index measurement. 
10 ml of distilled water was measured into a clean and dry 
density bottle and was weighed; the bottle was dried and 
cleaned. The same volume of oil samples was measured into 
the same bottle and was weighed. The values obtained for 
the two parameters were then compared with the weight of 
the empty density bottle to obtain the actual weight of the 
oil as well as that of water. The specific gravity of the oil 
was obtained using the formula 

      
      

waterofdensity
sampleoilofdensitygravitySpecific                               (5) 

 
Refractive indices were measured using an ATC 
refractometer. The sensor point of the refractometer was 
cleaned and a little portion of the oil was introduced on the 
sensor and the lid was closed. Then readings were then 
recorded  as the  angle  of  refraction (θ)  and  the  refractive 

 
 
indices (n) were obtained. 
      Viscosity measurements. The oil samples were heated 
to temperatures of 60, 70, 80, 90, 100 and 120 °C and the 
viscosity of the heated oil was determined on a viscometer 
with an adjusted speed of 6, 12, 30, 60 rpm, starting with 
the least speed. The sample was loaded into the spindle, and 
the results were read in millipascal seconds (mPa s).  
      Viscosity-temperature dependency. The relationship 
between the viscosity and temperature had previously been 
shown in an Arrhenius-type equation [11], and this is 
expressed in Eq. (6) as follows: 
 
       








RT
Eaexp0                                                             (6) 

 
      Equation 6 can further be linearized by taking the 
natural log of both sides resulting in Eq. (7) below: 
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      where η is the viscosity in mPa.s, η0 is the Arrhenius 
(pre-exponential) constant, R is the gas constant given as 
8.314 J k-1 mol-1, T is the absolute temperature in Kelvin and 
Ea is the activation energy in kJ mol-1 and this could be 
obtained from the slope of a plot of lnη against 1/T.  
      However, the enthalpy, entropy and Gibbs free energy 
of activation were calculated from Eyring-type equation 
(Eq. (8)), this is similar to the Arrhenius-type equation but 
is based on transition state theory; 
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      where ∆H#, ∆S#, kB, and h represent enthalpy of 
activation, the entropy of activation, Boltzmann constant 
(1.38 × 10-23 J K-1) and Planck’s constant (6.6 × 10-34 J s), 
respectively.  
      The linearized form of the equation is given as Eq. (9) 
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      The enthalpy of activation H# and entropy of activation 
S# were obtained as the slope and intercept respectively 
when ln(η/T) is a plotted against (1/T); Gibb's free energy of 
activation (∆G#) was obtained from enthalpy and entropy of 
activation using the equation below: 

      
       STHG                                                       (10) 

 
Fatty Acid Analysis and Quantification 
      Methylation of the sample oil (seven samples) was done 
using the already established procedure [12]. The oil 
samples were homogenized by heat for the formation of 
methyl esters and the fatty acid analysis was carried out as 
described previously with some modifications. 1 ml of 0.5 
N KOH in methanol and 1 ml of boron trifluoride in 
methanol were added to 100 mg of each oil sample in 
different tubes, the tubes were shaken in a vortex mixer and 
transferred to a COD reactor for 1hr at 100 °C. The tubes 
were then allowed to cool and 2 ml of salt 10% v/v NaCl 
and 2 ml of hexane were added, the mixture was shaken 
vigorously and left to settle for the separation of phases 
subsequently.  
      An aliquot of 1 ml was taken from the supernatant, 
deposited in a hermetically sealed amber vial with 9 ml of 
hexane and was frozen at -26 °C until injection into the Gas 
Chromatograph/Mass Spectrometer. The composition of 
fatty acid was analyzed using GC-MS (Model 7693, Agilent 
Technologies, with auto sampler) equipped with a flame 
ionization detector (FID). HP5 wax capillary column (30 m 
long by 0.25 mm, internal diameter and 0.25 μm phase 
thickness) was used. The temperatures of the injection and 
detector were 26 °C and 27 °C, respectively. The flow rate 
of the carrier gas (N2) was 2 ml min-1. Oven temperature 
programming was as follows: 100 °C (initial) to 180 °C           
(5 °C min-1) which finally increased to 220 °C (0.8 °C min-

1). Injection volume was 0.5 μl of each sample; fatty acid 
methyl ester (FAME) peaks were identified by comparison 
of retention times to the standard mixtures (GLC-10, GLC-
20, GLC-40) and GLC-80 sep ms (St Lous, MO, USA). The 
peak areas were computed and the percentage of FAME was 
obtained as area percentages by direct normalization data 
and is expressed as normalized peak area percent of all 
identified FAME. 
 

 
 
RESULTS AND DISCUSSION 
  
      Table 1 shows the physicochemical properties of the 
vegetable oils. The measurement of saponification, 
peroxide, free fatty acid, and iodine values as well as 
refractive index, specific gravity and viscosity remain an 
important approach (among others) to assess the qualities of 
fats and oils, their suitability for human consumption and 
industrial applications [13]. 
      The relationship between saponification value,             
SV (mg of KOH per g of fat) and average molecular weight 
of triglycerides of fats and oils has been established, and the 
mechanism is based on the interaction between the fatty 
acid chain and the potassium hydroxide. Oils with higher 
SV are suggested to contain low to medium-chain fatty 
acids [14-16]. The saponification values obtained for the 
seven brands of vegetable oils under study indicate that the 
vegetable oil Gn has the highest SV (209.26 mg g-1 KOH) 
and Ld has the lowest value (185.38 mg g-1 KOH). The SV 
which varying from 185.38 to 209.26 mg g-1 KOH for the 
seven brands of oils were in close range with those reported 
as standard (186 to 209 mg g-1 KOH) by Codex [17] for 
crude vegetable oils such as peanut, palm, maize, cotton, 
grape, sesame seed oils and soya bean oil [17]. 
      Fats and oils, as important as they are to human 
survival, are susceptible to oxidation, the state which is 
referred to as rancidity. This deterioration in the quality of 
fats or oils could be monitored by evaluating the peroxide 
value (PV) of such oil. The chemistry behind this oxidative 
rancidity is a continuous oxidation of olefin bonds that are 
present in the unsaturated fatty acids to form peroxides or 
hydro-peroxides with final products as aldehydes, ketones 
as well as acids with low molecular weights [13]. The PV of 
the seven brands of oils (Table 1) ranges from 2.00-        
37.00 meq O2/kg. A very low PV has been recommended 
for oils most especially edible oils, and in case of storage, a 
higher PV is a negative indication showing that the oils 
would be finally unsuitable and unusable for human 
consumption. Following several standards by countries and 
regulatory organizations; Germany has recommended a PV 
of 10 meq O2/kg and 5 meq O2/kg for virgin oils and refined 
fats and  oils,  respectively  [6],  similarly  [17] ,  had earlier 
recommended that a PV be limited to 15 meq O2/kg oil  and 
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10 meq O2/kg oil for virgin oils and refined fats and oils, 
respectively. Going by the recommendations above, only 
Pw, Md, Ld, Bm and Kg oils with PV of 4.50, 2.00, 3.00, 3.00 
and 2.50 meq O2/kg respectively, may be considered 
suitable for human consumption, whereas Gn and Gy oils 
with outrageous PV of 15.0 and 37.0 meq O2/kg oil 
respectively may be considered to be rancid and hence not 
suitable for human consumption, they may, however, serve 
other purposes such as for lubrication. 
      The free fatty acids and peroxide value have been jointly 
implicated in the peroxidation and rancidity of edible oils; 
high values of these parameters are responsible for a defect 
in the flavor of oils and influencing the organoleptic 
properties of the oils negatively. Free fatty acids in oils 
represent fatty acids that have been dissociated from the 
triacylglyceride molecules and this is a product of high level 
of degradation and quality deterioration [4,18]. The free 
fatty acid values of the oils (Table 1) ranged from 1.30-
2.80% with the highest value in Kg, while the acid values 
ranged from 2.50-5.50 mg KOH/g. The standard acid value 
according to Codex [17] was given to be between 0.6 to 
10.0 mg KOH/g from refined and virgin palm oils. The 
higher acid values obtained for these oils indicate that the 
oxidation process might have just been initiated due to poor 
storage conditions or other environmental factors.  
      One of the important interests for food scientists        
dealing with oils is the composition of fatty acids              
present in the oil, whether saturated or unsaturated,               
as this factor is used in screening the suitability of                         
the oils for consumption, unsaturated fatty acid is                        
of greater interest when it gets to health benefits and                      
iodine value is an important parameter in oil                        
analysis because it gives a direct measure of the                       
level of unsaturation of fatty acids in the oil.                                 
Industrial processing of oil such as hydrogenation                     
also takes advantage of this parameter. The decrease                        
in iodine value is an indication of double bonds               
destruction by oxidation, disintegration or               
polymerization [13,15,19-21]. As shown in Table 1,                   
the range of iodine values for the seven brands of                
oils under study were from 31.09 to 89.46 g I2/100 g of oil. 
These iodine values were higher than the range reported for 
babassu (10-18 g I2/100 g), coconut (6.3-10.60 g I2/           
100  g),    red    palm   (50.00-55.00  g   I2/100 g)   and  palm 

 
 
kernel (14.10-21.00 g I2/100 g) oils [17]. Comparing the 
level of unsaturation of the oils under study, it could be 
inferred that the level of unsaturation of the oils is in the 
order Ld > Gy > Gn > Bm > Md > Pw > Kg. The Kg oil with 
the lowest iodine value consists mostly of saturated fatty 
acids and the level of unsaturation of fatty acids in Ld is the 
highest. 
      The refractive index and specific gravity play important 
roles in the determination of the purity of oils, with a high 
refractive index associated with a high degree of 
unsaturation in fatty acids and an increase in double bond 
conjugation was reported to be responsible for the increase 
in refractive index. It relates directly with specific gravity 
which is also dependent on temperature. The relationship 
between the refractive index and iodine value has also been 
reported for fresh/virgin oil [22-25]. From the refractive 
indices reported in Table 1, Ld oil has the highest refractive 
index (1.488) and Gn has the least value (1.441). However, 
the range of refractive index values obtained for the oils is 
in parallel with 1.47 value reported by Walia et al. (2013) 
[24], and also within the range of 1.4677-1.4707 for virgin, 
refined and refined-pomace oils as reported by Codex [17]. 
A similar trend was observed for the specific gravity of the 
oils reported in this work.  
      Viscosity in fluid is a factor of molecular cohesion             
and adhesions, as well as intermolecular friction which 
results in resistance to fluid flow and deformation                       
in shear. Viscosity of seed oil is a function of its                 
chemical and fatty acid compositions, the higher the degree 
of unsaturation in the fatty acid components of vegetable 
oils, the lower the viscosity of the oils. Temperature 
variation is one of the physical conditions clarifying 
whether the viscosity of a liquid decreases, increases or 
remains fairly constant [26,27]. To determine the 
rheological properties of the vegetable oils, the influence of 
temperature on their viscosities was studied. As the 
temperature increases, the viscosities of the vegetable oils 
decrease exponentially (Fig. 1), confirming previous 
assertions about the oil viscosity-temperature relationship 
[28]. 
      Activation energy determination remains one of the 
approaches  to  the  identification of the thermal stability of 
the vegetable oils. However, the activation energy of the 
process, the  energy  required  to  change  the  oil   viscosity, 
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Table 1. Chemical and Physical Properties of the Selected Refined Brand of the Vegetable Oils 
 

Chemical properties Gn Pw Md Ld Bm Kg Gy 

Peroxide value (Meq/kg) 15.00 ± 0.45 4.50 ± 0.09 2.00 ± 0.02 3.00 ± 0.06 3.00 ± 0.09 2.50 ± 0.08 37.00 ± 1.11 

Acid value (mg KOH/g) 5.50 ± 0.17 3.00 ± 0.06 4.00 ± 0.04 2.50 ± 0.05 3.50 ± 0.14 5.50 ± 0.22 3.00 ± 0.12 

Free fatty acid (%) 2.80 ± 0.08 1.50 ± 0.03 2.00 ± 0.02 1.30 ± 0.03 1.80 ± 0.02 2.80 ± 0.03 1.50 ± 0.02 

Iodine value (g/100 g) 46.70 ± 1.40 38.58 ± 0.77 43.90 ± 0.44 89.46 ± 1.79 45.68 ± 0.91 31.09 ± 0.62 70.68 ± 1.41 

Saponification value 

(mg g-1 KOH) 

209.26 ± 2.09 202.44 ± 2.02 193.34 ± 1.93 185.38 ± 1.85 187.34 ± 1.87 194.64 ± 1.95 191.44 ± 1.91 

Physical properties        

Refractive index 1.441 ± 0.040 1.487 ± 0.030 1.457 ± 0.010 1.488 ± 0.029 1.456 ± 0.058 1.445 ± 0.058 1.472 ± 0.059 

Specific gravity 0.92 ± 0.03 0.95 ± 0.01 0.93 ± 0.01 0.95 ± 0.02 0.93 ± 0.04 0.92 ± 0.04 0.94 ± 0.03 

Viscosity  

(mPa s) 

18.19 ± 0.55 14.88 ± 0.30 19.38 ± 0.19 17.95 ± 0.36 17.19 ± 0.52 16.62 ± 0.50 20.17 ± 0.60 

 
 
 

 

Fig. 1. The viscosities of the vegetable oils decrease exponentially with increasing temperature. 
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such as crossing the activation barrier was extrapolated 
from the Arrhenius-type equation (Eq. (7)) (Fig. 2A). The 
activation energies of the seven refined brand vegetable oils, 
Gn, Pw, Md, Ld, Bm, Kg and Gy, were 9.87, 6.76, 11.32, 6.07, 
8.58, 8.50 and 3.85 kJ mol-1, with the model correlation 
coefficients (R2 values) ranging between 0.923 and 0.985,  
respectively (Table 2). When the activation energy is high, 
greater  energy  would  be   required   to   effect  a  viscosity 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
change. Hence, the thermal stability of the oil would be 
high. Oils with high activation energy may be said to have 
high thermal stability and may also be characterized by a 
low degree of unsaturation in the fatty acid chain. The 
results obtained (Fig. 2A), showed that the vegetable oil 
brand Pw with activation energy of 11.32 kJ mol-1                  
may mainly consist of fatty acids with lower degree of  
unsaturation,  conversely,  the  oil brand Gy  with least value 

 

 

Fig. 2. (A) Arrhenius-like; (B) Eyring-like plots for the viscosity-temperature changes in the refined brand vegetable oils. 
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of activation energy of 3.85 kJ mol-1 in this study is most 
likely to contain fatty acids with higher level of unsaturation 
than other brands, as confirmed later from the reports of the 
fatty acids (Table 3). 
      The thermodynamic parameters such as enthalpy of 
activation, (ΔH#) and entropy, (ΔS#) of activation were 
obtained during the process of viscosity changes with 
increasing temperature as shown in Fig. 2B, using the 
Eyring-type  equation as a model, and the Gibbs free energy  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
of activation, (∆G#) were obtained by the substitution of 
enthalpy and entropy values into Gibbs free energy equation            
(Eq. (10)). The thermodynamic activation parameters for 
H# were 12.87, 9.77, 14.32, 9.07, 11.60, 11.51 and          
6.85 kJ mol-1, that of ∆S# values were -31.35, -30.42,           
-31.85, -29.99, -30.94, -30.95 and -29.06 J mol-1 K-1 and the 
∆G# values were 22.21, 18.83, 23.81, 18.01, 20.82, 20.73, 
15.51 kJ mol-1 for the oil brands Gn, Pw, Md, Ld, Bm, Kg and 
Gy respectively, as presented in Table 2. The positive values  

  Table 2. Kinetic and Thermodynamic Properties of some Vegetable Oil Brands in Nigeria 
 

Parameters from Eyring-type plot  

 

Oil samples 

Enthalpy of activation 

∆H#  (J mol-l) 

Entropy of activation 

∆S# (J mol-l K-1) 

Gibb's free energy of activation 

∆G# at 298 K (kJ mol-l) 

R2 

Gn 12870 -31.35 22.21 0.991 

Pw 9769 -30.42 18.83 0.969 

Md 14317 -31.85 23.81 0.984 

Ld 9071 -29.99 18.01 0.965 

Bm 11598 -30.94 20.82 0.978 

Kg 11507 -30.95 20.73 0.992 

Gy 6852 -29.06 15.51 0.987 

 

 Parameters from Arrhenius-type plot 

 Ea 

(kJ) 

Viscosity 

Pre-exponential factor (mPa s) 

R2 

Gn 9.87 0.50 0.984 

Pw 6.77 1.26 0.936 

Md 11.32 0.30 0.948 

Ld 6.07 1.95 0.923 

Bm 8.59 0.75 0.96 

Kg 8.50 0.97 0.985 

Gy 3.85 4.92 0.966 
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of ΔH# indicate that the process was endothermic while the 
negative values of  ΔS# indicate a decrease in entropy upon 
the formation of the transition state. This is an attribute of 
an associative mechanism in which the combining 
molecules form a single activated complex [29]. The 
positive ΔG# values showed the non-spontaneity of the 
reaction process implying that the oils would resist, to a 
reasonable extent, the shear deformation over a specific 
range of temperature. 
      The fatty acid profile from GC-MS analysis (Table 3) 
reveals different proportions of saturated (myristic (C14:0), 
palmitic (C16:0) and stearic (C18:0)) fatty acids as well as the 
unsaturated (Oleic (C18.1) and linoleic acid (C18.2)) fatty 
acids contents of the oils. The data reveals that Ld oil brand 
possessed the highest total unsaturated fatty acid contents 
(87.19%) among the vegetable oils understudy with         
linoleic acid (60.67%) being the most  prominent fatty  acid. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Similarly, Gy vegetable oil brand has total unsaturated fatty 
acid (80.18%), with oleic acid (73.17%) being the most 
prominent unsaturated fatty acid therein. However, other 
brands of the oils contain total saturated and unsaturated 
fatty acids at closer proportions with palmitic acid and oleic 
acid being generally prominent in the total saturated and 
unsaturated fatty acids, respectively. This result is in 
agreement with the trends obtained from various 
physicochemical characterizations of the oil brands reported 
earlier in this study. 
 
CONCLUSIONS 
 
      Various investigations on the physical and chemical 
properties of some commercially available vegetable oil 
brands have revealed their compositions, stability to some 
physical factors,  susceptibility  to environmentally  induced  

 Table 3. Fatty Acid Composition of some of Selected Brands of Vegetable Oils  
 

Fatty acids content  

(%) 

Gn Pw Md Ld Bm Kg Gy 

Myristic acid (C14:0) 0.85 ± 0.01 1.21± 0.01 1.62 ± 0.02 0.01 ± 0.00 1.58 ± 0.02 0.71 ± 0.01 - 

Palmitic acid (C16:0) 36.75 ± 0.11 36.08 ± 0.11 34.08 ± 0.10 7.61 ± 0.02 38.91 ± 0.12 46.08 ± 0.14 14.28 ± 0.04 

Stearic acid (C18:0) 3.81 ± 0.01 4.84 ± 0.01 4.72 ± 0.01 2.19 ± 0.01 1.05 ± 0.00 2.84 ± 0.01 1.81 0.01 

Total Saturated 41.41 ± 0.13 42.13 ± 0.13 40.42 ± 0.13 9.81 ± 0.03 41.54 ± 0.14 49.63 ± 0.16 16.09 ± 0.05 

Oleic acid 

(C18:1) 

46.80 ± 0.09 42.54 ± 0.08 44.80 ± 0.09 26.52 ± 0.05 42.12 ± 0.08 37.86 ± 0.07 73.17 ± 0.14 

Linoleic acid (C18.2) 7.41 ± 0.15 13.08 ± 0.26 13.50 ± 0.27 60.67 ± 1.21 12.33 0.25 7.86 ± 0.16 7.01 ± 0.14 

Total unsaturated 54.21 ± 0.24 55.62 ± 0.34 58.3 ± 0.36 87.19 ± 1.26 54.45 ± 0.33 45.72 ± 0.23 80.18 ± 0.28 

Other compounds/Minor 

components 

4.38 ± 0.37 2.25 ± 0.47 1.28 ± 0.49 3 .00 ± 1.29 4.01 ± 0.47 4.65 ± 0.39 3.73 ± 0.33 
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chemical deterioration and suitability for human 
consumption. The brands Gn and Gy were considered not 
suitable for human consumption at the time of analysis due 
to their high susceptibility to rancidity; however, they could 
serve other purposes such as for lubrication. The Ld, Gy and 
Gn brands were characterized with contain higher saturated 
fatty acids than all other brands investigated. The thermal 
stabilities of the oils correspond inversely to the heating 
temperature increase. However, the high thermal stability of 
the Pw oil brand was due to its high activation energy (in 
terms of resistance to shear stress) and a low degree of 
unsaturation. The thermodynamic parameters indicate that 
heat was absorbed during the process (endothermic), the 
reaction mechanism was associative and the entire process 
was non-spontaneously feasible. 
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