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Abstract 

The effect of moisture content (M), roasting temperature (T) and roasting time (t) on the quality 

of mechanically expressed groundnut oil using a screw plate press was investigated. A 43 

factorial experiment in randomized complete block design (RCBD) in three replicates (total 192 

runs) was used in this research work. The three parameters varied during the oil express were 

moisture content (M), roasting time (t) and roasting temperature (T). The moisture contents used 

5.87%, 7.94%, 9.84% and 11.21% (wb). Roasting times 5, 10, 15 and 20 minutes while roasting 

temperatures 60, 80˚C, 100˚C and 120˚C.  The free fatty acid value increased as moisture content 

was increased from 5.87% to 9.84% and decreases with moisture content exceeding this value. 

The mean value of acid increased as moisture content increases from 5.87% to 11.21% and 

ranges from 3.751 mgNAOH/g to 4.592 mgNAOH/g. The iodine value ranges from 76.008 

g/100g to 76.550 g/100g and decreases with increasing moisture content.  The mean 

saponification value increased with increasing moisture content from 5.87% to 11.21% and 

ranges from 175.485 mgKOH/g to 205.540 mgKOH/g. The mean saponification value decreased 

with decreasing roasting temperature 600C to 80 0C after which it increased up to 1200C.All 

process parameters (sample moisture content, roasting temperature and roasting time) had 

significant effect on the quality of oil expressed at 5% level. 

 

Keywords: groundnut oil, expression, free fatty acid, acid value, saponification value, iodine 

value. 

Introduction 

Fats and oils are one of the five essential 

ingredients of human diet and the others are 

protein, carbohydrates, minerals and vitamins 

(Shukla et al., 1992). Oils from plants are 

classified as vegetable oil (Akinoso et al., 

2006). Many seeds, nuts, and kernels contain 

oil that can be extracted and used in cooking, 

as an ingredient in other foods, as a nutritional 

supplement, and as a raw material for the 

manufacture of soap, body and hair oils, 

detergents, and paints (Bachmann, 2001). 
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Groundnut, or peanut, commonly called the 

poor man's nut is today an important oilseed 

and food crop. This plant is native to South 

America (Nautiyal, 2002). The botanical 

name for groundnut, Arachis hypogaea Linn. 

was derived from two Greek words, Arachis 

meaning a legume and hypogaea meaning 

below ground, referring to the formation of 

pods in the soil (Nautiyal, 2002; Prasad et al., 

2013). In Africa, groundnut is grown mainly 

in Nigeria, Sudan, Senegal, Chad, Ghana, 

Congo and Niger (Prasad et al., 2013). 

Groundnut is mainly grown for the kernels 

and the edible oil and meals derived from 

them and their vegetable residues. It is the 

world’s fourth most important source of 

edible oil and the third most important source 

of vegetable protein (Ranshankar et al., 

2007). Groundnut kernel typically contains 

47-53% oil, 25 – 36% Protein; they also 

contain about 10 – 15% carbohydrate. They 

are also rich in Vitamins B and E (Prasad et 

al., 2013). Studies have shown that 

groundnut oil contains much potassium than 

sodium and is a good source of calcium, 

phosphorus and magnesium. It also contains 

thiamin, vitamin E, selenium, zinc and 

arginine (Nkafamiya et al., 2010). About 

75% of the world’s groundnut is used for 

extraction of edible oil (Prasad et al., 2013. 

Oil extraction is a process of removing oil 

from oil-bearing agricultural products 

(Orhevba, 2013; Ogunsina et al., 2014) can 

be broadly classified into manual, 

mechanical, or chemical extraction methods 

(Ibrahim and Onwualu, 2005). There are a 

number of factors that affect oil expression 

from oil seeds. Akinoso et al. (2006) said that 

applied pressure, heating temperature, 

heating duration, moisture content, particle 

size, handling and storage are factors 

influencing yield and quality of vegetable oil 

expression. The degree of influence varies 

with kind of oilseeds and method of oil 

expression (Akinoso et al., 2006). 

In Nigeria, groundnut oil production is 

mostly traditionally handled by women. This 

process involves the use of primitive 

equipment to squeeze out the oil with their 

hand and scoop the oil with clothes or foam. 

Alonge et al. (2003) described the process as 

unhygienic, laborious, energy sapping and 

time consuming. Also, the processing 

conditions the raw materials (i.e. the 

groundnut kernels) are exposed to during oil 

extraction affects the quality and 

acceptability of the oil. Most traditional 

groundnut oil producers only follow routine 

procedures not knowing the precise process 

condition the raw material is exposed to. 

They care less about the quality of the oil 

produced and more about the quantity and 

profit making. By adopting proper post-

harvest technology, the input cost in 

processing of oilseeds is reduced and oil yield 

is increased. Many researchers have done 

works on the effects of processing conditions 

on the oil yield and quality of many oil seeds 

including groundnut. Ngassapa et al. (2012) 

worked on the effect of temperature on the 

physico-chemical properties of some 

groundnut blends, Orhevba et al. (2013) 

worked on the effect of pressure on the yield 

of neem seed oil, Ajibola et al. (1993) studied 

the effect of pre-treatment temperature, 

moisture content, heating time and pressure 

on the yield and some physical properties of 

sesame seeed oil, Nwabane and Omoniyi 

(2010) worked on the effect of temperature 

and pressure on the yield and 

physicochemical properties of rubber seed oil 

and many more. Most of them used the 

solvent extraction method, few used 

mechanical expression using oil expeller. 

Furthermore, those that used mechanical 

expression considered other process 

parameters individually such as temperature, 

moisture content. Some considered 

parameter combinations such as moisture 

content and operating pressure, operation 

pressure and temperature but very few 

considered moisture content, roasting 

temperature and roasting time combination 

and those few did not use a plate screw press. 

Therefore, this work aimed to study the 

effects of processing conditions (moisture 

content, roasting temperature and roasting 

time) on the physicochemical properties of 

mechanically expressed groundnut oil using 

a plate screw press. 
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Materials and Methods 

Groundnut kernels (Arachis hypogaea 

virginia) were purchased from a local market 

in Port-Harcourt, Rivers State Nigeria. The 

Kernels were sun dried for three days to 

ensure they are well dried. The cleaned seeds 

were then milled using an attrition mill (1 h.p. 

NUMEX PEP grinding mill) and sieved 

using a sieve (SETHI) size of 2mm. 5g 

sample of the milled groundnut were 

weighed using Ohaus weighing balance 

(Model AR3130) and the samples were tested 

for oil content using solvent extraction 

method with petroleum ether as the solvent. 

The percentage oil content was calculated as: 

 
𝑀𝑎𝑠𝑠 𝑜𝑓 𝑜𝑖𝑙 (𝑔)

𝑀𝑎𝑠𝑠 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒 (𝑔)
 𝑥 100 

 

The three processing parameters considered 

during the oil expression were moisture 

content (M), roasting time (t) and roasting 

temperature (T). 

 

Moisture Content Variation 

The initial moisture content of the milled 

groundnut was determined using the oven 

drying method and found to be 5.18%. The 

moisture content variation was done using 

the method of Akinoso et al. (2006). Four 

moisture levels 5.87%, 7.94%, 9.84% and 

11.21% were prepared by adding a required 

quantity of water to 4kg milled groundnut 

each to bring them up to the desired moisture 

content. Each sample moisture level was 

sealed in a separate polyethylene bag. The 

samples were kept at 5 oC in a refrigerator for 

a week to enable the moisture to distribute 

uniformly throughout the samples.  

 

Sample Heating and Time Variation 
Heating at the different temperature and time 

combinations used in the study was done 

using the method of Ajibola et al. (1993). 

This was achieved by spreading 100g of 

accurately weighed moisture conditioned 

samples in thin layer of cheese cloth in a 

closed conductor container and placed in a 

forced air convection oven which had been 

preset at the desired temperatures (600C. 

800C, 1000C and 1200C). The samples were 

left in the oven for the desired times (5 mins, 

10 mins, 15 mins and 20 mins) for each 

treatment combination. 

 

Oil Expression 
The oil expression was done using a 

laboratory plate screw press shown in plate 

1.The plate press was constructed according 

to the specifications described by Alonge et 

al. (2003). The screw plate press was 

manually operated. 

 
Figure 1: Pictorial view of the Press 
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The heated samples were introduced into the 

pressing chamber of the screw plate press. 

The samples were compressed by pressure 

exerted by the plunger as a result of manual 

turning of the turning bar. The handle bar was 

turned 95 complete revolutions throughout 

the expression process. The oil expressed was 

collected in a beaker placed below the outlet 

and weighed.   

Oil Quality Determination 

Some chemical properties of the expressed 

oil were determined for all the treatment 

combinations using AOAC (2002) standard.  

These are saponification value (SV), free 

fatty acid value (FFA), acid value (AV) and 

iodine value (IV). The tests were carried out 

in triplicate for all the treatment combination. 

Data Analysis 
All data obtained from the experiment were 

subjected to statistical analysis of variance 

and New Duncan Multiple range test to know 

the effect of the input parameters on the 

output parameters at p ≤ 0.05. This was done 

using SPSS 16.0 computer software. 

A 43 factorial experiment in randomized 

complete block design (RCBD) was used, 

making 64 runs.  Each run was done in 

triplicates making a total of 192 runs for the 

entire work.  

 

Results and Discussion 

The result of the initial oil content of the seed 

shows an oil content of 49.81%.  

Analysis of Variance (ANOVA) of Output 

Parameters 

The result of the statistical analysis of 

variance (ANOVA) of data obtained from the 

experiment is presented in Table 1. From the 

table, all process parameters and their 

respective interactions had significant effect 

on all the output parameters at p ≤ 0.05.This 

implies that the interactions between the 

process parameters significantly contributed 

to the quality variation of the oil expressed.  

Table 1: Statistical Analysis of Variance (ANOVA) Showing Interactions between the 

Input and Output Parameters 

Source Dependent Variable Sum of Squares df Mean Square F Sig. 

T 

Free Fatty Acid 
0.792 3 0.264 700.636 

0.000* 

Acid Value 
65.549 3 21.850 661.516 

0.000* 

Saponification Value 
118397.601 3 39465.867 8645.000 

0.000* 

Iodine Value 
47.901 3 15.967 124.762 

0.000* 

M 

Free Fatty Acid 
0.580 3 0.193 513.255 

0.000* 

Acid Value 
19.860 3 6.620 200.422 

0.000* 

Saponification Value 
23528.834 3 7842.945 1718.000 

0.000* 

Iodine Value 
9.351 3 3.117 24.356 

0.000* 

t 

Free Fatty Acid 
0.024 3 0.008 20.868 

0.000* 

Acid Value 
0.496 3 0.165 5.010 

0.003* 

Saponification Value 
1133.861 3 377.954 82.794 

0.000* 

Iodine Value 
4.774 3 1.591 12.435 

0.000* 

T * M 
Free Fatty Acid 

0.465 9 0.052 137.020 
0.000* 

Acid Value 
19.575 9 2.175 65.852 

0.000* 
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Saponification Value 
12394.879 9 1377.209 301.690 

0.000* 

Iodine Value 
62.886 9 6.987 54.597 

0.000* 

 

T * t 

Free Fatty Acid 
0.026 9 0.003 7.624 

0.000* 

Acid Value 
1.901 9 0.211 6.394 

0.000* 

Saponification Value 
1442.392 9 160.266 35.108 

0.000* 

Iodine Value 
4.875 9 0.542 4.232 

0.000* 

M * t 

Free Fatty Acid 
0.027 9 0.003 7.970 

0.000* 

Acid Value 
1.729 9 0.192 5.816 

0.000* 

Saponification Value 
2768.408 9 307.601 67.383 

0.000* 

Iodine Value 
13.591 9 1.510 11.799 

0.000* 

T * M * t 

Free Fatty Acid 
0.059 27 0.002 5.808 

0.000* 

Acid Value 
6.142 27 0.227 6.887 

0.000* 

Saponification Value 
7825.897 27 289.848 63.494 

0.000* 

Iodine Value 
26.456 27 0.980 7.656 

0.000* 

*significant at 5% 

(Note: T is temperature, M is moisture content and t is roasting time) 

 

Multiple Comparison Using Duncan’s 

New Multiple Range Test (DNMRT) 

The mean of free fatty acid value of expelled 

oil increases as moisture content was 

increased from 5.87% to 9.84% and decrease 

with moisture content exceeding this value. 

The mean of acid value increased from 

moisture content 5.87% to 11.21%.  This 

implies that with further increase in moisture 

content, the acid value will increase. This 

may be as a result of high saturation which 

may speedup up the rate of oxidation of the 

oil. Orhevba et al. (2013) reported similar 

trend where FFA and AV increased with 

increasing moisture content 6.3% to 8.1% 

and 6.3% to 13.2% respectively after which 

they decreased a phenomenon they 

attributted hydrolysis process in the oil due to 

water and lipase enzymes. 

The mean value of free fatty acid and acid 

value ranges from 0.174 mgNaOH/g to 0.347 

mgNaOH/g and 3.463 mgNAOH/g to 

4.925mgNAOH/g respectively over the 

roasting temperatures considered in the 

experiment. Their mean values increased as 

roasting temperature increased from 600C to 

1000C. This means that higher roasting 

temperature will give higher value of free 

fatty acid and acid value if so desired. This 

indicates a decrease in unsaturation which 

may be due to polymerization (Ngassapa et 

al., 2012). These free fatty acid values are 

comparable to those obtained by Nkafamiya 

et al. (2010) and also comparable to the 

findings of Nwabane and Omoniyi, (2010) in 

their study on the effect of process variables 

on the physicochemical properties and oil 

yield of rubber seed. They attributed this 

variation to decreased unsaturation due to 

increased temperature. 

The iodine value ranges from 76.008 g/100g 

to 76.550 g/100g with respect to moisture 

content. The iodine value ranges from 75.939 

g/100g to 77.026 g/100g with respect to 

roasting temperature. As the roasting 

temperature increased, the iodine value 
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decreased. These may be as a result of 

reducing saturation thereby decreasing the 

rate of oxidation. Nwabane and Omoniyi, 

(2010) also reported a similar finding in 

iodine value of rubber seed oil. These values 

are lower compared to 95.3 g/100g reported 

by Pandurangan et al. (2014).  

The mean saponification value increased as 

moisture content increased from 5.87% to 

11.21%. The saponification value with 

respect to moisture content ranges from 

175.485 mgKOH/g to 205.540 mgKOH/g. 

This implies that with further increase in 

moisture content, the values of these 

parameters will increase. The mean 

saponification value decreased with roasting 

temperature from 60oC to 80 oC after which it 

increased up to 120oC over the various 

roasting time varied. The values range from 

161.905 mgKOH/g to 219.969 mgKOH/g. 

These values agree with values of Nkafamiya 

et al. (2010), but a little outside the range of 

FAO acceptable standard which is (187 – 

196) mgKOH (CODEX-STAN 210 -1999) 

which may be as a result of interaction of 

parameters varied in the study. 

These is supported by the Duncan’s New 

Multiple Range Test (DNMRT) result on 

Table 2. 

 

Table 2: Duncan’s New Multiple Range Test (DNMRT) Result of the Input and Output 

Parameters Interaction 

  
Factor 

FFA 

(mgNaoH/g) 

Acid Value 

(mgNaoH/g) 

Sap Value 

(mgNaoH/g) 

Iodine Value 

(g/100g) 

Temperature(0C) 60 0.174a 3.463a 173.584a 77.026a 

80 0.240b 4.036b 161.905b 76.194b 

100 0.295c 4.925c 212.977c 75.702c 

120 0.347d 4.753d 219.960d 75.939d 

Moisture Content 

      (%)  
5.87 0.188a 3.751a 175.485a 76.550a 

7.94 0.298b 4.429b 189.935b 76.026b 

9.84 0.331c 4.405c 197.465c 76.276c 

11.21 0.238d 4.592d 205.540d 76.008d 

Roasting Time 

     (Mins) 
5 0.276a 4.251a 195.167a 76.018a 

10 0.273b 4.376b 189.860b 76.302b 

15 0.259c 4.299c 193.806c 76.116c 

20 0.248d 4.252d 189.593d 76.423d 

Means with same alphabet do not differ significantly 

 

Conclusions 

The effect of moisture content, roasting time 

and roasting temperature was studied on 

mechanically expressed groundnut oil. The 

result shows that all process parameters 

(sample moisture content, roasting 

temperature and roasting time) and their 

various interactions had significant effect on 

output parameters (oil quality) at p ≤ 0.05. 

Further study should be done on the modeling 

and optimization of these results. 

References 
Ajibola, O.O., Owolarafe, O.K., Fasina, O.O.  

and Adeeko, K.A. (1993). Expression of 

Oil from Sesame Seeds. Canadian 

Agricultural Engineering, 35(1): 83-88 

Akinoso, R., Igbeka, J. and Olayanju, T. 

(2006). Process Optimization of Oil 

Expression from Sesame Seed 

(Sesamumindicum Linn.). Agricultural 

Engineering International: 8: 1 - 7 



 O. Ajiboye, J.N. Maduako, C.D. Okereke,                                 Nig. J. Pure & Appl. Sci. Vol. 30 (Issue 1, 2017) 

 A.E. Azeke, M.K. Elemasho and C.C. Aneke  

Nig. J. Pure & Appl. Sci. Vol. 30 (Issue 1): 2971-2977 

Page | 2977 

Alonge, A.F., Olaniyan, A.M., Oje, K. and 

Agbaje, C.O. (2003). Effect of Dilution 

Ratio, Water Temperature and Pressing 

Time on Oil Yield from Groundnut. 

Journal of Food Science and 

Technology, 40(6): 652-655 

AOAC. (2002). Official Methods of Analysis 

Association of Analytical Chemists, 

Washington D.C. 

Bachmann, J. (2001). Small-Scale Oilseed 

Processing. ATTRA Value-Added and 

Processing Guide. pp 1 - 24 

Codex Standards for Named Vegetable Oils 

(CODEX-STAN 210 -1999). Retrieved 

from: 

www.fao.org/docrep/004/Y2774E/Y277

4e04.htm. On 08/08/2016 

Ibrahim, A. and Onwualu, A.P. (2005). 

Technologies for Extraction of Oil from 

Oil-Bearing Agricultural Products: A 

Review. Journal of Agricultural 

Engineering and Technology, 13:58-68 

Nautiyal, P.C. (2002). Groundnut- Post-

Harvest Operations. FAO Publication. 

pp 2 - 3 

Ngassapa, F.N., Nyandoro, S.S. and 

Mwaisaka, T.R. (2012). Effects of 

Temperature on the Physicochemical 

Properties of Traditionally Processed 

Vegetable Oils and their blends. 

Tanzanian journal of science, 38(3): 166 

- 176 

Nkafamiya, I.I., Maina, H.M., Osemeahon S. 

A. and Modibbo, U.U. (2010). 

Percentage Oil Yield and 

Physiochemical Properties of Different 

Groundnut Species (Arachis hypogaea). 

African Journal of Food Science, 

4(7):418 – 421 

Nwabanne, J.T. and Omoniyi M.H. (2010). 

The Effect of Process Variables on the 

Physicochemical Properties and Oil 

Yield of Rubber Seed, Journal of 

Engineering and Applied Sciences. Vol 

6. pp 47-51  

Ogunsina, B.S., Olatunde, G.A.  and Adeleye, 

O. (2014). Effect of Pre-treatments on 

Mechanical Oil Expression from Dika 

Kernels. Journal of Agricultural 

Technology, 10(2): 309-319 

Orhevba, B.A., Chukwu, O., Osunde, Z.D. 

and Ogwuagwu, V. (2013). Studies on 

the Effect of Pressure on Yield of 

Mechanically Expressed Neem Seed 

Kernel Oil. Global Journal of 

Engineering, Design and Technology, 

2(5): 20-24 

Pandurangan, M.K., Murugesan S. and 

Gajivaradhan, P. (2014). Physico-

Chemical Properties of Groundnut Oil 

and their Blends with other Vegetable 

Oils. Journal of Chemical and 

Pharmaceutical Research, 6(8):60-

66 
Prasad, P.V.P., Kakani, V.G. and Upadhyaya, 

H.D. (2013). Growth and Production of 

Goundnut. Soil, Plant, Gowth and Cop 

Production. 2:1 - 10 

Ranshankar, K., Sreejith, K.P., Nigam, S.N., 

Aruna, R. and Yadagiri, D. (2007). 

Groundnut Gourmet. International Crop 

Rsearch Institutes for Semi-Arid tropics 

(ICRISAT) Publication 49. 

Shukla, B.D., Srivastava, P.K., and Gupta, 

R.K. (1992). Oil Seed Processing 

Technology. Central Institute of 

Agricultural Engineering, Nabi Bagh 

Berasia Road, Bhopal – 462018, India. p 

4 

 

 

 

 

 

http://www.fao.org/docrep/004/Y2774E/Y2774e04.htm.%20On%2008/08/2016
http://www.fao.org/docrep/004/Y2774E/Y2774e04.htm.%20On%2008/08/2016



