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Abstract. This research was carried out to investigate the effect of three factors related with
cold-pressing technology including pressing temperature, moisture content and shell content on the
acid value, moisture and volatile matter content and yield of peanut oil with method of orthogonal
experiment of 3 factors and 3 levels. The results showed that moisture content of peanut kernels had
the most significant effect on yield and quality of peanut oil, followed by pressing temperature and
shell content. When consider the acid value-oriented, the pressing temperature impacted mostly,
followed by moisture content and shell content. The oil temperature of 65°C, moisture content of 7%
and shell content of 21% were proved to be the optimum technological conditions, under which the
acid value of oil was 0.133, the moisture and volatile matter content of peanut oil was 0.015%, and the
oil yield could reach up to 39.8%. The method of squeezing peanut oil in the low temperature is an
ideal way to produce peanut oil due to the fact that the physical and chemical indicators of oil meet
the national standard, and even better than the national standard.

Introduction

Peanut (Arachis hypogaea) is one of the commonly cultivated legume crops, containing about 24% ~
36% of protein and eight kinds of essential amino acids which the digestion rate could reach up to
99%. Besides peanut is cholesterol-free, leading it be an important food in maintaining the infant's
nutritional requirement and human health[ 1,2]. Peanut oil is one of the processed products which can
be used as the raw material of edible oil, health care products and medicine [3-6]. The economic
benefits and social benefits of peanut oil are obvious.

The main extraction method of peanut oil is physical squeezing, including hot-pressing technology
and cold-pressing technology. When compared with hot-pressing technology, oil produced by
cold-pressing technology preserves more bioactive substances, such as vitamin E and sterol etc. [7].
The quality of peanut oil produced by cold-press is better for the reasons of more clear appearance,
higher linoleic acid content, lower low acid value and peroxide value as compared with the oil from
hot-pressing [8-10]. At the same time, the meal from cold-pressing technology possesses higher
nutritional value. Based on above benefits, cold-pressing technology is an ideal method for oil
extraction. Even so, cold-pressing technology still has some problems, for instance low oil yield and
high residual oil rate which need to be investigated further [11,12] .

The objectives of this research were to investigate the effect of factors of cold-pressing technology
including pressing temperature, moisture content and shell content on the acid value, moisture and
volatile matter content and yield of peanut oil. At last, the main factors affecting the yield and the
optimum parameters of cold-pressed peanut oil were determined in order to provide some references
for improving the oil yield of cold-pressing technology.

Materials and methods

Materials and Reagents. Peanuts were obtained from Guangtong Grain and Oil Co. Ltd. (Chengdu,
Sichuan Province, China). Anhydrous ether, petroleum ether, potassium hydroxide, sodium
hydroxide, acetone, hydrochloric acid, anhydrous sodium sulfate were purchased from the Kelong
Chemical Reagent Factory. (Chengdu, China), and they were all analytical grade.
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Main instruments and equipments. Automatic frying combined press (FY172-C, Er Long grain
and oil equipment Co. Ltd. Shanghai, China).Peanut sheller (12-40A,Rong Long Co. Ltd, Henan,
China). Centrifugal filter(YTLY-80, Yuantong Machinery Equipment Co. Ltd, Henan, China).
Oven(DHG-9101-3SA, Nanbei Instrument and Equipment Co. Ltd, Henan, China)

Technological process. The peanut was put into the press for cold pressing after shelling, crushing,
regulation of moisture content and frying. Thereafter, the peanut oil was filtered.

Experimental design. According to the results of single factor experiment, orthogonal
experiment with3 factors (pressing temperature, moisture content and shell content) and 3 levels of
each factor was carried out. The acid value, moisture and volatile matter content and oil yield of
peanut were as targets. The factors and levels of each factor were shown in table 1.

Table 1 Factors and levels of orthogonal experiment

A B C
level Pressing temperature (C) Moisture content (%) Shell content (%)
1 45 4 7
2 55 7 14
3 65 10 21

Determination of moisture content. The moisture content in peanut kernel was determined with
the constant weight method[13].

Determination of acid value in Peanut oil. The acid value of peanut oil was test according to the
methods of titration with some modifications [14]. The acid value were calculated using the following
formulas, Eq. 1

56.1e) ec . (1)
m
Where S (mg KOH/g) is the acid value of peanut oil, V (mL) is the volume of the standard
volumetric potassium hydroxide solution, C (mol/L) is the accurate concentration of the standard
volumetric potassium hydroxide solution, 56.1 (g/mol) is the molar mass of the potassium hydroxide.
Determination of moisture and volatile matter content of peanut oil. According to the method
which Animal and vegetable fats and oils-Determination of moisture and volatile matter content to
determination [15]. They were calculated using the following formulas, Eq. 2

S =

x =" 100% )

my—m,

Where X (%) is the moisture and volatile matter content of peanut oil,mo (g) is the quality of glass
container,m; (g) is the quality of glass container and test sample before heating,m; (g) is the the
quality of glass container and test sample after heating.

Determination of oil yield of peanut. The cold pressed peanut oil will be made of centrifuged and
filtered, then weighing, calculating the oil yield which were calculated using the following formulas,
Eq.3

R="M4100% (3)
m

Where R (%) is the oil yield of peanut,m; (g) is the oil output, m (g) is the weight of the oilseed.

127



£

ATLANTIS

PRESS Advances in Engineering Research, volume 136

Results and discussion

The experimental results which analyzed by the method of range analysis [16] and comprehensive
balance were shown in table 2 and table 3. According to the column of oil yield, moisture and volatile
matter content in Table 3, moisture content had most important impact on oil yield and volatile matter
content of peanut oil from cold-pressing technology, followed by pressing temperature and shell
content. Possible reason may be moisture in material will affect the physical properties of oilseed,
such as thermal conductivity, mechanical strength and plasticity etc, among which plasticity had the
greatest influence on the squeezing effect, and the plasticity is mainly affected by moisture and
temperature. However, the temperature is low in cold-pressing technology, so we mainly change
plasticity by adjusting the moisture [17]. In terms of the target of oil yield, the optimal process
condition for cold-pressing peanut oil is the combination of A3B>C;. In general, the moisture in
oilseed won’t be completely evaporated in the roasting process, those moisture will be mixed in the
oil. In terms of the target of moisture and volatile matter content, the optimal process condition of
cold-press peanut oil is the combination of A3BCi.

According to the column of acid value of Table 3, the pressing temperature impacted the oil yield
of peanut oil mostly, followed by moisture content and shell content. The acid value of oil is related to
raw material, production and processing technology of oil, and so on. As the raw materials of
different combinations were the same in this experiment, so we main consider the effect of preparing
and processing technology. In the process of producing oil, triglycerides in oil under the action of heat
and the lipolytic enzyme to decompose of free fatty acids, which increase the acid value. In terms of
the target of acid value, the optimal process condition of cold-press peanut oil is the combination of
A1B3Cs.

As the above analysis showed, the optimal combination from the analysis of the three indexes are
inconsistent, so the results need to be made comprehensive balance with integrated balance method
according to the primary and secondary relation, the optimal level is A3B2Cs, by which the oil yield
was as high as 39.8% with the acid value and moisture and volatile matter content and so on are in line
with national standards.

Table 2 Results of orthogonal test

testnumber A B C oilyield (%) Acid value (mg moisture and

KOH/g) volatile matter
1 1 1 20.40 0.099 9 0.016 3
2 12 2 35.40 0.1053 0.018 5
3 13 3 32.60 0.099 7 0.024 0
4 2 1 2 30.80 0.1059 0.018 4
5 2 2 3 35.80 0.1159 0.019 6
6 23 1 38.0 0.1110 0.024 7
7 31 3 34.80 0.116 1 0.0143
8 32 1 35.60 0.1559 0.014 6
9 33 2 35.80 0.1325 0.020 0
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Table 3 Analysis of orthogonal array test results

Oil yield/% Acid value/(mg KOH/g) moisture and volatile matter
content/%
A B C A B C A B C

Ky 2947  28.67 31.33 0.101 6 0.1703 0.1223 0.0196 0.016 3 0.018 5

Ko 3487 35,60  34.00 0.1109 0.1257 0.114 6 0.020 9 0.017 6 0.0190

Ks 3540 3547 34.40 0.134 8 0.1144 0.110 6 0.016 3 0.022 9 0.0193

R 593 6.93 3.07 0.0332 0.018 4 0.0117 0.004 6 0.006 6 0.000 8

Physical and chemical properties of peanut oil. The cold-pressed peanut oil was compared with
the national standard for pressed peanut oil. The results are shown in table 4.

Table 4 Physical and chemical properties of cold pressed peanut oil

Parameters national standard Cold-pressed oil sample
acid value(mg KOH/g) <25 0.133
saponified matter content/% <0.03 0.0005
moisture and volatile matter content/% <0.15 0.015
odor and taste normal, no peculiar smell normal, no peculiar smell
transparency clear and transparent clear and transparent
Color Y<25; R<4.0 Y=15; R=1.0

As shown in Table 4, the cold-pressed peanut oil had a good quality with no special odor and taste,
the oil was clear and transparent. Apart from this, the acid value, saponified matter content, and color
were much lower than these of national standard.

Conclusions

This research showed the moisture content impacted the peanut oil yield most markedly, followed by
pressing temperature and shell content which had the same effect on oil moisture and volatile matter
content of peanut oil. However, under the consideration of acid value-oriented, the pressing
temperature affect most significantly, followed by moisture content and shell content. Under the
premise in ensuring the quality of peanut oil, the oil temperature of 65°C, moisture content of 7% and
shell content of 21% were proved to be the optimum technological conditions, under which the acid
value of oil was 0.133, the moisture and volatile matter content was 0.015%, and the oil yield was as
high as 39.8%. The method of squeezing peanut oil in the low temperature is the ideal way to produce
peanut oil, which the oil yield is high, and the physical and chemical indicators of oil are in line with
national standards and even better than the national standards, such as acid value, saponified matter
content, moisture and volatile matter content, transparency, taste and odor and so on.
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