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Abstract—The aim of this research was to study whether the frying time and temperature affected 
fatty acids profiles of blanched potato chips. Factorial designs were carried out using a completely 
randomized design (CRD) two factor (time and temperature) and three levels with two replications. Frying 
temperature was set up at 160 0C, 180 0C and 200 0C. The potato chips were fried for 3, 5, 7 minutes. The oil 
type used was sunflower.  The fatty acids profiles were analyses with capillary gas liquid chromatography 
(Varian 3400) equipped with an auto sampler and a flame ionization detector (FID) using a 50 m x 0.32 mm 
(I.D) fused silica bonded phase capillary column (BPX70, SGE, Melbourne, Australia). The experiments 
were run in duplicate and the present results are the average of the obtained values. ANOVA analysis of the 
results was carried out using SPSS software (version 11, 2004). The key plot software for making three 
dimensions was the sigma plot scientific graphing software. The results showed moisture content and colour 
index of blanched potato chips decreased significantly with increasing frying time and temperature. 
Furthermore, unsaturated fatty acids (cis oleic and linoleic) decrease after long period frying. 
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I. INTRODUCTION 

One of the most popular cooking methods 
world-wide is deep-frying. Several studies 
comparing performances of different vegetable 
oils during prolonged frying have been carried 
out by many reseearches [1].   

During the frying process, the physical, 
chemical and sensory characteristics of the 
food are modified. Texture, colour and oil 
content are the main quality of the fried foods.  
Fried food with low oil content are preferred.  
Excessive fat adsorbed by food can reduces the 
organoleptic qualities of the fried food  [2]. 
Most of food nutrition are loss by evaporation 
or leaching, while some new compounds are 
formed during these hot oil-food interactions, 
including highly pleasant ones, as the typical 
fried volatile flavors, or unhealthy ones, as 
degraded lipids and acrylamide formed [3].   

Potato rich in some micronutrients, as 
important minerals, carotenoids, phenolic 
compounds, and vitamin C [4]. However, to 
increasing its digestibility for human, potatoes 
are consumed only after food processing ; 

cooking, boiling, roasting and  frying [5]. 
Health impact of saturated fats is still arguing, 
and hydrogenated ones are fading out, 
vegetable unsaturated fats have moved to the 
forefront, and among them, monounsaturated 
fats (MUFA) are increasingly supporting a 
broader spectrum of functionality and health 
claims in many countries [6]. 

Therefore This present work was conduct 
to investigate the effect of frying time and 
temperature on fatty acids profiles, moisture 
content, fat uptake, moisture loss, colour, 
texture of blanched potato chips. 

II. MATERIAL AND METHODS 

A. Chemicals 

2 M KOH in methanol, 2 M HCL 
containing methyl orange indicator, methanol, 
boron trifuoride and petroleum ether. 

B. Sample Preparations  

Fresh Potato  and sunflower oil 
obtained from safeway supermarket Hoppers 
crossing Melbourne. Breville, deep fryer, 
digital thermometer (calibrated) kenwood high 
speed slicer and shredder (blade no2). A small-
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scale commercial deep fat fryer (Breville) was 
with temperature control used.  The fryer was  
filled with 2 L oil and ratio was kept at 1:20 
(200g chips in 2 L oil) w/v. Sample were 
placed in wire basket to ensure  good contact 
between the chips and oil. 

Frying temperature was set up at 160 
0C, 180 0C and 200 0C. The potato chips were 
fried for 3, 5, 7 minutes. The fried chips will 
remove from the oil and turned on adsorbent 
paper.  The oil type used was sunflower.  The 
chips were treated in 0.3% sodium 
metabisulphite dip and excess moisture was 
removed by gently blotting off with tissue 
paper. The experiments were run in duplicate 
and the present results are the average of the 
obtained values. 

C. Fatty Acid Analysis By Capillary Gas 
Liquid Chromatography 

Samples were placed in a 2 ml vial 
for aliquots to be injected into the gas liquid 
chromatography. In this research, FAMES 
were separated by capillary gas liquid 
chromatography (Varian 3400) equipped with 
an auto sampler and a flame ionization detector 
(FID) using a 50 m x 0.32 mm (I.D) fused 
silica bonded phase capillary column (BPX70, 
SGE, Melbourne, Australia).  

Furthermore, Air was set at 60 psi and 
hydrogen at 40psi, along with helium, the 
carrier gas, at a pressure reading of about 70-
80psi and the column head pressure was 
adjusted to 30psi. In addition to that, the 
column oven was programmed from 160°C to 
240°C at 5°C/min and held for 4 min. The 
oven temperature was then increased to 260°C 
at a rate of 8°C/min and held for 6 min. The 
injector and detector were maintained at 260°C 
and 300°C respectively.  

Moreover, for each sample 2 µL was 
injected using an SGE micro-syringe into the 
injector. The GC injection was split. Fatty 
acids were identified by comparison of 
retention times with those of standard mixtures 
of fatty acids methyl esters (GLC reference 
standard 403; Nu-Check Prep, Elysian, MN, 
USA). This result is achieved by comparing 
the retention times of each peak to the 
standard, injected under identical conditions. 
The report displaying the retention times, line 
up with the area counts, which are used to 
calculate the concentration of fatty acids.  

 

D. Experimental Design And Statistical 
Analysis 

Factorial designs were carried out 
using a completely randomized design (CRD) 
two factor (time and temperature) and three 
levels with two replications. ANOVA analysis 
of the results was carried out using SPSS 
software (version 11, 2004). Two way 
ANOVA was used to test for effect of time, 
temperature and interaction between time and 
temperature of the treatment where p<0.05 was 
considered statistically significant. Regression 
linear was used to develop the model, and the 
key plot software for making 3 dimensions 
using the sigma plot scientific graphing 
software.  

III. RESULT AND DISCUSSION 
From the regression model equations, 

three dimensional surface plots were produced, 
using  the sigma plot scientific graphing 
software. The three dimensional surface plots 
is shown in these below figures 
 

Table 1.  Regression model for frying 
performances of blanched potato 

 
Parameter Regression Model R 2 
Moisture 
Loss 

41.18-9.82 X1 + 0.54X2 - 
0.04X1X2 +E 

0.87 

Fat Uptake 25.60-1.81 X1 – 0.01X2+ 
0.02X1X2 +E 

0.78 

Colour 77.13+2.89X1 -0.07X2 –
0.03X1X2 +E 

0.88 

 
The three dimensional surface plots is shown 
in these below figures 

 
Figure 1.   Moisture loss profile of blanched 
deep fat fried potato chips as influence by time 
(t) and temperature (T)  
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Figure  2.  Fat uptake  profile of blanched deep 
fat fried potato chips as influence by time (t) 
and temperature (T)  

 
 

 
Figure  3.  Colour  profile of blanched deep fat 
fried potato chips as influence by time (t) and 

temperature (T) 

Fatty acids Profiles of sunflower  

Fatty acids profiles of the fried oil samples 
taken after 0 minute (fresh oil),  10 times of 
frying  (150 min), 20 times of frying (300 
minutes )and 30 times of frying (450 minutes) 
are presented in following figures below.  

 
 

Figure 4.  The effect of frying time on the cis 
oleic content of fried oil 

 

 
Figure 5. The effect of frying time on the 
palmitic and linoleic content of fried oil 

 
From the figure it can be seen that  as 

frying hours prolonged, there was a decrease  
in the relative percentage of oleic and linoleic 
acid. Researcher also found similar results that 
the percentage of unsaturated fatty acids 
tended to decrease, whereas the percentage of 
saturated fatty acid increased when they used  
high oleic sunflower oil for frying [7][8]. 
These investigators suggested that the reason 
for such change probably due to degradation of 
the unsaturated fatty acids. In this research 
project oleic acid was detected as majority 
used fried oil samples.  

The percentage of the cis-oleic   
gradually decrease with the hours of frying. 
The similar trends also fond in the other 
unsaturated fatty acids linoleic which is 
decrease with hour  of frying.  Palmitic acid 
increased after 150 minutes of frying, however 
than decreased  with the hours of frying 
increased. One of the most crucial factors 
determining the oxidative stability of oils is 
fatty acids composition. This is because of the 
reactions occurring between oils and substance 
under the continuous heating fatty acids profile 
changed during frying food proces. Moreover, 
According to FFAs content in deep-fried oils 
and French fries fluctuated during the frying 
process. It was in line with the study carried 
out by Arroyo et al. (1992),  [9] in which the 
correlation between FFAs content in polar 
fractions and the number of frying was 
investigated. Deep-frying also causes thermal 
oxidation that leads to changes in the fatty acid 
composition of oil and development of 
peroxides [10] 
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IV. CONCLUSION 

It can be concluded that unsaturated fatty acids 
especially cis oleic and linoleic decreased 
rapidly after a long period  of frying. The 
frying time and temperature also have an 
significant effect on the moisture content, fat 
uptake, moisture loss, colour and texture  
characteristic of blanched potato chips. 
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