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ABSTRACT

The research is designed to study the relationship of intake of fatty acids through fast food items, consumption trends
and related health issues. Fried food products most commonly consumed at restaurants were selected. Food outlets of
both branded and non-branded vendors were included in the study for comparison. Total fat content, Fatty acids and
Fatty Acid Methyl Esters (FAME’s) in food samples were determined experimentally using titrimetric and spectropho-
tometric methods. Fatty acids of Stearic, Oleic and Myristic were extracted from each food sample using petroleum
ether as extracting solvent, followed by conversion to FAME’s by treating the filtrate with methylamine, ethanol and
sulphuric acid. A survey analysis using the questionnaire as a tool was also conducted. The results showed variable con-
centration in each sample. Total fat content was highest in French fries, followed by fish and chicken. Among the fatty
acids, Stearic acid was found higher in concentration than other two fatty acids. The study concluded that the level of
saturated fatty acids was 0.4 g (7.6%), which was securely under the allowable limit of daily value (on a 2000 calorie

diet) of 3 g (15%).
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1. Introduction

Fatty acids are present in the metabolites of living or-
ganisms and are significant as nutritional substances.
Different fatty acids play a vital role in regulating the
biological as well as the physiological functions. Food
processing makes it edible, tempting and makes it stable
after storage [1].

Food industries develop techniques to prepare deep
fried foods, which require less cooking time and are cost
effective. The trend of fast foods has increased with time.
Eating habits have now shifted to fast foods and a con-
tinuously increasing trend is being observed in its con-
sumption. About half of the lunch or dinner order in dif-
ferent restaurants and canteens include fried food items
[2]. Most of the foods such as French fries, fried fish
pieces, samosas, pakoras, chicken sticks etc., are pre-
pared by deep frying. These require very high tempera-
tures about 180°C or more which has to be kept at this
high temperature for a longer time period [3]. Fried edi-
bles absorb the heated fat which contributes towards the
fat that is ingested by the consumers [4]. The frequent
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use of oil for frying at high temperatures results in dif-
ferent oxidative and thermal degradation that changes the
physico, sensory and dietary characteristics of the food
[5]. Degraded foods are harmful for health as they cause
mutations, destroy vitamins and inhibit enzymes [6].
Western societies have mostly died because of cardio-
vascular diseases due to excessive fat intake [7].

For every individual perfect health is of the top prior-
ity. In the previous times the obesity, diabetes and heart
diseases levels were not very prevalent. But now as the
way of living has changed the food patterns have also
transformed. Due to this huge change, more study is re-
quired in this area. In Pakistan, especially, there are very
few research data that are available for the consumption
of fried food and its effect so the research output will
help in devising the safe levels of the selected fatty acids
based upon the concentration levels found in the food
items.

2. Materials and Methods
2.1. Reagents

Standard stock solutions of Stearic acid, Myristic acid
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and Oleic acid were prepared by dissolving 142 mg, 114
mg and 282 mg respectively to give 10 ppm solution in
100 ml of n-hexane for stearic and myristic acid and
chloroform for oleic acid. Five working standards of
varying strengths were prepared by dilution method. All
reagents used were of analytical grade.

2.2. Sampling

In order to compare the amount of fatty acids in different
food items both the branded and the unbranded fast food
areas were chosen. Samples were obtained from the res-
taurants of Rawalpindi, Pakistan. Samples were labeled
as A, B and C. Sample A and B were from branded food
outlets while sample C was from a local shop. Each of
the food items was taken in small amounts and sealed in
airtight polythene zip locks and were kept under refrig-
eration till the time of analysis.

2.3. Extraction of Fat

Fat was extracted from the food item by taking 5 g from
each item and then crushed into small pieces and then
adding 100 ml of petroleum ether in it. The mixture was
placed on shaker at the rate of 200 rpm for three hours.
The samples were filtered and then the filtrate was stored
in the refrigerator till further analysis [8].

2.4. Preparation of Fatty Acid Methyl Esters
(FAMES)

Filtrate (10 ml) of the extracted fat for each food sample
was treated for methylation, by adding C,HsOH and
concentrated H,SO, in 1:1 ratio. The solution was heated
at 50°C for an hour, followed by the addition of distilled
water and n-hexane (1:1), with continuous stirring. The
mixture was transferred into the separatory funnel. Ex-
traction was repeated for multiple times by adding dis-
tilled water, for the separation of organic layer [8].

2.5. Total Fat Analysis

For the determination of total fat content in extracted and
methylated food samples, titrimetric method was used.
To the extracted filtrate of known volume, solvent mix-
ture of ethanol: diethyl ether (1:1) and few drops of 1%
phenolphthalein in 95% ethanol was added as indicator.
The solution was titrated against 0.1 M KOH till the ap-
pearance of a pink color as end point. The acid value was
calculated by the following formula:

(A-B)xC
D

where A (ml) is the volume of titrant used, B (ml) is the
volume of titrant used for blank, C (g/L) is the concen-
tration of titrant and D (ml) is volume of sample titrated.

Acidvalue(mg/g) =
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From the acid value total fat content was calculated by
multiplying it with the mass of the sample used (5 g).

2.6. Survey Analysis

A survey analysis was conducted using a questionnaire
as a tool. It comprised of eleven items relevant to fast
food consumption and related health issues. It was dis-
tributed to 90 consumers of fast food out of which 79
responded.

3. Results and Discussion
3.1. Acid Value and Total Fat Content

Results of titrimetric analysis showed that the total fat
content in extracting chicken samples from Sample B
was 25% lower than Sample A. However, in Sample C
fried chicken showed an increase of 40% in fat content
than in Sample B. For the French Fries the total fat had a
remarkable increase of 46% and 38% in Sample A than
Sample B and C respectively. Fried fish for Sample B, in
contrast to earlier results showed higher total fat than
other two outlets. In comparison of total fat in branded
and Sample C food items, it was seen that Sample C had
relatively lower concentration than branded sample (A
and B). The total fat content was also analyzed after me-
thylation. It was found (see Table 1) on comparison to
extracted fat content, it was observed that methylation
had no significant effect on fat content and it followed
the same trend as: French fries > Fish > Chicken. How-
ever, methylated samples had far lower values that ob-
tained in the extracted ones. Results of methylated sam-
ples showed (see Table 1) that the concentration of the un-
branded samples were relatively higher than the Sample B.
According to nutrition facts the amount of total fat intake
(on a 2000 calorie diet) is 12 g or 18% daily value (DV)

Table 1. Total fat content (in mg/g) in extracted and me-
thylated food items.

Total Fat Content in Extracted Sample
Fried Chicken French Fries Fried Fish

Sr.# Outlet

(malg) (mg/g) (mg/g)
11.20 36.40 14.00

1 Sample A (2.2%) (7.2%) (2.8%)
8.40 19.60 22.40

2 Sample B (1.7%) (4%) (4.5%)
14.00 22.40 16.80

3 Sample C (2.8%) (4.5%) (3.4%)

Total Fat Content in Methylated Sample

2.80 11.20 0.30

1 Sample A (0.6%) (2.3%) (0.06%)
1.68 0.30 3.92

2 SampleB (0.3%) (0.06%) (0.8%)
3.92 2.80 2.50

3 Sample C (0.8%) (0.6%) (0.5%)
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while the results of the current study indicated that they
were under the safe values [9].

3.2. Fatty Acid Concentration

From Table 2 (see Appendix) it can be drawn that the
concentrations of three fatty acids were higher in methy-
lated samples than extracted samples. The results of UV
showed that the three fatty acids (myristic, oleic and
stearic) were high in Sample B for fried chicken, Sample
A for fried fish and Sample C for French fries. The con-
centration of stearic acid was higher in all the food items.
Thus, the concentration of SFA was far greater in all the
food items as compared to MUFA. According to another
research the SFA in chicken, French fries was deter-
mined in the range of 26.90% - 46.18% and MUFA
32.95% - 45.60% which when compared to the study
revealed that the obtained values were far less than other
research [10]. Moreover, the daily value for saturated
fatty acids (on a 2000 calorie diet) is 3 g or 15% and the
study revealed 0.4 g or 7.6% which were securely under
the allowable limit.

3.3. IR Data

Infrared spectra of samples were recorded in Shimazdu
FTIR 8400, model Japan on KBr discs. All the spectra’s
were scanned in the full wavelength range that is 3000 -
900 cm . A well established methyl peak of FAME was
observed. The two lowest frequency bands 1300 cm ™
and 1400 cm ' both underwent significant shifts from
(1465 - 1460 cm™' in chicken, French fries and fish) to
lower frequencies upon methylation. An average shift of
6 cm ' was noted down in methylated samples.

3.4. Fragmentation Analysis

Each extracted and methylated food samples were run on
GC-MS spectrophotometer, (GCMS-QP5050A). The

standards of three selected fatty acids were also run for
comparison. The following conditions were used: helium
gas as carrier gas, scan range from 10 - 700 amu, scan
speed 31, column pressure 72 kPa. The volume injected
was 0.5 ul with the temperature programming started at
170°C, held for 2 minutes, and then increased to 200°C at
a rate of 10°C minutes ', maintained at 200°C for 32
minutes [8].

The important peaks of significant intensities for
stearic acid in chicken of Sample A appeared at m/z in
125.6, 127.85, 129.55, 130.6, 131.45, 132.3 and 278.05.
It was observed that fried chicken of Sample B and
Sample C outlets showed the same spectral pattern. In
the methylated samples of stearic acid lower peaks like
m/z 268 was only observed in Sample A chicken while
m/z 274 peaks were present in both Sample A and
Sample B’s chicken. On average the relative intensity
was highest for Sample A m/z 21.03. The major peaks of
oleic acid in chicken, French fries and fish of different
outlets made their appearance at m/z 125.75, 127.85, and
128.65 in close proximity to each other; whereas the
molecular ion peak with relative intensity of 100 was at
124. On the other hand, fish of Sample C outlet showed
an additional peak at m/z 157.25. It may be due to the
fact that Sample C fish was fried in oil with highly
unsaturated fats. However, myristic acid significant pea-
ks were observed highest in chicken samples for both the
methylated and the unmethylated samples as compared to
other food items. Chicken being richer in saturated and
unsaturated fatty acids contained high concentration of
all fatty acids as compared to fish and French fries.

The values of molecular ion peaks observed were in
close agreement with the calculated mass of M" ion. The
fragmentation patterns are as follows (see Figure 1).

3.5. Survey Analysis

The questionnaire comprised of 11 questions provided

Table 2. Concentration (in mg/g) in extracted and methylated food items.

Outlets Myristic Acid (in mg/g) Oleic Acid (in mg/g) Stearic Acid (in mg/g)
Chicken French Fries Fish Chicken French Fries Fish Chicken French Fries Fish
Extracted
Sample A 0.049 0.037 0.552 0.052 0.036 0.517 0.063 0.048 0.453
Sample B 0.045 0.013 0.033 0.016 0.013 0.033 0.015 0.035 0.55
Sample C 0.039 0.093 0.038 0.074 0.091 0.038 0.085 0.074 0.054
Methylated
Sample A 1.056 0.228 1.344 0.874 0.225 2.23 0.313 0.2 1.344
Sample B 2.382 2.132 0.802 1.38 1.599 0.553 0.732 0.257 0.257
Sample C 0.652 2.391 0.038 0.466 1.852 1.003 0.293 1.083 0.551
Copyright © 2013 SciRes. ACES
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Stearic Acid Oleic Acid
CH;-(CH,),,-COOH CH;-(CH,) -CH=CH-(CH,) -COOH
m/z=284 m/z=282
v v v v
CH3-(CH,)7-CH,e *CH,-(CH,) -COOH CH3-(CH,);-CHye *CH-(CH,) -COOH
m/z=127 | m/z=157 m/z=127 m/z=155
v v
*CH»-(CH»)s-COOH *CH- *CH-(CHy) ,-Ce
(CH,) s-COOH m/z=124
m/z =129 m/z =128
Myristic Acid
CH;-(CH,),,-COOH
m/z=228
v | v
CH;-(CH,)7-CHye *CH,-(CH,)s-COOH
m/z=101

rl/z= 127

CH3~(CHp)-C*
m/z= 125

Figure 1. Fragmentation pattern of stearic acid oleic acid myristic acid.
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Figure 2. Frequency of visits to fast food outlets.

with the information on gender, age and qualification.
People who visited fast food outlets once a week were
35% while on a monthly basis were 25%. People who ate
daily had a close percentage with the people who ate once
a month which was only a difference of (5%) (See Fig-
ure 2). These percentages revealed the attitude of people
towards fast foods. The highest percentage was received
for daily and weekly combined (55%). This was due to
the fact that people liked the taste of fast food restaurants.
Data showed that 70% people preferred eating branded
fast food because it was tasty while 11% people opted for
Sample C food for its good taste while 13% people eat
fast food because they have no time for cooking.

The most popular food item found among all the age
groups was Burger 31% followed by fried chicken 24%.
23% agreed with French fries while 22% people pre-

Copyright © 2013 SciRes.

ferred eating fried fish at fast foods (see Figure 3). The
consumption rate of fast foods was observed high be-
cause people are unable to take out time from their daily
chores. Research reveals that children who consume
large amount of fast foods are more likely to experience
recurrent abdominal pain than others, and this may be
severe enough to interfere with school activities. On the
other hand, a diet rich in fruits and vegetables does not
cause any abdominal problems [11].

Obesity is a major issue all around the world and this
problem is spreading fast in Pakistan too. This is all due
to the excessive consumption of these fast food items as
seen above from the results. People are eating more fried
items than healthy salads and baked items. Out of the 79
respondents 56% of the people believed that the most
widely health effects of eating fried foods are stomach
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B Burger Chicken ™ Fries ® Fish

Figure 3. Relationship of different food items and its popu-
larity.
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Figure 4. Fried foods health implications.

disorders (see Figure 4). There were similar number of
votes for high cholesterol and heart diseases.

4. Conclusion and Recommendations

The research results indicated that fatty acids were present
in the fried foods; either in higher or in lower amounts,
but each one of them was under the safe limits. The study
was successful in determining the amount of fatty acids
in each sample and the consumers’ response through the
questionnaire which proved the hypothesis that fried
foods were the most widely consumed products these
days. More importantly, consumers had little knowledge
of the severe health effects that the fried food items could
cause either branded (Sample A and B) or unbranded
(Sample C) product they were consuming. There was
little difference in the amounts of fatty acids determined
between the branded and the unbranded as in some sam-
ples that the amount was more in the branded as compared
to the unbranded. Fried foods yet could not be considered
as healthy foods even though the fatty acid concentration
was under the limit because frequent and excessive
intake of fried foods may lead to serious health problems.
Therefore, it was recommended to consume protein rich

Copyright © 2013 SciRes.

foods such as fish, skinless chicken, fat free dairy pro-
ducts etc. foods that were naturally low in fat and soluble
fibers like oats, rice, cereals etc. Additionally, food labels
should be checked for saturated fats, hydrogenated and
partially hydrogenated fats before taking any food item.
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