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Abstract: A total of 184 samples from 18 varieties of commercial fast foods, traditional snacks and sweetmeats
of Dhaka city were examined for fatty acid composition, percentage of monounsaturated fatty acid (MUFA),
polyunsaturated fatty acid (PUFA), and saturated fatty acid (SFA). Fatty acid methyl esters prepared from lipid
extracts were analyzed by gas-liquid chromatography using capillary columns. The percentage of total fatty
acid of these foods was determined. In general, traditional snacks showed high proportion of SFA (ranged 24.4-
65.5%) and fast foods showed high proportion of PUFA (ranged 11.9-52.8%). The MUFA content, on the other
hand, in all foods ranged 29.8-42.3% with a predominant contribution by oleic acid (18:1). The findings of the
study showed that these Bangladeshi commercial fast foods and traditional snacks were high in SFA especially
in chicken patties (50.2%), beef pizza (48.1%), beef patties (46.6%), and all sweetmeats (ranged 52.8-65.5%)
except kalojam (35.6%). The source of SFA in the fat fraction was basically animal fats and palm oil. The
experimental results showed that the Bangladeshi young urbanites who are accustomed to fast foods culture
seem to be in the risk of high energy intake with an excessive share of SFA.
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Introduction

With the social changes in the recent years, Bangladesh is now experiencing a fast food culture
especially in urban areas. An increasing proportion of meals are now being purchased or
consumed in a ready to eat as fast food or snacks. But concern has been expressed by many
scientists about the nutritional impact of such foods on the diet and health of consumers. Fast
foods are not balanced foods from nutrition point of view (Cooper, 1989). These foods have been
viewed as a source of excessive cholesterol, saturated fat, salt and energy which may be
contributory to a steep rise in diet-related non-communicable diseases (NCD), dental caries, and
other diseases in developed as well as in many developing countries including Bangladesh
(Popkin, 1998; Salamatullah et al., 1990). A recent study in Dhaka city revealed that fast food
culture is increasingly penetrating into the dietary practice of young urbanites of the city,
especially by the students of moderately solvent and relatively smaller families (Rahim et al.,
2001). When consumers’ food preferences were examined, as many as 37 types of fast foods of
western culture along with a number of traditional snack foods were identified. The findings,
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therefore, lead to the notion that a new fast food phenomenon is getting its root deep into the
young urban society of Bangladesh as a consequence of the emergence of a new nutrition
transition. In fact, fast food shops have mushroomed in all major cities of Bangladesh.

Apart from nutritional consequences, fast food culture in developing countries like Bangladesh is
also associated with poor hygiene and poor quality foods. It has posed a further concern for
nutritionists, dietitians, health professionals, and policy makers of the country. Rahim et al. (2002)
and Nessa et al. (2002) recently had examined some selected fast food and traditional snack foods
popularly consumed by the young urbanites for their proximate composition, lipid composition,
salt, dietary fiber, and energy. Some of these foods were found to contain high amount of energy
and sodium but low amount of dietary fiber. High energy usually comes from high amount of fat
and sugar used as ingredients. The present paper examines the fatty acid profile of these foods.

Materials and Methods

Samples: A total of 184 samples from 18 varieties of Bangladeshi commercial fast foods and
traditional snacks samples were collected at random from four popular fast food shops of Dhaka
city. Selected food samples were: beef products (burger, patties, and pizza), chicken products
(burger, hotdog, pizza, roll, sandwich, and chicken fry), traditional snacks (beef samocha and beef
kebab), traditional sweetmeats (chamcham, kalojam, rashogolla, saundesh, and rashomalai), and
traditional beverage (lassee). All samples were obtained without the dressing materials e.g., sauce,
cheese, mayonnaise, etc. Solid samples were collected as one single piece of their serving size
while liquid and semi-liquid samples were collected as per their selling units used by fast food
shops. After collection, weight of the serving size were determined and then stored in a
refrigerator till analysis. The time between collection and analysis was not longer than 24 hours.
Before analysis, samples were first blended and then grounded in order to homogenize. Portions of
homogenized samples were taken for total lipid extraction.

Extraction of lipids: Lipids were extracted from the samples using the method of Folch et al.
(1957). Briefly, food samples (10.00 £ 0.01 g) were added with 45 ml of chloroform-methanol
(2:1 v v'") solution and incubated at 37°C for 30 min in a water bath followed by homogenization
for 2 min. The homogenate was filtered and the volume was measured. A 0.9% aqueous NaCl
solution was added (20% v v'') to the filtrate and mixed well. The upper phase was discarded and
the volume of the lower phase was adjusted to 40 ml with methanol. Aliquots of this solution were
used for analysis.

Determination of fatty acid composition: Fatty acid composition of the collected fast foods and
traditional snacks samples were analyzed by gas-liquid chromatography (GLC) using capillary
columns. Fatty acid methyl esters were prepared from lipid extracts by transmethylation according
to the procedure of the ISO (International Organization for Standardization) (Anon, 1978), using a
2 mol I KOH in methanol and n-heptane. The analyses were performed using a Philips
chromatograph model PU-4500 with FID (Flame Ionization Detector) coupled to an automatic
integrator (Shimadzu C-R6A, Chromatopac, Japan). An aliquot (0.2 pl) of methyl ester sample (10
mg ml"") was injected in the gas chromatograph with a flame ionization detector. Fatty acids were
separated in a glass column (6ft x 1/8 inch SS) coated with fused silica (GP3% SP-2310/2% SP-
2300 on 100/120 chromosorb WAW) as stationary phase. Carrier gas was nitrogen with a constant
flow rate (20 ml min™"). The gas chromatograph was at isothermal condition. Column temperature
was maintained at 185 °C. The injector and the detector temperature were 220 and 240 °C
respectively. All peaks of fatty acid methyl esters were identified by comparison of their retention
times with appropriate known standards (Sigma, U.S.A). Data were calculated as normalized area
percentages of fatty acids. According to our chromatographic conditions no response factor
correction was applied.
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Results

The present study describes the fatty acids profile (expressed in percentage) and the percentages of
saturated, monounsaturated and polyunsaturated fatty acids in 184 commercial Bangladeshi fast
foods and traditional snacks of Dhaka city. The results on fast foods are shown in Table 1 and
those of traditional snacks are given in Table 2. The FA composition of fast foods made of beef
and chicken (Table 1) showed that chicken patties and beef pizza contained higher amounts of
total SFA (50.4 and 48.1% respectively) due to the greater contribution of palmitic (16:0) acid.
Highest amount of total UFA (84.5%) was found in chicken sandwich.

Table 1. Fatty acid profile of selected commercial fast food of Bangladesh.

Types of Name of the products analyzed
fatty acids Beef products [ Chicken products
(%) 5 -
g8 za  ga .8 ga 59 g8 =8 .8 g.a
P £L:L U T L
C12:0 nd nd nd nd nd nd nd nd nd nd
C14: 0 2.3% 1.3 2.4 nd 2.6 1.0 2.5 0.8 nd 0.5
Cl16: 0 344 259 38.2 27.5 37.1 22.2 32.7 28.3 12.7 15.0
Cle: 1 0.4 1.0 23 1.7 0.4 nd 2.8 0.4 0.5 3.4
C18: 0 9.3 8.8 6.0 32 6.4 4.7 53 9.1 2.8 5.0
C18: 1 41.2 33.9 36.7 32.8 29.4 324 35.6 41.4 31.2 38.2
Cl18:2 11.5 27.6 11.6 324 18.5 34.6 18.7 17.9 44.7 323
C18:3 0.4 1.0 1.4 1.2 1.1 49 0.5 1.9 8.1 39
C20: 0 0.6 0.7 1.5 1.2 43 nd 1.9 0.3 nd 0.7
MUFA 41.6 349 39.0 34.5 29.8 324 38.4 41.8 31.7 41.6
PUFA 11.9 28.6 13.0 33.6 19.6 39.5 19.2 19.8 52.8 36.2
P/S ratio 0.26 0.78 0.27 1.1 0.39 1.42 0.45 0.51 34 1.7
®-6/0-3 28.8 27.6 83 27.0 16.8 7.1 37.4 9.4 5.5 8.3
FA ratio

Note: n: number of samples analyzed; nd: no detectable amount; SFA: saturated fatty acids;

MUFA: mono-unsaturated fatty acids; PUFA: polyunsaturated fatty acids; o-6 and -3 FA: position of double bond at n-6
or n-3 carbon from methyl end of fatty acid.

“Results were expressed as average value and calculated as wt% of total fatty acid methyl esters.

It is evident from Table 1 that PUFA content is relatively lower in the fast food made of beef than
in fast food made of chicken. For instance, chicken sandwich contained highest amount of PUFA
(52.8%) while beef patties contained the lowest (11.9%). The main contributor to PUFA
composition for chicken sandwich is linoleic acid (18:2). The contributions of linolenic acid (18:3)
in PUFA among all these fast foods and traditional snacks were found low, a maximum of 8.0% in
chicken sandwich. Oleic acid (18:1), on the other hand, was found the most abundant MUFA in
both fast foods and traditional snacks samples (Table 1 & 2). Short-chain fatty acid, lauric (12:0)
was not detected in all fast food samples (Table 1) but found only in some traditional sweetmeats
(ranged 0.7-2.8%). The most prevalent short-chain fatty acid in these foods was myristic (14:0)
acid.

Table 2. Fatty acid profile of selected traditional snacks, sweetmeats and beverages of Bangladesh.

Types of Name of the products analyzed

fatty acids Snacks | Sweetmeats | Beverage

(%) o o = = s coo o o 0 =
C12:0 nd nd 0.7 nd 2.8 2.5 1.2 nd
Cl14: 0 nd nd 7.1 1.1 11.0 12.5 10.3 8.5
Cl16: 0 18.2* 35.6 349 27.7 39.8 35.6 37.6 433
Clé6: 1 1.7 2.8 0.5 0.2 1.2 0.5 0.3 7.0
Cl18:0 5.0 4.8 9.5 6.8 11.3 9.8 12.8 5.9
Cl18: 1 29.2 40.3 36.7 35.0 311 349 37.0 35.3
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Cl18:2 41.9 11.2 8.8 27.4 1.0 33 0.8 nd
Cl18:3 2.7 1.1 1.4 1.8 1.4 0.6 nd nd
C20: 0 1.2 4.2 0.6 nd 0.6 0.3 nd nd
MUFA 30.9 43.1 372 352 323 354 37.3 423
PUFA 44.6 12.3 10.2 29.2 2.4 3.9 0.8 nd
SFA 24.4 44.6 52.8 35.6 65.5 60.7 61.9 57.7
P/S ratio 1.83 0.19 0.82 0.04 0.06 0.01 0.01 -
®-6/0-3 15.5 10.2 6.3 15.2 0.7 5.5 nd nd
FA ratio
Note: n: number of samples analyzed; nd: no detectable amount; SFA: saturated fatty acids;

MUFA: mono-unsaturated fatty acids; PUFA: polyunsaturated fatty acids; m-6 and ®-3 FA: position of double bond at n-6
or n-3 carbon from methyl end of fatty acid.
"Results were expressed as average value and calculated as wt% of total fatty acid methyl esters.

The majority of fatty acids are saturated specially in sweetmeats (ranged 35.6—-65.3%, Table 2)
and fast food containing beef. PUFA content (Cis isomer only) in fast foods except chicken fry,
burger, sandwich, and samocha was generally lower than 30%, but in case of sweetmeats it was
lower than 11% except kalojam.

Discussion

Traditional sweetmeats are very popular in Bangladesh as a dessert item after feast meal and as
snacks in between daily meals (breakfast or afternoon tea). Interestingly, these sweetmeats were
found to contain high amount of SFA (ranged 35.6-65.3%, Table 2). The main ingredients of
these sweetmeats are ‘Chhana’ (residue after milk is acidified to curdle; posset), farina, and sugar
syrup. The extra high amount of SFA in sweetmeats probably came from palm oil used in frying
of chhana and farina mixture before dipping in sugar syrup. Palm oil has a high proportion of
saturated fatty acids (51.9%) such as lauric acid (12:0), myristic acid (14:0) and palmitic acid
(16:0) (Lawson, 1995).

It is evident from Table 1 that PUFA content is relatively lower in fast food made of beef than in
fast food made of chicken. For instance, chicken sandwich contained highest amount of PUFA
(52.8%) while beef patties contained the lowest (11.9%). The main contributor to PUFA
composition for chicken sandwich is linoleic acid (18:2). Fernandez and Juan (2000) reported
similar results for Spanish fast food made of chicken.

The content and composition of lipid for a fast food item may differ among different brands. The
food samples analyzed in the present investigation were not brand items. They were collected
from four different popular fast food shops. In an earlier study, no significant differences were
observed in estimations of total fat, cholesterol and triacylglecerol (TG) between samples of the
same shop (Nessa et al., 2002). Besides, majority of the food items showed either no inter-shop
variation or a variation at 10% level of significance in the content of total fat, cholesterol and TG
(Nessa et al., 2002). It may therefore be expected that intra and inter-shop variations in fatty acid
composition of the studied samples would be minimal.

To understand the dietary role of fast foods and traditional snacks in the new phenomenon of
eating out habit in our population, the fatty acid profile were compared with recommended dietary
allowances. Foods that provide as much as one fourth of the day’s allowance for nutrients have the
potential for making a significant contribution to the diet (Gurr, 1992).

For many coronary heart disease (CHD) susceptible people, a healthy diet is perceived as a low
cholesterol diet, although the main determinant of serum cholesterol is not dietary cholesterol but
saturated fat (Clarke et al., 1997). Two important nutritional indices are frequently used to
describe the fatty acid composition of foods. The first is the ratio of PUFA: SFA (P/S ratio), where
values of 0.23-0.45 are considered optimum (Anon, 1990). However, the American Heart
Association (AHA) recommends a P/S ratio >1 for Step-1 diet and >1.4 for Step-2 diet. In this
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study, burger, sandwich, hotdog, and fry of chicken among fast foods and only Samocha among
traditional snacks food meet this criteria (P/S >1). The second index is the ratio of the ®-6 : ®-3
fatty acids; usually expressed as the ratio of essential fatty acids C18:2n-6 (linoleic acid) : C18:3n-
3 (linolenic acid). The ideal ratio should be 1, however, an optimum ratio is considered to lie
between 4 and 10 (Baur, 1995). Rashogolla, a very popular sweetmeat of Bangladesh, showed the
lowest value (0.7) to meet these criteria among all fast foods and traditional snacks food
examined.

These results, together with data reported earlier (Nessa et al., 2002; Rahim et al., 2002) thus
clearly show that energy intake of Bangladeshi young urbanites who are accustomed to fast foods
culture is high, with an excessive share of SFA in the total energy intake.

Conclusion

Bangladesh is now experiencing a fast food culture especially in urban areas. But concern has
been expressed by many scientists about the nutritional impact of such foods on the diet and health
of consumers. Percentage composition of total fatty acids of these Bangladeshi commercial fast
foods and traditional snacks were found high in SFA. As nutrient adequacy or nutrient density of a
food item and its frequency of intake can profoundly affect the degree of compliance with a
recommended healthful diet an effective dietary education for the Bangladeshi young urbanites
who are accustomed to fast foods culture is needed to improve their dietary habits.
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