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Sugar, fat, saturated and trans fatty acid contents in Iranian cereal-based baked products

Zahra HADIANY, Amin MOUSAVI KHANEGHAH?

Abstract

The intake levels of sugar and fats, including unsaturated fatty acids (USFs), trans-fatty acids (TFAs), and saturated fatty acids
(SFAs), should be monitored to prevent the prevalence of non-communicable diseases. Cereal-based bakery products are one
of the significant sources of dietary fat and sugar intake throughout the world. This study evaluates the trend of fat and sugar in
Iranian bakery products, focusing on saturated and TFAs and their implication for public health. In this regard, 132 industrial
and traditional cereal-based-backed products were randomly collected from the Tehran market. The total fat, SFAs, TFAs,
unsaturated fatty acids (UFAs), and sugar of each bakery product were determined. The fatty acid compositions of these products
were evaluated according to the direct methylation method. Our results indicated that total fat in Iranian bakery products
ranged from 8.99+2.95% (sponge cake) to 24.92+7.86% (puffed product). Total sugar varied from 11.12+1.89% (pirashki) to
30.38£13.11% (funnel pastry). Among fifteen different types of bakery products, the highest TFAs and UFAs levels were detected
in simple biscuits (0.52£0.50%) and (17.20£8.71%), respectively. The present study indicated that bakery products’ sugar and

fat content as risk factors of non-communicable diseases was not higher than those of other countries.

Keywords: trans-fatty acid; saturated-fatty acid; bakery products; iran; non-communicable diseases.

Practical Application: This study is the first national report for health intervention plans and strategies programs due to the
high consumption of commercial and traditional cereal-based-baked products.

1 Introduction

Sweet bakery products are among the world’s most popular
foods owing to their favorable sensory attributes and long shelf life
(Pinto et al., 2019). Fats and oils such as shortening, margarine,
butter, and vegetable oils have been incorporated blended or
alone at various ratios in formulations of bakery products due
to their favorable effects such as improving flavor and structure,
aiding the absorption of fat-soluble vitamins, and supplying
energy (37 kJ/g fat) (Hercegova et al., 2019; Omeroglu & Ozdal,
2020). At the same time, these fats and oils are primary sources of
trans-fatty acids (TFA) and saturated fatty acids (SFA) in bakery
products. For instance, crackers, cake, and cookies account
for 40% of TFA intake (O’Fallon et al., 2007). High intake of
TFA can cause violations in high-density lipoproteins (HDL)
and low-density lipoproteins (LDL) (Albuquerque et al., 2018;
Priego-Capote et al., 2007; Richter et al., 2009; Stanner & Spiro,
2020). Therefore, excessive TFA intake and SFA are correlated to
a higher risk of diabetes, coronary heart disease (CHD), breast
cancer, obesity, and sudden death (Alioglu & Oziilkii, 2020;
Belc et al., 2019; Mozaffarian et al., 2007; Trattner et al., 2015).
Similarly, higher sugar intake is directly connected to increased
body weight, a severe risk factor for cancer and diabetes
(Puscas et al., 2020). To prevent these adverse effects, the World
Health Organization (WHO) suggested that the daily intake of
total fat, SFA, and TFA should not exceed 30%, 10%, and 1% of
total calories, respectively (Saghafi et al., 2018). Besides, WHO
recommends that the daily intake of simple sugars should be

reduced to 10% of total energy, and according to their reports,
reducing sugar intake to less than 5% of total energy can lead to
even more health-beneficial influences (World Health Organization,
2015). In the same vein, reducing TFA consumption and SFA
consumption is another significant step suggested by WHO to
be taken by different countries to minimize non-communicable
diseases (NCDs) (Albuquerque et al., 2018; Arcand et al., 2014).
The effect of reducing fat intake to less than 30% of the total daily
energy on weight gain prevention among adults has been well-
established (Albuquerque etal., 2018; Colén-Ramos et al., 2014;
Hooper et al., 2012; Zuchowska-Grzywacz & Kowalska, 2019). In
addition to the overall fat intake, TFA and SFA intakes are influential
in studying NCDs’ risk factors (O’Sullivan, 2020; World Health
Organization, 2003). In this regard, different strategies, including
new formulation, labelling, enacting legislation, and education,
have been adopted throughout the world that provide nutritional
needs as well as health advantages (Albuquerque et al., 2018; Colon-
Ramos et al., 2014; Dordevic et al., 2020; (Albuquerque et al., 2018;
Colén-Ramos et al., 2014; Dordevic et al., 2020; Fuentes-
Arismendy et al., 2021; Lucas et al., 2020; Sarifudin et al., 2021).

Thus, it seems that analysis of fatty acid composition in
bakery products is a needful issue to monitor these approaches’
performance and raise public awareness concerning their
daily intake estimation and health implications. As studies
showed, sugar consumption in Iran is 30% higher than that of
the global standard. According to a recent study conducted by
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Dadkhah et al., 40% of total energy intake was provided by snacks
in students of a primary school in Tehran (Amini et al., 2014).
In another research, Asgary et al. (2009) found out that TFAs
in Iranian fast foods were higher than those recommended by
general diet guidelines (Asgary etal., 2009). Based on the literature,
there was still a lack of research on fatty acid compositions
of popular bakery products in Iran. Thus, the present study’s
objectives were to determine the sugar, total fat, and fatty acid
composition of industrial and traditional-cereal-based products
widely marketed in Iran.

2 Materials and methods

2.1 Reagents and standards

All reagents and solvents were of analytical grade. Methanol,
sulfuric acid, n-hexane, potassium hydroxide, and Fehling’s solution
was purchased from Merck (Darmstadt, Germany). The certified
standard of fatty acid methyl ester (FAME) mixture was achieved
from Supelco (Bellefonte, PA., U.S.A.) and nonadecanoic acid
(C19:0) as internal standard was provided by Sigma Aldrich Co.
(St. Louis, Missouri, U.S.A.).

2.2 Sample description

This study is cross-sectional research on food and nutrition
policy implications for monitoring nutritional risk factors in
Iran IR. One hundred thirty-two samples comprising fifteen
different brands of industrial bakery products group including
cake, sponge cake, cracker, koluche, simple biscuit, non-simple
biscuit, pirashki, puffed products, and wafer, and traditional
bakery products such as cake, fermented pastry (e.g., Danmarki
and Napeloni), funnel pastry (e.g., Bamiyeh and Keshmeshi),
Koluche, layered pastry (e.g., Baghlava), non-fermented pastry
(e.g., Mikado and Zaban) and Pirashki, were purchased from
local supermarkets and retail-markets in Tehran, Iran, during
April 2016 to June 2016. The study protocol was conducted
by the National Nutrition and Food Technology Research
Institute. Each of the samples was coded with a three-digit
number, stored in 4 °C, and analyzed before expiry dates.
Collected samples included the significant manufacturers of
bakery products in Iran.

2.3 Moisture, total fat, and sugar contents determination

The moisture content of traditional and industrial cereal-
based-baked bakery samples was measured by vacuum
oven (Memmert V09, Schwabach, Germany) at 100-130 °C
temperature according to the International organization for
Standardization by brief modification (International Organization
for Standardization, 2009).

Total lipid extraction was performed using the method
described by Folch et al. (Folch et al., 1957). The sugar content of
samples was evaluated according to the official method developed
and designated by the Iranian National Standards Organization
(Institute of Standards and Industrial Research of Iran, 2016).
All tests were performed in triplicates.

2.4 Preparation of methyl esters of fatty acids

The fatty acid profile of bakery products was determined
by the direct methylation method described by O’Fallon et al.
(2007) (O’Fallon et al., 2007) and ISO 12966-1 (International
Organization for Standardization, 2014). First, samples were
ground in a coffee bean grinder at room temperature. A level
of 700 mg of wet samples was located in a 16x125 mm screw-
cap Pyrex culture tube, to which 0.6 ml of MeOH containing
internal standard (0.3 mg of C19:0 mL"* of MeOH) was included.
After that, 0.7 ml of 10 N KoH was added to the Pyrex tube
containing the samples. The tubes were incubated for 1.5hin a
water bath at 55°C with occasional shaking (5 s every 20 min)
using an LK. A. Vortex Genius 3 (IKA-Werke GmbH & CO.KG,
Germany). After using a cold water bath to cool the samples
down, the samples were added to each sample with 0.58 ml of
H,SO, (24 N) in water. The tubes were inverted to ensure proper
mixing, and after the addition of K,SO, solution, the tubes were
incubated in a water bath at 55 °C for 1.5 h with occasional
shaking. After FAME synthesis, the tubes were cooled down with
a cold water bath, and 2 mL of hexane was added and mixed
for 5 min. Subsequently, the tubes were centrifuged for 10 min
at 4500 x g, and the upper hexane layer containing the FAME
was placed into the GC vial. Finally, the GC vials were placed
at -20 °C until GC analysis. Then, FAs concentrations were
determined by GC-FID (Varian CP3800, U.S.A.) equipped with
an HP-88 column (100 m x 0.25 mm ID, 0.2 um). The operating
conditions were set as follows: the initial temperature was set at
50 °C and gradually increased (5 °C, every 5 min) up to 160 °C,
and then reached to 180 °C with a ramp of 20 °C min' and finally
increased to 220 °C. The temperature of the injector and detector
were 250 °C and 260 °C, respectively. The flow rate of helium
as the carrier gas was 2 ml/min, and the injection volume was
0.2 um. All FAs were reported as the percentage of total FAs
(Mossoba et al., 2003). The contents of sugar, TFAs, SFAs, UFAs,
and total lipids are presented in 100 g food. The TFA content is
further presented per 100 g total lipids. Total fat indicated the
sum of triglycerides, phospholipids, wax ester, and sterols. SFAs
attributed to the sum of 14 isomers (C8:0, C10:0, C12:0, C14:0,
C15:0, C16:0, C17:0, C18:0, C19:0, C20:0, C10:0, C22:0, C23:0
and C24:0), and TFA indicated the sum of 8 isomers (C18:1t,
C18:2t and C18:3t). USFs referred to the sum of 11 isomers
(C14:1; C16:1; C17:1; C18:1cisn6; C18:1cisn9; C18:2cis9, 12;
C18:3 cis9, 12, 15; C20:1; C20:2; C20:3n6 and C22:1). Figure 1
shows a typical chromatogram of a sample analyzed.

2.5 Statistical analysis

Descriptive analyses were performed by using SPSS software
V.26 (I.B.M. Analytics, US.A.). The data (mean £SD) indicated
triplicate determination and analyzed by Mann-Whitney test,
one-sample t-test, and independent t-test to compare fat and
sugar contents in samples and compare the results of fat and
sugar content with those target levels permitted by the Iranian
National Standards Organization. Kruskal-Wallis test was used
to compare fat and sugar levels in each group. The significant
differences among the mean values were calculated at the level
of P-value <0.05.
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3.1 Trans-fatty acids and saturated fatty acids profiles

The trans-fatty acids (TFAs) contents of industrial and
traditional bakery products are shown in Table 1. In the industrial
category, the maximum level of TFAs was found in simple biscuits
(0.52+0.50%) and then in cake (0.41£0.55%). The minimum level
was found in the puffed product (0.17£0.03%). The highest TFAs

level in the traditional category was determined in funnel pastry
(0.48+0.69%) and followed by fermented pastry (0.35£0.41%).
Total trans fatty acids in bakery products (132 samples) were
ranged from 0.01% to 2.88%. The content of C18:3t in the
industrial group was significant (P=0.001). Among the TFAs

content in industrial and traditional samples, the notable content
was related to C18:1t that belonged to cake (2.80%) and funnel
pastry (1.84%), respectively. As a result, indicate the content of
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Figure 1. Gas chromatogram of fatty acids profile of bakery sample
Table 1. Trans fatty acids (g/100 g food) of Iranian bakery products.
C18:1t Cl18:2t C18:3t Total TFAs
Group Cereal products N*
mean+SD (Range) mean+SD (Range) mean+SD (Range) mean+SD (Range)
Cake 25 0.25+0.56 (0.00, 2.80)  0.06£0.05 (0.00, 0.15)  0.13+0.15 (0.01,0.81)  0.44%0.56 (0.07, 2.88)
Cracker 2 0.12+0.17 (0.00, 0.24) ~ 0.02£0.02 (0.00, 0.03)  0.03%+0.01 (0.02, 0.04)  0.17+0.21 (0.02, 0.31)
Koluche 7 0.26+0.22 (0.00,0.57)  0.07+0.04 (0.03,0.14)  0.062£0.03 (0.03,0.10)  0.39+0.25 (0.11, 0.77)
Non simple biscuit 7 0.1840.43 (0.00, 1.15)  0.06£0.06 (0.01, 0.19)  0.03+0.01 (0.01,0.05)  0.26%0.49 (0.03, 1.36)
Industrial Pirashki 4 0.29+0.48 (0.00, 1.01) ~ 0.07£0.10 (0.01, 0.21)  0.05+0.01 (0.03, 0.05)  0.41+0.58 (0.06, 1.28)
Puffed products 4 0.024+0.01 (0.01, 0.03)  0.12£0.03 (0.09, 0.16)  0.04+0.01 (0.03,0.05)  0.15%0.02 (0.13, 0.16)
Simple biscuit 4 0.43+0.48 (0.00, 0.96)  0.07£0.03 (0.05,0.11)  0.02+0.00 (0.01, 0.02)  0.5240.50 (0.06, 1.08)
Sponge cake 8 0.26+0.18 (0.09, 0.52)  0.04+0.04 (0.01,0.11) ~ 0.03%0.01 (0.02, 0.05)  0.33+0.20 (0.15, 0.57)
Wafer 3 0.68+0.54 (0.07, 1.11)  0.13£0.06 (0.06, 0.19)  0.03+0.02 (0.01, 0.05)  0.84%0.59 (0.18, 1.32)
P-value** 0.190 0.071 <0.001 0.204
Cake 5 0.0240.03 (0.00, 0.08)  0.0620.08 (0.00,0.19)  0.13£0.07 (0.05,0.23)  0.22+0.12 (0.08, 0.34)
Fermented pastry 21 0.21+0.37 (0.00, 1.55)  0.06+0.07 (0.01, 0.25)  0.07+0.04 (0.02, 0.14)  0.2740.26 (0.04, 1.06)
Traditional Funel pastry 23 0.34+0.58 (0.00, 1.84)  0.08+0.11 (0.00, 0.38)  0.06%0.05 (0.00, 0.16)  0.50+0.70 (0.01, 2.25)
raditional
Koluche 3 0.0740.07 (0.00, 0.14)  0.034+0.01 (0.01,0.04)  0.05+0.01 (0.04, 0.06)  0.14+0.07 (0.07, 0.21)
Non fermented pastry 9 0.15+0.24 (0.00, 0.70)  0.05+0.08 (0.00, 0.26)  0.08+0.04 (0.02, 0.15)  0.27+0.35 (0.02, 1.10)
Pirashki 7 0.0940.17 (0.00, 0.46)  0.0740.06 (0.02,0.21)  0.10+0.04 (0.04, 0.15)  0.27+0.24 (0.06, 0.77)
P-value 0.981 0.464 0.073 0.960

3. Number of samples; ** The Kruskal Wallis test.
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total trans fatty acids in industrial and traditional samples was
not significant (P> 0.05).

Also, according to Table 1, there were no zero trans in Iranian
bakery products. Total TFAs ranged from 0.14+0.07% to 0.5240.5%,
and maximum and minimum levels were determined in simple
biscuit and koluche, respectively. Partially hydrogenated oils in
Iranian food basket consumption have particular importance,
with a mean per capita intake of 14g/1000 kcal. Several studies
demonstrated that trans-fat causes heart attack and death.
In most countries, the critical strategy was implemented through
different approaches, including legislative action (limited to 2%
of total fat content in foods) or by banning the consumption of
partially hydrogenated oils (Mozaffarian et al., 2007).

The usage of partially hydrogenated fats, including bakery
fats, margarine, and shortenings in the formulation of bakery
products, increases SFAs and TFAs in these products (Karabulut,
2007). Modified hydrogenation and reducing hydrogenated fats
in the formulation of bakery products can lead to less saturated
and trans fatty acid contents (Menaa et al., 2013). In this view,
Vicario et al. (2003) studied and characterized the fatty acid
profile of bakery products in Spain and reported a range of
0.15-15.94% w/w trans fatty acids/total fatty acids in these
products (Vicario et al., 2003). In another study, total TFA in
the Portuguese food market was analyzed, and the mean value
was reported as 0.47 g/100g food ranging 0.01-6.02% in which
biscuits, wafers, and cookies had the highest TFA content
(Costa et al., 2016). Chung et al. (2013) evaluated trans fatty
acids in the Hong Kong Food Supply and reported that the mean
value of TFA for bakery products ranged from 0.09 (g/100 g
food) in sponge cakes to 0.9 g in doughnuts and, SFAs varied
from 2.4 (g/100 g food) in the Chinese fried dough to 14 g in
creamy biscuits (Chung et al., 2013). The total SFA was higher
than 40 g/100 g fatty acid in Turkish bakery products, and total
TFA varied from 0.99 in petit-beurre biscuits to 17.71 (g/100 g
fatty acids) in traditional wheat flour cookies (Karabulut, 2007).
Thus, the TFA content of bakery products in Iran was lower than
those in Spain, Portugal, and Turkey; nevertheless, it was almost
similar to the TFA of bakery products in Hong Kong. In addition,
SFAs content of bakery products in Iran was close to those in
Hong Kong and Turkey. It is now well established that the risk
of cardiovascular disease, diabetes, systematic inflammation,
and sudden death is correlated with high consumption of trans
fatty acids (Saadeh et al., 2015).

On the other hand, a high intake of SFAs is also correlated to
a higher risk of cancer (Chajés et al., 2008; Slattery et al., 2001).
The FAO/WHO recommends a maximum of 1% of the energy
received from trans fatty acids (Nishida et al., 2004). In this
study, the most common TFA was elaidic acid (C18:1 t-9) among
measured trans fatty acids. Similarly, Nazari et al. (2012) reported
elaidic acid as the prominent TFA found in Iranian bakery and
snack food products (Nazari et al., 2012).

Results revealed that the SFAs in Iranian bakery products ranged
from 2.17£3.06% to 12.45+3.19% (Table 2). The highest level of
saturated fatty acids among the fifteen types evaluated products
was found in puffed products (12.45£3.19%). The maximum SFAs
levels in traditional bakery samples were obtained in koluche
(7.79£2.46%) and followed by fermented pastry (7.78+3.72%).

The minimum level (3.80+0.25%) was found in the cake. SFAs
contents of the industrial products ranged from 2.17£3.06%
(cracker) to 12.45+3.19% (puffed product). As Table 2 shows,
the major saturated fatty acids in analyzed samples were lauric
acid (C12:0), myristic acid (C14:0) and palmitic acid (C16:0),
and stearic acid (C18:0), while a very small amount of other SFAs
was detected. The mean of SFAs content in total industrial bakery
samples was between 2.17% and 12.45%, and in total traditional
bakery, samples were between 3.80% and 7.79%, respectively. The
content of SFAs in the industrial group was significant (P=0.003);
similar results were found for the traditional group (P=0.036).

3.2 The unsaturated fatty acid profile

Unsaturated fatty acids (UFAs) contents of different bakery
samples are presented in Table 3. In the industrial category, the
maximum and minimum level of UFAs was found in the cracker
(17.204£8.71%) and sponge cake (4.4110.84%), respectively.
Besides traditional bakery products, the highest and lowest UFAs
levels were observed in non-fermented pastry (14.60£4.29%)
and koluche (7.26+1.92%), respectively. Among the identified
USFAs in both groups, the contents of C18:1cisn9 and C18:2cis
were higher than other fatty acids. Overall, comparing USFAs
content in each group revealed a statistically significant difference
(P<0.05).

As shown in Table 3, UFAs (cis) content in bakery products
ranged from 4.41+0.84% to 17.20£8.7% in sponge cake and
cracker, respectively. Oleic acid (C18:1) and linoleic acid
(C18:2) levels were considerably higher in all bakery products
compared to other measured UFSs. Similarly, linoleic acid as
an essential FA was found in high levels in European bakery
products (Cercaci et al., 2006).

3.3 Total fat and sugar contents

Total fat and sugar in industrial and traditional based-
cereal products are shown in Table 4. Among industrial bakery
products, the maximum level of total fat content was observed
in the puffed product (24.92+7.86%) followed by the cracker
(19.59£5.77%). Likewise, the minimum level was found in sponge
cake (8.99£2.95%). In the traditional category, non-fermented
pastry (22.24+7.02%) and koluche (15.30£3.61%) had to contain
the maximum and minimum total fat levels, respectively.

The maximum sugar levels of industrial bakery products
were observed in sponge cake (29.9246.02%) followed by koluche
(27.31£5.07%). As the same way, the minimum level of sugar was
found in pirashki (17.17+9.38%). The sugar levels in traditional
bakery samples were in ranged from 11.12+1.89% (pirashki) to
30.38+13.11% (funnel pastry).

Generally, all samples had to contain TFAs, but lower than the
target limit set by the Iranian National Standards Organization
(2%). Among fifteen different bakery products, the highest and
lowest FAs levels were observed in puffed products and sponge
cake, respectively. Moreover, the highest and lowest sugar
contents among bakery products were found in funnel pastry
and traditional pirashki, respectively. In the present study, the
fat content of bakery products ranged from 8.99+2.95% to
24.92+7.86%. As results in Table 4 indicated, in comparing
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Table 4. Total fat and sugar (g/100 g food) of Iranian bakery products.

Group Cereal products N Total fat Target limitt Total sugar Target limitt
Mean+SD (Range) Mean=SD (Range)
Cake 25 15.8345.56 (9.25, 46.10) Min= 13 25.15+4.48 (18.48, 34.12) Min= 25
Cracker 2 19.5945.77 (18.61, 27.89) Min= 10 20.66+17.47 (8.31, 33.01) Max= 8
Koluche 7 10.94+1.71 (12.42, 39.38) Min= 16 27.31£5.07 (20.74, 34.79) Min= 32
Non simple biscuit 7 12.8344.86 (12.11, 23.18) Min= 11 20.7243.28 (14.18, 24.70) Min= 18
Industrial Pirashki 4 12.76+0.34 (19.10, 31.81) * 17.1749.38 (9.92, 30.95) *
Puffed products 4 24.92+7.86 (15.84, 23.11) Min= 15 00+0.0 (0.00, 0.00) *
Simple biscuit 4 15.7245.23 (12.90, 18.74) Min= 17 18.28+3.45 (16.09, 23.36) Min= 18
Sponge cake 8 8.99+2.95 (0.09, 22.41) * 29.9246.02 (18.89, 36.88) Min= 27
Wafer 3 16.6143.25 (23.02, 29.00) * 21.48+1.06 (20.71, 22.69) *
P-value** 0.020 0.011
Cake 5 17.4443.07 (15.40, 31.86) Min= 13 24.20£3.56 (20.55, 28.83) Min= 25
Fermented pastry 21 19.4146.30 (8.92, 43.33) Min= 20 23.1248.50 (12.55, 44.00) *
Traditional Funnel pastry 23 16.74+4.56 (1.92, 44.90) Min= 18 30.38+13.11 (7.92, 51.70) Min= 20
Koluche 3 15.3043.61 (26.50, 28.47) Min= 16 25.0745.08 (20.07, 30.23) Min= 32
Non fermented pastry 9 22.2447.02 (17.77, 35.24) Min= 25 28.19+13.22 (11.78, 50.13) *
Pirashki 7 15.3843.27 (20.50, 29.13) * 11.1241.89 (9.07, 14.49) *
P-value 0.736 0.022

tThe permitted limit of fat and sugar contents (g/100 g) set by the Institute of Standards and Industrial Research of Iran (ISIRI); * No limits determined by the (ISIRI); ** The Kruskal

Wallis test.

with the permitted limit set by the Iranian National Standards
Organization, the mean levels of total fat found in industrial
category (64 samples) such as simple biscuit, pancake, koluche,
fermented pastry, wafer, and puffed product were in accordance
with those permitted levels, whereas 80%, 50% and 80% of the
non-simple biscuit, cracker, and cake, complied with those of
permitted levels set by Institute of Standards and Industrial
Research of Iran, respectively (2553; 2006, 14728; 2012, 2554;
2018, 2880; 2016, 37; 2016, 592; 2020, 3682; 2018). Overall, the
traditional bakery cereal products (68 samples) met the total fat
target level of Iranian National Standards Organization (3493).

Total sugar ranged from 11.12+1.89% to 30.38+13.11% in
fifteen bakery products. The total sugar content of the traditional
funnel (30.38£13.11%) and non-fermented pastry (28.19+13.22%)
was significantly higher than those of other products, but they
compliant with those of permitted levels set by the Iranian National
Standards Organization. Nevertheless, the total sugar content
of industrial samples was 100% compliant with the permitted
level Iranian National Standards Organization. Iranian National
Standards Organization has not set target limits for pirashki,
sponge cake, and wafer. Comparison of total sugar and fat in
industrial and traditional bakery products showed that except
pirashki sample, no differences were observed between those
mean levels (p>0.05).

Likewise, Cercaci et al. (2006) reported that total fat content
in European bakery products ranged from 8.9 to 39.7 (g/100 g
product) (Cercaci et al., 2006). Chung et al. (2013) evaluated the
mean levels of total lipids in Hong Kong bakery products and
reported a range of 6.4-29 (g/100 g product) (Chung etal., 2013).
According to FAO, a minimum of 15% of adults’ total energy
should be provided from fat intake that is adequate to gain fat-
soluble vitamins and essential fatty acids (Fats)fats). There are
many regions that solely a maximum of 5% —-10% of calories/

day is provided by sugar. The UK government has suggested
reducing the total sugar content by 20% in bakery products
by 2020 (Sahin et al., 2019). Excessive sugar consumption is
correlated with obesity, insulin resistance, type 2 diabetes,
fatty liver, and dental caries (O’Sullivan, 2020; World Health
Organization, 2003). Besides, as stated before, high-fat intakes
are also associated with N.C.D.s, including coronary heart
disease (CHDs), high blood cholesterol, and obesity. Some
other diseases, such as high blood pressure, unusual blood fat,
high blood clotting, increase blood insulin, and diabetes (type
2), also occur following obesity. Considering that 82% of Iran’s
annual deaths are connected to NCDs, reducing fat and sugar
consumption has always been suggested (Hadian et al., 2020;
World Health Organization, 2003). One should note that this
suggestion does not apply solely to consumers and the food
industry to control and reduce fat and sugar in the formulation
of bakery products (Barclay et al., 2008).

3.4 Total fat and sugar intake

A national survey on food consumption (2002) has
demonstrated that the mean per capita intake of cake, crackers,
biscuits, and traditional Iranian confectionaries for the Iranian
communities was 8 g/day. The total fat contents in industrial
bakery products were significantly different and ranged from
46.10% (cake) to 0.09% (sponge cake) (P=0.02). Similarly, a
comparison of total sugar contents between this group was
statistically significant (P=0.011). The range of total fat and
sugar contents in traditional samples were between 1.92% to
44.90% and 7.92% to 51.70%, respectively. When the contents
of total fat between the traditional group were compared, the
differences were not significant (P=0.736).

The present study indicated that total bakery products’
mean total fat and sugar contents were 23.1+ 8.5% and 24.72+
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9.4%, with the maximum levels 46.10% and 51.70%, respectively.
Based on this mean consumption per capita of traditional bakery
products in Iran (8 g), the means of total fat and sugar intake
from these samples were estimated to be 1.85 and 1.98 g/day,
respectively. Therefore the maximum daily intake of total fat and
sugar per capita from cereal-based bakery products is estimated
at 3.69 and 4.14 g per person, respectively. In a case-control
study in Iran, Yari et al. (2020) revealed that there might be a
relationship between energy-dense nutrient-poor snacks and
metabolic abnormalities risk such as non-alcoholic fatty liver
disease (Yari et al., 2020).

4 Conclusion

In the present study, the results indicated that the level of fat,
saturated, and trans fatty acids of bakery products in Iran were not
higher than those reported in other countries’ bakery products.
Nevertheless, overconsumption of cereal-based baked products
because of fat and sugar is linked with non-communicable diseases.
For this reason, accurate health intervention plans and strategies
should be developed by authorized organizations not only to the
consumer but also needs the food industry and confectioners to
reduce sugar and fat in product formulation. Regarding Iranian
National Standards Organization legislation that addresses
minimum limits set of fat and sugar levels for some Iranian
cereal-based- bakery products, it is strongly recommended that
the minimum permitted target levels for sugar and fat should be
modified and replaced with the maximum limits by the Iranian
National Standards Organization by considering public health.
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