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Figure 1-The amount of oil uptake by Bamieh samples coated with different percentage of whey protein
Different superscripts represent significant difference at P< 0.05.
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Table 1- Changes in moisture content of Bamieh samples coated with different concentration of whey protein.

Day of storage

Treatment 1 10 20 30

Control 24.29 £ 0.03¢ 25.28+ 0.04° 25.99+ 0.032 28.99+ 0.022
0.25% whey protein 24.37+ 0.04° 24.39 £ 0.02° 21.35+ 0.04¢ 22.75 +0.04°
0.5% whey protein 24.32 £0.02° 24.33+ 0.05¢ 21.33+0.03° 20.30+ 0.05¢
0.75% whey protein 26.23+0.032 25.73+ 0.03? 22.63+ 0.05° 21.13+0.03°

Each value in the table represents the mean +standard deviation of triplicate analysis. Different superscripts within the

same column represent significant difference at P<0.05.

OMie Gspen Al Jolse 0 (Shan Salgsaa
3 oSS (sloa (G 55 Ll (132 eane cuysh,

(VAN (o oaen 0 5eal3T) aols 2 g5 650

il
Losadioals (i g 4l (sladi sl o dGonacdl &l yuuds
Vodsas oo ool s e glase s
o oaald Gea dhbud) wawlis ol sl )

Iy e g, Aliae slad g, 5o olas slad s

YooV ) gla)s, oo L sad dsnnl aas cad oLas
Ol sy sladaels iline slajlas 5 aals sas 5l
< 1Y0) o] (i gy Alide slada ;o b osadisals
580 09 Ll el g S B Gl (Ve 5 -0
Lalas dan gladisal 5 sald Cgad dbanwl Y-
Ole) @il (Y Joaa) @il 1, phEe o 3¥L
Gl S il Gl s aled dhaal (gl
L oacwlie o sadsaly (idig gladisad o iul)il
ol 5o haneal Slite @l s id wald e
(7 1Y 3Slaa) sadypmas ol o0 gaas 5l Lads ga
Gl il Ko Gipems Blalyl 5 a3k
LS5y o ael AS Lo S5y sugune s
ool sla S5 S sliial (B S siol
Ganed AN sslad ol Gle oolslind Gk T
sae 5wl SAlgl s s (S5 70 /Y SSlaa
et 2SS 5 W Sllae ¥ Sl s
Lad s el aeslis 53500 55088 51 (o0 sl a3
0 € aibie oo glaad Gads W1 5 (TAG)

9 Shss slagon o Lok S b

" Triacylglycerol



< SIS (b o] S G Sy (sp 9 el (6B Gide 5l o3kl b avely 15

ol (i g 43 AliAs (slases ju L suddiouls i gy duels (sLadi gad yu disuacel & pud —Y Jgua

Table 2- Changes in acidity of Bamieh samples coated with different concentration of whey protein.

Day of storage
Treatment 1 10 20 30
Control 0.039 £ 0.0022 0.039+ 0.0022 0.039+ 0.0022 0.043+ 0.001¢
0.25% whey protein 0.033+ 0.003° 0.033+ 0.006° 0.032+ 0.003° 0.055+ 0.002°
0.5% whey protein 0.035+ 0.003° 0.035+ 0.003° 0.039+ 0.0032 0.058+ 0.0022
0.75% whey protein 0.038+ 0.0022 0.038+ 0.0012 0.032+ 0.002° 0.048+ 0.002°

Each value in the table represents the mean +standard deviation of triplicate analysis. Different superscripts within the

same column represent significant difference at P<0.05.
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Table 2- Changes in acidity of Bamieh samples coated with different concentration of whey protein.

Treatment

Day of storage

1 10 20 30
Control 0.21 £ 0.08? 0.40+0.072 0.35+0.09? 0.61+ 0.08?
0.25% whey protein 0.18+ 0.09° 0.41+0.08° 0.34+0.072 0.61+0.072
0.5% whey protein 0.17+0.06° 0.40+ 0.062 0.36+ 0.08? 0.62+0.072
0.75% whey protein 0.22+0.07? 0.42+ 0.09° 0.35+ 0.08? 0.62+ 0.08?

Each value in the table represents the mean +standard deviation of triplicate analysis. Different superscripts within the

same column represent significant difference at P<0.05.
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Figure 2- Results of sensory evaluation of Bamieh samples coated with different concentrations of whey protein
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Introduction: Bamieh is one of the traditional confectionaries that are produced by deep frying,
and it has high oil content. Coating of foods with edible coatings and films has been suggested to
reduce oil absorption during the frying process. Films and edible coatings are natural polymers
made from agricultural materials. Edible films are either formed as coatings or embedded in food
components, limiting the migration of moisture, lipids, and color between food components to
improve the quality of non-homogenous foods (Khawaldia et al., 2004). Edible coating is a surface
polymer coating that reduces surface porosity and impedes the entry of oil into the food (Ziaeifar et
al., 2008). Whey protein based films and coatings have been noticed in recent years because, in
addition to being biodegradable, they utilize whey as a major by-product of cheese industry.
Moreover, they have excellent oxygen and water vapor barrier properties, and consequently can be
used in food packaging. The aim of this study was to investigate the effect of whey protein based
coating on qualitative characteristics of Bamieh during storage. In this research, coating of Bamieh
coating using whey protein solution (0.25, 0.5 and 0.75% w/w) was studied in order to reduce the
oil uptake of the product.

Material and methods: For preparing of Bamieh dogh, the raw materials, including flour and
water, were mixed well with a small amount of vanilla, then the dough was spread on the table and
cooled to ambient temperature. Then, it was poured into the mixer and the eggs and saffron were
added and stirred well in the mixer to obtain a smooth and uniform dough. To prepare colloidal
suspensions, the required concentrations of whey protein (80% purity produced by Agri Mark,
USA) and sorbitol (70% purity Cargill, USA) were mixed with water and heated to 90°C. It was
completely homogenized to give a transparent solution. The solution was cooled to ambient
temperature and the Bamieh samples were coated by immersing in the solution (Garcia et al., 2007).
Three types of coating frmulations with different percentages of whey protein were prepared (0.25,
0.5 and 0.75%) with a constant ratio of sorbitol (0.5%). Qualitative characteristics of Bamieh
samples including oil uptake (by Soxhlet method, moisture (according to Iranian National Standard
Procedure No. 2705), acidity (by titration method with 0.1N sodium hydroxide), peroxide value
(According to AOAC method No. 965/33) and sensory evaluation of samples were investigated. All
of analysis were performed with 3 replications and the results were reported as mean of 3 replicates.
Results and discussion: Analysis of oil uptake showed that, control samples had the highest oil
uptake. By increasing the percentage of whey protein in the coating formulation, the oil uptake of
Bamieh significantly decreased (P <0.05). Bamieh coated with 0.25%, 0.5% and 0.75% whey
protein showed 10%, 20% and 31% lower oil uptake, respectively. This decrease in oil uptake in
coated samples is due to the use of edible coating. Hydrocolloid coatings are able to physically
prevent the penetration of oil into the nutrient due to the film-forming properties during heating. In
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the frying process due to the evaporation of moisture in the food, the oil replaces with water
molecules. Thereby reducing the moisture content and increasing the oil content (Kester et al.,
1986). Albert and Mittal (2002) showed that the use of hydrocolloids such as gelatin, gellan gum,
capacaragine, methylcellulose, pectin, and whey protein isolate reduced the oil uptake in fried
cereal products. The use of a plasticizer in the coating formulation contributes to the uniformity and
enhances the coating's inhibitory property, reducing oil absorption and moisture outflow (Garcia et
al. 2002). The results of moisture content analysis showed that Bamieh samples coated with
different percentages of whey protein (0.25, 0.5 and 0.75%), had decreasing trend of moisture
content during storage time on different days (1, 10, 20 and 30). During storage time, the acidity of
all samples increased, which was higher in the coated samples compared to the control. However,
the acidity of all samples was lower than the standard limit (0.2% maximum). The increased acidity
is due to the hydrolysis of glycerol and the release of fatty acids that occur during the storage of
edible oils and fats and oil-containing foods. The amount of hydrolysis depends on various factors
such as the amount of food product moisture, the amount of oil, the storage temperature and the
type of oil (Azadmard Damirchi, 1391). Analysis of peroxide values shoed that, the peroxide value
of control and treated samples increased with different percentages of whey protein probably due to
the oxidation of the oil in the samples during storage. All samples showed the highest peroxide
value on day 30. Coating did not have significant effect on delaying oxidation. By coating the
Bamieh with different percentages of coatings, the peroxide content in all samples were acceptable.

Comparing of the scores obtained for different characteristics of appearance, color, taste, texture
and overall acceptance between different treatments showed that samples coated with different
percentages of whey protein had better appearance, color, taste and texture compared to control. As
the percentage of whey protein in the coating increased, the appearance, color, texture and overall
acceptability increased. The samples coated with 0.5% and 0.75% whey protein showed higher
overall acceptability score compared to other treatments. Applying the coating before frying creates
a uniform layer around the food and causes the fried products to reduce their crispness by
preventing moisture transferred into the shell or absorbing moisture from the food (Jorjani and
Hamrahi, 2015).

Conclusion: Coating of Bamieh with whey protein concentrate edible reduced the absorption of oil
uptake but had no effect on the reduction of the final product acidity and peroxide value. Coating of
Bamieh with whey protein based coating at a concentration of 0.5 and 0.75% produces a low oil
content and desirable sensory properties in terms of appearance, color, taste and texture. So Whey
protein coatings can be used as an edible coating to reduce oil absorption in Bamieh.
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