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Fig 1. The effect of adding different levels of enzyme and emulsifier mixtures on the moisture content of
doughnut
(Means with different letters differ significantly in P<0.05)
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Fig 2. The effect of adding different levels of enzyme and emulsifier mixtures on the oil of doughnut
(Means with different letters differ significantly in P<0.05)
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Fig 3. The effect of adding different levels of enzyme and emulsifier mixtures on peroxide value of
doughnut
(Means with different letters differ significantly in P<0.05)
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Table 1. The effect of adding different levels of enzyme and emulsifier mixtures on specific volume and

porosity of doughnut
Mixture of Mixture of Specific Porosity
Enzymes (%) Emulsifiers (%) volume (ml\g) (%)

0 3.0+0.10° 16.7+0.2¢

0 0.1 3.0+0.06° 16.7+0.2¢

0.2 3.240.04% 16.840.0°

0.3 3.240.05% 16.840.2¢

0 3.0+0.03° 16.840.2¢

0.1 0.1 3.0+0.04° 16.9+0.2¢

’ 0.2 3.240.06% 16.9£0.1¢

0.3 3.3+0.07% 17.1£0.2¢

0 3.240.05%® 17.5+0.0
02 0.1 3.2+0.06% 17.740.22%¢

' 0.2 3.3+0.04% 18.0+0.3%

0.3 3.5+0.08* 18.4+0.3?

0 3.2+0.02% 17.4+0.4%

0.3 0.1 3.3+0.05% 17.5+0.1%
' 0.2 3.3+0.04%® 17.740.32¢

0.3 3.240.06% 18.0+0.3%

Data is in the form of average + Standard deviation.
Different letters in each column have significant difference in p<0/05 statically.
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Table 2. The effect of adding different levels of enzyme and emulsifier mixtures on crust color values of

doughnut
Mixture of Mixture of Crust color values (-)
Enzymes (%) Emulsifiers (%) L* a* b*ns
0 46.240.5b 14.940.2b¢ 21.4+0.3
0 0.1 46.140.4% 14.840.3b¢ 21.340.2
0.2 47.3+0.5° 14.840.2b¢ 21.540.0
0.3 49.840.6* 14.3+0.14 21.3+0.3
0 46.0+0.5% 15.0+0.2%° 21.4+0.1
o1 0.1 46.2+0.4% 14.9+0.2b° 21.5+0.5
‘ 0.2 47.3+0.7° 14.9+0.1%° 21.5+0.3
0.3 47.0+0.2° 14.6+0.24« 21.5+0.4
0 44.1+0.0bcd 15.6+0.2% 21.540.2
02 0.1 44 .2+(),7bcd 15.540.0% 21.440.4
: 0.2 45.3+0.6b¢d 15.340.07 21.340.2
0.3 45.4+0,5bcd 15.0+0.3b¢ 21.540.0
0 42.2+0.4¢ 16.2+0.32 21.6+0.5
03 0.1 43.7+0.5¢ 15.8+0.22 21.3+0.4
‘ 0.2 43.7+0.3¢ 15.7+0.12 21.5+0.5
0.3 44.1+0.3¢ 15.6+0.3% 21.4+0.3

Data is in the form of average + Standard deviation.

Different letters in each column have significant difference in p<0/05 statically.

ns: No significantly difference in p<0.05
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Table 3. The effect of adding different levels of enzyme and emulsifier mixtures on firmness of fermented
doughnut during storage

Mixture of Mixture of Firmness (N)
o Emulsifiers 2h after .
Enzymes (%) (%) baking 7 days after baking
0 21.44+0.5° 30.3£0.3?
0 0.1 21.3+0.4* 30.0+0.0?
0.2 20.4+0.5% 28.8+0.2%
0.3 19.7+0.2% 26.4+0.4%
0 21.1+0.3* 30.0+0.2*
0.1 0.1 21.74+0.3? 28.9+0.2%
' 0.2 18.9+0.2° 27.8+0.0°
0.3 17.3+0.2% 26.0+0.5%
0 19.9+0.1% 29.4+0.3%
0.2 0.1 19.4+0.0% 28.3+0.0°
' 0.2 17.1£0.3% 26.5+0.1%
0.3 15.4+0.2¢ 24.2+0.0°
0 20.1+0.2% 29.1+0.1%
03 0.1 19.8+0.4% 28.7+0.5%
’ 0.2 18.4+0.3% 27.5+0.2°
0.3 17.5+0.1% 25.94+0.3%

Data is in the form of average + Standard deviation.
Different letters in each column have significant difference in p<0/05 statically.
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Fig 4. The effect of adding different levels of enzyme and emulsifier mixtures on overall acceptance of
doughnut
(Means with different letters differ significantly in P<0.05)
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ARTICLE INFO ABSTRACT

Staling and moisture loss of bakery products on store shelves is
Article History: a process that causes high .losses to manufacturers. This has led
researchers to seek practical solutions to reduce the rate of

Received: 2026/01/31 staleness and, consequently, reduce waste in this category of

Review: 2026/06/06 products. For this purpose, the present study investigated the

effect of using a mixture of enzymes (lipase, a-amylase, and
Accepted: 2026/06/09 xylanase) and a mixture of emulsifiers (DATEM, CITREM,

Sodium Stearoyl 2-lactylate (SSL), and Glycerol Monostearate
Keywords: (GMS)) on levels of 0, 0.1, 0.2, and 0.3% on the quantitative
Additive, and qualitative characteristics of fermented doughnut samples.
Starch gelatinization, The results showed that using a mixture of enzymes and

emulsifiers increased the moisture content, specific volume,
porosity, and decreased the parameters of texture firmness (in
Fermented doughnut, both time periods of two hours and 7 days after baking), oil
Peroxide value. absorption, and peroxide value of the product. However, the
results showed that the use of a mixture containing the
10.48311/fsct.2026.119257.83057 emulsifiers used increased the amount of the L* value and
decreased the amount of the a* value of the crust, while the use
of a mixture containing the enzymes used decreased the amount
Mehdidavoodi@yahoo.com of the L* value and increased the amount of the a* value of the
crust. Therefore, it can be stated that the simultaneous use of an
enzyme mixture at a level of 0.2% and an emulsifier mixture at
a level of 0.3% leads to improved technological, sensory and
shelf-life properties of fermented doughnut. Therefore, it can be
said that considering the increasing tendency of producers to
export this category of food and create higher added value, the
use of the presented formulation increases the shelf life of
doughnut, this popular snack.
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