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Table 1 Biscuit formulation containing emulsion gels

Ingredients control oil Emulsion gel

100% 75% 50% 25%
flour 45.45 45.45 45.45 45.45 45.45 45.45
shortening 19.69 - - 4.92 9.84 14.77
oil - 19.69 - - - -
Emulsion gel - - 19.69 14.77 9.84 4.92
sugar 15.15 15.15 15.15 15.15 15.15 15.15
egg 18.18 18.18 18.18 18.18 18.18 18.18
improver 1.23 1.23 1.23 1.23 1.23 1.23
salt 0.3 0.3 0.3 0.3 0.3 0.3
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Fig 1. The change in hardness (sensory) of emulsion gel with (a) Guar and Karaginan (b) CMC and Maltodextrin
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Fig 2. The change in overall acceptability of emulsion gel with (a) Guar and CMC (b) Karaginan and Maltodextrin
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Table 2 Properties of sesame oil

doxS by, b S na0-Y

Result Limit

Moisture (%) 0.1 Max 0.1

Peroxide 1.51 Max 5
value(eqo2/kg)

Free fatty acid 0.09 Max 0.1

iodine index 105 103-118

Table 3 Sesame oil fatty acid profile

9/100g Fatty acid
C12:0 -
C14:0 0.17+0.01
C16:0 9.25+0.04
Cl6:1 0.32+0.03
C17:0 0.08+0.01
C17:1 0.05+0.03
C18:0 5.53+0.02
C18:1 41.21+0.04
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C18:2

42.12+0.04

C18:3

0.47+0.01

C20:0

0.32+0.02

C20:1

0.37+0.05

C22:0

Saturated

fat

15.35+0.03

Unsaturated

fat

84.54+0.01
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Table 4 Physicochemical characteristics of biscuits containing gel emulsion
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b J5 0 e ol 3 a3l U (5 S80S Sosi 5 W 5 S
Treatments Fat (%) aw Moisture  Hardness(N) color
(%0) . . .
L a b
shortening 18+0.05  0.355+0.01° 9.61+0.01° 13.05£0.019  71.840.04%  9.77+0.02°  29.85+0.05'
oil 15+0.04  0.283+0.02°  7.35+0.02° 15.36+0.03°  65.33+0.04°  551+0.01°  32.14+0.04°
25% 1740.05  0.169+0.02°  4.12+0.01° 10.05+0.01"  67.25+0.05° 11.68+0.03*  36.85+0.03°
emulgel
50%  16.5+0.04  0.168+0.03“  4.95+0.03° 12.78+0.02°  68.12+0.03° 10.21+0.04>  38.23+0.05°
emulgel
75%  16.1+0.05 0.167+0.01°  4.93+0.02° 14.15+0.01° 68.18+0.02° 10.19+0.05"  39.22+0.02°
emulgel
100%  15.840.05  0.165+0.01%  4.92+0.02° 17.21+0.01*  68.19+0.04°  10.01+0.05°  39.97+0.05°
emulgel

Means within the same rows with different common letters differ significantly (P<0.05)

o Sis kil U5l gl gla S asls Ol 3
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Table 5 Sensory characteristics of biscuits containing gel emulsion

Treatment color Texture Taste & flavor Overall acceptance
shortening 10.00+0.05  9.64+0.03" 9.89+0.04° 10.000.01°
a
oil 9.84+0.05®  8.12+0.02° 8.78+0.04 9.02+0.05"
25% emulgel 0.84+0.03°  9.83+0.05° 9.79+0.01° 9.12+0.02°
50% emulgel 9.77£0.04°  9.52+0.02° 8.62+0.02° 9.24+0.02°
75% emulgel 10.0020.05  9.31+0.03" 9.22+0.03® 9.21+0.03°
a
100% emulgel 9.86+0.01*  9.21+0.04" 8.4520.03° 8.4120.02°

Means within the same rows with different common letters differ significantly (P<0.05)
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Table 6 Fatty acid profile of biscuits containing gel emulsion

Fatty acid Biscuit
Shortening 25% 50% 75% 100%

C12:0 0.15+0.01 0.21+0.01 0.21+0.01 0.14+0.01 0.13+0.02
C14:0 0.82+0.01 1.15+0.04 0.91+0.03 0.74+0.02 0.73+0.04
C16:0 44.50+0.03 41.74+0.05 41.21+0.05 35.13+0.05 34.46x0.04
C16:1 - 0.0940.01 0.08+0.01 0.18+0.04 0.18+0.04
C17:0 0.02+0.01 0.04+0.01 0.05+0.01 0.04+0.01 0.11+0.01
Cl7:1 - 0.04+0.01 0.05+0.01 0.05+0.01 0.05+0.01
C18:0 6.75+0.05 5.96+0.05 6.69+0.03 8.80+0.04 8.85+0.05
C18:1 37.01+£0.04 40.36x0.04 40.37+£0.04 41.55+0.05 41.54+0.04

C18:1(T) 4.51+0.03 1.26+0.03 - - -
C18:2 5.64+0.03 8.91+0.03 9.62+0.03 13.01+0.05 13.12+0.04
C18:3 0.11+0.01 0.22+0.01 0.24+0.01 0.21+0.01 0.23+0.01
C20:0 0.2+0.02 0.04+0.01 0.09+0.01 0.20+0.02 0.33+0.01
C20:1 - - - 0.18+0.03 0.2310.01

C22:0 0.25+0.01 0.14+0.02 0.15+0.01 - -
Saturated fat 52.69+0.05 49.28+0.05 48.05+0.05 45.05+0.05 44.61+0.05
Unsaturated fat 47.27+0.04 50.88+0.05 51.62+0.03 55.18+0.04 55.35+0.04
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Table 7 Biscuit peroxide index containing gel emulsion, during storage

Treatment Peroxide value(mEg/Kg) (day)
0 60 120 360

shortening 1.35+0.02" 1.42+0.01° 1.51+0.03° 1.62+0.03°
oil 1.88+0.03° 1.96+0.04° 2.21+0.02° 2.32+0.02°
25% emulgel 1.24+0.01° 1.3240.03° 1.38+0.01° 1.44+0.04°
50% emulgel 1.30+0.04° 1.38+0.04" 1.48+0.03° 1.54+0.01°
75% emulgel 1.33+0.02° 1.39+0.03° 1.51+0.04° 1.58+0.03°
100% emulgel 1.34+0.03° 1.42+0.05° 1.55+0.02° 1.61+0.01°

Means within the same rows with different common letters differ significantly (P<0.05)
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ABSTRACT

ARTICLE INFO

The current research was conducted to produce a gel emulsion with
reduced saturated and Trans fatty acids that can be wused as
shortening. Hydrocolloids of guar gum, «-carrageenan, CMC, and
maltodextrin were used to prepare gel emulsion. For emulsion
stability, PGPR (1%) was used as an emulsifier. In the first phase of
the research, for the production of gel emulsion using guar gum
from 0 to 0.25%, k-carrageenan from 0 to 2%, CMC from 0 to 3%,
and maltodextrin from 0 to 20%, different formulations were
determined by Design Expert software and by Response surface
method and optimal design, and samples formulations were
produced. Sensory and hardness evaluation tests were performed
and regression models for predicting hardness (sensory) responses,
overall acceptance, and hardness were presented and the optimal
formulation was determined. In the second phase of the research,
the optimal formulation of gel emulsion at the levels of 25, 50, 75,
and 100% was used to produce biscuits, and the physicochemical,
sensory, and peroxide value were investigated. The results showed
that by replacing 50% of shortening with biscuit gel emulsion with
less amount of fat and saturated fatty acid and without Trans and in
terms of physicochemical and sensory properties, it is obtained
similar to the sample containing shortening.
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