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Figure 2. Solid fat content of oleogels and shortening at different temperatures
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Table 3. Duration of gel formation, oil binding capacity and color of oleogels at 5% w/w at 25°C
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Figure 3. Shortening and oleogels firmness 5% w/w at 25°C
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Table 3. Fatty acid profile of B5, C5, B4C1 oleogels, oil and shortening

Bacl cs BS 0o LT (g, Sy @ 52 o]
Sunflower oil Shortening Fatty acid
0.06 0.04 0.07 - 0.34 C12:0
0.27 0.21 0.30 0.11 1.26 C14:0
9.22 8.82 8.63 7.42 38.92 C16:0
0.07 0.10 0.13 0.09 0.17 Cl6:1
0.04 0.05 0.12 0.04 0.03 C17:0
0.04 0.03 0.03 0.02 0.02 Cil7:1
4.02 421 4.01 4.25 9.51 C18:0
0.11 - 0.23 - 3.12 C18:1t
21.27 20.71 20.69 20.95 33.39 C18:1c
0.26 0.14 0.36 0.05 0.97 C18:2t
62.57 63.78 62.98 64.73 11.13 C18:2c
0.99 0.89 1.97 1.01 0.66 C18:3
0.23 0.24 0.26 0.28 0.28 C20:0
0.12 0.12 0.10 0.08 0.07 C20:1
0.11 0.03 0.17 - - C20:2
0.44 0.48 0.62 0.68 0.08 C22:0
0.05 0.03 0.08 0.06 - C22:1
0.13 0.12 0.15 0.23 0.05 C24:0
14.41 14.17 14.16 13.01 50.47 Total saturated fatty acid
85.59 85.83 85.84 86.99 49.53 Total unsztcli‘gated fatty
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Figure 6. Cookies prepared using shortening, different proportions of shortening and oleogel B4C1 and
sunflower oil
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Table 4. Firmness, dimensions and moisture content of cookies made from shortening, different proportions of
shortening, oleogel and sunflower oil

(op)cush)  Snizohied el o S5 e
(foske)  (ake)  (oigwmay)

3.79+0.092 6.84+0.09¢ 10.+-+0.072 68.46+0.402 11.67+1.14¢ SH
3.67+0.052 6.89+0.134 9.81+0.172 67.65+0.49 % 13.00+0.80¢% SH301
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Abstract

Due to the negative effects that saturated and trans fatty acids have on human health, replacement them
with unsaturated and essential fatty acids in the diet has been considered. Recently, the new method of
producing oleogel has been used as a substitute for solid food fat. The aim of this study is to investigate the
interaction between two carnauba waxes and beeswax as a gelling agent at the level of 5% w/w in sunflower
oil in different proportions in order to investigate the physicochemical properties of oleogels, including oil
binding capacity, solid fat content, hardness and texture rheology, X-ray diffraction pattern and fatty acid
profile of the samples. Also, choosing the most favorable oleogel in terms of physicochemical properties and
applying it instead of shortening in different percentages as solid fat in the cookie formulation was done with
the aim of reducing saturated fatty acid.The results showed that the mixture of beeswax and carnauba wax
have a synergistic effect in forming an oily-gel, in terms of physical and chemical properties .The sample of
oleogel prepared from the ratio of 4:1 beeswax to carnauba wax was used as the desired oleogel in the second
part to replace cookie shortening .In general, this ratio made it possible to reduce the concentration of wax
used without affecting the properties of the oleogel; that this led to a decrease in the mouthfeel of waxes; it
can also be used up to 50% as an substitution to shortening in the preparation of cookies, which reduces the
saturated fatty acid content in the final product .The results showed that the mixture of beeswax and carnauba
wax have a synergistic effect in forming an oily-gel, in terms of physical and chemical properties . The sample
of oleogel prepared from the ratio of 4:1 beeswax to carnauba wax was used as the desired oleogel in the
second part to replace cookie shortening .In general, this ratio made it possible to reduce the concentration
of wax used without affecting the properties of the oleogel; that this led to a decrease in the mouthfeel of
waxes; It can also be used up to 50% as an substitution to shortening in the preparation of cookies, which
reduces the saturated fatty acid content in the final product.
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