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Background and objectives: Solid fats play an essential role in improving
the hardness, viscosity, spreadability, plasticity, and taste of food products,
so they are one of the most important and critical compounds in the food
industry. However, most solid fats contain saturated and trans fatty acids
that can have adverse effects on human health. Oleogels are structured fats
in which oils are trapped in three-dimensional structures. The production of
such structures can reduce the content of solid fats in food products.
Therefore, oleogels have been studied as novel structures for the partial
replacement of solid fats and shortening. Hence, the aim of this study was
to produce low fat muffins using oleogels using carnauba wax and grape
seed oil as an oil substitute in muffin formulations.

Materials and methods: The oil in the muffin formulation was replaced
with oleogels based on carnauba wax and grape seed oil at different levels
(0 to 100%) and compared with the control sample in terms of viscosity,
moisture content, specific volume, color properties (L *, a and b),
microbial properties and sensory properties were compared.

Results: The rheological properties of different dough samples showed that
all samples had shear-thinning behavior and the rheological behavior was
well described by the power law model. With increasing the percentage of
oleogel application, the apparent viscosity of all samples and their
consistency index decreased. The Moisture content of muffin cake samples
containing oleogel were higher than the control sample. By increasing the
percentage of using oleogels to the level of 50%, the specific volume of
cakes increased. However, a further increase of oleogels from 50 to 100%
significantly (p<0.05) led to a decrease in specific volume. Changes in
color indices (L*, a, and b) showed that using oleogel up to 50% level had
no significant effect (p>0.05) on L* index but significantly (p<0.05)
increased a and b indices. Increasing the storage time significantly (p<0.05)
decreased the L* index and increased the a and b indices. Also, the
increasing of storage time led to an increase in the mold and yeast count in
the muffin samples and by increasing the level of oleogel application, the
number of molds and yeasts increased. Evaluation of sensory properties of
muffin samples showed that samples containing oleogel from 10 to 50% in
terms of sensory properties were not significantly different from the control
sample (p<0.05) but by increasing the percentage of oleogel application
from 50% and above, it led to a significant decrease in all sensory
properties of muffin samples compared to the control sample and other
treatments.
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Conclusion: In general, a sample containing 50% oleogel based on
carnauba wax and grape seed oil instead of oil can be selected as the
superior sample.
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containing grape seed oil and carnoba in cake production. Food Processing and Preservation Journal,
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Table 2. Moisture content (percentage) of muffin cakes containing oleogels and control sample

flo 5 o235 5 Jsl 555 e
Thirtieth day Fifteenth day First day Sample
Jals
22.09 + 0.25¢ 22.71+0.10%8 23.36+0.12°A (Control)
24.12+0.21% 2498 + 0.21 % 25,85+ 012 S AR
o o R (Oleogel 10%)
SMRRAT
24.08 +0.16 % 24.95+0.18 % 25.81 + 0.10 @A 50
(Oleogel 20%)
SPNAY
24.06 +0.19 %€ 24.92 + 0.16 %8 25.79 + 0.18 %A 39,1
o o S (Oleogel 30%)
SRNAT
24.04 +0.13 % 24.97 + 0.14 ® 25 87 + 0.15 %A 3951
o S o (Oleogel 40%)
24.13+0.15% 24.93 + 0.2528 2583 + 013 %A i Ter
o S S (Oleogel 50%)
24.15+0.23 % 24.92 + 0.21 % 25.80 + 0.12 %A BP-TNAN
o o R (Oleogel 60%)
24124021 24.96 +0.16 25.83 + 0.14 % LA
(Oleogel 70%)
5595l TA
24.11£0.17% 24.95+0.19%® 25.82 + 0.12 %A 2

Q.

(Oleogel 80%)
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24.15+0.16 % 24.98 £+ 0.23 8

24.04+0.14%¢ 24.94 +0.22%

2583+ 0.09 (Oleogel 90%)
SST-PIVARE
25.88+0.14 4

(Oleogel 100%)
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Table 3. Lightness index (L*) of the texture of muffin cakes containing oleogels and control sample

flos 550 225 5 Jsl 58 4 god
Thirtieth day Fifteenth day First day Sample
dals

62.55 + 1.14 ¢ 65.68 + 1.33 o8

bA
67.92 +1.22 (Control)
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62.54 +1.11%

62.53 +1.20%

62.49 + 1.32 %

62.47 + 1.43 %

62.45 + 1.34 %

59.83+1.19%

57.51+1.14%€

55.68 + 1.22 %

52.41+1.36%

49.63+1.41%

65.65+ 1.27 %

65.62 + 1.24 %8

65.63 + 1.02 %8

65.58 + 1.14 %8

65.55 + 1.24 %

63.48+1.41%

60.68 + 1.21 %

58.57 + 1.16 %

56.39 + 1.26 %

54.12 +1.34 %

67.87+ 1.41%

67.80+ 1.31%

67.73 £ 1.25%

67.69 + 1.24 A

67.65 + 1.37 2

65.76 + 1.11 3A

62.73 £ 1.01 %A

60.68 + 1.12 3A

59.29 + 1.15 %A

57.34 £ 1.28 %A

BAP-PIVAR
(Oleogel 10%)
BAP-PIAR
(Oleogel 20%)
BATRINAR
(Oleogel 30%)
55950 780
(Oleogel 40%)
I3l T0e
(Oleogel 50%)
BATRINAY
(Oleogel 60%)
BATRINAL
(Oleogel 70%)
I35 TA
(Oleogel 80%)
J5595 740
(Oleogel 90%)
BAP-EINALE
(Oleogel 100%)
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Table 4. Redness index (a) of the texture of muffin cakes containing oleogels and control sample

plos 530 #2254 55, sl 55 4 yod
Thirtieth day Fifteenth day First day Sample
Jals
16.12 £ 0.42 ™ 14.42+031"™® 12.89£0.48 (Control)
CRNAR
1611+ 0.38 " 14.40£0.22® 12854+ 052 LA
o N DA (Oleogel 10%)
TCRNAR
16.10 + 0.59 14.39+0.42 12.84 +0.61C 50
S R R (Oleogel 20%)
TCRAR
16.09 + 0.61 A 1437+052 12.80 +0.38 I ety
S S B (Oleogel 30%)
5 7
16.09 £ 0.33 " 14,36 +0.47® 1278 + 041 LA
S R R (Oleogel 40%)
5.0, 70
16.06 £ 0.57 A 1434+038 1975+ 0.72 LA
o S R (Oleogel 50%)
19.46 + 0.26 *A 16.54 + 0.61 B 13.89 + 0.31 ¢C L5
o S B (Oleogel 60%)
20.68 + 0.38 9~ 18.41 + 0.21 98 15.46 + 0.42 € SSP-PIAL
(Oleogel 70%)
5535 VA
21.86 + 0.42 A 19.63 + 0.32¢B 16.87 £ 0.38 € §

Yy

(Oleogel 80%)
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23.53 + 0.535A 21.30+0.18%8

25.79 £ 0.61 A 22.18 £ 0.09 8

J5595 74
(Oleogel 90%)
BF-PIVARK
(Oleogel 100%)

18.63 + 0.44 °¢

20.48 £ 0.52%¢
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Table 5. Yellowness index (b) of the texture of muffin cakes containing oleogels and control sample

plos 50
Thirtieth day

25 5y
Fifteenth day

33.69+042%

3372+ 0.23%

33.75+0.30%

33.79+025%

33.81+040%

31420417

3144+ 036"

3151+0.28™

3154+031™®

3156 +£0.50™®

ay

sl 55, 4 503
First day Sample
dals
29.23 037"
(Control)
SR NAD
29.34 = 0427 o
(Oleogel 10%)
B RVAD
29.38 £0.33f¢ o
(Oleogel 20%)
B RAD
29.42£0.28f¢ o
(Oleogel 30%)
29.48 £ 0.36 ¢ J5sd50 780
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33.82+0.33% 3158+ 0441

36.92 £ 0.27 A 33.24£0.29¢
38.86 £ 0.319 35.68 £ 0.42 %
40.73 £ 0.48 A 38.48 £0.33 ¢
43.62 £ 0.29 40.34 £ 0.48 %8

46.81 £ 0.40 A 4372 £ 051

(Oleogel 40%)

J3s9l 700
29.55 + 0.29 f¢ >
(Oleogel 50%)
B RNAY
31.52 + 0.48¢C >
(Oleogel 60%)
J55351 /v
33.61+£051% >
(Oleogel 70%)
I35 51 T
34.75 £ 0.38 ¢ o
(Oleogel 80%)
J5s340 740
36.48 £ 0.55 ¢ o
(Oleogel 90%)
N RVARE

.81 £0.46
38.81+0.46 (Oleogel 100%)
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Table 6. Specific volume (cm®g) of muffin cakes containing oleogels and control sample
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Thirtieth day Fifteenth day First day Sample
dals
3.32£0.09% 3.34£0.10% 3.36+ 0.10 %
(Control)
SCRAR
253+ 0.08™ 2.55+ 0.09 A 257+ 011" 33,1
i ) B (Oleogel 10%)
55250 /Y
2.65+0.10° 2.66 + 0.08 ¢A 267 +0.08 A 53,1
i ) B (Oleogel 20%)
2.75+0.08 % 2.77+0.06 % 2.780.09 %A Al
i ) B (Oleogel 30%)
2.85+0.09 2.86+0.11° 289 + 0.05 A LA
i ) - (Oleogel 40%)
55251 700
2.99£0.12°A 3.00+ 0.09 *A 3.03+ 010 I3l e
i ) - (Oleogel 50%)
2.67+0.109 2.69 + 0.08 9A 272 +0.07 %A SITCENAN
i ) B (Oleogel 60%)
2.56+0.11°A 2.58+0.06 2 61 + 0.08 °A SEPPRAL
i ) B (Oleogel 70%)
2.41 0,07 %A 2.43+0.09 9A 2.45+0.11 % LA
i ) B (Oleogel 80%)
2.34£0.069" 2.35+0.13 9 2.33+0.10 9 sl 7
o o R (Oleogel 90%)
NTCEVARY
2.25+0.04"M 2.27+0.12M 2.29 + 0.09 " R

(Oleogel 100%)
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Table 7. Number of mold and yeast colonies (CFU/g) counted in muffin cake samples containing oleogels and control
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flos 520 5 S SHBIE ©
Thirtieth day Fifteenth day First day Sample
dals
gA 9B aC
5.45+0.12 512+ 0.22 0.00 + 0.00 (Control)
SICPRAY
A 8 ac
7.44+ 0.25 6.38+ 0.31 0.00  0.00 Oleogel 10%)
SIPRAL
A B aC
7.48%0.27 6.43+0.36 0.00+0.00 (Oleogel 20%)
BIPRAL
A B aC
7.64£0.42 6.58 + 0.44 0.00+0.00 (Oleogel 30%)
I3 1t
fA fB aC
7.72£0.39 6.62+0.43 0.00£0.00 (Oleogel 40%)
35351 100
A B aC
7.76+0.28 6.68 +0.51 0.00 +0.00 (Oleogel 50%)
11.65 + 0.35 ¢A 9.32+0.368 0.00 + 0.00 S
(Oleogel 60%)
I8 e
dA dB aC
15.41 £ 0.25 10.52 + 0.22 0.00 + 0.00 Oleogel 70%)
I35 TA
cA cB aC
21.63+0.37 12.14 £ 0.30 0.00 + 0.00 Oleogel 80%)
B EIVAY
bA bB aC
33.28+0.18 12.33+0.19 0.00 + 0.00 Oleogel 90%)
B PVARE
41.92 + 0.28% 13.42 £ 0.47 ® 0.00  0.00 ot

(Oleogel 100%)

(P70 0) sl e Sla ire ol edims OLES Cysy o 53 S iy 5 Oyt 55 Sosline Sor S by

Wald 5 I35l ol ople S sadi g0 (g Slo g A g

Table 8. Sensory properties of muffin cake samples containing oleogel and control

)

S Sk sl 5 b ©3ad
Acceptability Texture Color Flavor Sample
Jals
5.00+0.00? 5.00+ 0.00® 5.00+0.00? 5.00+0.00?
(Control)
URAR
5.00+0.00? 5.00+ 0.00® 5.00+0.00? 5.00+0.00? S
(Oleogel 10%)
URRAT
5.00+0.00? 5.00+ 0.00® 5.00+0.00? 5.00+0.00? S
(Oleogel 20%)
ORNAR
5.00+ 0.00® 5.00+ 0.00 @ 5.00 + 0.00® 5.00+0.00? LA
D DA D R (Oleogel 30%)
FORAR
5.00+ 0.00® 5.00 + 0.002 5.00 + 0.00® 5.00+0.00? S
(Oleogel 40%)
545l /00
5.00+ 0.00® 5.00+ 0.00® 5.00+ 0.00® 5.00+0.00? o
(Oleogel 50%)
3.00+0.00° 3.00+0.00° 4.00 £ 0.00° 4.00 £ 0.00° LA
(Oleogel 60%)
URWAD
3.00+0.00° 3.00+0.00° 4.00 + b0.00 ® 3.00+0.00° ot
(Oleogel 70%)
3.00 + b0.00 ® 3.00 + b0.00 ® 4.00 + b0.00 ® 2.00+0.00¢ 35351 TA

"
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3.00 £ b0.00 " 3.00 + b0.00°
.00 % bO0.

3.00 + b0.00® 3.00 £ b0.00 ®

4.00 £0.00°

4.00+0.00°

(Oleogel 80%)

3350 740
e
1.00 + 0.00 (Oleagel 90%)
SEHEIVARE
1.00+0.00°¢

(Oleogel 100%)
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