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(Table 1) Chemical composition of wheat flour, Shiitake mushroom and Ganoderma mushroom powders

Sample Fat (%) Ash (%) Moisture (%) Protein (%) fiber (%)
Wheat flour 1/01 + 0/03 0/28 + 0/05 13/36 £ 1/11 10/83 £+ 2/05 2/04 + 0/1
Shiitake powder 2/19 + 0/34 5/48 + 0/67 8/79 £ 0/4 19/57 £ 0/87 10/67 + 0/61
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(Figure 1)- Cake volume in different treatments (P< 0/05).
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(Table 2) The effect of Ganoderma and Shiitake mushroom powder s on the amount of color components of
the shell and core of the oil cake compared to the control.

Crust color
Sample L* a* b*
control 63/22 +£2/69* 6/46 £ 1/24¢ 33/90 + 3/52°
Shiitake 5% 60/46 £ 2/25% 7/46 + 1/13%¢ 30/83 £ 3/75°
Shiitake 10% 56/04 £ 3/72b 8/64 + 0/85 31/50 £ 2/89?
Shiitake 15% 51/66 £ 1/61°¢ 12/08 + 2/54° 30/47 £ 5/952

Ganoderma 5% 44/00 + 4/059 8/08 + 1/00Pcd 18/25 + 1/51°
Ganoderma 10% 36/11 +4/34¢ 9/15 + 1/32b¢ 13/66 £ 2/33b¢
Ganoderma 15%  29/84 + 3/90f 9/98 + 0/52° 9/69 + 0/66°
Crumb color
Sample L* a* b*
control 76/10 + 2/422 3/18 £ 1/41° 40/88 + 7/71%
Shiitake 5% 71/31 + 0/71° 4/59 + 1/03® 29/44 + 1/85°

Shiitake 10%
Shiitake 15%
Ganoderma 5%
Ganoderma 10%

Ganoderma 15%

67/93 £ 2/33P
61/11 £3/11°¢
51/17 + 2/434
45/50 £ 5/20°¢

39/91 + 1/78f

4/17 £ 0/76%
4/70 £ 0/81°
8/13 £ 0/36*
8/45 £ 1/00*

8/25 £ 0/14*

25/94 + 1/29%
24/08 £ 1/01¢
18/19 £1/31¢4
18/02 +2/16¢

17/38 £ 1/63¢

(Figure 2) Color of control sample and different percentages of mushroom powder * the sample on the right

are s and the samples on the left are samples containing ganoderma powders.
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(Figure 3) The role of day and percentage of Shiitake and Ganoderma mushroom powders addition on the firmness

of the control cake and enriched samples.

I g3 00 Ll S5 hls & cuils Lays 58 b

53 3 JeS s gl oy S 51 (gl sl 45

Gk 5l st o Gl GBS o L eslrl b skl
(Ayadi et al 2009 ) das o1, S5, sl Ly

B LA)J}JK) 45[:.:..:: 6\.& G)B ).)).; Q.}}Jﬁ‘ M).) J:Jl.'
0l e ¥ opgeme 3 pf) S8 8L e
5353 Ol 2153 L sl OLES ol cpl il oel ¥ gt
A_MSJ.? L La)JfK G)L; )Jﬁ uﬂj&@j‘\sw E)G
s Gl &S ol dsal S JCin K8 il (KS

)5_5'.', Lg‘y\.’ﬂ_‘))\.lj.d)} b QT L}:j.} d‘j&.&:.}fﬁw

(Table 3) Effect of day and addition of Shiitake and Ganoderma mushroom powders on the firmness of oil cake

texture (newton unit)

Sample 2h 1 week 2 week 3 week
Control 2/42 + 0/38¢° 3/39 £ 0/768¢ 3/67 = 0/08Bf 4/67 + 0/464¢
Shiitake 5% 2/72 £ 0/27B4e 4/05 £+ 0/154¢ 4/24 + 0/42B¢ 4/68 + 0/394¢
Shiitake 10% 3/85 £ 0/06¢ 5/34 £ 0/065¢ 5/19 £ 0/4284 6/01 = 0/5244
Shiitake 15% 4/47 + 0/59Pb¢ 6/83 £ 0/61¢¢ 7/51 + 0/265° 9/41 £ 0/284b

10
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Ganoderma 5%  5/24 + 0/66B4 6/16 + 0/6148¢
Ganoderma 10%  4/59 + 0/30Bb 6/20 + 0/208b
Ganoderma 15% 7/77 + 1/55B2 9/03 + (/188

6/56 + 0/4348¢ 7179 + 1/424¢
6/66 + 0/324¢ 8/99 + (/3470
11/70 + 0/9248 13/11 £ 0/924a

*Capital letters indicate comparisons between rows and lowercase letters indicate comparisons between columns.
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(Figure 4) The role of day and the percentage of Shiitake and Ganoderma mushroom powders addition, on the
moisture content of the control cake and the enriched samples.
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(Table4) Effect of day and addition of Shiitake and Ganoderma mushroom powders on oil cake moisture

Sample 2h 1 week 2 week 3 week
Control 20/53 + 0/234¢f 18/13 + 0/198« 16/17 + 0/08¢¢ 15/11+0/11P°
Shiitake 5% 21/23 + 0/41A 18/74 + 0/49B¢ 16/88 + 0/59Cb¢ 15/55 + 0/60P°
Shiitake 10% 21/66 + 0/244¢ 17/96 + 0/218¢4 16/01 + 0/24<¢ 15/03 + 0/41P°
Shiitake 15% 19/81 + 0/35A° 17/64 + 0/28B4 15/75 + 0/53¢¢ 13/27 + 0/32P¢
Ganoderma 5%  20/65 + 0/354% 17/36 + 0/3484 17/47 + 0/148C>  15/96 + /43¢
Ganoderma 10%  22/81 + 0/534° 20/68 + 0/49B° 18/38 + 0/42¢2 17/05 + 0/35P2
Ganoderma 15% 24/84 + (/384 22/52 £ 0/83B2 18/24 £ 1/25% 17/01 £ 1/72¢2

*Capital letters indicate comparisons between rows and lowercase letters indicate comparisons between
columns.
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(Figure 5) The role of day and the percentage of Shiitake and Ganoderma mushroom powders addition on the

amount of aw of control cake and enriched samples.

@Ladjgéw?y}p;dum)sLﬁ\sﬁ(\‘oo\‘

55(YOOY)KS 5 luliu] (g o3 gdme 5 dald (5 & 5ad

Ao Cele ¥Vogla Oley 5o s Wsed (6 4ed AW 50

)u<.;5 .))‘.Ul:.w‘ S 83 9o )(JL.L;J J}\ G 4 C,&q

(Table 5) The effect of day and the addition of Shiitake and Ganoderma mushroom powders on the aqueous

activity of oil cake

Sample 2h 1 week 2 week 3 week

Control 0/80 + 0/0034% 0/78 + 0/00552 0/77 £ 0/004B¢2 0/76 + 0/007<*
Shiitake 5% 0/81 + 0/0142 0/77 + 0/00952 0/76 + 0/00782° 0/73 + 0/001°
Shiitake 10% 0/79 + 0/064% 0/77 + 0/00652 0/75 + 0/01¢ 0/74 + 0/01<®
Shiitake 15% 0/79 + 0/006A° 0/76 + 0/00782° 0/74 + 0/007b¢ 0/71 + 0/006°°
Ganoderma 5%  0/79 + 0/004"° 0/76 + 0/01Babe 0/75 + 0/01Ba® 0/73 + 0/004P°
Ganoderma 10%  0/80 = 0/0054% 0/76 + 0/0024% 0/75 + 0/002Bb¢ 0/73 + 0/006%°
Ganoderma 15%  0/79 + 0/0084% 0/75 + 0/0045° 0/73+ 0/01¢° 0/71 £ 0/005¢

*Capital letters indicate comparisons between rows and lowercase letters indicate comparisons between columns.
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(Figure 6) Protein percentage of enriched and control cakes. (P<)50/0
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Figure 8) - The role of day and percentage of Shiitake and Ganoderma mushroom powders addition on the
g y p g p
peroxide index of the control cake and enriched samples

(Table 6) Effect of day and addition of Shiitake and Ganoderma mushroom powders on oil cake peroxide index
in terms of meq/Kgo2

Sample 2h 1 week 2 week 3 week
Control 2/34 +0/34P8 3/65 + 0/10¢* 5/19 + 0/2082 6/07 + 0/241
Shiitake 5% 1/80 + 0/29<° 2/15 +0/32¢° 3/17 + 0/375° 4/15 + 0/304°
Shiitake 10% 1/69 + 0/248 1/94 + 0/138° 3/31 +0/174° 3/58 + (/4340
Shiitake 15% 1/37 = 0/168% 2/03 + 0/398° 3/11 £ 0/514%¢ 3/59 + (/574
Ganoderma 5%  1/44 = 0/20<* 1/83 £ 0/13¢ 2/27 + 0/2984 3/13 £ 0/234¢
Ganoderma 10%  1/51 =+ 0/065 1/18 £ 0/07%4 2/64 £ 0/0424 3/06 + 0/54¢
Ganoderma 15%  1/26 + 0/195¢ 1/45 + 0/208¢ 1/36% 0/1148¢ 1/83 + 0/2844

*Capital letters indicate comparisons between rows and lowercase letters indicate comparisons between

columes.
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(Table 7) Effect of day and addition of powder of shiitake and ganoderma mushrooms on the sensory evaluation

of
oil cake (scoring in a range of 5 points)

Sample color taste Texture crips General acceptance
Control 2/4 £ 0/514° 2/5 + 0/524% 2/9 + 0/7342 2/8 + 0/4242 2/65 + 0/58
Shiitake 5% 4/2 £ 0/6342 2/2 + 0/42Cb¢ 2/5+0/738¢%  2/7+ /4882 2/90 + 0/92
Shiitake 10% 3/7 £ 0/674% 2/0 + 0/66°4 2/5 + 0/528¢ 2/7 + 0/48B2 2/72 +0/84
Shiitake 15% 4/0 = 0/9742 1/5 + 0/52¢4 2/6 £ 0/5182 2/6 + 0/4182 2/65 + 1/12
Ganoderma 5%  2/9 = 0/56%° 2/8 + (/5244 2/2 + 0/42B° 2/5 + (/5240 2/58 + 0/54
Ganoderma 10%  4/3 + 0/824% 2/8 + 0/42B2 1/0 + 0/04<¢ 1/0 + 0/0€° 2/10 £ 1/27
Ganoderma 15%  3/8 + 0/78% 1/8 + 0/63B< 1/0+ 0/0<¢ 1/0 + 0/0® 1/90 + 1/25
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Cake is one of the products that is widely used due to its good taste, high
nutritional value, and ease of use. It has been used commonly for centuries
and is being consumed today regularly by most people in the society. Many
modifications and changes have been made on cake ingredients in order to
improve its quality and increase its nutritional value and shelf life.
Enrichment of the cake formulation is one of these modifications. In this
research, we enriched oil cakes with shiitake mushroom powder (Lentinula
edoes) and Ganoderma Lucidum mushroom powder. Shiitake and
Ganoderma mushroom powder was used at 4 levels of 0, 5, 10, 15% as a
substitute for wheat flour in the oil cake formulation. The characteristics of
the cake, including percentage of compounds, volume, peroxide index (by
standard method), color (by image processing method), degree of hardness
(by Texture profile analysis) and sensory characteristics were evaluated..
By increasing the percentage of Shiitake mushroom and Ganoderma
powder in the cake formulation (10 and 15%), the viscosity of the dough
increased in such a way that the characteristics of the dough were more
similar to solid materials than viscoelastic materials, and the device was
not able to read the viscosity of doughs in these cases. The volume
decreased by increasing the substitution of mushroom powder with wheat
flour, but the amount of protein, fiber and hardness of the samples
increased. The amount of fat increased in the samples containing Shiitake
mushroom but decreased in the samples containing Ganoderma mushroom
compared to the control samples. The color indices increased with the
increase in the percentage of added mushroom powder. Components L*
(lightness) and b* (yellowness) decreased and component a* (redness)
increased in comparison to the control samples. The amount of aw in the
samples after 2 hours of cooking did not differ significantly, but after
weeks, the amount of aw of the enriched samples decreased in comparison
to the control sample. Increasing the percentage of both shiitake
mushrooms and Ganoderma powders in the oil cake formulation decreased
the peroxide index.
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