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(control) No Ganoderma lucidum mushroom

contains 5% Ganoderma lucidum
mushroom
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mushroom

contains 15% Ganoderma lucidum
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Table 2- Effect of G. lucidum on fiber percentage in chocolate during storage

sample Chocolate
1th day 4th month
0% G 0.45+0.36 *¢ 0.46+0.01 "¢
5% G 1.2+0.11 A 1.34+0.29 A
10% G 2.540.36 ¢ 2.43+0.17 *°
15% G 3.8+0.025 A° 3.8740.24
20% G 5.14+0.38 A2 5.32+0.24 A2

Means + SD within a column with the same lower case letters are not significantly different at p < 0.05.
Means + SD within a row with the same upper case letters are not significantly different at p < 0.05.
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Table 3- Effect of G. lucidum on TBARS in chocolate during storage

sample Chocolate

1th day 4th month
0% G 6.81+0.26 A 6.78+0.04 "¢
5% G 5.62+0.51 A° 5.98+0.025 A°
10% G 3.374+0.025 /¢ 4.140.02 ¢
15% G 1.45+0.011 A9 1.49+0.26 A
20% G 0.8240.04 #¢ 0.87+0.26 *¢

Means + SD within a column with the same lower case letters are not significantly different at p < 0.05.
Means + SD within a row with the same upper case letters are not significantly different at p < 0.05.
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Table 4- Effect of G. lucidum on PV in chocolate during storage

Sample Chocolate
1th day 4th month
0% G 0.14+0.025 % 0.23+0.0017 *°
5% G 0.14+0.0011 B° 0.19+0.0041 A
10% G 0.14+0.004 B¢ 0.18+0.0042 A
15% G 0.14+0.004 B 0.18+0.002 A
20% G 0.14+0.025 B¢ 0.17+0.004 AP

Means + SD within a column with the same lower case letters are not significantly different at p < 0.05.
Means + SD within a row with the same upper case letters are not significantly different at p < 0.05.
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Table 5- Color characteristics of chocolate containing G. lucidum during storage

* E3 *

L a b
Sample 1th day 4™ month 1th day 4™ month 1th day 4™ month
0% G  31.840.034"% 31.72+0.12%%  74.240.08"°  75.240.064°° 12.4+0.034"% 12.72+0.12 "
506G 26.4+0.025”° 26544041 795+ 002”9 79.51+0.035”% 9.4+0.025”°  9.54+0.41"°
10% G  20.2+0.73%°  20.54+0.12° 81.54+ 0.02 A 82+0.1 ¢ 5.240.73°  5.67+0.124¢
15% G 19.3+0.002”%  19.65+0.57%  94.7+0.02°° 95.2+0.12%°  4.140.015"%  4.840.57 ™
20% G  8.3+0.005”°  8.68+0.57"° 104.240.02”%*  105.240.36"%  1.98+0.003”¢  240.57 ¢

Means + SD within a column with the same lower case letters are not significantly different at p < 0.05.
Means + SD within a row with the same upper case letters are not significantly different at p < 0.05.
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Table 6- Effect of G. lucidum on texture, taste, color and general acceptance in chocolate during storage

Days
Texture 1 15 30 80
0% G 3870327 3.86+£0.27P 3.79+0.37P 3.85+027P
5% G 48+0.25% 475+0.17" 4.65+0.3" 46+07"
10% G 3.88+ 0.4 3.81+£047°° 3.8+08% 3.8+06%"
15% G 3.1+02%¢ 3+027¢ 3.12+03%¢ 3.01+03%¢
20% G 1.6+0. 44 1.5+04A 15+03A 1.54+0.24
Taste Days
1 15 30 60
0% G 3.04+057"°  3.03+1.00"° 3.03+1.00"° 3.01+115"
5% G 4.7+057" 482+100%  485+057"°  4.83+115"
10% G 3.8+ 0577 3.9+0577 3.92+057"  393+1.15”
15% G 34+1.15%° 3.3+1.00%° 3.3+0.574¢ 3.01+0574¢
20% G 1.2+1.15% 1.2+0577 1.2+ 1.00A¢ 1.1+1.1547¢
Color Days
1 15 30 60
0% G 3.66+0.15"° 3.32+057% 3.23+0.15"° 3.13+0.00"°
5% G 5+0.00 " 48+0.52" 4.8+0.00" 4.7 +0.00 7
10% G 4.2+0577 4.35+0.00 4.3+0.007° 4.2+057"
15% G 3.2+0.574¢ 3.2+0.574¢ 3.2+0.574¢ 3.11+0.004¢
20% G 140577 1+057A 1+057" 1+0.057 "
General acceptance Days
1 15 30 60
0% G 3.4+0.57 A¢ 3.3+0.55 ¢ 3.2+0.085 A° 3.1+0.36 A°
5% G 5+0.55 A4 4.8+0.55 2 4.8+0.37% 4.6+0.04 %2
10% G 4.240.57"° 3.9+0.53 A° 4.02+0.63 " 3.99+0.07 A
15% G 3.240.01 ¢ 3+0.035 A° 3.12+0.14¢ 3.03+0.047 A°
20% G 1+0.03 A9 1+0.072 A 1+0.062 A 1+0.62 A9

Means + SD within a column with the same lower case letters are not significantly different at p < 0.05.
Means + SD within a row with the same upper case letters are not significantly different at p < 0.05.

1§l 07233 Job 53 US55 (g 9 (5202 «Sagb) 2 G lucidum S1-Y Jga
Table 7- Effect of G. lucidum on moisture, fat and protein in chocolate during storage.

Chocolate
Sample Moisture (%) Fat (%) Protein (%)
1th day 4™ month 1th day 4™ month 1th day 4™ month

0% G  0.32+0.08"%  0.33+0.08”%  34.09+0.17 ¢ 34.5+0.07 * 0.43+0.16 "¢ 0.44+0.32 "¢
506G  0.32+0.05°% 0.34+0.09”*  34.15+ 0.2 34.43+0.22 7 3.240.11 A 3.23+0.18 A
10% G  0.32+0.08”%  0.31+0.08"% 36.13+0.005"*  34.23+0.27 ™ 6.6+0.16 /¢ 6.62+0.38 /¢
15% G 0.32+0.05”*  0.31+0.06 "  35.84+0.36"*  35.88+0.24 ™ 9.140.11 4 9.21+0.24 A°
20% G 0.3240.01”%  0.34+0.07"*  34.13+0.11"*  34.54+0.29 13+0.29 48 13.440.24 %2

Means + SD within a column with the same lower case letters are not significantly different at p < 0.05.
Means + SD within a row with the same upper case letters are not significantly different at p < 0.05.
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Table 8- Effect of G. lucidum on acidity in chocolate during storage

sample Chocolate
P 1th day 4th month
0% G 1.32+0.35 @ 1.4+0.3 %
5% G 1.3+0.32 "¢ 1.4140.38 4
10% G 1.33+0.28 4 1.440.37 "¢
15% G 1.33+0.32 "¢ 1.44+0.28 A
20% G 1.31+0.3 " 1.4240.39

Means + SD within a column with the same lower case letters are not significantly different at p < 0.05.
Means + SD within a row with the same upper case letters are not significantly different at p < 0.05.

Loygls as o lis zuls o) b oy Gl cailes
Jols b il slaplans] (5T Gl posamd)
S8 ppeligns] | 5 Ssle 5 o8 dn g L
0 p50 ) ConS by oaialS laST sl el )l
Owemed ol oy @l ol g ol J00),
oSl 3l sy 5l wols slajle o b el
S (oSS ol dpaSly LSSl A > el
Jos snals flgie 4 Cul (Sen jaw Sy olSy
Loy 038 lal 1) Loy Sl (e w5 cpe g S
b olS s a1y gl g el 58Ty ol51 ola JISGo],
FrIY) )] odlsiwl a5 ..\MBL).) 9 Jdged (owyy l) s Gad
SST 5l oles 3 L s 4 bypdgls 26
Opxen 9 98 odlitl oyt p Rl plyis 4 Ml e
JUs 4 g STy dse gl ol SlausT 5T olss
&b sxe sk 4 1) (TBARS) sl S5 b o
35,006 S ain (63lge by ylanST 5T @dly )3 0,8 e
e alads S dblie 0 )0 bylasT o yse @l il
oS S glyunge olgie 4 bolans] Bl (5o
LS| dtis lpungw b awslie o ol cldale
 oshens] B9y sl b 3 Ial 236 4 Ul (0
3551 B J5Sgm b & Lger iy (gl 53
oplay bl m oody e 0 b
oIl gy cnl 5l 298 00 4135 DNA 5 aclyamng S
Olise MG o jlows 3 Lopdgils 7,8 I oolaiwl 500
oud b (TBARS) sl SG)50,bs0 9 dunSTy das
35 b Jan Ji5Lo Bl 3] loige G (5yinS

@ & Cunl (B OIS ol o yiere I S
JSE 55 03)lg (g9y8 Sl > Jlidle oS (ol dail lgie
Y s (Toker et al., 2018) s oo oy 2 oo
ol oM cladiges 1) B mb Wke
ol & e Goolucidum wsps ilisl e e
2 39390 58Y SUlg s 4 ) (p<0.05) s _isew
MG sl pSgy Jlie Jlas! gl G. lucidum
buwg oad U puigp blie Mew cplply .l
Cawl OIS B Gl Lol bYs 5l S5
Al )l pyles ole U L(Tan & Kerr., 2018)
(p>0.05) cuslis 3g3g (15 smo gl (5Ll

60 Aa Aa

50 L
Ab A
40 l
A_‘ Ac

30 1

Ad

T Ad 1th day
20 Ae Ae = 4th month
10 I

0
0% G 5% G

Hardness

10% G 15% G 20% G

Sample

WSS )d (S 9 G lucidum 51— S
Figure 1- Effect of G. lucidum on hardness in
chocolate.
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Abstract

Introduction: Ganoderma is a promising source for new functional food products and due to
its balanced chemical composition, it can be used to increase the nutritional value of foods. In
this study, an attempt was made to use a new formulation to promote health and wellness.
Materials and Methods: The chocolate treatments studied in this study were: Treatment 1
(control), Treatment 2 (containing 5% Ganoderma lucidum), Treatment 3 (containing 10%
Ganoderma lucidum), and Treatment 4 (containing 15% Ganoderma lucidum). The tests
performed included: fiber determination, determination of thiobarbituric acid reactive
substances, determination of peroxide index, determination of color indices, moisture, fat, and
protein, sensory evaluation, determination of acidity and pH, and determination of hardness.
The studies were conducted in a factorial design based on a completely randomized design
using SPSS software.

Results: Based on the results obtained in acidity and pH, the percentage of fat and moisture in
different treatments did not differ statistically significantly (p&It;0.05), but the percentage of
protein and fiber in different treatments increased with increasing percentage of Ganoderma
lucidium (p&gt;0.05). Based on the results obtained, with increasing percentage of
Ganoderma lucidium, the peroxide index and thiobarbituric acid index (TBARS) also
decreased. With increasing percentage of Ganoderma lucidium, the amount of redness (a*)
also increased and the amount of yellowness (b*) and brightness (L*), and hardness also
decreased in chocolate samples. In chocolate samples, with increasing percentage of
Ganoderma lucidium, the sweetness, texture, color, melt-in-the-mouth and overall acceptance
scores decreased (p&gt;0.05), and among the samples, the sample containing 5% obtained the
highest score.

Conclusion: Finally, according to the results obtained, the use of Ganoderma mushroom in
the formulation of products such as chocolate can provide a new formulation to promote
health and wellness.
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