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Abstract

Introduction: Nowadays, production and consumption of functional and dietary foods have increased. Today, the
medicinal, antibacterial and antioxidant properties of fungi have been proven. Ganoderma lucidum is one of the fungi
that has been known as the best medicinal fungus due to its various health benefits. Ganoderma lucidum is an annual
medicinal fungus which belongs to the Ganodermataceae family. G. lucidum also known as Reishi in Japan, Ling-zhi in
China, Ling chih, and Ling chi mushroom in other countries. It is popular among consumers in Japan and is widely used
by Asian physicians and herbalists. This medicinal mushroom has been used in Asia for thousands of years to increase
energy, stimulate the immune system, and promote health and longevity. In the US, G. lucidum is included in the
American Herbal Pharmacopoeia and usually recommended for its immune-supporting effects. In Poland and other
countries outside Asia, G. lucidum is used as a daily food supplement that adapts itself to correct imbalances in the body.
Influenced by an increasing number of studies on G. lucidum, modern application of G. lucidum include but not limited
to treatment of coronary heart disease, arteriosclerosis, hepatitis, arthritis, nephritis, bronchitis, hypertension, cancer and
gastric ulcers. The major chemical constituents of G. lucidum are polysaccharides, triterpenes, sterols, lectins and some
proteins having beneficial properties for the prevention and treatment of a variety of ailments. Both triterpenes and
polysaccharides contain anticancer properties thus making them important nominees for the researches. Spores, fruiting
body and mycelium have been investigated for biological active compounds. Ganoderma lucidum is a kind of mushroom
known to have various therapeutic properties such as lowering high blood sugar and high blood pressure, boosting the
immune system as well as its antibacterial and antioxidant effects.

In recent years, a number of researches were performed for the identification of biological compounds and medicinal
properties of Ganoderma lucidum.

Materials and Methods: In this study, baguette bread with 0.5, 1, 1.5, 2 and 2.5 % Ganoderma lucidum powder was
used in baguette bread formulation. The aim of this study was to investigate the possibility of enriching baguette bread
using Ganoderma lucidum and to investigate the physicochemical, rheological, texture analysing, microbial, stale and
sensory evaluation properties. Therefore, 5 treatments were designed with a control treatment and tests were performed
on the treatments in three replications. In order to analyze the data, one-way ANOVA analysis of variance and Duncan at
95% confidence level were used in Minitab 16 software.

Results and Discussion: Examination of the rheological properties of the dough showed that different percentages of
Ganoderma lucidum significantly affect the rheological characteristics of the dough (p<0.05) and addition of Ganoderma
lucidum reduced the above indices. According to the results, addition of Ganoderma lucidum caused a significant increase
(p<0.05) of phenolic compounds and fiber in bread samples. The results of microbial evaluation showed that with
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increasing Ganoderma lucidum level in baguette bread, the number of coliforms and molds in the treatments decreased
significantly (p<0.05). The results of sensory evaluation showed that the increase of Ganoderma lucidum level in baguette
samples caused a slight decrease in taste, color, odor and general acceptance compared to the control sample.

Fungi are rich in protein, pigment, carbohydrates, fatty acids, vitamins and minerals that can be used in food
enrichment. Due to the growing human tendency to use natural substances, fungi can be a suitable source to meet this
need. According to the results, up to 2.5 % of Ganordama lucidum can be added to baguette bread formula and higher
fiber content, more phenolic compounds, more freshness, less microbial load in baguette bread were obtained without
having an adverse effect on its sensory properties. Therefore, the treatment mentioned in this study was selected as the
best treatment in terms of safety, health and quality properties.

Keywords: Ganoderma lucidum, enrichment, baguette, phenolic compounds.
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Table 2- Investigating the physicochemical properties of baguette flour containing different concentrations of Ganoderma
lucidum mushroom and control

Aiged pH (S8Y apawl 7,) iy ! (%) s (%) cagb, (%) yuwss
Treatment Acidity (% lactic acid) Fiber (%) Moisture (%) Ash (%)
Ti 6.590+ 0.0102 2.240+ 0.010 1.687+0.003"  13.296+ 0.020*  0.498+ 0.064°
T2 6.490+ 0.010° 2.070£ 0.010¢ 1.779+0.003¢  13.297+ 0.050®  0.480+ 0.003"
T3 6.363+ 0.032° 2.290+ 0.010¢ 1.871+0.003¢  13.323+ 0.045*  0.510+ 0.003"
T4 6.220+ 0.010¢ 2.390+ 0.010°¢ 1.963+ 0.003°  13.327+0.050* 0.530+ 0.003%
Ts 6.120+ 0.010¢ 2.490+ 0.010° 2.055+ 0.003"  13.376+ 0.025*  0.540+ 0.003%
Te 5.990+ 0.026f 2.600£ 0.0102 2.147+ 0.003*  13.406+ 0.090*° 0.590+ 0.003?
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The results are shown as mean + standard deviation.®" Lowercase letters indicate significant difference in column.
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Table 3- Investigating the rheological properties of baguette dough containing different concentrations of Ganoderma
lucidum mushroom and control

wiged Sy 6551 Sk ol Loy oo GrdpidS o oS Jgb s Caglie

Treatm | Cookng s By s e ps o Douh
( 1%?’4 ) l?(.)ugh. (le) Inde.x Dougl{ _ Doug!l )
Stability Time (%) coefficient stretchability elongation
(ToL) (P/L) (G) (mm)
()

T 196.0+ 1.00° 345.33+ 1.53° 45.83+0.76° 2.49+0.09 18.20+0.10°  67.00+ 1.00? 101.00+ 1.002
T2 123.0+ 1.00® 363.00+ 1.00° 30.13+0.80° 2.15+0.03* 16.90+0.10° 58.00+ 1.00° 87.00+ 1.00P
Ts 82.0+ 4.36° 361.33+1.53% 2216+ 1.02° 1.92+0.01° 16.20+0.10° 54.00+ 1.00° 79.00+ 1.00°
Ta 79.0+ 1.00°¢ 340.33+ 1.53°  9.53+ 0.40¢ 1.37£0.01¢  15.96+ 0.49° 52.00+ 1.00° 75.00+ 1.00°
Ts 79.0+ 1.00°¢ 295.67+2.08¢  7.70+ 0.10° 1.25+0.01° 14.00+0.10¢  40.00+ 1.00¢ 67.33+ 4.93¢
Ts 72.3+1.53¢ 297.67+ 2.08¢ 5.80+ 0.10f 1.10+0.01F 12.40+ 0.10° 31.67+1.528®  52.33+ 2.08°
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The results are shown as mean + standard deviation.** Lowercase letters indicate significant difference in column.
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Table 4- Investigating the texture properties of baguette bread containing different concentrations of Ganoderma lucidum

mushroom and control

Sz’ Ngsew  FE2 up il e oy Sy
Treatment Hardness A dh(el;lijgness Chewiness Gumminess Springiness Cohesiveness
T1 5.52+ 0.592 0.09+0.009 44.20+2.59° 2.91+0.04° 18.91% 0.452 0.83+ 0.05?
T: 5.12+ 0.472 0.11+0.01¢ 37.40+1.30° 2.68+0.18" 16.87+0.48" 0.78+ 0.032
Ts 3.58+0.20° 0.15+0.01° 26.47+0.90° 2.17+0.14° 14.51+1.17° 0.64+0.03°
T4 3.15+0.52° 0.18+0.01° 25.60+2.82° 1.94+0.20° 13.10+0.52°  0.62+ 0.04°
Ts 1.64+ 0.08°¢ 0.21+0.01* 14.13+0.42¢ 1.09+0.06° 11.69+0.79¢ 0.59+0.01*
Ts 0.59+ 0.07¢ 0.28+0.00® 9.09+0.85°  0.51+0.04° 8.53+0.28° 0.49+ 0.03°
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The results are shown as mean + standard deviation. ¢ Lowercase letters indicate significant difference in column.
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Fig. 1. Investigation of phenolic compounds (mg/g) of baguette bread containing different percentages of Ganoderma
lucidum mushroom and the control
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Fig. 2. Investigation of fiber (%) of baguette bread containing different percentages of Ganoderma lucidum mushroom and
the control
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Fig. 3. Investigation of the staleness (freshness score) of baguette bread containing different percentages of Ganoderma
lucidum mushroom and the control in 72h storage
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Table 5- Investigating the microbial results of baguette bread containing different concentrations of Ganoderma lucidum
mushroom and control

Aiged s PAN
Treatm Mold Coliform

ent (cfu/g) (cfu/g)

T1 440.33+ 9.07¢2 9.00+ 1.000?
T2 391.67+ 7.64° 7.00+ 1.000%
Ts 300.00+ 9.17¢ 6.33+ 0.577"
T4 253.00+ 6.244 4.33+0.577¢
Ts 144.00+ 5.57¢ 2.33+0.577¢%
Ts 110.00+ 9.17f 1.67+0.577¢
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The results are shown as mean + standard deviation. " Lowercase letters indicate significant difference in column.
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Table 6- Investigating the sensory evaluation of baguette bread containing different concentrations of Ganoderma lucidum
mushroom and control
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Treatment Smell Taste Texture Color General acceptance
Ti 4.80£0.112 4,90+ 0.062 4,98+ 0.022 452+ 0.19% 4.85+£0.132
T2 4.85+0.112 4,93+ 0.042 4,92+ 0.052 4.65+ 0.16% 4,93+ 0.052
Ts 4.81+0.132 4,80+ 0.152 481+ 0.152 4,76+ 0.22% 4,90+ 0.062
T4 4,75+ 0.122 4,72+ 0.242 4,75+ 0.19% 4.80+0.112 4,75+ 0.192
Ts 4,72+ 0.172 4.60+ 0.18% 4.30+ 0.23% 4.48+ 0.32% 4,58+ 0.31%®
Ts 4,60+ 0.142 4.11+0.31° 4.06+ 0.28° 4.12+0.34° 4,20+ 0.27°
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The results are shown as mean + standard deviation. ¢ Lowercase letters indicate significant difference in column.
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