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ABSTRACT 
In this study, fresh orange juice fortified with reishi (Ganoderma lucidum) extract was produced and its quality 
parameters were investigated. 330 mL and 200 mL of fresh orange juice samples containing different 
amounts (5 or 10 mL) of reishi extract were formulated. Brix and pH of the samples ranged from 10.9±0.8 
to 11.5±1.2, and 3.66 to 3.68, respectively. Ascorbic acid content (mg/100mL) of the samples was between 
54.5±2.2 and 64.8±8.5, and total carbohydrate contents (g/L) were found as 12.96±4.19 - 17.34±4.94. Total 
phenolic contents of the samples were determined as 313.6±3.3 - 329.5±3.3 µg GAE/100 mL. Color 
measurements indicated no significant difference between the control and fortified samples. Five-point 
hedonic scale (65 volunteers) and ranking tests (29 volunteers) showed that an alternative functional 
beverage with acceptable quality properties was produced when recommended daily intake dose of reishi 
extract (10 mL/day) was added to 330 mL of orange juice. 
Keywords: Functional orange juice, reishi extract, physicochemical properties, sensory properties. 
 

REISHI (Ganoderma lucidum) EKSTRAKTI KATKILI TAZE PORTAKAL 
SUYUNUN FİZİKSEL, KİMYASAL VE DUYUSAL ÖZELLİKLERİ 

 

ÖZ 

Bu çalışmada reishi (Ganoderma lucidum) ekstraktı içeren taze sıkılmış fonksiyonel portakal suyu 
üretilmiş olup kalite özellikleri araştırılmıştır. Farklı miktarlarda (5 and 10 mL) ekstrakt içeren 330 
mL ve 200 mL hacminde taze sıkılmış portakal suları hazırlanmıştır. Ürünlerin askorbik asit miktarları 
54.5±2.2 ve 64.8±8.5 mg/100mL, toplam karbonhidrat miktarları 12.96±4.19 ve 17.34±4.94 g/L 
arasında değişmiştir. Folin-Ciocalteu metodu ile analiz edilen toplam fenolik madde içerikleri 
313.6±3.3 - 329.5±3.3 µg GAE/100 mL olarak bulunmuştur. Ürünlerin Brix ve pH değerleri sırasıyla 
10.9±0.8 - 11.5±1.2 ve 3.66 - 3.68 olarak ölçülmüştür. Ekstrakt içermeyen kontrol ürün ile 
fonksiyonel ürünler arasında denk değerleri arasında önemli fark görülmemiştir. Duyusal analiz 
çalışmalarına göre, 5-noktalı hedonik skala (65 gönüllü) ve sıralama testleri (29 gönüllü) sonucunda, 
tavsiye edilen günlük tüketim miktarı 10 mL olan ekstrakt, 330 mL’lik örneklere eklendiğinde kabul 
edilebilir tatta olduğu bulunmuştur. Reishi içeren fonsiyonel portakal suyunun kalite özellikleri 
bakımından tüketime uygun alternatif bir içecek olduğu gözlenmiştir.  
Anahtar kelimeler: Fonksiyonel portakal suyu, reishi ekstraktı, fizikokimyasal özellikler, duyusal 
özellikler.  
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INTRODUCTION 
Trends in the consumption of foods that have 
good health benefits increases in the last decades 
due to higher demand on a better life quality. 
Consumers become more aware about the 
functional foods with health promoting effects to 
prevent disease risks, improve body functions, 
and boost immune system (Siro et al., 2008). 
Functional foods should consist of some 
bioactive compounds, such as antioxidants, 
probiotic microorganisms and prebiotic 
substances that they affect health in a positive 
manner (Roberfroid, 1999; Meral and Doğan, 
2009; Dayısoylu et al., 2014). According to 
Turkish Food Law (5179), in addition to their 
nutritional effects, functional foods have health- 
protective, corrective or disease- reducing effect 
due to one or more effective components that are 
scientifically and clinically proven (Anonymous, 
2004). 
 
Mushrooms are food species with more than 2000 
types known for centuries but only about 25 types 
can be consumed. Because of the high nutritional 
value of the mushroom and its medicinal 
properties, it is accepted as a functional and 
nutraceutical food and attracts great attention 
(Chang, 1996; Cheung, 2008). One of the fungus 
species with therapeutic properties is Reishi 
mushroom, also known as Ganoderma lucidum. It is 
widely used in the far eastern countries and it is a 
species of Basidiomycetes fungi comes from the 
family Ganodermataceae (Wachtel-Galor et al., 
2011). Some pharmacological properties of the 
active components of Reishi mushroom -
triterpenoids and polysaccharides- were 
determined as the result of several studies. The 
effects of polysaccharides, amino acids, 
triterpenes, ascorbic acid, sterols, lipids, alkaloids 
and trace elements in the immune system were 
extensively studied. For example, beta-D-glucans 
-one group of the polysaccharides- are widely 
used in the formulation of cancer preventive 
drugs (Wasser and Weiss, 1999). Reishi 
mushroom is not edible due to its hard structure. 
For this reason, it is consumed in two different 
forms either in the extract or powder form. 
Ganoderma extracts have numerous therapeutic 
effects including analgesic, anti-allergic, anti-

bronchitis, anti-bacterial, anti-oxidant, antitumor, 
blood pressure lowering effects. Therefore, it is 
widely used in the treatment of many diseases 
including migraine and headache, high blood 
pressure, arthritis, bronchitis, asthma, anorexia, 
gastritis, hemorrhoids, high cholesterol, nephritis, 
constipation, skin tuberculosis, hepatitis, 
cardiovascular problems and leukemia (Wachtel-
Galor et al., 2005; Tang et al., 2006). Because of 
its health promoting effects, Ganoderma lucidum 
has been used for many nutraceutical and 
medicinal purposes for years (Deepalakshmi and 
Mirunalini, 2011; Bishop et al., 2015). 
 
Orange juice is widely consumed beverage all over 
the world. There are some functional orange juice 
development studies carried out in the literature. 
Prebiotics, probiotic bacteria and vitamin fortified 
orange juice products were formulated and their 
physicochemical and sensory evaluation studies 
were performed (Luckow and Delahunty, 2004; 
Costa et al., 2017). In Pesti et al., 2014, it was 
explained that fungal extracts would give benefit 
to the human health by showing anti-cholesterol 
activity (Gil-Ramírez and Soler-Rivas, 2014). Reis 
et al., 2017 summarized health benefits of various 
types of mushroom extracts and mentioned that 
either mushrooms themselves could be listed as 
functional foods or their extracts could be 
incorporated into various nutraceutical 
formulations (Reis et al., 2017). To our 
knowledge, there is no any food or beverage 
formulation including Ganoderma lucidum 
mushroom extracts. Therefore this will be the 
first study to analyze the quality parameters of 
functional beverage which is fresh orange juice 
fortified with Ganoderma lucidum extracts.  
 
The aim of this study was to develop a functional 
orange juice fortified with reishi (Ganoderma 
lucidum) extract and examine the quality 
parameters of the newly formulated orange juice 
samples and perform sensory analyses to compare 
with the control fresh orange juice without the 
extract. 
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MATERIALS AND METHODS 
Materials 
Ganoderma lucidum extract solutions in 10 mL of 
dark brown bottles were purchased from Erkel 
Food Company Ltd. Şti. Oranges were purchased 
from Carrefour Supermarket, in Istanbul.  All 
chemicals used in the analyses were purchased 
from Sigma –Aldrich and they were of analytical 
grade. Double distilled water was taken from 
Milli-Q Gradient A10 water purification 
system  (Bedford, MA, USA). 
 
Methods  
Preparation of fortified orange juice samples 
The oranges purchased from the supermarket in 
Istanbul were freshly squeezed using household 

portable juice squeezer, and the pulp was 
immediatley filtered using glasswool. The control 
sample was defined as freshly squeezed orange 
juice with no added extract, and the functional 
juices were prepared according to the commercial 
serving sizes of canned (330 mL) and tetra-packed 
(200 mL) fruit juices. Daily consumption of 3 g 
reishi extract in 10 mL solution is mentioned as 
the required dose to get benefit from the health 
promoting effects of the mushroom. Therefore, 5 
mL and 10 mL of ready to consume extract 
solution was added to the freshly squeezed orange 
juices as to be consumed once or twice with a fruit 
juice to get the beneficial health effect from the 
extract (Table 1). These juice samples were freshly 
prepared prior to the analyses.  

  
Table 1. Formulation of fresh orange juice samples fortified with reishi extract 

Sample names 
Freshly squeezed orange juice  

(mL) 
Reishi extract 

(mL) 

Concentration of 
reishi in juices  

(%, v/v) 

Control sample 330 or 200 0 0 
Sample 1 325 5 1.52 
Sample 2 320 10 3.03 
Sample 3 190 10 5 

 
Determination of total soluble solids (Brix) 
and pH 
The pH of fresh orange juice with reishi extract 
was measured by pH meter (Radiometer 
Analytical PHM210, USA). The amount of total 
soluble solids (Brix°) in fruit juices was measured 
using a portable refractometer (Bellingham + 
Stanley DR103L, UK).  
 
Determination of vitamin C (ascorbic acid) 
content  
Vitamin C (ascorbic acid) analysis of the control 
and fortified orange juice samples was performed 
using 2,6-dichloroindophenol titrimetic method 
(AOAC Method 967.21, 2016). 
 
Determination of total carbohydrate content 
The total carbohydrate content of the juice 
samples were determined by the phenol-sulfuric 
acid method. Glucose standard solutions (0-100 
µg glucose/2 ml) were first prepared. Then the 
freshly squeezed fortified and control orange juice 
samples were diluted to 1:2000 ratio with ddH20 

and 0.05 ml 80% phenol was added to 2 mL of 
each sample and standart solution and then 5 mL 
H2SO4 was added to the tubes and total volume 
was vortexed and held in the water bath at 25 °C 
for 10 min. The absorbances of the samples were 
measured at 490 nm using UV-VIS 
spectrophotometer (Thermoscientific, Genesys 
10S UV-Vis, USA). The total carbohydrate 
concentration of each sample was calculated using 
the equation obtained by calibration curve of 
standart glucose solutions, and expressed in units 
of g/L of sample (Nielsen, 2017). 
 
Determination of total phenolic content 
Total phenolic content of fresh orange juices 
fortified with reishi extract were determined by 
using Folin - Ciocalteu Method (Singleton and 
Rossi (1965).  0.5 mL of each fruit juice was mixed 
with 2.5 mL of distilled water. 0.5 mL of F-C 
reagent was added and incubated for 30 minutes 
in the dark. 2 mL of sodium carbonate (10% w/v) 
was added to each tube, and then the tubes were 
vortexed and the absorbances of reaction mixture 
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were read at 725 nm in UV-Vis spectroscopy 
(Thermoscientific, Genesys 10S UV-Vis, USA). A 
standard curve was plotted using different 
concentrations of gallic acid standard (0-10 
μg/mL). Total phenolic content was estimated as 
μg gallic acid equivalents (GAE)/mL of fruit 
juice. 
 

Color measurements 
The color characteristics of the control and 
fortified fresh orange juices were determined 
using a color analyzer (Konica Minolta CM-5, 
Japan). L* (lightness), a* (+ redness; - greenness) 
and b* (+ yellowness; - blueness) values were 
recorded for each sample of three replicates. 
 
Sensory analyses 
Sensory analyses were performed to compare the 
sensory properties of the control and fortified 
fresh orange juices with different concentrations 
of reishi extract. Four samples were coded with 
three-digit numbers randomly. A panel group of 
65 voluntary consumers at the ages of 20 to 45, 
were asked to rate the taste, odor, appearance, 
color and overall liking of the samples using 5-
point hedonic scale of which level of liking was 
correlated with the numbers as the followings; 1: 
Dislike, 2: Like a little, 3: Like moderately, 4: Like, 
5: Like very much (Stone et al., 2012). A 
preference ranking test was applied to express the 
overall acceptance of the samples by a group of 
29 voluntary consumers as in the order from the 
most liked to the least liked (BS ISO 8587: 2006 
+ A1: 2013). A group of 36 voluntary consumers 
were asked to evaluate the taste and aftertaste 
attributes of 4 samples in terms of unrecognized, 
sweet, salty, sour and bitter and for whom 
‘unrecognized’ row was checked for any of the 
sample, description of the taste that they felt were 
asked to be written. Taste and after taste profiles 
of the fortified orange juices and the control 

sample were constructed using radar graphs 
(Microsoft Office Excel 2010) for comparison. 
 
Statistical analysis  
All experiments were performed in triplicate, and 
the results were expressed as mean ± standart 
deviation, significant difference analyses at 95% 
confidence interval were conducted using one-
way ANOVA statistical tool of Microsoft Office 
Excel 2010. 
 
RESULTS AND DISCUSSION 
Physicochemical properties of orange juice 
samples 
Total soluble solid content (Brix°) of the fresh orange 
juice samples were measured using refractometer 
and determined as 11.53, 10.97, 11.43 and 11.07, 
in the control, sample 1, 2, and 3, respectively 
(Table 2). According to the Turkish Food Codex 
Legislation 2014/34, the Brix value should be at 
least 11.2° (Anonymous (2014). In our study, pH 
values of the samples were also measured using a 
pH-meter to characterize the fortified orange 
juice samples, and there was no significant 
difference between the control and fortified 
samples that had the pH range of 3.66-3.68 (Table 
2). Tüfekçi Benli (2008) investigated the pH 
values of different commercial orange juices 
ranged between 3.81 and 4.01. Furthermore, the 
Brix values changed between 11.23 and 12.27. 
Brix values of fortified orange juices were very 
consistent to the limit in the legislation and the 
findings in the literature as well (Tüfekçi Benli, H., 
2008; Anonymous, 2014). Topuz et al. (2005) also 
indicated that there might be differences in the 
chemical properties of juices of different orange 
varieties and they found different pH (3.19 to 
3.84), Brix values (11.00-12.82), and vitamin C 
contents (34.27 - 51.51 mg/100mL) in different 
orange varieties. 

  

Table 2. pH, Brix, total carbohydrate, ascorbic acid and total phenolic contents of orange juice samples 

Sample name 
 

pH 
 

Total soluble 
solids (Bx°) 

Total 
carbohydrate 

(g/L) 

Ascorbic acid 
(mg/100mL) 

Total phenolics 
(µg GAE/100 mL) 

Control sample 3.68±0.12 11.5±1.2 17.34±4.94 54.47±2.22 313.6±3.3 
Sample 1 3.66±0.14 11.4±1.0 16.65±6.25 64.80±8.49 315.7±4.6 
Sample 2 3.66±0.13 10.9±0.8 12.96±4.19 56.60±5.23 318.6±3.3 
Sample 3 3.68±0.13 11.1±1.1 12.62±5.97 62.83±10.17 329.5±3.3 
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Ascorbic acid content of orange juice samples 
Ascorbic acid content of the functional orange 
juices and the control sample were analysed by 
titrimetric method and the values for the control 
and fortified orange juice samples were given in 
Table 2. There was no significant difference (P 
>0.05) between the ascorbic acid contents of the 
samples. However fortified orange juices had 
higher amounts of vitamin C (56.60±5.23 to 
64.8±8.5 mg/100 mL) than the control fresh 
orange juice (54.5±2.2 mg/100 mL). Thus, 
fortification with reishi extract increased vitamin 
C content of the control sample. In the literature, 
there were studies on the changes of vitamin C 
content during shelf life of commercial 100% 
orange juices and fresh squeezed orange juices 
(Lee and Goates, 1999; Kabasakalis et al., 2000). 
Lee and Goates (1999) determined that fresh 
squeezed orange juice had 40.6 mg/100mL when 
analyzed by HPLC chromatographic method. 
Moreover, Kabasakalis et al. (2000) used 
titrimetric method to analyze vitamin C contents 
of the orange jucie samples, and they found 42.6 
mg ascorbic acid/100 mL in commercial 100% 
orange juice, and 52.3 mg ascorbic acid/100 mL 
in fresh orange juice. In another study published 
in 1983, the required amount of ascorbic acid in 
orange juice was given as 44.5-66.8 mg/100 mL 
(Park et al., 1983). The results of our study were 
found similar to the data in the literature.  
 
Total carbohydrate content of orange juice samples 
Total carbohydrate contents of the fortified fresh 
orange juice were analyzed using UV-Vis 
spectrophotometer and compred with the value 
of the control orange juice. The values are found 
as 17.34, 16.65, 12.96, and 12.62 g/L, for the 
control, sample 1, sample 2, and sample 3, 
respectively (Table 2). As the concentration of the 
added reishi extract solution increased, total 
carbohydrate value of the control fresh orange 
juice is decreased. It was expected that total 
carbohydrate level would be increased by the 
addition of reishi extract to the juice, since reishi 
was known as the good source of polysaccharides. 
However, the decrease in total carbohydrate 
content could be attributed to the dilution of the 
orange juice by the addition of a diluted reishi 
extract solution, since the commercial solution 

that was used to fortify was containing only 3 g 
active reishi extract per 10 mL of solution. The 
sucrose, fructose and glucose levels of the fruit 
juices were investigated and experimental studies 
were carried out using HPLC. Once the sum of 
these sugars were considered, orange juice 
samples contained a total of 8.07 to 10.89 g/L of 
carbohydrates which had closer values to the 
fortified orange juice samples in our study 
(Leopold et al., 2011). Moreover, in the study of 
Kelebek et al. (2009), sugar contents of fresh 
bloody orange juice samples were analyzed by 
HPLC method, and the total sugars were found 
as 120.19 g/L. The differences in the resulted 
values might be derived from the production 
method of fresh orange juices since almost all the 
fiber was removed in this study and mono- and 
di-saccharides were concentrated, or the 
difference in orange fruit variety might cause the 
changes in total sugar content in the juices.  
 
Total phenolic content of orange juice samples 
Consuming foods or beverages with higher 
phenolic compounds are of high interest among 
the consumers since they have great contribution 
to human health and well-being. It is well known 
that fruits and vegetables are good sources of 
these compounds (Crozier et al., 2006). Ganoderma 
lucidum had many functional bioactive 
compounds, such as polysaccharides, 
triterpenoids, and the phenolics as well (Ahmad, 
2018). Therefore, in order to investigate the 
quality of the fortified orange juice as the 
functional beverage, total phenolic content 
analysis was carried out using Folin-Ciocalteu 
method. The control, sample 1, 2 and 3 had 313.6 
± 3.3, 315.7 ± 4.6, 318.6 ± 3.3, and 329.5 ± 3.3 
µg GAE/100 mL of total phenolics, respectively 
(Table 2). When the concentration of the extract 
in the orange juice increased, total phenolic 
content of the sample increased which might be 
due to the contribution of added reishi extract. 
However, there was no significant difference 
observed between the phenolic compound 
contents in the fortified orange juices (P >0.05). 
Phenolics of several fruit juices were studied in 
Gardner et al. 2000, and orange juice sample had 
total phenolics of 755 µg GAE/mL. Rekha et al. 
(2012) investigated the total phenolics in fresh 
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juices of ripe and unripe oranges, and the values 
were found as 820 and 960 µg GAE/mL in ripe 
and unripe Citrus sinensis, respectively. In another 
study, fresh orange juice samples obtained from 
several varieties showed total phenolic content 
values of 361.4 to 1147.2 µg ferulic acid 
equivalents/mL (Rapisarda et al., 1999). The 
differences between the results may be due to the 
modifications in the methods, such as wavelength 
in spectrophotometer and variation in the 
standard solutions. 
 
Color measurements of orange juice samples 
According the results of the color analyses (Figure 
1), lightness (L*) values were decreased by the 
increased amounts of added reishi extract. This 
might be due to the original dark brown color of 
reishi extract which lead to decrease in lightness 
of the samples. Other hue characteristics, a* value 
and b* values of all samples were in the positive 
range, and these values were prone to be increased 
by the addition of increasing amounts of reishi 
extract (a* and b* values of sample 1 < sample 2 

< sample 3). Thus, fresh orange juice sample was 
tended to get more red and yellow color than 
green or blue when it was fortified with reishi 
extract. Furthermore, there was no significant 
difference (P >0.05) in color characteristics of the 
control and the fortified samples which made it 
easier to market the newly produced fresh orange 
juice. In the literature, the color analyses of some 
orange juice samples were done and the color 
values were found very compatible with the 
results of our study. In the study of Tiwari et al. 
(2008), the effect of sonication parameters on the 
quality of orange juice was investigated, and L*, 
a* and b* values of fresh orange juices were 
changed between 59.69-63.54, 5.04-7.53, and, 
56.12-58.94, respectively at different sonication 
treatments. In another study, color attributes of 
ultrafrozen orange juice samples were determined 
as 73.59 ± 1.40 for L*, 13.71 ± 1.10 for a*, and 
66.80 ± 2.58 for b* values, which showed similar 
results to our study with slight changes caused by 
the treatments applied on the fresh juice 
(Meleändez-Martiänez et al., 2007). 

  

 

  
Figure 1. Color values of the control and fortified fresh orange juice samples; L* (Lightness); a* (+ 

redness; - greenness);  b* (+ yellowness; - blueness) 
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Sensory evaluation of consumer preference 
and taste profiling of the samples 
Overall acceptance values of the samples analyzed 
by consumer preference tests; 5-point hedonic 
scale and ranking test were given in Table 3.  The 
control sample got the highest score of odor, 
appearance and overall liking, whereas Sample 3 
which contained app. 5 % (v/v) of reishi extract 
had the lowest scores in overall attributes. Sample 
1 was rated as closest sample which had the most 
similar taste, odor, appearance to the control 
sample. Sample 1 and 2 showed very similar 
overall liking results, however odor scores 
indicated that the odor had changed a little when 
the added amount of the resihi extract was 

increased to 3 and 5 % (v/v) as in Sample 2 and 3 
(Table 3).  6 out of 36 people rated for the 
unrecognized taste which were perceived as ‘tart’, 
‘medicinal’, ‘acidic’, ‘woody’, and ‘earthy’ tastes in 
the fortified orange juices. These attributes might 
be derived from the incorporation of resihi 
mushroom extract. Furthermore, sour and bitter 
tastes could be perceived more in Sample 3 that 
contained 5% (v/v) of reishi extract. According to 
the results of the preference ranking test for 
which 29 people joined for rating, orange juices 
fortified with 1.5 and 3 % (v/v) reishi extract were 
liked moderately, wheras Sample 3 containing 5% 
(v/v) extract was not liked when compared to the 
control orange juice sample (Table 3).  

  
Table 3. Consumer preference test results 

           Samples 
 
Attributes 

125 a 762 a 427 a 328 a 

Appearance b  3.81±1.08 3.39±1.11 3.39±1.09 3.03±1.30 

Odor b  3.86±1.08 3.25±1.09 2.08±1.09 2.08±1.09 

Overall liking b 4±1.22  3.09±1.24  3.06±1.11 2.08±1.13 

Rank totals c 52 69 76 103 
a 3-digit codes for sensory analyses; control sample: 125; fortified orange juice samples 762: Sample 1, 427: Sample 
2, 328: Sample 3. 
b 5-point hedonic scale for odor, appearance and overall liking attributes (1: Dislike, 2: Like a little, 3: Like 
moderately, 4: Like, 5: Like very much) 
c Rank totals as a result of ranking test for 29 persons: <59 Like, 59-86: Like moderately, >86 Dislike. 

 
A five-point hedonic scale evaluation of the 
orange juices fortified with probiotics and 
prebiotics were performed in the study of da 
Costa et al. (2017), and they found that the 
sensory attributes of functional beverages showed 
no significant diiference with the pure orange 
juice. Luckow and Delahunty (2004) conducted 
consumer preference ranking tests to evaluate the 
conventional and functional orange juices, and 
the results indicated that a small group of 
consumers liked the functional orange juices 
fortified with probiotic/prebiotics. Moreover, 
functional juices revealed ‘dirty’, ‘medicinal’, and 
‘dairy’ which could be attributed to the added 
probiotics.  
 
Taste and after taste attributes of the samples in 
four basic tastes (sweet, salty, sour, bitter) were 
illustrated by taste profiles and a unrecognized 
category was added in order to allow the panelists 

to evaluate the taste they could describe (Figure 
2a and 2b). It was observed that the taste profiles 
of the control sample and Sample 1 which 
contained 320 mL fresh orange juice plus 5 mL 
reishi extract were very similar with the highest 
rating of sweet taste,  however Sample 3 which 
contained app. 5% (v/v) of reishi extract had the 
lowest scores in overall attributes.  When the taste 
difference in the mouth during tasting and after 
tasting was examined, the taste profiles of the 
products were found as similar. As a result of 
these analyses, fruit juices containing 1.25 g 
(Sample 1) and 3 g of active extracts (Sample 2 
and 3) were compared and it was observed that 
the amount of added extract had no significant 
effect on the overall quality characteristics of the 
fruit juice. 
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Figure 2a. Taste profiles of the control (125) and fortified orange juice samples (Sample 1: 762; Sample 

2: 427; Sample 3: 328) 
 
 

 
Figure 2b. After taste profiles of the control (125) and fortified orange juice samples (Sample 1: 762; 

Sample 2: 427; Sample 3: 328) 
 

CONCLUSION 
In this study, the effect of addition of health-
beneficial reishi extract on the quality properties 
of fresh orange juice was investigated. 
Incorporation of reishi extract did not 
significantly alter the quality characteristics of 
natural fresh orange juice (P >0.05). However, the 
most important parameter that distinguished four 
different samples was the sensory analysis. The 

result of 5-point hedonic scale consumer 
preference study showed that the functional 
orange juices were moderately appreciated and 
arised a slight taste difference compared to the 
fresh orange juice. According to these results, the 
recommended daily intake dose of the extract (10 
ml / day) was acceptable when added to 320 mL 
of packed orange juice, which could be drunk 
once a day. When 5 mL extract was added to 325 
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mL orange juice, 80% of the panelists found it 
acceptable for consumption, in that way 
consumers could drink fruit juice twice a day to 
get suggested amount of the extract for health 
promoting effects. However, when both the 
extract's unique bitter taste and the orange juice's 
own taste were combined, bitter taste of 10 mL 
extract was perceived more in 200 mL than 330 
mL of fruit juice and thus less appreciated by the 
panelists. Finally, freshly squueezed orange juice 
may be a very good candidate to mask the bitter 
taste of reishi extract and consumers can prefer 
this functional drink as an alternative for their 
daily diet. Additonally, therapeutic effects of the 
recommended dose of the extract in functional 
orange juice would be better to be analyzed in the 
further studies.  
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