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ABSTRACT  
The present study aimed to produce yoghurt drink as a functional food fortified with 

persimmon fruits at the concentrations of 5, 10, 15 and 20%, w/w. The chemical composition, 
antioxidant capacity, microbiological evaluation and sensory properties of the prepared 
yoghurts were established at fresh and after 14 days as storage period. The result indicated 
that the pH and titraTable acidity values of the samples were altered slowly during the storage 
period. Also, there was an increasing in the total phenols, total flavonoids, antioxidant 
capacity, total solids, fiber, ash, carbohydrates and energy, with increasing of percentage 
persimmon fruit. Yoghurt sample containing 20% persimmon fruit had the highest value of Fe 
and Zn contents at fresh and after storage period. Microbial population decreased with the 
increasing of persimmon fruit levels at fresh and after storage period.  Sensorial investigation 
indicated that the greatest accepTable persimmon stirred yoghurt was linked to 20% 
persimmon fruits. Making a healthy flavored yogurt drink can be of accepTable taste, 
consistency and consistency by using the right amount of persimmon fruits. Because of its 
high content of nutrients, including phenols, dietary fiber, vitamins, antioxidants, and other 
ingredients, this drink can help promote health, especially in childhood. 
 
Keywords: persimmon fruits, yogurt, chemical properties, antioxidant activity, sensory 
properties. 

 
INTRODUCTION 

The creation of augmented dairy 
products as food function improved human 
health. It has attracted increasing interest 
over the past few decades (Bimbo et al., 
2017;  Dimitrellou et al., 2020). Dairy 
products are the most popular functional 
food among consumers, making them ideal 
for enrichment with functional constituents. 
These stimulated dairy products to have 
undergone extensive research (Swelam et 
al., 2021; Atwaa et al., 2022; Shahein et al. 
2022). Due to several linked health issues 
such lactose intolerance, a cow's milk 
allergy, and hypercholesterolemia, there is a 
growing tendency towards avoiding dairy 

products, thus this should be taken into 
consideration (Szilagyi and Ishayek, 2018; 
Munekata et al. 2020). Also, its multiple 
health advantages, yoghurt is among the 
most popular dairy products (Swelam et al., 
2021; Atwaa et al., 2022; Aryana and 
Olson, 2017).Consumer approval of 
functional fermented yoghurt is still quite 
high, especially among women of all ages 
and older consumers, who have 
demonstrated a readiness to include such 
food in their diets (Bimbo et al., 2017). 
Consumer demand for yoghurt drinks has 
grown as a result of their distinct qualities 
and several health advantages. Protein, B 
vitamins, calcium, and potassium in yoghurt 
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drinks are abundant and help to maintain a 
healthy immune system (Rahimzadeh et al. 
2020). The natural compounds from 
comestible and remedial plants have potent 
antioxidant properties, therefore, could be 
preventing hepatotoxicity (Othman et al. 
2014; Khan et al., 2020).  

Diospyros kaki L., also known as the 
persimmon, that contains significant 
amounts of carotenoids, dietary fibers, 
pectin substances, vitamins (A, B, and C), 
minerals (Mg and P),  condensed tannins 
and high sugar contents (Altuntas et al., 
2011;Hernández-Carrión et al., 2014; Lee et 
al., 2010). Persimmon fruits are richness of 
dietary fiber, bioactive components, 
particularly phenolics (ferulic, p-coumaric, 
and gallic acids) and carotenoids (β-
cryptoxanthin, lycopene, -carotene, and 
lutein). These bioactive compounds promote 
the antioxidant properties which prevented 
and treated many wide of illnesses, 
including cancer, diabetes, and 
hypercholesterolemia (Cortellino et al., 
2009; Karaman et al., 2014; Yaqub et al., 
2016). 

The mature persimmon has a very 
short shelf life (almost 4 weeks). So, it 
could be transformed into tasty new 
products (such as fruit desserts, smoothies, 
or beverages with dairy flavors), which 
show a possible way to improve consumer 
health through intakes of carotenoids and 
other bioactive compounds. This can help 
flavored milks' nutritive, physicochemical, 
and textural qualities (Hernández-Carrión et 
al., 2014; Cortellino et al. 2009; Garcia-
Cayuela et al., 2018). Moreover, persimmon 
has a high phenols content that might be 
added to yoghurt as a supplement, to 
produce the health advantages of fermented 
milk products.  

A number of investigations showed 
the possible advantages of adding 
vegeTable or fruit juices to the planning of 
functional fruit yoghurt. It could be 
increasing the acceptability of the flavor, 
phenols content, and free radical scavenging 
activity of yoghurt (Dimitrellou et al., 2020; 

Ismail et al., 2020). However, combining 
yoghurt with phenolic-rich food like 
persimmon can increase the health 
advantages of fermented milk products with 
an extreme phenolic compound intake. The 
impact of persimmon on certain features of 
fermented milk products, such as 
fermentation time, acidification degree, 
starter bacterial development, and primary 
physicochemical properties, has to be 
clarified (Dimitrellou et al., 2020 ).  

The current study aimed to develop a 
new type of yoghurt drink by adding 
persimmon to increase its nutritional and 
functional properties. The chemical, 
microbiological, antioxidant capacity and 
sensory properties of the yogurt drink were 
examined at zero time and after 14 days of 
storage period.  
 

MATERIALS AND METHODS 
1. Materials  

Persimmon fruits were obtained from 
local market (Zagazig, Egypt). Fresh cow 
uniform milk (3% fat) was found from 
Dairy Technology Unit, Food Science 
Department, Faculty Agric., Zagazig .Univ. 
Yoghurt culture comprising Streptococcus 
salivarius subsp., Thermophilus EMCC104 
and Lactobacillus delbruekii subsp. 
bulgaricus EMCC1102 were obtained from 
the Microbiological Resources Center 
(MIRCEN), Faculty of Agric., Ain Shams 
Univ., Egypt. 
 
2. Methods 

2.1 Preparation of persimmon fruits 
Persimmon fruits (PF) were washed, 

cleaned, cut to slices and pasteurized. 
Consequently, the fruits were pulped by a 
high-speed electric mixer. 
 
2.2 Manufacture of yoghurt drink.  

Different treatments of yoghurt drink 
(YD) were manufactured according to the 
procedure of Thomas and Wansapala (2017) 
with some alterations as follows: 
standardized Egyptian cow milk (3% fat) 
was heated at 85ºC for 10 min, then cooled 
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to 42±1ºC, before adding the yoghurt 
culture comprising Streptococcus salivarius 
subsp., Thermophilus and Lactobacillus 
delbruekii subsp. bulgaricus (1:1) as percent 
3% and incubated at 42±ºC until the pH 
reached 4.65. The developed yoghurt 
samples were cooled overnight at 5±1ºC.  
Then, 6% sugar was added to the pain 
yogurt. Yogurt samples were distributed 
into 5 parts. The first part was earmarked as 
a control yogurt without adding of 

persimmon (C). The samples T1, T2, T3 and 
T4 were manufactured by addition 5%, 
10%, 15% and 20% (w/w) Persimmon 
fruits, respectively as shown in Table (1). 
The drinking yoghurt mixtures were located 
in100-g plastic cups and then stored at 
6±1ºC in refrigerator for 14 days and 
sampled for analysis at fresh and after 14 
days. This experiment was triplicate. 

 

Table 1. The percentages of materials in prepared yoghurt drink. 
Treatments Yoghurt drink % Sugar % Persimmon % 
C 94 6 - 
T1 89 6 5 
T2 84 6 10 
T3 79 6 15 
T4 74 6 20 

 
 
2.3 Chemical analysis 

Moisture, fat, protein, ash, titraTable 
acidity (T.A.), and fiber contents for raw 
and prepared samples were determined as 
described by AOAC (2000). pH value was 
calculated by using pH meter type HANNA 
pH meter (Italy) (8417). The carbohydrates 
intended by difference as follows; 
Carbohydrates = (100 – (fat + protein + ash 
+ fiber). 

Approach calorific value was 
designed by the suiTable factor as described 
by Livesey and Elia (1985). The mineral 
insides were determined by using the 
Atomic Absorption Spectrophotometer as 
described in AOAC (2000). The total 
phenols and flavonoids were determined 
using the method described by Batista et al. 
(2011). The total antioxidant activity was 
regulated by the 1,1-diphenyl-2-picryl-
hydrazyl (DPPH) method of  Maksimovi et 
al. (2005). 
 
2.4 Microbiological investigates  

Microbiological investigation was 
performed to the  prepared   yoghurt    drink  

 
 

with persimmon fruit at fresh and after 14 
days of storage. The total bacterial count 
(T.B.C) was determined using plate count 
agar according to Houghtby et al. (1992). 
Coliform bacteria, yeasts and molds were 
enumerated according to IDF (1985a,b), 
respectively. 
 
2.5 Sensory evaluation: 

 YD treatments were assessed for their 
sensory qualities by ten professional 
panelists from the Faculty of Agriculture, 
Zagazig University. The panelists were 
asked to judge the samples for appearance 
(out of 10 points), flavor (out of 50 points), 
body and texture (out of 30 points) and 
color (out of 10 points) as described by El-
Etriby et al. (1997). 
 
 3. Statistical analysis: 

Statistical calculations were carried 
out by SPSS (software version 19.0) as 
according by SPSS (1998). One way of 
variance analysis was applied for 
determining differences between results of 
samples. Duncan test was taken to compare 
the data. Values of P≤0.05 were considered 
as significantly different.  
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RESULTS AND DISCUSSION 

 Proximate composition of persimmon 
fruits 

The proximate composition contents 
of PF were illustrated in Table (2). 
Moisture, protein, fat, crude fiber, ash 
carbohydrates (g/100g) and energy 
(kcal/100g) contents of PF were 
(80.40±2.22, 0.60±0.05, 0.25±0.03, 
3.82±0.14, 0.96±0.08, 14.97±0.07g/100g 
and 65 kcal\100g) respectively. These 
results were in agreement with Barea-
Álvarez et al. (2016) who found that PF 
contained 80.86 % water, 0.64 % protein, 
0.25 % total lipids, 17.3 % total 
carbohydrates, in addition, 2.6 % total crude 
fiber on fresh weight. Results indicated that, 
PF has a low fat, protein and ash. Mapama 
(2016) showed almost similar data where PF 
has a low protein, fat content and about 16% 
of carbohydrates. It was obvious from data 
in the Table (1) that PF contain 7.25±.05, 

0.76±.01 and 0.16±.002 mg/100g of Ca, Fe 
and Zn, respectively. These results were in 
accordance with those mentioned by Pérez-
Burillo et al. (2018) who found the content 
of Ca, Iron  and Zinc  were (8 , 0.31 , 0.11 
mg/100g, respectively. Also, Mapama 
(2016) found that PF had important 
quantities of potassium but rather low 
amounts of other minerals such as 
phosphorus and magnesium. As well as; 
Mg, Fe, Zn, Cu and Mn were found in PF as 
reported by Őzen et al. (2004) and Ercisli et 
al. (2007).  

Table (2) reveled that the TPC, TFC 
and antioxidant activity by DPPH for PF 
were 264.20±5.60mg/100g, 52.60±1.05 
mg/100g and 86.70± 3.40%, respectively. 
Sakanaka et al., (2005) and Butt et al., 
(2015) found that the total polyphenols was 
1.45 mg/100g in fresh PF.   Flavonoids 
exhibit antioxidant potential as free radical 
scavenger. 

 
Table 2. Chemical, minerals and phytochemicals composition of persimmon fruits 
Parameters Persimmon 

fruit 
Parameters Persimmon fruit 

Moisture (g/100g) 80.40±2.22 Ca (mg/100g) 7.25±.05 
Protein (g/100g) 0.60±0.05 Fe (mg/100g) 0.76±.01 
Fat (g/100g) 0.25±0.03 Zn (mg/100g) 0.16±.002 
Cured fiber (g/100g) 3.82±0.14 Total phenol (mg GAE/100 mL) 264.20±5.60 
Ash (g/100g) 0.96±0.08 Total flavonoid (mg Q/100 mL) 52.60±1.05 
Carbohydrates (g/100g) 14.97±0.07 DPPH Inhibition% 86.70±3.40 
Energy (kcal/100g) 65±00a   

 
Chemical composition of yoghurt drink 
supplemented with persimmon fruit 

Results in Table (3) show the 
chemical composition of YD supplemented 
with different percentages of PF (5, 10, 15 
and 20 %) at zero time and after 14 days 
storage. Generally, the addition of PF 
caused increasing in the total solids (TS), 
fiber, ash, carbohydrates and energy with 
the increase of percentage PF. So, T4 which 
contained (20%) of PF had the highest 
levels of TS, fiber, ash, carbohydrates and 

energy at zero time and after 14 days 
storage, while it had the lowest protein and 
fat contents. These results agreed with those 
given by Arslan and Bayrakci (2016) who 
found that fortification of YD with fruits 
increased the TS, but it did not affect the 
contents of fat, protein and ash of resulting 
YD. Also, El-Sayed et al. (2017) found that 
enrichment of yoghurt with persimmon 
juice increased the TS, but it did not affect 
the contents of fat, protein and ash of the 
resulting yoghurt.  
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Table 3.Chemical composition of yoghurt drink supplemented with persimmon fruit 
after 14 days storage. 

 
Parameters 

 
Storage 
period 
(Day) 

Treatments 

C  T1  T2  T3 T4 

 
TS (g/100g) 

Fresh 19.37±0.20e  20.32±0.15d  21.33±0.20c  22.36±0.29b 23.35±0.29a 

14 22.17±0.26e  23.50±0.12d  24.37±0.20c  25.33±0.15b 26.10±0.26a 
Protein 
(g/100g) Fresh 3.78±0.22a  3.52±0.41a  3.36±0.32a  3.22±0.51a 3.07±0.35a 

14 4.36±0.24a  4.34±0.02a  4.07±0.33a  3.83±0.23a 3.71±0.21a 
Fat (g/100g) Fresh 3.09±0.01a  2.93±0.05b  2.80±0.07c  2.76±0.09d 2.50±0.04e 

14 3.61±0.04a  3.45±0.01b  3.31±0.02c  3.25±0.01d 3.10±0.03e 
Crude fiber 
(g/100g) 

Fresh 0.00  0.14±0.01d  0.30±0.01c  0.41±0.01b 0.54±0.01a 
14 0.00  0.18±0.01d  0.34±0.01c  0.45±0.01b 0.56±0.09a 

Ash (g/100g) Fresh 0.62±0.02e  0.65±0.02d  0.72±0.00c  0.76±0.04b 0.81±0.09a 

14 0.79±0.06e  0.82±0.07d  0.88±0.02c  0.95±0.04b 1.04±0.01a 

Carbohydrat
es (g/100g) 

Fresh 6.88±0.49b  8.08±0.02b  9.15±0.52b  10.21±0.08b 11.43±0.38a 
14 8.41±0.26a  9.71±0.16d  10.77±0.25bc  11.85±0.09b 12.69±0.09cd 

Energy 
(kcal/100g) 

Fresh 70±2c  73±1b  75±1b  79±1ab 81±2a 
14 84±1c  87±1b  89±1b  92±0.00b 94±1a 

* Values (means ±SD) with different superscript letters are statistically significantly different (P ≤ 0.05). 
C: control yoghurt. T1: yoghurt treated with 5% Persimmon. T2: yoghurt treated with 10% Persimmon.  
T3: yoghurt treated with 15% persimmon. T4: yoghurt treated with 20% persimmon. 
a,b,c…. etc: means within the same row with different superscripts are significantly different (P<0.05).  
Minerals contents of yoghurt drink 
supplemented with persimmon fruit 

The results in Table (4) showed that 
the control sample had the highest value of 
calcium at zero time and after storage period 
(17± 1.12 and 12.14±.08 mg /100g FW, 
respectively) and T4 had the lowest level of 
Ca. On the other hand, T4 at zero time had 
the highest value of Fe and Zn contents 
(0.69±.01 and 1.02±.001mg/100g FW, 
respectively). While after storage period T4  

had 0.65±.01 and 0.78±.02 mg /100g FW for 
Fe and Zn, respectively. Statistical analysis 
of the data showed that there were high 
significant differences (P ≤ 0.05) between 
samples. The obtained results showed that 
mineral contents of all YD samples were 
decreased as storage period progressed.  
These were agreed with El-Sayed et al 
(2017) who found that fortification of 
yoghurt with persimmon juice increased the  
Fe and Zn contents of yogurt. 

Table (4). Minerals contents of yoghurt drink supplemented with persimmon fruit after 
14 days storage. 
Minerals 

(mg / 
100g FW) 

Storage 
period 
(Day) 

Treatments 

C T1 T2 T3 T3 T4 

 
Ca 

Fresh 17± 1.12a 16.38±.08b 15.64±.05c 13.87±.06d 13.87±.06d 12.14±.08e 
14 15±1.30a 13.52±.28b 12.73±.15c 11.09±.08d 11.09±.08d 10.38±.15e 

 
Fe 

Fresh 0.49±2.02e 0.52±.01d 0.57±.02bc 0.65±.02b 0.65±.02b 0.69±.01a 
14 0.40±1.62e 0.50±.02d 0.54±.02c 0.61±.01b 0.61±.01b 0.65±.01a 

 
Zn 

Fresh 0.82±0.014e 0.88±.001d 0.94±.001c 0.98±.001b 0.98±.001b 1.02±.001a 
14 0.54±0. 04e 0.61±.28d 0.66±.01c 0.70±.02b 0.70±.02b 0.78±.02a 

* Values (means ±SD) with different superscript letters are statistically significantly different (P ≤ 0.05). 
C: control yoghurt. T1: yoghurt treated with 5% Persimmon. T2: yoghurt treated with 10% Persimmon. T3: 
yoghurt treated with 15% persimmon. T4: yoghurt treated with 20% persimmon. 
a,b,c…. etc: means within the same row with different superscripts are significantly different (P<0.05). 
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Physicochemical and phytochemicals 
properties of yoghurt drink 
supplemented with persimmon fruit 

Table (5) indicated that titraTable 
acidity (TA) and the pH value were 
significantly affected by the storage period 
(P ≤ 0.05). The TA and pH value (lactic 
acid %) varied between (0.80±0.06 % and 
1.12±0.01%) and between (4.33±0.02 and 
4.67±0.04), respectively. TA in all samples 
was increased, while, pH value of all 
samples were decreased as storage period 
passed. These results could be connected to 
the growth of lactic acid bacteria in the 
yoghurt. The growth of lactic acid bacteria 
may be affected by the antimicrobial 
activity of the PF (Matheus et al. (2021).  
Birollo et al. (2000) found that the viability 
of lactic acid bacteria in yoghurt was 
negatively affected by a high sugar 
concentration in yoghurt. 

The current results clearly indicated 
the development of antioxidant activity (AA 
%) in all samples (Table 5). This result was 
due to the addition of PF to YD. Haida and 
Hakiman (2019) indicated that PF possesses 
multi-faced biological activities such as 
antioxidant. PF are renowned as phenolic 
compound and rich sources of carotenoids 
and it has been widely used as important 
remedies because of potential beneficial 

effects on various chronic diseases (George 
and Redpath, 2008).   

It was evident from results that total 
flavonoids (TF) content of YD 
supplemented with PF, ranged between 
0.75±0.12 and 12.01±0.39mg/100g. The 
results indicated that, control YD sample 
had the lowest level of TF 
(0.75±0.12mg/100g), while, sample (T4) 
which contained 20% PF had the highest 
level of TF (12.01±0.39mg/100g). The same 
trending was watched after storage period 
(14 days in refrigerator) (Table 5). There 
were significant changes (P ≤ 0.05) between 
samples concerning TP, in fresh and after 
storage period. 

Moreover, the antioxidant activity 
(AA%) for YD samples was increased with 
increasing of concentration of PF (Table 5). 
Sample (T4) had the highest inhibition for 
both zero time (60.17±2.34%) and after 
storage period (46.76±1.74%). There were 
significant changes (P ≤ 0.05) between 
samples for DPPH in fresh and after storage 
period. TP, TF and AA% for all YD 
samples were decreased as storage period 
progressed (Table 5). These are agreed with 
El-Sayed et al. (2017) who found that 
fortification of yoghurt with persimmon 
juice increased the  TP, TF and AA% of 
yoghurt. 

Table 5. Physicochemical and phytochemicals properties of yoghurt drink supplemented 
with Persimmon fruit after 14 days storage. 

Parameters 
Storage 
period 
(Day) 

Treatments   

C T1 T2 T3  T4 

Acidity% Fresh 0.80±0.06e 0.87±0.02d 0.98±0.01c 1.04±0.03b  1.12±0.01a 
14 1.02±0.10e 1.08±0.01d 1.14±0.04c 1.23±0.02b  1.40±0.03a 

PH meter% Fresh 4.67±0.04a 4.62±0.02b 4.53±0.04c 4.49±0.01d  4.33±0.02e 
14 3.92±0.06a 3.87±0.05b 3.78±0.02c 3.70±0.03d  3.66±0.04e 

 
TP (mg /100g) 

Fresh 58.74±2.40e 65.30±2.40d 72.20±3.50c 78.80±2.24b  85.50±3.44a 

14 18.6±1.20e 26.70±1.50d 38.60±2.42c 55.40±2.34b  71.30±1.54a 

TF (mg /100g) Fresh 0.75±0.12e 3.62±0.43d 6.54±0.48c 9.61±0.48b  12.01±0.39a 

14 0.38±0.002e 2.40±0.67d 4.43±0.54c 6.05±1.10b  7.68±0.75a 
DPPH % Fresh 27.50±1.14e 36.06±1.10d 41.40±2.24c 54.28±3.35b  60.17±2.34a 

14 16.40±0.92e 22.36±1.64d 33.87±2.72c 37.56±2.61b  46.76±1.74a 
* Values (means ±SD) with different superscript letters are statistically significantly different (P ≤ 0.05). 
C: control yoghurt. T1: yoghurt treated with 5% Persimmon. T2: yoghurt treated with 10% Persimmon. T3: 
yoghurt treated with 15% persimmon. T4: yoghurt treated with 20% persimmon. 
a,b,c…. etc: means within the same row with different superscripts are significantly different (P<0.05).  
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Microbiological evaluation of yoghurt 
drink supplemented with persimmon 
fruit 

Microbiological examination of YD 
was considering one of the most important 
studies, which could take during and after 
processed yoghurt. Control sample recorded 
the highest TBC at zero time and after 
storage period, while, sample (T4) had the 
lowest number of TBC (Table 6). The 
microbial population decreased with the 
increase of PF levels at zero time and after 
storage period, which may be due to an 
antioxidant which has antibacterial effect in 
YD samples by increasing PF. During 
storage, TBC of all YD samples were 
declined regularly as the extended of storage 
time. TBC of samples were extended from 
(78 x 105 to 50 x 108cfu/g) at fresh and it 
was declined regularly as the storage time 
until reached between (90 x 104 and 32 x 
107 cfu/g) at the end of storage period 

(Table 6). The obtained results revealed that 
all YD samples had an adverse reasonable 
test for the presence of coliform bacteria. 
These results may be partially due to the 
effect of heat treatments during the 
preparation. The obtained results are in 
agreement with the recommendation of 
Egyptian Organization Standard EOS 
(1998). Matter et al. (2016) did not detect 
coliform counts in yoghurt samples. It was 
evident from results that all yoghurt samples 
had a negative probable test for the presence 
of yeasts and molds at fresh. It is worthy to 
mention that these microorganisms grew 
during the storage period, T2 was recorded 
the highest value (8 x 102 cfu/ g). While, T1 
sample had the lowest count of yeasts and 
molds (2 x 102 cfu/ g) (Table 6). These are 
agreed with El-Sayed et al. (2017) who 
found that enrichment of yoghurt with 
persimmon juice decreased the  TBC, yeasts 
and molds of yoghurt. 

 
Table 6. Microbiological evaluation of yoghurt drink supplemented with persimmon 
fruit after 14 days storage.  
 

Items 
 

Treatments Storage period (days) 
Fresh 14 days storage 

T.B.C 
cfu/107 g 

C 50 x 08 32 x 107 
T1 4 x 107 95 x 105 
T2 80 x 106 82 x 105 
T3 6 x 106 7 x 105 
T4 78 x 105 90 x 104 

Coliform 
cfu/ g 

 

C ND ND 
T1 ND ND 
T2 ND ND 
T3 ND ND 
T4 ND ND 

Yeasts & Molds cfu/ g C ND 4 x 102 
T1 ND 2 x 102 
T2 ND 8 x 102 
T3 ND 5 x 102 
T4 ND 3 x 102 

C: control yoghurt. T1: yoghurt treated with 5% Persimmon. T2: yoghurt treated with 10% Persimmon. T3: 
yoghurt treated with 15% persimmon. T4: yoghurt treated with 20% persimmon 
 
Sensory evaluation of yoghurt drink 
supplemented with Persimmon fruit 

Sensory evaluation of appearance of 
YD supplement with PF is illustrated in 

Table (7). It was clear that the control 
sample recorded the highest score at zero 
time (9.10±0.23) and during storage period 
(7.90±0.28) by the panelists which may be 
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related to the addition of PF. Meanwhile, 
sample (T4) which contained (20%) 
persimmon had the lowest score at zero time 
and after storage period (8.60±.16 and 
6.20±0.36), respectively. Statistical analysis 
of sensory evaluation of appearance showed 
that there was significant difference at 
(p≤0.05) between samples.  

Concerning sensory evaluation for 
flavor, the results showed that all prepared 
samples were highly accepTable of general 
flavor. T4 had recorded the highest score of 
flavor and at zero time (47.50±0.70) and 
after storage (46.90±0.44). Meanwhile, 
control sample had the lowest score 
(42.00±.81 and 45.60±0.50) at zero time and 
after storage, respectively. Statistical 
analysis of sensory evaluation for flavor of 
yoghurt indicated that there was significant 
difference among samples at (p≤0.05). 

T4 recorded the highest score of body 
and texture (27.90±0.60 and 27.20±0.42) at 
zero time and after storage, respectively as 
shown in Table (7).  Moreover, control 
sample had the lowest score of body and 
texture  at zero time and after storage 
((23.20±1.65 and 25.80±0.34, respectively). 
This result may be due to addition of PF. 

Statistical analysis of sensory evaluation for 
body and texture showed that, there was 
significant difference (p≤0.05) among 
samples.  

The color score of YD ranged from 
7.9±0.23 to 9.30±0.32 at zero time. Control 
sample recorded the best color score, but T4 
had the lowest color score at zero time and 
after storage period. Statistical analysis of 
the numbers presented that there were 
significant changes (P ≤ 0.05) of color score 
among samples.  

Generally, it could mention that the 
overall acceptability score for all YD were 
consider as high accepTable scores from the 
sensory evaluation point of view. T4 
recorded the highest score of overall 
acceptability (93.7±2.26) as compared with 
other investigated samples at zero time. On 
the other hand, the control sample was the 
lowest (86.8±1.36) after storage period. 
Statistical analysis of sensory evaluation of 
overall acceptability showed that, there was 
significant change (p≤0.05) among samples. 
These are agreed with Jokar and Azizi  
(2022) who found that fortification of YD 
with PF enhancement the Sensory attributes 
of  YD. 

 
Table 7. Sensory evaluation of yoghurt drink supplemented with persimmon fruit after 
14 days storage. 

Properties 
Storage 
period 
(Day) 

Treatments 

C T1 T2 T3 T4 

Appearance 
(10) 

Fresh 9.10±0.23a 8.90±0.14b 8.70±0.29c 8.30±.18d 8.00±.16e 

14 7.90±0.28a 7.20±0.50b 6.90±0.15c 6.60±0.28d 6.20±0.36e 
Flavors 

(50) 
Fresh 47.50±0.40e 47.70±0.44d 48.00±0.32c 48.30±0.26b 48.60±.41a 

14 45.60±0.50e 46.20±0.42d 46.40±0.30c 46.50±0.23b 46.90±0.44a 
Body and 

texture (30) 
Fresh 27.90±0.40e 28.10±0.33d 28.40±0.35c 28.90±0.45b 29.20±0.35a 

14 25.80±0.34e 26.10±0.28d 26.50±0.35c 26.90±0.38b 27.20±0.42a 
Colour 

(10) 
Fresh 9±0.36a 8.70±0.32b 8.50±0.32c 8.20±0.16d 7.90±0.23e 

14 7.50±0.22a 7.00±0.28b 6.80±0.37c 6.50±0.41d 6.0±0.50e 
overall 

acceptabilit
y (100) 

Fresh 93.5 ±1.36b 93.4±2.11b 93.6±2.62b 93.7±2.19b 93.7±2.26a 

14 86.8±1.36b 86.5±2.44ab 86.6±2.87ab 86.5±4.71a 86.3±2.01a 

* Values (means ±SD) with different superscript letters are statistically significantly different (P ≤ 0.05). 
C: control yoghurt. T1: yoghurt treated with 5% Persimmon. T2: yoghurt treated with 10% Persimmon. T3: 
yoghurt treated with 15% persimmon. T4: yoghurt treated with 20% persimmon. 
a,b,c…. etc: means within the same row with different superscripts are significantly different (P<0.05).  
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Conclusion 

Using persimmon fruits up to 20 % in 
the making of yoghurt drink did not affect 
the contents of fat, protein and ash, while 
greatly affected the acidity values, total 
sensorial preference, antioxidant activity, 
total phenolic content and adding health 
advantages to yoghurt drink based on its 
high antimicrobial activity.  
 
Recommendation: 

Persimmon fruits can be 
recommended as a nature additive in the 
production of functional yoghurt drink.  
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 (الكاكا) نتاج مشروب الزبادي الصحي المدعم بثمار البرسیمونا
 

 ۳السید حسن أطواك، *  ۲، أماني. أ. سالم ۱عواض .، إسراء. أ ۱، زاھر سلیمان محمد ۱أسماء عبد الله زاھر
 قسم الاقتصاد المنزلي. كلیة التربیة النوعیة. جامعة الزقازیق. -۱

 بحوث تكنولوجیا الأغذیة. مركز البحوث الزراعیة. معھد -۲
 قسم علوم الغذاء ـ كلیة الزراعة ـ جامعة الزقازیق -۳

 
 المستخلص

 ،۱۰،۱٥، ٥بتركیزات كغذاء وظیفي ھدفت الدراسة الحالیة إلى إنتاج مشروب الزبادي المدعم بثمار البرسیمون 
٪  وزن / وزن. تم تحدید التركیب الكیمیائي والقدرة المضادة للأكسدة والتقییم المیكروبیولوجي والخصائص الحسیة ۲۰

یومًا كفترة تخزین. تم تغییر قیم الأس الھیدروجیني  ۱٤المحضر طازجًا وبعد وبثمار البرسیمون المدعم  للزبادي 
إلى زیادة إجمالي قد أدى إضافة ثمار البرسیمون أوضحت النتائج ان خزین. والحموضة القابلة للمعایرة ببطء خلال فترة الت

الفینولات وإجمالي مركبات الفلافونوید والقدرة المضادة للأكسدة والمواد الصلبة الكلیة والألیاف والرماد والكربوھیدرات 
٪ من ثمار ۲۰زبادي المحتویة على زیادة نسبة ثمار البرسیمون. سجلت عینة الوقد كانت الزیادة تتناسب مع  والطاقة

انخفض عدد كما البرسیمون أعلى قیمة لمحتویات الحدید والزنك في فترة التخزین الطازجة وبعد فترة التخزین. 
المیكروبات مع زیادة مستویات ثمار الكاكا الطازجة في فترة التخزین وبعد فترة التخزین. كشف التحقیق الحسي أن أكبر 

٪ من ثمار البرسیمون. یمكن أن یكون صنع ۲۰لزبادي المخلوط من البرسیمون كانت مرتبطة بنسبة كمیة مقبولة من ا
مشروب الزبادي الصحي المنكھ مذاقاً وثباتاً واتساقاً مقبولاً باستخدام الكمیة المناسبة من ثمار البرسیمون. بسبب احتوائھ 

ل والألیاف الغذائیة والفیتامینات ومضادات الأكسدة والمكونات على نسبة عالیة من العناصر الغذائیة ، بما في ذلك الفینو
 یمكن أن یساعد ھذا المشروب في تعزیز الصحة ، خاصة في مرحلة الطفولة.  الأخرى


