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Abstract 

In this study the effect of addition of papaya (0%, 3% and 7%) fruits pulp on microbiological and sensory properties of 

yoghurt made from camel milk was investigated. After processing of camel milk yoghurt, the samples were stored at4 ºC 

for 21 days and the evaluation was conducted every 3 days. Microbiological examinations indicated that the addition of 

papaya showed highly significant (P<0.001) reduction on total bacterial count (log 1.96 vs. 1.91 and 1.79) and yeast 

and mould counts (log 1.83 vs. 1.74 and 1.57), while coliform bacteria (log 0.96 vs. 0.72 and 0.87) showed non- 

significant (P>0.05) variation. Also significant (P<0.001) variations were found for the coliform bacteria and yeast 

and mould counts using different concentration of papaya and during the storage period, while total bacterial count 

revealed non- significant (P>0.05) effect. The taste, flavor, texture and overall acceptability were significantly 

(P<0.001) improved by the addition of papaya fruit. 

However, color score was not significantly (P>0.05) affected by the concentration of papaya during the storage period. 

The present study concluded that addition of papaya pulp improves both the microbial load and sensory attributes of 

camel milk yoghurt. This study recommends and encourages the use of papaya in dairy products. It is also important to 

raise the awareness about the functional properties of camel milk. 
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INTRODUCTION 

Camel milk is extremely popular and widely 

consumed by nomadic tribes in Sudan both as 

fresh raw milk or fermented (Abdel Rahman et 

al., 2009; Suliman and El Zubeir, 2014). The 

milk of dromedary is considered as nutritious 

food, particularly when converted into yoghurt 

(Attia et al., 2001; Hassan et al., 2006; Ibrahem 

and El Zubeir, 2016b). However, frequently it 

is described as substance that is not processed 

easily into yoghurt (Attia et al., 2001; El 

Zubeir and Ibrahim, 2009). In particular, in 

order to be accepted by consumers, there is a 

need to improve its consistency (Hassaïne et 

al., 2007; Hashim et al., 2009; Abdel Rahman 

et al., 2009; El Zubeir and Ibrahim, 2009; El 

Zubeir et al., 2012a,b) and textural attributes 

including the desired oral viscosity, which is an 

important criteria for quality and consumers 

acceptance of yoghurt (Ibrahem and El Zubeir, 

2016b).  

Papaya fruit is known for its high nutritional 

and fiber content and is generally consumed 

ripe due to its characteristics flavor and aroma. 

Moreover, it is characterized by high content of 

proteolytic enzyme; papain as well as a similar 

enzyme called chymopapain; which may play 

an important role in food digestion (Starleya et 

al., 1999; Punnagaiarasi, 2016). Moreover 

extraction of papain from unripe papaya gives 

around 80–90% activity and showed 

degradation capability on Levetiracetam and 

Granisetron HCl drug constituents both of 

which are known to adversely affect cellular 

systems (Hitesh et al., 2012).  

The inclusion of fruits and medicinal herbal 

extract into milk during fermentation have 

notable changes in yoghurt properties such as 

organoleptic, microbial content and improve 

therapeutical values of the final products 

(Shori, 2013). The use of different fruits and 

additives in fruit yoghurt production has 
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improved its nutritional and sensory properties 

(Cakmakcı et al., 2012). Recently fruit-based 

foods have created great interest for the 

development of functional foods (Sarkar, 

2019).      

Papaya use in ice cream manufacture as flavors 

and to enhance the quality of the product 

because in addition to their availability in 

Sudan, it can serve as a natural food 

preservative (Ali and El Zubeir, 2020), because 

of its antimicrobial, anti-oxidant and anti-

inflammatory properties (Vijay et al., 2014). In 

this study it is meant to evaluate the 

microbiological quality and sensory 

characteristics of camel milk yoghurt 

supplanted with papaya fruit pulp.  

 

MATERIALS AND METHODS 

Processing of papaya camel milk yoghurt  

This experiment was done during the period 

from May to June 2017. The detailed 

description of the processing steps were given 

by Ahmed and El Zubeir  (2021).  

Camel milk was used for preparing yoghurt by 

adding YO – mix 505 starter culture 

(Streptococcus thermopiles and Lactobacillus 

delbruckii sub sp. Bulgaricus) that produced by 

Dansco, Denmark. Then 0.3% gum Arabic was 

added and 3 types of yoghurt were processed 

using of papaya fruit pulp at 0%, 3% and 7%. 

After the incubation (43˚C for 16-18 hours), 

the samples were stored at 4 ºC in a refrigerator 

for 3 weeks and the examination was done 

every 3 days for the microbiological quality 

and sensory properties. 

 

Microbiological examination of yoghurt 

Sterilization of equipment  

Glassware such as  flasks, test tubes, Petri 

dishes, pipettes and bottles were sterilized in a 

hot oven at 170oC for 2 hours, whereas distilled 

water was sterilized by autoclaving at 121oC 

for 15 minutes (Marshall, 1992). 

Preparation of sample dilution 

About eleven grams from a homogeneous 

yoghurt sample were added to 99 ml of sterile 

measuring flask, and then shaken to make 10-1  

dilution. One ml from the dilution was 

aseptically transferred to 9 ml sterile distilled 

water. This procedure was repeated to make 

serial dilutions of 10-1 to 10-8 (Houghtby et al., 

1992). 

 

Preparation of media 

Plate count agar was used to determine the total 

and psychotropic bacterial counts. Yeast 

extract agar was used to determine the total 

yeast and mould counts and MaCconkey agar 

was used for examination of coliform count 

(Marshall, 1992). All media were obtained in 

dehydrated form and were prepared according 

to the manufacturer’s instructions. Total 

bacterial count was done by inoculating 0.1 ml 

aliquot from 10-3, 10-5 and 10-6 in a plate count 

agar and incubated in 37oC for 48 hours 

according to Houghtby et al. (1992). Coliform 

count was done by inoculating 0.1 ml aliquot 

from 100, 10-1 and 10-4 in MacConkey agar and 

incubated at 37 °C for 48 hours (Christen et al., 

1992). The psychotropic bacterial count was 

done by inoculating 0.1 ml aliquot from 10-1, 

10-2 and 10-3 in a plate count agar and 

incubated in refrigerator at 4oC for 48 hours 

(Frank et al., 1992). Yeast and mould count 

was done by inoculating 0.1 ml aliquot from 

100, 10-1 and 10-2 in a yeast extract agar and 

incubated in 37ºC for 48 hours (Harrigan and 

McCance, 1976). 

Sensory evaluation 

Yoghurt samples were subjected to sensory 

evaluation using ten untrained panelists to 

evaluate color, taste, flavor, texture and overall 

acceptability of coded yoghurt samples at 1, 3, 

6, 9, 12, 15, 18 and 21 days using 5 scales 

Hedonic Rating Test (excellent = 5, very good 

= 4, good = 3, fair = 2 and poor = 1) according 

to Ihekoronye and Ngoddy (1985). 

 

Statistical analysis 

Data obtained during this study was analyzed 

by Statistical Analysis System (SAS, ver. 9). 

General linear model procedure was used to 

determine the effect of concentration of papaya 

and the storage period on microbiological and 

sensory characteristics of camel milk yoghurt. 

Means separations were carried out by using 

least significant difference at (P≤0.05). 
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RESULTS AND DISCUSSION 

 

Microbial counts of camel milk yoghurt  

The result in Table 1 showed the effect of 

concentrations of papaya on microbiology of 

camel milk yoghurt.  

Total viable bacterial counts 

The results in Table 1 showed that the 

concentrations of papaya revealed highly 

significant (P<0.001) effect on total bacterial 

count. The highest value (log 1.96) was found 

in the control camel milk yoghurt samples, 

while the lowest (log 1.79) was found in 

yoghurt containing 7% papaya. The lower 

values of total bacterial counts in yoghurt 

samples supplanted with papaya fruit could be 

attributed to the high content of 

phytochemicals in papaya pulps (Leong and 

Shui, 2002) and its antibacterial property 

(Chukwuemeka and Anthoni, 2010; Vijay et 

al., 2014). The addition of papaya reduced 

content of total bacterial count to log 1.91 and 

log 1.79 in yoghurt containing 3% and 7% 

papaya, respectively compared with log 1.96 

found in control yoghurt samples. This result 

agreed with Matter et al. (2016) who reported 

that the total bacterial count in all fruit yoghurt 

decreased in proportion due to the increase 

percentage of fruit addition. The present 

findings supported On the other hand, 

Benkerroum (2008) reported that camel milk is 

rich in antimicrobial components compared to 

milk of other species explains the lower 

microbial load in camel yoghurt. The inherent 

antimicrobial activity of camel milk could 

concur with the highly competitive nature of 

the lactic acid bacteria of the starter culture to 

limit the growth of undesirable microorganisms 

during the fermentation (Benkerroum, 2010). 

Also the results showed that the storage period 

had no significant (P>0.05) effect on total 

bacterial count (Table 2). Mohamed and El 

Zubeir (2014) found significant reduction of 

total bacterial count of camel milk subjected to 

heat treatment compared to raw camel milk. 

However Shuiep et al. (2007) reported that the 

high total counts indicate low quality of some 

raw camel milk samples, which may be due to 

milking procedures. Warsma et al. (2015) 

reported that the total bacterial count in raw 

camel milk samples collected during winter 

season was lower than summer season. 

Data in Table 3 showed that interaction 

between concentrations of papaya and storage 

period had no significant (P>0.05) effect on 

total bacterial count. The highest total viable 

bacteria count (log 2.01) was found in yoghurt 

made using 3% papaya at day 6, while the 

lowest (log 1.67) was found in yoghurt made 

with 7% papaya at day 12. The beginning of 

the incubation period showed minimum rate of 

growth for total bacterial count. This result 

agreed with Attia et al. (2001) who reported 

that the activity of the starter in dromedary 

camel milk was characterized by a longer lag 

phase and by an earlier decline phase than 

bovine milk. Moreover Ibrahem and El Zubeir 

(2016b) documented increase of Streptococuss 

spp. count in camel milk yoghurt using two 

different starter cultures. Also Hassan et al. 

(2007) recorded an increase of total bacterial 

count during storage period of gariss made at 

laboratory. 

 

Table 1: Effect of concentrations of papaya on microbiological loads of camel milk yoghurt 

LS SE 
Papaya concentration 

Microbiological counts (log) 
7% 3% 0 

*** 0.004 1.79b 1.91a 1.96a T.V.B 

N.S 0.007 0.87ab 0.72b 0.96a Coliform bacteria 

*** 0.005 1.57b 1.74a 1.83a Yeast &Mould 

 0 0 0 0 Psychotropic 
Means in the same row bearing similar superscripts letters are not significantly different (P>0.05) 

***= P<0.001  

SE = Standard error 

SL = Significance level 
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Coliform bacteria counts 

Data in Table 1 showed that addition of papaya 

has no significant (P>0.5) effect on coliforms 

bacteria of camel milk yoghurt. The addition of 

papaya reduced content of coliform bacteria to 

log 0.72 and log 0.87 in yoghurt containing 3% 

and 7% papaya respectively, compared to log 

0.96 in the control camel milk yoghurt 

samples.  

Table 2: Effect of storage period on the microbiological loads of camel milk yoghurt  

LS SE 
Storage period (days) Microbiological 

counts (log) 21 18 15 12 9 6 3 

N.S 0.009 1.94ab 1.97a 1.88ab 1.71b 1.8b 1.98a 1.84ab T.V.B 

*** 0.016 1.01a 1.03a 0.74a 1a 1.01a 0.75a 0.4b Coliform 

bacteria  

*** 0.012 1.74cd 1.27d 1.66bc 1.42d 1.79b 2.23a 2.15a Yeast & mould 

0 0 0 0 0 0 0 0 0 Psychotropic 
Means in the same row bearing similar superscripts letters are not significantly different (P>0.05) 

*** = P<0.001 

SE = Standard error  

SL = Significance level 

 

Table 3: Effect of concentration of papaya on the microbiological loads of camel milk yoghurt 

during storage period 

Microbiological counts (log) Storage period 

(days) 

Papaya 

concentration Psychotropic Yeast &mould Coliform T.V.B 

0 2.19 0.57 1.84 3  

 

 

0 

0 2.45 1.47 2.18 6 

0 2.04 0.79 1.91 9 

0 1.67 1.01 1.9 12 

0 1.68 0.75 1.82 15 

0 1.37 0.68 1.96 18 

0 1.47 1.42 2.14 21 

0 1.83 0.13 1.99 3  

 

 

3% 

0 2.15 0.74 2.01 6 

0 1.76 0.9 1.8 9 

0 1.36 0.82 1.81 12 

0 1.53 0.49 1.92 15 

0 1.12 1.43 1.97 18 

0 1.27 0.8 1.82 21 

0 2.44 0.51 1.68 3  

7% 0 2.1 0.3 1.75 6 

0 1.56 1.35 1.69 9 

0 1.23 1.17 1.67 12 

0 1.79 0.98 1.89 15 

0 1.33 0.98 1.98 18 

0 1.67 0.82 1.86 21 

0 <0.0434 <0.001 <0.1141 P 

0 * *** N.S SL 
Mean in the same row bearing similar superscripts letters are significantly different (P>0.05)   

***= P<0.001  *= P<0.05     

SE= Standard error 

LS= Significant level 
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The count for coliforms is found to be less than 

the 10 cfu/g as stated in most of the standard 

regulations. This suggested the antimicrobial 

activity of papaya and its antioxidant properties 

(Bari et al., 2006; USDA, 2009; Chukwuemeka 

and Anthoni, 2010; Vijay et al., 2014; Ali and 

El Zubeir, 2020).Storage period showed higher 

significant (P<0.001) effect on coliform. The 

coliform bacteria in camel milk yoghurt were 

found to increase by the advancement of the 

storage period (Table 2). Gnan et al. (2013) 

reported that the increase of the microbial loads 

during storage was more obvious in goat and 

cow milk compared to camel milk. This might 

be because of the presence of protective factors 

in camel milk. However Hassan et al. (2008) 

and Suliman and El Zubeir (2014) reported the 

presence of coliform count in gariss processed 

by nomadic camel herders. Eissa et al. (2011) 

reported that the presence of coliform indicates 

unsanitary conditions of processing.  

Data in Table 3 showed that interaction 

between papaya and storage period had 

significant (P<0.001) effect on coliform 

bacteria. The highest coliform content (log 

1.47) was recorded in the control yoghurt at 

day 6, followed by yoghurt made by addition 

of 3% papaya (log 1.43) at day 15 compared  to 

that obtained at day 9 (1.35) in yoghurt made 

with 7% papaya at day 9. However the 

coliform bacteria revealed no growth in all ice 

cream samples during the storage (Ahmed and 

El Zubeir, 2015; Ali and El Zubeir, 2020). The 

result in this finding may be related to the 

presence of some contamination in milk during 

production (Shuiep et al. 2007; Mohamed and 

El Zubeir, 2014). Hence the milk for 

processing should be free from coliform. 

However Urano (2003) reported that the 

preservation of natural indigenous lactic acid 

bacteria derived from fermented milk has a 

competitive exclusion of contaminants and 

pathogens. 

Yeast and mould counts 

The result showed that yeast and moulds were 

significantly (P<0.001) affected by the addition 

of papaya, which reduced yeast and mould 

counts to log 1.74 and log 1.57 in camel milk 

yoghurt samples containing 3% and 7% papaya 

respectively, compared to log 1.83 in the 

control samples. The highest value (log 1.83) 

was found in control yoghurt samples, while 

the lowest (log 1.57) was found in yoghurt 

containing 7% papaya (Table 1). This might be 

because papain presents antifungal properties 

(Chukwuemeka and Anthoni, 2010; Vijay et 

al., 2014). However Shuiep et al. (2007) 

reported that the yeast and moulds count of raw 

camel milk samples from the semi intensive 

system were higher compared to the traditional 

systems. Also storage period affected 

(P<0.001) significantly the count of yeast and 

moulds. Yeast and moulds were increased in 

day 1 and 2, and then decreased until the end of 

storage period (Table 2). This result disagreed 

with Eissa et al. (2011) who reported that the 

yeast and moulds were increased in camel and 

cow milk yoghurt during storage period.  

Interaction between papaya and storage period 

showed significant (P<0.05) effect for yeast 

and mould count in camel milk yoghurt. The 

highest yeast and mould content (log 2.45) was 

found in control yoghurt samples at day 6, 

while the lowest (log 1.12) was found in camel 

milk yoghurt made using 3% papaya at day 18. 

Psychotronic bacteria counts  

The result showed that psychotropic bacteria 

were absent in all yoghurt samples. This 

suggested that the raw milk used for processing 

is free of psychotropic bacteria. However 

Mohamed and El Zubeir (2014) reported a 

mean of 1.7×108 psychotrophic bacteria in 

camel milk samples. Moreover heating of milk 

prior to processing could be another factor for 

eliminating psychotropic bacteria. 

Sensory evaluation of camel milk yoghurt  

The results showed that the concentrations of 

papaya revealed high significant (P<0.001) 

effect on all sensory parameters (color, taste, 

flavor, texture and overall acceptability) of 

camel milk yoghurt (Table 4). This result 

agreed with Cakmakcı et al. (2012) who 

reported that the use of different fruits and 

additives in fruit yoghurt production has 

improved its nutritional and sensory properties. 

All organoleptic scores were increased except 

color by addition of different concentrations of 

papaya (Table 4). 
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Table 4: Effect of concentrations of papaya on sensory characteristics of camel milk yoghurt 

Means in the same row bearing similar superscripts letters are not significantly different (P>0.05) 

*** = P<0.001 

SE = Standard error  

SL= Significant level 

 

Table 5: Effect of storage period on sensory evaluation of camel milk yoghurt 

LS SE Storage period (days) Sensory 

characteristics  21 18 15 12 9 6 3 1 

*** 0.052 2.1ab 1.9bc 2.06ab 1.9bc 1.66c 2.23a 2.26a 2.23a Color 

*** 0.075 2.5bc 2.1c 2.86ab 2.16c 2.97a 3.1a 2.9ab 3.13a Taste 

*** 0.074 2.36c 1.96d 2.63bc 3.13a 3.1a 3.2a 2.9ab 2.9ab Flavor 

*** 0.075 2.43c 2.33c 2.73abc 3.13a 3.63bc 3.1a 3.06a 2.93ab Texture 

*** 0.077 2.3c 2.4c 2.7bc 3ab 3.03ab 3.33a 3ab 2.86b Overall 

acceptability 
Means in the same row bearing similar superscripts letters are not significantly different (P>0.05) 

*** = P<0.001 

SE = Standard error 

SL= Significant level 

 

Color score 

The results presented in Table 4 showed that 

the addition of papaya showed significant 

(P<0.001) effect on color. The highest color 

score (2.88) was found in yoghurt containing 

7% papaya, while the lowest (1.16) was 

obtained for control camel milk yoghurt 

samples. This result suggested that the yellow 

color of papaya make the camel milk yoghurt 

more attractive for panelist. This result agreed 

with Abbas et al. (2013) who reported that 

milk fat of dromedary camels carries a lower 

level of carotene and lesser concentrations of 

short chain fatty acids as compared to milk of 

bovine. According to Morales and Van Boekel 

(1998); Chye et al. (2012), the color of a food 

is the result of natural products associated with 

raw material or of colored compounds that are 

generated. However non significant (P>0.05) 

differences were found between the color 

scores of yoghurt samples made from camel 

and sheep milks (Ibrahem and El Zubeir, 

2016b).  Mbaeyi-Nwaoha et al. (2017) reported 

that plain yoghurt had the highest score for 

color and there were significant (P<0.05) 

differences in the color of the plain yoghurt and 

the flavored yoghurt samples. 

The storage period also had significant 

(P<0.001) effect on color score. The color was 

decreased by the progress of storage period 

(Table 5). However Ibrahem and El Zubeir 

(2016b) reported that the panelists reported 

similar score for the color of yoghurts made 

from camel, sheep and their mixture milks. 

Data in Table 6 showed that interaction 

between papaya and storage period had no 

significant (P>0.05) effect on color score.

LS SE Papaya concentration Sensory 

characteristics 7% 3% 0 

*** 0.007 2.88a 2.1b 1.16c Color 

*** 0.009 2.41b 2.62b 3.11a Taste 

*** 0.009 2.25c 2.86b 3.21a Flavor 

*** 0.009 2.22b 3.06a 3.1a Texture 

*** 0.01 3.24b 3.01a 3.08a Overall 

acceptability 
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Table 6: Effect of concentrations of papaya on the sensory characteristics of camel milk yoghurt 

during storage period 

 

Sensory characteristics Storage 

period 

(days) 

Papaya 

concentration 

Overall 

acceptability 

Texture Flavor Taste Color 

2.9 3.5 3.1 3.6 1.4 1  

 

 

0 

3 3.7 2.7 2.6 1.3 3 

3.8 3.5 3.4 3.6 1.5 6 

3 2.5 3.5 3.4 1 9 

2.9 2.8 3.8 3 1.1 12 

3.2 2.8 3.3 3.5 1 15 

2.7 2.7 2.5 2.5 1 18 

3.2 3.3 3.4 2.7 1 21 

3 2.9 2.9 2.9 2.3 1  

 

 

 3% 

3.2 3.1 3.1 3.1 2.5 3 

3.3 3.2 3.2 3.1 2.3 6 

3.5 3.2 3.4 3.1 1.5 9 

3.6 3.8 3.1 2.1 1.9 12 

3 3.4 2.8 2.2 2.1 15 

2.5 2.6 2.3 1.6 2.1 18 

2 2.3 2.1 2.9 2.1 21 

2.7 2.4 2.7 2.9 3 1  

 

 

7% 

2.8 2.4 2.9 3 3 3 

2.9 2.6 3 2.6 2.9 6 

2.6 2.2 2.4 2.4 2.5 9 

2.5 2.8 2.5 1.4 2.7 12 

1.9 2 1.8 2.9 3.1 15 

2 1.7 1.1 2.2 2.6 18 

1.7 1.7 1.6 1.9 3.2 21 

** *** *** *** N.S SL 

Mean in the same row bearing similar superscripts letters are not significantly different (P>0.05)     

*** = P<0.001 

 ** = P<0.01    

SE= Standard error 

 LS= Significant level 

The results showed that the color score had no 

significant (P>0.05) differences between 

control camel milk yoghurt and those made 

using 3% and 7% papaya. This result agreed 

with Ibrahem and El Zubeir (2016b) who 

reported that no significant (P>0.05) 

differences between yoghurt samples made 

from camel-sheep mixture milks using YC-

X11 and CH1 starter cultures in evaluation of 

color  score during the storage period. The 

mean scores of color ranged from 1 in the 

control yoghurt samples to 3.2 in the yoghurt 

made with 7% papaya. The highest color score 

was 3.2, which was obtained in yoghurt made 

with 7% papaya at day 21; while the lowest 

score (1) was found in the control camel milk 

yoghurt at 9, 15, 18, and 21days of storage. 

Taste score  

The results presented in Table 4 showed that 

the addition of papaya had significant 
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(P<0.001) effect on taste score. The addition of 

papaya reduced the score of taste. This result 

agreed with Matter et al. (2016) who reported 

that the addition of fruit pulp decreased the 

acidity of yoghurt and acidity was decreased 

with the increasing of the amount of fruit pulp 

added. Also the acidity of yoghurt was found to 

decrease by addition of papaya (Ahmed and El 

Zubeir, 2021). The decrease in acidity of camel 

milk yoghurt containing papaya might be due 

to the low acidity of papaya.  

The storage period showed significant 

(P<0.001) effect on taste score; the best taste 

score (3.13) was found at day 1, while the 

lowest (2.1) was estimated at day 12 and 21. 

The interaction between papaya and storage 

period showed significant (P<0.001) effect on 

taste score; the best taste (2.7) for control 

yoghurt samples was found at day 21. However 

in yoghurt made with 3% papaya, the best taste 

(3.1) was found at day 3, 6 and 9, while in 

yoghurt containing 7% papaya the best taste 

(2.9) was obtained at day 1 and 15. The pectin 

and fructose of papaya fruits were found to 

improve the consistency and viscosity and 

hence the mouth fell is improved (Roy et al., 

2015). This result suggested that papaya can be 

used in camel milk yoghurt with acceptable 

taste, which could due to nice flavor valuable 

of ripe papaya (Saran, 2010). Also sucrose 

content increases during ripening of papaya 

and can reach up to 80% of the total sugars 

(Paul, 1993; OECD, 2010). 

Flavor score 

The result showed that flavor score were 

significantly affected (P<0.001) by addition of 

papaya. The best flavor score (2.25) was found 

in yoghurt containing 7% papaya (Table 4). 

FAO and WHO recommend 5-15% of fruit 

concentration to use in making value-added 

yoghurt (Farahat and El-Batawy, 2013). They 

reported that papaya and pineapple fruits have 

been selected as best flavor enhancer fruits 

used in dahi compared to kiwi and kaki fruits. 

Ripe papaya fruits and papaya products are 

consumed by humans for their flavor and 

nutritional value (Saran, 2010). Carica papaya 

is a source of carotenoids, vitamin, thiamin, 

riboflavin, niacin, vitamin B-6 and vitamin K 

(Bari et al., 2006; Adetuyi et al., 2008; USDA, 

2009). 

The storage period had high significant 

(P<0.001) effect on flavor score, the highest 

flavor score (2.36) was found at the end of 

storage period (Table 5). This result agreed 

with Kilara and Shahani (1978); Salih and 

Hamid (2013) who stated that some of the high 

flavor scores of the yoghurt samples at the end 

of storage period; might be referred to the low 

rate of fermentation in the beginning of the 

storage period. This might also be due to the 

presence of antimicrobial agents and inhibiting 

growth factor on papaya (Chukwuemeka and 

Anthoni, 2010). However as the storage period 

advanced, lipolytic and proteolytic 

microorganisms multiply as the result of fat 

and protein breakdown (Attia et al., 2001; 

Hassaïne et al., 2007; Seifu et al., 2012). They 

reported the proteolytic activity of dairy lactic 

acid bacteria is essential for the development of 

flavor compounds in different fermented milk 

products.  

The result presented in Table 6 showed that 

interaction between papaya and storage period 

had significant (P<0.001) effect on flavor 

score. The highest flavor score (3.8) was found 

in control yoghurt samples at day 12, while the 

lowest (1.1) was obtained in yoghurt made with 

7% papaya at day 18. This result contradict 

with those reported by Eissa et al. (2011) who 

reported lower consumer preferences for camel 

milk yoghurt during organoleptic test. The low 

organoleptic properties of camel yoghurt might 

be attributed to microbial growth inhibitors and 

the higher level of poly unsaturated fatty acids 

(Gran et al., 1991). 

Texture score 

The results in Table 4 showed that yoghurt 

made from pure camel milk had watery texture; 

this may be due to high water content in camel 

milk. This result supported Hassan et al. (2007) 

and Ibrahem and El Zubeir (2016b) who 

reported that the fermented camel milk lack 

firm texture. This is in consistent with El 

Zubeir and Jabreel (2008) who reported slow 

fermentation and week coagulation of camel 

milk. Attia et al. (2001) reported that fermented 

dromedary milk did not produce a curd 
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structure but few dispersed small casein 

fragments at the surface and a film or firm gel 

at the bottom of the vessel. Similarly it was 

reported that yoghurt produced from camel 

milk (with no additives) was reported to have a 

thin and very soft texture due to the low total 

solids content in camel yoghurts (Hashim et 

al., 2009; El Zubeir et al., 2012a,b; Ibrahem 

and El Zubeir, 2016b).  

Table 6 showed that the effect of 

concentrations of papaya  and storage period 

had significant (P<0.001) effect on texture; the 

highest texture score (3.8) was obtained in 

yoghurt made with 3% papaya at day 12, while 

the lowest (1.7) was found in yoghurt made 

with 7% papaya after 18 and 21 days. This 

result agreed with Roy et al. (2015) who 

reported that fruit pulp helped to maintain 

textural properties of finished products. 

Moreover they added that higher solids and 

fiber content in fruit pulp may be associated 

with increasing viscosity and consequently 

improve the textural properties of fruit yoghurt.   

Overall acceptability 

The result in Table 4 showed that the addition 

of papaya had significant (P<0.001) effect on 

overall acceptability of camel milk yoghurt. 

This result supported Ibrahem and El Zubeir 

(2016b) who reported that there were 

significant (P<0.05) variations between mean 

scores for the overall acceptability for yoghurt 

samples made from camel milk and camel-

sheep milk mixtures during the storage period. 

The highest overall acceptability (2.24) was 

found in yoghurt made with 7% papaya. Also 

Roy et al. (2015) found that papaya yoghurt 

using cow milk with all ratios (5, 10 and 15%) 

was more accepted. Similarly Nazni and 

Komathi (2014) reported that for all developed 

yoghurts, buffalo milk with incorporation of 

papaya pulp yoghurt has high acceptability. On 

the other hand, Abu-Alruz et al. (2009) 

reported that papain has been reported to 

improve meltability and stretchability of 

Nabulsi cheese with outstanding fibrous 

structure enhancing superiority in the 

application in kunafa, pizza and pastries. The 

overall acceptability was found to increase by 

the progress of storage period until day 12 and 

then decreased until the end of storage period 

(Table 5). The result showed that yoghurt made 

from pure camel milk had lower acceptability 

due to the watery texture. This result supported 

El Zubeir et al. (2012a,b); Ibrahem and El 

Zubeir (2016a,b). Similarly Hashim et al. 

(2009) reported that yoghurt produced from 

camel milk (with no additives) was found to 

have a thin and very soft texture due to the low 

total solids content in camel milk yoghurt. Data 

in Table 6 showed that the interaction between 

papaya and storage period had significant 

(P<0.01) effect on overall acceptability. The 

results showed that yoghurt containing 7% 

papaya received higher acceptability than 

yoghurt containing 3% papaya. A previous 

study revealed that papaya yoghurt was most 

accepted yoghurt during storage among other 

fruits studied by Roy et al. (2015).   

This study showed an important findings, 

which indicated that combination of camel 

milk and papaya for making yoghurt will 

enhance its health image as both are considered 

as functional food which supported Ali and El 

Zubeir (2020) who use papaya in making camel 

milk ice cream.  

 

CONCLUSION 

The addition of papaya fruit pulp improves the 

microbiological quality and sensory attributes 

of camel milk yoghurt. Moreover the result 

showed that yoghurt made with 7% papaya had 

more acceptability followed by 3% papaya 

compared to the pure camel milk yoghurt. 

Hence this study recommended consummation 

of camel milk products fortified with papaya as 

nutritional and functional food. 
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