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Abstract  

This study was carried out to explore the synbiotic of supplemented Gum Arabic and 

Bifidobacterium longum BB536 for developing functional peanut milk. Peanut was 

roasted at 130°C for 20 min and soaked in water for 12 h, blended 5 min and filtered 

using a double layered cheese cloth to prepare the roasted peanut milk. Ten grams of two 

types of gums Arabic (Acacia senegal and Acacia seyal) were weighted, dissolved in 90 

ml of distilled water and heated (60°C for 30 min). Peanut milk beverages were 

supplemented with Gum Arabic solutions (100ml/ 900ml) Acacia senegal, Acacia seyal 

and mixed (A.senegal and A. seyal) and then were inoculated with Bifidobacterium 

longum BB536. The inoculation was carried out under controlled conditions at 37 ºC. The 

initial pH of the peanut milk was adjusted to 6.7 before mixing with gum Arabic 

solutions. Total bacterial count, pH, titrable acidity, TSS, total sugars, moisture, and 

Bifidobacterium longum BB536 viable count in peanut milk beverage were determined. 

There was an increase in total viable count and titrable acidity, decrease in pH, TSS and 

total sugars for all treatments.  The maximum counts were 5.36, 6.79, and 6.95 log 

CFU/ml in fermented peanut milk, fermented peanut milk supplemented with Acacia 

senegal gum, fermented peanut supplemented with Acacia seyal , fermented peanut milk 

supplemented with gum mix,respectively. The maximum counts were attained at 18 h 

fermentation in all fermented milks exept in peanut supplemented with Acacia seyal gum 

(6.3 log CFU/ml) was attained at 24 h fermentation. The high levels of strain BB 536 in 

all fermented milk exceeded the minimum numbers required to presence in probiotics 

functional foods which are at least 6.0 log CFU/ml except fermented peanut milk without 

gum (5.36 log CFU/ml). Therefore, fermentation of peanut milk with Bifidobacterium 

longum BB536 and Gums Arabic could exert prebiotication effect and make suitable 

carrier for development of functional peanut milk.    

Keywords: Gum Arabic, Peanut milk, Bifidobacterium longum BB536, Prebiotication 
                                                  2018 Sudan University of Science and Technology, All rights reserved

Introduction:  

Prebiotics such as fructooligosaccharide, 

galactooligosaccharide, 

xylooligosaccharide, beta-glucans and 

inulin are a non-digestible food 

ingredients that induce growth or 

activity of probiotic bacteria (Birkett and 
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Francis 2010; Nauta e t al., 2010 and 

Paineau et al., 2010). Among prebiotics 

gum Arabic (GA) is one of the prebiotics 

when mixed with probiotic   synbiotic 

product to enhance the growth and 

survival of probiotic bacteria in 

fermented dairy products (Desai et al., 

2004). Gum Arabic (GA) is a mixture of 

carbohydrates such as arabinose, 

rhamnose, galactose and glucuronic acid. 

The proportion of these carbohydrates 

varies according to the origins and 

sources of GA (Montengro et al., 2012). 

Probiotic bacteria include some species 

of Bifidobacteria and other types of 

bacteria such as lactobacillus. It can 

grow on gut of humans and animals and 

produce beneficial metabolic materials 

such as organic acids, peptides, 

bacteriocins and short chain fatty acids 

(Caramia and Silvi   2011). 

Bifidobacteria have been used in many 

food products such as dairy products, 

meat products, fermented vegetables and 

pickles.  

Gale, (1948), defined fermentation as the 

process leading to anaerobic breakdown 

of carbohydrates,other major compounds 

such as organic acids, proteins, and fats. 

In a broader view, fermentation is an 

energy yielding process (Kosikiowski, 

1982).   

Peanut (Arachis hypogea L.) milk is the 

milk substitute, which provides over 30 

essential nutrients and phytonutrient. It 

is rich in niacin, folate, fiber, vitamin E, 

magnesium and phosphorus (Griel et al, 

2004). There is considerable interest in 

incorporating the health promoting 

Bifidobacteria into food. Growth  and  

survival  of  probiotic  bacteria  had  

been  found  to  be  affected  by  the 

chemical  and  microbiological  

composition  of  milk,  milk  solids  

content,  and availability  of  nutrients  

(Shah, 2000). The aim of this study was 

to evaluate the symbiotic effect of gum 

Arabic and Bifidobacterium longum 

BB536 in peanut milk.   

Materials and Methods:  

Materials: Red-skinned peanut seeds 

(Arachis hypogaea) (v. Ashford) were 

obtained from Samil Industrial Co in 

Kober- Khartoum North (Khartoum 

State, Sudan). The Aflatoxin is less than 

10 ppb the permissible level. 

Preparation and maintenance of starter 

culture: Bifidobacterium longum BB536 

strain was obtained from the stored 

culture of the Department of Food 

Science and Technology, College of 

Agricultural Studies, Sudan University 

of Science and Technology. Cultures 

were transferred into 10% sterilized (121 

ºC for 15 min) skim milk and incubated 

anaerobically at 37
o
C for 24 h. The 

culture was further sub cultured twice in 

a similar sterilized skim milk for 48 h 

prior to use for fermentation. 

Preparation of peanut milk: Peanut 

milk was prepared by a similar method 

to the one reported by Salunkhe and 

Kadam (1989) with slight modifications. 

Sorted peanut seeds were roasted at 

130°C for 20 min in an oven ((Baird & 

Tatlock (London) LTD. Chadwell – 

Heat. Essex. England). The roasting 

process was found to improve the 

nutrient component, facilitate the 

removal of the crust and decrease the 

peany flavor of peanut .The roasted 

peanut were then de-skinned and 

weighed before being soaked in water 

for at least 12 h. The de-skinned roasted 

peanut kernels were then washed with 

water. The roasted soaked kernels were 

then mixed with water in a ratio of 

1:5w/w [peanuts (200g): water (1L)], 

transferred to a blender (Panasonic – 

MX – 101 SP2.Japan) and blended for 5 

min at high-speed .The slurry formed 

was filtered using a double cloth to 

http://en.wikipedia.org/wiki/Phytonutrient
http://en.wikipedia.org/wiki/Niacin
http://en.wikipedia.org/wiki/Folate
http://en.wikipedia.org/wiki/Fiber
http://en.wikipedia.org/wiki/Vitamin_E
http://en.wikipedia.org/wiki/Magnesium
http://en.wikipedia.org/wiki/Phosphorus
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obtain the peanut milk, which was 

sterilized in autoclave at 121
o
C for 

15min. 

Preparation of Gum Arabic: 15g from 

different samples of Gum Arabic powder 

(Acacia senegal, Acacia seyal and mixed 

Acacia senegal and seyal)  were 

weighted and dissolved in small amount 

of sterile water and completed to150 ml 

to obtain 10% w/v water. These three 

solutions were sterilized in a water bath 

at 60°C for 30min.  

Fermentation medium: The growth 

media were formulated from peanut milk 

(control), peanut milk were 

supplemented with different types of 

Gums Arabic 10% v/v (Acacia senegal, 

Acacia seyal and mixed Acacia (senegal 

+ seyal). the formulated media were 

sterilized (121ºC for 15 min) and 

inoculated with 3% active culture of 

Bifidobacterium longum BB536 

followed by incubation at 37º C for 24h.   

Enumeration of Bifidobacterium 

longum BB536: The enumeration of B. 

longum BB536 of different fermented 

beverage were attained using the plate 

count technique with MRS medium. The 

fermented samples were drawn for 

analysis at the initial time and weekly 

during the storage period. One ml of 

fermented beverage was used to make 

serial dilution in peptone water, followed 

by plating on Rogosa agar (MRS) 

supplement with 0.05% L- cystiene. The 

plates were incubated anaerobically at 

37˚C for 48 h. The growth was 

calculated as Colony Forming Unit per 

ml (CFU/ml).  

Determination of titratable acidity:  The 

titratable acidity (TA) of different 

fermented beverages was determined 

according to the AOAC method (1990). 

Ten ml of the sample was drawn into a 

conical flask. Distilled water was added 

to bring the volume in the flask was 150 

ml. The sample was then vigorously 

agitated and filtered. Twenty five 

milliliters of the filtrate were pipette into 

a flask, five drops of phenolphthalein 

were added as lactic acid, and the sample 

was titrated against 0.1N NaOH till a 

faint pink color that lasted for at least 30 

seconds was obtained. Then the acidity 

of different beverage samples was 

calculated. 

Determination of titratable acidity: 

Titratable acidity =   
       (      )  (        )       

                 
          100 

Were N = Normality of NaoH. 

0.9 = Factor of lactic acid. 

Determination of pH value: The pH 

value of different fermented beverages 

was determined using a pH-meter 

(model HI 8521 microprocessor bench 

PH/MV/C meter. Romania). Two 

standard buffer solution of pH 4.00 and 

7.00 were used for calibration of the pH 

meter at room temperature. The pH 

meter was allowed to stabilize for one 

minute and then the pH of the fermented 

samples was directly measured. 

Determination of total soluble solids 
(TSS): Total soluble solids (TSS) of the 

fermented beverages were determined at 

room temperature using a digital 

refractometer with degree Brixº scale 0-

100 according to AOAC (1990) method.   

Total sugars: From the previous clear 

sample solution for determination of 

acidity, 50 ml was pipetted into a 250 ml 

conical flask and 5g citric acid and 50 ml 

distilled water was added slowly. Then, 

the mixture was gently boiled for 10 min 

to complete the inversion of sucrose and 

left to cool at room temperature. The 

solution was then transferred to 250 ml 

volumetric flask, neutralized with 20% 

NaOH solution in the presence of a few 

drops of phenolphthalein (NO. 6606 J. T 

Baker, Holland) until the color of the 
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mixture disappeared and the sample was 

made up to volume before titration.   

Procedure: A volume of 10 ml of the 

mixture of Fehling’s (A) and (B) 

solutions was pipetted into 250 ml 

conical flask. Then, sufficient amount of 

the clarified sugar solution was added 

from a burette to reduce Fehling’s 

solution in the conical flask. After that, 

the solution was boiled until a faint blue 

color is obtained. Then, a few drops of 

methylene blue indicator (S-d-FINE-

CHEM LIMITED) were added to the 

Fehling’s solution and titrated with sugar 

solution until brick-red color of the 

precipitate cuprous oxide was observed. 

Finally, the titer volume was recorded 

and the amount of inverted sugars was 

obtained from Lane and Eynon Table. 

The total sugars, reducing and non-

reducing sugars were calculated by using 

the following formulas: 

Calculation:  
Total sugars {% DM} = (inverted sugar 

(mg) x  dilution factor)        x100     

Titer x sample weight (g) x (100% - 

moisture %) ×1000 

Statistical Analysis: The One- way 

ANOVA was carried out to determine the 

significant differences between normally 

distributed data of replicated independent 

storage of samples. Probability levels of 

less than 0.05 were considered significant 

(p <0.05). All data were analyzed using 

vision 17 MINITAB. 

Results and Discussion:  

Bifidobacterium longum BB536 growth 

in Peanut Milk supplemented with 

different Types of Gum Arabic: 

Comparison  of Bifidobacterium longum 

BB536 growth in different beverages 

(peanut milk, peanut milk supplemented 

with Acacia senegal, peanut milk 

supplemented with Acacia seyal and 

peanut milk with  a mix of Acacia 

enegal seyal), and is shown in table 1 . 

All beverages supplemented with Gum 

Arabic showed a high growth of 

Bifidobacterium longum BB536 

compared to the control. 

Bifidobacterium longum BB536 viable 

count significantly (p<0.05) increased by 

extending the fermentation period in all 

types of fermented beverages, as 

compared to strain in the initial level in 

the starting of the fermentation. 

Different maximum growth of strain 

BB536 was detected. The maximum 

growth for control, peanut milk 

supplemented with Acacia senegal and 

peanut milk supplemented with mix 

Acacia (senegal+ seyal) was attained at 

18h of incubation, while the maximum 

growth of strain BB536 supplemented 

with Acacia seyal was attained at 24h of 

fermentation .The growth rate of B. 

longum BB536 in different fermented 

beverages were 5.36, 6.79, 6.3 and 6.95 

log CFU/ml for  control, peanut milk 

supplemented with Acacia senegal, 

peanut milk supplemented with Acacia 

seyal and peanut milk mix Acacia 

(senegal+ seyal) respectively, as 

compared to strain at initial  growth of 

fermentation. These variations in the 

growth rate of strain BB536 could be 

attributed to the types of Gum Arabic 

used as supplements. Peanut contains 

almost the essential nutrient   needed for 

bacterial   growth. The growth of strain 

BB536 improved by supplementation 

with different GA as compared to the 

peanut milk without GA (Table1). Gum 

Arabic contain about 78-88% solid 

materials and essential amino acids 

(Montengro et al., 2012). After the 

maximum point, there was a reduction in 

the viable number of strain BB536 that 

could be due to lack of availability of 

nutrient required for the growth as stated 

by Kabeir et al., (2005). Also increase of 

acidity and cold storage of beverages 
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decreases the viability of bifidobacteria 

cells (Tamime et al., 2005).  Inspite of 

decline in viable count of strain  BB536 

in all types of fermented beverages at  

fermentation time, it s still above the 

number required to presence in probiotic 

food which is at least 6 log cfu/ml 

fermented product at  the  time  of 

consumption  (Viderola and Reinheimer, 

2000 IDF,  1992;  Lourens-Hattingh  et  

al.,  2001). 

The highest growth of the strain BB536 

was detected in peanut supplemented 

with mixed Acacia (senegal+ seyal). 

The mix of Gums Arabic show better 

promoting effect as compared to the 

control in the growth and survival of 

probiotic bacteria. It was found  to  be  

affected  by  the chemical  and  

microbiological  composition  of  the 

medium  and availability  of  nutrients  

(Shah, 2000b). These indicate the 

importance of using prebiotic gum 

Arabic for the fermentation with 

bifidobacteria. The mixture of gum 

Arabic with peanut milk is considered as 

an excellent medium for B. longum BB 

536 growth. 

Table 1: Viable count of Bifidobacterium longum BB536 Log (CFU/ml) during 

fermentation period of different beverages* 
 

Values are mean ± SD for replicate independent runs. 

Values that carried the different superscript letter in the same row are significantly different at p<0.05.   

Values that carried the same suberscript letter in the same column aren’t significantly different at p<0.05.   

Peanut milk (mix) prepared using peanut milk and 1% gums 0f Acacia senegal ( Hashab) and Acacia seyal 

(Taleh) in 1:1. 

pH and Titratable acidity during 

fermentation of peanut milk with 

Bifidobacterium longum BB536: The 

result in Table 2 showed the pH values 

during the fermentation of different 

peanut milk samples. There was 

significant (P<0.05) decrease in pH for 

the all types of beverages with extending 

the fermentation period. The decrease in 

pH is due to increased acid production as 

a result of fermentation of sugars by 

B.longum BB536 which produces acetic 

and lactic acid this is in agreement with 

Elghali et al., (2014) who stated  that, 

highest increase in acid production was 

associated with the maximum increase in 

the viable population of bacteria. 

Moreover, the accumulated acids 

produced by strain BB536 reported to 

have antibacterial activity such as 

prevention of the growth of pathogens 

(Bullen et al., 1976; Goderska et al. 

2002; Samona et al. 1996). 

The rate of pH decreases at maximum 

growth of strain BB536 were 1.16, 1. 01 

,1 .21 and 0.9 in fermented peanut milk, 

Beverages 

Fermented  

Time (h) 

Total growth of B. longum BB536 (Log CFU/ml) 

Peanut milk 

without GA 

(Control) 

Peanut milk 

supplemented with 

gum Acacia 

senegal gum 

Peanut milk 

supplemented with 

gumAcacia seyal 

gum 

Peanut milk 

supplemented with 

gum  mixAcacia 

(senegal+ seyal)  

0 2.52± 0.07
h
c
 

2.77±.07
h
b
 

2.63 ± 0.06
h
bc 2.90 ± 0.01

h
a 

6 hrs 3.68± 0.02
f
c 4.73±0.03

f
b
 

4.52±0.04
f
c
 

5.83±0.01
f
a 

12 hrs 6.81 ± 0.03bd 8.72±.017cb 7.97 ±0.01cc 8.92±0.01ca 

18 hrs 7.88 ± 0.03
a
d
 

9.56±0.03
a
b

 
8.88±0.01

c
c
 

9.86±0.01
a
a 

24 hrs 7.83± 0.02
a
d
 

8.74±0.02
b

b 8.93 ± 0.02
b

c
 

9.75±0.02
b
a 

30 hrs 6.66 ± 0.04
c
d 7.51±0.03

d
b
 

7.83±0.02
d
c
 

8.71±0.02
d
a 

36 hrs 5.87± 0.03
d

d
 

7.66±0.02
d

b
 

7.54±0.04
d
c
 

8.73±0.03
d
a 

42 hrs 4.71± 0.04
e
d
 

6.87±0.02
e
b

 
5.92±0.02

e
c
 

7.93±0.01
e
a 
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peanut milk supplemented with Acacia 

senegal (Hashab) peanut milk 

supplemented with Acacia seyal (Taleh) 

peanut milk supplemented with a mix 

Acacia (senegal + seyal) respectively.  

Peanut milk supplemented with gum 

Arabic may offer some better properties 

to the fermentation medium, indicated by 

lowering the pH .The decrease of pH 

values  in beverages supplemented with 

Gum Arabic could be due to the variety 

of carbohydrates, which the strain BB536 

can ferment (Osman etal.,1993).  

Table 3 showed the titratable acidity of 

different peanut fermented milk samples. 

Titratable acidity increased by extending 

the fermentation period. High acidity in 

supplemented beverages with GA was 

due to high growth of the strain BB536 

and carbohydrates breaks down. The 

increase in acidity is correlated well with 

pH reduction  mainly due to growth of 

Bifidobacterium longum BB536 The rate 

of pH decreases at maximum growth of 

strain BB536 were 1.16, 1. 01 ,1 .21 and 

0.9 in fermented peanut milk, peanut 

milk supplemented with Acacia senegal 

(Hashab)peanut milk supplemented with 

Acacia seyal (Taleh) peanut milk 

supplemented with a mix Acacia 

(senegal + seyal) respectively.  The 

maximum growth rate of B. longum 

BB536 in different fermented beverages 

were 5.36, 6.79, 6.3 and 6.95 log 

CFU/ml for  control, peanut milk 

supplemented with Acacia senegal, 

peanut milk supplemented with Acacia 

seyal and peanut milk mix Acacia 

(senegal+ seyal) respectively, they 

produce acids, which causes an increase 

in acidity and a decrease in pH (Abou-

Dobara.etal,2016). The fermentation 

profile for increase in cell numbers and 

production of acids resulted in a 

reduction in the growth rate after 

maximum growth attained, at the end of 

these fermentations suggests that the 

growth stopped because of lack of 

carbohydrate substrate. The level of 

organic acids at the end of the 

fermentation might be responsible for the 

reduction in cell numbers (Gupta et al. 

2010). Studies carried out under 

controlled pH conditions have indicated 

that the accumulation of acids during the 

fermentation is responsible for decrease 

in growth rate (Desjardins et al., 1990). 

 

Table 2: pH changes during the growth of Bifidobacterium longum BB536 in fermented 

beverages* 

Values are mean ± SD for replicate independent runs. 

Values that carried the different superscript letter in the same row are significantly different at p<0.05.   

Values that carried the same superscript letter in the same column aren’t significantly different at p<0.05.   

 pH 

 

Fermented Beverages 

Time (h) 

 

Peanut milk 

without GA 

control 

 

Peanut milk 

supplemented with 

Acacia senegal 

 

Peanut milk 

supplemented with 

Acacia seyal 

 

Peanut milk 

supplemented with 

mixAcacia 

senegal+ seyal  

Initial growth time 0 h 6.67± 0.04a 6.25 ±  0.05a 6.35±0.02a 6.41 ±  0.04a 

6h  6.46 ±0.03a 6.11±  0.01 ab 6.21±  0.01b 6.39 ±  0.02b 

12h 6.21± 0.02b 6.03 ±  0.07 bc 6.15 ± 0.01bc 6.20 ±  0.02c 

18 h 5.51 ± 0.02c 5.24 ±  0.03c 5.45 ±  0.04c 5.51 ± 0.01d 

24h 5.26  ± 0.01d 5.0 ±  0.01d 5.15±   0.02d 5.08 ±   0.02e 

30h 4.69  ± 0.03e 4.55 ±  0.02e 4.87 ±  0.10e 4.98 ±  0.03f 

36h 4.51 ± 0.02f 4.24 ±  0.01h 4.45 ±  0.02f 4.51 ± 0.01h 

42 h 4.10±0.01h 4.07 ±0.00i 4.25 ±0.01h 4.48±0.01i 
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Peanut milk (mix) prepared using peanut milk and 1% gums of Acacia senegal (Hashab) and Acacia seyal 

(Taleh) in 1:1. 

Table 3: Titratable acidity (%) during the initial and maximum growth of 

Bifidobacterium longum BB536 in different beverages * 

 

Values are mean ± SD for replicate independent runs. 

Values that carried the different superscript letter in the same row are significantly different at p<0.05.   

Values that carried the same superscript letter in the same column aren’t significantly different at p<0.05.   

Peanut milk (mix) prepared using peanut milk and 1% gums of Acacia senegal (Hashab) and Acacia seyal 

(Taleh) in 1:1. 

There is a relation between microbial 

growth and acidity production the strong 

of the relationship as demonstrated by 

percent correlation (60 – 96) dependent 

on types of Gum Arabic supplement. 

Total Soluble Solids (TSS) changes 

during fermentation of different 

beverages with Bifidobacterium longum 

BB536: Table 4 shows changes in total 

soluble solids (TSS) during fermentation 

of different formulated beverages with 

Bifidobacterium longum BB536. 

There were significant (P<0.05) decrease 

in TSS levels in all types of fermented 

beverages by extending the fermentation 

period. The rates of TSS decrease at 

maximum growth were 0.08, 0.33, 0.03, 

and 0.27 in fermented peanut milk, 

peanut milk supplemented with Acacia 

senegal ( hashab) peanut milk  

supplemented with  Acacia seyal (taleh) 

and peanut milk supplemented with  mix 

Acacia (senegal + seyal). A similar 

decrease in TSS during traditional 

fermentation of malwa was reported 

(Muyanj et al., 2010). Gum Arabic 

contains about 78-88% of solid 

substances and amino acids (Montengro 

et al., 2012). The GA supplementation in 

peanut milk led to a high concentration 

of solid substances during the 

fermentation time in the beverages. The  

main  metabolic  products  of  

carbohydrate  fermentation  by  probiotic  

activity  are  organic  acids  substantiated  

by  a  drop  in  pH  of  the  surrounding  

environment. This result agreed with the 

study of McMaster et al.  (2005),  who  

noted  a  great  loss  in  viability  of 

Bifidobacterium  due  to  increased 

acidity,  which  lowers  the survivability  

in  fermented  milk  than  in  control  

 Types of beverages  

Titratable   acidity (%) 

Peanut milk 

without GA 

control 

Peanut milk 

supplemented with 

Acacia senegal 

 

Peanut milk 

supplemented with 

Acacia seyal 

 

Peanut milk 

supplemented with 

mixAcacia senegal+ 

seyal  

 0 h 0.17±0.00
c 
  0.19 ± 0.00

e
 0.19±0.00

c
 0.18±0.00

f
 

6h 0.19±0.00
c
   0.21±0.02

d
 0.21±0.02

d
  0.20±0.01

e
  

12h 0.26±0.02
b 
  0.23±0.03

cd
 0.22±0.02

c
  0.21±0.01

d
  

18h Maximum 

growth time 

0.28±0.00
b
   0.28±0.00

c
 0.24±0.00

d
   0.29±0.00

cd
   

24h 0.29±0.00
b
   0.30±0.01

b
 0.26±0.01

c
   0.30±0.00

c 
  

30h 0.30±0.02
ab

 0.31±0.02
b
 0.29±0.03

b
 0.33±0.01

b
 

36 h 0.31±0.00
ab

   0.33±0.00
ab

 0.31±0.00
ab

   0.34±0.00
a
   

42 h 0.33±0.00
a
   0.34±0.01

a
 0.32±0.01

a
   0.34±0.00

a 
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without fermentation (Ouwehand etal,2002) 

Table 4: TSS (%) changes during the growth of the strain Bifidobacterium longumBB536 

in different beverages *  

 

Fermented 

beverages time (h) 

TSS (%) 

Peanut milk 

without GA 

(Control) 

Peanut milk 

supplemented with 

gum Acacia 

senegal  

Peanut milk 

supplemented with 

gum Acacia seyal  

Peanut milk 

supplemented with 

gum mix Acacia 

senegal+ seyal  

0h 2.37±0.05
a
 2.82± 0.02

abc
   2.96±0.01

b 
  2.89± 0.01

a
   

6h 2.23±0.03
b
   2.68± 0.01

abc
   2.77±0.02

c
   2.43± 0.02

d
   

12h 2.07±0.06
c
   3.03± 0.07

ab
   3.06±0.12

ab
   2.31± 0.01

e
   

18h maximum 

growth 

2.29±0.01
b
   3.15±0.14

a
   3.11±0.01

a 
  2.62 ±0.03

b
   

24h 1.81±0.01
d
   2.98±0.02

ab
   2.99±0.03

ab
   2.52±0.01

c 
  

30h 1.63±0.03
e 
  2.47± 0.03

bc
   2.33±0.03

d 
  2.22±0.03

f
   

36h 1.39±0.01
f
   2.36±0.06

c
   2.22± 0.02

d
   1.12±0.03

g
   

42h 1.17±0.02
g
   1.32±0.05

d
   1.99±0.01

e
   0.80±0.12

h
   

Values are mean ± SD for triplicate independent runs. 

Values that carried the different superscript letter in the same row are significantly different at p<0.05.   

Values that carried the same superscript letter in the same column aren’t significantly different at p<0.05.   

Peanut milk (mix) prepared using peanut milk and 1% gums 0f Acacia senegal ( Hashab) and Acacia seyal 

(Taleh) in 1:1. 

Total sugar during fermentation of 

different beverages with 

Bifidobacterium longum BB536: The 

result in Table 5 showed significant 

(P<0.05) decrease in sugar levels of all 

fermented beverages with an extended 

fermentation period. The strain BB536 

ferment Gum Arabic and produces  sugar 

and organic acids, mainly acetic, lactic, 

propunic, butyric and other organic 

acids(Sefa-Dedeh et al.,2003).  

Table 5: Total sugars (%) during the initial and maximum growth of Bifidobacterium 

longum BB536 in different beverages* 

Fermented 

beverages 

 

Time(h) 

Types of beverages  

Total sugars (%) 

Peanut milk 

without GA 

control 

Peanut milk 

supplemented with 

gum Acacia senegal 

 

Peanut milk supplemented 

with gum Acacia seyal 

 

Peanut milk supplemented 

with mix gum Acacia 

senegal+ seyal  

Initial growth 0h 0.41±0.00a 0.29 ± 0.09e 0.38 ± 0.00de 0.39 ± 0.00de 

6h 0.39±0.01a 0.32±0.01e 0.63 ± 0.03e 0.51±0.02c 

12h 0.31±0.01c 0.89±0.01c 0.98±0.00d 0.88±0.01b 

18h Maximum 

growth 

0.35±0.02b 

 

1.21 ± 0.00a 1.85 ± 0.00a 1.02 ± 0.02a 

24h 0.28±0.01d 1.19±0.01a 1.81±0.01a 1.01±0.01a 

30h 0.22±0.01e 1.03±0.05b 1.43±0.09b 0.95±0.09ab 

36 h 0.21±0.00e 0.95±0.04c 1.22±0.03c 0.93±0.04ab 

42h 0.12±0.01f 0.65±0.01d 0.95±0.08d 0.85±0.015b 

 Values are mean ± SD for triplicate independent runs. 

Values that carried the difference superscript letter in the same row are significantly different at p<0.05.   

Values that carried the same superscript letter in the same column aren’t significantly different at p<0.05.   

Peanut milk (mix) prepared using peanut milk and 1% gums of Acacia senegal (Hashab) and Acacia seyal 

(Taleh) in 1:1. 
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The rates of sugar decreased at maximum 

growth of strain Bifidobacterium longum 

BB536 and they were 0.06, 0.92, 1.47, 

and 0.63 in fermented peanut milk,  the 

peanut milk supplemented with Acacia 

Senegal (Hashab), peanut milk 

supplemented with Acacia seyal taleh, 

and peanut milk mix , respectively. Gum 

Arabic is a branched-chain, complex 

polysaccharide, (Badreldin  et  al.,  2008;  

Abdul-Hadi  et  al.,  2010), and these 

variations in total sugar refer to the strain 

activity, which break down complex 

polysaccharide during the fermentation 

time in different fermented beverages 

containing gums Arabic, and correlated 

well with the decrease in TSS. 

Changes in moisture during the 

fermentation of different fermented 

beverages:  Results in Table 6 showed 

the moisture content of different 

fermented beverages. There were a light 

increases in moisture of different 

fermented beverages by extending the 

fermentation period. The amount of 

moisture in fermented peanut milk, 

peanut milk supplemented with  Acacia 

senegal (Hashab) peanut milk 

supplemented with  Acacia seyal (Taleh) 

peanut milk supplemented with  a mix 

(senegal + seyal), was 0.58, 0.73 ,0.71, 

and 0.98 % respectively. Gum Arabic is 

utilized in food products as an emulsifier 

and stabilizer material (Montengro et al., 

2012). The stabilizer reduces water in 

fermented medium production. 

Therefore, during the fermentation 

process, increase in moisture might 

indicate a high enzymatic activity that 

breaks down the macro component into 

simpler ones and to the release of water. 

Table 6: Moisture %of the different fermented beverages during growth and refrigeration 

storage* 

Values are mean ± SD for triplicate independent runs. 

Values that carried the different superscript letter in the same row are significantly different at p<0.05.   

Values that carried the same superscript letter in the same column aren’t significantly different at p<0.05.   

Peanut milk (mix) prepared using peanut milk and 1% gums of Acacia senegal (Hashab) and Acacia seyal 

(Taleh) in 1:1. 

Conclusion:   
The results obtained in this study show a 

certain stimulatory effect of the addition 

of gum Arabic on the Bifidobacterium 

longum BB536 growth in peanut milk. 

The addition of GA had a positive effect 

resulting in the largest number of 

bifidobacterial cells in fermented peanut 

milk, and a faster pH value decreases. 

The  supplementation  of  different types 

of Gums Arabic  has shown  a  very  

good  effect  on  growth  of B. longum 

BB536. The growth of strain BB536 in 

formulated peanut milk with gum Arabic 

improved in comparison to the control 

Fermented 

Beverages 

Time (h) 

Types of beverages  

 Moisture % 

 Peanut milk 

without GA 

(Control) 

Peanut milk 

supplemented 

with gum Acacia 

senegal 

Peanut milk 

supplemented 

with gum Acacia 

seyal 

 

Peanut milk 

supplemented with 

mix gum Acacia 

senegal+ seyal  

Initial growth 

time 0 h 

87.30 ±0.01
b
 86.26±0.01

b
 86.59 ±0.00

b
 86.12±0.02

b
 

Maximum 

growth time 18 h 

87.88 ±0.06
a
 86.99±0.06

a
 87.30 ±0.01

a
 87.10± 0.01

a
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without gum Arabic. The developed 

media could contribute positively to 

deliver B. longum BB536 besides 

conferring additional nutritional value to 

the diet. Therefore,  gums Arabic  has 

exerted a prebiotic effect at 1%  in  

peanut  milk,  since its stimulation  and  

promotion  of growth of  

Bifidobacterium longum BB536 is 

proved. 
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