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ABSTRACT 
  

Peanut milk was synthesized from a local variety of roasted peanuts, 

pasteurized and preserved with different levels (0.000, 0.025 to 0.05%) of a 

natural preservative nisin. The samples obtained were stored in a refrigerator 

and ambient temperature and were tested for physico-chemical and 

organolaptic attributes after each week of storage. The statistical analysis 

showed that both nisin levels and storage conditions significantly (0.05%) 

affected the shelf life, physico-chemical and organolaptic attributes of peanut 

milk. Shelf life of peanut milk increased from 5 days to 35 days when it was 

stored at refrigerator preserved with 0.05 percent nisin as compared to the 

samples stored at ambient temperature without any preservative (control).  

Fats and proteins degraded more rapidly in samples stored at ambient 

temperature as compared to the ones stored in refrigerator. Also the pH and 

TSS were not stable for the those samples stored at ambient temperature as 

compared to the ones stored in refrigerator and preserved with 0.05% nisin. 

These observations suggested that, peanut milk preserved with nisin at 0.05% 

stored in refrigerator give more days of shelf life, minimum losses in fats and 

proteins, good pH, high total solids and good rank of organoleptic assessment 

as compared to the control samples.  
 

KEYWORDS:  Peanut milk; nisin; shelf life; sensory evaluation; storage.  
 

INTRODUCTION 
 

The peanut, or groundnut (Arachis hypogaea), is a species in the legume or 
"bean" family (Fabaceae). These nuts are enriched with many noteworthy 
nutrients that are essential for optimum health. These are actually legumes, 
but have almost all the qualities that truly nuts have. Peanuts grow best in 
light, sandy loam soil. They require five months of warm weather and 500 to 
1,000 mm (20 to 39 in) annual rain or the equivalent in irrigation water (17). 
Over the last 50 years, peanuts are processed to prepare peanut products in 
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which peanut milk is one of the best products with high proteins and energy. 
Peanut milk and peanut milk products have nutritional benefits because of 
their extreme richness in protein, minerals, and essential fatty acids, which 
are highly valuable in human nutrition. Its composition depends on the desire 
of the producer, but, in all cases, this low cost milk has a very short shelf life 
as a fresh milk. Peanut milk combined with other milks can be preserved by 
spray drying and only then the powder of peanut milk has longer shelf-life 
and can be readily reconstituted in water. Another way is to ferment the 
peanut milk to prepare different products like yogurt, buttermilk, ripened 
cheese curd or tofu (12). Beverages developed from roasted peanuts are 
potential substitutes for fresh dairy milk, but they usually have undesirable 
characteristics such as beany or green off-flavors due to haxanal, suspension 
instability and chalky mouth feel with short shelf life (17).  
 

Peanut milk cannot be stored for more than 5 days in refrigerator without any 
preservative. On adding benzoate or sulfates, it can be stored for 15 to 20 
days (2, 3). To extend the shelf life of peanut milk a preservative named nisin 
is the best choice as compared to other benzoate or sulfate preservatives. It 
is a natural, toxicologically safe, food preservative. It is regarded as natural 
because it is a polypeptide produced by certain strains of the food-grade 
lactic acid bacterium (hereafter referred to as L. Lactis). The first nisin 
producers isolated and identified it in fermented milk products, but since then 
they have been isolated from various dairy products. Nisin exhibits 
antimicrobial activity towards a wide range of bacteria attacking the milk and 
is particularly effective against spores of different fungi (8, 25). Although nisin 
has been approved as a food preservative by the Food and Drug 
Administration (FDA), the low rate production by the producer strains has 
restricted its application in the preservation systems. Therefore, the isolation 
and characterization of new strains of bacteria having the highest production 
capability of nisin have been the main subjective in this respect. (16). 
 

Keeping in view the present study was carried out to examine the effect of 
nisin on the storage stability of peanut milk with objectives to see the effect of 
nisin levels on physiochemical and sensory attributes of peanut milk stored at 
ambient and refrigerated temperature. 
 

MATERIALS AND METHOD 
 

Procedure for peanut milk preparation 

 
The peanut milk was prepared by the method of Ehsanullah et al. (10). 
Roasted peanuts were dried blanched and then soaked in 0.1%, 0.5% and 
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1.0% sodium bicarbonate solution for 6 hours each soak. Darin the liquid and 
add water by weight to the peanuts in the ratio of 2:1. Cook the mixture at 
90

o
C for 30 minutes in an oven. Drain the water present and grind the 

peanuts. Now add water to the ground peanuts in 5:1 ratio and filter the 
slurry. The filtrate is homogenized at 2000 and 4000 psi and pasteurized for 
10 minutes at the 100

o
C to get the peanut milk. Pasteurized peanut milk was 

treated with 0.025 and 0.05% nisin and stored at ambient temperature and 
refrigerator. After every seven days interval the Physico- chemical analysis of 
the samples were carried out according to the procedures to determine pH, 
TSS, fats and total proteins.  
 

Sensory evaluation  
 
Sensory Evaluation was carried out by nine point hedonic scale (18).  
 

Statistical analysis 
 

The data were taken and statistical Analyzed using RCBD. Mean comparison 
was done @ 5% confidence interval using Duncan’s Multiple Range Test (24) 
and Rafiq et al., (20). 

 
RESULTS AND DISCUSSIONS  

 

Shelf life  
 

The statistical analysis of the data showed that storage temperature, 
preservatives and their interaction significantly affected the storage life of 
peanut milk.  The data relating the shelf life of the pasteurized milk with 
different levels of nisin is shown in Figure1. The results showed that 
maximum days of 35 were recorded by peanut milk when it was stored in 
refrigerator with 0.05% nisin followed by 21 days recorded by peanut milk 
stored at ambient temperature preserved with 0.05% nisin while a few days 
of 7 were recorded by peanut milk stored at refrigerator preserved with 0.0% 
nisin followed by 5 days taken when peanut milk was stored in ambient 
temperature. The mean values show that in ambient temperature the shelf 
life was 12.99 days, which increased to 19.02 when stored in refrigerator. 
Similarly an increase in shelf life was recorded when the percentage of nisin 
was increased. Shelf life increased from 6.45 days to 13.55 days when nisin 
level was changed from 0.000% to 0.025%. Similarly shelf life increased from 
13.55 days to 27.83 days when nisin level was changed from 0.025% to 
0.050%. These results showed that shelf life of peanut milk increase when it 

is stored at refrigerator preserved with nisin 0.05%. 
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Means followed by different alphabets are significant (α = 0.05) different from each other 

 
Fig. 1. Impact of nisin levels and storage temperature on shelf life of peanut milk. 

 
Shelf life of peanut milk increased when stored in the refrigerator instead of 
ambient temperature because at refrigerator the temperature was low which 
restrain the growth of microbes and hence peanut milk was stored for a 
longer period of time when stored in refrigerator. Similarly shelf life was more 
when nisin was used as a preservative. nisin significantly increased the shelf 
life of peanut milk stored both in ambient as well as refrigeratorion 
temperature. However the results showed that more days were taken by 
peanut milk preserved with nisin and stored in refrigerator. These results are 
in argument with the findings of Delves (8) who reported the same results of 
storing milk preserved with nisin. These results are also in accordance with 
the findings of Joel and Zhang (12) who also reported extension of shelf life 
of peanut milk.  

 

Fats as affected by storage interval in peanut milk 
 

The statistical analysis of the data showed that storage temperature had a no 
significant effect while nisin levels and interaction of storage temperature and 
nisin levels had significantly affected the fat loss in peanut milk. The data 
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regarding the mean loss of fats (g/100g) in peanut milk stored at different 
temperatures and preserved with different nisin levels is given in Table 1.  
 
Table 1. Mean comparisons of fat loss (g/100g) in peanut milk stored in ambient and 

refrigerator temperatures, preserved with different levels of nisin @ 5% 

confidence interval using Duncan’s Multiple Range Test. 

 
Factor Week of storage 

 Start 1
st
  2

nd
 3

rd
 4

th
 Mean 

                                     Storage temperature 

Ambient 5.53 4.06 1.56 0.00 0.00 2.23b 

Refrigerator 5.33 4.56 3.43 3.03 1.63 3.59a 

LSD = 0.79       

                                      Nisin level 

0.000% 5.30 2.60 0.00 0.00 0.00 1.3c 

0.025% 5.60 5.20 2.60 2.10 0.00 2.6b 

0.050% 5.40 5.20 4.90 2.50 2.49 3.8a 

LSD = 0.56       

Means followed by different alphabets are significant (α = 0.05) different from each other 

 
The mean values for the storage temperature show that in ambient 
temperature the last in fats was 2.06 g/100g which increased to 2.88 g/100g 
when stored in refrigerator. Similarly an increase in mean fat loss was 
recorded when the percentage of nisin was increased. Mean fats loss 
increased from 1.04 g/100g to 2.54 g/100g when the nisin level was changed 
from 0.000 % to 0.025 %. Similarly fats loss increased from 2.54 g/100g to 
3.84 g/100g when the nisin level was changed from 0.025 % to 0.050 %. 
These results showed that fat loss in peanut milk increase when it is stored in 
ambient temperature while it gradually decreases when stored in refrigerator. 
Similarly fats loss decreases when the nisin level was increased.  

 
Fat loss was significantly affected during storage. More fat were lost in the 
pasteurized milk store in ambient temperature. This due to the fact that fats 
denatured by the action of enzymes. On the other hand, fat loss was 
minimum in peanut milk stored at refrigerator as compared to the one stored 
in ambient temperature. Similarly nisin helps to preserve fats for a longer 
period of time both in peanut milks stored in ambient temperature or either 
refrigerator. However the results of fat loss were minimum when peanut milk 
was preserved with nisin and stored in refrigerator.  These results of fat loss 
during storage were closely related to the findings of Joel and Zhang (12) 
and Kpodo et al., (13) who reported that fats continuously losses during 
storage.   
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Total solids affected by storage interval in peanut milk 
 

The statistical analysis of the data showed that storage temperature, nisin 
levels and their interaction significantly affected the total solids (g/100g) 
present in peanut milk. The data regarding the mean total solids in peanut 
milk stored at different temperatures and preserved with different nisin levels 
is given in Table 2.  
 

The mean values for the storage temperature show that in ambient 
temperature the total solids present in peanut milk were 11.48 g/100g which 
decreased to 11.35 g/100g when stored in refrigerator. Similarly an increase 
in mean total solids was recorded when the percentage of nisin was 
increased. Mean total solids increased from 10.7 g/100g to 11.8 g/100g when 
the nisin level was changed from 0.000% to 0.025%. Similarly, total solids 
increased from 11.8 g/100g to 11.0 g/100g when the nisin level was changed 
from 0.025% to 0.050%. These results showed that total solids in peanut milk 
increases when it is stored in ambient temperature while total solids 
decreases when it is stored in the refrigerator. Similarly, total solids in peanut 
milk increased when the nisin level was increased.  
 

Table 2. Mean comparisons of total solids (g/100g) in peanut milk stored in ambient 

and refrigerator temperatures, preserved with different levels of nisin @ 5% 

confidence interval using Duncan’s Multiple Range Test. 
      

Factors 

 

Week of storage 

Start 1
st
 2

nd
 3

rd
 4

th
 Mean 

                                          Storage temperature 

Ambient 11.2 11.3 11.4 11.6 11.8 11.48a 

Refrigerator 11.3 11.3 11.3 11.4 11.4 11.35b 

LSD=     0.03 0.03      

                                     Nisin level 

0.000% 10.5 10.7 10.7 10.8 10.8 10.7c 

0.025% 11.5 11.6 11.6 11.8 11.9 11.8b 

0.050% 11.5 11.6 11.8 11.8 12.1 11.9a 

LSD = 0.04       

Means followed by different alphabets are significant (α = 0.05) different from each other 
 

Total solid in peanut milk increases with storage interval. It is due to a fact 
that more water vapors are evaporated from samples during storage. 
However, more water was lost from peanut milk stored in ambient 
temperature as compared to the one stored in refrigerator because in 
ambient the humidity was less and moisture loss was greater but at 
refrigerator the air was humid and no evaporation took place so total solids 
remain constant and increased slowly. The results are in accordance with the 
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findings of Margaret et al., (15) and Parul et al., (17), Shakoor et al., (23) who 
recorded an increase in total solids of peanut milk with storage. 
 

Proteins affected by storage interval in peanut milk 
 

The statistical analysis of the data showed that storage temperature, nisin 
levels and their interaction significantly affected the proteins g/100g present 
in peanut milk. The data regarding the mean proteins in peanut milk stored at 
different temperatures and preserved with different nisin levels is given in 
Table 3.  
 

The mean values for the storage temperature show that in ambient 
temperature the proteins present in peanut milk were 1.7 g/100g which 
increased to 2.5 g/100g when stored in refrigerator. Similarly an increase in 
mean proteins was recorded when the percentage of nisin was increased. 
Mean proteins increased from 1.5 g/100g to 2.3 g/100g when the nisin level 
was changed from 0.000% to 0.025%. Similarly proteins increased from 2.3 
g/100g to 2.7 g/100g when the nisin level was changed from 0.025% to 
0.050%. These results showed that proteins remain for a longer period of 
time in peanut milk when it is stored in the refrigerator. Also, proteins 
increase when nisin levels are increased.  
 

Table 3. Mean comparison of protein loss (g/100g) in peanut milk stored in ambient 

and refrigerator temperatures, preserved with different levels of nisin @ 5% 

confidence interval using Duncan’s Multiple Range Test. 
 

Factors 

 

Week of storage 

Start 1
st
 2

nd
 3

rd
 4

th
 Mean 

                                    Storage temperature 

Ambient 3.2 2.9 1.8 0.8 0.0 1.7b 

Refrigerator 3.2 3.2 3.0 1.8 1.3 2.5a 

LSD = 0.21           

                                 Nisin level 

0.000% 3.1 2.8 1.5 0.0 0.0 1.5c 

0.025% 3.2 3.1 2.7 1.2 0.9 2.3b 

0.050% 3.2 3.2 3.1 2.7 1.1 2.7a 

LSD = 0.11       

Means followed by different alphabets are significant (α = 0.05) different from each other 
 

Proteins loss was significantly affected during storage. More proteins were 
lost in the pasteurized milk store in ambient temperature. This due to the fact 
that proteins denatured by the action of enzymes. On the other hand 
proteins, loss was minimum in peanut milk stored at refrigerator as compared 
to the one stored in ambient temperature. Similarly nisin helps to preserve 
proteins for a longer period of time both in peanut milks stored in ambient 



M. Hanif et al.  

J. Agric. Res., 2016, 54(3) 

508 

temperature or either refrigerator. However the results of protein loss were 
minimum when peanut milk was preserved with nisin and stored in 
refrigerator.  These results of protein loss during storage were closely related 
to the findings of Joel and Zhang (12), Mahmood et al., (14), and Kpodo et 
al., (13) who reported that proteins continuously losses during storage. 
 

pH affected by storage interval in peanut milk 

 
The statistical analysis of the data showed that storage temperature had a 
nonsignificant effect while nisin levels and interaction of storage temperature 
and nisin levels had significantly affected the pH of peanut milk. The data 
regarding the mean pH in peanut milk stored at different temperatures and 
preserved with different nisin levels is given in Table 4. 
 
Table 4. Mean comparison of the pH of peanut milk stored in ambient and refrigerator 

temperatures, preserved with different levels of nisin @ 5% confidence 

interval using Duncan’s Multiple Range Test. 
 

Factors 

 

Week of storage 

Start 1
st
 2

nd
 3

rd
 4

th
 Mean 

                                      Storage temperature 

Ambient 7.7 7.7 6.5 6.2 5.9 6.9a 

Refrigerator 7.8 7.8 7.5 7.0 6.6 7.2a 

LSD = 0.09           

                                     Nisin level 

0.000% 7.6 7.6 6.2 5.9 5.6 6.6b 

6.9a0.025% 7.8 7.7 7.3 6.8 6.5 7.3a 

0.050% 7.9 7.9 7.5 7.0 6.7 7.4a 

LSD = 0.31       

Means followed by different alphabets are significant (α = 0.05) different from each other 
 

The mean values for pH show that in ambient temperature the pH of peanut 
milk was 6.9 which increased to 7.2 when stored in refrigerator. Similarly an 
increase in mean pH was recorded when the percentage of nisin was 
increased. The mean pH increased from 6.6 to 7.3 when nisin level was 
changed from 0.000% to 0.025%. Similarly pH increased from 7.3 to 7.4 
when nisin level was changed from 0.025% to 0.050%. These results showed 
that pH remain in range of base to slightly acidic in peanut milk when it is 
stored in the refrigerator. Also pH was basic when nisin level is increased. 
 

pH was not much affected by storage temperature and nisin levels, but it was 
greatly changed with increase in storage interval. As the storage time passes 
so the microbes present in peanut milk increases, which causes a decrease 
of which and hence the solution becomes a little acidic. These results are in 
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argument with the findings of Delves (8), Joel and Zhang (12) and Kpodo et 
al., (13) who reported that continuously decrease of pH of peanut milk    
during storage. 

 

Sensory evaluation  
 

The data pertaining to the effect of storage on sensory attribute of peanut 
milk is given in Table 5. The color of the peanut milk is not affected 
significantly by increasing the storage time. The color has been just like dairy 
milk and the taste was Beany flavored. There was a significant effect of 
storage time on aroma and taste scores of peanut milk as they both were 
decreasing simultaneously with the increase in storage time. Appearance, 
Texture and consistency were affected by increasing storage time, because 
the extraction of total solids and protein decreases.  
 

Table 5. Effect of storage time on sensory quality of peanut milk. 

 
Factors Week of storage CD (<0.05) 

 Sensory (Score out of 9) Start 1
ST

 2
nd

 3
rd

 4
th

 

Colour 8.3 8.2 8.2 7.8 7.1 0.14 

Aroma 6.2 6.1 5.4 3.5 3.5 0.09 

Taste 6.4 6.1 5.5 5.0 4.7 0.08 

Appearance 7.5 7.4 7.4 7.3 7.2 0.10 

Texture 7.5 7.3 7.2 7.0 6.8 0.12 

Consistency 7.9 7.8 7.6 6.6 6.2 0.13 

 

The overall score showed that the sensory attributes like Color, Aroma, 
Taste, Appearance, Consistency and Texture of peanut milk decreases 
significantly as the storage time increases. These results are also in 
accordance with the findings of Joel and Zhang (12), Delves (8) and Kpodo 
et al., (13) who reported that sensory attributes of peanut milk decreases 
significantly as the storage time increases. 
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