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ABSTRACT 
 

Milk permeate is considered to be the major by product of the cheese industry, obtained from ultrafiltration 
technique (UF). Milk is a source of vitamins and minerals that are important to the human health. Milk permeate 
is considered as waste, thus it could be used for the manufacture of some food products such as beverages. The 
beverages product was blended with Lemon, Guava and Mint. The beverages were determined for their 
chemical, physical and sensory evaluation at zero time and during storage for 30 days at 4±1˚C. Results 
indicated that ascorbic acid and minerals content of all beverages were higher as compared with permeate only 
without fruit, also show that the addition of permeate to Lemon and Guava increased ascorbic acid content and 
antioxidant. Generally, permeate supplemented with Lemon, Guava and Mint contained high levels of major 
elements compared with permeate which improves the bioavailability of calcium. Beverages fortified with 
Lemon as well as Guava could be recommended as a new acceptable functional products.  
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Introduction 
 

Ultrafiltration of milk produces a large quantity of permeate as by-product. The dairy industry generates 
significant liquid waste, whose disposal requires a large amount of capital investment. It contains Lactose as the 
major constituent in addition to water soluble vitamins and the salts of milk. (Menrad et al., 2000) Therefore, 
permeate can be considered as a solution of nutritious significance. It consists mainly of lactose (65% to 85%) 
and has often been regarded something of a "problem" - dairy producers didn't have a use for it. It sounds like 
something we shouldn’t be putting into our bodies. But permeate is not harmful-you already consume it 
whenever you drink milk (Beucler et al., 2005).  With regards to the use of permeate in food industry, several 
procedures may be applied to obtain products of modified properties which upgrade their use. This is quite 
important since permeate itself is of limited use, primarily because lactose has low sweetness, low solubility and 
is poorly digested by lactose-intolerant people. One of the only milk products that has not been extensively used 
in the food or health industry is milk permeate. Although still viewed as a waste product of the UF (ultra-
filtration) process, approximately 85% of the total milk used for manufacturing cheese is discarded as whey or 
permeate.                                                                 

 Milk permeate is a source of high quality vitamins and minerals that are important to the human health. 
Permeate resembles a problem for dairy industries in its disposal as a source for environmental pollution. 
however, great attentions were directed for utilizing permeate in the production of many useful product (El-
Nawawy et al., 2009). The permeate, obtained from the best microfiltration process, was employed in the 
preparation of fermented milks (Debon et al., 2012) Milk permeate contains electrolytes-sodium, potassium, 
magnesium, zinc and calcium –that could be utilized in beverages. Milk permeate is rich in minerals not found 
in substitute ingredients and enhances the overall nutritional content of a food product (Fitzpatrick et al., 2001)  
.On the other hand using milk permeates was able to produce a good quality chocolate milk (Bayoumi et al., 
2011) However, using the permeate has economic important because it is considered valuable substitute to skim 
milk as partial or whole replacement. (Hattem et al., 2011) utilized milk permeate in the manufacture of sport 
drinks. Through several processes namely heat, fermentation and clarification. Also fruit beverages were 
prepared using the pretreated permeate and fruit homogenates at ratio 3:1(v/ww).Their results revealed that milk 
permeate was a good source of essential electrolytes such as calcium, potassium, sodium ,magnesium  and 
phosphorus which may  be taken as sports drinks after normal or vigorous exercise to replace these ions.                                                       
  Citrus fruit (Lemon, orange) have long been considered a valuable part of a healthy and nutritious diet and it is 
well established that some of the nutrients in citrus prompted health and provide protection against chronic 
disease. (Abibelli et al., 2009) Citrus fruits generally have the highest antioxidant activity of all fruit classes 
may protect against cancer, heart disease, cataracts, degeneration of the macular area of eyes and infection. 
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Citrus juices, particularly Lemon juice, contain high levels of flavonoids (800-1500mg L-1), especially 
flavanone and flavoneglycosides (González et al., 2008). Among flavonoids, hesperidin and eriocitrin 
(flavanones) (e.g. 90% in Lemon), (flavones) are the main compounds present. Moreover, Additional minor 
flavonoids identified in Lemon juice are iso/limocitrol 3-b-glucoside and limocitrin 3-b-glucoside.Quercetin and 
myricetin as well as other phenolic compounds were very low concentration (Chornomaz et al., 2013). 

Guava fruit is an excellent source of antioxidant, vitamin C. 100 g fresh fruit provides 228 mg of this 
vitamin, more than three times of the required DRI (daily-recommended intake). Flesh just underneath its outer 
thick rind contains exceptionally higher levels of vitamin C than its inner creamy pulp. Guava is low in calories 
and fats but has several vital vitamins, minerals, and antioxidant (poly-phenolic and flavonoid compounds) that 
play a pivotal role in the prevention of cancers, aging, and infections (McCoy, 2005).  

Peppermint (Mentha piperita) are famous aromatic and medicinal herb that are used in traditional and folk 
medicines in the world for the antimicrobial and antioxidant properties, Peppermint is one of the most widely 
consumed single ingredient herbal teas, .The phenolic constituents of the leaves include several flavonoids. Mint 
leaves provide a considerable amount of pre-cources of vitamin A. Vitamin A promotes healthy skin and 
supports immune   system (Farag et al., 2003).  

The functional beverage can play an important role in health promotion and disease prevention. These 
increases burden on health care system by a continues preventative mechanism (Shahidi, 2004). The functional 
beverages not only provide taste and refreshment satisfaction ,but can also provide necessary nutrient to prevent 
diseases related to nutrition such as diabetes, hypertension (Schnitter, 2001).The development of low cost  
health  beneficial beverage is a demand of time. 

The aim of this study were to produce a new low calories, antoxidative beverages from milk permeate with 
the addition of different fruit and Mint and study the chemical, microbiological and organoleptic properties 
throughout the refrigerated storage for 30 days. 
 

Materials and Methods 
 
Materials                                                                                                     

Fresh milk permeate was obtained from Animal Production Research Institute, Agriculture Research 
Center, Dokki, Giza. It was a by-product from the UF cow's skim milk. Lemon, Guava and Mint were obtained 
from local market, Giza.   
                                                                                              
Methods                                       

Fully ripened Lemon and Guava fruit were cleaned, peeled, cut into pieces after removing the funicular part 
spongy containing, seed from the Guava and discard seeds from Lemon then were blended in warring blender. 
Mint leaves were cleaned, cut into pieces.                                                            

   The permerate was added to Lemon , Guava and Mint at the ratio of  3:1, sugar was added at a level of 
about 13 Brix to all treated samples in Moulinex blender (type LM2421 41, France), and heated at 80°C for 10 
min in a water bath and then cooled to room temperature, according to Gupta, (1998). 

The prepared beverages were filled into sterilized dark glass bottle and stored at 4 ͦ C for 30 days  
 

Chemical analysis                                                                                           
Moisture, protein, Fat, Fiber, ash and refractive index were determined according to A. O. A. C (2007). TSS 

(Total soluble solid) (°Brix) was determined by measurement of the refractive index with an Atago model RX-
1000 digital refractometer at 20°C (Atago Co, Ltd. Carnation, WA). Titrable acidity was measured by titration 
with 0.1 N NaOH solution and expressed as g citric acid /100 ml beverage according to the method described in 
A.O.A.C (2005).                                                                       

Ascorbic acid was determined by visual titration, using 2, 6- dichlorophenol indophenol method and 
expressed as mg/100ml beverage according to the method described in A. O. A. C. (2005).                              

The pH value was determined at 20 ºC using a digital pH meter (WTW Inolab pH-L1, Germany) calibrated 
with pH 4 and pH 7 buffer solutions according to the method described in A. O. A. C. (2005).                                  
 Antioxidant activity (AOA) by DPPH were determined by the method of SU and Silva, (2009). DPPH 
scavenging activity was calculated by using the equation                                                                                                     
                                    % inhibition of DPPH= ABS control - Abs sample/Abs control                         

Apparent viscosity of samples were measured directly using Brookfield Digital Rheometer, Model DVIII 
Ultra (SC4-21 spindle). The viscometer was operated at 10 rpm. The sample was placed in a small sample 
adapter and a constant temperature water bath was used to maintain the desired temperature (25˚C± 1) 
Shahnawaz and Shiekh, (2011). 
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Minerals content 
Minerals (Ca, Fe, P, Zn, Mg, Na, K and Cu) were determined according to the method described by 

Ranganna, (1979). 
  
Microbiological examination     

Microbiological tests including Total plat count& yeasts and molds. Microbial count Representative, 10 ml 
was aseptically mixed with 90 ml distilled water and homogenized by shaking. Subsequent decimal dilutions 
were prepared with the same diluents and in all cases duplicate-counting plates were prepared of appropriate 
dilutions. Total viable count was carried out using the pour plate method described by Harrigan, (1998). 

                                                                                                              
Organoleptic evaluation 

The organoleptic properties of properties of beverage were evaluated by standard taste panelists of the 
staff members of the Food Technology Research Institute (FTRI).All samples were evaluated for flavor                    
(10points),color(10points),taste(10points),and palatability (10 points according to Bodyfelt et al., (1988 ).  

                                                           
Statistical analysis  

The data were analyzed according to the Statistical Analysis System User's Guide (S.A.S., 2000). Duncan 
multiple ranges was used to analyze the statistical significance. Values of different parameters were expressed 
as the means with last significant difference                                                    
 

Results and Discussion 
 

   Permeate, Lemon, Guava and Mint were chemically analyzed and the results are given in table (1). Data 
in Table (1) shows that moisture content of Lemon, Mint, Guava and permeate were 80.0, 83.4, 85.3 and 93.5% 
respectively. Total soluble of Lemon, Guava, Mint and permeate 9.0, 10.2. 4.0 and 5.8 respectively .Guava had 
the highest contents of total soluble solids, the difference could be attributed to the highest total solids and 
carbohydrates content of fresh fruit (Gafour et al., 2006) On the other hand, permeate and Guava had the highest 
pH values 6.25 and 3.80 than other samples. The pH of permeate (control) was 6.3. This was mainly due to the 
fact that the pH of permeate was adjusted. However, the pH values of beverages (4.2, 4.8 and 5.5) for Lemon, 
Guava and Mint respectively) were significantly lower than that of the control 6.31. This may be due to the 
lactose in the permeate should logically be hydrolyzed into glucose and galactose before some of the glucose 
gets fermented into Lactic acid. (Edris and Farrag, 2003)  However, this is quite important and saves people 
with lactose intolerance concerning. Permeate is an aqueous solution removed from milk and whey by ultra-
filtration and is considered as waste products. thus, reprocessing and eventual utilization of waste products have 
beneficial uses rather than discharge to the environment which cause detriment effects objective .Add permeate 
to fresh Lemon, Guava and Mint to produce beverage with highly nutrient value and natural antioxidant sources 
.Guava are rich sources of minerals and fiber, while permeate is rich in calcium as animal source (Adibelli et al., 
2009).  

 
Table 1: Chemical Composition of Raw Materials used in beverages  

Chemical Constituents   Lemon  Guava  Mint  Permeate  

Moisture  %  83.6±0.074b 83.2±0.54b  77.3±0.61c  92.8±0.89a  

Protein %  0.5±0.31b  0.4±0.22b  0.8±0.16a  0.13±0.15c  

Fat %  0.3±0.22c  0.5±0.24b  2.6±0.09a  0.11±0.34c  

Fiber %  4.0±0.38c  5.3±0.44b  5.8±0.12a  0.4±0.09c  

Ash %  0.6±0.30b  0.6±0.45b  3.5±0.34a  0.1±0.21c  

pH value  3.0±0.35d  3.80±0.39c  4.5±0.48b  5.3±0.54a  

TSS  11.0±0.58a  10.0±0.65b  10.0±0.21b  6.7±0.32c  

Values are means of three replicates ±SD. Values number in the same raw followed by the same letter are not significantly different at 0.05 
level. LSD= Least significant differences        

      
While table (2) show that Vitamin C 93.0, 228.0, 31 and 0.62 respectively. Guava is an excellent source of 

Vitamin C. It contains 228.3 mg which is equal to 338% of RDA required in the daily diet. Vitamin C is water 
soluble vitamin which means that it is washed out of body through excretion and thus needs to replenish every 
day. A one fruit of Guava a day can restore the loss of this vitamin completely.  

The data of pH values and total acidity contents are in accordance with those of (Chen et al., 2011) who 
reported that the increased of titratable acidity could be due to the production of organic acids as lactic and 
acetic acids during the degradation of carbohydrates to provide energy for the growth seedling .Lemon permeate 
beverage was high viable vitamin C content. The health benefit s are a result of the intake of antioxidants and 
protective substance like carotenoids and vitamin C.                                        
                                                                             



Middle East J. Appl. Sci., 6(1): 155-161, 2016 
ISSN 2077-4613 
 

158 

Table 2: Mineral and vitamins of raw materials used in  beverages   
Permeate Mint Guava Lemon Mineral 

0.62±0.78d 31±1.45c 228.3±0.45a 93±0.38b Vitamin C mg/100g 
15±0.45d 4248±0.88b 765±0.89a 22±1.85c Vitamin A IU/100g 
1.5±1.59c 31±0.67a 1.8±1.84c 2 ±0.98b Na mg/100g 

33.0±0.56b 243±0.79a 18±1.24d 26.0±1.58c Ca mg/100g 
0.01±0.5c 2.08±1.0a 0.26±0.21c 0.60±0.34b Fe mg/100g 
0.01±0.2c 1.11±0.89a 0.23±0.53b 0.06±0.77c Zn mg/100g 
0.13±1.4c 1.176±0.48a 0.15±0.66b 0.03±0.07d P   mg/100g 

140.0±0.55a 80 ±0.49b 22 ±1.98c 8 ±1.49d Mg mg/100g 
3±0.39c 2.5±1.02d 3.5±1.43b 3.8±0.23a Cu mg/100g 

 Values are means of three replicates ±SD. Values number in the same raw followed by the same letter are not significantly different at 0.05 
level. LSD= Least significant differences                                     

 
The data presented in table (3) shows the moisture content of Lemon permeate beverage decreased to 79,6 

% also to 82.5% with Guava fruit and sucrose. The results indicate that Guava mixed with permeate has highest 
values for ascorbic acid content compared with the others. While, viscosity was range from 490 to 550 cp (table 
3). Antioxidant in beverages were 40.04, 47. 64 and 55.89 permeate with Lemon, Guava and Mint, respectively. 
The T.S.S of peppermint, Limon and Guava beverage was 13.0 Brix this value according to El-Faki, (2010).                                                                     
 
Table 3: Physicochemical constituent of permeate beverages at zero time                                                                       

Permeate with Mint Permeate with Guava Permeate with Lemon Treatments 
80  ± 0.874b 82.5± 0.566a 79.6±1.673c Moisture    %                    
0.33±0.098b 0.53 ± 1.656a 0.28 ±0.776c Ash % 

33 ± 1.563c 54 ±1.127a 40  ±0.654b Vit C mg/100ml 
13.0±0.045a 13.0±0.065a 13.0±0.056a T.S.S 
0.4  ±0.326c 0.2 ±1.434b 0.3± 0-988a Titratable Acidity % 

5 .5  ± 0.987a 4.0  ±  0.344b 3.8 ± 1.543c pH value 
1.12±0.993b 1.35 ±0.348a 1.34± 0.674a Refractive index 

550  ± 1.764b 660 ±0.457a 490 ±1.946c Viscosity cp                    
55.89 ± 1.544a 47.64 ± 1.074b 40.04± 0.886c Antioxidant %                    

Values are means of three replicates ±SD. Values number in the same raw followed by the same letter are not significantly different at 0.05 
level. LSD= Least significant differences                      
    

Table (4) shows the major minerals, and showed that negligible changes in Mg, Na and K for Lemon 
beverage while Guava beverage show calcium content increased after mixing permeate with Guava fruit .On the 
other hand, some micro elements found in trace amounts as Mn and Cu but permeate with Mint show mineral 
are slowly change.  

                                                                  
Table 4: Minerals content of permeate Lemon, Guava and Mint beverages at zero time (mg/ 100ml)                                                                                           

Permeate with Mint Permeate with Guava Permeate with Lemon Treatments 
12.6±1.85c 20.6±0.92b 28.45±0.77a Fe 
1.08±1.85c 1.67±0.66b 1.33±0.85a Zn 
44±0.39c 78±0.83a 52.8±0.79b Ca 
3.6±0.34c 6.4±0.49a 5.2±1.72b Na 

16.5±1.84c 22.7±0.87a 19.5±0.72b Mg 
1.9±1.19c 2.2±0.92b 2.5±0.56a Mn 

2.30±1.02c 2.75± 0.75b 2.22±0.83a Cu 
Values are means of three replicates ±SD. Values number in the same raw followed by the same        
Letter are not significantly different at 0.05 level. LSD= Least significant differences                           

 
The effect of storage period on chemical composition of Lemon permeate was evaluated and the results are 

presented in table (5) there were no remarkable differences in moisture, ash and Refractive index for all selected 
beverages after storage period at temperature.4˚C for 30 days comparing with control permeate. The moisture 
content ranged from 79.5- 82.5 and ash 0.28-0.55 %.Refractive index 1.33 to 1.35, respectively .On the other 
hand ,ascorbic acid content for all beverages decreased during storage period. These results are in accordance 
with those reported by Hernandez et al. (2007). Antioxidant activity decreased in all samples, after storage. 
During storage, these antioxidants react with free radicals, which were produced by aerial oxygen, and depleted. 
So, the concentration of phenol, flavonoids and ascorbic acid decrease during storage, even though stored at 
refrigerator. For these reason, fruit juices contained less amount of antioxidant than fresh one after 30 days 
storage (Sreerupa et al., 2014). In table (5), it could be clearly seen that pH values increased during storage 
period. The increment in acidity after 30 days in beverage due to the start of spoilage or fermentation of sample 
(Esteve et al., 2005).  

This fluctuation may be attributed to polymerization reactions and synthesis of new compounds during 
storage .Meanwhile, total treatable acidity Lemon permeate beverage decreased due to the combined effects of 
leaching and oxidation of organic acids in the biological matrix and breakdown of pectin substance into acids 
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and oxidation of reducing sugars. Kausar et al. (2012) reported that high acid in beverage and low pH may be 
due to the production of acetic acid and lactic acid during storage. 
 
Table 5: Effect of storage period after 30 days on permeate fruit beverage  

Permerate with Mint Permerate with Guava Permerate with Lemon  
80±1.43b 82.5±0.88a 79.5±0.76c Moisture %                    

0-34±0,49b 0.55±0.77a 0.28±0.73c Ash% 
32±0.55c 50±0.75a 38±0.93b Vit C ml/100ml 
0.6±1.8c 0.5±0.83b 0.5±0.44a  Titratable Acidity %   

5.5±0.48a 5.0±0.99b 4.5±0.95c pH value 
12±0.33c 14±0.25b 14.5±0.94a TSS 

1.35±0.76a 1.34±0.74a 1.33±0.88a Refractive index  
550±0.88b 660±0.63a 45±1.84c Viscosity cp 

53.44±0.12c 45.2±0.69b 42.6±0.89a Antioxidant % 
Values are means of three replicates ±SD. Values number in the same raw followed by the  same letter are not significantly different at 0.05 
level. LSD= Least significant differences 

     
      The data in table (6) shows that minerals in beverage after 30 days were negligible changed in Mg, Na and 
Mn beverages due to the stable, also no changes in ash contents during storage period .Meanwhile Fe content 
reached to 68.6, 77.0, 55.6 respectively, on the other hand, microelement as Mn and Cu found as trace amounts 
in stored Guava, Mint beverage .data also ascertained that calcium is the major minerals. The factor that 
contribute to better availability of calcium from milk include lactose ,phosphorus and vitamins (El-Sayed et al., 
2007). Generally, adding permeate of fruits homogenates, were accompanied by high level of Sodium, Calcium, 
Zink, Magnesium and Iron content of beverages due to the high contents of these elements in permeate.                                                                                    
  
 Table 6: Effect of storage period on Minerals after 30 days on permeate  beverages                                                                                                 

Permeate with Mint Permeate with Guava Permeate with Lemon Minerales 
55.6±1.11ª 77.0±0.84a 68.6±1.32a Fe 
12±0.40d 14±0.89c 34.5±1.55b Zn 
18±0.34c 45.5±1.39b 33.9±0.97c Ca 
30±0.98b 15±1.52c 11±0.93c Mg 
26±0.89b 16±1.33c 21±0.30c Mn 
2.9±0.47b 3±0.98a 2.9±0.23b Cu 

Each value in a colum followed by the same letter are not significantly different at p≤0.05 

        
Data of the sensory evaluation color, taste, flavor and accepted ability of beverage made with Lemon, 

Guava and Mint with permeate was shown in table (7).  Results indicated that the beverage have a good scores 
for acceptability by panel taste the change or loss of flavor and taste which may be due to the degradation of 
ascorbic acid and furfural production. The change in color parameter may be due to the maillard reaction 
between sugars and amino acids (Mufandaedza et al., 2006). Beverage with Lemon in all treatments showed 
significantly high scores for all sensory tested (color, taste, flavor and acceptability) compared with Guava and 
Mint.                                                                                                        

There were no significant differences between all treatments during storage period after 30 days. Total 
score gradually decreased after 30 days of storage (Castro et al., 2013). Total score ranged from 9.2 to 6.7 at the 
beginning of storage and then decreased to 8.3 to 6.3 at the end of storage period. Also, taste and flavor scores in 
Lemon beverage was the slightly higher in fresh and along time of the storage followed by slightly decrease. 
Table (7) acceptability increased within the first of storage period (ElNawawy, 2009). From the fore mentioned 
data it could clearly concluded that the addition of fresh Lemon, Guava or Mint to permeate increased the 
overall acceptability of beverage.                                                                  

 
Table 7: Sensory evaluation of Lemon, Guava and Mint permeate beverages at zero time and after storage period (30days) 
 Colour  Taste  Flavour  Acceptability  

Zero time 30 days Zero time 30 days Zero time 30 days Zero time 30 days 

Permeate  7.7±0.03b 7.7±0.04b 6.7±0.01c 6.7±0.01c 6.7±0.02c 6.7±0.70c 7.8±0.07a 7.8±0.07a 

Permeate with 
Lemon 

9.0±0.05a 8.0±0.03c 8.8±0.07b 8.8±0.06b 9.2±0.04a 8.2±0.04a 9.8±0.01ª 7.8±0.01c 

Permeate with 

Guava  

9.0±0.04a 8.3±0.04 b 8.0±0.05bc 8.0±0.04bc 8.5±0.03b 8.3±0.06b 9.2±0.04a 7.7±0.04c 

Permeate with 

Mint  

8.7±0.06a 6.3±0.04 c 7.9±0.06 b 6.7±0.02c 8.5±0.03a 6.3±0.02c 8.9±0.04a 6.9±0.05c 

For each treatment within a column; means not sharing the same alphabetical letter are significantly different at 0.05, SD=standard error                                                                           

 
While, table (8) showed results of Microbial Analysis Total Viable Counts (TVC) that were high ranging 

from 1.38 log cfu/mL at zero time and reached 1.55 log cfu/mL at the end of storage period in beverage and 15 
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days were between 1.44 log and after 30 days of storage fortified beverage. (Alwazeer et al., 2002) at refregrder 
total bacterial count increased from log 1.38 cfu/ml in zero time to log 1.66 cfu/ml while total count was not 
detected after 15 days.  

The effect storage of Yeast & Mold, Spore forming, during storage at refrigerator temperatures was 
investigated in Table (8). Due to the high concentrations of Lemon resulted in a dramatic fall in the levels of 
total bacterial count during storage period 30 days. Mold and yeast were absent after 15 day and 30 days. 
                                                           
Table 8: Total counts of fresh and stored beverages log cfu /ml                 

Yeast&mold Total bacteria count Beverages Storage days 

nd 1.38 Lemon 

Zero time nd 1.40 Guava 

nd 1.55 Mint 

nd 1.37 Lemon 

After 15 days nd 1.40 Guava 

nd 1.56 Mint 

nd 2.40 Lemon 

After 30 days nd 2.55 Guava 

nd 2.66 Mint 

*nd :not detected   

 

Conclusion                                                                                                      

One of the main objectives of the food industry is to manufacture products with good sensory acceptance. 
Milk permeate is considered a low cost source of carbon, vitamins and salts therefore, the permeate was mixed 
with Lemon, Guava or Mint, with sucrose 10% to the mixes in the prepared beverages. The addition of permeate 
to fresh Lemon, Guava or Mint for the production of high value drinks and antioxidant natural materials. 
Resulted increasing the acidity, and decreasing in the pH the fruit is also a rich source for minerals, while the 
permeate is rich of calcium as an animal calcium source. It could be concluded that we can produce good 
functional and natural beverages of milk permeate Forli fed with Lemon, Guava or Mint.                                                                                                           
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