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ABSTACT 

 
Epidemiological studies have proven the threats associated with the food commodities either as raw or packed after processing. Tetra 
pack milk (TM) and tea whiteners (TT) are increasingly used in the last decade in all social circles due to ready to drink or use in 

Pakistan. This bifocal investigation has provided a clue regarding imbalance in the levels of sodium and potassium. The study of 

microbial activity based on the colony forming unit CFU/mL of fungi and bacteria have been measured in the ranges of 4 – 28 and 68 

x104 - 322 x104, respectively, whereas 36 % Tetra pack milk and 25 % tea whiteners showed the presence of Gram negative bacteria.                 
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INTRODUCTION  

 

Minerals contribute to the buffering capacity of milk, the maintenance of milk pH, the ionic strength and milk’s 

osmotic potential (Perween et al., 2011). Minerals are inorganic elements that maintain their structure throughout 

the processes of digestion, absorption, and metabolism. They play critical roles in virtually all aspects of human 

health and function. Sodium, potassium, magnesium, calcium and phosphorus are required by the body in amounts 

greater than 100mg/day (Murray et al., 2000). The primary functions of potassium and sodium are fluid balance, 

transmission of nerve impulses and muscle contraction. The deficiency of potassium is characterized by muscles 

weakness, paralysis, neuronal inhibition and increased cardiac contractility and excitability, whereas sodium 

deficiency causes muscle activation, anesthesia, fatigue, nausea, vomiting and neuronal inhibition, while its toxic 

effects are characterized by the water retention, high blood pressure and loss of calcium. (Klaassen, 2001; 

Thompson and Manore, 2009).  

Milk in the udder of healthy animals is sterile. However, during its collection, storage and transport, milk can be 

contaminated with different pathogens. Most of these pathogens come from the hide of animals, bedding material, 

manure, feed, milking equipment, and /or milk handlers ((Oyarzabal and Backert, 2012). It is also well established 

that milk quality is greatly influenced by three main extrinsic factors: quality of raw material, the packaging system, 

the binomial temperature/ pasteurization time (Cromie, 1991). Pasteurization is a process applied to a product with 

the objective of minimizing possible health hazards arising from pathogenic microorganisms associated with the 

product (milk) which is consistent with minimal chemical, physical and organoleptic changes in the product (IDF, 

1986). However, some fungal spores and bacterial strain can be resistant to pasteurization. Equivalent pasteurization 

processes for milk may be accomplished using three processes: low temperature, long-time (LTLT); high-

temperature, short-time (HTST); and ultrahigh temperature (UHT). LTLT is commonly done in batch processing in 

a vat where milk is heated to 62.7 
o 
C (145 

o 
F) for 30 min. HTST requires a processing temperature of 71.7 

o 
C (161

o 

F) for 15 s, and UHT pasteurization occurs at 140-150 
o 

C (280-300
o 

F) for 1-2 s. (Oyarzabal and Backert, 2012). 

Some gram-positive bacteria are capable of producing spores that are surrounded by two layers: the inner made up 

of peptidoglycan whereas outer coat is composed of proteins. The spores have low water content, which supports the  

survival during heat treatments (Setlow, 1995). 

There have been a number of food-borne illnesses due to the presence of microorganisms resulting from the 

ingestion of poorly pasteurized raw milk or dairy products, tetra packs or even in sterile milk (CAST, 2003). The 

existence of bacteria and yeast in the pasteurized milk is an indication of recontamination or improper processing 

(Hui, 1992; Salmeron et al., 2002). Therefore, in the USA aseptic techniques have been developed for the safe 

collection of milk. Scarlet fever, tuberculosis and typhoid fever have been widely controlled by the pasteurization of 

liquid milk (Oyarzabal and Backert, 2012).     

In this regard present study was designed to focus on the quantitative investigation of electrolytes and microbial 

activity in terms of CFU count of bacteria as well as fungi in homogenized ultra heat treated (UHT) pasteurized milk 
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and tea whitener available  not only Karachi city but throughout the country. 

 

MATERIAL AND MTHODS 

 

Sampling: 

Samples of homogenized and UHT milk samples and tea whitener samples packed in aluminum-laminated 

paperboard cartons or tetra pack of various brands were purchased from wholesale or retail shops of different local 

markets. All samples were analyzed before the expiry date. 

 

Electrolytes Evaluation: 
Electrolytes including Sodium (Na) and Potassium (K) were evaluated through Atomic Absorption 

Spectrophotometer. For this purpose samples were digested through HNO3 by applying the procedure As given by 

Mahmood et al. (2004). Electrolytes were measured using a Perkin Elmer A Analyst 700 Atomic Absorption 

Spectrophotometer while standard burner and air-acetylene was applied as fuel. For radiation source of respective 

metal standard hollow cathode lamps were used.  

 

Microbial Assessment: 

Media containing Potato Dextrose Agar (PDA) and Nutrient Agar (NA) were prepared for growing the fungal 

and bacterial colonies, respectively. For the observation of colony forming unit of mycobiota, aliquot of 1 ml of 

sample was inoculate in triplicates of Petri plates containing PDA and incubated at 30º C for five to seven days. 

While for the bacterial colonies, serial dilution up to 10
-4 

of each sample was prepared with sterile distilled water. 

An aliquot of 1ml of diluted sample was inoculated on triplicates Petri plates containing NA and incubated at 35º C 

for 24 h. Colonies were counted by colony counter.   Gram staining was also performed.  

 

RESULTS AND DISCUSSION 

 

Mean concentration with standard error (SE) of electrolytes in UHT pasteurized tetra pack milk (TM) samples 

and tetra packs tea whitener (TT) samples of several brands are depicted in Table 2. Sodium was estimated in TMs 

289.16 - 413.354 mg/L whereas, the range of concentration in TTs was found as   255.29 - 290.774 mg/L. The level 

of sodium in all TMs was higher as compared to reported level by Imran et al., (2008), but lower than the standard 

value given by AAP (2004) of cow milk (499 mg/L). Samples of TT showed also similar trend in contrast to 

literature value (80 mg/l) as reported by Imran et al.(2008).  

The range of average concentration of Potassium in TMs and TTs was found to be 290.066 – 418.390 mg/l and 

173.362 – 252.160 mg/L respectively. The observed concentration of Potassium in all samples including TMs and 

TTs was comparatively higher than the reported concentration (115 mg/L) by Imran et al. (2008). The FDA 

suggested that diets containing foods that are good sources of potassium and low in sodium may reduce the risk of 

high blood pressure and stroke. To justify this claim, a food must contain at least 350 mg potassium and must have ≤ 

140 mg sodium (Gropper et al., 2005). About 18 % brands showed lesser level of potassium as compared to sodium, 

by contrast 100 % TTs exhibited elevated level of sodium than potassium.           

The microbial activity in samples of various brands including TMs and TTs was presented in Table 2 in terms 

of CFU’s (colony forming units) count. The range of bacterial count in the TMs and TTs was recorded as 68X10
4
 - 

322X10
4 

CFU’s mL
-1

. The least count was shown by TM5, while highest in TM1. The infectious dose of food borne 

bacterial pathogens may vary from 10 to 1000 bacterial cells. Among the bacterial pathogens, 10 species are most 

commonly associated with food borne outbreaks: Listeria monocytogenes, Escherichia coli O157:H7, Salmonella 

spp., Campylobacter jejuni, Bacillus, Staphylococcus, Yersinia, Shigella, Clostridium and Vibrio (Foley et al., 2009; 

Gerner-Smidt et al., 2006).    

Approximately 36 % TMs and 25 % TTs showed Gram negative bacteria. The CFU of fungal count was 

recorded in the range of 4 – 28 colonies mL
-1

 among all brands. The lowest fungal CFU count recorded in TM2 

where as highest was found in TM11.  

 

Conclusion  

Briefly it can be concluded that all processed milk and tea whiteners have imbalance in concentrations of 

electrolytes (Na & K) whereas, bacteria in the range 68X10
4
 - 322X10

4 
CFU’s mL

-1 
and fungi in the range 4 – 28 

CFU’s mL
-1

. 
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Table 1. Mean concentration (mg/L ± SE) of electrolytes in processed milk samples and milk analogue samples.  

(n = 5) 

Serial no. Company code Na mg L
-1 

K mg L
-1 

1 TM1 377.870 ± 0.003 390.246 ± 1.208 

2 TM2 335.934 ± 0.012 338.840 ± 1.040 

3 TM3 358.516 ± 0.140 336.588 ± 0.009 

4 TM4 413.354 ± 1.202 418.390 ± 1.002 

5 TM5 395.612 ± 0.171 393.624 ± 1.840 

6 TM6 375.621 ± 1.60 411.235 ± 0.008 

7 TM7 284.204 ± 0.005 399.113 ± 1.078 

8 TM10 363.354 ± 2.000 381.616 ± 1.605 

9 TM8 327.870 ± 1.004 335.462 ± 0.324 

10 TM9 289.16 ± 1.342 290.066 ± 0.003 

11 TM11 294.000 ± 1.450 330.584 ± 0.007 

12 TT1 261.278 ± 0.006 186.153 ± 1.610 

13 TT2 255.290 ± 0.063 173.362 ± 1.342 

14 TT3 284.322 ± 0.001 250.284 ± 0.229 

15 TT4 290.774 ± 0.008 252.160 ± 1.009 

 
Reference

*
 55 – 67

 
115

 

Reference
*
: Imran et al. (2008). 

 

Table 2. Mean CFU/mL of bacterial and fungal colonies in processed milk samples and tea whitener samples. 

Brand  code Bacterial count X10
4 

CFU’s m L
-1 

Gram stain Fungal count CFU’s m L
-1

 

     TM1 322 Negative 09 

TM2 126 Positive 04 

TM3 96 Positive 11 

TM4 74 Positive 08 

TM5 68 Negative 09 

TM6 128 Positive 12 

TM7 152 Positive 16 

TM8 110 Negative 22 

TM9 186 Positive 20 

TM10 159 Positive 15 

TM11 274 Negative 28 

TT1 100 Positive 07 

TT2 78 Positive 16 

TT3 173 Positive 08 

TT4 212 Negative 18 
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