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Abstract 
his study was conducted to investigate the efficiency of magnetic system in 
milk sterilization. This was done using bacteriological, (total microbial 

count) and cytogenetic (mitotic index and chromosomal aberration of bone 
marrow) investigations. Results indicated a reduction in total milk microbial 
count. On the other hand, mitotic index was increased and chromosomal 
aberration in bone marrow was decreased in magnetic milk as compared with 
raw milk. In conclusion, milk sterilization might perform using magnetic field 
application. 

 لصمستخال
واستخدمت الفحوصات  .أجريت ھذه الدراسة للكشف عن كفاءة النظام المغناطيسي في تعقيم الحليب 

وفحص الوراثة الخلوية (حساب معامل الانقسام  البكتريولوجية (حساب العدد الكلي للاحياء المجھرية)
وقد اشارت النتائج الى انخفاض العدد الكلي  في خلايا نخاع العظم للفئران . والانحرافات الكروموسومية)

مع انخفاض في عدد الانحرافات الكروموسومية في للميكروبات ومن جانب اخر زيادة في معامل الانقسام 
  . نستنتج امكانية تعقيم الحليب باستخدام الحقول المغناطيسية الحليب الممغنط مقارنة بالحليب الخام .

Introduction 
Although, milk is sterile within the udder, it might be bacterial contaminated before 
its secreted from the udder. Except for mastitis that caused by infectable types of 
bacteria (Staphylococcus aureus, Streptococcus uberis and Coliform spp), the bacteria 
in this position is undeteimable and harmless. Other microbial contamination may 
take place during milking, handing, storage and pre-processing operations [1]. Dairy 
plants always used pasteurization to prevent bacterial contamination. However, this 
process may degrade some of milks valuable nutrients [2]. Food preservation act 
either to kill or deny microorganisms. Food preservation includes heating, cooking, 
smoking, salting and drying. Currently, food preservation factors used modern 
methods like microwave cooking, plasma types of radiation, such as ultraviolet light 
and magnetic fields [3, 4]. Static magnetic fields (SMF) and oscillating magnetic 
fields (OMF) have been used as a good method for microbial inactivation. For SMF, 
the magnetic field intensity is constant with time, whereas, OMF is usually applied in 
the form of either constant or decaying amplitude sinusoidal waves [5]. 
Preliminary studies have shown that SMF alone does not have an active effect to 
prevent microbial cell growth and conditions regardless of magnetic intensity [6]. 
Moreover, cell cycle distribution was not influenced by extremely SMF (Up to 10 
Telsa). On the other hand, SMF may cause DNA damage which can be evaluated by 
determination of the frequency of micronucleus formation [7].  

T
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The objective of this study was to evaluate the anti-microbial effect of raw milk using 
SMF, and to examine the influence of this magnetic milk on chromosomal aberration 
of mice. 
Material &methods 
Raw milk was collected from cow in sterile condition. In laboratory, the raw milk was 
divided into two parts. First part was treated with magnetic system (2000 Gauss٭), 
and the other was regard as control. For microbial test cultured samples of magnetic 
milk and control were diluted and grown in nutrient, Mckoncy, blood, chocolate agar 
and sabaurroid. Number of colonies was using the pour plate method or spread plate 
procedure [8]. 
For cytogenetic test, twenty four mice were divided equally into two groups A and B. 
Twelve mice of group A were subdivided equally into 3 subgroups of 4 mice each and 
drinking raw milk. Mice’s in group B were subdivided similarly as in group A and 
drinking magnetic milk. 
In both groups, first, second, and third subgroups were killed after two, six and twelve 
weeks respectively. 
For chromosomal preparations, metaphase spreads were prepared according to Allen 
method [9]. Mitotic index and chromosomal aberration (breaks, ring, centric and 
dicentric) were performed in each metaphase spread. Staining of spread using Geimsa 
stain was also used. One hundred metaphase spread was examined for each mice 
using X100 power microscope. 
Statistical analyses 
Data were statistically analyzed using student test and ANOVA analysis of variance 
 [10].  
Result &Discussion:  
 Studies concerning the exposure of raw milk to 2000 Gauses static magnetic field 
revealed a significantly decreasing in bacterial count in magnetic exposed milk. The 
bacterial population in raw and magnetic milk was identified and counted the numbers 
of bacterial colonies for them. Presently, the bacterial isolations included Listeria 
momocytogenes, Staphylococcus aureus, Lactobcillus delbrueckii, Streptococcus 
thermophillus, Aspergillus niger and Escherichia coli Table (1), showed the mean 
values of numbers of colonies in both raw and magnetic milk. There was decrease in 
numbers of colonies in magnetic milk ascompared to the raw milk. [12] found the 
growth rate of staphyllcoccus aureus was decreased after exposure to magnetic field. 
Also, [13] reported that Streptococcus thermophilus and E. coli in milk were reduced 
from 25,000 to 970 cells/ ml. after exposure to magnetic field. 
There are a few literatures in that subject as method is safe and new for sterility the 
milk which could reduce number of microorganism without thermal method [13; 14; 
15; 16; 17; 18; 19]. And [5] explained the inactivation mechanisms for cells placed in 
magnetic field by two theories. First, theory stated that “weak” oscillating magnetic 
fields (OMF) could lose the bonds between ions and proteins. Many proteins vital to 
the cell metabolism contain ions. In the presence of a steady background magnetic 
field such as that of the earth, the biological effects of magnetic field are more 
pronounced around particular frequencies, the cyclotron resonance frequency of ions.         1٭ Telsa=104 Gauss [ 11] 
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A second theory considers the effect of magnetic field on calcium ions bound in 
calcium-binding proteins, such as calmodulin. The calcium ions continually vibrate 
about an equilibrium position in the binding site of calmodulin. A steady magnetic 
field to calmodulin causes the plane of vibration to rotate, or proceed in the direction 
of magnetic field at a frequency that is exactly = of the cyclotron frequency of the 
bound calcium. Adding a "wobbling" magnetic field at the cyclotron frequency 
disturbs the precision to such an extent that it loosens the bond between the calcium 
ion and the calmodulin[ 5]. 
 Therefore; the inactivation of microorganisms may be based on the theory that the 
magnetic field may couple energy into the magnetically active parts of large critical 
molecules such as DNA. Within 5-50 T range. Several oscillations and collective 
assembly of enough local activation may result in the breakdown of covalent bonds in 
the DNA molecule and inhibition of the growth of microorganisms [20]. Also, high 
intensity magnetic fields can affect membrane fluidity and other properties of cells 
[21]. In contrast,[14, 13, 22] found no evidence to clearly state the microbial 
inactivation efficiency of magnetic field or to make any predictions about its effects 
on microbial populations. 
Table (1): Total microorganism count pre and post SMF treatment. 

 
             
 
 

 
 
 

 
 

                                                 
p≤0.05 

In cytogenetic studies observing various chromosomal aberrations in the bone marrow 
of mice drinking a dosage of magnetic milk. An optimum mitotic of (4.4167±0.154) 
and (4.9500±0.212) Table (2) was obtained from mice drinking s a dosage of raw and 
magnetic milk respectively. The values of mitotic index are an indication of the 
degree of cytotoxicity a reduction greater than 50 percent in the mitotic index value 
when compared to control indicates the cytotoxic nature of the test substance [23]. In 
the present study, there was a significantly increase in the mitotic index value of 
magnetic milk compared with raw milk. The increase of mitotic index in bone marrow 
in normal range that was evidence of the magnetic milk has healthy effect on the cells. 
Thus, the potential energy of cells is increased from take of the dosage magnetic 
water and positive effect on proliferations cells [24]. This reflects that the magnetic 
energy has an influence on milk similar for water and no alterations on the chemical 
structure of milk. 
 
 
 

 Microorganism Total count befor 
magnetic(cell/mm3) 

Total count after 
magnatic(cell/ mm3) 

1 Listeria monocytogenes 77 X10 43 X10 
2 Escherichia coli 380 X10 0 

3 Staphllycoccus aureus 215 X10 190 X10 

4 Lactobacillus delbrueckii 270 X10 200 X10 

5 Aspergillus niger 20 X10 15 X10 

6 Streptococcus thermophillus 118 X10 80 X10 

 Total 1080 X10 528 X10 
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Table(2): Effect of magnetic milk on mitotic index in bone marrow of mice. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
                           P≤o.o5                                                                      

Various chromosomal aberrations were observed in the bone marrow of mice drinking 
of magnetic milk comparing with mice drinking dosage of raw milk for three periods 
(2, 6 ,12) weeks. Chromosomal aberration could be classified into “numerical” and 
“structural” aberrations. In present study, the structural aberration included break, ring 
chromosome, a centric fusion and dicentric fusion. 
Table (3) observed the mean values of break in the bone marrow cells of mice 
drinking dosage of magnetic milk for (2, 6, 12) weeks. There was a significant 
(pco.os) decrease after 12 weeks in magnetic milk dosage in comparison with the 
mice drinking dosage of raw milk. 
Table (3) noted the mean values of ring chromosome in cells of mice drinking dosage 
of magnetic milk for 2, 6 and 12 weeks. There was a significant decrease in total 
mean of magnetic milk comparing to the raw milk. 
Table (3), Showed the mean values of a centric fusion in cells after (2, 6 , 12) weeks 
of magnetic dosage. There was a significant (pco.os) reduction by magnetic milk 
dosage after two and 12 weeks comparing to raw milk dosage. Also there was a 
significant decrease in total mean values of magnetic milk comparing the raw milk 
dosage. 
The magnetic fields causing many effects on chemical structure for many molecules 
in milk like water protein and vitamin.  The magnetic field disrupts the hydrogen 
bounding, increase the evaporation rate of water and dissolution rate of oxygen. It can 
also increase proton spin relaxation [24] Therefore; the magnetic field has a good 
effect on raw milk for as sterilization method. [25] Found that magnetic field has a 
good means to repair DNA system in the living cells. [26], observed the role of 
magnetic water in stop of toxin secretion which result from the anaerobic respiration 
[27]. Therefore the body can treat itself from some diseases as hypertension, 
headache, diabetes milts and the aging [28].  
From our result, magnetic fields have killing effect on microorganisms. And no effect 
in mitotic index and chromosomal aberrations, it are indicate that milk tested do not 

Effecting factors Mean ± std. error 
Type of milk 

Raw milk a 4.416 ± 0.154 
Magnetic milk b4.950 ± 0.212 

periods 
Two weeks a4.250± 0.186 
Six weeks ab4.725 ± 0.136 
Twelve weeks b5.075 ± 0.300 

Interaction between type of milk and the periods 
Two weeks of raw milk a4.15o± 0.313 
Six weeks of raw milk a4.750± 0.210 
Twelve weeks  of raw milk a4.350± 0.240 
Two weeks of Magnetic milk a4.350± 0.240 
Six weeks of Magnetic milk a4.700± 0.204 
Twelve weeks of Magnetic milk b5.800± 1.108 
Total 4.683±0.140 
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induce cytotoxicity by exposure to magnetic field .Also suggested using magnetic 
field as methods for materials sterilization which destroy in heating such milk.  
Table (3): Effect of magnetic milk on chromosomal aberrations of mice. 

Type of chromosomal 
aberration 

Breaks Ring Acentric dicentric 

Effecting factors Mean ± std. error Mean ± std. error Mean ± std. error Mean ± std. error 

Type of milk 
Raw milk a1.183±0.068 a0.11±0.03 a0.2083±0.034 a0.125±0.031 

Magnetic milk a1.0083±0.061 b0.058±0.015 b0.1083±0.050 a0.067±0.023 
Periods 

Two weeks a1.075±0.059 a0.100±0.027 ab0.1625±0.037 a0.075±0.025 
Six weeks a1.100±0.200 a0.075±0.025 b0.088±0.029 a0.088±0.040 
Twelve weeks a1.1125±0.120 a0.088±0.023 ac0.225±0.045 a0.125±0.037 

Interaction between type of milk and the periods 
Two weeks of raw milk ab1.100±0.108 a0.125±0.048 acde0.225±0.048 a0.100±0.041 
Six weeks of raw milk ab1.100±0.108 a0.100±0.041 acdf0.100±0.041 a0.100±0.071 
Twelve weeks  of raw milk a1.350±0.119 a0.125±0.025 e0.300±0.041 a0.175±0.048 
Two weeks of Magnetic milk ab1.050±0.065 a0.075±0.025 cdf0.100±0.041 a0.050±0.029 
Six weeks of Magnetic milk ab1.100±0.108 a0.050±0.029 f0.075±0.096 a0.075±0.048 
Twelve weeks of Magnetic 
milk 

b0.875±0.125 a0.050±0.029 bcf0.150±0.065 a0.075±0.034 

Total 1.0958±0.048 0.088±0.014 0.1583±0.024 0.096±0.019 
                                                                                                       P≤o.o5 
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