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ABSTRACT- This chapter examines a variety of milk-

processing methods that are either new or emerging. 

Thermal therapies have traditionally been used in the dairy 

sector since they are effective in inactivating bacteria as 

well as enzymes. Several of these heat treatments, 

however, cause significant chemical changes in the food, 

leading to variations not only in the sensory aspects of the 

meal, but also in its nutritional content. Due to these 

constraints, the dairy sector is looking for new ways to 

enhance existing products and create new ones which are 

high-quality as well as consistent. The bulk of these 

cutting-edge technologies aren't brand new; they've been 

tried and proven in the food industry for decades. Their 

resurgence has lately been fueled by technological and 

scientific advancements, as well as consumer desires for 

minimally processed meals. The authors have tried to 

gather the most researched technologies that are 

alternatives to traditional thermal treatments in this 

chapter. The following subjects are covered: general 

issues, impacts on microbes and enzymes, as well as 

chemical and sensory changes. Despite the large number 

of studies that have been completed, additional study is 

required to confirm the efficacy of these technologies and, 

as a result, to find serious alternatives to conventional 

therapies. 

KEYWORDS- Enzymes, Microwave, Microbes, Milk 

Bacteria. 

I.INTRODUCTION 

Cooking, baking, drying, and thawing are just a few of the 

processes that microwave energy is utilized for in the 

home. When compared to traditional heat treatment, 

microwaves enter the food directly and quickly without 

coming into touch with hot surfaces, requiring less time to 

achieve the required procedure temperature. Despite the 

recognized benefits of microwaves heating, and the food 

sectors has been slow to embrace the technology, owing to 

the difficulties in forecasting heating uniformity. This, 

along with the fact that microwave processing is expensive 

and requires exact design to fit a specific application, has 

delayed the development of industrial equipment [1]–[4]. 

Microwaves are required for electromagnetic ranges in the 

300 MHz to 300 GHz recurrence region that is halfway 

between radios as well as infrared. They are needed for the 

electromagnetic ranges in the repetition region 300 MHz 

to 300 GHz, which is midway among radio recurrence but 

also infrared, and thus are created in a magnetron. 

Notwithstanding the way that 915 MHz is legitimate in the 

United States and different nations, 2450 MHz is 

frequently utilized for home broilers and business food-

handling hardware[5]–[7]. Since microwaves don't 

eliminate electrons, they don't obliterate synthetic 

securities or produce sub-atomic changes in 

substances[8]–[10]. The conceivable 'athermal' effect of 

microwaves on the inactivation of microorganisms from 

the beginning of microwave handling has been a 

wellspring of question. However, since the geometries of 

the inactivation curves are identical to those for traditional 

heating, it was shown that this inactivation is solely due to 

heat generated inside the meal [11]–[15]. 

Microwaves generate heat in meals via two primary 

mechanisms: dipolar rotation and ionic polarization. On 

account of their dipolar direction, water atoms follow the 

electric field of microwaves and vibrate at extremely high 

frequencies, delivering heat [16]–[18]. The oscillatory 

movement of ions is the second process. Proteins are the 

primary contributors to the warmth in milk, according to 

research[19]. The primary disadvantage of microwave 

treatment is that it does not provide consistent heating, 

which may result in cold and/or hot patches inside the 

product, posing a danger of microbiological survival and 

speeding[20]–[23] up chemical interactions between 

components, respectively[24]. A variety of variables 

influence microwave heating, including oven type, batch, 

wattage, frequency, or continuous systems, including food. 

Many endeavors have been made to work on the 

consistency of microwave treatment [25], [26]. 

A. Effects on product properties 

Since the first known use of sanitization, a few studies 

have looked at the use of microwaves to inactivate bacteria 

and soluble phosphatase in milk. Both high-temperature 

and short-term therapies, as well as low-temperature as 

well as long-term treatments, have shown to be effective. 

Because of the sum and sythesis of the example, among 

other test circumstances, the microwave inactivation of 

Pseudomonas fluorescens, Escherichia coli, Yersinia 

enterocolitica, Listeria monocytogenes, Salmonella 

typhimurium, Staphylococcus aureus, and Campylobacter 

jejuni in milk was unknown. It's worth noting that these 

drugs were developed in clusters, which might result in 

severe flaws in heat distribution. 

Although the majority of pasteurization and sterilization 

research in the literature have focused on cow's milk, some 

writers have proposed that home microwave ovens may be 

used to pasteurize buffalo and goat milks, as well as baby 



 

International Journal of Innovative Research In Engineering & Management (IJIREM) 

  

Innovative Research Publication    478 

 

formula. Because the experimental circumstances and 

equipment design were shown to be critical for effective 

microorganism inactivation, a nonstop flow systems with 

uniforms heat distributions was used. Pasteurization of 

cow and goat milk was shown to be effective in terms of 

phosphatase, lacto peroxidase, and total bacteria 

inactivation. As compared to milk served on a plate heat 

exchangers under identical conditions, microwave 

treatment resulted in milk that was microbiologically pure 

and had a longer period of actual usage. Microwave 

technology has lately gained popularity as a viable milk 

processing method. 

The amino corrosive change during cluster microwave 

warming of child recipe is one of the substance changes 

that has started extensive discussion. Isomerization of l-

amino acids, which is thought to have occurred as a result 

of this therapy, may be neurotoxic to children. When 

injected into the brains of experimental animals, d-amino 

acids are neurotoxic; additionally, the human metabolism 

includes enzyme mechanisms to alter these d-amino acids. 

There are no substantial changes in amino acids when milk 

and baby formula are microwaved under normal 

circumstances. Microwaves' effect on proteins and 

carbohydrates during milk bunch warming has indeed been 

studied. Because the cycles are sped up, microwave 

medications cause higher whey protein denaturation, 

Maillard reaction quantity, as well as lactose isomerization 

than normal medicines. However, there were no significant 

changes in the amount of the Maillard process or lactose 

isomerization between the two treatments. The 

temperature/time settings employed in the various tests 

may account for the disparities in findings [27]–[31]. 

B.  State of the art and opportunities 

Microwaves, in conclusion, have no discernible effect on 

the chemistry of milk, according to current knowledge. 

Because of the heat produced within the meal, microwaves 

have an effect on milk bacteria and components. The 

principle disadvantage of microwave treatment is lopsided 

hotness dissemination, which might be relieved by using 

constant stream gear; likewise, the cycle can be increased 

all the more promptly in ceaseless frameworks. Microwave 

hardware for modern scale warm treatment of milk is by 

and by inaccessible. 

C. Higher Pressures 

High-pressure (HP) food treatment is a non-warm food 

treatment that might be utilized instead of conventional 

hotness medicines. For sure, HP is respected to have 

extraordinary potential for food safeguarding as well as for 

the formation of new dinners with various practical 

highlights or plans. Organic product jams, juices, jams, 

sauces, as well as avocado mash, yoghurts, guacamole, and 

cooked ham are largely monetarily accessible constrained 

food sources. By far most of medicines are completed in 

group or semi-constant mode. During microorganism 

inactivation, the significant benefit of HP handling is the 

safeguarding of the food's unique newness, shading, 

flavor, taste, and healthy benefit. 

D. Operating principle 

Food is usually HP treated in the extent of 100-1000 MPa 

at room temperature or higher (up to 60-80C to inactivate 

spores) for up to 30 minutes. The tension raises the 

temperature of dinners by around 2-3 degrees Celsius at 

100 MPa1. On depressurization, this little ascent in 

temperature is trailed by an adiabatic cooling impact. Food 

varieties are placed in a tension vessel loaded up with a 

strain communicating medium, which is ordinarily water, 

in adaptable and fixed bundling. HP enters the food 

uniformly, and there is no connection among time and 

mass. Pressure, period of strain, time to show up at 

treatment pressure, decompression length, treatment 

temperature, thing starting temperature, vessel temperature 

scattering, thing pH and water development, and 

packaging material reliability are generally essential 

cooperation factors in HP treatment. 

The impacts of tension on biomolecules are administered 

by the Le Chatelier-Braun guideline, which expresses that 

high strain causes changes in a biomolecule's three-layered 

course of action. Covalent and hydrophobic bonds seem to 

be unaffected by the pressures employed in HP treatment 

of foods, while the breakdown of ionic and hydrogen 

bonds appears to be favored. Because of their relatively 

basic structures, small compounds like amino acids, 

vitamins, and flavor components are unharmed. Proteins, 

enzymes, polysaccharides, and nucleic acids, on the other 

hand, may alter as a result of pressure. Microorganisms 

may be inactivated, enzymes may be denaturated, and food 

texture may alter as a consequence of these impacts. 

E. Impacts on goods properties 

The impact of HP on milk microscopic organisms was at 

first tried, and it was uncovered that microbiological 

debasement was postponed following 10 minutes of HP 

treatment at 680 MPa. Milk should be compressed at 680 

MPa for 7 days to be HP cleaned. Since these first 

examinations, more distributions have been distributed, 

focusing not just on the microscopic organisms regularly 

present in milk, yet additionally on microbes acquainted 

with milk by pollution; this issue has been completely 

researched. E. coli and L. monocytogenes appear to be the 

most strain safe microscopic organisms at room 

temperature. 

Most vegetative microorganisms can be annihilated at 600 

MPa for 15 minutes at 20-30°C; microscopic organisms in 

the fixed stage are safer than those in the development 

stage. HP's inactivation of microorganisms might be due to 

a variety of methods: 

 Membrane permeabilisation 

 Leakage of the contents of the cells and organelles at 

the same time 

 Protein, enzyme, and nucleic acid changes 

The kind and stage of development, the pressure and length 

of application, as well as the content and pH of the meal, 

are all important factors that might influence HP's ability 

to kill microbes. Bacterial spores, as a rule, have been 

exhibited to be more impervious to HP than vegetative 

cells. 

In light of the various trial conditions utilized in different 

examinations, a few changes in the impact of HP on 

microorganisms might be noticed. In any case, it appears 

to be that the inactivation of microbes by HP doesn't follow 

first-request energy, since specific microorganisms stay 

alive after HP treatment. A few hypotheses to clarify this 

remember heterogeneity for the bacterial age, hereditary 

variety, and collection development. However, because 
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HP may damage a percentage of the microorganisms sub-

lethally, the most likely reason is cell recovery after each 

cycle of pressurization. The capacity of damaged bacteria 

to heal may be influenced by the substrates, pressure, and 

time they are exposed to. 

Since most examinations have shown that inactivating 

microbes with HP is troublesome, a few investigations 

have taken a gander at consolidating HP with added 

substances (sorbic and benzoic corrosive, lysozyme, 

chitosan) or different medicines, like gentle warming. The 

germination of spores might be initiated by an increment 

in temperature, and the resultant cells can then be 

inactivated by HP. 

F. States of the art as well as opportunities 

HP innovation has made considerable progress over the 

most recent twenty years. Designed troubles have impeded 

HP treatment improvement, and the vast majority of the 

ensuing advancement has been achieved in the assembling 

of speciality designed materials. The food business has 

observed HP's possible business applications in food 

handling and item creation. 

Despite substantial study into the effects of HP on milk, 

commercially available pressurized milk is still 

unavailable. This might be due to the challenges of 

creating a continuous system that is free of contaminants 

and corrosion. One more issue in the modern utilization of 

HP for milk handling is the high capital expense of the 

establishments. Moreover, further exploration is expected 

to decide the impact of HP on the dietary nature of milk. 

G. Pulsed electric fields 

For fluid or semi-fluid dinners, the utilization of focused 

energy beat electric fields (PEF) is viewed as a promising 

option in contrast to conventional warm handling 

strategies. Sanitization of food varieties like juices, milk, 

yogurt, soups, and fluid eggs has been effectively shown 

utilizing PEF innovation. PEF is a promising strategy 

considering the way that to the high inactivation levels of 

different decay and disastrous tiny living beings with little 

temperature rise and thusly inconsequential effect on 

quality and supporting points of view. In contrast with 

conventional sanitization, PEF additionally has a lower 

fouling rate. The restricted bacterial spore and chemical 

inactivation of PEF is a disadvantage. Ongoing 

investigations have zeroed in on the utilization of blend 

advancements, like PEF and heat, or PEF in addition to the 

utilization of bacteriocins or acids, to work on the viability 

of PEF for inactivation of bacterial spores and compounds. 

PEF's application to drain and other fluid dairy items has 

been completely inspected in various ongoing paper. 

II.DISCUSSIONS 

PEF inactivation of microorganisms and catalysts is 

known to be exceptionally delicate on item attributes like 

organization, conductivity, ionic strength, and pH. Albeit 

different investigations have not shown any effect, high 

proteins as well as additionally fat substance appear to 

have a defensive impact for microscopic organisms after 

PEF treatments of milk. PEF is especially compelling in 

fluid suppers with low conductivity, like those with low 

salt substance or ionic strength. Low pH, notwithstanding 

diminished ionic strength, appears to incline toward 

microbial inactivation. 

The inactivation of Listeria innocua is significantly 

impacted (log10 diminishing of 2.5) when acids are added 

preceding PEF treatment of skim milk. An exceptionally 

acidic climate is remembered to frustrate sharpened 

microscopic organisms from recuperating. Support 

innovation is the method involved with changing physical 

and additionally substance conditions, like corrosiveness, 

to restrain microbial turn of events. Blends of obstacle 

innovation with PEF, contingent upon the food 

application, may bring about successful conservation 

procedures. 

PEF is more proficient at inactivating vegetative cells than 

it is at inactivating microbiological spores. Moreover, cells 

in the logarithmic development period of vegetative 

improvement are more defenseless to PEF than cells in the 

fixed stage. The level of inactivation not entirely set in 

stone by the bacterial species; studies have been directed 

on the accompanying: Inactivation data in milk and 

basically indistinguishable structures for E. coli, 

Pseudomonas spp., Bacillus spp., S. aureus, Lactobacillus 

spp., Salmonella spp., and Listeria spp. As a general rule, 

vegetative microscopic organisms are inactivated by and 

large, with a most extreme diminishing of 9 log10 for E. 

coli in reproduced ultra-separated milk (SMUF). 

PEF-based catalyst inactivation is less compelling than 

microbial inactivation. On account of milk, this might be 

of significance since PEF can be utilized to specifically 

inactivate microscopic organisms while limiting protein 

debasement. PEF inactivation energy of various catalysts 

tracked down normally in milk, like antacid phosphatase, 

plasmin, lipase, and peroxidase, have been contemplated. 

PEF has been displayed to affect compound capacity. 

Plasmin in SMUF was exhibited to be altogether 

inactivated, with a 90 percent decline in development, 

while cow's immunoglobulin G in milk protein rich 

soymilk was not. The impact of PEF on mixtures of 

bacterial starting has been examined in past investigation. 

Lipase from P. fluoresces was considered simply 13% 

inactivated. PEF, of course, has a high inactivation of 

Bacillus subtilis protease. The protease inactivation 

seemed, by all accounts, to be lower in whole milk than in 

skimmed milk, with a most outrageous inactivation of 81% 

in the last choice. 

PEF had no recognizable impact on the physical, synthetic, 

or tangible attributes of milk in most of preliminaries. PEF-

treated milk had a flavor that was practically identical to 

sanitized milk. Solely after a concentrated PEF treatments 

with a higher number (>100) of heartbeats were little 

changes in the nutrient substance of milk distinguished 

when treatment. PEF, then again, has as of late been found 

to change the consistency of milk protein parts like casein 

micelles. This might clarify why PEF-treated milk has a 

lower consistency and better coagulation attributes. 

Ultrasound is portrayed as waves with a recurrence more 

noteworthy than 20 kHz that might go through gases, 

fluids, and solids. Low-force ultrasound and focused 

energy ultrasound should be recognized. Low power levels 

(1 W cm2) and high frequencies (0.1-20 MHz) are run of 

the mill low-force ultrasound values, which leave the 

framework unaltered. Low-power ultrasonography is a 

decent procedure for evaluating food attributes along these 

lines. Centered energy ultrasound is depicted by high 

power levels (10-1000 W cm2) and decently low 

frequencies (0.1 MHz) that could make physical and 
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substance changes in the material which it is applied, with 

the vast majority of uses focused on thing taking care of. 

Degassing of liquid dinners, fervor of oxidation/decline 

processes, extraction of synthetics and proteins, compound 

inactivation, and enrollment of nucleation for 

crystallization have all been done using high-energy 

ultrasound. There are by and by no business food things 

involving ultrasound as a safeguarding procedure; all 

things considered, ultrasound-helped advancements for 

item changes or interaction improvements are accessible. 

Inactivation of microscopic organisms and catalysts, 

homogenization of milk, compound extraction, and lactose 

hydrolysis are the most widely recognized utilizes in milk 

and dairy items. Most of food conservation research has 

been directed on a lab premise. This might be because of 

the way that the nourishing benefits of this technique are 

yet obscure. Moreover, a few journalists guarantee that the 

energy expected to kill microorganisms utilizing 

ultrasound is more noteworthy than that expected by 

conventional procedures. 

III.CONCLUSION 

Inactivating bacteria, yeasts, and fungus vegetative cells 

seems to be a rather simple process using non-thermal 

preservation techniques. Because of the trouble of 

inactivating bacterial spores and proteins, these original 

methodologies are for the most part applied in food 

varieties where enzymatic responses don't change item 

characteristics and spore germination is phenomenal. 

Joining non-warm conservation procedures with laid out 

or new safeguarding methods might build their application. 

Combining several technologies in certain cases may allow 

for a more delicate administration of single therapy. 

Although a synergistic effect is desired in terms of food 

quality and safety, the overall preservation impact may just 

be the total of the impacts of the numerous therapies. While 

developing mix techniques, it's significant to recognize 

factors that sharpen microorganisms or catalysts and 

elements that incite total inactivation of sharpened 

microorganisms or proteins. 
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