Research Journal of Animal Husbandry and Dairy Science

= el SSN-2231-6442 8

A CASE STUDY

Visit us: wwwiresearchjournal.co.in

Volume 7 | Issue 1 | June, 2016 | 56-60

H DOI: 10.15740/HAS/RJAHDS/7.1/56-60

Make use of advanced processing technologiesto sustain
dary Industry

D.M. CHOUDHARI, V.S. KADAM, JN. KHEDKAR AND B.K. PAWAR

ABSTRACT : The uses of advanced processing technologies discussed in with this are most effectual for inactivation of micro-
organism and extension of shelf-life of milk and milk products. In addition, these technol ogies have no harm physico-chemical,

nutritional and sensory qualities of milk and milk products.
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INTRODUCTION

Since, last 13 yearsindiaisthelargest milk producer -
in the world. This has been largely achieved through a :
combination of favorablepoliciesand ingtitutional network -
that has supported to the millions of rural milk produces, :
through small scale dairy farming. The growth of this :
network of institutions has been acknowledged to be a -

key factor in the growth of the Indian dairy sector. India :
- 2006). Increased market demand and the accompanying

- value addition present a great opportunity to take up the

iswitnessing winds of change because of increased milk
availabilities, a changeover to market economy,

globalization and the entry of the private sector in dairy
. application of newly emerging technologies in a cost

. effective (Sahu, 2008).

industry. The value addition and variety in availability of
milk products are on every body’s agenda. There is an
increasing demand for new milk products and process.
Themainreasonsare anincreasein disposableincomes,
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- changes in consumer concerns and participation on

nutritional quality and safely, arrival of foreign brands,
increasing popularity of satellite/cable media and
availahility of new technologiesand functional ingredients.

Pettern of milk utilizationin Indiaindicatesthat about
50 per cent of total milk produced is utilized for the
manufacture of variety of traditional milk products, which
occupies a prominent place in Indian economy (Khan,

production of dairy products on industrial scale by

- Advances in milk processing technology :

Dairy industry has to cope-up with the newer and

© advanced milk processing technology coming-in. Some

V. S. Kadam, Department of Animal Science and Dairy Science, Post Graduate : of them arelisted and discussed in this paper.

Institute, Mahatma Phule Krishi Vidyapeeth, Rahuri, AHMEDNAGAR (M.S) INDIA -

- High pressure processing (HPP) :
D.M. Choudhari, Shramshakti College of Agriculture, Maldad, AHMEDNAGAR :

Thebasic principle behind HPPisthat pressurecause

J.N. Khedkar, Department of Animal Science and Dairy Science, Post Graduate adecreasein the available molecul ar Space or anincrease
- chaininteraction. A reduction involves the formation of

- hydrogen bonds, are favoured by high pressure. Bonding
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resultsin adecrease in volume. Using high pressure can

that have agood natural taste and texturewhileretaining
those nutritional factorsthat would otherwiseisdegraded

or microfiltration with high pressure. It has been found

refrigeration temperatures for several weeks.
Pasteurization at 7,000 atmospheres for 10 minutes at
20°C can reduce to normal micro flora of milk on
acceptablelevel (Tablel).

Bactofugation :

Bactofugation isthe process of separation of micro-
organisms especially bacterial sporesfrom milk, at very
high centrifuga force, in aspecifically designed centrifuge

that remove about 99 per cent of the spore present in

milk and minimizing the occurrences of defect in milk
during storage.

intherange 2to 10 million per milliliter, depending upon
the season. It comprises of both the dead and vegetative
cells. In bactofugation involves subjecting milk to high
speed centrifuging at around 20,000 rpm to remove
bacteria of milk. The process can be adopted selectively
before or after pasteuri zati on depending on the equi pment.
The process removes 70-80 per cent of bacteria cells
from milk depending on the initial load. During
bactofugation, the separated bacteriaare removed inthe
form of aconcentrated suspension in asmall quantity of

- 2-3 per cent of thetreated milk. Shelf-life of pasteurized
quickly pasteurize or in some case sterilizemilk products
with little or no heat treatment. Thisresultsin products :
- Bactofugation also did not significantly affect acidity, taste
. and aroma of pasteurized milk (Sanyal et al., 2008).

by heat. The aim hereis to replace either pasteurization -

- Aseptic packaging :

that milk pasteurized by high pressure can kept as :

milk can be enhanced by 3-5 days if bacteria from raw
milk are removed beforehand through bactofugation.

In this packaging, milk and milk products after

- sterilization or UHT processing are filled under aseptic
- conditioninmulti-layer high barrier package. Thispermits
- enhancement of their shelf-lifefrom 15 daysto six months
- at the ambient temperature. The shelf-life depends upon
. thetype of material used for packaging (barrier properly),
- packaging system composition and pretreatment of the
- product. Thetypes of packages under aseptic packaging
. are as Retort pouches as flexible laminates. The rigid
- laminatesinclude TetraBrik, Gasti DOG aseptic, Liqui-
called a bactofuge. It is high speed centrifugal process

Pak, Bag-in-Box, Combiflock, Conofast, Steriglen and

- Starasept systems.
milk thereby increasing the shelf-life of fresh pasteurized -
. Bag-in-Box, therest use packageslike cartons performed
- plastic tubs or roll stock (Web) material. In aseptic
Thebacteriological load of milk producedinindiais :
. of air insidethe packed carton. Thetubs, cupsand thelid
- are sterilized by hydrogen peroxide and UV radiation.
. Subsequently hydrogen peroxideis removed by heating
- and evaporation prior tofilling of the product. The UHT
- (UltraHigh Treatment) technology combined with aseptic
. packaging is already being used for packaging a variety
- of fresh milk and products like lassi. Rapid advances
. have also made if feasible to pack particulate matter,
- suspendedin liquid phase. Thistechnol ogy holdspromise
- of packaging other milk products such as Rabadi,
milk called bactofugate, volume of which correspondsto

In above mentioned system, except steriglen and

packages, the bottom sealing help to minimize presence

Basundi, Shrikhand, Rasmalai and Dahi to increase

Tablel : Results of application on HPP

Application Use/Result

References

High pressure processing for pasteurization of milk (680
Mpafor 10 min at room temperature)

Milk treated with 50 M pa pressure for 3 days

5-6 log reduction in microbial number

Accelerated ripening of cheddar cheese and increased

Hite et al. (1914)

Y okohama et al. (1992)

proteolysisin milk protein and increase amino acid content

High pressure treatment in the range of 300-600 Mpa
High pressure of 400 Mpa for 15 min at 20°C

Combined use of high pressure (200-250 Mpa) with
bacteriocin such as lacticin

Cheese prepared from raw and pressure treated goat milk
(800 Mpa 15 min, 20°C).

Combined use of high pressure treatment (250-500 M pa,
5 min at 20°C) with Nisin (0, 200 or 500 w/ml)

Increased the cheese yield

Increase cheese yield (2 % on dry basis) and moisture
content in cheese

Synergistic effect in controlling microbial flora of milk

Cheeseis firmer less fracturable and less cohesive than
pasteurized milk (72°C, 15 Sec.)

Greater inactivation of gram positive bacteria than when
either was applied individualy

Drake et al. (1997)
Arias et al. (2000)

Morgan et al. (2000)
Buffaet al. (2001)

Black et al. (2005)
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their shelf- life and facilitate their national and

packaging (1) Higher quality of product is obtained by
using HT ST sterilization especially for large containers,

(2) Usage of awidevariety of packaging materials, many -
packagesizesand shapesare possible, (3) Thesterilization -
. maintained chilling condition of storage. Through hurdle
- processing, a non-sterilized food can be made safe for
- consumption as well as its taste kept fresh over an
. extended period of timeto facilitate its marketing over a

and packaging procedures used are continuous.

Membrane processing technology :
Dairy industry is probably the largest user of

membrane technology in food processing since the -
. above posses a hurdl e to pathogenic and spoilage micro-
- organism. Hence, the name ‘hurdle technology” several
- of these hurdles act in a synergistic manner (Aneja et
- al., 2002).

Thetime honored and tested applicationsinvolvingwhey
processing, the by-product of cheese making, have :

introduction of membrane processing tothedairy industry
in the late 1960’s. Separation of dairy fluids using semi
permeable membranes has been used to clarify,
concentrate and fractionate a variety of dairy products.

introduced a plethora of refined protein and commercial
usefor aoncewasted by product. The same concentration
method of reverse osmosis used in whey processing is

often afavourable aternative to evaporation technique :
- magnetic waveswhich are oriented at right angleto each
. other. They are non-ionic and do not break chemical

used in milk processing. The fractionating of whey
proteinsfrom the lactose in whey processing a so hasan

alternative benefit in thefractionating of the samelactose :
from the milk protein in fluid milk using the same ultra -
. Power into an electric field with centers of positive and

filtration techniques. Microfiltration fillsthe separation

profile of membranes out by further fractionating the :
- per second. Food material exposed to microwave energy
. convert the energy absorbed to heat asaresult of dipolar

specific milk protein of casein and serum protein away
from each other.

In a sense, membrane processing of fluid milk is :
- theaboveelectrical interactionsistransferred throughout

acting likeaharvester of specific milk componentswithout

imparting a phase change by the adding of heat, as is :
typical for evaporation, or an enzyme, as done in most -
- micro-organismsisnot much clear. However, itisbelieved

cheese making techniques. The milk is modified by

separating clarifying or fractionating asel ected component :
- thermal mechanism e.g. thermal denaturation of microbial

inmilk from other componentsusing differencesintheir

relative molecular weights and pore size of themembranes -
: could interfere with the mechanism of bonding of

(Kumari and Chandra, 2008) (Table 2).

- Hurdle processing technology :
international marketing (Angja et al., 2002). Modhaet :
al. (2009), listed following advantages of aseptic -
- approach involves manipulating the pH, Eh (redox
. potential),a, (water activity) solutetype and concentration,

The use of several parameters has been termed as
hurdle technol ogy or combined methods approach. This

giving heat treatments, incorporating chemical
preservatives, using effective packaging techniques and

wide distribution network. Each of the parameterslisted

Microwave processing :
Microwave radiations is that part of the

- electromagnetic radiation spectrum that falls between
- frequenciesof 300 to 3,00,000 MHz and wave lengths of

1 mmto 1 minair. They are made up of electrical and
bonds. Microwave are generated by supplying electrical
power to a magnetron tube which converts 50-60 Hz.

negative charges that change direction billion of times

radiation or by ionic polarization. The heat generated by

the product by conventional conduction phenomenon
The exact mechanism by which microwave destroy

that microwave inactivate microbes by conventional

protein and nucleic acids. At amolecular level microwave

Table2: Basic aspect of ultrafiltration (UF) and rever se osmosis (RO)

Characteristics (UF) Ultrafiltration (RO) Rever se osmosis

Membrane pore size 1-50 nm 0.5-2.0 nm

Operating pressure 1-15 15-75

Permeate Water + micro molecules Water

Retentate Over 1000 molecular weight Less than 500 molecular weight

Use Pre-concentration of milk, recovering protein from cheese ~ Concentration of whey, skim milk, milk, lactose from

whey, dairy effluent treatment

UF whey permeate
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dipicolinic acid to calcium and/or cause reorientation -
in the thermo stable protein content of the DNA of
microbes. Microwave inactivation by microwave
depends on same time/temperature relationship asin -

conventional heating.

a continuous microwaves pasteurization of milk. High

of storage.

Pulsed electric field :

Itisconducted at ambient, sub ambient, or dightly above

milk (Modhaet al., 2009).

Irradiation :

Gy = 1000 Gy) (ICGFL, 1999). According to Codex

irradiated foods.

High intensity light :

shelf-lifeand quality of food.

Infrared treatment :

In current era, this technology has been used in
military industries, household appliances and food
processing and preservation and biochemistry industry

. with appreciableresult (Jain, 2009).
Milk pasteurization by both batch and continuous -
methods using microwave system was first reported by

Hamid et al. (1969). Later, Jaynes (1975) also reported © aneia R P. Mathur, B.N., Chandan, R.C. and Banerjee, A K.

! _ _ : . (2002). Technology of Indian milk products. A Dairy India
casein: whey protein ratio was observed by Merin and :

Rosenthan (1984) in microwave pasteurized milk. This - Arias, M., Lopez, F.R. and Olano, P. (2000). Influence of pH on

also suggested a higher whey protein denaturation. the effect of high pressure on milk proteins. Milchwissenschaft,

Villamiel et al. (1996) observed that shelf-life of :

microwave heated milk was 15 days more than that of -

milk heated in the plate heat exchanger and microwave Black, PE., Kdly, L.A. and Fitzgerad, F.G (2005). The combined

. . . . - effect of high pressure and nisin on in activation of
treated milk received ahigh sensory score during 10 days . microorganismsinmilk. Innov. Food Sci.& Emergg. Technol.,

| 6(3):286-292.

- Buffa, M.N., Tryjillo, A.S., Davia, M. and Guamis, B. (2001).

It involves the apolication of pulses of hiah voltage . Changesin textural micro structural and colour characteristics
ap P g A€ - duri ng ripening of cheeses made from raw pasteurized or high

1.€. 20-80 kv/cm tofoods pl aced between two el ectrodes. pressuretreated goats milk. Internat. Dairy J., 11(11/12) : 927-

. 934
ambient temperatures for less than 1 second, asaresult

the energy loss dueto heating or food is minimized. This - Codex Alimentarius (2003). General standard for irradiated

technology has been applied to preserve the shelf-life ; ToodSCAC/STAN-106-1983, rev.).

- Drake, M.A., Harrison, S.L.,Asplund, M., BarbosaConovas, G
. and Swanson, B.G. (1997). High pressure treatment of milk and
. effects on microbiological and sensory quality of cheddar

It is called as cold pasteurization because it kills : cheese. J. Food S, 62 (4) : 843-845.

bacteriawithout heat. Food irradiation isthe process of -

exposing food to ionizing radiation to destroy micro- :

organismsinfested food. Itisuseful inthe preservation, : Microwavepower, 4: 272.

sterilization, control of sprouting ripening and insect :
damage, control of food born illness etc. International
health and safety authorities have endorsed the safety of -

irradiation for all foods upto adose level of 10Kay (1K Jain (2009). Processing of foods, compendium Novel Dairy and

. food products of the future.
Alimentarius (2003) the maximum does of 10 KGy -

- Jaynes, H.O. (1975). Microwave pasteurization of milk. J. Milk

recommended by the codex general standards for ' £qoqTechnol. 38 398.

Khan, A.G. (2006). Milk and milk products. An entrepreneurial
- approach. All India Dairy Business Directory 2006. pp. 115-
. . . C117.

If the food material equipment surfaces, packaging -

materialsis passed through high intensity broad spectrum - Kumari, Durveshand Chandra, S. (2008). Commercial utilization

white light i.e. 1 to 20 flashes/sec. It helps to destroy : ©f membranes infood and allied industry. Beverage & Food

. . ) : © World, 35(6) : 27-29.
micro-organisms, insects, parasites etc. and enhancethe -
- Lopez, A. (1987). Retortableflexible container, In: A complete

. coursein canning and related processes, Book-11, -packaging,
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