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2.0 OBJECTIVES

After reading thisunit we should be ableto:
e |earntheimportance of fermented milk products.

e  know thedefinitionsof variousfermented milk productsand their compaosition
and standards.

e  understand themanufacturing detailsof important fermented milk products.

e name the various starter cultures, additives, fruits, nuts, etc. used in the
preparation of fermented milk products.

2.1 INTRODUCTION

Theuseof fermented milksdatesback to many centuries, dthoughthereisno precise
record of the datewhenthey werefirst made. Themilk, which could not be preserved
overnight inatropica environment, led theAryansto benefit with the phenomenon
of fermentation. Having knownthe nutritiona and therapeutic benefits, theAryans
haveembraced dahi asanaturd hedthful ddicacy of their diet. Ancient Vedicliterature
contains numerous referencesrelated to dahi, which showsitsimportanceinthe
Indiandiet right fromtheVedicera

Initially the souring of milk wasdone by natura fermentation. With the advent of
science of bacteriology and nutrition, fermentation process emerged asawel |-
developed controlled sequence of changes in milk with the use of selective
microorganisms. Selective organism produces |actic acid and may impart other
beneficial effect to the product. The use of different microorganisms led the
development of awiderange of milk productsviz. dahi, yoghurt, shrikhand, lass,
kefir, koumiss, yakult, |aben, etc. In India, dahi isbeing produced with varieties of
taste varying with region-to-region and individual food habits. The consumption
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statistics showsthat about 6.9 per cent of total milk producedin Indiaisutilized for
making dahi intended for direct composition. Inthischapter varioustypesof dahi
fermented milk productsand their methods of manufacturewill be discussed.

2.2 DAHI

Dahi, Indian curd, isawell knownfermented milk product consumed by largesections
of the population through out the country, either asapart of thedaily diet or asa
refreshing beverage. In India, dahi also known asdadhi islargely made at home
usingtraditiona kitchenrecipes, involving milk of buffa oes, cowsand goats. Generdly
amixtureof cow and buffalo milk isused. Milk isboiled and cooled, inoculated with
dahi starter, usually the left over from the previous day’s stock, and incubated
undisturbed at ambient temperaturefor four to six hoursuntil it acquiresathick
consstency. Dahi isgenerdly consumedinitsorigina form asan accompaniment to
themeal or it may be converted into raita. Dahi may be consumed as such or as
sweet or savoury drink asadessert containing sugar, spices, fruits, nuts, etc. An
extensveall-Indiasurvey project on dahi reveaded that thereare, broadly speaking,
twotypesof dahi prevaent inthecountry for direct consumption, viz. asweet/mildly
acidicvariety with apleasant flavour, and asour variety with asharp, acidic flavour.

I.  Composition

The PFA Act deifinesdahi or curd asasemi-solid product, obtained from pasteurized
or boiled milk by souring (natura or otherwise), using aharmlesslactic acid or other
bacteria cultures. Dahi may contain additional cane sugar. It should havethe same
minimum percentage of fat and solids-not-fat (SNF) asthe milk fromwhichitis
prepared. Wheredahi or curd, other than skimmed milk dahi, issold or offered for
salewithout any indication of the class of milk, the standards prescribed for dahi
prepared from buffalo milk shall apply.

TheBureau of Indian Standards (BIS) specificationsfor fermented milk products
arebased on thetypeof culture usedintheir preparation. Mild dahi ismadefrom
mesophilliclactococci. Leuconostocs may be adjunct organismsfor added buttery
odour and flavour. Sour dahi containsadditiona culturesbe onging to thethermophillic
group, which are generally employed in the manufacture of yoghurt. These
thermophillic organismsgrow rapidly at 37-45°C, producing dahi inlessthan 4
hours.

Likedahi, yoghurt isasemi-solid fermented product madefrom astandardized milk
mix by the activity of a symbiotic blend of Streptococcus thermophilus and
Lactobacillus delbrueckii subsp. bulgaricus cultures. For brevity we shall term
theyoghurt cultureorganismsas ST and LB and typical dahi organismsasLL. The
body and texture of yoghurt dependslargely on the composition of milk employed
initsmanufacture. Although milk of variousmammal scan be used for making cultured
dairy products, their industrialized productionismainly based on milk of cowsand
buffa oes. Thecomposition of variousmilksused inthemanufactureisgivenin Table
2.1.



Table 2.1. Composition of milk used in the preparation of cultured dairy

foods

Mammals | Fat Caseins Whey Lactose Ash Total

proteins solids
Cow 3.7 2.8 0.6 4.8 0.7 12.7
Buffalo 7.4 3.2 0.6 4.8 0.8 17.2
Goat 4.5 2.5 04 4.1 0.8 13.2
Sheep 7.4 4.6 0.9 4.8 1.0 19.3
Mare 1.9 1.3 1.2 6.2 0.5 11.2
Sow 6.8 2.8 2.0 55 -- 18.8

ii. Classification

Inacountry asbig asIndia, the consumers have different taste preferencesfor
traditional productsvarying fromregiontoregion. Thismadethetraditiona products
availablewith avaried taste. Dahi isalso madein different varietieswith region
specifictastes. Thetechnological developmentshaveled to the commercidization
of thispro duct. Dahi may be classified onthefollowing basis.

e  Dahiisusedfor consumption, production of desi butter

e  Preparation of chakka, shrikhand and lassi.

e  Dahiisprepared fromwholemilk, skimmilk, standard milk, and specia milk.
e Dahiisaso prepared by addition of sugar and fruits.

e Acidity of normal dahi islessthan 0.7% whileacidity of sour dahi ismorethan
0.7%.

Dahi madefrom buffalo milk producesathick bodied product because of itshigh
SNF content. It isrecommended to make dahi/ yoghurt from amix containing 11-
13 percent SNF. Theincreased protein content inthemix resultsin acustard like
thick consistency following therequired fermentation. Higher milk solidsa so keep
theproduct from wheying off. Dahi prepared from wholemilk containsabout fat 5-
8, protein 3.2—-3.4 lactose 4.6 —5.2, Ash 0.70—0.72, and titratable acidity 0.60
—0.80 percent.

iii. Method of Manufacture

1) Traditional method: Inthismethod dahi isprepared at small scale, either inthe
consumer’shousehold or in the confectionary (Halwais) shop. Inthehousehold, the
milk isboiled, cooled to room temperature, inoculated with 0.5to 1.0 percent starter
(previousday’sdahi or butter milk) and then incubated undisturbed for setting for
about overnight. In cold wesather, thedahi setting vessel isusua ly wrapped up with
woolen cloth to maintain appropriate temperature. |n the confectionary shops, the
method employed for preparation of dahi ismore or less same except that the milk
Is concentrated in a open pan before inoculation and usually dahi isset in a
earthenware.

i) Standardized method: Processonthebasisof scientificlineshasbeen devel oped
for dahi making in the organized sector. Fresh, swest, good quality milk isreceived,
pre-heated and subjected tofiltration and clarification. Themilk isstandardized to
2.5 to 3.0 percent fat and 10 percent solids not fat, pre-heated to 60°C and
homogenized single-stage at apressure of 176-kg/sqcm. Themilk isheated to 85
—90°C for 15-30 minutes, cooled to 22-25°C and inocul ated with 1-2 percent of
specific dahi starter culture. It isthenfilled in suitable packaging containers of the
appropriate sizeand incubated at 22-25°C for 16-18 hours. After proper setting of
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thedahi, the acidity of dahi reaches0.6t0 0.7 percent and afirm curd isformed.
Thecurdiscooled by circulating chilled water or air around the containersand then
transferred to cold room maintained at about 4-5°C. Theflow diagramfor manufacture
of dahi ispresented hereunder (Fig. 2.1).

Recaving of milk

v

Pre-heating (35-40°C)

v

Filtration/ darification

v

Standardization

v

Pre-heating (60°C)

v

Homogenization (176 kg/ sgcm)

v

Pasteurization (80-90°C/ 15-30 min)

v

Cooling (22-250C)

v

Addition of gtarter cultures(1-1.5%)

v

Packaging

v

Incubation (22-25°C/ 16-18 hrs)

v

Dahi

v

Cooling and storage (4-5°C)

Fig.2.1 Manufacture of Dahi

2.3 MISHTIDAHI

Mishti dahi or mishti doi isapopular traditional sweetened fermented milk product.
Theeastern partsof India, especidly inWest Bengal, Assam, Bihar and Orissa, the
sweetened variety of dahi knownasMishti dahi, La dahi or Payodhi isquitepopular.
Theproduct isprepared by the Halwaison asmall scale. Itisadelicacy of choice
duringreigiousfedtivitiesand iscond dered an auspiciousitemto servewhilestarting
journey or any important work. The product iscommonly soldin earthen pots of
varying sizes, and served chilled.

i.  Composition of Mishti Dahi

Mishti dahi isafermented milk product, having creamishtolight brown colour, firm
body, smooth texture, sweet-acidic flavour, and pleasant aroma. Assuch, thereis
no prevention of food adulteration (PFA) Act or Bl S standardsfor mishti dahi. In



theabsenceof lega standards, mishti dahi differsintermsof chemical composition
aswdll assensory attributes. Thetypica composition of mishti dahi isgivenintable
2.

Table 2.2. Composition of different grades of mishti dahi

Constituent (%0) Low fat Medium fat High fat
Milk fat 2-3 4-5 8-9
Milk SNF 13-14 11-13 10-11
Sugar 17-19 17-18 17-18
Total solids 32-35 32-36 35-38

Thequdity of mishti dahi isdepend upon thetype of milk, level of concentration,
and fermentation conditionsemployed in itsmanufacture. The effect of levelsof
starter culture addition on physico chemica and sensory propertiesof mishti dahi is
givenintable2.3.

Table 2.3. Influence of amount culture on physico-chemical and sensory

properties of Mishti dahi

Characteristics Percent Inoculum
0.5 1.0 15 2.0
Initial 0.28-0.29 0.28-0.29 | 0.28-0.29 0.28-0.29
Acidity (%LA) Fina 0.72-0.75 0.78-0.80 | 0.80-0.84 0.88-0.90
Fold 2.57-2.68 2.75-2.85 | 2.85-2.86 3.10-3.14
Increase
PH Initial 6.32-6.35 6.32-6.35 | 6.32-6.35 6.32-6.35
Fina 4.62-4.65 | 453-4.61 | 4.49-456 | 4.42-4.49
Diacetyl + AMC (ug/g) 18-19 20-21 22-25 25-28
Average flavour score 6.86 7.88 7.38 7.09
(Maximum, 9.0)
Average texture score 6.71 8.05 7.83 7.24
(Maximum, 9.0)
Curd tension (g) 20-22 28-29 25-27 21-23

)

Method of Manufacture of Mishti Dahi

Traditional method: Traditionally, mishti dahi isprepared from cow or
mixed milk. Thefresh good quality milk isboiled with arequired amount
of sugar and partially concentrated by simmering over alow fire. This
heating is continued for quite sometime during which milk developsa
digtinctivelight creamtolight brown carame colour and flavour. Thecontent
Isthen cooled to ambient temperature and cultured with dahi (lactic)
culture). Itisthenfilled into earthen pots of consumer sizeor bulk size
vesselsand incubated over night. Normally the curd isset within 12-14
hours. After firm setting of curd, itistransferred to acool placeor stored
under refrigeration.

Industrial production: Intheorganized sector, mishti dahi ismanufactured
employing improvetechnol ogica process. A widerangeof milk products
for sourcing milk solidsisusedinthe production of mishti dahi. For this
purpose, milk solidsare used from fresh cow/ buffalo milk, cream, skim
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milk powder (SMP), wholemilk powder (WMP), evaporated wholemilk,
sweetened condensed milk and white butter.

Therequired ingredientsare blended in proper proportion, keepingin
view thefinal compositiona standard of the product intermsof fat, SNF,
and sugar. Thereisaneed to select fresh and good quality ingredientsin
relationtomicrobia and sensory quality. Theraw materia (milk) used for
mishti dahi preparation should befresh, freefrom off-flavoursand has
negative clot-on-boiling test.

Themost common sweetening agent used in preparation of mishti dahi is
cane sugar. Other sweeteners such as corn sugar, corn syrup, and a'so
sugar or maltose can be used as sweetening agent. Some times in
preparation of somespecid varietiesof mishti dahi, freshpamjaggery is
used as asweetener. Commercially cane sugar of high microbiological
quality and freefrom extraneous matter isused as sweetening agent.

Mishti dahi iscoloured and flavoured commonly with caramel. Caramd is
prepared from heating sugar and it isavailable commercially in aviscous
form (76% TS). Caramd issolubleinwater and having aspecific gravity
of 1.315t0 1.345. Synthetic flavourslike caramel, vanilla, cardamom,
rose, pineapple, etc may also beused. Fruitsand dry fruit, nutsmay also
be used for developing awidevariety of mishti dahi.

Themost critical and important stepin the manufacture of the mishti dahi
isthe selection of appropriatetype of starter culturesinceit affectsthe
flavour, cong stency and acidity development in the presence of sugar and
caramel at relatively higher TSlevels. Assuch starter cultureisregarded
asheart of mishti dahi preparation. Mixed strain culture may be used
sinceityiedsasuperior product and most reliableunder variableprocessing
conditions. Theoptimum activity of themishti dahi cultureisexpectedina
narrow temperature range of 40-42°C. Normally agood starter culture
with 1.0 percent inoculum devel ops0.70 percent acidity within 6-8 hours.

Process: Therequired quantitiesof milk, cream, skimmilk powder and
sugar areblended. Caramel isadded normally at therate of 0.10t00.12
per cent. Themix isheated to 80°—90°C inavat or aplate heat exchanger.
Varioustime- temperature combinations have been tried but heating the
mix to85°Cfor 15 minutesresultedinahighly desirableflavour and textura
gualities. After heat treatment, the mix is cooled to 40-42°C either
employing heat exchanger or by circulating chilled water inthejacket of
vat. The starter cultureisadded to the mix at therate of 1.0 percent and
thoroughly mixed using stirrer. Theregfter, themix isfilledin samtized cups
of required szesand covered with lids. The cupsare properly heat sealed
to makethem airtight and prevent leakage. These cupsarethenincubated
at 40-42°C for about 6-8 hourstill the acidity developsto about 0.70to
0.80 percent LA. At this acidity the mix will well set and a desired
congstency and firmnessisattained. After proper setting, thesecupsare
trandferred to acold store of 4-5°C temperature. For long storage, normdly
thetemperatureof cold storeismaintained at 0°C.

iil) Production of Mishti Dahi from buffalo milk: Fresh buffalo milk is
standardized to 3.5% fat and 9.0% SNF, heated to 65°C in a plate heat
exchanger and homogenized at apressure of 56 kg/cm? (one stage). Milk is
concentrated at 1.44 fold in avacuum evaporator. After adding cane sugar, the



milk isheated at 85°C for 5 min to generate cooked flavour. Themix iswater Methods of Manufacture

cooled to 40°C beforeinocul ation with the mixed culture (L F-40). In some
cases, sugar caramel, jaggery and artificial coloursareadded to impart brown
colour. Theinoculated mix isasepticdly didtributedinto pre-sterilized polystyrene
containers (200 ml) and mechanically transferred to incubation chamber at
40°C. After 7 h of incubation, the product isshifted to cold store maintained at
4°C. During gd formation, milk must remain ationary. Intheflow chart (Fig.2),
fermentation isdesigned asabatch process. Indl post fermentation activities,
gel should be subjected to a minimum amount of external influences. The
influences of varying inoculaon physico-chemical and sensory propertiesof
Misti dahi areshowninTable2.3.

WholeBuffaoMilk

v

Standardization (Fat, 3.5%; SNF, 9.0%)

v

Pre-heating (65°C — 70°C)

v

Homogenization (56 kg/cn? at 65°C)

v

Concentrationto 1.44 fold

v

Addition of sugar (approx. 14%)

v

Heating at 85°C for 10 min
Coolingto 40°C
Continuous Inoculation
prefermentationintanks  (LF-40 culture @ 1.0%)
andmainfermentation ¢ $ » Aseptic packaging inthe salespack
inpacks. (Upto pH 5.2

milk remainsLiquid) Incubation at 40°C for 6-7 h

v

Storageat 4°C
Fig.2.2 Flow diagram for manufacture of Mishti Dahi
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2.4 SHRIKHAND

Shrikhand, asemi-solid, sweetish-sour fermented milk product, isvery closeto
flavoured quarg of Germany. It isapopular dessert of Gujarat, M aharashtraand
Karnatakaand formspart of meal especially on festive occasions. Shrikhandis
prepared by fermentation of milk with lactic acid bacteria, expulsion of whey from
thecurd, followed by mixing with sugar, flavouring and spices. The composition of
thisproduct is: 34-40 percent moisture, 43-45 percent sugar, 4-6 percent fat, and
10-12 percent milk solids-not-fat.

i. Standards

The standards prescribed for Shrikhand by the Bureau of Indian Standards (B1S)
and under the prevention of food adulteration act (PFA) are presented intable 2.4.

Table 2.4. PFA/BIS standards for shrikhand

BIS PFA
Total solids (per cent, by mass), minimum 58.0 58.0
Milk fat (in dry matter, per cent by mass), minimum 8.5 8.5
Milk protein (in dry matter, per cent by mass), minimum 10.5 10.5
Titratabel acidity (per cent lactic acid), maximum 14 14
Sucrose (in dry matter per cent by mass), maximum 72.5 72.5
Total ash (in dry matter per cent by mass), maximum 0.9 0.9
Coliform count, cfu/g, maximum - 10.0
Y east and mould count, cfu/g, maximum - 50.0




ii.  Chemical Composition

Thechemica composition of shrikhand depend upon thetype and quality of milk,
processing conditions employed, and fruits/spices used. The physico chemical
propertiesand chemical composition of shrikhand are presented intable 2.5. and
2.6, respectively. Thechemica composition of Shrikhand soldin Gujaratisgivenin

table2.7.
Table 2.5. Composition of dahi, chakka, and shrikhand
Constituent Dahi Chakka Shrikhand

Total solids (%) 9-10 22-23 57-60
Fat (%) Trace Trace 5-6
Proteins (%) 3.7-39 13.5-14 6.5-7.0
Sucrose (%) - - 40-43
Ash (%) 0.72 0.95-1.08 0.49-0.55
Reducing sugar (%) 45-4.7 3-3.25 16-1.7
Titratable Acidity (%) 0.9-0.95 2.1-2.2 1.05-1.10
PH 4.4-4.6 4.4-4.6 4.4-4.6

Table 2.6. Physico-chemical parameters of shrikhand marketed in
Gujaratand Maharashtra

Parameters Average values
Maharashtra® | Gujarat' Industrial®
PH 4.09 4.10 4.33
Acidity (% aslactic acid) 1.30 1.08 1.13
Soluble nitrogen (%) 0.21 0.29 0.29
Free fatty acids (% as oleic acid) 0.58 0.40 0.26
Penetration value (mm) at 10°C 28.54 27.35 32.71

! Average vauesof product madein the un-organized sector.
2Averageva uesof product made by the mechanized processin the organized sector.

Table 2.7. Chemical composition of shrikhand sold in Gujarat

Constituent Traditional shrikhand | Industrial
shrikhand
Moaisture (%) 40.52 35.11
Fat (%) DM* 8.27 9.25
Proteins (%) DM 9.53 12.53
Lactose (%) DM 3.74 2.59
Sucrose (%) DM 76.25 70.00
Ash (%) 0.530 0.683
Titratable acidity (% LA) 1.075 1.310
PH 4.10 4.33
Soluble nitrogen (%) 0.290 0.286
FFA (% oleic acid) 0.395 0.265
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iii. Manufacture of Shrikhand

Themethod of manufacture of shrikhand involvesthe preparation of curd or dahi by
fermentation of milk with starter culture, preparation of chakkaby draining whey
from the curd and blending additiveslike sugar, color, flavour, speciesand fruitsto
obtain adesired composition and consistency.

1) Traditional method: Thetraditiona method of making shrikhand consists of
preparation of dahi by culturing cow or buffalo milk with naturd starter culture
(curdfrom previousbatch), preparation of chakkaby draining whey from dahi
followed by blending sugar, colour, flavouring materialsand spices.

Milk of cow or buffalo, or mixed milk isheated to boiling and then cooled to
30°-35°C. Itisinoculated with dahi (lactic culture) @ 0.5to 1 per cent from
the previousday’s production. Milk isleft at room temperature (30°-35°C)
until it setsfirmly. Itisthen stirred and hunginamudin cloth for 10to 12 hours,
to drain off whey. The product so obtained is called chakkaor maska. The
chakkayieldisabout 65 kg per 100 kg of milk, depending upon thecomposition
of milk.

The chakkaismixed with the required amount of sugar (usually 50-100 per
cent of curd quantity), flavour, colour, herbs and spices. Commonly used
additivesinclude saffron, cream, charoli, dmonds, nutmeg, cashew nut, mango
pulp, raisins, and seasond fruits. Theshrikhand yield isabout 1.5t0 2.0 kg per
kg of chakkaused. Shrikhand isserved chilled. Consumersin Gujarat prefer
itssweet variety whilethosein Maharashtraprefer thetangy/soury variety.

i)  Industrial method: Thefully mechanized and continuous process has been
developedforindustria production of shrikhand. With the devel opment of the
dairy industry, shrikhand production hasbecomeindustrialized. The process
consistsof centrifugal separation of whey from the curd and the mechanical
mixing of ‘ chakka;, sugar and species, making the entire processhygienic as
wel| aslabour andtimesaving. Fig. 2.3 showstheindustrid method of shrikhand
manufacture. Normaly skim milk isused for making dahi for the manufacture
of Shrikhand. By using skim milk, not only arefat |osseseliminated, but faster
moi sture expulsion and lessmoistureretentioninthe curd areachieved. Skim
milk isheated to 85°C for 30 min. Thisheat treatment resultsin denaturation of
B-lactoglobulin, whichinturninteractswith casein on acid coagulation, thereby
increasingtheyidd. Also hightemperauresarebdievedtoresultinthedteraion
of proteinsin milk, which favoursthe growth, and activity of starter culture.
Also, gpplication of heat to milk resultsinthe destruction of certain heat |abile
inhibitorsaswell asmany of the competing microorganismsthat arepresentin
raw milk. Theindustria productioninvolvesthefollowing steps.

Preparation of dahi/curd: Skimmilk (9% SNF, 0.05% fat) isheated to 90°C for
15 secondsin HTST pasteurizer, cooled to 30°C and inocul ated with 0.25—-0.50
per cent dahi culture of mixed strains. After eight hoursof inoculation period, the
required acidity (0.8 to 1.0% lactic acid) is achieved, and the curd isready for
further processing.

Preparation of chakka: Chakka/maskaisprepared by separating thewhey from
dahi. Earlier, a28 inch diameter basket centrifuge at 1,100 rpm was used that
produced 80 kg of curd per hour. Now, the process has been upgraded by using a
guarg separator. Itscapacity is2,500 kg of curd per hour.

Preparation of shrikhand from chakka: Shrikhand isprepared by adding sugar
at therate of 80% of theamount of chakkaand mixed inaplanetary mixer. Required



amount of plastic cream (80% fat) isadded dong with sugar to chakkaso astogive
at least 8.5 per cent fat in thefinished product on dry matter basis.

The processing conditionsfor themanufacture of shrikhand have been stlandardized.
Thefinal product contains5 per cent fat, 42 per cent sugar and 60 per cent total
solids. The acidity of the product is usually between 1.10 and 1.40 per cent
(expressed aslactic acid). The protein content of the product is 10.5 percent.

Upgraded process for shrikhand manufacture.

Starter cultures: Theuseof right typeof cultureisessential for the manufacture of
shrikhand. A mixed culture containing Lactococcus lactis subsp. Lactis,
Lactococcus lactis subsp. diacetilactis/ Leuconostoc, Lactococcus lactis subsp.
cremorisintheratio of 1:1:1 may beused. Other recommended culturesareyogurt
containing Streptococcus thermophilus and Lactobacillus delbrueckii subsp.
bulgaricus (1:1) or LF-40, a culture compromise of Lactococcus lactis subsp.
Lactis and Lactococcus lactis subsp. diacetilactis.

Separation of whey from curd: it is carried out in aquarg separator that can
handle 2,500 kg of curd input per hour. Thispermitsto scale up the productionto 8-
tonnes/ day with installation of other equipment of matching capacity. Thisprocess
hasbeen further refined for enhancing shelf life of shrikhand by pasteurization.

Mixing of chakka with cream and sugar: The mixing capacity inthe earlier
processwaslimited sincethe planetary mixer could only handle up to 40 kg/batch.

Packaging of Shrikhand: The shrikhand ispackaged in pre-formed polystyrene
cups/containers of various sizes ranging from 100 g to 1.0 kg. However, small
manufacture sell the product in paper-board boxes.

Skimmilk (1.113%TA, pH6.7)

v

Heat treatment (85°C/ 30 min)

v

Cooling (30°C)

v

Inoculation
(S. lactis + S. lactis var. diacetilactis, 1.0-1.5%)

v

Incubation (10-12 h)

v

Dahi (0.9%TA, 4.6 pH)

v

Whey «————— Basket centrifuge (900xQ)
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for90minat30°C  <«—— Sugar @ 80% w/w of chakka
¢ Cardamom @ 1 g/kg chakka
Chakka

(22-23% TS, 2.1-2.2% TA, 4.4-4.6 pH, temp. 30°C)
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v

Planetary mixer
(35-45rpm, 40 min)

v

Shrikhand (pH 4.4-4.6, TA 1.03-1.05%,
fat 5-6%, protein 6.5-7.0%,
sucrose 40-43%)

v

Packaging at room temperature

Fig. 2.3. Industrial method of shrikhand manufacture

2.5 LASSI

Lass (stirred dahi) isaready-to-servefermented milk beverage popular in India
particularly in summer months. Good quality lass should have creamy consistency,
smooth texture, glossy sheen and white colour with yellowishtinge. Mild acidic
flavour and sweetish taste of lassi makeit arefreshing soft drink. It isflavoured
either with salt or sugar and other condiments or spiceslike ginger, coriander, and
mint, depending onregional preferences. Lass isobtained from pasteurized whole
milk or partly skimmilk, cultured withlactic and aromalflavour producing organisms.
In many partsof the country products, like butter milk, chhach, matthaobtained
after churning of sweet cream, or wholemilk dahi and remova of butter aretermed
aslassi and usually consumed in salted or spiced form. Also aproduct prepared
from cultured skim milk, commonly known as cultured butter milk isclassified as
lass.

i.  Chemical Composition

Lass isawhiteto creamy-white viscousliquid with asweetish, rich aromaand
pleasant mild acidic taste. The chemica composition of lass dependsonthetypeof
milk, initial composition of milk, level of concentration of milk solidsand the sugar
level. Theproximate composition of lass isgivenintable2.8.

Table 2.8: Proximate composition of lassi

Milk fat - |115-3.8%
Milk TS - | 9.00%
Sugar - | 13-20%
Sodium dihydrogen phosphate optional - | 0.5%

L ow methoxy Pectin optional - | 0.5%
Acidity (minimum) - | 0.7%LA

ii. Manufacture of Lassi

Production of lass hasbeen confined, to alarge extent, to the householdsand local
halwais mainly because of non-availability of astandardized techniquefor the
manufacture of uniform quaity lass anditslimited shelf life. In 1972 thetechnology
was standardized at NDRI, Karnal and regular production of lassi started. The
method of manufactureof lass involvesstandardization, heating and cooling of milk
toinoculation temperature, addition of starter culture and setting of milk. Sugar @
12-15% of milk dissolved in equal quantity of water isadded intheform of asyrup



which has been pasteurized and cooled separately. Smooth consistency of lassi is
obtained by homogeni zation of themix. Havour isadded before packaging. Ingenerd,
thequdity of milk, starter cultureand themethod of manufactureinfluencethequdity
of lassi. Chemical quality of milk isimportant for desired body and textureand
congstency and to meet thelegd requirements, if any. But the moreimportant effect
of chemical and bacteriological quality of raw milk is on the growth of starter
organisms. Therefore, the milk, which serves as a growth medium for the
microorganismsmust beof highmicrobid qudity and freefrommeadtitismilk, lipolytic
rancidity, resdua antibioticsand germicides. There should not be any bacteriophage
contamination.

Pooled milk isconsidered to bethe most suitablefor the manufacture of fermented
milk products, like, yoghurt, dahi, shrikhand etc. A suitable heet treatment isapplied
tomilk to makeit freeform most of the vegetative cell of microorganismsassociated
withraw milk. However, some sporeformersand stable enzymesremain unaffected
by the commonly employed hesat treatment in the manufacture of fermented milks.
Thebasicroleof starter cultureisto bring about acid coagulation of milk and impart
characterigtic flavour. Theculture must be pure, active and freefrom gasproducing
microorganisms. Presence of more than one type of lactose fermenting
microorganismsinthestarter cultureisrequired for theproduction of diacetyl flavour
indahi. A lactic culture comprising of Lactococcus lactis subsp. lactis, Lactococcus
lactis subsp. cremoris and Lactococcus lactis subsp. diacetilactis is used for
dahi for lass making. Setting of milk isterminated at an acidity of 0.70—0.80 per
cent LA. Totheset curd sugar syrup isadded which requiressufficient heet treatment
(80-90°C) to prevent microbial contamination through sugar. Itisalso essential to
cool the syrup to room temperature before addition to dahi to prevent hardening of
finecurd particlesand whey separation. Homogeni zation preventscluster formation,
rising of fat to the surface and improves cons stency.

Inatypica method of manufactureof lass, standardized milk (4% fat) isheated to
90°Cfor 10 minand cooled to 25°C before addition of sarter culture (1%0). Cultured
milk isincubated for 12-16 hr at 25-28°C, the set curd isbroken by stirring and
sugar syrup ismixed. Themixtureishomogenized and packaged after theaddition
of flavour. On an average the product contains 3 per cent fat., 6-7 per cent SNF
and 10-11 per cent sugar. The acidity rangesfrom0.6t00.7% LA. Flow chart for
mechanized production of lassisdepicted inFig. 2.4.
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v

Continuousprefermentationin ~ Addition of sugar syrup
tenksandmainfermentationin (12%sugar inlassi)
packs. (Upto pH 5.2 milk +
remansLiquid)

Asegpticpackagingin
the sales pack

Addition of essencewhiterose/ kewra

v

Homogenization/ pass ng through pump

v

Packaging

v

Storage —4-5°C
Fig.2.4 Flow diagram for manufacture of lassi
iii. Technical Developments

Lass keepsgood only for aday or two at room temperature. Under refrigeration,
thekeeping qudlity of lass isextended considerably. Further extenson of shelf lifeis
achieved by UHT processing after fermentation and packaging aseptically. Wheying
off may occur but it can beavoided by using asuitablestabilizer and proper processing
conditions.

UHT Lassi: Significant advancements have been made towards the industrial
production of lassi through application of UHT. Standardized milk (9-10% SNF
and 0.5-1.0% milk fat) is warmed to 85°C for 30 minutes or 91°C for 2.5t0 5
minutesand cultured with suitablelactic culture (dahi cultureat 31°C). Itisthen
fermented at 22°C to lower its pH to 4.5. Set curd is broken with the help of a
stirrer while sugar solution (30% in water) is added to give 8-12 percent sugar
concentrationintheblend. Lass isthen homogenized at 13.7 Kpa (2000 psi) and
UHT processed at 135-145°C for 1-5 secondsand packaged aseptically employing
standard equipment.

Directly acidified milk beverage: The addition of organic acids such asacetic,
fumaric, lactic, tartaric, citric, and phosphoric acid to milk result intheformation of
acoagulumat pH lessthan 4.6. Employing thisprinci pleamethod for themanufacture
of longlifedirectly acidified milk beverage hasbeen developed at NDRI, Karndl.
Toned milk isdiluted withwater intheratio of 7:3, preheated to 45°C and additives
like sugar (18%), carboxyl methyl cellulose (0.8%), trisodium citrate (0.09%) are
added and mixed. Themilk is pasteurized at 70-75°C and cooled to 6-8°C. ThepH
of milk isthen adjusted to 3.75 with the addition of diluted phosphoric acid (2.25
N) followed by heating to 65°C, addition of colour and homogenization. The
homogenized mix iscooled to room temperature prior to addition of flavour and
bottling, thefilled bottlesarefinaly sterilized at 110°C for 5 min, cooled and stored.
Thebeverage hasashelf lifeof 120 daysat 5°C and 75 daysat 30°C.

Lassi Powder: In order to meet the seasonal and regional requirementsof lass, a
technology has been devel oped for the manufacture of lass powder, which upon
recondtitution yieldslass likebeverage. Themethod involves concentration of skim
milk by reverse osmosisprocess, standardization of the concentrationwith creamto
contain 10 per cent fat and 30 per cent total milk solids, inocul ation with starter
culture and setting of curd. Thecurdisbroken by agitation to obtain asmooth durry
whichissubsequently spray dried under predetermined conditions. Sugar isdry



blended. The powder on reconstitution with water yields lassi-like beverage.
Acceptability of the beverage could be enhanced by fortification with fruit juices.
Thelass powder wasfound to contain moisture 5 per cent, fat 29-31 per cent and
protein 23-34 per cent.

Check your Progress 2
1) Defineshrikhand.

o

2.6 YOGHURT

Thebascingredientsof yoghurt aremilk and microflora. Themilk isconvertedinto
yoghurt by growing within it specific lactic acid bacteriaand souring it under defined
conditions. According to FAO/WHO (1977) “Yoghurt isacoagul ated milk product
obtained by lactic acid fermentation through the action of Lactobacillus bulgaricus
and Streptococcus delbrueckii subsp. thermophilus, from milk and milk products
(Pasteurized milk or concentrated milk), with or without optional additions (milk
powder, skim milk powder, whey powder, etc.). The microorganismsinthefinal
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product must be viable and abundant”.

Theoriginof yoghurt isnot clear. According to some sourcesyoghurt originated in
Asia, wheretheancient Turkslived asnomads. Thefirst Turkish nameappearedin
the 8" century as* Yogurut” and was subsequently changed inthe 11" century toiits
present form. A dried typeof yoghurt wascalled “ Kurut: and abeveragetype” Suvuk
yoghurt”. According to fill someauthors, yoghurt originatesfromthe Blakans. The
inhabitants of Thrace, known for breeding large flocks of sheep, used to make
soured milkscalled“ Prokish” which later becameyoghurt. Originaly yoghurt was
made from sheep and buffalo milk and partly from goat and cow milk in containers
of wood or argil. Propagation was carried out by using asmall quantity of the
previously coagulated milk to seed the next batch of boiled milk. Yoghurt wasused
primarily inthe human diet for direct consumption, either asanatural product or
fortified with variousvegetablesand spices, but a so for cooking and baking purposes.

Ancient physiciansof the near and middle East prescribed yoghurt or rel ated soured
milksfor curing disordersof the tomach, intestinesand liver and for stimulating the
appetite. Intheearly part of the 20" century Metchnikoff (1845-1916) in his*‘ theory
of longevity” noted the beneficial effect of yoghurt inthe human diet. Although this
theory exaggerated thevalue of yoghurt, it significantly influenced the spread of the
product to many countriesof Europe and promoted extensive studiesby subsequent
workers.

i Definition

Yoghurt isacoagulum obtained by | actic acid fermentation of prescribed milk or
milk products by the action of Lactobacillus delbrueckii subsp. bulgaricus and
Streptococcus thermophilus, the addition of additivesisoptional. Thefina product
should contain large quantitiesof the above microorganisms. Yoghurtischaracterized
by apungent, fruity small and acidtaste. It hasafirm body like dahi. Commercial
yoghurtsaredivided into threemain categories, i.e.. plain/natura, fruit and flavoured,
and these different types of yoghurt are manufactured in many forms such as s,

stirred, liquid/drinking, frozen and dried/instant types. Theinternational standards
for typesof yoghurt aregivenintable2.8.

Table 2.8. The international standard for different types of yoghurt (FAO/
WHO)



Compositional ]
Standard Essential Optional Food
Type  ro Ty | Materialsand Additives | additives
additives
(%) (%)
Y oghurt >30 |82 Pasteurized milk, | Skim milk, non-
non-fermented fermented butter
butter milk, | milk,
concentrated concentrated
whey. whey  protein
Partly 0.5 >8.2 | Pasteurized conce-rate,
. water  soluble
skimmed | 3.0 concent-rated part | . .
. X milk protein, None
yoghurt skimmed  milk, food .
asteurized cream 000 casen,
P caseinate, latic
Skimmed | <0.5 |>82 | L. bulgaricus and | bacteria  other
yoghurt S. Thermophillus | than L.
cultures bulgaricus and
S. thermo-
philus, sugar

iii. Method of Manufacture of Yoghurt

Thetechnology of manufacturing yoghurt ispresented in Fig. 2.5.
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Storing

v

Set Natural or flavoured yoghurt

Fig. 2.5. Flow diagram for manufacture of yoghurt

(@) Process lines for yoghurt

Thequality of yoghurt dependsnot only upon thetype of raw material used andthe
manufacturing procedure applied but a so upon the good functioning of the process
equipment involved and processline.

)

Batch Method: Thismethod wasoriginally used in small-scale production.
Themanufacture of set yoghurt iscarried out asfollows:

Theclarified milk, adjusted to aspecific solids content, isheated in ajacketed
vat to 90-95°C for 15-25 min, cooled to 43-45°C, inocul ated with 1-3 percent
yoghurt cultureand thoroughly mixed with themilk and thenfilled into retail
containers, incubated in an incubator at 41-43°C for 2-3 hoursand cooling
withinthesameincubation chamber or inthecold store. Alternatively, incubation
and cooling can bedoneinwater trays.

In the manufacture of stirred yoghurt, heat treatment of the milk, cooling,
Inoculation andincubation arecarried out in ajacketed vat, followed by cooling
atherinthesamevat or inacooler, with subsequent fillingintoretail containers.

Withlarger plantsit will be desirableto include homogenization of themilk.
Thiscan bedoneusing aplate heater or heating the milk to the homogenizing
temperature (55-65°C) and then to pasteurize homogenized milk in ajacketed
vet.

Both types of yoghurt can be produced as natural or plain or flavoured and
fruit. Flavouring or fruit are added beforeincubation when making set yoghurt
and after incubation and cooling when making stirred yoghurt. The addition of
sugar, particularly inflavoured and fruit types, hasthe purpose of improving the
taste of the product and masksitsacidity. If flavoringsarenot a ready sweetened,
sugar isadded before heet treatment of themilk. The sugar concentration should
not exceed 12% because of theinhibitory (osmophilic) effect onthecultures.

Themain characteristicsof thebatch method anditsprocesslinesareasfollows:

e A number of breaks during the whole process of manufacture, for
standardization of thefat content, addition of milk powder, heat treatment
of themilk and cooling, inoculation, etc. which involvesanincomplete
utilization of the processing equipment.

e A considerable consumption of energy and of time, particularly during



heat treatment and cooling of themilk and high labour costs.

Anincreased chance of air borne contamination by yeastsand moulds
during the manufacture dueto the carrying out of discontinuous process,
theuseof openvatsand themanua additionsof cultures, fruit and flavorings.

i) Modern Process: Modern processlinesfor yoghurt are used in medium or
large scale production. Thefollowing factors contributed to theintroduction of
modern processlines:

Standardization of thefat content in milk by using specially designed
equipmen.

Increasing the solids content in milk, by concentration of themilk using
specidly designed evaporating unitsconcentration of themilk by 10-15%
(raising of dry matter for about 2-3%) normally givesan optimum solids
content. Thismethodisusudly usedinlargescaeproduction. Alternatively,
1-3% skim milk powder may be added for increasing the solids content
inmilk.

Homogenization at 55-65°C under a pressure of 2000-2500 psi in a
homogenizer, usudly before heet treatment of themilk.

Heat treatment of themilk in pasteurizersat 90°C for 5minand in UHT
sterilizers(direct and indirect heating) at 135-145°C for few seconds,
with subsequent cooling to the fermentation temperature.

Culturing of milk by the addition of bulk starter (1.5 — 2.0%) with
subsequent stirring for few minutes.

In manufacturing stirred yoghurt, incubation iscarried out in aseries of
insulated tanksworking inrotation. After the completed incubation (41-
43°C for 2-3 hrs) the yoghurt is discharged by a positive pump to the
plate or tube cooler. Cooled yoghurt istransferred to apair of buffer
tanks which continuously supply it to packaging machines. On the
packaging line, previously pasteurized flavouring ingredients are
continuoudy added in-line by apositive metering pump and mixed with
theyoghurt.

Inthe manufacturing of set yoghurt, theinoculated milk inapair of mixing
tanksisfed to packaging machinesfor filling into retail containers. Onthis
route, previoudy pasteurized flavouring or fruit concentrate may beadded
inlineby ametering pump and mixed with theyoghurt milk. Thefilled
containersaretransferred to incubation chambersfor incubation until a
pH 4.7 isreached. Cooling can be done either within the same chambers
or inthecold store.

Processing equi pment of the plant such astanks, pumps, heat exchangers,
piping and others, being designed for cleaningin-place and stexilization.

Check Your Progress 3
1) DefineYoghurt.
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2) Writedown thetypesof yoghurt manufactured.

3) Givelnternationa standardsfor typesof yoghurt (FAO/WHO).
4) Givetheflow diagram of manufacture of set yoghurt.

5) Writedownthe manufactureof stirred yoghurt.

6) Writedownthemodern processlinesof yoghurt.

2.7 LETUSSUMUP

Fermented milks have been produced and consumed since ancient times. Theexact
origin(s) of themaking of fermented milksisdifficult to establish, but it could date
from some 10-15 thousand years ago astheway of life of human beingschanged
from being food gatherer tofood producer. Although theevol ution of thefermentation
processwasdtrictly intuitive, the production of sour milk soon becamethe established
pattern of preservation, and sinceearly 1900s. Dahi hasitspopularity in Indian diet
despite changing lifestylesand food habitswithtime. Itispreferred over milk dueto
good taste high nutritiveand thergpeutic va ueand most importantly, enhanced kegping
qudity thanmilk inatropica climatelikeours. It isbeing consumed either asplain,
sweetened or salted and spiced product. At present severa typesof fermented milk
productssuch asdahi, lass, yoghurt, mishti dahi, shrikhand, etc. are being produced
and marketed. Thedietetic and prophylactic properties of fermented productsand
their healing effectsin certain conditionswere recognized by many people. Asa
result, the use of varioustypes of fermented milkshasfound awide application.

2.8 KEY WORDS




Coagulants

Homogenized

Microbe

Microbiological safety

Mishti doi

Probiotic foods

Quarg

Sanitization

Sanitizing

Spore

Starter culture

Sterile
Thermoduric bacteria

Food gradeorganicor inorganic acidsor acid
whey whichareused for coagulation of milk.
Enzymeswhich are used for coagulation of
milk during manufacture of cheeseareaso
known as coagulants.

Milk which hasbeen treated in such amaneer
asto ensure break up of fat globulesto such
an extent that after 48 hours of quiescent
storage no visible cream separation occurs
onthemilk. A homogenizer isusedtoachieve
thiseffectinmilk.

A minuteliving entity, vird, bacterid, fungd
or protozoan, too small to be seen without
the aid of a microscope. Also called
microorganism.

Foodismicrobiologically safeif it doesnot
cause food born microbial intoxication
(poisoning) or infectionto theconsumers.

Itisasweet variety of dahi known asmishti
doi, lal dai. Itispopular ineastern India.

Probiotic foods contain cultures of live
microorganisms, which when applied to
human beings affect them beneficially by
improving theintestinal microbia ecology.

Fresh cheese, associated with Germany.
Known as Tvorog in Eastern Europe.
Represents awide range of sour milk curd
products.

Useof methodsand materialsto preserveor
restore hygienic quality. In other words, to
assumeahygienic product, sanitization must
be maintained by the use of hygienic
equipment by hygienicemployeesinhygienic
surroundings.

Destroying pathogenic organismsbut doesnot
ensure completeremoval. Bringsdowntheir
number within acceptablelimitsof hygiene. It
islessexpensive and lessexacting and less
time consuming than serilization.

A vegetative or reproductive body of
microscopic size produced by bacteriaand
fung.

Microbial culture producing lactic acid,

enzymesand other desired changesin milk
and milk products.

Inbacteriology, freefromdl living organisms.

Organisms with growth optimally at
temperaturesfrom 50-60°C and are ableto
survivetemperatures higher than 80°C, but
thedormant till favourablegrowth temperature
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2.10 ANSWERS TO CHECK YOUR PROGRESS

Your answer should includethefollowing points

Check Your Progress 1

1 i

2. 1
.
il.

3. i
.
iil.

4. |
.

5 1
.
iil.
V.
V.

6. I

Fermented milksareprepared frommilk fermented withlactic acid becteria.

Itispreferred over milk dueto good taste, high nutritive and therapeutic
vaueand most importantly, enhanced keeping quality.

Dahi may beclassified onthefollowing basis:

e  Dahifor direct consumption.

e  Dahi for theproduction of chakka, shrikhand, lass and butter milk.
e Dahi for theproduction of desi butter and ghee.

According to consumption - dahi prepared from different typesof milk
such aswhole, skim, toned, standard or specia milk.

According to flavour —sweet, sour, sweetened and fruit dahi.
Sdectionof milk, treetment of milk including standardization, pasteuri zation.

Inoculation of milk withlactic acid bacteria(starter culture), packagingin
suitable containersand incubation.

Cooling the product and storing under refrigeration.
Mishti dahi isapopular traditional sweetened fermented milk product.

In eastern parts of India, especially in West Bengal, Assam, Bihar and
Orissa, the sweetened variety of dahi isknown asmisht doi, La dahi, or
payodhi.

The composition of mishti dahi depend upon thetype of milk, level of
concentration, and fermentation conditionsemployedinitsmanufacture.

Three gradesof mishti dahi are prepared using low-fat medium fat and
highfat milk.

Thefat, SNF, sugar and TS contentsin low fat mishti dahi are 2-3, 13-
14, 17-19, 32-35 percent respectively.

Thefat, SNF, sugar and TS contentsin medium fat mishti dahi are4-5,
11-13, 17-18 and 32-36 percent, respectively.

Thefat, SNF, sugar and TS contentsin high fat misti dahi are 8-9, 10-11,
17-18 and 35-38 percent, respectively.

Selection of good quality of milk, standardization of milk to 3.5% fat,
9.0% SNF.

Preheating of sandardized milk homogeni zation of milk, and concentration
tol.44fold.

Addition of sugar (approximately 14%), heating at 85°C for 10 min.



iv.  Cooling of mix, inoculationwith 1% starter culture, fillingin suitable
containersand incubation at 40°C for 6-7 hrs.
V. Cooling and storage at 4-5°C.
Check Your Progress 2
1. i. Shrikhandisasemi-solid, swestish-sour fermented milk product.
ii. Itisvery closetoflavoured quarg of Germany.
iii.  Itisprepared by fermentation of milk with lactic acid bacteria, expulson
of whey from the curd, followed by mixing with sugar, flavouring and
Spices.
2. The standards prescribed for shrikhand by the BIS and under PFA are as
folows
BIS PFA
Total solids (per cent, by mass), minimum 58.0 58.0
Milk fat (in dry matter, per cent by mass), 8.5 8.5
minimum
Milk protein (in dry matter, per cent by mass), 105 105
minimum
Titratabel acidity (per cent lactic acid), maximum 14 14
Sucrose (in dry matter per cent by mass), 725 725
maximum
Total ash (in dry matter per cent by mass), 0.9 0.9
maximum
Coliform count, cfu/g, maximum - 10.0
Y east and mould count, cfu/g, maximum - 50.0
3. i.  Theindugtrid method of shrikhand manufactureincludes—hesting of skim
milk at 85°C/30 min, cooling to 30°C, addition of starter culture at the
rate of 1.0-1.5%, incubation for 10-12 hours.
ii.  Drainageof whey fromdahi by basket centrifuge.
jii.  Additionof cream, sugar, spices, flavourings, etc. and mixing thoroughly.
iv. Packagingissuitablecontainsand storing under refrigeration.
4. i. Lassisaready to servefermented milk beverage.
ii. Goodquality lassi should have acreamy consistency, smooth texture,
glossy sheen and white colour withyellowishtinge.
iii.  Itisflavoured either with sugar or salt and other condimentsor spices.
5. I.  Thechemical composition of lassi dependson thetype of milk, initial

composition of milk, level of concentration of milk solidsand the sugar
leve.

The proximate composition of lass isasfollows:
Milk fat—1.5—3.8%

Milk TS—9.0%

Sugar —13-20%
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Sodium dihydrogen phosphate—0.5% (Optional)
Acidity (minimum)—0.7%LA

6. i. Industrial production of lassi includes __ standardization of milk,
pasteurization of milk, addition of starter culturesand incubation of mix.
ii.  Preparationof sugar syrup and blendingwith dahi.
li. Additionof flavour, condimentsand spices.
Iv. Packagingof lass insuitable packagesand storing under refrigeration.
v. Good quality lassi should have acreamy consistency, smooth texture,
glossy sheen and white colour with yellowishtinge.
Check Your Progress 3
1. i. Yoghurtisacoagulum obtained by lactic acid fermentation of prescribed
milk or milk products by the action of Lactobacillus delbrueckii subsp.
bulgaricus and streptococcus thermophilus, the addition of additivesis
optiond.
ii. The final product should contain large quantities of the above
microorganisms.
iii. Yoghurtischaracterized by apungent fruity smell, sharp acid tasteand
firmbody.
2. i. Commercid yoghurtsaredivided into three main categories, i.e. plain/
natural, fruit and flavoured.
ii. Thesedifferent typesof yoghurt are manufacturedin severa formssuch
asset, stirred, liquid/drinking, frozen and dried/instant types.
3. i.  Regularyoghurt should containaminimum of 3.0 per cent fat and 8.2 per
cent SNF.
ii.  Partly skimmed yoghurt should contain 0.5 to 3.0 per cent fat and a
minimum of 8.2 per cent SNF.
jii. - Skimmedyoghurt should containlessthan 0.5 per cent fat and aminimum
of 8.2 per cent SNF.
4. i.  Hiltration, clarification and standardization of milk.
ii.  Incorporation of certain additives, preheating and homogeni zation of milk.
jii. Heatingto 90°C/5minand coolingto 43-45°C.
Iv. Additionof flavouring, starter cultures(1-3%).
V.  Coolingand storage under refrigeration (4-5°C).
5. I.  Fromstepsfiltrationto addition of starter culture are sameasin case of

setyoghurt.

Mixture is incubated in tanks and stirred and fruits (optional) are
incorporated.

Cooling (20-30°C), filling into containersand stored at 4-5°C.



Vii.

Viii.

Modern process lines for yoghurt are used in medium or large seek
production.

Specially designed equipment are used for standardization of milk,
concentration of milk.

Milk ishomogenized at 55-65°C under apressure of 2000-2500 ps.

Milk isheated at 90°C for 5minor in UHT sterilizers(direct or indirect
heating) at 135-145°C for several seconds.

Mechanically starter cultureisadded and filled in contai ner, incubated
and cooled.

In caseof stirred yoghurt thefilling isdoneafter incubation mechanicdly.

Process ng equipment used in the manufacture of yoghurt, being designed
for cleaningin placeand sterilization.
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