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ABOUT BIS

Bureau of Indian Standards (B1S), the National StandardsBody (NSB) of Indiawas established under the BIS
Act, 1986 and cameinto existence on 1 April 1987 assuming the functions of the erstwhile Indian Standards
Institution (1S1). Thel Sl was established on 6 January 1947. The BISAct, 2016 cameinto force on 12 October
2017 superseding BISAct 1986. The BISAct, 2016 providesfor the establishment of anational standardsbody
for theharmoniousdevel opment of theactivitiesof standardization, conformity assessment and quality assurance
of goods, articles, processes, systemsand servicesand for matters connected therewith or incidental thereto.

BISthrough itscore activities of standardization and conformity assessment, has been benefiting the national
economy by providing safe, reliable and quality goods; minimizing health hazardsto consumers; protecting the
environment; controlling over proliferation of varieties; promoting exports and imports substitutes, etc. The
standardization and conformity assessment schemesof Bl Sgpart from benefitting the consumersand industry so
support variouspublic policiesespecialy in areas of product safety, consumer protection, food safety, environment
protection, building and infrastructure devel opment, etc.

BlSalsorepresentsindiaininternational standardsbodieslike International Organization for Standardization
(1SO) and the International Electrotechnical Commission (IEC) and participatesactively in theinternational
standardization work undertaken by these bodies. BI S presentsthe nationa viewpointson new areastakenup for
international standardization and on variousdraft international standardsduring the process of devel opment of
these standards so that the country’ sinterest is protected and reflected in these standards. Thisalso enablesthe
BI Stechnical committeesto consider adoption of theinternational standardsas|ndian Standards, with or without
modifications, in order to enable our productsand servicesto integrate with global trade and commerce.

What are Sandar ds?

Standard isadocument, established by consensusand gpproved by arecognized body, that provides, for common
and repeated use, rules, guidelinesor characteristicsfor activitiesor their results, amed at the achievement of the
optimum degree of order inagiven context.

I mportanceof Sandar dization

Standardization isthe process of devel oping technical standardsthrough consensusof different parties. This
standardization aimsto addressoneor dl of compatibility, interchangeability, variety control, safety, environment
protection, product protection and fitnessfor purpose. Standards provide numerabl e benefitsto thetechnol ogists,
producers, consumersand traders besi des defining purposefor each of theseentities.

Standards can beformulated at variouslevelsranging from anindividual through National (1S) to I nternational
levd (1S0). Also, depending onthesubject in hand, standards can be made on various aspects such asterminol ogy,
specification, sampling, testing, code of good practice, systemesand services.

STANDARDIZATIONACTIVITY OFBIS
Sandardization Sructure

Thereare 16 Technical Departmentsformulating
standards in various subject areas.
Corresponding to these departments, 16 Divison
Councilsexigt. Eachdivison council hasseverd
sectional committees working under it. The
standardscover important ssgmentsof economy
and helptheindustry in upgrading the quality of
their goodsand services.



Sandar dsFormulation Process

Thelndian Standards are devel oped by technical
committees that are representative of various
stakeholdershavinginterest intherelevant subject
of standardization under the scope of such
committeesthrough aprocess of consultation so
that viewsof al aregiven dueconsiderationanda
consensusisevolvedinformulaing astandard. The
stakeholdersinvolved in nationa standardization
can broadly be categorized asindustry, consumers/
users, technologists(R& D and scientificinditutions,
academia, individual subject experts, etc) and
government departments/regulators.

Theprocessof standardsdevelopment of BIS
is aligned with accepted international best
practicesthat are based on the core principles
of openness, transparency, impartiality and
consensus. The process begins with the
identification of the standardization needsof the
given sector or subject following which the
development of the standard istaken up and
planned bythe relevant technical committee.
Apart from consultation within thetechnical
committees, draft standards are also open for
publicviews/comments.

Standards Devel opment Process Flow



STANDARDIZATION IN FOOD AND AGRICULTURE SECTOR

TheFood and Agriculture Department (FAD) of Bl Sisentrusted with thetask of for mulation of national
standardsin thefield of food and agriculture under the aegis of the Food and Agriculture Division
Council, FADC which over seesand supervisesitswork. The scope of FADC isasunder:

‘Sandardization in the field of food, feed and agriculture produce covering food and feed chain from
primary production to consumption. This also includes soil management, agriculturalinputs agricultural
machinery, farm management, animal keeping and husbandry;, fisheries andaquaculture, food processing,
food and feed safety management, biotechnology for food and agriculture and drinking water.’

Aspectsof Standar dization — A total of 2188 standards have been published under FAD. The aspect wise
distribution of the standardsisasunder:

Aspect No. of Sandards
Product Standards 1276
Methods of Test 609
Codesof Practice 198
Terminology 51
Dimensons 06
System Standards 13

Safety Standards 04

Others 31

Totad 2188

3.1 Listof Sectional Committeesunder FAD

Under FAD, thereare 29 sector specific Sectional Committees. List of committeeswith their scopeisasfollows:

Sectional Sectional Scope
Committee Committee

Number Title
FAD 01 Pesticides Standardizationinthefidd of

a) Pedticides, pesticida formulations, and other itemsrelating to pest
control including safety;

b) Biopedticides, and

c) Pantgrowthregulators.

FAD 02 Sugar Industry Standardizationinthefield of sugarsand by productsof sugar industry;
Sugar |aboratories and sugar godowns; Sugar machinery, equipment
and itscomponents, Mol assestanksand other suchitems; Layout plans
for sugar factoriesincluding general layout for sugar factories, quality
control areaand sugar handling and packing area; Test methods of sugar
products, Sweeteners produced by the sugar industries’ and Speciadity
sugarssuch asgolden brown sugar, sulphur lesssugar etc.




Sectional Sectional Scope
Committee Committee
Number Title
FAD 03 Apiary Industry Standardizationin thefield of apiary productsand equipment and good
apiculturd practices.
FAD 04 Tobacco and Standardizationinthefield of:

Tobacco Products a) Tobacco (excluding specifications), tobacco products; codesfor
seaworthy packing of tobacco and construction of tobacco barns
and farming practices

b) Physical and chemica methods of test for tobacco and tobacco

products.
FAD 05 Animal Feedsand Standardizationinthefield of:
Nutrition a Animal feedstuffs, mineral mixtures, compounded feedsand feed
supplements; and
b) Physica, chemical and microbiologica methodsof anayss.
FAD 06 Stimulant Foods Standardizationinthefield of:

a) Tea, coffee, cocoaandtheir products;

b) Physical, chemica and microbiologica methodsof test pertaining
to thiscommittee; and

c) Generd methodology for sensory evaluation including nutritional

aspects.
FAD 07 Soil Quality and Standardizationinthefield of:
Fertilizers a) Soil sampling, testingand andysis,

b) Reclamation of acid and sdt affected Sail;

c) Improvement of soil qualitiesand nutrient status, representative|
samplesfor fertilizer recommendationsand mapping purposes,

d) Soil anendmentsincluding compost;

€) Fertilizers(including primary, secondary and micronutrients), plant
hormonesand rel ated products);

f)  Agriculturdly useful microorganismsandbio-inoculant technologies;

g Handling storageand packaging of fertilizers;

h)  Nanofertilizers, bio-stimulant, amino acid, humicacid.

FAD 08 Food Additives Standardizationinthefield of:

a) Foodadditives(colours- Synthetic and naturd, preservativesmould
inhibitors, acidity regulators, Improvers, flour treatment agent,
atificid sweeteners, nutrients, yeadt, jellifying agents, antioxidants,
synergists, emulsifying and stabilizing agents, flavours, flavouring
agents, leavening agents, surface/coating agents, encapsulation
agents and dough conditioners, etc.) permitted under the Food
Safety and Standards Regul ations,

b) Thermethodsof testinfood products, and food additives produced
through the gpplication of biotechnol ogy;

c) Physical and chemica methodsof test pertaining to thiscommittee)
including microbiological aspects, and




Sectional Sectional Scope
Committee Committee
Number Title
d) Genera methodology for sensory evaluation including nutritional
aspects.
FAD 09 Spices, Culinary Standardizationinthefield of:
Herbsand a) Spices, Culinary Herbsand Condiments, and
Condiments b) Generd methodology for quality evaluation including nutritional
aspects.

FAD 10 Fruits, Vegetables Standardizationinthefield of processed fruitsand vegetables; dried
andAllied Products | fruitsand nuts, coconut, bamboo, mushroom, ediblefungus, processed
aloeveraand their products; Coconut milk powder, coconut vinegar,
packed tender coconut water and packed matured coconut water.
Physical and chemical methods of test pertaining to thiscommittee
including microbiological aspects. General methodol ogy for sensory
eval uation pertaining to thiscommittee including nutritional aspects.
Requirementsfor packaging, storage and transportation of products
pertaining to thiscommittee. Food hygieneincluding codesof hygienic
practicesapplicablefor fruits, vegetablesand alied products.

FAD 11 Agriculturd Standardizationinthefield of machinery and equipment usedinagriculture,
Machinery and gardening and forestry operationsincluding agriculturd tractors, power
Equipment tillers, other self-propelled machinery, and agricultura eectronics.

FAD 12 Fish, Fisheriesand Standardizationinthefield of:
Aquaculture a) Fresh, processed and packaged fish; fisheries and aguaculture

products and by-products (both edible and non-edible); fish feed
and feed ingredientsnot covered by FAD 5.

b) Fsheriesand Aquaculture, including, but not limitedto, terminology,
technical specificationsfor equipment and for their operation,
characterization of aquaculturesitesand maintenance of gppropriate
physical, chemical, and biological conditions, environmental
monitoring, datareporting, traceability, waste disposal and code of
transport; and

c) Physical, chemical, microbiologica and organoleptic methods of
test pertaining to thiscommittee.

FAD 13 Oilsand Oilseeds Standardizationinthefield of:

a) Terminology, specifications, methodsof sampling andtest and codes
of practicefor handling, storage and packaging for oleaginousseeds
andfruits, oilsand fats, blended oilsand fortified oils (including
animal fatsand marine oilsbut excluding oils covered by other
Sectiona Committees), fatty acids, vegetabletalow and processing
aids; and

b) Specification for equipment used for handling, processing,
packaging, storageand trangportation of oleaginousseedsand fruits,
oilsandfats.




Sectional Sectional Scope
Committee Committee

Number Title
FAD 14 DrinkingWater and | Standardizationinthefield of:

Carbonated a Drinkingwater, packaged or supplied in unpackaged formthrough

Beverages organized water supply;

b) Water usedinany food processing industry for the manufacture,
processing, preservation, or marketing of products or substances
intended for human consumption;

c) Carbonated beverages; and

d) Physcd, chemica and microbiologica methodsof test pertaining
to thisCommitteeincluding sensory eval uation.

FAD 15 Food Hygiene, Standardizationinthefield of:

Safety Management | @  Food hygieneincluding codesof hygienic practicesapplicablefor

and Other Systems food productsin general (except subject/ product specific codes
covered under other Sectional Committeesof FAD);

b) Food safety management systems; and

c) Foodlabdling.

FAD 16 Foodgrains Allied Standardizationinthefied of:

Productsand Other | @ Foodgrains, dlied products(including edibleoilseed flour and

Agriculturd Produce excluding ready-to-eat foods) and agriculturd produceexcept those
covered under the scopeof FAD 4, FAD 6, FAD 9, FAD 10 and
FAD 13;

b) Starches(including derivativesand by-products);

c) Storageof foodgrains, and

d) Physca, chemica and microbiologica methodsof test and genera
methodol ogy for sensory eval uationincluding nutritional aspects
pertaining to thiscommittee

FAD 17 Farmlrrigationand | Standardizationinthefield of:

Drainage Systems a Methodsof evaluation and adoption of quality of irrigation water,
efficiency of irrigation water requirement of cropsand guidelines
for various practi ces associated with soil water management as
well as various irrigation equipment and systems (excluding
centrifugal and hand pumps), soil conservation practices,

b) Alltypesof farmdrainagepractices, design, materia, drainageand
sub surface drainage systemsand equipment, all typesof onfarm
water management practicesinc uding congtruction andimprovement
of water distribution systems, land levelling & all equipment &
machinery dealing with command areadevel opment; and

c) Alltypesof remote monitoring and controlling of Irrigation and
Drainage Systems.

FAD 18 Slaughter Houseand | Standardizationinthefield of:

Mest Industry a Equipment, materialsusedin daughter house and daughter house|

layouts, flow sheet categorization;

—Z—



Sectional Sectional Scope
Committee Committee
Number Title

b) Meat, meat products, poultry, poultry products and other by-
productsfrom abattoir; codesfor ante-mortem and post-mortem
examination; mest salls; and

c) Physicd, chemica and microbiologica methodsof test.

FAD19 Dairy Productsand | Standardizationinthefield of dairy and dairy productscoveringthedairy

Equipment chainfrom primary productionto consumption, inparticular:

a)  Product specificationsincluding milk based infant foods;

b) Methodsof test and analysisincluding sampling; and

c) Codesof hygienic practices.

FAD 20 Agricultureand Food | Standardizationinthefield of:

Processng Equipment| @  Equipment for primary processing operationslikecleaning, grading,
shelling, washing, polishing, drying and testing for food grains, seeds
& horticultureproduce;

b)  Equipmentand sysemfor secondary processinglikemilling, expeling,
extraction, crushing of food grains, & horticultureproduce;

c) By product handling and processing equipment;

d) Equipmentforvaueadditiontoagricultura product and by products
including packaging; and

e Cropresduedutilization.

FAD 22 Agriculturd Sysems | Standardizationinthefield of:

and Management a) Systemsapproach to agricultural management including Good
Agricultura Practices(GAP);

b) Hi-Techagricultura practicesviz. plasticulture, protected agriculture]
and precisonfarming;

c) Agricultural production systems including crop, horticulture,
livestock, medicina and aromatic plants, aquacultureand organic
production systems;

d) Post-harvest management systemfor lossfree packaging, storage
and transport, and value addition rel ated aspects;

€) Agriculturd marketing viz. contract, corporate marketing and direct
marketing relating aspects,

f)  Other miscellaneousactivitiesrelated to Agricultural Resource
Management.

FAD 23 Biotechnology for Standardizationinthefield of:

FoodandAgriculture | @  Foodand agriculturd productsderived from modern biotechnology,
or traitsintroduced by modern biotechnol ogy into food and other
articlesof humanand animal consumption, onthebasisof scientific
evidence, risk and analysisand having regard, where appropriate,
to other legitimate factors relevant to the health of consumers,
biosecurity, and the promotion of fair practicesin thefood and
agricultural productstrade; and




Sectional Sectional Scope
Committee Committee
Number Title
b) Terminology, codesof practice/guidelines, methodsof samplingand
test, etc.
FAD 24 Ready-to-eat Foods | Standardizationinthefield of specia purposefoodsand specialized
and Specidized products, processed nutritious food, snack foods, protein isolates,
Products bakery, confectionery products and all types of ready-to-eat foods

(excluding ready to eat fish productsand ready-to-eat meat products),
their equipment and rel ated items.

FAD 27 Pesticide Residues Standardizationinthefield of methodsof anaysisfor determination of

Andyss pesticideresiduesin soil, water, agricultural and food commodities
FAD 28 Test Methodsfor Standardizationinthefield of horizontal methodsof test for food products
Food Products including physical, chemical and sensory eval uation excluding the

microbiol ogical methods of test covered under the scope of FAD 31
and methods of test for estimation of pesticide residues covered under
the scope of FAD 27.

FAD 29 AlcoholicDrinks Standardizationinthefield of:

a) Alcoholicdrinksanditsfermenting agents,

b) Physical, chemica and microbiologica methodsof test pertaining
to thisCommittee; and

c) Genera methodology for sensory evauation of acoholicdrinks.

FAD 30 Weter Purification Standardizationinthefield of:

Sysems a  Water Purification Systemsfor drinking purposesin domestic (point-
of-use) aswel| asindustrial sector; and

b) Methodsof test pertaining tothisCommittee.

FAD 31 Food Microbiology | Standardizationinthefield of:

a Horizontal methodsinthefield of microbiologica anaysisof the|
food chain from primary production stageto food products, animal
feed products, the environmental samplesfrom food production
and handling. Methodsin thefield of microbiologica anaysisof
water;

b) Spedificationsfor ingredientsused inmediafor microbiologica work;

¢) Methods of sampling and handling of food samples for
microbiological testing; and

d) Safehandlingand containment of infectiousmicroorganismsand

hazardousbiological materias.
FAD 32 Anima Husbandry Standardizationinthefield of:
and Equipment a Anima husbandry (management practices, welfare and transport)

for livestock, poultry, pet and |aboratory animals,

b) Equipmentfor livestock, poultry, pet and laboratory animals;

c) Codefor breeding, housing and transport of the laboratory and
other animals.




4. PORTFOLIO OF INDIAN STANDARDS IN THE DAIRY SECTOR
4.1 BlShasformulated 136 Indian Standards pertaining to dairy sector, aspect wisedistribution of standards

isasunder:
SN.]ISNo. [ ISTitle
Dairy Productsand Test M ethods
1 1S 1000 : 2021 Ediblelactose— Specification (first revision)
2. 1S 1165 : 2022 Wholemilk powder — Specification (sixth revision)
3. |1S1166: 2022 Sweetened condensed milk, sweetened condensed partly skimmed milk,

swesetened condensed skimmed milk and sweetened condensed high fat
milk —Specification (third revision)

4. |[1S1167:2021 Edible casain products— Specification (first revision)

5. 1S 1224 (Part 1) : 1977 Determination of fat by the Gerber method Part 1 Milk (first revision)
6. 1S 1224 (Part 2) : 1977 Determination of fat by the Gerber method Part 2 Milk products (fir st
revision)

7. 1S 1479 (Part 1) : 2016 Methodsof test for dairy industry Part 1 Rapid examination of milk (first
revision)

8. 1S 1479 (Part 2) : 1961 Methodsof test for dairy industry Part 2 Chemical analysisof milk

9. |[1S1479 (Part 3) : 1977 Methodsof test for dairy industry Part 3 Bacteriologica analysisof milk
(firstrevision)

10. | 1S1479 (Part 4) : 2018/ Method of test for dairy industry Part 4 milk — Determination of freezing
1SO 5764 : 2009 point Thermistor cryoscope method (Reference method) (third revision)

11. [1S1479 (Part5) : 1962 Methods of test for dairy industry Part 5 Methodsof dairy plant control

—Z—



12. |1S1656: 2022 Infant food —Milk-Cereal based complementary foods— Specification
(fifthrevision)

13. |1S1806: 2018 Malted milk foods— Specification (second revision)

14. |1S2785: 2022 Cheese— Specification (second revision)

15. |1S2802: 2022 | ce cream and Kulfi — Specification (first revision)

16. |1S2981: 1964 Layout planfor dairy laboratories

17. |1S3507: 1966 Methodsof sampling and test for butter

18. | 1S3508: 1966 Methodsof sampling and test for ghee/ butterfat

19. |1S3509: 1966 Method of sampling and test for cream

20. |1S3864: 1966 Specificationfor mobilekit for milk testing

21. | 1S4079: 2023 Packed Rasogolla— Specification (first revision)

22. |1S4238: 2020 Sterilized and ultrahigh temperature sterilized milk — Specification (first
revision)

23. | 1S4709: 2021 Flavoured milk — Specification (first revision)

24. 11S4883: 2023 Khoa— Specification (second revision)

25. 1154884 : 2021 Sterilized/UHT sterilized cream — Specification (first revision)

26. |1S5162: 2021 Chhana — Specification (second revision)

27. |1S5550: 2023 Burfi — Specification (first revision)

28. |1S5839: 2000 Food hygiene—Code of practicefor manufacture storageand sale of ice

cream (firstrevision)

29. |1S7005: 1973 Codefor hygienic conditionsfor production and processing, transportation
and distribution of milk

30. | 1S7607 (Part 1): 1975 Codeof practicefor kegping dairy accountsPart 1 Primary milk collection
units

31. | 1S7607 (Part 2): 1975 Codeof practicefor keeping dairy accounts Part 2 Market milk plants
32. | 1S7607 (Part 3): 1975 Codeof practicefor keeping dairy accounts Part 3 Product plants

33. |I1S7768: 1975 Method for sensory evaluation of milk

34. |1S7769: 1975 Method for sensory evaluation of tablebutter

35. |IS7770: 1975 Method for sensory eval uation of ghee/ clarified butterfat

36. |1S7839: 2022 Driedice-cream mix — Specification (first revision)

37. |1S8479 (Part 1): 1977 Method for determination of phosphataseactivity inmilk and milk products

Part 1 Routine method

38. | 1S8479 (Part 2) : 2020/ Milk —Determination of alkaline phosphatase Part 2 Reference method

SO 3356 : 2009 (firstrevision)




39. |1S9070: 1979 Method for determination of fat in cheese by van gulik method
40. [1S9532: 2023 Chakka and Shrikhand — Specification (first revision)
41. 159584 : 2022 Cheese powder — Specification (first revision)
42. |11S9617: 2023 Dahi— Specification (first revision)
43. [1S9967 (Part 1): 2008/ Milk and milk products— Determination of nitrate and nitrite contents
SO 14673-1 :2004 Part 1 Method using cadmium reduction and spectrometry (second
revision)
44, | 1S9967 (Part 2): 2008/ Milk and milk products Determination of nitrate and nitrite contents
SO 14673-2: 2004 Part 2 Method using segmented flow anaysis (Routine method) (second
revision)
45. | 1S9967 (Part 3): 2008/ Milk and milk products— Determination of nitrate and nitrite contents
SO 14673-3: 2004 Part 3 Method using cadmium reduction and flow injection analysiswith
in-linedialysis(Routine method) (second revision)
46. |1S10029: 1981 Method for sensory eval uation of sweetened condensed milk
47. |11S10030: 1981 Method for sensory eval uation of milk powder
48. [1S10083: 1982 Method of test for determination of SNF (solids-not-fat) in milk by the
useof thelactometer
49. 11510281 :1982 Method for sensory evaluation of processed cheese
50. |1S10484: 2021 Paneer — Specification (first revision)

51. |1S10974 (Part 1): 1984 Code for hygienic conditions for production transport storage and
distribution of milk products Part 1 Khoa and Khoa based sweets

52. |1S10974 (Part 2) : 1984 | Code for hygienic conditions for production transport storage and
distribution of milk productsPart 2 Dahi

53. |1S10974 (Part 3) : 1984 | Code for hygienic conditions for production transport storage and
distribution of milk products Part 3 Coagulated products Chhana and
Chhana based sweetmeats

54. |1S10974 (Part4) : 1984 | Code for hygienic conditions for production transport storage and
distribution of milk products Part 4 Frozen products

55. |1S10974 (Part5):1984 | Code for hygienic conditions for production transport storage and
distribution of indigenous milk products Part 5 Fermented products

Shrikhand
56. |1S11202: 2012/ Dried milk —Determination of content of lactic acid and lactates (second
1SO 8069 : 2005 revision)
57. |1S11546: 2012/ Milk and milk products— Guidance on sampling (second revision)
SO 707 : 2008
58. |1S11602: 2023 Packed Gulab Jamuns— Specification (first revision)
59. |1S11622: 1986 Method for determination of total solidscontent in condensed milk




60. |1S11623:2008/ Dried milk —Determination of moisture content (Referencemethod) (first
SO 5537 : 2004 revision)

61. |1S11721: 2013/ Dried milk and dried milk products— Determination of fat content —
SO 1736 : 2008 Gravimetric method (Reference method) (second revision)

62. [1S11762: 2013/ Evaporated milk and sweetened condensed milk — Determination of fat
SO 1737 : 2008 content —Gravimetric method (Reference method) (second revision)

63. |1S11763: 2011/ Cheese and processed cheese products — Determination of chloride
1SO 5943 : 2006 content — Potentiometric titration method (third revision)

64. |1S11764 : 2005/ Sweetened condensed milk — Determination of sucrose content —
1SO 2911 : 2004 Polarimetric method (first revision)

65. |1S11765: 2017/ Dried milk —Determination of titratableacidity (Reference method) (first
SO 6091 : 2010 revision)

66. |1S11766 : 1986/ Method for determination of titratableacidity in milk powder and smilar
SO 6092 : 1980 products (Routine method)

67. |1511888: 2005/ Casainsand caseinates— Determination of contents of scorched particles
SO 5739 : 2003 and of extraneous matter (first revision)

68. |1S11917: 2018/ Milk and milk products—Determination of nitrogen content —Kjeldahl
SO 8968-1 : 2014 principleand crude protein caculation (first revision)

69. [1S11918: 2017/ Casainsand caseinates—Determination of pH —Reference Method (first
|SO 5546 : 2010 revision)

70. [1S11919: 2012/ Caseins—Determination of fixed ash (Reference method)
|SO 5544 : 2008

71. [1S11920: 2012/ Casainsand caseinates— Determination of moisture content (Reference
1SO 5550 : 2006 method) (first revision)

72. [1S11962: 2012/ Rennet casainsand casal nates— Determination of ash (Reference method)
SO 5545 : 2008 (firstrevision)

73. [ 1S11963: 2005/ Casainsand casa nates— Determination of |actose content — Photometric
1SO5548 : 2004 method (first revision)

74. (1511964 : 2012/ Casains—Determination of freeacidity (Referencemethod) (first revison)
| SO 5547 : 2008

75. 11512299 : 2021 Dairy whitener — Specification (first revision)

76. [1S12333:2017/ Milk cream and evaporated milk — Determination of total solidscontent
SO 6731 : 2010 (Reference method) (second revision)

77. [1S12756: 2019/ Cheese and processed cheese products — Determination of total
1SO 2962 : 2010 phosphorus content —Molecular absorption spectrometric method (first

revision)

78. |[1S12757: 2012/ Cheese and processed cheese products— Determination of citric acid

|SO/TS 2963 : 2006 content — Enzymatic method (second revision)




79. |1S12758: 2005/ Cheese and processed cheese products—Determination of fat content —
SO 1735 : 2004 Gravimetric method (Reference method) (first revision)
80. |1S12759: 2019/ Dried milk and dried milk products—Determination of insolubility index
SO 8156 : 2005 (firstrevision)
81. [1S12760: 2012/ Milk and milk products— Determination of cal cium sodium potassium and
SO 8070 : 2007 magnesium contents— Atomic absorption spectrometric method (first
revision)
82. |1S12898: 2022 Dairy products—Yoghurt — Specification (first revision)
83. [1S12899: 1989 Dairy products—Yoghurt —Enumeration of specificlactic acid bacteria—
Method of test
84. [1S13334 (Part1):2014 | Skimmed milk powder — Specification Part 1 Standard grade (second
revision)
85. |1S13334 (Part2) : 2014 | Skimmed milk powder — Specification Part 2 Extragrade (first revision)
86. |1S13500: 1992 Spray dried milk powders scorched particles— Determination
87. 1513688 : 2020 Packaged pasteurized milk — Specification (second revision)
88. |1S13689: 2021 Butter oil and anhydrousbutter oil — Specification (first revision)
89. |1S13690: 2021 Butter — Specification (first revision)
90. |1S14433:2022 Infant milk substitutes— Specification (second revision)
91. |1S14542: 1998 Partly skimmed milk powder —Specification
92. |1S15346: 2003 Method for sensory eval uation of paneer chhana
93. |1S15347:2003 Malted milk food—Method for sensory evaluation
94. |1S15348: 2003 Method for sensory evaluation of Srikhand
95. |1S15349: 2003 |ce cream—Method for sensory evaluation
96. |1S15757: 2022 Infant food — Follow-up formula— Specification (first revision)
97. |1S16072: 2012 Determination of moisture content in milk powder and similar products
(Routinemethod)
98. [1S16195: 2014/ Milk, milk productsand infant formul ae— Guidelinesfor the quantitative
1SO/TS15495 : 2010 determination of melamineand cyanuricacidby LC-MSMS
99. [1S16326: 2015 Ghee— Specification
100. [ 1S 17945 : 2022 Food for special medical purposeintended for infants— Specification
101. | 1S18107 : 2023/ Milk and milk products—M ethod for the enumeration of Pseudomonas
ISO/TS 11059 : 2009 spp.
102. 11518108 : 2023/ Milk and milk powder —Determination of aflatoxin M, content —Clean-
SO 14674 : 2005 up by immunoaffinity chromatography and determinationby thin-layer
chromatography




103. | 1S18109: 2023/ Milk and milk products — Determination of aflatoxin M, content —
SO 14675 : 2003 Guidelines for a standardized description of competitive enzyme

ImmuNoassay's

104. | 1S18110: 2023/ Milk and milk powder —Determination of aflatoxin M, content — Clean-

SO 14501 : 2021 up by immunoaffinity chromatography and determination by high-

performanceliquid chromatography

Dairy Equipment

105. [ 1S1223: 2001 Apparatusfor determination of milk fat by Gerber method — Specification
(thirdrevision)

106. | 1S1825: 1983 Specificationfor duminium alloy milk cans(second revision)

107. | 1S2025: 1962 Specificationfor cylindrical pipettesfor bacteriologica examination ofmilk

108. | 1S2311: 1973 Specificationfor fat extraction gpparatusfor milk and milk products(first
revision)

109. | 1S2336: 1963 Specificationfor stainlesssted milk vats

110. [ 1S2342: 1963 Specification for manually operated milk canwasher

111. [ 1S2343: 2009 Specificationfor can washing trough

112. [ 1S2492: 2019 Stainlesssted road milk tankers— Specification (second revision)

113. | 1S2495: 1963 Specification for cheesehoops

114. | 1S2498 : 1963 Specificationfor cheeseknife

115. [ 1S2504 : 1964 Specification for hand-operated cheese pressvertical

116. | 1S2647 : 1964 Specificationfor cheesemill

117. | 1S 2688 : 2009 Insulated stainlesssteel horizontal milk storagetank — Specification (first
revision)

118. | 1S2689: 2019 Stainlesssted batch pasteurizer — Specification (first revision)

119. [ 1S2803: 1964 Specification for capillary pipettefor direct microscopic count of milk

120. [ 1S2829: 2019 Steam jacketed ghee pansboilers Stainless Steel — Specification (second
revision)

121.|1S3382: 1965 Specificationfor stainlesssted milk pipesandfittings

122.[1S3661 : 2023 Bulk milk cooling tanks— Specification (second revision)

123. [ 1S3893: 1966 Specification for didesfor direct microscopic count of milk

124. [ 1S3922 : 1966 Recommendationsfor gheerefinery

125. [ 1S4743: 2018 Settling tanksfor ghee— Specification (first revision)

126. | 1S 4938 : 2009 Insulated stainless steel milk storagetank vertical type— Specification
(firstrevision)




127.1S5253: 1969 Guiddinesfor cleaning and erilizing dairy equipment

128. [ 1S5567 : 1970 Specificationfor bottlesfor sterilized milk

129. | 1S6591 : 2023 Rail milk tank vans— Specification (first revision)

130. [ 1S6684 : 1972 Specificationfor milk cantrolleys

131. | 1S9585: 2021 L actometers— Specification (first revision)

132. 159853 2018 Stainlesssted accessoriestor villagemilk collection center — Specification
(firstrevision)

133. 159854 : 2018 Codefor construction of milk delivery vans(first revision)

134. [ 1S11585: 2009 Insulated stainless steel silosfor milk storage capacity 30, 40, 60, and
100Kkilolitres— Specification (first revision)

135.|1S16440: 2016 Stainlesssted milk cans— Specification

5. INDIAN STANDARDS ON TEST METHODS FOR DAIRY PRODUCTS

Milk isoneof themost important commoditiesentering trade and required in everyday lifeasan article of food.
Thebasic public health and economic consi derationsrequirethat consumers should be provided with pure milk,
freefrom pathogenic bacteria. To maintain quality standards, control operationshaveto be performed at all stages
of the production of milk whichinclude maintenance of sanitary conditionsof byres; cleanlinessof utensilsand of
themilking machines, if used; and care during storageand handling. Wilful adulteration at the producing or supplying
centre, by carriersor by middlemen, hasto be prevented. The only meansof ensuring quality, when the purchaser
cannot exerciseadirect control over the production, transport and handling of milk, isby subjecting representative
samplesto chemica and bacteriologica andysis. Theneed for having uniformmethodsfor ngthequality of
milk at thetimeof purchaseor saleis, therefore, obvious.

5.1 Rapid Testsfor Milk

Therearetwo Indian Standardsfor rapid testing of milk, namely, IS 1479 (Part 1) : 2016 ‘ Methods of test for
dairy industry — Rapid examination of milk (first revision)’ and IS 1479 (Part 4) : 2018/ISO 5764 : 2009
‘Method of test for dairy industry Part 4 Milk — Determination of freezing point - Thermistor cryoscope method
(Reference Method) (third revision)’

It may not be often necessary nor isit possible to subject all the samples of milk to aregular and elaborate
chemical and bacteriological analysis. At milk collecting centers, rapid examination of milk hasto becarried out
for routine check with the object of ensuring purity of milk, itshygienic quality and fitnessfor acceptanceasraw
milk or for further processing. In order to provide uniform methodsfor this purpose, BIShaspublished 1S 1479
(Part 1): 2016 * Methods of test for dairy industry — Rapid examination of milk (first revision)’ which specifies
rapid methodsthat arenormally required for assessing the quaity of raw milk suppliesintended for processing and
manufacture.



Guidance on sampling of milk fromindividual containers, bulk milk coolersand trucksisasogiveninlS1479
(Part 1) dong with varioustypesof appliancesused for milk sampling.

Thefollowing rapidtestsare prescribed in1S1479 (Part 1) : 2016:

S.

No.

Rapid test/
Parameter

Significance

Principle/ Procedure

)

Sediment test

Sediment test on raw milk reveal sthe extent to
whichvisbleinsolublematter hasgained entrance
to the milk and the extent to which such material
hasnot been removed frommilk by singleservice
strainers. Despite the limitations as to the
interpretation that may be applied when visible
sediment isor isnot detected in milk, the sediment
test presentsasimple, rapid and a quantitative
measure of indicating the cleanlinessof milk with
respect tovisibledirt.

The test is carried out by allowing a
measured quantity of milk to passthrough
afixed areaof afilter discand comparing
the sediment left with the prepared
standards.

pH vaue

ThepH vaue, or hydrogenion concentration, gives
a measure of the true acidity of milk. The
relationship between pH and acidity of milkisonly
gpproximate. Innormal cow and buffaomilk, the
pH rangesfrom 6.6 to 6.8. Thevalueisreduced
by the devel opment of acidity. Onthe other hand,
the pH vaueof milk from animalssuffering from
meadtitisisakaineinreaction, thevauebeing over
7.0. The pH test ismainly used for the detection
of abnorma madtitismilk.

In normal milk the pH iswell below 6.9. Onan
average cow milk givesapH of 6.6, and buffalo
milk 6.8. Milk of pH over 6.9 should beregarded
with suspicion asindication of some diseases of
theudder, or of latelactation milk.

The pH of milk may be determined
rapidly by using theindicator strips.

ii)

Clot-on-
Bailing
(C.0B)
Test

Thisisaquick test to determinedevel oped acidity
and thesuitability of milk for processing,

Theprincipal featuresof theboiling test are speed
and definiteness of results. Milk either remains
unchanged or coagulates. Milk which gives a
positive C.O.B. test hasan acidity generdly above
0.17 percent (aslactic acid) andisnot suitablefor
distribution asliquid milk or for processing.

Milk sampleisplacedinaboiling weter-
bath for about 5 min. Presence of
precipitated particles on the surface of
milk or sdeof thetest-tubeisindicative
of apositivetest.

Alcohol test

Thealcohol test isused for rapid assessment of
stability of milk to processing, particularly for
condensing, and sterilization. Theacohol testis
useful asanindication of themineral balance of

Milk sampleisplacedinatest tubeand
equal quantity of alcohol is added.
Presence of aflake or clot denotes a
positivetest.




Sl. | Rapid test/ Significance Principle/ Procedure

No.| Parameter
milk and not so much asan index of devel oped
acidity. Thetest aidsin detecting abnormal milk
such as colostrum milk from animals in late
lactation, milk fromanima ssuffering frommeditis,
and milk inwhich the mineral balance hasbeen
disturbed.

A negativetest indicates|ow acidity and good
heat stability of themilk sample. Milk showing
positivetest is not considered suitable for the
manufacture of evaporated milk which hasto be
sterilized to ensureitskeeping qudlity.
v) | Hdf-Hour | Thelength of timetaken by milk to decolourize| The samples which show complete
Methylene | methylene blueisafairly good measure of its| decolourization of blue colour on
Blue bacterial content, and hence of its sanitary and | incubationfor 30 minor lessshal not be
Reduction | keeping qudlity. suitablefor acceptance.
(M.B.R)
Test
vi) | Direct Thedirect microscopic method enablestherapid| Themethod cons stsof examining, under
Microscopic | estimation of total bacteria population of asample| acompound microscope, stained films
Count of milk and also reveal s useful information for | of ameasured volumeof milk spread on
tracing the sourcesof contaminationinmilk. glassdidesover specified area.

vii) | Adidity Thetitratable acidity testisemployed to ascertain| Thetitratable acidity test measuresthe
if milk isof such ahigh acidity asto reduceits| amount of alkali which isrequired to
keeping quality and heat stability. The acidity of | changethepH of milk fromitsinitid vaue
milk isnot atrue measure of lactic acid present| of about 6.6 to 6.8, to the pH of the
but in practice, givesagoodindication of thequdity | colour change of phenol phthaein added
of milk. tomilk toindicatetheend point (pH 8.3).

Thenormd rangeof acidity of milk varies
from 0.10 to 0.17 percent lactic acid.
Any vauein excessof 0.17 percent can
safely bereckoned asdevel oped lactic
acid.

viii) | Detectionof | &) Detection of Extraneous Water Presence of extraneouswater inmilk is

Adulterants detected by:
a) Lower percentageof fat,
b) Lower density of milk at 27°C,
c) Lower percentage of solids-not-fat,
d) Depression of freezing point [1S1479
(Part4)]




Rapid test/
Parameter

Significance

Principle/ Procedure

b) Detection of Minerd Oil

c¢) Detection of Starch

Sarch or cereal flours, may be added to make
up the density of milk to prevent detection of
added water.

d) Detection of Cane Sugar

Cane sugar may be added to milk to raise the
density to prevent detection of extraneous
water.

€) Determination of Maltodextrinsin Milk

() Detection of Glucose

Generally glucose is added as adulterant to
increase the specific gravity of milk. General
tendency of people with vested interest is to

Thepresenceof minerd oil inmilk fatis
indicated by the devel opment of turbidity
when hot distilled water isadded to a
freshly made al coholic solution of the
soap formed by theisolated milk fat/oil.
For the detection of minerd oilsin milk,
milk fat needs to be separated and
converted into Ghee.

In presence of >0.5 percent minera oil
onfat bass, distinct turbidity appears.

Placein atest-tube about 3 ml of well-
mixed sample. Bringittobail by holding
thetube over aflame. Allow to cool to
room temperature. Add a drop of one
percent iodine solution. Presence of
starchisindicated by the appearance of
ablue colour which disappearswhenthe
sample is boiled and re-appears on
cooling. Thetest can detect presence of
starch at 0.02 percent level inmilk.

To about 15 ml of milk in atest-tube,
add 3 ml of concentrated HCl and 0.1 g
of resorcinol and mix. Placethetubein
boiling water-bath for 5 min. A white
colour or whitewithdight yelowishtinge
isconsidered asnegativefor cane sugar
and development of dight red colour to
brick red colour isconsidered aspositive
for added cane sugar.

Thereactionisdueto theformation of
carbohydrate-iodine  complex
(brownish) in low pH condition. The
presence of maltodextrinisindicated if
thecolor changesto brown. If thecolour
remains golden yellow, then it will
indicate absence of maltodextrin.

Take 1 ml of milk and add 1ml of
Modified barfoed’ sreagent. Placeitin
boiling water bath for 3 minutes. Cool
under tap water (2-3 min). Add 1 ml of
phosphomolibdic acid. Development of




Rapid test/
Parameter

Significance

Principle/ Procedure

add at the rate of 0.5-1.0 percent to get
sufficient increment in Lactometer reading.
Therefore, this test can be successfully
implemented in milk collection centres al so.

g) Detection and Determination of Ureain Milk

Urea content in natural milk varies from 20
mg/100 ml to 70 mg/100 ml. However, urea
content above 70 mg/100 ml inmilk indicates
milk containing ‘added urea’. The
adulteration of milk by ‘added urea’ which
serves to increase the total solids content of
milk, is detected and determined by the
following test

h) Detection of Vegetable OilsForeign FatinMilk

i) Detection of SulphatesinMilk

The test method is used to detect added
sulphates in milk to increase the solids-not-
fat (S\F) content.

j) Test for Presence of Anionic Detergent in Milk

Alkyl benzene sulphonic acid (ABS) or anionic
detergent may be present in milk due to
intentional addition of detergent in milk or due
to insufficient rinsing of dairy equipment.

deep blue colour is an indication of
added glucose.

Take5ml of milk sampleand add 5 ml
of 1.6 percent para-dimethyl amino
benza dehyde (DM AB) reagent and mix
well. For comparison, prepareacontrol,
that is, milk sample containing no added
urea. A digtinct yellow colour if observed
inmilk sampleindicatesmilk containing
‘added urea’ . The control, however,
would show adlight yellow colour due
tothepresenceof naturd ureainmilk.For
determination of ureacontent, prepare
standard curve by taking known
concentrationsof ureaand treating with
DMAB and ca culatetheamount of urea
inmilk fromthestandard curve.

By determination of Butyro-
Refractometer (B.R.) Reading or
Reichert Meissel (RM) Value of
Separated milk fat

Solublesulphatespresentinfiltrateforms
barium sulphate (BaSO,) with barium
chloride (BaCl,) solution and will give
precipitate of white colour.

The method is based on the ionic
interaction between theanionic detergent
and cationic dye. Anionic detergents
have aproperty toformacomplex with
cationic dyes. The solubility of dyeand
dye-detergent complex differs
significantly asdye-detergent complex
isrelatively lesspolar in comparisonto
dye alone. Formation of dye detergent
complex between cationic dye and
anionic detergentsand subsequently its
extraction into the hydrophobic solvent
layer (lower) isthe principlebehind the
method. The method is performed by
addition of methylenebluedye solution




Rapid test/
Parameter

Significance

Principle/ Procedure

k) Detection of SoyaPowder in Milk

and chloroform to milk, mixing of the
content followed by centrifugation. This
resultsin distribution of dye colour in
upper layer and lower layers. Relative
intensity of thecolour isnoticedinthese
layers. Appearance of relatively more
blue colour inlower layer indicatesthe
presenceof detergentinmilk.

Urease enzyme present in soyabean
powder convertsthe ureainto carbon
dioxide and ammonia. Ammonia
dissolvesand makesthemediumakdine
which turns the colour of phenol red
solutionto pink.

Detection of
Presarvatives

Milk and other dairy products are required by
Public Hedlth Lawsto befreefrom preservatives.
With afew exceptions, any preservative added
tomilk isnot removed in the process of treatment
or manufacture. Thus, if milk containing
preservativesisaccepted, thetreated milk or milk
product when subsequently offered for sdlemay
contain preservativesand render thesdller liable
to prosecution besides constituting ahazard to
hedlth. No preservative shdl, therefore, be added
tomilk except inthe case of the sampleswhich
haveto be preserved for chemical examination.
Some of the most common preservativesfound
inmilk are boric acid and borax, benzoic acid,
formaldehyde and salicylic acid. Hypochlorite
residuesmay aso befoundinmilk whenchlorine
sterilizersare used for sterilizing milk handling
equipment unless such equipment is properly
rinsed withwater. Antibioticsused inthetrestment
of udder diseasesof milch animasmay alsofind
their way in milk if proper precautions are not
taken. Thepresence of chlorineor antibioticsin
milk not only enhancesthekeeping qudity of the
milk but will reduce the plate counts and also
lengthen the M.B.R. When testing for
preservatives, itisnecessary to carry out acontrol
test with amilk sample known to befreefrom
any preservative.

Following testsare specified:
a) Testfor BoricAcid Using Glycerol
b) Hehner Test for Formaldehyde

) Test for Benzoic Acid using ferric
chloridesolution

d) FerricChlorideTest for SdicylicAcid

€) Test for Presence of Hydrogen
Peroxide using vanadium pentoxide

f) Detection of Hypochlorite using
Stannouschloridesolution

g) Detection of Thiocyanatesin Milk
using Trichloro aceticacidandferric
nitrate




Streptococcusaga actia, staphylococci and afew
other typesof organisms. Thoughinmost cases
mastitisis caused by the non-pathogenic types
of bacteria, their occurrenceinterfereswith the
efficient secretion of milk and isinvariably a
source of great economicloss. Itis, therefore,
necessary to regularly examineall themilking
animalsinaherdto ensurethat noneissuffering
from mastitis, and whenever positive casesare
detected, to take prompt measuresto check and
eliminatethedisease.

b)

Sl. | Rapid test/ Significance Principle/ Procedure
No.| Parameter
X) | Detection of | Neutrdizersintheform of limewater, or sodium | Following tests for detection of
Neutrdizers | bicarbonate may be added to neutralize | neutrdizers
devel oped acidity beforemilk isprocessed. Such | ) Rosalic acid test for carbonates
apracticeisnot permissible. bb) Detection of added sodium saltswith
sodium detection meters
c) Acidity difference before and after
boiling the sample for neutralizer
detection
xi) | Detectionof | Mastitisor inflammation of theudder iscaused | @ Bromothymol Blue Test —Thistest
Madtitis by certain species of streptococci, principally isbased on the fact that milk from

infected uddersisusudly akadineand
showspH ashighas7.4. In normal
milk thepH iswell below 6.9. Onan
average cow milk givesapH of 6.6,
andbuffaomilk 6.8. Milk of pH over
6.9 should be regarded with
suspicion as indication of some
diseases of the udder, or of late
lactationmilk.

Direct Microscopic Somatic Cell
Count —Bacteria infection causes

mastitis or inflammationof the
mammary glands. Somatic cdl counts
haveanimal health, milk quality and
productivityimplication. Mastitis
causesdiminished production of milk
dueto tissue damage of theglands.
The concentration of the somatic
celsinthemilkisdirectly related to
infection status of udder.

5.2 Chemical Analysisof Milk and Milk Products

5.2.1 1S11917: 2018/ SO 8968-1: 2014 *Milk and milk products —Deter mination of nitrogen content
- Kjeldahl principleand crudeprotein calculation (firstrevision)’

Thisstandard specifiesamethod for the determination of the nitrogen content and crude protein cal culation of milk
and milk products by the Kjeldahl principle, using traditional and block digestion methods. A test portionis
digested with amixture of concentrated sulfuric acid and potassium sulfate. Using copper sulfate (1) asacatayst
to thereby convert any organic nitrogen present to ammonium sulfate. Thefunction of the potassium sulfateisto
elevatethe boiling point of the sulfuric acid and to provide astronger oxidizing mixturefor digestion. Excess
sodium hydroxideisadded to the cooled digest to liberateammonia. Theliberated ammoniaissteam ditilledinto
the excess boric acid solution and titration with hydrochl oric acid standard volumetric solutioniscarried out. The
nitrogen content iscal culated from the amount of ammoniaproduced.



5.2.2 1S9967 ‘Test methodsfor Nitrateand Nitrite Content in Milk and Milk products

1S9967 prescribesthe methodsfor determination of nitrate and nitrite contentsin milk and milk productsand has
been published inthefollowing 3 partsbased on different methodswhich areidentical adoption of corresponding
SO Standards:

i) 1S9967 (Part 1) : 2008/I SO 14673-1:2004 * Milk and milk products— Determination of nitrate and
nitrite contents Part 1 method using cadmium reduction and spectrometry (second revision)’

i) 1S9967 (Part 2) : 2008/1S0 14673-2: 2004 * Milk and milk products—Determination of nitrateand
nitrite contents Part 2 method using segmented flow analysisRoutine M ethod (second revision)’

i)y 1S9967 (Part 3) : 2008/1S0/14673-3: 2004 * Milk and milk products— Determination of nitrate
and nitrite contents Part 3 method using cadmium reduction and flow injection analysiswithin-line
dialysis(Routine Method) (second revision)’

5.2.3 158479 ' Deter mination of PhosphataseActivity in Milk and Milk Products

Phosphatase activity isdetermined to judge the efficiency of pasteurization of milk and milk products. To test
whether the prescribed heat treatment was properly carried out, thetreated milk or milk productsissubject-edto
phosphatasetest which hel psto indicate the presence or absence of phosphatase enzyme. Phosphatase presentin
milk or milk productsis destroyed by just about the same heat treatment necessary for the destruction of
Mycobacterium tuberculosis, themost heat-resistant pathogen likely to be present m the products. Themethodiis,
therefore, applied for the control of proper pasteurization. 1S 8479 prescribesthe methodsfor determination of
phosphatase activity in milk and milk products.

Itispublishedintwo parts: Part 1 coverstheroutine method for determination of phosphatase activity whichis
carried out with special discs and acomparator and is used for day-to-day checksfor the control of proper
pasteurization of milk and milk productsin adairy; whereasPart 2 whichisidentical adoption of SO 3356: 2009
coversthereference method which requiresthe use of aspectrophotometer and isusually applied in case of
dispute.

5.3 Test Methodsfor Dried and Concentrated Milk Products

Themilk productioninour country ischaracterized by seasona variationsand drying of milk, animportant method
of preservation, facilitates|ater consumption during thelean season. Thedried milk products, thus, have become
an essentia part of the chain between the producer and the consumer. BI'S has published anumber of Indian
Standards on test methodsfor dried and concentrated milk products, some of which are mentioned below:

. 1S11766: 1986/1 SO 6092 : 1980 ‘M ethod for deter mination of titratableacidity in milk powder
and similar products—Routinemethod’

Preparation of reconstituted milk by addition of water to atest portion of dried milk corresponding accurately
to5gof solids-not-fat. Titration with 0.1 mol/l, sodium hydroxide sol ution using phenol phthal ein asindicator
and cobalt(I1) sulphate asreference colour solution. Multiplication of the number of millilitresusedinthe
titration by thefactor 2, in order to obtain the number of millilitresintermsof 10 g of solids-not-fat.

] [S11202: 2012/1 SO 8069 : 2005 ‘Dried milk —Deter mination of content of lacticacid and lactates
(secondrevision)’

A test portion of dried milk isdissolved inwarm water. Thefat and proteinsare precipitated thenfiltered.
Thefiltrateistreated with thefollowing enzymes and biochemica substances, added s multaneously, but
actingin sequence:



a) L -lactate dehydrogenase (L-LDH) and D-lactate dehydrogenase (D-LDH), in the presence of
nicotinamideadeninedinucleotide (NAD), to oxidizelactate to pyruvate and to convert NAD toits
reduced form NADH,;

b)  glutamatepyruvatetransaminase (GPT), inthe presence of L-glutamate, to transform pyruvateinto
L-aanineandto convert L-glutamateto & ketoglutarate.

Theamount of NADH produced isdetermined by spectrophotometric measurement at awavel ength of
340 nm, and isproportional to thelactic acid and | actates content.

. 1S16072: 2012 ‘ Deter mination of moisturecontent in milk powder and similar products(Routine
method)’

Quiteoften, variouslaboratoriesemploy different temperature and time combinationsfor determination of
moi sture content inmilk powder and smilar products, which might givevarying results. Thisstandard has
been formulated with aview to providing uniform method to facilitate comparison of results. Thismethodis
for use for commercial and quality control purposes. IS 16072 prescribes the routine method for
determination of moisture content in milk powder and smilar products, whichisthelossin mass, expressed
asapercentage by masswhen the product isheated in an air oven at 102 + 2°C to constant mass. BIShas
also published another Indian Standard 1S 11623 : 2008 whichisidentical adoption of 1SO 5537: 2004
and prescribesthe reference method for determination of moisture contentin al typesof dried milk. Asper
thereference method, atest portionisdriedinadrying oven set at 87°C for 5 hwhiledry air is passed
through thetest portion. Theloss of mass of thetest portion (which isrelated to the content of “non-
chemically bound” water) isdetermined. Thismethodisused for reference purpose.

. 1S 11721 : 2013/1SO 1736 : 2008 ‘Dried milk and dried milk products— Deter mination of fat
content —Gravimetric method (Reference M ethod) (secondrevision)’ and I S11762 : 2013/1 SO
1737 : 2008 ‘ Evapor ated milk and sweetened condensed milk —Deter mination of fat content —
Gravimetric method (Refer encemethod) (secondrevision)’

Both these methods are based on Rose-Gottlieb principle (an ammoniacal ethanolic solution of atest
portion isextracted with diethyl ether and light petroleum. The solventsare removed by distillation or
evaporation. The mass of the substances extracted isdetermined).

= [S11764 : 2005/1 SO 2911 : 2004 ‘ Sweetened condensed deter mination of sucrose milk content —
Polarimetric method (firstrevision)’

The method is applicable to sweetened condensed milk of normal composition prepared fromwhole,
partially skimmed or skimmed milk and sucrose only and containing no atered sucrose. A test sampleis
treated with ammonium hydroxide, so asto bring mutarotation of lactosetofind equilibrium. Itisneutraized
and then clarified by successiveadditions of zinc acetate and potass um hexacyanoferrate (n), followed by
filtration. The optical rotation isdetermined on aportion of thefiltrate. On another portion of thefiltrate,
inversionisinduced (based onthe Clerget principle) by mild acid hydrolysisof thesucrose, leaving lactose
and other sugarsvirtualy unaffected. The optical rotationisdetermined after inversion.

. 1S12759: 2019/1 SO 8156: 2005 Dried milk and dried milk products—Deter mination of insolubility
index (first revision)’

Thereareseverd rather elaborate gravimetric methodsfor determining the solubility of dried milk, but for
routine purposes, including grading, themost widely used procedureissol ubility index method. Thevolume,
inml, of the sediment finally obtained (that is, insolubleresidue) isthe solubility index. Sincethesolubility



index isthusinversaly related to solubility, it ssemsmoredirect and morerationa to usetheterm*“insolubility
index”. Asper 1S12759: 2019, Insolubility Index isvolumeinml, of sediment (insolubleresidue) obtained
when adried milk or dried milk product isreconstituted and the reconstituted milk or milk product is
centrifuged, under the conditionsspecifiedin thisstandard. In any sediment-volumesol ubility method applied
toadried milk or adried milk product, thetemperature at which thetest portionisreconstituted isthemain
factor influencing what the result will be. For theinsolubility index method, it was decided to adopt the
principlethat the reconstituting temperature should be either 24°C or 50°C depending on whether the
product, innormal usagefromitsquality specification, isexpected to berecongtitutablein “cold” water or
“warm” water, respectively. Thismeansthat the reconstituting temperature to be used in theinsol ubility
index method will, in general, be 24°C for spray-dried products and 50°C for roller-dried products.
Exceptionsto thisgeneral rule are spray-dried milk-based baby food and, in someinstances, spray-dried
wholemilk or partly skimmed milk, intended to be reconstituted in warm water.

. 1S 12760 : 2012/1 SO 8070 : 2007 ‘Milk and milk products— Deter mination of calcium sodium
potassium and magnesium contents—Atomic absor ption spectrometric method (firstrevision)’

Thisstandard specifiesaflame atomic absorption spectrometric method for the determination of calcium,
sodium, potass um and magnesium contentsin milk and milk products. The method isapplicablefor milk
and whey, buttermilk, yogurt, cream, dried milk, butter, cheese, casein and caseinate. Theorganic matter is
decomposed by dry ashing or by wet digestion using nitric acid either in an open microwave-ass sted wet
digestion system or in a pressurized microwave-assisted wet digestion system or in a pressurized
polytetrafluoroethylene (PTFE) decomposition vessdl or any appropriateinstrumentationinwet digestion.
Theash containing cal cium, sodium, potassium, and magnesiumisdissolvedinanitric acid solutioninthe
caseof dry ashing, or thedigestsdiluted in the case of wet digestion. Thetest and cdibration solutionsare
atomized into an air—acetyleneflame of an atomic absorption spectrometer and their absorptionismeasured
at appropriatewavelengths.

5.4 Test Methods for Cheese and Processed Cheese Products

Cheeseistheripened or unripened soft, semi-hard, hard, or extra-hard product, which may be coated with food
gradewaxesor polyfilm, and in which thewhey protein/ casein ratio does not exceed that of milk. Cheeseis
obtained by coagulatingwholly or partly the protein of milk, skimmed milk, partly skimmed milk, cream, whey
cream or buttermilk, or any combination of these materidss, through the action of suitable enzymesof non-animal
originor other suitable coagul ating agents, with or without use of harmlesslactic acid bacteriaand flavour producing
bacteria, and by partialy draining the whey resulting from the coagul ation, while respecting the principlethat
cheese-making resultsinaconcentration of milk protein (in particular, the casein portion), and that consequently
the protein content of the cheesewill bedistinctly higher than the protein level of the blend of the above milk
componentsfrom which cheesewas made.



Bl S haspublished the following Indian Standardsfor test methodsfor cheese and processed cheese
products:

1S9070: 1979 ‘Method for deter mination of fat in cheese by van gulik method’

Van Gulik method isused for rapid and routine determination of fat in cheese. The principle of the method
isdissolution of the protein with sulphuric acid, followed by separation of thefat of the cheeseinaVan
Gulik butyrometer by centrifuging, the separation being assi sted by the addition of asmall quantity of amyl
alcohol, and direct reading of thefat content on the butyrometer scale.

. 1S12758: 2005/I SO 1735 : 2004 ‘ Cheese and pr ocessed cheese products—Deter mination of fat
content —Gravimetric method’

Thisisused as areference method for the determination of the fat content of all types of cheese and
processed cheese products having lactose contents of bel ow 5 percent (massfraction) of non-fat solids. A
test portion isdigested with hydrochl oric acid then ethanol isadded. Theacid-ethanolic solutionisextracted
withdiethyl ether and light petroleum and the solventsareremoved by distillation or evaporation. Themass
of thesubstancesextracted isdetermined. Thisisusualy known asthe Schmid-Bondzynski-Ratzlaff principle.

. IS 11763 : 2011/1SO 5943 : 2006 ‘ Cheese and processed cheese products — Deter mination of
chloride content —Potentiometrictitration method (third revision)’

A test portionissuspended in water. The suspensionisacidified with nitric acid then thechlorideionsare
titrated potentiometrically withasgilver nitrate standard solution.

. 1S12757 : 2012/1 SO/T S2963 : 2006 ‘ Cheese and processed cheese products— Deter mination of
citricacid content —Enzymatic method (secondrevision)’

Anextract of the sampleistreated with thefollowing enzymes and biochemical substances:
a) citratelyase(CL) to convert citric acid to oxal acetate and acetate;

b)  malate dehydrogenase (MDH) and lactate dehydrogenase (L DH), in the presence of reduced
nicotinamide adenine dinucleotide (NADH), to catalyse the reduction of oxalacetate and its
decarboxylation product pyruvateto L-malate and L -lactate, respectively, with the subsequent
conversonof NADH toitsoxidized form (NAD+).

Thedecrease in concentration of NADH is determined by measurement of the absorbance of the test
solutionat 340 nm. Thecitric acid content isproportional to the decreasein NADH concentration.

. IS 12756 : 2019/1SO 2962 : 2010 Cheese and processed cheese products — Deter mination of
total phosphor uscontent —M olecular absor ption spectrometric method (first revision)

Cheeseisdigested by concentrated sulfuric acid and hydrogen peroxide. Molybdenum blueisformed by
addition of asodium molybdate-ascorbic acid solution. Molecular absorption of the blue colour formedis
measured spectrometrically at awavel ength of 820 nm.

5.5 Test Methodsfor Caseins and Caseinates

Casainisthemgjor protein of milk andit existsasacolloida suspension. Sincecasainisagood protein nutritionaly,
itisusedinthemanufactureof proteinfoodsfor ora administrationin caseswhich call for protein supplementation.
Edible casein productsare the products obtai ned by separating, washing and drying the coagulum of skimmed
milk and/or of other products obtained from milk. Caseinateisthe product obtained by reaction of edible casein



or ediblecasain curd coagulumwith neutraizing agentsfollowed by drying. Bl Shaspublished thefollowing Indian
Standardsfor test methodsfor Caseinsand caseinates:

] [ S11888 : 2005/1 SO 5739 : 2003 ‘ Caseinsand caseinates— Deter mination of contents of scor ched
particlesand of extraneousmatter (firstrevision)’

Thisstandard specifiesamethod for the determination of the contentsof scorched particlesand of extraneous
matter in caseinsand casainates. Theleve of scorched particlesin caseinsand casel natesisan indicator of
the quality of milk employed for manufacturing of the product, aswell as conditions employed for heat
processing of milk at prewarming, concentration and spray drying stages. A lower level of scorched particles
isdesirableinthe product.

. 1S11919: 2012/1 SO 5544 : 2008 * Caseins— Deter mination of fixed ash (Reference method)’

Fixed ashisused to indicate that the phosphorus of organic originisretained in the ash. This Standard
gpecifiesareference method for the determination of the*fixed ash” of caseinsobtained by acid precipitation
or lactic fermentation, of ammonium caseinates, of their mixtureswith rennet casein and with caseinates,
and of casainsof unknown type. A test portionisincinerated at 825 + 25°C in the presence of magnesium
acetateto bind al phosphorusof organic origin. Theresdueisweighed and themassof ash originating from
the magnesium acetateis subtracted.

] [S11962: 2012/1 SO 5545 : 2008 ‘ Rennet caseinsand caseinates—Deter mination of ash Reference
Method (first revision)’

Thisstandard specifiesareference method for the determination of the ash of caseinsobtained by rennet
precipitation and of caseinates, with the exception of ammonium caseinate. A test portionisincinerated at
825+ 25 °C. Theresidueisthen weighed.

] S 11920 : 2012/1 SO 5550 : 2006 ‘ Caseins and caseinates— Deter mination of moisture content
(Reference Method) (first revision)’

Thisstandard specifiesthereference method for the determination of the moisture content of al typesof
caseinsand caseinates. A test portionisdried at 102 + 2 °C then weighed to determineitsloss of mass.

] | S 11963 : 2005/1 SO 5548 : 2004 ‘ Caseins and caseinates — Deter mination of lactose content -
Photometric method (first revision)’

This standard specifies aphotometric method for the determination of the content of lactose and other
soluble carbohydratesin caseins and casel nates containing lessthan 2 % of total soluble carbohydrates.
A test portionisdissolved

a  inhotwater inthecaseof caseinates,
b)  inhotwater with theaddition of sodium hydrogen carbonatein the case of acid caseins; and
c)  inhotwater with theaddition of pentasodium triphosphate in the case of rennet caseain.

Thecasainisprecipitated with asol ution of acetic acid and sodium acetate at pH 4.6, thenfiltered to obtain
aprotein-free solution of the carbohydrates. Phenol solution and concentrated sulfuric acid areadded to an
aliquot portion of thefiltrate, thus producing acolour whichisproportional to theamount of carbohydrate
present, whichismeasured photometrically at awavelength of 490 nm.



. 1S 11964 : 2012/1SO 5547 : 2008 ‘ Caseins— Deter mination of free acidity (Reference method)
(first revision)’

Thisstandard specifiesareference method for the determination of thefree acidity of caseinsobtained by
acid precipitation or lactic fermentation and of rennet caseins. A test portion at 60 °C isextracted using
water andfiltered. Thefiltrateisthentitrated against astandard vol umetric sodium hydroxide solution, using
phenolphthaein asindicator.

5.6 Test Methodsfor Deter mination of Contaminantsin Milk, Milk Productsand | nfant For mulae

5.6.1 1S16195: 2014/ 1SO/TS15495: 2010 Milk, milk productsand infant formulae—Guidelinesfor
thequantitativedeter mination of melamineand cyanuricacid by LC-MS/M S

Someexamplesof adulteration of milk include addition of water, whey, vegetable oil and protein and milk from
different species, which are known aseconomically motivated adulteration. These milk fraudsdo not poseany
severe hedthrisk. However, some adulterants have serious adverse effect on human health such asadding urea,
formalin, detergents, dkalineand acidic compounds, hydrogen peroxide and melamine. Meamineisadded into
milk toincreasethe protein count at lesscost. Melamineor 2,4,6-triamino-1,3,5-triazine (C,HN,) isanitrogen-
rich compound which has been used for producing plastics, adhesives, laminates, paints, permanent-pressfabrics,
flameretardants, textilefinishes, tarnishinhibitors, paper coatingsand fertilizer mixtures. Milk and infant formula
adulterated with melamine has been of high concern since September 2008, whenin China, six children died due
to the presence of melamineintheir food. Tracelevel sof melamine may be detected into thefood because of its
presencein the environment or indirectly through animal feedsthat have been treated with products containing
melamine, such asfertilizersor pesticide. Moreover, melamineisadded into milk, whesat gluten and other protein
sourcestoincreasethe protein count falsely at lesscost.

1S16195: 2014/ISO/TS 15495 : 2010 Milk, milk productsand infant formulae— Guiddinesfor the quantitative
determination of melamineand cyanuric acid by LC-MSM S givesguidancefor the quantitative determination of
melamineand cyanuric acid content in milk, powdered milk products, and infant formulae by € ectrogpray ionization
liquid chromatography tandem mass spectrometry.

Thesampleismade homogenousand optionaly reconstituted in the case of powdered samples. A suitable solvent
isadded tothetest sampleto preci pitate proteinsfrom the matrix and to extract melamineand cyanuric acid. After
centrifugation, an aliquot of the supernatant isanalysed by LC-MS/MS. For the purposes of this Technical
Specification, LC-M S/M S des gnates any method combining either high-performance liquid chromatography
(HPLC) or ultra-performanceliquid chromatography (UPL C), with either triple quadrupol e or ion-trap mass
spectrometric detection. Chromatographic separation isbased on hydrophilicinteraction liquid chromatography
(HILIC) toensuregood separation of melamineand cyanuric acid. lonization of the substanceisaccomplished by
electrogoray ionization (ES) and detection operatesin the sel ected reaction monitoring (SRM) mode. Quantification
of both melamine and cyanuric acid isbased on isotope dilution using stableisotopeinternal standardsfor both
andytes.

5.6.2 Test Methodsfor Determination of Aflatoxin M in Milk and Milk Products

Theoccurrenceof aflatoxinsin milk and milk productsisone of the most serious problemsof food hygiene, as
milkisakey sourceof nutrientsfor humans. Aflatoxin M, in milk and dairy productscould bearisk tohuman as
well asanima hedlth. High contaminationinfeed may resuitinasignificant aflatoxin M, level inmilk whenanimals
arefed with highly contaminated foodstuffs.

BlShaslaid down thefollowing Indian Standardsfor determination of aflatoxin M, in milk and milk products.



These standards areidentical adoption of corresponding | SO Standards:

i) 1S18108:: 2023/1S0 14674 : 2005 Milk and milk powder —Determination of &flatoxin M, content
—Clean-up by immunoaffinity chromatography and determination by thin-layer chromatography’

if) 1S 18109 : 2023/1S0O 14675 : 2003 ‘Milk and milk products — Determination of aflatoxin M,
content —Guidelinesfor astandardized description of competitive enzymeimmunoassays

i) 1S18110: 2023/1SO 14501 : 2021 *Milk and milk powder —Determination of aflatoxin M, content
— Clean-up by immunoaffinity chromatography and determination by high-performanceliquid
chromatography’

1S 18108 : 2023 specifiesamethod for the determination of the aflatoxin M, (AFM. ) content of milk and milk
powder by amethod including aclean-up step using immunoaffinity chromatography followed by athin-layer
chromatography (IAC-TLC). Themethod isapplicableto raw milk, low fat or skimmed liquid milk and milk
powder. Thelowest quantity of AFM, that can commonly be determined is 2 ng, which correspondsto alimit of
quantification closeto 0.10 ug/l for liquid milk or dissolved milk powder. AFM . isextracted by passing thetest
portion through animmunoaffinity column. The column contains specific antibodiesbound onto asolid support
material . Asthe sample passes through the column, the antibodies selectively bind withany AFM, (antigen)
present and form an antibody-antigen complex. All other components of the sample matrix are washed off the
columnwithwater. ThentheAFM , iseluted from the column with methanol and acetonitrile. After concentration
of theeluate, theamount of AFM , isdetermined by one-dimensional thin-layer chromatography. Inthe case of
interference, two-dimensional thin layer chromatography iscarried out to separatetheAFM, fromitsimpurities.

1S18109 : 2023 giveguidelines on the use of screening methods used for the determination of AFM contentin
milk and milk products, based upon competitive enzymeimmunoassays. For legal purposes, positive enzyme
immunoassay resultsrequire confirmation by an accepted reference method. However, depending on whether the
test complieswith the specifications given hereafter, enzymeimmunoassays can beused for routinequaity control,
especialy whentheabsenceof aflatoxin M, abovetheregulatory limit needsto be documented. Immunochemical
methods are based on the ability of antibodiesto bind to specific substances. Thereversible association between
antibodiesand their corresponding antigensiscalled theimmunol ogical reaction. Thebinding forcesinvolved are
week molecular interactions, such as Coulomb and van der Waal sforces, aswell ashydrogen bondsand hydrophobic
binding. The antigen-antibody reactionisbased on thelaw of massaction and the amount of antigen or antibody
present in thereaction mixture can beinferred from the extent of thereaction. The* quality” of any immunoassay
isafunction of theimmunochemical principle of the method, the propertiesof thereagents, the assay design and
theexperimenta errors. These basi ¢ principlesdeterminethe sengitivity, specificity, precision and accuracy of the

assay.

IS 18110 : 2023 specifies amethod for the determination of aflatoxin M, content in milk and milk powder.
Thelowest level of validationis0.08 ug/kg for whole milk powder, i.e. 0.008 ug/l for reconstituted liquid milk.
Themethod isalso applicableto low-fat milk, skimmed milk, low-fat milk powder and skimmed milk powder.
Aflatoxin M, isextracted by passing thetest portion through animmunoaffinity column that contains specific
antibodies bound onto asolid support material. Asthe sampl e passes through the column, the antibodies are
selectively bound with any aflatoxin M, (antigen) present and form an antibody-antigen complex. All other
components of the sample matrix arewashed off the column with water. Then aflatoxin M, iseluted from the
column andtheeluateis collected. Theamount of aflatoxin M, presentinthiseluateisdetermined by meansof
high-performanceliquid chromatography (HPL C) coupled with fluorimetric detection.
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