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Condition of the problem

Develop simple methods allowing determination
of some of the important properties of milk.
Suggest an investigation requiring comparison of
various milk samples.



ODbjective

To offer ways to determine the properties of milk.

Hypothesis

If milk 1s a food product, then it must comply with the
requirements of the State Standard 31450-2013 "Drinking

milk".



Objectives of the study:

. Carry out a literary study;

. To analyze the milk In accordance with State
Standard 31450-2013 "Drinking milk";

. Consider industrial methods for determining the
properties of milk;

. To select the methods of determining the quality of
the product that are most accessible for use in the
school laboratory, at home;

. Experimentally determine the properties of cow's
milk, bought in the shops of the city;

. Based on the results of the study, develop a
"Customer’'s Memo".




Properties of milk

Organoleptic characteristics
State Standard 31450-2013 "Drinking milk"

The_ na_m e of Characteristic
the indicator

Opagque liquid. For products with a mass fraction of fat of more
AeelcElgllesl than 4,7%, insignificant sludge of fat is allowed, disappearing with
stirring.

: Liquid, homogeneous is not viscous. Without protein flakes and
SR lumps of fat.

Without foreign flavors and odors, with a slight taste of boiling. For
baked and sterilized milk - a pronounced taste of boiling. A
sweetish taste is allowed.

Taste and
smell

White, allowed with a bluish tinge for skim milk, with a light cream

elels tint for sterilized milk, with a creamy tint for baked milk.




Physical and chemical indicators

o The value of the indicator for a product with a
The name of the indicator '
mass fraction of fat,%, not less than

. 2,7;2,8; 4,7;5,0;5,5;

?eiatt;z:l 0, ; ié 3,0; 3,2; 6,0; 6,5; 7,0;
1,0 2022’5 3,5;4,0; 7,2;7)5;8,0;

T 4.5 8,5:9,0: 95

, Kg / m, not less than 1030 1029 1028 1027 1024
Mass fraction of protein,%, not less than 3,0
21 20
Mass fraction of dry non-fat milk residue,%o, 8.9
not less than ’

Clean group, not lower than |

Product temperature when released from the
enterprise, ° C:

- pasteurized and melted, ultra-pasteurized
without aseptic filling);

- ultra-pasteurized (with aseptic filling) and
sterilized

NOTE For a product made from whole milk, the mass fraction of fat is set in the process
Instruction as a range of actual values (*'from .... to ...."",%).



Composition of milk

* Water- 87,2%,
* Dry substances - 12,8%,
* Fats - 3,9%,

* Protein - 3,4% (casein 80-
87%, albumin 10-12%,
globulin 3-6%)

 Lactose -4,7%.
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Rich milk vitamins A, D, and group B (B1, B2, B12), macro-
and micro elements, such as calcium, potassium, phosphorus,
magnesium, sodium, iron, fluorine, iodine, etc.



Types milk of animal origin

Animal Protein, % Fats, % Lactose, % Places of use

Cow 3,2 3,5 4,9 Everywhere

Goat 3,8 4,1 4.4 Everywhere

Horse 2,2 1,9 5,8 Peoples of the East

Buffalo 4,6 7,5 4,2 Italy, Georgia, India, Egypt, Azerbaijan,
Kuban, Armenia

Camel 4,0 3,0 5,7 Peoples of the East

Sheep 51 6,2 4,2 Greece, Italy, the Crimea, Asia

Donkey 1,9 1,4 6,2 Greece, Cyprus

Deer 10,9 17,1 2,8 The inhabitants of the North




Forms of milk —

Fresh milk - immediately after milking, many
different microbes and bacteria; drink two

hours after milkin N
- o ~m
Pasteurized - milk, heated to 75 ° C, do not  roaoke
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deteriorate for 2 weeks.

Baked milk — milk, subject to heat treatment
at a temperature of 95 ° C for 3-4 hours. .
Milk powder is a white powder produced by
evaporating milk.

Sterilized milk Is exposed to heating up to
N 145°C. All microbes and bacteria die. But
[ “ @ reduce the useful properties of milk.

\;Monw Condensed milk - milk, produced by
I ,, 7 evaporating moisture to a thick consistency and
L~ adding sugar. .
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Experiment 1. Organoleptic preferences. The

guestionnaire.

Taste Color Smell Consistency
Sweetish White Pleasant There should be a thick,
: : uniform liquid without
Bitter Sllghtly Unpleasant sediment and clots

yellowish
Salt Yellow What smells?
Sour Slightly

bluish
Your option: Your option:

The action was attended by 100 people, who after tasting filled the

checklist.
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Results of the study 1. Organoleptic properties

- Sample 1 Sample 2 Sample 3 State Standard 31450-2013

Sweetish Sweetish Sweetish Characteristic for milk,

Ve without foreign flavors and
Pleasant Pleasant Pleasant S0, BT & Al e
Smell boiling.
White White White White
Color
Normal Normal Normal Liquid, homogeneous is not
Consist (homogeneous,  (homogeneous, (homogeneous,  viscous. Without protein
ency MO no no precipitation) flakes and lumps of fat.

precipitation) precipitation)

Conclusion: all the milk samples are relevant to State Standard 31450-
2013 "Drinking milk* to taste, color, odor and consistency.
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Experiment 2. Presence of impurities in milk
Objective: To determine whether soda and other chemical

contaminants added to milk.

- Sample 1 Sample 2 Sample 3

Staining of the

! Light green Light green Light green
test strip Jntd Jm o I
There are no There are no There are no
A comment chemical chemical chemical
Impurities Impurities Impurities

Conclusion : chemical contaminants weren’t found in
milk.
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Experiment 3. Presence of starch in milk

Objective: To determine availability of starch in milk.

- Sample 1 Sample 2 Sample 3

The color of
gt lieciicigenlollales  Yellowish orange  Yellowish orange  Yellowish orange
lodine

Starch in milk is Starch in milk is Starch in milk is

A comment
absent absent absent

Conclusion : there isn’t starch in the milk.
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Experiment 4. Presence in milk of chalk

Objective: To determine availability of chalk in milk.

Sample 1 Sample 2 Sample 3

Presence of

Foam is Foam Is No foam
foam

In milk thereis In milk there is There is no
chalk chalk chalk in the milk

A comment

Conclusion: The manufacturers of samples 1 and 2 added
chalk to the milk.
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Experiment 5. Determination of milk density

Objective : To determine the density of milk.

Example of calculation of milk
density using a hydrometer.
Sample 1

Milk temperature: 24°C
1)A(1)=19,5

2) 24 - 19,5=4,5 — The difference
between milk temperatures and
the table value.

3) 4,5*2=9

4) A(2)=20+9=29

Density = (1000+29) Kg / cm?=
1029 Kg / ecm?=1,029 G/ cm?
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Determination of milk density

State Standard
3 3

1029 1,029 For milk, with a

Sample 1
fat content of
Sample 2 1026 1,026 2,5% - not less
1030 1,030 than
Sample 3 1028 kg / m3 =

1.028 g/ cm3

Conclusion: Index of sample number 2 density below is
the allowable value.
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Experiment 6. Filter paper

Objective: To determine the degree of dilution of milk with

water.

- Sample 1 Sample 2 Sample 3

Drying time,
min

A comment Milk diluted in  Milk diluted in  Milk diluted in
30% 10% 10%

Conclusion: Sample 2 diluted with water on 30%. Samples
1 and 3 diluted with water on 10%.

25-30 60-70 60-70
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Conclusion

* All milk samples of popular brands, meet the
requirements of the State Standard 31450-2013 In
terms of organoleptic qualities;

* A density of Sample 2 below the minimum level,;

« Samples do not contain Impurities starch and
soda;

* |n the samples 1 and 2chalk is detected.
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Method for determining
the properties of milk

1. Taste, color, smell, consistency - organoleptic studies.

2. Density - using a hydrometer.

3. The presence of starch - with the help of iodine.

4. Presence of soda - using the indicator "bromtimol
blue".

5. The presence of an impurity of water - with the help of
filter paper



Buabl MOJIOKA PACTUTEIHLHOIO
MPOUCXOAKTCHUS

MungajanHoe MoJ0k0. borato omera-3, Mmaruuem,
dbochopom. B MHUHIAATBHOM MOJIOKE MEHBIIE
KaJIOpUii, OeJIKa 1 KaJblKs, YEM B KOPOBBEM.
PucoBoe Mos10k0. He ouenp nurarensHo 1r Oenka
1 2% THEBHOUW HOPMBI KaJIbI[MS Ha CTAKaH.

CoeBoe Mo10K0. COIEpKUT  PACTUTEIBHYIO
Kietdyarky, ButamudH Bl2. B ogHom crakane 6r
oenka u 45% exxeqHEBHON HOPMBI KaJIbITHUA.
KokocoBoe mousoko. Coaepxutr 27% sxupoB, 4%
oenka. Comepxxut Butamunsl C, B1, B2, B3.
MaxkoBoe Mo0J10K0. COACPKUT KEJIe30, MarHuu,
BUTaMUH E. Hcnons3ytor B KA4ECTBE
YCIIOKaKBAIOIIEro, 00JICYTONSIOIIETO CPEICTRA.
ThikBeHHOE MOJIOKO. HACBIIIEHO BUTAMHUHAMH MU
MMEET HU3KYH KaJOpUHHOCTh. Mosoko ©Ooraro
MUHEpPaJIbHBIMU BEIIECTBAMU U CITIOCOOHO YKPEIMUTh
UMMYHUTET
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I puiaoxenue 2.




Ipuiaoxenue 3.




