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1. BBEJJEHUE

1.1. Ileau u 3adauu yueGHOll Oucyun/auHbL

HMuciuninuaa Essential of biochemistry npegHasHauena st hopMyUpoBaHUS
0a30BbIX 3HAaHMM 10 XUMHUYECKOMY COCTaBy JKHMBBIX OpraHHW3MOB W
MeTab0/IMueCKUM MpoIjeccaM B HUX B HOPMe U TIPH TaTOJIOTUSIX.

B cooTBeTCTBMM C Ha3HaueHWeM OCHOBHOW 11e/Ibl0 AUCLUILIMHBI SIBJ/ISETCS
BbISICHEHHEe B3aWMOCBSI3M MeXK/Jly CTPYKTYpOM BeIlecTB, U uX (YHKLUSIMHU,
ripeBpall[eH’d BelljeCTB U1 SHEepPruu B >KMBOM KJleTKe, Pery/sliuM U KOOpJHHALIUU
MeTabO/MUeCKMX  TIPOIIeCCOB,  MOJIEKY/ISIPHBIX ~ MEXaHHW3MOB  IlepeHoca
reHeTHYeCKOM MH(pOpMaLUU.

Vcxonst U3 1jeu, B TIpoljecce W3y4yeHHs JUCLIUIUIVHBI PellatoTCs CaeAyrolue
3a/1auu:

- U3YUYUTh TEOpeTHUYECKNe 0CHOBbI OMOXUMUH;

- 3HaThb CBOMCTBA BA@KHEMIIMX KJACCOB OMOXMMUUECKUX COeJUHEHHI
opraHv3Ma >XMBOTHBIX U Ue/i0OBeKa, a TaKKe MeTO/lbl MX BbI/ie/IeHUsl, OUMCTKU U
W eHTU(PUKaLUY;

- aHa/IM3UPOBaTh 0OMEH Bell[eCTB B OPraHU3ME;

- XapakTepr30BaTb 0COOEHHOCTH MeTabo/iM3Ma y >XKMBOTHBIX M UejIOBeKa I10
OMOXUMMUECKHM TT0Ka3aTesiM;

- 3HAaKOMCTBO C COBPE€MEHHBIMH METOJaMH U [JOCTH)XeHUSIMHA OHOXHUMMUeCKOH
HayKH.



2. COOEPKAHUME OTAEJ/IBHBIX PA3TE/IOB U TEM JIJISI
CAMOCTOSATE/IbPHOM PABOTHI (COITIACHO PABOYEN
TITPOI'PAMME)

2. 1.Introduction
2.1.1. Brief history, subject and tasks of biological chemistry
Subject of biological chemistry, its value for biology, medicine, an

agricultural production, biotechnology and other areas of science and national
economy.

8.

9.

I[OCTyrleIe HCTOYHUKH J/INTEPATYPbI

KonomaroB 10.B., Bacuiwesa C.B. DBuoxumug KUBOTHBIX:YueOHOe
noco6wue. - CI16.:/Tanb, 2015. - 384 c.(6a30BbIi1 yueOHUK).

3aiitiee C.FHO., KonomatoB FO.B. Buoxumus >xuBoTHbIX. - C-I16-MockBa-
KpacHopgap: Jlans, 2004.- 382 c.; 2005.- 382 c.

MetpeBer T.B. bruoxumusi >xuBoTHBIX. - C-I16-MockBa-KpacHozap: JlaHb,
2005.-296 c.

Ayspman T.JI., T'enepanoBa T.I., CyciasHok I'M. OCHOBBI OMOXUMUU:
YuebHoe rmocobue.—M.: MH®PA-M, 2013. - 400c.

bepe3os T.I., KopoBkuH b.®D. buonoruueckas xumusa. M.: MenuuuHa,
1998.-704c.

buonornueckass xumusi: yue6Huk/B.K. Kyxta, T.C. Mopo3kuHa, 3.U.
Oneukuu, A.[l. TaranoBuy; riog, pex. A.Jl. TaranoBuda. - MuHck: Acap, M.:
BMHOM, 2008. - 688 c.

broxumusd. KpaTkuii Kypc ¢ ynpakHeHUsIMA U 3afadamu/ [log pen. umeHa-
koppecrionzenTa PAH, npod. E.C.CeBepuna, npod. A.f.HukonaeBa. — M.,
2001.-448 c.

Bbuoxumusi: yue6ruk/mof pen. E.C. CeBepuna — M.: I'DOTAP-ME]I, 2004.
- 784 c.

Buoxumust: yuebnuk/ nogpes. E.C. CeBepuna. — M.: 'DOTAP-ME]], 2014,
— 768 c.

10.Buoxumus ¢ ynpaKHeHUSIMH U 3a/1auaMi: yueOHUK/TToz pen. un.-kopp. PAH,

nipo@. E.C. CeBepuHa. - M.:.'O0OTAP-Menua, 2008. - 384 c.

11.)Kepebrioe  H.A., Ilormoa T.H., Aptioxor B.I. buoxumus. BopoHex:

BopoHexckuu rocyapctBeHHbIM YHUBepcuTeT, 2002.- 696 c.

12.Koneman 1., Pém K.I. HarnmsigHas Owoxumusi: Ilep. ¢ Hem. — M.: Mup,

2000.- 469 c.

13.Komog B.IL., [lIeepora B.H. buoxumusi. M.: Ipoda, 2004.-640 c.
14.Komos, B.I1. Buoxumus: yueOHUK f/is akajieMrudyeckoro OakamnaBpuata/ B.I1.

Komog, B.H. IlIBegoBa.—M.: FOpatit, 2014. - 640 c.



15.Kononckuii AWM. buoxumus »xuBoTHbIX.M.: Konoc, 1992.- 526c¢.
16.KynmwxkeB C.M., HenucoBa E.B., Anzapycenko C.®. Kparkuii cjioBapb
OroxuMHUueckux TepMuHOB. M.: By3oBckast kaura, 2005. -88 c.
17.Mapiuann B.Ix. Knuanueckas 6uoxumusi. M-CI16., 1999.-368 c.
18.Poroxxun B.B. Tlpaktukym 1o 6uosoruueckoi xumun. - CI16.: Jlanb, 2006.

- 256 c.

19.Poroxun B.B. buoxumus >kuBoTHbIX: ¥YuebHuk.—CI16.: TUOP/, 2009.—552
C.

20.CeBepuH E.C., AnennukoBa T.JI., OcunoB E.B. buoxumus. M.: MeguinHa,
2000. -168 c.

21.®ununmosuu FO.B. OcHoBel buoxumuu. M., 1999.- 512 c.

22 YupkuH A.A. buoxumus: yue6Hoe pykoBoacTBo. M.: Mea.murt., 2010.- 624
C.

23.)KypHan «buoxumusi».

24.KopotkeBuu O.C., Kocromaxud H.M. Buoxumusi msica: yue6Hoe mocobwue.
HoBocubupck, 2002. — 62 c.

25.KopotkeBuu O.C., [ementoeBa T.A. buoxumust Mosoka: yuebHoe miocobue.
HoBocubupck, 2006.- 200 c.

26.lementreBa T.A. Burtamuubl /T.A. [JemeHTbeBa, O.C. KopotkeBuu, E.B.
KamanauHoB: yue6Hoe mocobue Horocubupck, 2005. - 160 c.

27.0ementoeBa T.A., KopotkeBru O.C. buonornuecku akTUBHbIE BellleCTBa:
yuebHOe mocobure. HoBocubupck, 2010. - 81 c.

28.lementbeBa T.A., KopotkeBuu O.C. [IpakTHKyMm 1o 61ooruueckoi XuMuu:
yueb6. mocobue. Hoocubupck: HIAY, 2011. - 260 c.

Bonpoce! Aji1 CaMOKOHTPOJIA
1.Give the definition of biochemistry.
2.Sections of modern biochemistry.
3.What breaks up sections of modern biochemistry depending on the object or
direction of research?
4.The domestic history of development of biochemistry.
5.The most important biochemical centers.
6.Methods of biochemistry.

2. 2. Substances

2.2.1. Proteins

The content of proteins in bodies and tissues of animals. Functions of
proteins. Physical and chemical properties of proteins, methods of their allocation,
purifying, studying. Classification of proteins. Simple and complex proteins.
Nucleoproteins. Chromoproteins. Phosphoproteins. Glycoproteins. Lipoproteins.
Metalloproteins. Denaturation. Non-enzymatic browning. Chemical changes.
Functional properties. Animal proteins. Plant proteins.
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BMHOM, 2008. - 688 c.
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Komog, B.H. IlIBegoa.—M.: FOpaiit, 2014. - 640 c.

15.KonoHckuii A.N. buoxumus >kuBoTHBIX.M.: Kosoc, 1992.- 526c.
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2000. -168 c.
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C.
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24.KopotkeBuu O.C., Kocromaxud H.M. Buoxumusi msica: yue6Hoe mocobue.
HoBocubupck, 2002. — 62 c.

25.KopotkeBuu O.C., [lementbeBa T.A. Bruoxumusi Mooka: yuebHoe mocobue.
HoBocubupck, 2006.- 200 c.

26.JementoeBa T.A. Burtamunsl /T.A. lementbeBa, O.C. Kopotkesuu, E.B.
KamanauHoB: yuebHoe mocoore HoBocnbupck, 2005. - 160 c.

27.[lemenTteeBa T.A., KopotkeBuu O.C. buosiornyeckyd akTUBHbIe BelljeCTBa:
yuebHOe mocobue. HoBocubupck, 2010. - 81 c.

28.lemenTheBa T.A., KopotkeBru O.C. [IpakTuKyM 110 610/10THYe CKOM XUMHH:
yueb. mocobwe. Hoocmbupck: HIAY, 2011. - 260 c.

Bormpocel A1 CaMOKOHTPOJIA
1.Physico-chemical properties of proteins.
2.Biological properties of proteins.
3.Methods for the isolation and purification of proteins.
4.The protein levels of the organization.
5.Simple proteins, their classification and characteristics.
6.Complex proteins, their classification and characteristics.

2.2.2.Lipids and Carbohydrates

Biological functions of lipids. Unsaturated and saturated lipids.
Classification of lipids. Simple and composite lipids. Phospholipids.
Phosphoglycerides: phosphatidyl ethanolamines (cephalins), phosphatidyl cholines
(lecithins), phosphatidyl serines, inositol phospholipids. Sphyngo lipids.
Glycolipids. Steroids. General characteristic of their biological role. Fatty acids
structure and distribution. Conjugated linoleic acids, essential fatty acids. Fatty
acids and coronary heart disease. Reactions of unsaturated fatty acids.
Hydrogenation, margarine and transfatty acids. Rancidity. Antioxidants.
Triglycerides melting and crystallization. Cocoa butter and chocolate. Polar lipids,
milk fat, cream and butter, phytosteroids.

Structure, properties of carbohydrates, their role in wildlife. Sugars:
monosaccharide, oligosaccharides. Sugars as solids. Sugars in solution.
Decomposition. Polysaccharides: starch, pectins, seaweed polysaccharides,

cellulose, hemicelluloses and fibre, gums.
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28.lemenTheBa T.A., KopotkeBru O.C. [IpakTUKyM 110 610/10THYeCKOM XUMHH:



yueb6. mocobue. Hoocubupck: HIAY, 2011. - 260 c.

Bompocs! A1 CaMOKOHTPOJIA

1.General characteristics of lipids and their classification.

2.Biological significance of lipids and their role in animal feeding.

3.Name the major classes of lipids and their representatives?

4.What are the main components of phosphoglycerides and describe their
biological role.

5.Describe the chemical structure and basic properties of triglycerides. What is
their biological role?

6.Describe the chemical structure and main properties of steroids. What is their
biological role?

2.2.3.Vitamins

History of development of the study about vitamins. Definition of vitamins
as major biologically active substances. Concepts of avitaminosis,
hypovitaminosis, hypervitaminosis, antivitamins. Classification and nomenclature
of the vitamins: alphabetic, chemical (international, physiological).

Fat-soluble vitamins.

Vitamins of group A (retinols). Structure, properties, sources. Vitamin A pro-
vitamins: vegetable o - 3, y-carotines and their transformations in an organism.
Participation of vitamin A in eye sight, and metabolism of proteins, carbohydrates,
lipids. The content of vitamin A and carotines in basic biological objects (blood,
milk, egg- yolk, liver).

Group D vitamins (calciferols). Structure. Sources. Pro-vitamins D2 and D3.
Participation in the regulation of calcium and phosphorus metabolism in blood
(Ca:P), activity of alkaline phosphatase at rickets.

Group E vitamins (tocopherols). Biological and antioxidant role of
tocopherols. Muscular dystrophy. Creatinuria.

Group K vitamins (phylloquinones). Vitamin K sources. Vicasol. Structure
and biological role. Participation of vitamin K in blood clotting.

Vitamin F. Natural sources. Structure and biological role.

Coenzyme Q (ubiquinone). Biological role.

Water-soluble vitamins.

Vitamins of group B. Vitamin B1 (thiamine). Natural sources. Biological
role, involvement in coenzyme formation (thiamine pyrophosphate).

Vitamin B2 (riboflavin). Natural sources. Biological role, participation in
forming coenzymes (FMN, FAD).

Vitamin B3 (pantothenic acid). Natural sources. Biological role,
participation in coenzymes formation.

Vitamin B5 (nicotinic acid and nicotinic acid amid). Natural sources.
Biological role, participation in coenzymes formation (NAD, NADPH).

Vitamin B6 (pyridoxine, pyridoxal, pyridoxalamine). Natural sources.



Biological role, participation in coenzymes formation (pyridoxal phosphate).

Vitamin B12 (cyancobalamine). Natural sources. Biological role.

Biotin (vitamin H). Structure and properties. Natural sources. Biological
role, participation in coenzyme formation.

Folic acid (vitamin Bc or B9). Natural sources. Biological role of folic acid,
participation in coenzymes formation. Participation of folic acid in methabolism of
nucleinic acids. Megaloblastic anaemia.

Vitamin C (ascorbic acid). Natural sources. Biological role.

Vitamin P (bioflavonoids). Natural sources. Biological role.

Vitamin U. Avitaminosis signs. Natural sources. Biological role.

Vitamins as food ingredients.

JloCcTynHbIe HCTOYHUKHU JIUTePaTyphbl

1. Konomaros H).B., Bacumbesa C.B. bBbuoxumus KUBOTHBIX:YueOHOe
noco6wue. - CI16.:/Tanb, 2015. - 384 c.(6a30BbIi1 yueOHUK).

2. 3aimneB C.HO., Konomaro HO.B. buoxumms >kuBoTHbIX. - C-I16-MockBa-
KpacHopgap: Jlans, 2004.- 382 c.; 2005.- 382 c.

3. MetpeBemu T.B. buoxumus xxuBoTHBIX. - C-I16-MockBa-KpacHozap: JlaHb,
2005.-296 c.

4. Ayspman T.JI., TenepanmoBa T.I., CycrsaHok I'M. OCHOBbI OHOXMUMHH:
Yuebnoe rmocobue.—M.: MH®PA-M, 2013. - 400c.

5. bepe3os T.I., KopoBkuH b.®. buosoruueckasa xumusa. M.: MenuiuHa,
1998.-704c.

6. Buosornueckas xumus: yueOHMK/B.K. Kyxrta, T.C. Mopo3kuHa, O3.W.
Oneukuu, A.Jl. TaraHoBuy; niox, pex. A.Jl. TaraHoBu4a. - MuHck: Acap, M.:
BMHOM, 2008. - 688 c.
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- 784 c.

9. Buoxumust: yuebnuk/ nogpes. E.C. CeBepuna. — M.: 'DOTAP-ME]], 2014,
— 768 c.

10.buoxumus C yripa)KHeHUsIMU M 3aJjauaMu: yuebHuk/I1oa pea. un.-kopp. PAH,
nipo@. E.C. CeBepuHa. - M.:.'O0TAP-Menua, 2008. - 384 c.

11.)Kepebrioe  H.A., TlormoBa T.H., Aptioxo B.I. buoxumwus. BopoHex:
BopoHexckui rocyapcTBeHHbIM YHUBepcuTeT, 2002.- 696 c.

12.Konbman ., Pém K.I. Harmisguasi 6uoxumus: Ilep. ¢ Hem. — M.: Mup,
2000.- 469 c.

13.Komog B.I1., [lIeeposa B.H. buoxumusi. M.: Ipoda, 2004.-640 c.

14.Komos, B.I1. buoxumus: yueOHUK fjis akajieMruyeckoro OakamaBpuata/ B.I1.
Komog, B.H. IlIBegoBa.—M.: FOpatit, 2014. - 640 c.

15.KonoHckuii A.N. buoxumus >kuBoTHBIX.M.: Kosoc, 1992.- 526c.

16.KynmwxkeB C.M., IenucoBa E.B., Anzapycenko C.®. Kparkuii cjioBapb



broxXuMHYeCKHUX TepMUHOB. M.: By3oBckas kuura, 2005. -88 c.
17.Mapmann B./]x. Knuanueckasi onoxumust. M-CI16., 1999.-368 c.
18.Poroxxux B.B. Tlpaktukym ro 6uosoruueckoi xumud. - CI16.: Jlanb, 2006.

- 256 c.

19.Poroxkux B.B. Buoxumus )KuBoTHbIX: YueOHUK.—CI16.: TMIOP/, 2009.-552
C.

20.CeBepuH E.C., AneitnukoBa T.JI., OcunoB E.B. buoxumus. M.: MenuiinHa,
2000. -168 c.

21.Dumunmnosud FO.B. OcHoBbl Ouoxumuu. M., 1999.- 512 c.

22 YupkuH A.A. buoxumus: yuebHoe pykoBoAcTBo. M.: Mea.ur., 2010.- 624
C.

23.)KypHan «bruoxumusi».

24.KopotkeBuu O.C., Kocromaxud H.M. Buoxumusi msica: yue6Hoe mocobue.
HoBocubupck, 2002. — 62 c.

25.KopotkeBuu O.C., [lementbeBa T.A. Bruoxumusi Moioka: yuebHoe mocobue.
HoBocubupck, 2006.- 200 c.

26.JementoeBa T.A. Burtamunbsl /T.A. lementbeBa, O.C. Kopotkesuu, E.B.
KamanauHoB: yuebHoe mocoore HoBocnbupck, 2005. - 160 c.

27.[lemenTteeBa T.A., KopotkeBuu O.C. buosiornyeckyd akTUBHbIe BelljeCTBa:
yuebHoe nocobue. HoBocubupck, 2010. - 81 c.

28.lemenTheBa T.A., KopotkeBru O.C. [IpakTUKyM 110 610/10THYeCKOM XUMHH:
yueb. mocobwe. Hoocmbupck: HIAY, 2011. - 260 c.

Bormpocel A1 CaMOKOHTPOJIA

1.Vitamins, soluble in fats, chemical structure, biological role.
2.Vitamins A.

3.Vitamins of group D.

4.Vitamins E.

5.B vitamins K.

6.Vitamin Q.

7.Vitamin F.

8.Vitamins, water soluble, chemical structure, biological role.
9.Vitamin B1.

10.Vitamin B2.

11.Vitamin B3.

12.Vitamin B5.

13.Vitamin B6.

14.The Vitamin B12.

15.Vitamin B15.

16.Vitamin BC.

17.Vitamin C.

18.Vitamins of group R.

19.Vitamin H.

20.Vitamin-like substances.



21.The concept of antivitamins.

2.2.4. Enzymes
Concept of enzymes as biological catalysts. Their short history. Chemical

nature. Monocomponent and bi-componental enzymes.

Kinetics of enzymatic reactions, mechanism of enzymatic action. The active

centre. The allosteric centre.

Basic properties of enzymes; factors defining the activity of enzymes.

Allocation and purification principles.

Modern nomenclature and classification of enzymes.
Concepts of pro-enzymes, isoenzymes and their importance in regulation of

enzymatic activity.

8.

9.

Immobilized enzymes.

JloCcTynHbIe HCTOYHUKHU JIMTePaTyphbl
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nipod. E.C. CeBepuHa. - M..I'O0OTAP-Meaua, 2008. - 384 c.

11.7Kepebijoe  H.A., Tloroa T.H., AptioxoB B.I. buoxumus. Boponex:
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2000.- 469 c.
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14.Komog, B.I1. buoxumus: yueGHUK 11 akafeMuueckoro 6akanaBpuara/ B.I1.

Komog, B.H. IlIBegoa.—M.: FOpaiit, 2014. - 640 c.



15.Kononckuii AWM. buoxumus »xuBoTHbIX.M.: Konoc, 1992.- 526c¢.
16.KynmwxkeB C.M., HenucoBa E.B., Anzapycenko C.®. Kparkuii cjioBapb
OroxuMHUueckux TepMuHOB. M.: By3oBckast kaura, 2005. -88 c.
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18.Poroxxun B.B. Tlpaktukym 1o 6uosoruueckoi xumun. - CI16.: Jlanb, 2006.

- 256 c.

19.Poroxun B.B. buoxumus >kuBoTHbIX: ¥YuebHuk.—CI16.: TUOP/, 2009.—552
C.
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2000. -168 c.

21.®ununmosuu FO.B. OcHoBel buoxumuu. M., 1999.- 512 c.

22 YupkuH A.A. buoxumus: yue6Hoe pykoBoacTBo. M.: Mea.murt., 2010.- 624
C.

23.)KypHan «buoxumusi».

24.KopotkeBuu O.C., Kocromaxud H.M. Buoxumusi msica: yue6Hoe mocobwue.
HoBocubupck, 2002. — 62 c.

25.KopotkeBuu O.C., [ementoeBa T.A. buoxumust Mosoka: yuebHoe miocobue.
HoBocubupck, 2006.- 200 c.

26.lementreBa T.A. Burtamuubl /T.A. [JemeHTbeBa, O.C. KopotkeBuu, E.B.
KamanauHoB: yue6Hoe mocobue Horocubupck, 2005. - 160 c.

27.0ementoeBa T.A., KopotkeBru O.C. buonornuecku akTUBHbIE BellleCTBa:
yuebHOe mocobure. HoBocubupck, 2010. - 81 c.

28.lementbeBa T.A., KopotkeBuu O.C. [IpakTHKyMm 1o 61ooruueckoi XuMuu:
yueb6. mocobue. Hoocubupck: HIAY, 2011. - 260 c.

Bonpock! /11 CAaMOKOHTPOJIsI

1.The factors determining the catalytic activity of enzymes.
2.The concept of activation energy.

3.The value of Michaelis constant.

4.The dependence of the rate of the enzymatic reaction on the concentration of the
sub-strata.

5.Inhibitors of enzymes.

6.Competitive inhibition.

7.Non-competitive inhibition.

8.Multienzyme complexes.

9.Classification and nomenclature of enzymes.

10.The development of Enzymology and enzyme industry.
11.The use of enzyme preparations in agriculture.

2.2.5. Hormones
Definition. Hormones as effectors of metabolism. Their classification.
The action mechanism. A place of hormones biosynthesis - endocrine
glands. Hyper - and hypofunction of glands.
Thyroid gland hormones, structure, properties, biological action.



Pancreas hormones - insulin, glucagon; structure, properties, biological role.

Hormones of a brain layer of adrenal glands cortex; their structure,
properties, biological role.

Hypothalamus hormones. Hormones of anterior and posterior pituitary;
structure, properties, biological role.

Hormones of sexual glands. Structure, properties, biological role.

Prostaglandines.

Use of hormones and their synthetic analogues in animal industries.

JlocTynHbIe MCTOUYHHKH JIMTepPaTypbl

1. Konomarop HO.B., BacunbeBa C.B. Buoxumusg >KMBOTHBIX:YueOHOe
nocobwue. - CI16.:JIanb, 2015. - 384 c.(6a30BbIi yueOHUK).
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2006. - 256 c.
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Bonpocs! A1 CaMOKOHTPO/IA

1. The concept of endocrine glands.

2.List the main endocrine glands.

3.The main endocrine system of the body and their functional relationships.
4.The connection between endocrine glands and target organs.

5.The thyroid hormones.

6.Hormones of the hypothalamus.

7.Hormones of the pituitary gland.

8.The adrenal hormones.

9.Hormones of the pancreas.

10.Sex hormones.

11.Hypo - and hyperfunction of the endocrine glands.

12.The use of hormones and their synthetic analogues in animal husbandry.

2.3.Metabolism

2.3.1.Substance&energy metabolism in organism

Substance and energy metabolism general characteristic. The basic stages of
metabolism.

Biological oxidation. History of formation of modern concepts of biological
oxidation.



Enzymes of a respiratory chain. Free oxidation. The oxidation connected
with phosphorilation. Dissociation of oxidation and phosphorilation, factors
causing the dissociation.
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24.KopotkeBuu O.C., Kocromaxun H.M. Buoxumus msica: yuebHoe mocobue.
HoBocubupck, 2002. — 62 c.

25.KopotkeBuu O.C., [ementoeBa T.A. bruoxumust Mosoka: yuebHoe Tiocobue.
HoBocubupck, 2006.- 200 c.

26.lementreBa T.A. Butamuubl /T.A. [JemeHTbeBa, O.C. KopotkeBuu, E.B.
KamanauHoB: yue6HOoe mocobue Horocubupck, 2005. - 160 c.

27.0ementheBa T.A., KopotkeBuu O.C. buonornuecku akTUBHbIE BellleCTBa:
yuebHoe nocobue. HoBocubupck, 2010. - 81 c.

28.lementbeBa T.A., KopotkeBuu O.C. IIpakTHKyM 1o 6uo0rruueckoi XUMHUU:
yueb6. mocobue. Hoocubupck: HIAY, 2011. - 260 c.

Bonpocs! A1 CaMOKOHTPOJIA

1.What are the main stages of metabolism.

2.Give a description of catabolism, anabolism and metabolism.
3.Biological oxidation and tissue respiration.

4.The difference between oxidative phosphorylation from oxidation.

2.3.2.Carbohydrates and lipids metabolism

Biological value of carbohydrates. Digestion of carbohydrates in the
gastroenteric tract and their absorbtion. The enzymes involvement in digesting of
carbohydrates. Characteristics of digesting carbohydrates in ruminants. The role of
cellulose. The destiny of soaked up monosaccharides (glucose).

Synthesise of glycogen in liver. Sugar content in blood. Liver role in
maintenance of concentration of sugar in blood. Intermediate metabolism of
carbohydrates in organs and tissues.

Anaerobic disintegration of carbohydrates. Glycolysis. Sequence of
transformation stages and their role in an organism.

Aerobic disintegration of carbohydrates. Oxidation of pyruvate to acetyl-
CoA. Tricarboxylic acid cycle. Energy balance of these processes.

Pentose phosphate pathway of carbohydrates oxidation and its biological
importance. Gluconeogenesis.

Neurohumoral regulation of carbohydrates metabolism. Hypoglycaemia.
Hyperglycaemia.

Biological value of lipids. Digestion of lipids in the gastric intestinal tract
and their absorbtion. Emulsification and value of this process in lipids
metabolism. Bile acids and their biological role. Intermediary lipids metabolism in
tissues and cells. Oxidation of glycerine and its biological role.

Oxidation of fat acids. Biosynthesis of fat acids. Metabolism of cholesterol,
phospholipids, disintegration, biosynthesis and biological role in a live organism.



Ketone bodies. Synthesis, biochemical purpose. Molecular mechanisms of
ketosis occurrence.
Regulation of lipids metabolism.

JlocTynHbIe MCTOUHUKH JIUTepaTyphbl

1. Konomaros }O.B., BacunbeBa C.B. buoxumusg >KUBOTHBIX:YueOHoOe
noco6wue. - CI16.:/Tanb, 2015. - 384 c.(6a30BbIi yueOHUK).

2. 3aiiiieB C.1O., Konomaro FO.B. buoxumus >kuBoTHBIX. - C-TI16-MockBa-
KpacHogap: Jlans, 2004.- 382 c.; 2005.- 382 c.

3. MetpeBemu T.B. buoxumusi xxuBoTHbIX. - C-I16-MockBa-KpacHozap: JlaHb,
2005.-296 c.

4. Ayspman T.JI., TenepanmoBa T.I., CycnsHok I'M. OcHOBBI OHOXHUMHUHU:
Yueb6Hoe nocobue.—M.: MH®PA-M, 2013. - 400c.

5. bepesos T.I., KopoBkuH b.®. buonornueckas xumusga. M.: MeauiuuHa,
1998.-704c.

6. buonornueckas xumus: yueOHUK/B.K. Kyxra, T.C. Mopo3kuHa, 3.W.
Oneukwuit, A.Jl. TaranoBuy; niox pen. A.Jl. TaranoBuya. - MuHck: Acap, M.:
BMHOM, 2008. - 688 c.

7. buoxumus. KpaTkuii Kypc ¢ ynpakHeHUsIMUA U 3azaduamu/ [lop pen. dneHa-
koppecrionzienTa PAH, npo¢. E.C.CeBepuna, npo¢. A.f.HukonaeBa. — M.,

2001.-448 c.

8. Bbuoxumus: yueonuk/mop pes. E.C. Ceepua — M.: [DOTAP-ME], 2004.
- 784 c.

9. Bbuoxumus: yue6nuk/ rogpen. E.C. CeBepuna. — M.: 'DOTAP-ME]], 2014,
— 768 c.

10.Buoxumus ¢ ynpakHeHUsIMU U 3aiauaMu: yue6HUK/ITo pen. umn.-kopp. PAH,
nipo@. E.C. CeBepuHa. - M.:.'O0OTAP-Meaua, 2008. - 384 c.

11.7Kepebijoe  H.A., Tlormoa T.H., AptioxoB B.I. buoxumus. Boponex:
BopoHexXckuit rocynapcTBeHHbIM yHUBepcuTeT, 2002.- 696 c.

12.Koneman 1., Pém K.I. HarnsaHas Owoxumust: Ilep. ¢ Hem. — M.: Mup,
2000.- 469 c.

13.Komog B.IL., I1IBegoBa B.H. buoxumusi. M.: [Ipoda, 2004.-640 c.

14.Komog, B.I1. Buoxumus: yueOHMK /i akajleMruuyeckoro OakamaBpuata/ B.I1.
Komog, B.H. IlIBegoBa.—M.: FOpaiit, 2014. - 640 c.

15.KonoHckuii A.N. buoxumus >kuBoTHBIX.M.: Kooc, 1992.- 526c.

16.KynmwxkeB C.M., [lenucoBa E.B., Angpycenko C.®D. Kparkuii Ci0Bapb
ObroxuMHUeCcKUX TepMHUHOB. M.: By3oBckas kaura, 2005. -88 c.

17.Mapmann B.[Jx. Knuanueckasi ouoxumus. M-CI16., 1999.-368 c.

18.Poroxkun B.B. IIpaktukym mno 6monorudeckoit xumuu. - CII6.: Jlaas, 2006.
- 256 c.

19.Poroxun B.B. buoxumus >kuBoTHbIX: ¥YuebHuk.—CI16.: TMOP/, 2009.—552
C.

20.CeBepuH E.C., AneitnukoBa T.JI., OcurnioB E.B. buoxumus. M.: MenuiiuHa,
2000. -168 c.



21.Pumurnmosuy FO.b. OcHoBel Onoxumun. M., 1999.- 512 c.

22.UupkuH A.A. buoxumusi: yuebHoe pykoBozcTBo. M.: Mepn.ut., 2010.- 624
C.

23.)KypHan «buoxumusi».

24.KopotkeBuu O.C., Kocromaxun H.M. Buoxumus wmsica: yuebHoe mocobue.
HoBocubupck, 2002. — 62 c.

25.KopotkeBuu O.C., lementbeBa T.A. Bruoxumusi Mosioka: yuebHoe mocobue.
HoBocubupck, 2006.- 200 c.

26.lementoeBa T.A. Butamuubl /T.A. [JemeHnTtbeBa, O.C. KoporkeBuu, E.B.
KamanauHoB: yue6HOoe mocobue HoBocnbupck, 2005. - 160 c.

27.[1emenTtreBa T.A., KopotkeBuu O.C. buosiornyeckyd akTUBHbIe Bell|eCTBa:
yuebHoe rocobue. HoBocubupck, 2010. - 81 c.

28.lementbeBa T.A., KopotkeBuu O.C. IIpakTHKyM 1o 6uoI0rrueCckol XUMHUU:
yueb. mocobue. HoBocubupck: HIAY, 2011. - 260 c.

Bonpocs! A1 CaMOKOHTPOJIA
1. General characteristics and classification of carbohydrates.
2. Biological importance of carbohydrates, their role in animal feeding.
3. The breakdown of carbohydrates in the digestive tract of animals.
4. Peculiarities of the digestion of carbohydrates in ruminants. The role of fiber.
5. Stages of the pentose phosphate pathway of carbohydrate oxidation.
6. The biological significance of the pentose phosphate pathway of carbohydrate
oxidation.
7. Glycolysis. Energy of glycolysis.
8. Glycogenes. The biological value.
9. Stages of aerobic breakdown of carbohydrates.
10. The energy balance for aerobic breakdown of carbohydrates.
11. The tricarboxylic acid cycle.
12. Plastic the value of the tricarboxylic acid cycle.
13. The energy value of the tricarboxylic acid cycle.
14. Gluconeogenesis.

2.3.3.Protein metabolism

Biological role of proteins. Proteins and proteids. Balance of nitrogen and its
types.

Splitting of proteins in the digestion system. Peptides.

Features of transformation of nitrigen containing substances in ruminants.
Microbial protein synthesis in ruminant prestomachs, cecum and colonic.
Importance of proteins microbial synthesis in ruminants nutrition.

Complete (higher-quality) and incomplete (lower quality) proteins.
Absorption of products of proteins digestion.

Decaying of proteins in the intestine when exposed to bacteria and the
mechanism to neutralize toxic products.

Biosynthesis of proteins and its basic stages.



Pathways of amino acids transformation (deamination, transamination,
decarboxylation). Biosynthesis of amino acids in an organism.

Ammonia neutralisation in an organism (urea synthesis, glutamine,
asparagine, etc.)

Features of amino acids metabolism. Use of nitrogen free residues of amino
acids in tissues.

General principles of regulation of proteins metabolism.

Principles to ration protein and amino acids food for animals.

Features of proteins metabolism in poultry.

Pathologies of protein metabolism.

Features of chromoproteins metabolism and other composite proteins.

JlocTynHbIe MCTOUYHHKH JIMTePaTypbl
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Jlanb, 2005.-296 c.
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1998.-704c.
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Acap, M.: BMUHOM, 2008. - 688 c.
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9. Buoxumus: yuebnuk/ nogpes. E.C. CeBepuna. — M.: 'DOTAP-ME]],
2014, - 768 c.
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kopp. PAH, npog. E.C. CeBepuHa. - M..I'DOTAP-Menua, 2008. - 384
C.

11.7Kepeb1ioB H.A., ITorora T.H., AptioxoB B.I. buoxumusi. BopoHex:
Boponexxckui rocynapcTBeHHbIN yHUBepcureT, 2002.- 696 c.

12.Konbman ., Pém K.I. Harnsignas Ouoxumwus: Ilep. ¢ Hem. — M.:
Mup, 2000.- 469 c.

13.Komog B.I1., IlIBegoBa B.H. buoxumus. M.: [Ipoda, 2004.-640 c.

14.KomoB, B.II. bBuoxumus: yueOHUK [  aKaZeMHUeCKOTO
bakanmaBpuara/ B.I1. Komos, B.H. IlIBegoBa.—M.: FOpaiirt, 2014. - 640
C.

15.KonoHckuii A.N. buoxumus >kuBoTHBIX.M.: Kosoc, 1992.- 526c.

16.KynmwkeB C.M., [lenucoBa E.B., Auapycenko C.®. KpaTkuii c/ioBapb



broxXuMHYeCKHUX TepMUHOB. M.: By3oBckas kuaura, 2005. -88 c.
17.Mapmann B./]x. Knuanueckasi ouoxumust. M-CI16., 1999.-368 c.
18.Poroxxux B.B. TIpaktukym mo 6uonoruueckoii xumuu. - CI16.: JlaHb,

2006. - 256 c.
19.Poroxxun B.B. buoxumwus >xuBoTHbIX: YuebHuk.—CI16.: T'MOPU,

2009.-552 c.
20.CeBepun E.C., AneiinukoBa T.JI., OcunoB E.B. Bbuoxumusa. M.:

Mepmuiuna, 2000. -168 c.
21.Dumunmnosud FO.B. OcHoBbl Ouoxumuu. M., 1999.- 512 c.
22.YupkuH A.A. Buoxumus: yueOHOe pyKOBOACTBO. M.: Mep.juT.,

2010.- 624 c.
23.)KypHan «bruoxumusi».
24.KopotkeBuu O.C., Kocromaxun H.M. Buoxumus wmsica: yuebGHOe

nocobue. HoBocnbupck, 2002. — 62 c.
25.KopotkeBuu O.C., [JementheBa T.A. Bruoxumusi Mosioka: ydyeOHOe

noco6ue. HoBocubupck, 2006.- 200 c.
26.JementoeBa T.A. Buramunsl /T.A. lementbeBa, O.C. KopoTkeBuu,

E.B. KamanauHoB: yue6Hoe rmocobrie HoBocubupck, 2005. - 160 c.
27.lementoeBa T.A., KopotkeBru O.C. buonoruuecku akTUBHBIE

BeljecTBa: yuebHoe nocobue. HoBocrbupck, 2010. - 81 c.
28.lemenTtheBa T.A., Koporkeruu O.C. IIpakTuKyMm 110 OHOJIOTHYECKOM

xuMuHn: yueb. mocobue. Hoeocubupck: HIAY, 2011. - 260 c.

Bormpocel A1 CaMOKOHTPOJIA
1.The breakdown of proteins in the digestive system of animals.
2.Enzymes that break down proteins in the GI tract.
3.Features of transformation of nitrogen in ruminants.
4.The final products of proteolysis.
5.The absorption of products of digestion of proteins.
6.The rotting of proteins and amino acids in the large intestine.
7.The catabolism of proteins in the tissues.
8.Enzymes that break down proteins in the tissues.
9.Intermediate metabolism of proteins.
10. Deamination of amino acids.
11.Decarboxylation of amino acids.
12. Transamination of amino acids.
13. The ammonia in the body.
14.The protein biosynthesis.
15.Replication.
16.Transcription.
17.Broadcast.
18.Processing.
19.Protein reserves.



2. 3.4. Mineral and water metabolism

The quantitative content and water status in tissues. Water metabolism and
its regulation. The content of mineral substances in bodies and tissues. Major
minerals and trace elements, their biological role and metabolism. Regulation of
water and mineral substances metabolism.

Value of major minerals and trace elements in animal husbandry. Metal
uptake in canned food.
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nocobue. HoBocnubupck, 2006.- 200 c.

26.JementeeBa T.A. Buramunusl /T.A. [lementseBa, O.C. KopoTkeBuy,
E.B. KamanauHoB: yue6Hoe rmocobrie HoBocnbupck, 2005. - 160 c.

27.0ementoeBa T.A., KopotkeBnu O.C. buonornuecku akTUBHBbIE
BeljecTBa: yuebHoe nocobue. HoBocubupck, 2010. - 81 c.

28.lementbeBa T.A., KopotkeBuu O.C. IlpakTUKym 10 6uOI0rHUeCKOM
xumMuHn: yueb. mocobue. Hoocubupck: HI'AY, 2011. - 260 c.

Bormpocel A1 CaMOKOHTPOJIA
1.The water exchange.
2.The importance of water for the human body.
3.The content of mineral substances in the organs and tissues.
4.Macronutrients included in the body of animals.
5.The exchange of microelements and their biological role.
6.Trace elements, included in the body of animals.
7.The exchange of microelements and their biological role.
8.The importance of macro - and microelements in animal breeding.

3. COJIEP)KAHUE U OPTAHU3AIIVISI CAMOCTOSTE/TIbPHOM PABOTBI

Ilenpto caMocCTOSITe/IbHOM (BHeayAUTOPHOI) paboThl 0OakKasaBPOB SIBSIETCS
obyueHrie HaBBIKAM pabOTHI ¢ yueOHOM M HAyUHOM JTUTEPATypOi 1 ITPAKTHUe CKUMHU
MaTepuaiaMu, HeoOXoquMbIMHU /71t M3ydyeHns Kypca Essential of biochemistry u
Pa3BUTHSI Y HUX CIIOCOOHOCTEM K CAMOCTOSTEeTbHOMY aHau3y I10/Ty4eHHOM
vH(dOopMaLuu.

CamocTosiTennbHast paboTa CTyJeHTa Harpap/ieHa Ha 0Oosiee TIyOOKoe OCBOEHHe
(dakTHUYeCcKoro eKI[MOHHOTO MaTepuasa WIA TIPU BBITIOJHEHUH 1ab0paTOPHBIX
pabort. IlporyiieHHble JeKlMKd OTpabaThiBalOTCS B (opMe TIpeCTaBIeHUs UX
KOHCITEKTOB M COCTaBJIeHUsI BOITPOCOB TI0 OCHOBHBIM TIOJIOXKEHUSIM MaTepHrara.



3a/iaHus1 TI0 CaMOCTOSITe/IbHOU paboTe MOTYT OBbITh C/IeAYIOIIUMHU:
- ripopaboTka yueOHOro marepuasna TpU TOATOTOBKE K 3aHSATHSIM, TEKYIEMY,
TIPOMEKYTOYHOMY KOHTPOJIFO 3HaHUH 110 Oa/lbHO-PeNTHHTOBOM CUCTeMe:
- MOMCK U 0030p MybnMKauii U 3/1eKTPOHHBIX WCTOYHHUKOB MH(MOPMAIUU TpU
BBIMIO/THEHUY WHUBU/AYa/JbHOTO 3a/laHusl, TIOATOTOBKE K 3aueTy;
- TIOAITOTOBKA 1 BBITIOJTHEHE KypCOBOM pabOThI M0 MHTEPeCYIOIIeMy pa3zieny;
- paboTa ¢ TecTaMu ¥ KOHTPOJIbHBIMUA BOTIPOCAMU TIPY CaMOTIOZITOTOBKE.
Pe3y/ibTaThl CaMOCTOSITE/ILHOM pabOThl KOHTPOJMPYIOTCS  TIPero/jaBaTesieM.
YUuTBHIBalOTCSI TIpU  aTTecTalyy CTyAeHTa (3aueT). IIpy 3TOM MPOBOAUTCS
TeCTUPOBaHHbIA 3KCIIPeCC-OMpoC Ha /1ab0opaTOpHBIX 3aHATHAX, 3aCaylIMBaHUe
JIOK/Ia[IoB, TpPOBepKa KypcoBOil paboTbl. B mpoljecce u3yueHusi AUCLIUIUIMHBI
CTYZeHThI BLITIO/THSIIOT CJIeIyIOIIYe BUbI CAMOCTOSITe/TbHOM paboThl (B Yacax):
- TIOAITOTOBKA K /1TaD0paTOPHBIM 3aHSATHSIM 10
- BBITIOJTHEHWE UHJUBUYaIbHOTO 3alaHUs
- TIO/ITOTOBKA K TeCTHPOBaHKIO
-TI0/IFOTOBKA K 3aueTy

O © ™

3.1. TEMbI KOHTPOJ/IbHBIX PABOT (1o xe1anuio)

1.Nutrients in the environment and in animals.

2.Simple proteins: composition, structure, properties, functions.

3.Methods of separation and purification of proteins.

4.Complex proteins: structural organization, representatives, biological role.
5.Carbohydrates of animal tissues: structure, structure, role in metabolic processes.
6.The lipids of animal tissue: General properties, representatives, role in metabolic
processes.

7.Biomembrane, modern representations about structure and function.

8.Enzymes: composition, structure, specific properties.

9.Proenzymes and isoenzymes.

10.Levels of regulation of enzymatic activity.

11.Enzymodiagnostics and enzymotherapy.

12.Vitamins: properties, sources, requirement, metabolism, and biological role.

13. Hormones: General characteristics, mechanism of action, role in the livelihood
of the body. The hierarchy of regulatory systems.

14.Bioenergy.

15.Functions of metabolism, stages of unification of the energy of the material.

3.2. OBINUE TIIOJIOKEHMA TIPU  O®OPMJIEHUM
KOHTPOJILHOY PABOTHI (o xenaHuio)



KonTponbHasi paboTa [Jo/mKHa Cofep)KaTh Craefyloliue CTPyKTYpHbIe
3JIEMEeHTHI:

-TUTY/bHBIN JIUCT;

- copepkaHue (oryaBjaeHue);

-TlepeueHb COKpallleHWd, YCI0BHbIX 0003HaueHWi, CHMBOJIOB, €JUHUL] U
TEePMUHOB (TTPH HEOOXOUMOCTH);

-BBe/IeHHE;

-0030p JIUTEpaTypHh;

-3aK/IF0YEHHE;

-CIMCOK UCMO/Ib30BaHHOM JINTEPaTyPhl;

-rpuioyKeHue (Mpy HeoOXOAUMOCTH).

Tekct paboThl [JO/DKEH COOTBETCTBOBATH CJIEAYIOIIMM TpeOOBaHUSM:
OTpa)kaTb yMeHHe paboTaTh C JIMTepaTypoM, BhIJE/ATh MPOOIeMy U OmpeessiTh
MeTO/Jbl ee pelleHUs], MOC/Ae0BaTe/lbHO M3/araTh CYIHOCTb pacCMaTpUBAaeMbIX
BOMIPOCOB,  TIOKa3blBaThb  B/aZieHWe  COOTBETCTBYIOLIUM  TOHSTUMHBIM U
TEPMHHOJIOTUYECKHMM  afrapaToM; WMeTb T[IpUeM/IeMblii ypOBeHb SI3bIKOBOMA
IrPaMOTHOCTH C UCMO/b30BaHWEM HayYHOTO U3/I0KeHUs] Marepuara.

CTyzieHTbl CaMOCTOSITe/TbHO BBIOMPAIOT TeMy pabOThl B COOTBETCTBHU CO
CBOMMHU UHTepecamMu. PaboTa BBINO/HSETCS B TeueHWe COOTBETCTBYIOIIETO
cemectpa yuebHoro roga. O6wem pedepara — ot 10 zo 15 cTpaHuI], BK/FOUYast
CIMCOK MCIO0JIb30BAHHOM JTUTEpaTyphl He MeHee 10 NCTOUHHKOB.

PaboTa fio/mpkHa OBITH OTTeyaTaHa Ha OJHOUW CTOpOHe jucTa Oesoit Oymaru
¢opmara A4 uyepe3 moaTopa MHTepBasna. LIBeT wipudTa yepHbId, a pa3mep — He
MeHee 12. Ha crpaHulle ycTaHaBiIMBarOTCs MojsA: mpaBoe 30 MM, BepxHee U
HIkHee — 20 MM, 1eBoe — 15 mMmM.

Criucok yiutepatypbl 0hOpMIISIETCsI B COOTBETCTBUM C bubmmorpacdueit 2008
roga (bubmoreka HI'AY).

[To cornacoBaHuIO C TIperiofiaBaresieM, pabota MOKeT ObITh TIpeZiCTaB/eHa B
3JIEKTPOHHOU (pOpMe WK B BUJE Mpe3eHTaL1u.

3amuyra KOHTPOJILHOW paboThl TpeArionaraeT JAOKAaj CTyJeHTa Ha
NpeArnoc/aeJHeM 3aHATUA U3ydyaeMOM AUCLUIUIMHBL. BpeMmsi mokiaza He [JOJDKHO
TMIpeBbIIATh 5 MUHYT.

[TpumepHOe cofepykaHue 0K/a/ja Ha TTyO/IMUHOM 3aluTe:

Ha3BaHHe PabOThI;

aKTya/bHOCTb, HayuHasi HOBU3Ha;

OCHOBHbIe pe3yJibTaThl, MO/JyyeHHble B paboTe, BLIBOAbI W TEPCHEKTUBbI
TIPOAOJKEHUs pabOThI;

NpakTUUecKasi 3HaYMMOCTb.

Obpasey oopmaeHuss mumyabHO20 Aucma



MUHUCTEPCTBO CEJ/IbCKOI'O XO3SIUCTBA P®
®I'6EOY BO HOBOCUBHUPCKIUU I'AY
KA®EJIPA BETEPUHAPHOM T'EHETUKU Y1 BUOTEXHOJIOT'UA

KoHTpo/ibHasA padoTa

Tema:

Boinonua crygent 6201 rpynnsl
D.1.0.
IIpoBepun j.6.H., npodeccop O.1.0.

HoBocuoupck 2016

3.3 CIINCOK BOITPOCOB AJIA ITIOAI'OTOBKU K 3AYETY

Physical properties of water and ice.

. Types of water.

. Water activity and food spoilage.

. The hydrogen indicator.

. The subject of biological chemistry and relationship to other scientific areas.

. History of biochemistry and the contribution of home scientists to its
development.

. Problems and prospects of biochemistry development.

8. Definition and biological role of proteins in life phenomena.

9. The structure of amino acids.

10.Animal and plant proteins.

11.Levels of proteins structure.

12.Physical and chemical properties of proteins.
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13.Classification of proteins.

14.Concept of nucleic acids, history of their discovery.

15. The structure of nucleotides.

16.The structure of nucleic acids.

17.Nucleoproteins.

18.General characteristic of carbohydrates.

19. The structure of carbohydrates.

20.Classification of carbohydrates (monosaccharides, oligosaccharide and
polysaccharides).

21.Properties of carbohydrates.

22.General characteristic of lipids.

23.Classification of lipids.

24.Properties and lipids structure.

25. Essential fatty acids and coronary heart disease.

26.Reactions of unsaturated fatty acids.

27.The chemical nature and general properties of enzymes.

28.The mechanism of enzymes action.

29.Inhibitors and activators of enzymes.

30.Isoenzymes.

31.Methods of allocation and purification of enzymes.

32.The nomenclature and classification of enzymes.

33.Common views about oxidation-reduction processes in a cell and in food
industry.

34.Development prospects in enzymology and fermental industry. Immobilized
enzymes.

35.Application of fermental preparations in national economy.

36. History of development of the doctrine about vitamins.

37.General characteristic, classification and nomenclature of vitamins.

38.Concept about avitaminosis, hypo-and hypervitaminosis.

39.Vitamins of group A.

40.Vitamins of group D.

41.Vitamins of group E.

42.Group K vitamins.

43.Vitamin F.

44.Vitamin B1.

45.Vitamin B2.

46. Vitamin B3 (pantotenic acid).

47.Vitamin B5 (nicotinic acid).

48.Vitamin B6.

49.Vitamine By (folium acid).

50.Vitamin B12.

51.Vitamine C.

52.Para amino benzoic acid.

53.Vitamin P.

54.Biotin.



55.Principles of vitamin nutrition formation for animals.
56.Antivitamins.

57.Vitamins as food ingredients.

58.General characteristic of hormones.

59.Pituitary hormones.

60.Thyroid gland hormones.

61.Pancreas hormones.

62.Hormones of sexual glands.

63. Use of hormones and their synthetic analogues in animal industries.
64.The general concept of metabolism.

65.The basic stages of metabolism at animals.

66.Principles of studing of metabolism.

67.The role of carbohydrates in animals feeding.
68.Carbohydrate splitting in animals gastrointestinal tract.
69.Absorption of monosaccharades and pathways of their using.
70.Mechanism of anaerobic disintegration of carbohydrates.
71.Mechanism of aerobic disintegration of carbohydrates.
72.Pentose phosphate pathway of carbohydrates oxidation.
73.Features of carbohydrates metabolism.

74.The role of lipids in animal feeding.

75.Digestion of lipids in gastrointestinal tract of animals.
76.Absorption of lipids.

77.Intermediate lipids metabolism.

78.Regulation and disorder of lipids metabolism.

79.Biological complete value of protein.

80.Proteins splitting in gastrointestinal tract of animals.
81.Absorption of protein digestion products.

82.Main stages of protein biosynthesis.

83.Pathways of amino acids splitting.

84.Biosynthesis of amino acids.

85.Mechanism of ammonia neutralisation in an organism.
86.Features of separate amino acids metabolism in animals organism.
87.Features of composite proteins metabolism.

88.Proteins reserves of animal organism and disorders of protein metabolism.
89.Relationship between proteins and carbohydrates metabolism.
90.Relationship between proteins and lipids metabolism.
91.Splitting and absorption of nucleic acids in gastrointestinal tract of animals.
92.Synthesis of purine and pirimidine bases in animal organism.
93.Synthesis of nucleic acids.

94.Splitting of nucleic acids and nitrogenous bases in tissues.
95.Regulation and disorders of nucleic acids metabolism.
96.Significance and allocation of water in animal organism.
97.Metabolism of water and its regulation in animal organism.
98.Metabolism of major mineral elements.

99.Metabolism of trace elements.



100. The general concept of metabolism.

101. The basic stages of metabolism at animals.

102. Principles of studing of metabolism.

103. The role of carbohydrates in animals feeding.

104. Carbohydrate splitting in animals gastrointestinal tract.

105. Absorption of monosaccharades and pathways of their using.

106. Mechanism of anaerobic disintegration of carbohydrates.

107. Mechanism of aerobic disintegration of carbohydrates.

108. Pentose phosphate pathway of carbohydrates oxidation.

109. Features of carbohydrates metabolism.

110. The role of lipids in animal feeding.

111. Digestion of lipids in gastrointestinal tract of animals.

112. Absorption of lipids.

113. Intermediate lipids metabolism.

114. Regulation and disorder of lipids metabolism.

115. Biological complete value of protein.

116. Proteins splitting in gastrointestinal tract of animals.

117. Absorption of protein digestion products.

118. Main stages of protein biosynthesis.

119. Pathways of amino acids splitting.

120. Biosynthesis of amino acids.

121. Mechanism of ammonia neutralisation in an organism.

122. Features of separate amino acids metabolism in animals organism.

123. Features of composite proteins metabolism.

124. Proteins reserves of animal organism and disorders of protein
metabolism.

125. Relationship between proteins and carbohydrates metabolism.

126. Relationship between proteins and lipids metabolism.

127. Splitting and absorption of nucleic acids in gastrointestinal tract of
animals.

128. Synthesis of purine and pirimidine bases in animal organism.

129. Synthesis of nucleic acids.

130. Splitting of nucleic acids and nitrogenous bases in tissues.

131. Regulation and disorders of nucleic acids metabolism.

132. Significance and allocation of water in animal organism.

133. Metabolism of water and its regulation in animal organism.

134. Metabolism of major mineral elements.

Metabolism of trace elements.

3.4. TECT IIO Essential of biochemistry

1. Post-translational covalent modification is an important factor in the
regulation of the enzymes' activity. Choose the mechanism of regulation of
glycogen phosphorylase and glycogen synthetase activities from the following:



A. ADP-ribosilation.

B. Methylation.

C. Adenylation.

D. Restricted proteolysis.

*E. Phosphorylation-dephosphorylation.

2. Some hours after an intensive physical training a sportsman showed
activated gluconeogenesis. Which of the following is the basic substrate of
gluconeogenesis?

A. Serine.

B. Aspartate.

C. Glutamate.

D. a-Ketoglutarate.

*E. Lactate.

3. The concentration of glucose in the blood plasma of a healthy man varies
within the following limits:

A. 2.0-4.0 mM/L.

*B. 3.3-5.5 mM/L.

C.10.0-25.0 mM/L.

D.6.0-9.5 mM/L.

E. 1.0-2.0 mM/L.

4. The high speed sprint causes a feeling of pain in skeletal muscles of
untrained people that occurs due to lactate accumulation. The activation of
what biochemical process is it resulting from?

A. Gluconeogenesis.

*B. Glycolysis.

C. Pentose phosphate pathway.

D. Lipogenesis.

E. Glycogenesis.

5.Protein avidin, a minor constituent of uncooked eggs, is a powerful
specific inhibitor of biotin enzymes. Which of the below listed metabolic
transformations would be blocked in case of the avidin addition to the cells
homogenate?

A. Glucose -> ribose 5-phosphate.

B. Glucose -> pyruvate.

C. Glucose — fructose

*D. Pyruvate -> oxaloacetate.

E. Lactate -> pyruvate.

6.What biochemical process is stimulated in the liver and kidneys of a
patient exhausted by starvation?
A. Synthesis of bilirubin.



B. Synthesis of urea.

*C. Gluconeogenesis.
D.Formation of hippuric acid.
E. Synthesis of uric acid.

7. Erythrocytes require energy of ATP for their vital functions. What process
provides these cells with the necessary amount of ATP?

*A. Anaerobic glycolysis.

B. Aerobic oxidation of glucose.

C. Pentose phosphate pathway.

D. B-Oxidation of fatty acids.

E. Citric acid cycle.

8. Due to the lack of thiamine (vitamin BI) vitamin deficiency a disease

called "beri-beri" develops and carbohydrate metabolism becomes disturbed.
What metabolite accumulates in blood under beri-beri?

A. Lactate.

*B. Pyruvate.

C. Succinate.

D. Citrate.

E. Malate.

9. Anaerobic oxidation of glucose to lactate is regulated by appropriate
enzymes. What enzyme is the main regulator of this process ?-

A. Lactate- dehydrogenase

B. Glucose-6-phosphate isomerase.

C. Aldolase.

D. Enolase.

*E. Phosphofructokinase.

10. A cataract and fatty degeneration of the liver develop in the conditions of
high galactose and low glucose level in blood. What disease do these symptoms
testify to?

A. Diabetes mellitus.

*B. Galactosemia.

C. Lactosemia.

D. Steroid diabetes.

E. Fructosemia.

11.The essence of lipolysis, that is the mobilization of fatty acids from

neutral fats depots, is an enzymatic process of hydrolysis of triacylglycerols to
fatty acids and glycerol. Fatty acids that release du ring this process enter
blood circulation and arc transported as the components of:

A. LDL.

B. Globulins.



C. HDL.
*D. Serum albumins.
E. Chylomicrons.

12.Laboratory investigation of a patient revealed a high level of plasma LDL.
What disease can be diagnosed?

A. Gastritis.

B. Nephropathy.

C. Acute pancreatitis.

*D.Atherosclerosis.

E. Pneumonia.

13.The insufficient secretion of what enzyme is the cause of incomplete fats
degradation in the digestive tract and appearance of great quantity of neutral
fats in feces?

A. Pepsin.

B. Phospholipase.

C. Enterokinase.

D.Amylase.

*E. Pancreatic lipase.

14.The collagen molecule is known to contain such amino acids as
hydroxyproline and hydroxylysine. Which of the following substances take
part in the hydroxylation of proline and lysine during the synthesis?

A. Aspartic acid.

B. Folic acid.

C. Pantothenic acid.

D. Glutamic acid.

*E. Ascorbic acid.

15.Albinos suffer badly from the influence of ultraviolet light - they get
sunburnt because of spending too much time in the sun. Metabolism
disturbance of

what amino acid is the reason for this phenomenon?

A. Tryptophan.

B. Methionine .

*C. Phenylalanine.

D. Glutamate.

E. Histidine.

16.Destruction of protein and polysaccharide components of connective
tissue occurs in case of parodontal disease. Which of the following proteins
does connective tissue include?

*A. Collagen.

B. Albumin.



C. Transferrin.
D. Ceruloplasmin.
E. Antitrypsin.

17. There is a peptide in a human body in which the formation of the y-
carboxylic group of glutamate takes part. What is this peptide called?
A. Vasopressin.

B. Carnosine.

C. Anserine.

D.Oxytocin.

*E. Glutathione.

18.Hemoglobin of an adult person is a tetramer consisting of two identical a,-
and two identical B-polypeptide chains. What is this kind of the protein
structure

called?

A. Primary.

B. Secondary.

C. Tertiary.

*D. Quaternary.

E. Peptide.

19.An unusually active amine, a mediator of inflammation and allergy,
appears via decarboxylation of histidine. Which of the following is it?
A. Serotonin.

*B. Histamine.

C. Dopamine.

D. y-Aminobutyrate.

E. Tryptamine.

20.Affected by ultraviolet radiation, human skin darkens, which is a
protective reaction of the organism. What protective substance, namely amino
acid

derivative, is synthesized in the cells under these conditions?

A. Arginine.

*B. Melanin.

C. Methionine.

D. Phenylalanine.

E. Thyroxin.
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4. YHEBHO-METOJUYECKOE N NTH®OPMAILIMOHHOE
OBECIIEYEHUE

4.1. Yue6HO-Memoouueckoe obecneueHue

CITICOK OCHOBHOH JIUTEPATYPHI

KononatoB HO.B., BacunbeBa C.B. buoxumMus >KHUBOTHBIX:YueOHOe
rocobue. - CI16.:JIaub, 2015. - 384 c.

CITUCOK IOINOJHUTEJAbHOU JIUTEPATYPEI

1.

2.

bepesos T.I., KopoBkuH b.®. buonorndeckas xumusd. M.: MeauiuHa,
1998.-704c.

Bbuonornueckass xumus: yueOHWK/B.K. Kyxra, T.C. Mopo3kuHa, 3.U.
Oneukwuii, A.Jl. TaranoBuy; niox pen. A.Jl. TaranoBuya. - MuHck: Acap, M.:
BMHOM, 2008. - 688 c.

buoxumusd. KpaTkuii Kypc ¢ ynpakHeHUsIMA U 3aadamu/ [log pen. umeHa-
koppecrionzienTa PAH, npo¢. E.C.CeBepuna, npo¢. A.f.Hukonaea. — M.,
2001.-448 c.

buoxumus: yueonuk/mog pea. E.C. CeBepuna — M.: I'DOTAP-ME]], 2004.
- 784 c.

Bbuoxumus ¢ yripaxHeHUsIMU 1 3a/jauaMu: yueOHUK/ITox pen. un.-kopp. PAH,
nipod. E.C. CeBepuHa. - M..I'O0OTAP-Meaua, 2008. - 384 c.

Kepebiioe H.A., TlomoBa T.H., AptioxoB B.I. Buoxumus. BopoHex:
Boponexxckuit rocynapcTBeHHbIM yHUBepcureT, 2002.- 696 c.




7. 3anneB C.FO., Konomaror HO.B. Buoxumus »kuBoTHBIX. - C-II6-MockBa-
KpacHogap: Jlanb, 2004.- 382 c.; 2005.- 382 c. (6a30BbIii yueOHUK).

8. Kombman f., Pém K.I. HarnsigHas Ouoxumus: Ilep. ¢ Hem. — M.: Mup,
2000.- 469 c.

9. Komog B.I1., IlIeenoBa B.H. buoxumus. M.: JIpoda, 2004.-640 c.

10.KonoHckuii A.N. buoxumus >kuBoTHBIX.M.: Kosoc, 1992.- 526c.

11.KynmwkeB C.M., IenucoBa E.B., Anapycenko C.®. Kparkuii c/ioBapb
broxuMHYecKux TepMUHOB. M.: By3oBckast kaura, 2005. -88 c.

12.Mapiuann B./x. Knuanueckass 6noxumus. M-CI16., 1999.-368 c.

13.Metpepemu T.B. buoxumus >xuBoTHbIX. - C-I16-MockBa-KpacHogap: JlaHb,

2005.-296 c.

14.Poroxkux B.B. TIpaktukym mno 6uonorudeckoit xumuu. - CII6.: Jlaas, 2006.
- 256 c.

15.CeBepuH E.C., AnetinukoBa T.JI., OcunioB E.B. buoxumus. M.: MenuiiyHa,
2000. -168 c.

16.Dumunmnosuy FO.B. OcHoBb! Ouoxumuu. M., 1999.- 512 c.

17.XasunoB H.3., AckapoBa A.H., TiopukoBa P.II. buoxumus >XUBOTHBIX C
OCHOBamM (u3KotonaHou xumun. - M.: KonocC, 2010.- 328 c.

18.UupkuH A.A. Buoxumusi: yuebHoe pykoBoAcTBO. M.: Mep.ur., 2010.- 624
C.

19.3mor B., Onuor [I. Buoxumus u MonekynsipHasi 6rosiorusi. M., 1999.-372 c.

20.)KypHan «bruoxumusi».

MeToanuecKne yKa3aHHs K IIPOBeJeHHI0 JTa00pPaTOPHO-TIPaKTHYECKUX
3aHATUH

1. KopotkeBuu O.C., Koctomaxun H.M. Buoxumus msca: yuebHoe rocobue.
HoBocubupck, 2002. — 62 c.

2. KopotkeBuu O.C., [ementoeBa T.A. buoxumus Mosoka: yuebHoe Tiocobue.
HoBocubupck, 2006.- 200 c.

3. HementeeBa T.A. Buramunsl /T.A. [JementseBa, O.C. Kopotkesuu, E.B.
KamanauHoB: yue6Hoe mocobue Horocubupck, 2005. - 160 c.

4. Korotkevich O.S., Dementyeva T.A., Korotkova G.N. Biochemistry of Milk:
study manual Novosibirsk: NSAU, 2010. - 210p.

5. HementneBa T.A., KoporkeBru O.C. buonornuecku akTUBHbIE BellleCTBa:
yuebHoe rocobue. HoBocubupck, 2010. - 81 c.

6. HementbeBa T.A., KopotkeBuu O.C. [IpakTuKym o 6uoorudeckoi XUMuu:
yueb. mocobue. HoBocubupck: HI'AY, 2011. - 260 c.

4.2. HugopmayuoHHoe obecneueHue

Doal — 6a3a JjaHHBIX UTHOCTPAHHBIX JKYPHAJIOB;

KoHcop, ATporionck — cCoBpeMeHHbIe 6a3bl JaHHBIX;

PedeparvBHas 6a3a gaHHbIX Arpukona u BUHUTH;

ChemExper - MOMCK coeJUHEHWH B pa3/IMUHBIX 0a3aX JaHHbIX;

IST's Reaction Citation Index (RCI) — 6a3a JjaHHBIX M0 XUMUYECKUM Peaki[usiM;



http://newsearchch.chemexper.com/search/index.shtml?searchclose=quicksearch,powersearch,mixedsearch&target=structure&format=ccd&options=brandqtyoffer&forgroupnames=
http://www.chemweb.com/databases/rci/html/welcome.htm

PubSCIENCE - gocTyn K aHHOTalUsIM CTaTeli B )KypHasax;

Cambridge Crystallographic Data Centre — morMckoBasi CicTeMa I0 CBOMCTBaM
BerriecTB B 6a3e Cambridge Structural Database;

bA3A JAHHBIX "XMMHWA" BcepocCriCKOr0O UHCTUTYTa HayYHOU U
TexHuueckor nHopmauyu (BUHUTU) - noctyneH pa3zesn 1o Gpusmko-
XUMUUeCKoM brosoruy;

MDL Information Systems — nHGpOpMaIIMOHHO-TIOMCKOBasi CUCTeMa B 061acTu
eCTeCTBEHHbIX HAaYK U XWMUU;

AntiBase 2.0 — 6a3a JJaHHBIX TTPUPOAHBIX BEIIECTB;

Rambler, Yandex, Google — nHdopmalioHHO-CIIpaBOYHbIe U TOMCKOBbIE
cuctembl; 1. [TepBruHbIe CTPYKTYphI Oe/TKOB — Swiss Prot

[http://au.expasy.org/sprot/]; [http://crisceb.unina2.it/ASC/];
[http://www.genome.ad.jp/aaindex/]
[TpocTpaHCcTBeHHBIe CTPYKTYPhI OesikoB — Protein Data Bank

[http://www.BindingMOAD.org]; [http://www.biochem.ucl.ac.uk/bsm/cath new/];
[http://www.ncbi.nlm.nih.gov/Structure/cdd/cdd.shtml]

CTpyKTypHBIe (HOPMYJIBI XUMUUeCKUX coeguHeHui — ChemIDplus
[http://chem.sis.nlm.nih.gov/chemidplus/]

Be6-cTpanuiia HOMEHK/IaTypHOTO KOMUTETa —
[http://drnelson.utmem.edu/Cytocrome P450. Html]

CTpyKTypa reHoB, roc/efoBaTesibHOCTH HyK/1eoTHA0B JIHK — GenBank
[http://www.ncbi.nlm.nih.gov/Genbank/index.html]; [http://www.allgenes.org/]

Jlokanu3alusi reHOB Ha XpOMOCOMe U CpeACTBa BU3yanusaluu reHoB — HapMap
[http://www.hapmap.org]

Metabomueckue iyt — KEGG [http://www.genome.ad.jp/keg/]

JIutepatypHble CCbUIKM Ha OMoXuMuueckue ucciaeqoBanust — PubMed
[http://www.ncbi.nih.nih.gov/entrez/query.fcgi?db=PubMed];
[http://www.biomedcentral.com/]

4.3. IlepeueHb Ha2A0HbIX NOCOOULl U 000pPYy00BaHUS

[ns mpoBeneHust /1abOpaTOPHBIX 3aHATHM HMeeTcsl yueOHasi J1aboparopus,
OCHaIlleHHass JjlabopaTopHOM Me0e/blo, HAaOOpOM XHUMHUYECKOM IIOCYAbl M
CTielMa/bHBIMU  TIPUCTIOCOO/IEHHAMY, BXOASIIMMHA B KOMILIEKT OHOXMMHUECKOU
nabopaTopuM: CHCTeMa OUMCTKA BOJBI, 3/I€KTPOHArpeBaTe/id, TeXHUUeCKue |
3JIEKTPOHHBIE BeChl, ()OTO3EKTPOKOTIOPUMETDP, BOZSHBbIE OAHU C PEryIupyeMoMu
TeMIIepaTypoi, TepMOCTaT, CyLIWIbHBIN ITKad, XomoauabHasi Kamepa, pH-metp,
TIpUCITIOCOOMeHUst [i/IT  TUTPOBAHWS, LIEHTPU(YTW, HAOOPhIl TEPMOMETPOB U
JeHCHMETPOB, [IO3UPYIOII[1e YCTPOUCTBA.

Ilnst IpoBe/leHrsI CeMHUHAPOB UMeeTCs Crielldau3upoBaHHasl yuebHasi ayiuTopus,
My/JBTUMEeAUMHBIN TPOEeKTOp, Habop [JeMOHCTPAlMOHHOTO MaTepuasa B BHU/E
Tab/ul], pHUCYHKOB, TpaUKOB, MOJIEKY/SIDHBIX Mofenel U cxeM, Habop


http://www.biomedcentral.com/
http://www.ncbi.nih.nih.gov/entrez/query.fcgi?db=PubMed
http://www.genome.ad.jp/keg/
http://www.hapmap.org/
http://www.allgenes.org/
http://www.ncbi.nlm.nih.gov/Genbank/index.html
http://drnelson.utmem.edu/Cytocrome
http://chem.sis.nlm.nih.gov/chemidplus/
http://www.ncbi.nlm.nih.gov/Structure/cdd/cdd.shtml
http://www.biochem.ucl.ac.uk/bsm/cath_new/
http://www.BindingMOAD.org/
http://www.genome.ad.jp/aaindex/
http://crisceb.unina2.it/ASC/
http://au.expasy.org/sprot/
http://www.mdli.com/
http://www.mdli.com/
http://www.viniti.msk.su/
http://www.ccdc.cam.ac.uk/
http://www.osti.gov/pubscience

Tipe3eHTalui M0 TeopeTUUeCKoMy KypCy, CIIpaBOYHble Marepuasbl M0 pasfesiam
JMUCLIATITUHBI.



5. CCIOBAPb TEPMMUWHOB I10 Essential of biochemistry

Absorption is assimilation or imbibition of a substance by an entire
absorbing body.

Agglomerate is loose agglomeration of some part of microbes, fat globules.

Agglutinins are immune milk bodies capable to adhere bacterial cells
making them immobile.

Adsorption is superficial assimilation of some substance (gas, moisture) by
the overall surface of a solid or liquid phase.

Active center of an enzyme is a combination of catalytic and substrate
centers of the enzyme.

Alleles are different forms of the same gene of analogous (paired)
chromosomes, which are located at identical sites or loci.

Allosteric center of an enzyme is a site of a protein molecule of the enzyme
which activity varies with some low-molecular substance attached to it.

Albumins are simple globular proteins promptly soluble in water and salt
solutions, diluted acids and alkali; they deposit in a solution that is over 50%
saturated by ammonia sulfate. They are available in milk (lactoalbumen), perform
a transporting function — bind and transmit vitamins, hormones and microelements.

Aldoses are monosaccharides which conformation includes several hydroxyl
and one-aldehyde groups.

Amino acids are carbonic acid derivatives with one hydrogen atom replaced
with amine group (-NH,) in a-carbon.

Amplification is multiplication of DNA number, i.e., gene copy
multiplication by PCR method (Polymerase Chain Reaction method).

Amphiphilic molecules are molecules of substances containing both
hydrophilic and hydrophobic groups of atoms.

Ampholytes are particles capable of interacting with both acids and bases.

Amphoterism is manifestation of dual properties of both acids and bases.

Anabolism is synthesis of composite molecules out of simpler ones with
concomitant consumption of energy.

Antioxidants are substances retarding oxidation of unsaturated fatty acids
ingressed in lipids. They are incorporated in fatty and fat-containing products.

Antitoxins are milk immune bodies capable to neutralize toxins entering or
forming in organism as a result of metabolism.

Apoenzyme is a protein part of a composite enzyme.

Apotomic decay is a complex cyclic fermentative process of glucose
oxidizing splitting.

Flavoring agents are substances that intensify flavor and aroma of foods.
They are included into foods to improve organoleptic properties.



Aspartame is dipeptide including residues of aspartic acid and
phenylalanine. It is 200-fold sweeter than sucrose and non-toxic. Aspartame is
used to manufacture products, which need not be heat treated, and medicinal stuffs.

Lactobacillus acidophilus is an obligate microorganism of bowels that is
easily acclimated in a colonic bowel segment and develops. A medium unfavorable
for putrefactive microorganisms. The very germ was isolated out of infant bowels
by Podgaetsky 1., a physician, in St. Petersburg (1903). In 1910, Gartye E.E.
identified that this bacterium relaxed the bowels not only of putrefactive but of
some virulent microbes as well. He recommended using Lactobacillus
acidophilus for therapeutic and preventive purposes to control gastric- intestinal
diseases in humans. At present, it has been established that this germ owns
antibiotic properties and secretes antibiotics: nizin, lactalin and the like which
suppress causative agents of tuberculosis, mastitis, diphtheria and other diseases.

Proteins are high molecular nitrogen-containing organic substances which
molecules are composed of amino acid residues bound by peptide bonds.

Vitamers are compounds similar in chemical structure and identical in
biological properties.

Vitaminized is the name for milk manufactured with vitamin C added, the
product having the vitamin not under 10 mg per 100 ml milk

Vitamins (from Latin word vita — life) are the group of low molecular
organic substances of various chemical natures needed in negligibly minor
quantities versus basic foods to support vital organism functions.

Hydrogen index (pH) is a negative decimal logarithm of hydrogen ions
concentration in solution.

Hydrogen bond is the interaction of a hydrogen atom with a more negative
electric atom, the interaction being of both acceptor-donor nature and electrostatic
nature.

Salting-out is proteins elutriation out of watery solutions caused by salts of
alkali-earth metals (eg, ammonia sulfate). This is a reverse denaturation based on
competition of the alkali-earth metals with proteins for water. Salting-out is used to
fractionize proteins.

Gel is a structure formed by colloid particles or polymer molecules in the
form of special grids, cells, which are normally filled by a solvent.

Gel formation is a basic process determining consistence of all cultured-
milk stuffs.

Genotype is combination of all genes localized in body chromosomes that
determines the reaction norm of an individual to environmental conditions, its
viability and fertility — at large, its fate in the gene pool of a successive generation
of species or population.



Hybridization is pairing of RNA and DNA complementary denatured
strands, during the pairing an RNA/DNA hybrid or pairing of complementary
single-strained DNAs being produced or an RNA/DNA hybrid being formed.

Hydrophilic molecules are water-soluble molecules.

Hydrophobic molecules are the ones not soluble in water.

Glycogenolysis is the process of glycogen disintegration.

Glycogenogenesis is glycogen biosynthesis.

Glycolysis is the process of glucose disintegration in anaerobic conditions
which end product is lactic acid.

Glycolipids are composite ethers of higher fatty acids and sphingosine with
a carbohydrate component available in them.

Gluconeogenesis is glucose synthesis out of non-carbohydrate sources.

Homeostasis is maintenance of normal permanent internal conditions of an
organism.

Deionization is elimination of ions out of a solution by ion-exchanging
resins.

Deionized water is the water with low content (about 0) of ionized
substances that is obtained by passing through an ion-exchange frame.

Denaturation is the destruction of proteins spatial conformation when
polypeptide chains unwind (with tertiary and secondary molecule structures
degrading) and hydrophobic groups come to the surface. Herewith, protein ceases
to be soluble, aggregates and precipitates. The phenomenon of denaturation is
used to qualitatively analyze the proteins presence.

Denaturizing agents are factors inducing denaturation. They are: 1) heating
and radiation by higher powers (ultraviolet, X-rays, neutron, etc.), the heating is
followed by breaches of hydrogen and hydrophobic bonds; 2) action of acids and
alkalis that destroy electrostatic bonds; 3) ions of heavy metals forming complex
compounds with protein groups, herewith, breaking down poor relations in their
molecules; 4) restorers that disrupt disulfide bridges; 5) urea and guanidine
chloride producing new hydrogen bonds and disrupting former ones.

Fats are composite ethers of higher fatty acids and three-atom alcohol of
glycerin.

Solution jellification is the process connected with losses of fluidity in
solutions of high molecular substances and sols of some hydrophobic colloids and
this results in gels and jells.

Sol is a colloid solution.

Isoelectrical point is a pH value of a solution at which particles capable of
interacting with both acids and bases have a summarized zero charge.

Immune globulins (antibodies) are glycoproteids, which emerge in animal
blood as a response to a corresponding antigen entering a body (cells, protein or a



different high molecular compound). There are four classes of immune globulins
found in milk: IgG, IgA, IgM and IgE. Of them only IgA synthesizes in mammary
gland cells and the rest of them passes on to the milk from blood serum.

Catabolism is degradation of substances with concomitant discharge of
energy.

Catalase is an enzyme decomposing hydrogen peroxide and inactive
molecular oxygen. Its content in milk of healthy animals is low, but in that of sick
animals or contaminated milk, the catalase level grows («catalase test»).

Enzyme catalytic center is an enzyme site responsible for catalysis. For
simple enzymes, it is a unique combination of amino acid residues, which are
present on different sites of a polypeptide chain; for the composite enzyme, it is a
coenzyme.

Ketoses are monosaccharides with a ketogroup and several hydroxyl groups
involved.

Coagulation is the process of adhering particles forming larger aggregates,
which lose sedimentary tolerance resulting in separation of phases and destruction
of dispersive systems.

Preservatives are substances that extend a storage period of foods and
protect them against spoilage caused by microorganisms. It should be noted that
there are no universal preservatives that could be applied to all types of food.

Coenzyme is a non-protein part of a composite enzyme responsible for
catalysis.

Lactase (Lat. lac, lactis is milk; syn. [-galactosidase) is an enzyme of a
hydrolase class that catalyzes splitting lactose into galactose and glucose.
Degradation of lactose synthesis in an organism can result in hereditary disease
called lactose intolerance. There is no lactase available in freshly drawn milk; it is
secreted by lactics during their development. This enzyme displays the highest
activity at 35...45°C and 6.5 pH.

Lysines are immune milk bodies that dissolve bacterial cells and foreign
corpuscles entering blood.

Lysozyme is an enzyme named muramidase that, as a protective agent, is
available in organism discharges: lacrimal gland liquid, saliva, intestinal juice,
milk, leukocytes, etc. It is capable to dissolve bacteria through polysachharide
chains of their cell walls. L.content is 30 times higher in colostrum than in blood
serum.

Lipase is an enzyme that enters milk out of an animal body and splits
glycerides. Its content in milk is minor and not permanent. The content grows
toward the late lactation period and the growth is sometimes discerned by a
bitterish milk taste, because of accumulation of hydrolysis outputs caused by
lipase. The enzyme is heat fast and inactivates at over 800C.



Lipids are natural non-polar compounds not soluble in water but soluble in
non-polar solvents.

Lipolysis is hydrolytic segregation of fats.

Locus is a site of a single gene location (its certain alleles) on a chromosome
or inside a segment of a DNA genome.

High-energy compound is a compound which specific bond (as a rule,
phosphoether) during hydrolysis releases over 25 kJ/mol energy.

Metabolism is aggregation of all chemical reactions in a cell.

Micelle is a colloid particle that is presented by aggregation of molecules,
atoms or ions enclosed by a double layer electric coating.

Swelling is the process of liquid adsorption by elastic gels with concomitant
sufficient increase of galantine volume.

Oxidoreductases are a group of enzymes catalizing oxidation-reduction
reactions in living things. They are presented by oxidases, peroxidase and catalase.

Opsonins are immune milk bodies that prepare foreign microorganisms to
be dissolved by blood leukocytes. Leukocytes are able to dissolve microorganisms
only after having been exposed to opsonins.

Organoleptic analysis is qualitative and quantitative evaluation of the
response of human sense bodies to product properties.

Pasteurized is the milk heat-treated at 63 mo 95°C with different ageing
time at the temperatures and then, cooled.

Peptization is a process of disaggregation or reverse coagulation facilitating
sediments resulting from the coagulation to turn into a colloid solution. The
process is feasible if there is no change in the composition of particles in the
coagulate. The coagulate is rinsed off a coagulating electrolyte and introduced into
a stabilizer medium.

Peroxidase is an enzyme that enters milk out of a mammary gland (its great
amount is available in colostrums), catalyzes oxidation-reduction reactions in
hydrogen peroxide presence and degrades the latter releasing active atomic
oxygen. The enzyme presence is not related with bacterial infestation, but permits
to determine milk-heating level (the enzyme degrades at 75...80°C).

Pesticides are toxins of chemical and biological origin applied to agriculture
to protect cultivated plants against weeds (herbicides), insects (insecticides), and
diseases (fungicides).

Polymer is a macromolecule composed of covalently bound replicating
subunits or monomers associated with each other by a series of similar chemical
reactions. Each DNA strand is a linear polymer composed of nucleotide monomers.

Polymerase is enzyme catalyzing polymer synthesis. There is a DNA-
dependent RNA-polymerase catalyzing the RNA synthesis through the DNA



transcription; an RNA-dependent DNA-polymerase catalyzing the DNA chain
synthesis on the massage RNA.

Polymerase chain reaction, PCR is the process of in vitro amplification
within which a 15 kb long DNA fragment can be multiplied 10° (copies).

Polymorphism is when individuals existing within two or more genetically
and morphologically different groups of the same population permanently cross
with each other.

Primer is a short DNA or RNA oligonucleotide complementary to the site of
a longer DNA or RNA molecule.

Pressing is the process affecting a cheese mass placed in a closed vessel
(compression mould) by external static or dynamic loads. The process is aimed at
compacting the mass, extracting hydraulically free whey, adjusting and fixing a
certain geometric form of the cheese as well as making a coating of its surface
layer.

Proteases are enzymes represented by proteinases (proteins split to peptides)
and peptidases (peptides split to amino acids). In milk, proteolytic enzymes are
mainly produced by microflora. Proteases are tolerant to heating up to 70°C and
degrade at 75...80°C.

Reductase is a milk enzyme released by a mammary gland, it indicates milk
bacterial infestation. R. facilitates the transfer of hydrogen to any compound, but
oxygen. R. owns the property to reduce methylene blue by bleaching it. The
shorter is the bleaching time, the higher is the bacterial infestation (the reductase
test). At 75°C, reductase degrades completely.

Renaturation is regeneration of the native structure of denaturated protein
after cooling at the expense of spontaneous recurrent coiling of chains.

Syneresis is the process of gel ageing connected with spontaneous sheeting
of jellies into two phases: compacted gel and diluted sol.

Sorbitol and xylite are multi-atomic alcohols (polyols). Their sweetness
makes up 0.85 and 0.6, respectively, vs. sucrose. They are fully digested by an
organism. Xylite is a stabilizer that has moisture holding capacity and emulsifying
properties; it positively influences teeth conditions and encourages secretion of
gastric juice and bile.

Sterides are composite ethers of higher fatty acids and polycyclic alcohols.

Sterilized is milk that is heat-treated at above 100°C. In the milk, not only
all vegetative types of microflora but also their spores are eliminated.

Substrate is the matter undergoing enzymatic exposure.

Enzyme substrate center is a site of a polypeptide chain of the enzyme to
which the substrate attaches.

Thixotropy is a gel power, when exposed to mechanical action, to liquetfy,
and transform into sol and then, when at rest, to jellify again.



Enzymes are specific substances, which catalyze biochemical reactions.

Phosphatase is a raw milk enzyme coming from an animal organism and
hydrolyzing phosphoric acid ethers. The level of phosphatase activity goes down
when the milk is heat-treated. During pasteurization (at 63°C for 30 min or at 73°C
for 5 min,) phosphatase inactivates completely and this is used as the test for
pasteurization degree.

Pholoenzyme is a composite (two-component) enzyme.

Fucose (6-deoxigalactose) is a monosaccharide a-fucose that a structural
fragment of some milk oligosaccharides, plant and bacterial polysaccharides and
glycoproteins. It is obtained by hydrolysis of natural substances, eg., algae
polysaccharides (fucans)

Chimosine is rennet. Its different name is labenzyme or rennin. It is
developed in abomasum (the fourth gastric compartment) of young calves.
Chimesin is capable to clot milk, has proteolytic action, but casein splits gradually
and not deeply.

Chromatography is separation of substances resulting from sorption
processes under the ordered motion of one of the phases of dispersive system.

Cyclomates are sodium (potassium) and calcium salts of cyclomate
(aminosulfonic acid) acid that have pleasant flavor and are sustainable when
cooked. They are well- soluble in water. Their sweetness is 30 times as much as
saccharose. These substances are used in the production of beverages including
those of milk.

Enzymology (fermentology) is the part of biochemistry that studies
enzymes.
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