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D CANTABRIA “

FOREIGN EXPERT CONCLUSION
for educational-methodological complex prepared for *Biotechnology” retraining and professional development

courses

This educational-methodological complex was developed in accordance with defined requirements. It consists
of theoretical and practical materials, topics for self-study, case study, glossary and the list of literature references.

In the discipline of "Molecular biotechnology” is given molecular - biological revolution, biological systems using
in molecular biotechnology. Also Synthesis of DNA, RNA and proteins is given. This module contains the technology
of recombinative DNA, chemical synthesis of DNA determination, properties of nucleotides and amplification;
optimization of genetic clones expression in procariots system; molecular diagnostics, usage of recombinative
microorganisms for obltaining advertisive product, Genelic engineering of plants: methods and application;
transgenetic animals; protheomics and methabolomics. Modem protheomics in biological system, electrophoresis of
proteins; chromatographical analyses; chemical and biological mass-spectrometry. Chemometrics.

In the discipline of “Industrial biotechnology” is given scientific foundation of industrial biotechnology. The
sample production of industrial biotechnology; growing and storage term; production of proteins and vitamins;
production of enzymes; production of antibiotics; technology obtaining of entopathogen biopreparations; technology
of production based on water-plants

The module “Ecological biotechnology” inciude the production and role of ecological biotechnology, objects
and products of ecological biotechnology, waste processing of agriculture and obtaining of secondary products.
Technology of obtain biogas production and biofuel. Cleaning technology of wastewater is given.

These topics were formed by modem textbooks and leading intemational publications. The topics of self-
education are formed on the basis of actual trends in this scientific direction and the themes stipulated by the
syllabus:

The case-study topics related to application of theoretical results were included. Glossary includes main terms
with comments in both Uzbek and English languages.

Summarizing, the training courses in food technology for academic staff in Uzbekistan can be applied for the
retraining and professional development in Uzbekistan and should bring valuable impact on professional
development of human resources in Uzbekistan

Kind regards,

\
Prof. Dr Jose Angel Irabien Gulias W
e-mail.: angel Irabien@unican es

Prof. Dr Inmaculada Ortiz Uribe T \;»*g‘r\ﬂT“tB

Department of Chemical and Biomolecular Engineering, Universidad de Cantabria, Santander (Spain)
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I. UIIIYU JACTYPHU
Kupum

JlacTyp pHUBOXJIaHTaH MamJlakatTiap[a, XOPMXKHM TaxpuOaiap acocuaa
“O3HUK-0BKAT TEXHOJIOTHACK ~ KalTa Tail€priaml Ba Majaka OLIMpUII Oyiinua
unuiad 4YMKWIraH VKyB peka Ba JacTyp Ma3MyHHUJaH KenuO YMKKaH XoJijIa
Ty3Wwiran Oynu0, y 3aMOHaBHM Tajabiap acocuja KailTa Talépiail Ba Mallaka
OIIMPUII XKapa€HIAPUHUHT Ma3MyHHHU TAKOMWJUIAIITUPUIL XaMaa OJUN TabJIuM
Myaccacaiapyd TeAaror KaJpJapUHUHT KacOMd KOMIETEHTIMTMHM MYyHTa3aM
omnpud OOpUIIHM Makcaa Kwiaad. JlacTyp MasMyHH OJHH TabJIMMHHHT
HOPMATHUB-XYKYKHI acociapd BaKOHYHUMJIIMK HOpPMaJlapu, WJIFOP TabluM
TEXHOJIOTHSJIApM Ba MEAArorMK Maxopar, TabiuM KapaéHiapuja axOooporT-
KOMMYHHUKAIIUS TEXHOJIOTHSIJIADUHU KyJUIall, amMajiud XOpWXKUW THII, THU3UMIIA
TaxJIWJI Ba Kapop KaOyJl KWJIUII acocjiapu, Maxcyc (aHjap Heru3ujga WIMUNA Ba
aMaJinii TaJKUKOTJIap, TEXHOJOTMK TapakKKUET Ba YKyB JKapa€HWHU TAIIKWII
STUITHUHT 3aMOHaBUM ycnyOnapu OViiMuya CYHITH IOTYKJIap, NeJarorHUHT
KacOWil KOMIIETCHTJIMIM Ba KpeaTumJuru, riodan VIHTEpHET TapMoOFH,
MyJIbTUMEINA THU3UMJIApUM Ba Maco(dagaH YKUTUII YCYJUIAPUHU Y3JIAIITHUPHUIL
Oyiinya sSHr¥ OWiMM, KYHHMKMa Ba MajaKaJlapuHM IIAKJUIAHTHUPHIIHU Ha3zapja
TyTaJlH.

O3UK-OBKAaT MaxCyJOTJIapd KYI KOMIIOHEHTIIM MaxCyJoT Oynu0, ¥3uaa
OMONOTMK ~ KeNmuO YHWKWIITra J3ra TypJdd Xuil KUMEBUH  OUpHKMaIapHU
My>KacCaMJIaHTUPTaH.

«O3uK-0BKaT KUMECH» (aHUHU MYyXUM MyamMmoiapura (akaT MaxcyJoT
TapKUOWHU YpPraHUIIHU TAKOMWUIANITAH YCIyOnapuHu spaTuin OYynuOruHa
KOJIMail, O3MK-OBKAT MAaxCyJIOTJIapUHU O3YKABUW Ba DHEPreTUK KUWMaTUHU
XucoOJaml yCyJIMHU ApaTUIl XaM KHpaJIu.

«O3UK-OBKaT KMMECH»HU OWJIraH MyTaxacCHUclap MaxCyJlOTHU cudatuHu
OLIMPHUII Ba O3UK-OBKAT MAaxCyJOTJIapu WIUIA0 YMKApUILIHUA caMapaiu
TEXHOJIOTUSJIADUHU TaHJIAII Ba SPATUII UMKOHUSTUTA 3ra OyIaauap.

Yuoy ¢an Ttamabamapra TeXHOJOTMKXKapaéHiapiaa pyu Oepanuran
OMOKMMEBUIN peakiusiiap Ba yjiapra TabCHp ITYBUM OMIILIAp, Iy KapaéHiapia

KaTHamaaurad (QepMeHTIap, MHUKPOOpPraHM3MJIAp Ba KyIIMMYa Mojjajiap
TYFpHUCHIa MabIyMOTIap Oepaau.

Moay/THUHT MaKcaJu Ba Ba3udagapu

Onuii TabiMM Myacacajapy TMeAaror KaapJiapHU KadTta Talépnam Ba
MaJlaKaCUHUA OILIMPUII KYypCHHUHI MAaKCaad MeAaror KaApJapHUHT VKYB-
TapOUsIBUN >Kapa€HNapHU IOKCAK WIMHUM-METOAUK Japa)kaja TabMHHIIAILIApU
yuyH 3apyp OymanuraH kacOuil OWIMM, KYHMKMa Ba MaJjlakKaJlaApuHU MYHTa3aM
SHTUJIAII, Majlaka Taja0iapu, YKyB peka Ba JacTypiiapd acocHaa YJIapHHUHT



KacOWii KOMIIETEHTJIMTH Ba TEIArOTUK MaXOPAaTWHH JOUMHHA PUBOKIAHUIITUHU
TabMUHJIAIIIAH HOOpaT.

O3UK-0BKaT TEXHOJIOTHSCH (MaXCyJIoT Typiapu Oyiinya) KaiiTa Tanépnar
Ba MaJIaKa OIIMPHUII HYHATUIIMHU «O3HK-OBKAT MaxCyJIOTJIapu TEXHOJIOTHUICH
MYTaXacCHUCIUTH YKYB pexacuaa Maxcyc ¢aniap O0Jokura KUuputuiran « O3uk-
OBKaT KuMécnm» (aHu YKyB HACTYPUHUHT MaAKCAOU MUH2I064UNAP2Ad O3UK-
OBKAaT MaxCyjloTiapu uWnuiad 4YHKapuIa YHH TapKUOWmard KAMEBHMA
MOJJIaJJapHA Ba TEXHOJIOTHK HIIJIOBAA 103 OepaauraH >kapaéHJIapHU Ba UHCOH
OpraHU3MUra TAhCUPUHU YPraTUIIaH HOOpaT.

«O3uK-0BKaT KUMEcH» (aHWHU acocuid Bazudacu XoMm amé, ipuM Ba Tauép
MaxCyJIOTHM KHMEBHM TapKUOWHM, TEXHOJOTHK WIUIOBJIAp HAaTWXKacuja 103
Oepagurad Yy3rapullUlapHUA, OBKATJIaHUII TU3MMHMHM Ba WHCOHJIAPHHU COFJIOM
YCUIIMHY TaAbMUHJIOBYM OMWUIApHU Ypranuigad uoopar. [y Ounan Oupra sHru

XOM ami€ MaHOaanapu, sSsHrd MaxcyjaoT Typiapu, TAKOMUJUIAIITaH sIHTU 03UK-OBKAT
UIU1a0 YMKAPUII TEXHOJOTHSIIAPUHY SIPATHIL XaM KUPAIH.

MoayJ1 0yii4a THHIJIOBYMJIAPHUHT OMIIMMM, KYHUKMACH, MAJIaKACH Ba
KOMIIeTCHUMSIIIAPUTa Ky HHJIAJUTaH Tajaadaap
“O3uK-0BKAT KUMECH®  MOIYJIH OyiiMya TUHIJOBUYWIIAD KyHUJaru SIHCU
OwinM, KYHMKMa, Majlaka Xamja KOMIIeTeHIWsJlapra J2ra Oyiumnuiapu Ttanad
ATUIIA]IN:

Tunznoseuu:

¢ O3HUK-OBKAT MaxCyJIOTJIApH TypJIapH;

e O3UK-OBKAT MaxCyJIOTJIapy KyIIUMYalapu;

e O3UK-OBKAaT MaxCyJO0Tiapy UIIa0 YUKAPHUILJIA KYJIJIaHIIaUral XoM aéra
KYWHJIaqurad XaBCU3JIuK TajaabiapHu;

e O3MK-OBKAT MaxCyJOTJIAPUHU 3aMOHABUN KUMEBHUM TaxXJIAJI yCYJUIAPUHU;

e O3UK-OBKAT MaxcyJjoTiapura 0erona MoJdalapHUHT TYIIHUII HYIIJIapuHU Ba
KJIaCCU(UKAITUSICUHU;

® palMoHAaJI OBKATIAHHUII aCOCIIAPUHM Ba 03UK-OBKAT KUMECHHU (DU3UOIOTHK
acreKTJIapy XaKuja Ouaumu Kepax.

TUHIJI0BYM:

e (O3HWK-OBKAaT MaxcyJOTJIapuHu cubaTUHU aHUKJIAIAA TaxJWil —KWIJIHII
yCyJUIapHU TAHJIAILL;

o llHHOBaIMOH TaxJIUJ YCYJUIAPWHH KOPUW KUJIHUIIIA TEXHUKA XaB()CHU3IHUTH
KOWJ1aJlapura puosi KAJIuI;

e VHHOBaMOH TaxJaWwl YCYJUIAPUHU  KOPUM  KWIMILJIA  3aMOHAaBUU
KUXO03JIAPHUHT IMKOHUSTIApUIAH (DO TaTaHHUIIL;

e Cudarnu O03UK-OBKAT MaxCyjoTiapu HIUIa0 YHUKApUII YYyH Taa0uK



KWIMHAETTaH yCYJUIAPHUHT PEKUMIIAPUHU POCTIIAIT;

e Taxnun ycynura canOuid TabCUp KWITYBUYM OMUJUIAPHUHT OJIIMHU OJIMIIL;

e 3aMoHaBHM KUMEBMM TaxJIMII yCYJUIApHU MAaxCyJOTJIapHU Typura kapad
TaHJIAll Ba XUCOOAIl KyHuUKmanapuza sra OYIuIy J031M.

TuHrJI0BYM:
® O3UK-OBKAT MaxCyJOTJIapuHH CU(GATHHU TaxJIWI KWIWIIA 3aMOHABUN

yCyJUTapHU THAHJIAII Ba )KOPHIA,

e llHTepHET TH3UMHUJAH O3HMK-OBKAT MaxXCYJIOTIIAPUHU 3aMOHABUH TaXJIWI
ycnyOmapuHy W37a0 TOMWIN Ba yJapHH MyaisH TypAard MaxcysoTiap
TaxJIJIATA TAaBCUS KHJIUIIT;

e O3HWK-OBKAaT MaxCyJjoTjapyd HIUIad YMKAPUII KOPXOHAa MyTaxaccuciapu
OWJIaH TEXHOJIOTUSIIADHUHT Y3Ura X0C KUXATIAPUHU MyXOKaMa KUJIHIIL,

® KOpUH KWIMHraH KUMEBUU TaxJIWII YCYJJIApUHHU aHUKJIAII MalaKanapuza
sra OynuIm 3apyp.

Tunraosuu:

® 3aMOHABHUH TaXJWi1 YCYJUIADUHUHT HMMKOHUSATIAPUHM HAMOWMIN KWJIMIII
TaMOMMJUTAPUHU aXpaTHO KypcaTa OJIuIL;

® MaxCyJOTJIapHHM Typura Kapad TaxJui yCYJUIapUHH YPHUHU Ba YJIapHUHT
XapaKkTepUCTUKATapuHu (papkiair;

® TaxXJIWJ YCyJJIapUHU a3aJUTMK Ba KAMYMIIMKIAPUHU KypcaTHO Oepwiir;

® O3UK-OBKAT Maxcyjoriap cudaTUHU Taxywi  Kwidiga — axoopor
TEXHOJIOTHSUIAPVHHU KYJUTAILL,

® 03MK-OBKAT MaxCyJIOTJIapH MIUIa0 YUKAPYBUM KOMITAHUSIApTa MypoKaat
KWIKIIIAa WHHOBAIMOH TEXHOJOTUSAJIApTra OWJl MabIyMOTIApHU TYFpPHU
Kypcatub 6epa onuin kKabu Komnemenyuanapuza >ra OYIUII JTO3UM.

Moay/iHM TAIIKKJI 3THII BA YTKAa3WII OyiM4Ya TaBCUsLIap
“O3uK-0BKaT KMMECH~ KYpCH Mabpy3a Ba aMaliiil MaIIFyJIOTJap MIaKIuAa
o0 Gopuiay.

Kypcau ykutHin xapa€Huga TabJIMMHUHT 3aMOHABUNM METOIAPH, TIEIArOTUK
TEXHOJIOTUSJIAD Ba axOOpPOT-KOMMYHHKAIAS TEXHOJIOTHSUIAPY  KYJUTAHWIIUIINA
Ha3apJa TyTUJITaH:

-Mabppy3a Japciapuia 3aMOHABUM KOMIBIOTED TEXHOJOTUSIIapU
épaaMuia IPE3eHTAUOH Ba JIEKTPOH-AUIAKTUK TEXHOJIOTHUsIIap1aH;
-YTKa3WIaIuraH amMajiuid MalFyjaoT/iapJa TEXHHK BOCUTaJaplaH,
DKCIPECC-CYpPOBIApP, TECT CYPOBIAPHU, AKIUU XYXKYM, TypPYXJIU
dbuKpamn, KUIuK rypyxJjap OWiiaH WIUIall, KOJUIOKBUYM YTKa3uIll, Ba
OOIlIKa UHTEPAKTHUB TaBJIUM yCYJUIaPUHU KyJUIall Ha3apJa TyTHIAIN.



MoayJHHMHT YKYB pexajaru 001mKa MoayJ/uiap Oujian OOFJIUKJINIH Ba
Y3BUMJIUTH

“O3HUK-0BKAT KUMECHM~  MOAYIM KaiTa Tai€piaml Ba Majlaka OLIMPHIL
nyHamumuHu  “O3MK-OBKAT MaxCyJOTJIAPU TEXHOJOTHUSUIApU~  MYTaXaCCHCIHIU
Oyiinua kupuTwiran “O3WK-OBKaT MaxcCyjoTiapy HILUIA0 YMKApHII Ba YHUHT
WHHOBAIIMOH  TEXHOJOTHCH , “O3uK-OBKaT MaxcyjoTiaapu cudaTtd Ba
xaBcuznuru” Ba “O3HUK-OBKATMHUKPOOHOJIOTHSCH Ba OHMOTEXHOJIOTHSCH OuJiaH
y3IyKcu3 OOFIMK OYnu0, ymoy MoAyUIapHU V3JIAIITUPUINAA aMalauil épaam
oepamu. «O3UK-OBKAT KMMECH™ MOIYJIMHHU TYJIUK V3JIAIITUPHUILIA Ba amaaui
Bazudanapuu Oaxapuuiia “MyXaHIUCIUK TEXHOJOTHSCUIA TU3UMIIM TaXJIUJ
acocnapu “O3HMK-OBKAaT TEXHOJIOTHACH , “OJIEKTPOH NENarorukKa acociiapyu Ba
NeJarorHuHT MaxcHuil, Kacouil ax00poT MalJOHUHHM JIoMuXananr’, xaMmaa “Amanuit
XOPWXKHUM THJIHU YPraHUITHUHT UHTEHCUB yCyJuiapu’” MoAyJuiapu €piam Oepasu.

Moay/IHMHI 0JIMH TABJIUMIATH YPHHU

“O3uK-OBKaT KuUMECH MOAYJM KaWTa Tal€piaml Ba Majaka OIIMPHIIL
nyHamumHu ~ «O3MK-OBKaT TEXHOJOTHUSCH MYTaxacCUCIUIM OYiuda Maxcyc
MOAYJUIapAaH Japc OepyBuu mnpodeccop YKUTYBUMIAD YUYYH MYXUM VPUHHHU
sraymaiau. Ymoy moayn Onuii TabiauM Myaccacajapuja Tanada Ba memaroriiap
TOMOHMJIAH YKYB-WIMHMI HWUUIAPUHUA OJMO OOpHIl Y4YyH acocuil Hazapuil Ba
aManui OuauMIIapHu Oepaau.

Moaya 0yin4a coatjiap TAKCUMOTH

Mopnyn Bazudacu Coatnap
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1 O3UK-0BKAT MaxCyJIOTJIapu TapKuOW Ba OKMIIOHA 2 2
O3UKJIAHUII ACOCTAPHH.
2 | O3uK-OBKAT MaxCyJIOTJIapH TapKuOuaaru Onoyioruk gaon | 2 2
Ba TOKCUK MoJIajap.
3 O3uK-0BKaT TapKHOUAArk KyIMMya Moiianap 4 2
4 O3HK-0BKAT MaxCyJIOTJIAPUHU 03YKAaBHI Ba YJHEPTEeTUK 4 4
KUHMAT KapTaCUHU TY3UIII
5 AMMHOKHUCIIOTAJIN CKOP KYPCAaTKUYMHH AHHMKJIAI 4 4
6 Kamu 16 6 8




HA3APUN MALIFYJIOTJIAP MABMYHHU

1- maB3y:03HK-0BKAT MaXCyJ0TJIapU TAPKHUOU Ba OKUJIOHA
O3HKJIAHHMII ACOCTAPUH

O3uk-oBKaT MyaMMmonapu. O3HMK-OBKAaT MYyKaMMOJApUHM XaJl KWJIMIIJIA
KMMEBUM  TaxJIWJI  YCYJUIADUHU  axaMuATH. VIHCOHMATHH  O3MKJIAHMINNIA
OKCWIJIAPHU Ba YIJIEBOJJIAPHU aXaMUATU. YTJIEBOJJIApHU (PU3HUOJIOTHK aXaMUSTH.
O3HK-OBKaT MaxcCyJjoTJIapy TapKUOHUIAaru OpraHuK KUCJIoTanap.

OOM Tapkubuaar JUnuaiap.
2-maB3y: O31K-0BKAT MaxcyJIOTJIapu TApKUOUIaru 6MoJIoruk ¢aoJa Ba
TOKCHK MOJJaJiap.

®epmenTinapan  ymymuii TaBcupu.PepMeHTIap Ba yiapHU (HaoJUIUrUra
Tabcup ATyBur omwuiap. OOM TtapkuOuparn MuHepan wmoxazanap. OOM
TapKUOUJaru HoaTMMEHTap MOAaIap.

3-MaB3y: O3UK-0BKAT MaxcCyJIOTJIap¥ TAPKHOMIATH KYIIMM4a
MmojaaaJap.

Konceppantnap. AHTHOMOTHKIap. AHTHOKCHIaHTIIap. buonoruk (daon
KymuMuanap. B MopmanapHu KiaaccH(pUKALMACH Ba MaxCyJoTaapra TYIIMII
nymnapu. Tokcuk monmanapHu Typiapu. O3MK-OBKAaT XaB(QCU3IUTMHU HA30paT
TU3UMU.

AMAJIUHA MAIIFYJOTJIAP MABMYHH

AManuii MalFynotiapAa THHTJIOBUMIAPD VYKYB MOIYJJIApU JIOMpacujaru
VDKOJIMW TOIIIMPUKIIAP, KEUcnap, YKyB JIOMHXaJdapu, TEXHOJIOTUK KapaéHiiap
Owad OOFIMK Ba3USITIIM Macajajlap acocua aMalliii UIlJIapHu Oakapaauap.

AMaiii MalFyynoTiap 3aMOHaBUM TablUM yCiyOjaapu Ba HWHHOBAIMOH
TEXHOJIOTHsJIapra acoClaHraH XOJJa YTKasuiaagu. byHIaH Tamkapu, MyCTaKWII
xojija VKyB Ba WIMUN anaOuérnapiaH, 3JIEKTPOH pecypciiapiaH, TapKaTMa
MaTepuaiapaad QonasaHuIl TaBCUs STUIIAIH.

1-amayuii MalIFyJIoT.
O3uK-0BKAT MaxCyJIOTJIAPUHHU 03YKABHI Ba JHEPreTUK KUiiMaT
KAPTACHMHM TY3HIIL.

O3UK-0BKaT MaxcCyJIOTJIapUHU 03YKABU Ba SHEPreTUK KUMMATUHU, YIAPHUHT
KUMEBUHM TApKUOUTA acOCaH XUCOOIIAI yCIIyOMHHU YPTaHHIIL.

ViuryBun GepraH BapMaHTra MOC XOJHA O3HK-OBKAT MAaxCyJIOTIApHHH
03yKaBUH Ba DHEPIreTUK KUMMATUHUA aHUKJIAII.

2-aMaJIuii MaIIFyJIoT.
AMHHOKHCJI0TAJIH CKOP KYPCATKUYNHN AHUKJIAIIL.

NHconnapuu o3ykianuiyaa oupop oup amuHokuciaotanu (AK) 6¥nmacouru
a30Tau OanaHcra cajnOui Tabcup dTaaud, OyHAa acad cucremacu (PaosMsITH
Oy3usiaau, TaBAAHUHT YCUIIM TYXTaau. bUTTra aMHMHOKMCIOTAaHU €TUIIMACIHIH,
OOIIIKa aMUHOKHCIIOTaHU Yajia y3iallTUpUIIra ou0 Kesau.

OKCUIHMHT OHMOJOTHMK KuilMaTuh mact Oynca, YpHU KOIUTAaHMAaWIuraH
amuHokucnoTanapra (YKAK) 6ynran (M3HONOIMK TagaGHM KOHIMPHII yUyH
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OBKATJIAHWIII palMOHUra KyN MHUKIOpAAa OKCWI Kymwuin Kepak. OpTukua
AMHHOKHCJIOTAJIAp >KUTAp]la TJIMKOTEH Ba €fra ailjlaHau.

YKUTHII ITAKJIJIAPHA
Maskyp MoayJ Oyinda KyiHuaara YKATUII aKJmapuaas honaanaHuiaiu:

- Mabpys3ajap, aMajiuil MalFyjaoTiaap (MabIyMOTIap Ba TEXHOJOTHUIApHU
aHTIIa0 OJIMII, aKJIMH KU3WKWIIHUA PUBOKJIAHTHPHII, HA3apUi OMIMMIIApHU
MyCTaxKamJiall);

- JaBpa cyxoOatiapu (kypuiaérran jJjoiuxa edumiiapu Oyinda takiudg Oepuii
KOOWJIMSITUHU OUIUPHIL, IIMIUTHUII, UIPOK KUJHUII Ba MAHTHKUN Xyrocalap
YUKAPUIII);

- 0axc Ba MyHO3apajap (Jiolimxajiap e4umMu OyilMua manusuiap Ba acociu
apryMEHTJIAPHU TAKAUM KHJIWII, SIIATHII Ba MyaMMOJIAp €YUMUHU TOIHII
KOOMJIMSITUHU PUBOXIIAHTHPUI).

BAXOJIAII ME3OHU
MakcumaJg
Ne b b
) axoJiani TypJjaapu G ajiap
1 Keiic Tommmpuiapu 2 6amn
5 MycTtakui Ui 2.5 0.5 e
TOMIIHPUKIIAPH

- “O3uK-0BKAT KUMECU MOAYJIU YUyH *KaMu 2,5 Oalla axXpaTuiaif.

MycTakui TabJAuM MaB3yJdapu

MycTakui TAbJIMMHH TAIKWJI ITHIIHUHT IIAKJIM BAa Ma3MYHH

MycTakua TabiuM TETULIUIM VKYB MOAYJIM OViinya wunuiad YUKWITaH
TONMIIMPHUKIIAP acOoCHAA TAIIKWJ 3TWJIAAA Ba YHUHI HATHMKACHIA THUHIJIOBYUIAD
OUTHPYB UITMHU Tal€praiau.

butupyB umm (joiiMxa WIIM) JoWpacuja Xap OUp THHIJIOBYM Y3U Japc
Oepaérran Momynu OViu4a OJIEKTPOH YKYB MOJIYJUIAPUHUHT TaKIUMOTHHH
Tanépanu.

ONeKTpOH YKyB MOIYJUIAPUHUHT TaKIMMOTH  KyWMIaru  TapKuOui
KucMmItapaad ubopar Oymaau:

Cumnabyc;

Keiicmap 6anku;

Mag3synap 6yitnua TakIuMoTiap;

bomika martepuamiap (MOIynHH V3mamTupuinra €pjaaM OepyBUM KyIIMMYa
MaTeprajIap: 3JIEKTPOH TAbIUM PECYPCIIapU, Mabpy3a MAaTHHU, INIOCCAPH, TECT,
KpOCCBOP/I Ba OOIIIK. )
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DJEeKTpOH YKyB MOIYJUTApUHU Tallépialiga KyHuaaruiapra aioxuaa bTuoop
oepuitaiu:

- TABCUS KUJIMHTaH a1a0uéTIapHy YpraHuil Ba TaxXJIuil STHUIIL;

- COXa TapaKKUETUHUHT YCTUBOP MYHAIMIIIAPH Ba BazudaiapuHu EpUTHILL,

- MyTaXacCUCIUK MOAYJUIAPUIATA UHHOBALMSUIAP/IaH XaM/1a UIFOP XOPHKHIM
Takpubanapaad doiganaHu.

[yHuHrACK, MYCTaKuWid TabJIUM >Kapa€HHU]la TUHIJIOBUM KacOuil (aonusTu

HaTIDKaJapuHU Ba Tanalanap y4yH sIpaTWiIraH YKyB-METOIMK pecypclapHHU
“DnekTpoH NoTp}oano” TU3UMHUTA KUPUTUO OOPHUIIN JO3UM.

JlacCTypHUHT aX00pPOT-MeTOAUK TABMUHOTH
Moaymnapan  YKUTHII Kapa€HHIa UINUIA0 YUKWITaH —YKYB-METOJUK
MaTepuaiap, TETUILIM coXa Oyiinua wiMuil xKypHauiap, MHTepHeT pecypciapu,
MyIbTUMEANA MaxCyJOTJIapd Ba OOIIKa OJJIEKTPOH Ba KOFO3 BapUaHTAAru
MaHOaanapaaH (honanaHuIaIu.
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II. MOAYJIHU YKUTHUIIJIA ®OUJAJTAHUJTIAJIUTAH
UHTEP®AOJ TABJIUM METO/JIAPH.

«O®CMY» meToau

TexHOJOrHAHUHT  MaKcagu: MasKyp TEXHOJIOTUS HIITUPOKYMIAPIATH
yMyMU# (pUKpIapaH XyCycuil Xyocanap YHKapuIll, TaKKOCaIl, KuECTIall OpKain
ax0OpOTHHU Y3NAIITUPHUIL, XyJIOcaNalll, IIYHUHTIEK, MyCTaKWUJI WKOAUM (UKpIall
KYHUKMAJIApMHU LIAKJUIAHTUPUINTA XW3MaT Kuiaaad. Maskyp TEeXHOJIOTUsIaH
Mabpy3a MallFyJl0TJIapuaa, MyCcTaxKaMmilallla, YTUIraH MaB3yHU Cypallja, yura
Bazuda Oepulga XamMJa aMaluil MaIIFyJOT HaTWXKaJapUHU TaxJIMi HDTHILIIA
doitnananuI TaBCUS ATUIIA/IN.

TexHoorussHM amaJjra OIMPHUII TAPTHOM:

- KaTHaIIYWjIapra Map3yra ouj OyJraH sSsKyHUH XyJjoca €KU FOsl TakiIugd

ITUJIAN;

- xap oup umrupokuura ®CMY TEXHOTOTUICHHUHT OOCKUIJIApH €3UITaH

KOFO3JIapHU TapKATHUIIAIN:

* GUKPUHTU3HU OaEH STUHT

* dukpuHTH3HU OaéHura cabad
KYpCAaTHHT

* Kypcarran cabaOMHTU3HU
nucO0T1Ia0 MUCOJ KEITUPUHT

* GUKPUHTH3HU yMYMJIAIITHPUHT

- MIITHPOKYMIIADHUHT MyHOCa0aTIapu MHANBUAYAT EKU TYPYyXHUM TapTHOIa

TaKJIUMOT KHJIMHAITH.

OCMY  Ttaxauiau KaTHalrguiaapaa KacOuii-Hazapuil OWIMMIIApHM aMallui
MalllKjIap Ba MaBXKyJ TaxpuOaigap acocuaa Te3poK Ba MyBaddakuariv
V3IamTUpUIUIIITra acoc Oyiaau.

Hamyna: “Maxcynor tapkuOugaru € MojaajapHu Tymuul cababmapu’
MaTHUHUA EpUTHO OepuHT?” CaBOJWHU WYHAITUPYBUYM YCIyOWd TaBCUsIIAp
épaamuia xaaBaiija kaBoo Oepuin
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MyHanTupyBun yciy6uii TaBcusIap:

Casoi Maxcynot Tapkubuaaru €1
Mo/I1anap

(®)DukpuHru3HU 6a€H YTUHT

(C)Dukpunrusz 6aéuura cadbad KypcaTHHT

(M)K¥pcatran cabaOuHTH3HH
UCOOTIIOBYM Il KENTHPUHT

(YV)DuUKpUHIU3HA YMYyMIIAIITUPUHT

“Maxcynot Tapkuouaaru € moanaiap” mapsycura “©CMY” TeXHOTOTUSICUHU

KYJUTAaHWJIUIIN
o |- (puxpuHTH3HK OAEH STUHT)
En Mopianapra HUManap KMpaju.
Cc |- (puxpunrnz 6aénura cabad KypcaTHHT)

Maxcynotiap cudaru Tai€piam TEeXHOJOTHACH, XOM aIlIEHH CaKJIalll IapOUTIapH
OuiaH axxpanud Typaaiu.

M |- (xypcatran 6aéHUHTU3HU aCOCIOBYM AN KYPCATHUHT)
MaxcynoTiap Taiépamaa XxoMm améHu cudatu Ba TEXHOJIOTHK PEXUMIIAPTa TYIIUK
prosl KWJIMHMaca €1 MOJJAapPHU TYIIHII SXTUMOJIU KYTIasiJiy.

vy |- (pUKPUHTU3HN YMYyMJIAILITUPUHT)
Xowm aménapHu TapkuOuaa €n Moaganap 0yamaca Ba TEXHOIOTHK peKUMIIapra
TYJIUK pUOsi BUJIMHCA &1 MOJIAJIApHU MaxCyJIOTJIapra TYIIHUII SXTUMOJIM KaMasiiy.

“Keiic-cTaan” MeTOaH

«Keiic-ctagm» - uHrIM34a cy3 Oynub, («case» — aHUK Ba3UsAT, XOJHCA,
«Stadi» — YpraHnMok, TaxJui1 KHJIMOK) aHUK Ba3HUATIAPHU YPraHWI, TaXJIMI
KWIKII acoCHIa YKUTHUIIHU aMajra OUIMPHINTa KapaTUiraH METOJl XUCOOJiaHaIu.
Maskyp w™eton gactinad 1921  #imn  DapBapa yHHUBEpCUTETHAA aMalldid
Ba3USATIApJAH MKTUCOAWM OomkapyB (anmapunu ypranumaa GoigaIaHuIn
TapTuOuna Kymnanwiran. Kedicma  oumk axOopoTiapiaH €KUM aHUK BOKea-
XonucamaH Ba3uAT cudaruga Taxymia  yudyH (doipamanum MymkuH. Keiic
XapakaTiapyu Y3 wuura Kywmparuiaapau kKampaO omaau: Kum (Who), Kavon
(When), Kaepna (Where), Huma yuyn (Why), Kannaii/ Kanaka (How), Huma-
Hatwka (What).

“AccecMeHT” MeTOIU

MeTOAHUHT MAaKCaaAW: Ma3Kyp METOJl TabJIUM OJYyBUWJIAPHUHT OHIUM
JapaxacMHW — 0axoJiall, HazopaT KWIWIL, Y3JalITHPUII KYpCaTKUYM Ba aMalluid
KYHUKMAaJIApUHU TEKIIUPHUILTA UYHAUITUPWITaH. Ma3Kyp TEXHUKA OPKaJIA TabJIUM
OJyBUWJIADHUHT  Owiuil  QaonusaTd Typau  HyHanmuuuiap (TecT, amaiuid
KYHUKMaJIap, MyaMMOJHU Ba3WSTIApD MAIIK{, KUECUH TaxjImi, CHUMITOMIIAPHU
aHMKIam) Oyiinua Talmxuc KWIMHAIN Ba 0aXxoIaHaIu.

MeToaHu amMaJira OmMpHII TAPTUOU:

“AccecMeHT” napaaH Mabpy3a MAaIIFyJoTiapuia TanaOalapHUHT EKU
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KAaTHAIMYWJIADHUHT ~ MaBXyd  OWIMM  JapaXaCWMHW  YpraHuWIiaa,  sSHTH
MabJIyMOTJIapHM Oa€H KWIMINJA, CEMHUHAp, aMajuid MallFyjJoTiapia 3ca MaB3y
EKM MabIyMOTJIApHU Y3JIAIITUPUIN JapakKaCUHU OaxoJialll, IyHUHTIEK, Y3-Y3UHU
Oaxojamn MakcaauJa WHAWBHAyal Mmakiaga  (oWgaJaHWIl TaBCUS OSTUJIAIH.
[IIyHuHTAEK, YVKATYBUYMHUHI WXKOJIWM EHIAIIYBM XaMmJa YVKyB MakcajlapuaaH
KeJnb YuKUO, acCeCMEHTra KylMMua TONIITUPUKIAPHA KUPUTHII MyMKHH.

Hamyna. Xap Oup karakmaru TyFpu >kaBoO 5 Oamn €ku 1-5 Oanrava
0axoJIaHUILINA MYMKHH.

MaxcyJioT.

TECT KHECHU TAXJIWJI
1.®yHKkumnoHaJu 03UK-0BKAT Maxcynoraap TapKuouTa
MaxcyJIoTJiapu 0y KYLIWIaAUTraH WHTPUAUECHTIIApHU
a) uconnu cornurura oiina TaXJINJI KUJINHT.

KEJITUPYBYA  WHIPUJIMEHT  KYLIWITaH

0)UHCOHTa PHEPrusi OepyBYU MaXCYJIOT.

B) MHTPUJUEHT KYIIHJIMaraH MaxcyJyoT.
') IHCOHHU TYK TYTYBYU MaXCyJOT.

TYIIYHYA TAXJWIHN AMAJIMA KYHUKMA
NHrpuaveHT cy3uHu TaxJIni KUJIUHT. Narpuaventimapan  maxcysnomiapra
KYILINII YCYJUIAPUHU TaXJIUJ KAJIMHT .

“Nucept” MeTOaM

MeToanuHr mMakcaau: Maskyp meToa VKyBUMJIapJia SIHTH axOopoTiap
TU3UMHUHU KaOyJ KWIHMII Ba OWJIMIIApHH Y3JAIITHPUIUIINHN EHTUJUIAIITHPHII
MaKcaauIa KyJUIaHWIaaH, ITYHUHTICK, 0y METOA YKyBUMIAp YIYH XOTHPA MAIIKH
Ba3upacuHu xam yTaiiau.

MeToaHu amajira OIIMPUII TAPTHOU:

» VKATYBYM MAIFyJ0oTra KaJap MaB3YHUHT aCOCHH TyIIyHYaJapH
Ma3MyHH EpUTWJITAaH WHITYT-MaTHHHA TapKaTMa €KW TaKIUMOT KYPHHHIINIA
Tanépaanau;

» SHTH MaB3y MOXHUSATHHH EpPUTYBUM MAaTH TabJIUM OJIyBUHJIApra
TapKaTUIAAN KU TAaKIUMOT KYPUHHINNA HAMOWUIIT ATUIIAIN;

> TabJIUM OJIyBUMJIAD WHIWUBUIYyaJ Tap3/ia MaTH OWJIaH TAaHUIIAO YHKHUO,
V3 maxcuil KapanulapuHu Maxcyc Oenrunap opkainu udomanaiiamnap. MatH
OwiaH uniana tajgadanap €ku KaTHAITYWIApPTa KyWnaara Maxcyc Oenrwiapiaad
doiinaaHnI TaBCHS dTUIIAIN:
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Bbearnaa
p 1-mat | 2-maTH | 3-MaTH

“V” — TaHHII MABITYMOT.

“?” — Ma3Kyp MabJIyMOTHHM TYIIYHMAJUM, H30X
Kepak.

“+” Oy MabIyMOT MEH yUyH SIHTUJIHK.

13 2

— Oy ¢ukp €Eku Mas3Kyp MabIyMOTra
KapIuvuMaH?

benrmmanraH BakT SKyHJAHTa4, TabJMM OJYBUMJIAP yYyH HOTAHWII Ba
TylIyHapcu3 OyiraH MabJIyMOTIap YKUTYBYM TOMOHHUAAH TaxJIMJI KWUJIMHUO,
W30XJIaHA/IM,  YJIAPHUHT MOXUATH TYiIuK Eputwiaaun.  CaBosuiapra »aBoO
Oepuiaay Ba MAIIFyJIOT SIKYHJIaHAIH.
Benn /luarpammacu MeToau

MeTtoanuHr makcaau: by meTon rpaguk TacBUp OpPKaIU YKUTHIITHH TAIIKHII
ATUII MIAKIAM OYnuO, y HMKKUTAa V3apo KECHINraH aijlaHa TacBHPU OpKaIU
udonanananu. Maskyp MeTOJ Typiu TyUIyHUajgap, acocjap, TacaBypJIAPHUHT
aHaJIM3 Ba CUHTE3WHU MKKU aCMEKT OpKaJd KYpuO YMKHUII, YIApHUHT YMyMUN Ba
(bapKIOBUYM XKUXATIAPUHN aHUKJIAI, TAKKOCIAll UMKOHIUHH Oepajiu.

MeToaHu amaJira OIIMPHUIL TAPTHOU:

® UIIITUPOKYHIIAP UKKHU KHIITUIaH noopar KyTaukiaapra
OupJalmITupuiaaguiIap Ba yjapra KypuO UYMKWIAETraH TyIIyHYa €KU ACOCHUHT
y3ura xoc, hapKiu Kuxariapuau (EKU akCu) Toupayiap naura €310 YMKUII TaKkIud
ATUIIA]IN;

eHapOaT/marm OOCKMYJIAa HWINTUPOKYMIAD TYPT KUIIKUJAH HOOpAT KUYUK
rypyxJjapra OupjamTupuiagn Ba xap Oup XKyPTIuK 3 Taxjimiu OWiIaH Typyx
ab30JIapUHU TAaHUIITUPAIUIAD;

¢ KyQTIMKIAPHUHT TaxXJWIM OIIMTWITa4, yhaap Oupramamud, Kypuo
YUKUATAETraH MyaMMo €XyA TYIIyHYaJapHUHT YMYyMHUN >KUXATIapuHd (EKU
dapxin) u3nad Tomaawiap, yMyMJalTUpaguiap Ba JOUpavyalapHUHT KECHINTaH
Kucmura €zaaumiap.
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«COHI[aH OJIMHTaH MaxcCyJoTJjaap» MaB3yCura «BeHH Aarpammacm>» yCyJIuHHU

KyJl1an

B. Cosinnu n301AT
Cos smpokyanapu

TapKUOUJAru OKCHILIap

pH 8-11 mu cyB

spuTMacu OusaH

AKCTpaKLMIAHAIN Ba

sputmanu pH 4,2-4,5

A. Cost oKCHII
KOHIIEHTPATH
Cos oxcuin
KOHIEHTPATH TO3AJIAHTaH
Ba EFCU3JIAHTUPUIITAH COsl
SIMPOKYAJIAPUIAH CYyBJIa
SPUNIUTAH OKCHUIICHU3

Mojganap oiauo KEeJITUPUIUO UyKMara
TanuiaHuo TaépraHaau. Tymmpuiaad. OKCUILINA
Konuenrtpar Tapkubua Macca I0BWJIAJIU Ba

sputMmanu pH 6,8
KEJIITUPUJIaIU Ba

65-70% oxcui Oynaau.

v

C.Cos smpokyaiapu yMyMuii Xxom aii€ 0ynnuo
TO3aJlaHTaH, HAaBJIAHTaH, Xap XUJI UIIIOB
Oepuill >kapaéHiapuiaH OJMHTAHCOS YPYFH
XUCOOJIaHAIN.
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I11.HASAPUH MATEPUAJLJIAP

1-mMaB3y:O3MK-0BKAT MaXCyJIOTJAPU TAPKNOU Ba OKWJIOHA 03UKJIAHUII

acocJapu
Pexa:

1.1. O3uK-0BKaT MyaMMOJapH.

1.2. NHCOHMATHY O3WKJIAHUIINA OKCHJLIAPHU Ba YTJICBOJIAPHU aXaMHUSTH.

1.3. YrneBoanapau (pU3MOIOTHK aXaMUSITH.

1.4, O3uK-0BKAT MaxCyJIOT/Iapy TapKUOWard OpraHuK KUCJIoTajap.

1.5. OOM Tapkubugaru Jumnuaiap.

Tasinu ubopanap: oxcuniap, yenegoonap, éenap, opearux KUCiomaiap,

1.1. O3uK-0BKaT MyaMMOJIapH.

NHCOH opranusmura TyIIaguraH O3yKaBUWA MOJJAIAp XyXKaWpajaa o3
Oepaguran Mypakkad OMOKMMEBHUU >Kapa€Hiiap HATHXKACHUJA, UWHCOH OpPraHu3MHU
Y4yH KEpakid IUIaCTUK MOJAJajap Ba JHeprus OwiaH TabMuHIaiiau. byHnan
TalIKapyd O3MK-OBKAaT MaxCyJOTjapd HWHCOHHM JaBoJiall Ba NPO(PHIAKTHK
GyHKUMsIIapHU OaKapuIIN Kepak.

Xo03upru KyHJla MHCOHJIAPHU O3MKJIaHUIIHMIAa OWp KaHya KaMYWIHKJIaApHU
KYpHII MyMKHH:

- XaWBOH €FUHU KYII UCTEHMOJI KUJIHIII,

- TYWMMHMAaras €f KUCJIOTaJlapHU TAaHKUCIIUIH;

- XaWBOH OKCWJIMHH KaM UCTEHMOJI KHJIUIIL;

- BUTAMUHJIAPHU TAaHKUCIIWTH;

- MHHEpaJ MOJJATapHU TAHKUCIUTH (KaIIUi, TEMHD);

- MHUKpOXJIEMEHJIapHU TaHKUCIIUTH (CEJIeH, pyX, Hoid, GTop);

SAurn Ba TaKOMWUIANIITHPUIITaH 03UK-OBKaT MaxcCyJoTJIapu
TEXHOJIOTUSICUHM SIPATUILA, AXOJMHHM O3UKJIAHUII TH3UMUHU YPraHWIIHU, KaliTa
UIUIAll Ba O3UK-OBKAT CAHOATM KOPXOHAJTApPUHU XOJATUHU, JeMOrpadux
Y3rapuiiapHu YpraHuiHy Tajnad dTaiau.

By unuiapHu puBOXIIAaHTHpUIIAA Ba TAaTOMK ASTUIIAA O3UK-OBKAT KHUMECH,
O3UK-OBKAT OWOTEXHOJOTHUSCHU, TEXHOJOTUK >KUXO3Jap, TaxJui YCylJlapu H
cudaTHU OOIIKAPHUII COXACH A IPUIITHIITAH IOTYKJIAp MyXUM axaMusiTra ara.

IOkopuna KalT KWJMHTAaH MacajlaJlapHM XaJl KWJIWII XOM amié Ba Tauép
MaxcCyJIOT TAPKUOMHU YPTraHuI yCyJulapu OUSTUIIHU Tanal 3Taau.

O3uK-0oBKaT KUMECH (aHUHU MYXHM OVIMMHUTa — O3MK-OBKATHU TaXJIMJ
yCIIyOJIapuHU Ba TAJAKUKOT TU3WMHHH SPATHUI, KOMIIOHEHTJIAPUHH, O3UKABUN Ba
Oouonoruk ¢Gaos KymuMUaJapHH, 3apapiad MOAIATIApH TaXJIuil KAJIUII Kupaau. by
O3UK-OBKAT KUMECH (PaHMHU MYXUM OYiIuMH OYIu0, aHANUTUK Ba (PUBHK-KUMEBUI
Ba Oomika Ownumiiap OunaH y3apo OofjaHraH. by OVIMMHUHT PUBOXJIAHUIIIY,
camapajiop Ba MIIOHWIN TAJKUKOT yCIyOnapu Ouinad OenruiaHaiy.

FOxopua KailT KWJIMHraH MacalajlapHu Xajl KWJIUII XOM aiié Ba Talép Maxcysior
TapKUOWHU YpraHulll yCyJIapy OWIUIITHYU Tanad 3Taau.
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by ¢an o03uK-OBKAT MaxCyJNOTJIapUHH TapKUOWHU TaXJWIUAA SHTH
TU3UMJIADHUA Ba AaHMKJAIl YCIyOJapuHU SIPAaTUIIHU XaM Y3 UWYHMra OJIaJiu.
Maxcynor TapkuOujaru KOMIIOHEHTJIAPHUA TY3WIHIIH, (GYHKIUICH Ba
KOMITIOHEHTJIApHU ¥y3ap0 TabCUPHUHHM VPraHWIIHHU, 3apapiid Ba &1 MOJJalapHU
YpraHuiIHu KapaTuiaiu.
3aMOHaBHI 03MKa MaxCyJOTJIApUHU KIIACCU(DUKAIUSCH.
1. OMMara MyIpKajlaHraH aHbaHaBUM Ba siHTU Typaaru OOM
2. Ommara myokamianrad Gyrakmmonan OOM.
3. AXanuHu MablyM KUCMHTra MyJKaJlJIaHTaH (Maxcyc KOHTHHTEHT, SKCTpeMal
[IAPOUT/IA UIIIJIOBYM KOHTHHTEHT Ba 0.) OOM.
4. Bbomanmap Ba xomuiaaop aémiap Ba €mr OoJyanu aénmmapra MyJbKaUTaHTaH
OOM.

5. HaBonam pynkuusuim OOM.

OyHKIMOHAI O3MK-OBKaT MaxcyjoTiapu Oy HMHCOHHM co¥iurura ¢doiina
OepBUM HMHIPUAMEHT KYIIWJITaH MaxcyJoTiapra auTwiagu. by waxcynotinap
KacaJUIMKra KapUIWJIMTMHU KydyaWTHUpagud, HHCOH OpPraHU3MHUHHU (U3HOJIOTHK
Kapa€HIapuHu  sAXUwIanaM.  MacanaH, KOHJAaru XOJECTEpUH MUKIOpPWHU
KaMaWTUPYBUM  MaxcCyJoTiap, paK KacaUIMTMHU 0ab3u  KYpUHUILJIApHU
KaMaWTUPYBYU MaxCyJIOTJIApHU alTUII MyMKHH.

Anru Ba TaKOMUWUIANIITHPUIITaH 03UK-OBKaT MaxcCyJIOTJIapu
TEXHOJIOTUSICUHM SIPATUILA, AXOJHMHHM O3UKJIAHUII TH3UMUHU YPraHWILIHU, KaliTa
WAl Ba O3UK-OBKAT CAHOATM KOPXOHAJTApPUHU XOJATUHU, JeMOrpaduk
y3rapuiiapHi YpraHuilHu Tanad 3Tajau.

Cyuru Wwinapia Makpo- Ba MUKPOHYTPUEHTJIApHU OuWiaH, OpraHusmia
cuHTe3 Oynmaiiauran 28-32 HyTpueHTIapra karta >Tudop Oepuimoxna. bynapra
YpHU KOIUIaHMalAUraH aMMHOKUCIIOTajIap Ba yJIapHU MYTaHOCHUOJINTH, MOJIUEH EF
KAciaoTajzap (MabiIyM KHCIOTaJapHM HHUCOATH), BUTAaMHUHJIAP, O3UKaBUH
TYKAMAaJIap, 3apapiau €1 MoJaaiap KUpaau.

En mMonnanapra: oFMp MeTamnap, IeCTULHMAIAP, AaHTUOMOTUKIIAD, PAJUALIUOH
MoJ1a MaHOauIapu Ba OOIIK. KUPAJIH.

WxkuHun ~ #yHamum Oy ~ TEXHOJIOTMK  apaHJa  Makpo-  Ba
MUKPOHYTPUEHTIAPHU,0M0IOTUK  (aosl KymuMYalapHu Ba €7 MOJJaNapHU
Y3rapuiura OaruiliaHTaH.

TexHONOruK *apa€HlIapHU amalira OLIMPUILI YYYH KYJUIAHWIAQIUTaH SHTU
UIUIoB Oepulll ycysulapHu (xapopar, rokopu TyiakuHiu yactota (CBY), undpa
KU3WI Hyp OuiaH MIUIOB, yibTpa-OumHadma Hyp OWiaH WIUIOB, YJIBTPa-TOBYIIL,
dbepMeHT mpernapatriapu Ba OOIIK.) MaxcyjoT cudartura (03yKaBUM Kuiimartra,
xaB(cuznuru, TabmM, HaQuUCIUTM Ba OOIIK.) TAbCUPUHU YPraHUIIHU Y3 HUHUra
OJIaJIH.

Jlexun, xo3up Qakar MaxcyJoT TapKuOumaru O0ab3u KOMIIOHEHTIAPHU
y3rapuiHA ~ ypraHuml OujlaH YekJaHMaclaH, YJIapHH Y3apo TabCHpH,
JNECTPYKIUACH, TpaHCchopMalMsiacy, CTPYKTypacu Ba xaB(cu3 OMpUKMaIap XOCHII
Oynmumm Ba OyJmapHU O3WK-OBAT MAaXCYJOTJIApPUHHM O3WKABHM KUWMATHTA,
xaB(cu3nUrura, TAbMHra, XMJIura Karrta STHo0p OepruiIMoKaa.
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AWHUKCa CYHTHM HWIapja SpUILIIITaH WIUIOB OCpUIIHM SHTU YCyJlapura
kKatTa 3THOOp OcpmiMokaa. (xapopar, CBU, UK, Y®-nypnami, YiabTpaToByII
bepMeHTIIpenapaTiapy Ba OOIIIK. ).

1.2. VHCOHMATHM O3UKJIAHMIINAA OKCHU/UIAPDHH Ba YIJIeBOMJIAPHH
axaMUsATH.

MabnymMKH, OKCHWIUIAp WHCOH O3UKJAHMIIWAA MYXUM YpUHHU Srajuiaiju.
Xanakapo COFJIMKHU Cakjiall TaIlIKWIOTH Ba (Qeaepan arpocaHoaT YHOIIMacu
TaBCUsCUTA Kypa MHCOHHM | KyHJa okcuira Oynrad tamabu 60-100 r HM Tamkui
stamu. EKU 03MK-OBKAT MaXCyJNOTHHM YMyMHil Kaatopuscuru 12-15% Tamkui
ATUIIM Kepak.YMyMul sHeprussHu 6-8% XallBOH Ba YCHUMIIMK OKCWJIMIA TYFpHU
kequmu Kepak. MuHconHu 1 kxr BazHura 1 rpamm, OonamapHu &mmra Kapad
IrpamMmmaan 4 rpamMmraya Tanao KI/IJII/IHaI[I/Il.

Karra €umum spkakinap yuyH 73-120 rpamm, aémmap yuyH 60-90 rpamm,
XKymilaZaH XailBoH okcuiin 43-65 1 apkakiap yuyH Ba 43-49 rpamm aémnap y4yH.

Orup WH(DEKIMOH Ba >KAPPOXJIMK KacaluHU, Hadac ONMI, Xa3M KHIIUII
OpraHyiapy KacajUlaHTaH MHCOHJIAp YUyH OoKcwuira oynrad tanad 1 xkynma 110-120
r, Kaua auadetu OwinaH kacayutanraniap yuyH 135-140 r, Oyiipak xacTaiukiap
yuyH 3ca 20-40 r Tamkui 3Taau.

Xo3upru KyHzaa xap Oup MHCOH KyHHra meépaaru 70 r xailBOH OKCHUJIMHH
ypuura 60 r ucrepmon KwinTu.Ep ro3mma okcmnra Oymran tankuciuk 10-25
MJIH.TOHHaHH Tawkuil 3Taad. Ep ro3uparm 6 MIIpA. axoJIMHU SPMHUCH OKCHJI
TAHKUCJIIUTUHU OOLIMIAHKEUUPSTITH.

OKcHJI TaHKHUCIWTH O3UKJIAHUIIHU KaTTa MyamMMoOcH xucoOsaHagu. Okcui
TaHKUCIUTKM  Xap XWI KacaJuIMKJIapHU  KeaTupud  uumkapaau. byHnai
KacaJUTMKJIapiaH OMpHM KBAlIMOPKOp Kacamuuruaup. MHcoHIapaa KBalIMOpPKOpP
KHCMaH €KU TYJIUK 04 KOJTaHJa KM TYJAKOHCH3 OKCWJI MaxCyJOTJIApH MUCTEBMOJ
KWiranaa puBokiaHaau. Kacammumk omka3oH wuyak (QyHKIUSCUHU OY3UIUIIH
Ownan ky3atunaau. UyHKHA OIIKa30H 0e3u Kepakiv MHUKIopJa (QepMeHTIapHH
CHUHTE3 KWUJIMIIHM CEKUHJIAIIAIN Ba XyKarupa MWIMMIIUK KaTJaMu SHTUJIaHManIu.

Opranm3zMaa a3oT OanaHcH, CyB-Ty3 OanmaHcu Oy3uiaad Ba OpPraHU3MHU
PUBOXJIAHUILN TYXTAWIH.

Arap, YpHU KOIUITaHMaWguraH aMUHOKUcCToTanap 8 Ta ((eHuIaIanuH,
TpunTodaH, JEHIUH, BAJIUH, WU30JCUINH, JU3UH, METUOHUH, TPEOHHH), KUCMaH
VpHU KOIUTaHaAWraHiaapra 2 ta (apruHu, TUCTH/IMH) Ba TYJIMK YPHU KOIUTAHAIUTaH
amuHOKHUcHoTanap 10 ta. ApruHUH Ba TUCTUAMH €11 YCa€TraH OpraHu3Miap y4yH
3apyp.

Opranu3maa OWUpOHTa YpHU KOIUIAaHMAWAWIaH aMHHOKHMCIIOTA eTuIIMaca
a3oTau OanaHc OY3wiaauv, Mapka3uid HEpB CUCTEMaHU (PaoJIMSITH IIMKACIaHAH,
PUBOKIIAHUII TYXTAWIM aBUTAMUHO3 KacaJTUTHUTa OJIUO Keau.

butra Ta ypHM KOTUTAaHMaWIUTraH aMUHOKHUCIIOTAIAPHU €TUIIMACIUTH OOIIKa
AMUHOKHUCIIOTAJIAPHU TYJIMK Y3MAIITUPWIMIIMHA KaMmatupagu. OpraHu3MHH

(H.-D. Belitz - W. Grosch - P. Schieberle, Food Chemistry, Springer-Verlag Berlin Heidelberg, 2009, 40-43).
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daomusTHAa YpHH  KOIUIAHMAWIWTAH aMUHOKHCIOTIApra  OOFIMKIUTHHHUH
aHUKJANl y4YyH OKCHJUIApHU OWOJOTUK KUWMaTh KUMEBHM ycyn OwiaH
OenruiIaHaan.

OxkcwmapHu OMOJIOTUK KUWMaTh  aMUHOKHUCIIOTAa TapKUOWJAaH Tallkapu
yJIapHU Xa3M OYiuIl Aapakacu OWiiaH XaMm OenruiaHaau. Xa3m OVIIMII Japa)xacu
dbepMeHTIapHU (PaoJUIUTUra, Ol KAa30H HWYaruaa TUIPOJU3IAHUII Japa’kacura,
MaxCyJOTHM  Tahépmam skapaéHura Oofiauk. Tepu OKCHIM Ba  cou
KepaTHHUPUOPWILISAP CTPYKTypasid OYNraHu ydyH HMHCOH V3JallTUpMaiau.
Oxcuinapra MCCHKIAMK OWIaH HIUIOB OepuIl, KalHATHIN, Maljganamn Xas3m
OYJIMINHU Te3NalmTupagu, Kopu xapoparna kuzgupum (100 C roxopu) sca
KaMauTUpaIu.

XallBOH OKCWJUIApW YCHUMIIMK OKCWJUIapura HUcOaTaH sXIIM Xa3M OVyiaju.
Nuakna XaliBOH OKCWJIM aMUHOKHUCIOTAIapuHu 90% CUHTHIIIN, YCUMIIUK OKCHJIIA
amMuHOKHUcHoTanapu sca 60-80%. Xap Xuia OKCHWIUIApHH V3JIamTupuil Oyinya
KyHuJaru TapTud/aa »omnamTupuil MyMKIH.

banuk > cyt MaxcyJsoTriaapu > IyIIT> HOH > €pma

VeUMIMK — OKCHIUTApHM — HacT  y3lalTHpWiMmmra — caGaG  yiapHH
noyiucaxapuaiiap OwiaH TabCUPJIAHMINK, (GEpPMEHTIIapra TYCKUHIUK KWIWIIN
XUCOOJIaHAIN.

Maxcynot Tapkubuia yrieBojyuiap Ba €ryiap kaMm OyiraHjga okcuira Ouuirax
Tagad owWaaud Ba OPraHU3M Y3Ura KEpakiu OHHEPrusiHd OKCHJI XUCOOWJaH
TabMHUHJIANAU. XalBOH OKCHJUIAP KYII MCTEBMOJ KWJIMHTaHAA 3Ca TYUUHTaH EF
KUCJIOTAJIap MHUKIOPM Ba JIMNWJIAPHA CUHTE3W OLIaaud. by OpraHu3MHU
CEMUPHUIITA 0JIUO KEJIa/IH.

DOpyBYaHIMK - OKCWUIAPHU (QYHKUIHOHAT XOCCAJIApUHU OupiamMuu
KypcaTkuuu xucobOnaHaau. bymapra DAK (spuran a3or Kypcarkuy) Ba
OKCHILTapHH mucreprupian koodduumentn (OJIK) kupamn.”

OxcWIIapHH PYBUYAHIIUTH Y3rapyB4aH OYJIn0, MOJIAp Ba anoJisip rpymnmnajapHu
COHMTa Ba yJIapHU MOJIEKyJia Oyiinda Takcumianummra 6ormuk. OgaTaa okcuuiap
dakaTr moNsAp DdpUTYBUWIApJA, SBHU CyBAa, TIWIEpUHAA, GOopMaMHIa,
nuMeTuIhopMaMuia KM YyMOJIM KUCIIOTaaa dPUIIN.

OpyBYAHIIUK OKCHILIApHU TUIPO(oOaHrInra OOFINK.

OxkcwImapHM SpYBUAHIUTH MYXUTHH pH kypcaTknuura Ba Ty3 MHUKIOpHUTa
oormuk. OKCHINIapHM U3MAIIEKTPUK HyKTracura pH KypcaTkuum Moc KenraHia
OKCWJIUTAPHU DPYBYAHIUTH Kamasau. Kucmotamm MyxuTaa OKcuWiuiap mycOar
3apsiara sra Oynaau, uIIKOpUid MyXuTAa 3ca MaH(uit 3apsra sra.

Ty3nu spuTMaNapHUHT KaM KOHIEHTPAIUSACHAA OKCHUIUIAPHHU dPYBUYAHIIUTH
omanu. HOKopu KOHIEHTpauusiga 93ca OKCWUIApHU  ¥y3apo  rusipodod
TabCUPJIAHUIIY HATHKACUA YYKMa XOCHJI KHJIUIITUTA OJTUO KeJa Iu.

Arap OKCHJI M303JIEKTPUK HYKTaJa eTapiu Aapaxana ruapodod rpymmanap
UCKaHXacuaa Oyica, 3J1eKTPOCTaTUK TabCUPJIAPHU MYKIUTU cababiu MOJEKYIsp

?(H.-D. Belitz - W. Grosch - P. Schieberle, Food Chemistry, Springer-Verlag Berlin Heidelberg, 2009, 60 6.).
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apo ruapodo6 Oormap acocuga dYykmara Tymagu. Arap Oomka TapadiaH,
MOJIEKYJISIp apo TuApo¢oO OOFIaHUIUIAP AXIIU OYiIMaca, OKCHILIAp U303JIEKTPHK
HyKTaJa THApaTalus XUCOOWra Ba CTEPHK FOKTUPMACIWK cabalim Xam spuraH
XoJijaa 0ymanu.

OKcuI1 U307 TH Ba KOHIIGHTPATH OJIMIIIA yIAPHHA SPYBYAHIIUTH aCOCTaHAIH.
MaxcynoT cudaTHHH OMIMPUIIIA OKCHIUIAPHUA SPYBUAHJIUTHHH OIIMPHUIIT MYXHUM
axamusatra ora. lIyHMHT ydyH TEBXHOJOTHK >Kapa¢HiIapaa THAPOIH3 Ba
JeHatypauus Hazapjaa TyTuiaau. OKCWUIapHU JCHATypalUsJIaHUII HaTHXKacHa
yIIapHH Xa3M OYJIHINN Te3Tamain.

bab3u Oup maxcynoriap MIUIA0 YMKApHILJA, MAclaH TYIITIAM Ba OaauKiIu
MaxCyJloTjiap OJNUIIIA, OKCHIUIM KyIIUMYajap uYerapairaH aapaxana OYKWIl
XycycusTAra, €F Ba CYBHM OOFJAll XyCYCHATHTa Ba OJTWIYBYAH JJIACTHK
XyCyCHATra 3ra OYIIUIIN Kepak.

CyB OwimaH OOFIaHHII XyCyCHSTH [ETaHAa, CYBHH aMHHOKHCIOTJIApHH
ruApoduI KOIAUFY OMJIaH aJcOpONMAIAHMINM TYLIYHHIAAM. EFmapHy MM
XYCYCHUSITU XaM Tuapo}o0 aMUHOKUCIOTA KOJAUFU OuilaH ErflapHU aacopOnusicu
TymyHuiaaan. OKCUII 103acuard CyBHU Ba EFJIapHU YMYMUNM MUKJIOpU |1 T OKcmira
0,2-0,4 r Ty¥pu Kenaau.

Table 1.4. Solubility of amino acids in water (g/100 g
H,0)

Temperature (°C)
Amino acid 0 25 50 75 100

L-Alanine 12.73 16.51 21.79 28.51 37.30
L-Asparatic 0.209 0.500 1.199 2.875 6.893

acid

L-Cystine 0.005 0.011 0.024 0.052 0.114
L-Glutamic 0.341 0.843 2.186 5.532 14.00
acid

Glycine 14.18 2499 39.10 54.39 67.17
L-Histidine  — 429 - - -
L-Hydroxy- 28.86 36.11 45.18 51.67 -
proline

L-Isoleucine 3.791 4.117 4.818 6.076 8.255
L-Leucine 2.270 2,19 2,66 3.823 5.638
D,L-Methi- 1.818 3.381 6.070 10.52 17.60
onine

L-Phenyl- 1.983 2.965 4.431 6.624 9.900
alanine

L-Proline 127.4 162.3 206.7 239.0 -
D,L-Serine 2.204 5.023 10.34 19.21 32.24
L-Tryptophan 0.823 1.136 1.706 2.795 4.987
L-Tyrosine 0.020 0.045 0.105 0.244 0.565
L-Valine 8.34 885 962 1024 -
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By Xycycusitnap OKCWIHU CTpyKTypacura, (PpakimoH TapKuOWra, WIILIOB
Oepum ycymura, wmyxuT pH KkypcaTkuuura, xapoparra, yrieBOIJIapHHU,
JUTIAITIApHU OOpauTrura OOFIHK.

AManuéraa KYyNuK XOCWJI KWIMII Ba EFJIADHU SMYJIbCUSJIANl XYCYCHUSATIN
OKCWJUIap KEHr KYyJulaHwinaau. byHmail xomnmapaa okcwuiapHu ruapodoo
rpynmnanapu €r dazana Ba ruapodu rpynnanapu cys daszacuaa 0ynau.

K¥ymuk ras Ba cyrok (azanu aucnepce cucreMa 0yiu0 XaBOHU OKCUII SpUTMACU
OWwiaH MeXaHWK apajallTUPUIN HaTKacuja €KM mact OocuMIa KalHaTHII
HaTwkKacuga xocun Oynmamu. KielikoBuHAa OKCUIM HOH XaMUpUIa OWKFUII
XKapa€HUAA yrIepol MKKU OKCUIN TAbCUPUIA KYTTUK XOCHIT KHJIAIH.

YcuMITHK Ba XallBOH OKCHUUIAPMHHM AMYITHPJIANl XYCYCHATH acOCHIA yIap
HOH, KOHAMTEp, MaprapuH, MaiieHe3 WIUIA0 4uKapuiaa Kyjuianwiaad. Kynuk
XOCHJI KWIMII XYCYCHSTJIapyu KOHAMTEpP MaxcyloTiapu Tail€pnamga (OMCKBUT,
KpeM Ba OOIIIK. ) KYJITaHUJIA IH.

['en xocun KWIMII XOccacu. by OKCHIUIApHM KOJUIOMJ 3PUTMANIaH, SbHU
APKUH JIMCTIEPTUpIIAHTaH XoJlaTAaH OOFJaHTaH AucCHepc Xonarra (KaTTHUK X0jaTra)
YTUIIM TylIyHWIaau. byHail okcuiiapra >KenaTuH KHUpaJIu.

INACTUK-ITWIYBYAHIUK XO0CCACH.

bab3u Oup okcwiap y3uHUM KaM KyTOJIaHTaH (YyHKIMOHAN TPYHHaTWIUTH
Owan axpanu6b Typaau. bynnaii okcustapra OyFnoi KIeHKOBUHACH KUPAIH.

Maxcynor cudaTuHu  SXIIWIANl  Ba  ACCOPTUMEHTHHH  KYMAWTUPUIILL
Makcaauia yJlapHU (QYHKOUOHAI XyCyCHUATIapW Y3raptupuiaau. Macanas,
KOBYIIKOKJIMK Ba T'eJl XOCHJI KWJIUII MakKcaJuaa OKCUJI ro3acujard ruapodui Ba
ruApodo0 rpynmnaniapHu HUCOATH Y3rapTUPUIIATIH.

OxcwiapHau GyHKIMOHAJ XOCCAJTAPHH 0OIIKAPHUII

Oxkcwinapau  (QYyHKUMOHAN XYCYCHSTJIAPUHUA OOIIKApHUII YYyH YyJIapHU
QXpaTUIll yCyJUIapu, KypUTHUIl, GU3UK-KUMEBUM UIIIOB Oepulll, (epMEHTATUB EKU
KUMEBUN MOAU(PUKALIUSIIAII OPKAJIA aMajira ONIUPUIIaIn.

OHr Kyn KYyJJIaHWIQJWraH ycysuiapra (Qu3nK-KUMEBUN Ba ¢GepMEHTATHUB
unuioB Oepurn kupaau. Ou3uk-kuMEBMIA ycyruiapra OKCUJUTAPHU KYPHUTHILIAH
OJITUH KWCJIOTAJM, UIIKOPUN dpUTMAara YTKa3WIll, UICCUKIUK OWIaH MIIJIOB OepuI
Ba OomK.kupaau. ByHUHT HaTWXacuaa yJIapHH 3PyBUYAHIIUTH, TN XOCUI KUIUIIIH
AMYJITUPIAIT XYCYCUSTIIApU OIIadN

OxcwapHu  (QYHKIMOHAI XYyCYCUATIApU JIMMMJJApP, YIJeBojiap OuiaH
UIUIOB OepuiiraHaa XaM sSXIIHJIaHaIu.

Yraesoaaap

Xo3upru BakTAa KaOysn KWJIWHraH cuHgiaHuira MyBoQuk yrieBomiap 3
rypyxra OyiauHaau.: MOHOCaxapuiap, oOJIurocaxapyuaiap Ba nojucaxapujap

Momnocaxapumiaap. Opatna moHocaxapujiap 3 TamaH 9 Ttarada artom
yIJIepoAuAaH TAallKW TONraH. OHr KYM TapKajdraHjiapra IEHTO3ajap Ba
rexcozasnap kupaad. OyHKIMOHAI XycycusTiapura Kypa ylap ajipao3ajap Ba
KeTo3ayiapra OyIMHaIH.

*H.-D. Belitz - W. Grosch - P. Schieberle, Food Chemistry, Springer-Verlag Berlin Heidelberg, 2009, 60-62 6.
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Monocaxapuanapra rioko3a, (pyKkrosa, rajiakrosa, apabnHo3a, KCHJIO3a Ba
D-pubo3a kupagu.

['moko3a (y3yMm IIakapu) SpKUH XoJija Xyl MeBaapaa ysymaa 8%, onxypu,
runocna 5-6%, acanaa 36% Oynagu.

®pykTo3a T03a xonaa acanaa 37%, yaymaa 5,5% yupaiau.

[NamakTo3a — CyT MIakapu JIaKTO3aHW TAIIKWIUN KUCMU OYynub, cytna
VCUMITMK TYKMMacHaa Ba ypyF TapKUOuIa yapaim.

ApabuHO3a TMEKTUHIN Ba MIFJIMMIIUK MOJIanap, KaMeaiap, TeMUIIEIUII0NI03a
TapKUOUTa KUPAJIH.

Yraesopap
MoHocaxapumiiap nojrcaxapuaiap
Aunbao3anap Kero3zanap I TapTGam 2 TapTuban
oJiucaxapuaiap noJicaxapuaiiap
(omurocaxapunamnap) (monmo3snap)

A 4
I'omomnosnu- I'erepo-
caxapuaiap noJicaxapuaiap

Kcunosza (mapaxr makapu) maxra uryjixacu, MakKKaXyXopH CYTacu TapKuOuaa
oynaau. Kcuino3a neHto3an TapkuOura Kupaim.

D-pu6o3a MoHOCaxapumjiap W4uAa ajloxXuja YpuWHHU drajuiaiad. buomoruk
dbaon moama cudaruna yHUBEpCcaJ KOMIOHEHT OYnubO Haciuii wHbOpMaius
y3atuuiga Macwyil: pubonykiend (PHK) u nesokcupudonyknenn (JIHK) kucnora;
AT® u AAD Tapkubura Kupaad, yjap acocuaa 3JHEeprusi HuFuiagud Ba
TapKaTUIaau

Hoaucaxapuaiap. Ouamurocaxapupiiap. bupunun TapKuOJIN
nojucaxapuajiap MoJiekynacuaa 2 TagaH 10 Tarada MoHocaxapujigaH uoopar
Ooymu6 y3apo Tmroko3u O60F Ownan OofnaHran Oymamu. bymapra mnucaxapumiap,
Tprcaxapumiap Ba 6Gomk.'TabuaTna InMcaxapuiIapiaH MalbTo3a, caxaposa Ba
JIAKTO3a KEHT TapKaliraH

MabTo3a, a-rirokonupano3ui-(1,4)-o-rarokonupanosa KpaxMaJTHH
napyaJaHUIIM HATH>KACH1a XOCHIT Oy J1aau.

*H.-D. Belitz - W. Grosch - P. Schieberle, Food Chemistry, Springer-Verlag Berlin Heidelberg, 2009, 248-
258 6.
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OHT KyN TapKalraH aucaxapuajiapra caxaposa Kupaad. Y Oup Mosekyia o-
D-riroko3a Ba B-D-dpykrozanan nubopar.

Hucaxapuy j1akTo3a akar cyT Tapkubunaa yupaiiau Ba -D-ramakros3a Ba D-
TJII0K033aJ1aH noopar.

Tpucaxapumnap wumpa padduHoza ¢GpykTo3agaH, TJIOKO33JaH  Ba
rajiakTo3ajad uOopar. JHT KYyN MHUKIOpa KaH[ JaBllarkd TapkuOuja Ba JTyKKaKIU
VCUMIIUK/IA YUYpaUIH.

lI-TapTHOIM MoTMcaxapuaaap.

Arapna monucaxapu OWp XWiI MOHOCaXapuJiap/iaH TalIKWJ TOMraH Oyica
roMomnojucaxapuaiap naevnnanad. Tapkubu Typiau XuJl MOHOCaxapuIapAaH
TalKWJ ~ TomraH  Oyica  yJapHU  reTepornojucaxapumjiap  JIeUriaau.
["omomonucaxapuiapra Kpaxmail, [eJIII0I03a KUPa/IH.

®u3NONOTUK HYKTaW Ha3zapJaH ToJucaxapujjap WKKATA OYJIMHAIN.
CrpykTypanu Ba 3axupa QYyHKIHMACUHU OakapyBuM mosucaxapujiap.CTpykrypa
byHKUMUSICHHN Oa)kapyBuW TIOJIMCaxapujira IeJUI0a03a, 3axupa (QYHKIHUSICUHU
OakapyBYHIa INIMKOTEH Ba KpaxMasl KUPaJIHu.

Kpaxman uKkku KuCMJIaH TalllKuiI TONraH Oyaud aMuio3a Ba aMHJIONEKTUH IaH
noopar (CgH100s),. Amunossr  10-30%, amunonekruna 70-90% TaIuKuiI STaiu.
Amunosa a-1,4-6ornap OunaH OOFJlaHTaH, TapMOKJAHTaH KHCMHU o-1,6-0oFmap
OwiaH OoFaHTaH.

['ukoreH — XalBOH TYKMMacHaa KEHT TapKajiraH Oynu0 Ty3wiauiu Oyiinda
KYWIH TapMOKJIAHTaH.

[emmrono3a (€xku KieTyaTKa) YCUMIIMKIApAa KEHT TapKalraH, IOXJApHU Ba
OapriapHM CKIETHHU TamIKWiI 3Taau. [laxTa Ba QUIBTp KOFO3 TO3a IEIUTION03a/1aH
n6opar. Erounu sipmucy kneryaTkanaH Ba y OuaaH GOFIaHraH IUTHUHAAH HOOpAT.
JIUTHUH IOKOPHU MOJIEKYJIAId (PEHOIUIU MOJIJIa XUCOOIaHaIH.

Hemmono3a momumep OVamO mosekymacu 600-900 riaroko3a KOJIUFUIAH
TalTKuiI TonraH (Ypraya MOJEKIsip maccacu 1-1,5 MiTH TeHT).

[emtros10361 MOJIEKyIacHAa T0K03a B-(1,4)-rauko3un 00 OMilaH OOFJIaHTaH,
YM3UKJIM  CTpyKTypara ora. llemmono3a omka3oH ¢epMmeHTIapu OuiaH
napyajlaHManId, YTXYp OpaH3MIIApHM HYAruaa axpajaJuraH UeJuIroJia3a
dbepmeHTIapy OwiaH TUAPOJU3IAHTAHAA IIEJJIOEKCTPUHIAp Ba IEJUT00MO03a
XOCHJT KWJIA]TH.

Hexkctpannap - acocuii kucmu o-(1,6)-rmroko3ua OoF OwiaH OofJIaHraH
[VIIOKO3aHW ~roMomojiuxapapuan Oynub, JaekcTpaH OakTepusuiapjia CHUHTE3
OynmaguraH gecTpaHcaxapasa pepMeHTH TabCUPHUIA caxapo3agaH XOCHI OYnaau.

[lento3annap - 1eUIOJ03ara yximiam Tojucaxapua Oynubd Kcuio3sa,
apaOrHO32a Ba OOIIKa MEHTO3alapaH TalllKWI TONTaH.

NHynmuH - OKOpH MOJICKYJNalud TonuMmep OynuO, cyma spuiiau. Cruptaa
gyykMara Tymaau. [waponu3maHuimn — HaTWXKacuga (QpyKTo3a Ba  KHCMaH
TJIFOKOMTMPaHO03a XOCHIT KUJIaIH.

Veumnuknap Ba 3aMOpyFIap Ba auMTKHIAP TAPKUOHMIATH MHYIa3a GEPMEHTH
Tabcupuaa PpyKTo3a XOCHIT KHIJIA N,
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[umuMimuk Ba TyMMH Momjanap (Kamezuiap) KoJUIouJ mojnanap Oymub
EMUIIKOK dpUTMa XOCuJl Kuianu. bymapra onuua, onxypu Ba YpuK mapaxTiiapu
HIMKaCJIaHTaH KOMUAaH YUKAJAUTaH eTMMCUMOH MOJIIanap KUpaju.

Onuua enuMH TapKkuOM rajakTo3ajaH, MaHHO3a/aH, apaOuHO33JaH,
TJIFOKOYPOH KUCJIOTaJaH Ba KMCMaH KCUJI03aaH TAIIKKUII TOTTaH.

Kamennap canoatna GOFJ0BUM Ba KYIOKJIAIITUPYBUM MoOjJia cudaTua KEHT
KYJUIaHWJIa . OMyJbratop cudarupa xkocMeTHkaga Ba (apMaleBTHKaga KpeMm
Taii€piamga, O3WK-OBKAaT CaHoaTHAa IlacTa, OapKapopiallTUPYBYM MOJJIA
cudaruaa UIUIaTAIaIH.

[Mextrrim Mommanap. by Mommanap ycuMiMk MeBacu Ba ImapOaTuaa KEHT
tapkanrad. ['erepononucaxapuy 0ymu6 o-(1,4)-rmoko3ua OorOwmiIaH OOFJIaHTaH
TaJIAKTOYPOH KUCJIOTACH KOJIJAUFUAH TAIKUI TONTaH.

["anakTOypOH KHCIOTaCMHU KapOOKCWJ TpyNIack Xap XWil Japaxkaja
TepUPUKANUSIIAHUAIINTA KYpa KyWUIard TypyXxra OyJInHau:

- NPOTOMEKTUH- CyBJa ’puUMaiiiura Mypakkad crtpykrypara sra.TapkuOuma
EJUTI0JI03a, apabrHO3a, rajakTaH, OKCUJUIA MOJIaliap XaM OYyiau.

- TEKTUH KHUCJIOTacu Oy MOJyrajakTypOH KHCJIOTAaCHMHM KaM Japaxasna
sTepu(UKaLUIIaHTaH MOJIJIA;

- IEKTUH-TIEKTUH KUCIIOTACH TYJUK dTepUUKIUsIIaHTaH popMmacu.

CyBna spuidaurad MEeKTHUH KOJUIOWJ 3puTMa Xocud Kumiaau.llpoTomekTuH
cyBaadpumanid. Mosekynsp maccacu 20-30 MuHr.

Xap Xwi1 YCUMJIMKIAH aKpaTUO OJMHTaH TeMUIEIUII0I03a TY3/IUIIM Oyiinya
bapkkunagu. Jlapaxt Ba ypyF TapKuOMAaru yiap UM3UKIM  MOJUMEP
riokoMaHHaniap O0yauod B-D-mannosa u B-D-rimokosa, [B-(1,4)-rimuko3ua OoF
OpKaaM OOFNaHraH OMpHKMAa XHcOOmaHamu. YT Ba Grod  TapkuOuzaa
Kcwtonupanosaaad uoopar B-(1,4)-rmuko3un 60 OuiiaH OOFIIaHTaH.

1.3.¥YraeBoanapuu (pu3noI0ruK aXaMusITH

Yraesomnap WHCOHUSIT OpPTraHM3MH YYyH acOCHUW DHeprusi maHOau
xucoOnMaHagu Ba XyXKaWpa, TYKMMa, MU, IOpaK y4yH MYXHM axamusTra ora.
YrineBonnapau OMOJIOTHUK OKCHJIAHWIIM HaTuxkacuia (EF Ba KMUCMaH OKCHILIAP)
DHEPTUs aXpalaau Ba aAeHU3UHTPpUGOCHAT KUCIOTACH KYPUHHINNA XyKaipasaa
nurunagu. 1 rp. yriuesoa okcuianranaa 16,7 kJIx (4 kkan) sHeprus axxpanajiu.

bab3u Oup yrieBommap 6MoIOTUK (paoJIMKKa dra. MacainaH, rernapud KOHHU
UBHUIIMHA  OJJIMHM  OJIA]IH, THAIYpOH KHCJIOTa XyXalpa KOOuFHIaH
OaKTepUsUIApHU YTUILIUHU OJJIUHU OJIA]IH.

['1TIOKOYpOH KHCJIOTa 3ca 3axapid Mojjajap OujlaH OMpUKUO Mypakkkad
3axapcu3 MOJJIa XOCHJT KMJIa i Ba OpraHu3M/IaH YUKapuo robopaiu.

NHCOHHM yIJIEBOJ 3aXHMpacH 03, TaHa BazHUHM 1% Tamkwi sTtagu. MexHar
baonusaTH HaATHXKACKU]IA TE3 KaMasiu.

Kynnanuk nHopma 400-500rp. tamkun stagu Ba 80% Kpaxmanra TyFpu
KeJaau.

Vinamrupuiaanrad Ba y3aamTHPHIMAINTaH yIiIeBoaiap.

O3ykaBuil ~ KuiiMaTH  Oyiinua  yriaeBoajiap  y3nalITHUpWIaAWraH  Ba
Y3JIAIITHPUIMANTUTaH yriieBojjapra OynuHaau. V3namrupunauras
yriaeBoJiapra MOHO- Ba oJIurocaxapuaiap, KpaxmaJi,
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[JIMKOTEHJIAp, y3MAIITUPUIMANINTaHIapra  3ca  LEJUII0NI03a, TEMHIEINII0II03a,

WHYJIWH, IEKTUH, TYMMH MOJJ1ajiap Ba IIWJIMMILIUK MOJJIaNIap KUPaIH.

WNHCOH ucTebMOJ KWTraH[a yrJeBOIap NapyalaHaJAu Ba MYAKAA CYpUIIaId
8k érnapra aiinaHajny, 8KM IYIMKOTEHra ainaHamu. ErmapHu kymaiumm opTuKya
OJlTMH KaHJj1ap UCTEbMOJI KWIMHIaH/a Ba sHeprus capd Oynmaranaa 103 Oepajiu.

VYTIIeBOTapHU alIMAllyBU KYWMUIATH Kapa€HIIapHU Y3 NUUra OJIajIH.

1. Jlucaxapuiap Ba mojiucaxapuajiap OUIKO30H HYaKa MOHOcaxapuaraya
MapyajiaHaJy Ba OpraHu3Mra CypuiIaii Ba KOHTra yTaju.

. Tykumana, acocan Oyiipak/ia TIMKOT€H CHHTE3IaHa I Ba MapyaiaHaIy.

. I'moko3a aHa’po0 napyanaHaay Ba NUPYBaT XOCHI KHJIAIH.

. [TupyBat a3po0 Hadac onuIIIa UIITUPOK ITAIH.

. 'excozanap Oup Gupura aitianaam.

. Yriepojacus MaxcyJioTaapaaH yriaeBoiap xocui oynuimu. bynapra
MAPOY3yM KHUCIIOTACH, CYT KHCIOTACH, IITUIEPUH, aMUHOKHUCIIOTAJIAp Ba
OOUIK.

S"sﬂamTHpI/mMaﬁzmraH VIJIEBOJJIAD O3YKaBUM TYKHMa JECUWIaad  Ba
Kyhuaru Bazudaiapau 6axxapaiu:

- W4aK (PYHKIUSCUHU KadaJIalITUPAIH;

- XOJIECTEPUHHU CYPWIHIINHYI OJITUHU OJa1U;

- YUPUTYBUU OaKTEpUsIIAPHU UHTUOUPIIANIH;

-CEMUpHUIITA OJU0 KEeJTyBYHU JUTK]] aIMAlTyBHU OV3WIMIIIMHYI OJIIUHU
OJIaJu;

- TOKCUK MOJIJaJIapHU OpraHu3MIaH yuKapuO rodopuiira épaam oepaau;

V3mamTupuiMaiiinran yriaeBouiap eTHIIMAaca FOpak-KOH TOMHP KacaJlIuTH
ra onub kenagu, nyak Qynkuscu 6y3unaan.Kynmgamuk Hopma 20-25 rp Tammkui
STaIu.

N Ok WIN

1.4. O3uK-0BKAT MAaXCYJIOTJIApHU TAPKUOMAATH OPTAHUK KUCJI0TAJIAP

O3ukaBuil KHCIOTajgap Xap XWI XYCYCHUSTIIM OpPraHUK Ba AaHOPTaHHK
KHCIOTATapAaH nbopar”.

Veumnnk ManGaniapuaa yayB4aH MOHO Ba y4KapOOK KHCIOTANAp, THAPOKCH
Ba OKCH KHCJIOTaJap aHUKJIAHTaH.

MeBanapHu KaiiTa WIILIAIIIa, MacajiaH, YdyBUaH KUCIOTajlap XOcuil Oynamu
(4ymMoJIM Ba yKCYC KHCIIOTaNap)

Cyr Ba cyT MaxcyjioTriapuja OWOKMMEBHM >KapaéHjiap HaTwXacuaa CyT
KHUCJIOTaJIap XOCWUJI OYJ1a/iu. aKJJIaHaId,

O3uK-0BKaT  MaxCyJoTjap  TapkuOujga  ydpajuraH  KucjoTajiapra
Kyuuaruiap Kupaiu:

Acnaparun kucinora: HOOC-CH,-CH(NH,)-COOH

ben3zoii xucnora: Cg Hs -COOH

Buno kuciaora: HOOC-CH(OH)-CH(OH)-COOH

JInmon kuciaora: (HOOC-CH,), -C(OH)-COOH

Cyt kucnora: CH; -CH(OH)-COOH

°H.-D. Belitz - W. Grosch - P. Schieberle, Food Chemistry, Springer-Verlag Berlin Heidelberg, 2009, 443-448 6.
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Yymonu kucnora: HCOOH

Xnopuna kucnora: HC1

Cynsdat kucnora: H;SO,4

®docdop kucnora: HzPO,

[IlaBen kucinora: HOOC-COOH

Onma kucnora: HOOC-CH, -CH(OH)-COOH

Opranuk Kuciotajgap cuH(HUra aMUHOKHCIOTaJap Ba &F KHUCIOTalap Xam
kupaau. O3yKaBHil KUCIOTaIapHU MaHOan OYIM0 YCHUMITUK XOM aliénapy KApajm.

Opranuk KucioTajdap KaHJIJIM Ba apoMaTuKk Mojdanap OuiaH Oupra
MaxCyJIOTHH TAbMHUHU Ba XyIIOYWIUTHHU IAKVIAHUIINAA MyXUM aXaMusTra sra.

Mega ca030BOT/Iap TAPKUOUAATH KUCJIOTAJIAAP.

Vpukaa: onMa, TMMOH KHCIIOTA

bexuna: onMa kucnora

AHaHac: JMMOH Ba 0JIMa KHACIIOTalapH

ArnenbcuHIa 0JIMa, IMMOH Ba IIaBEJ KUCIOTa

VY3ymaa: ojiMa BUHO, JIMIMOH Ba IIaBEJl KUCIOTaap.

JIuMoOHa: TUMOH, 0JIMa, BUHO, IIABEJ KACIOTaNap.

Onmana: onMa, XWH, IABEITYKCYC, JIUMOH,IIUPOY3YM, CYT, hymap, kaxpabo
KHCIIOTaJIap.

Mega Ba ca030BaTiiap TapKUOWAAry 3HT KYN KUCJIOTajgapra JUMOH Ba OJMa
KHCJIOTaCH KUPaIH.

bab3u Oup KHCIOTaapHU MUKAOPH Xap XU MeBajlapja Typjuya Oynaiau.

[uTpycnu MeBajlapAa acocaH JIMMOH KHCJIOTacM Ba KaM MHKIOpJa OJIMa
KHUCTIOTACH yupailin. ATeJICHHIA OJIMa KUCJIOTacH YMyMHUTH kuciotanu 10-25%,
Manaapunaa 20%, nuMonaa 3ca S%Hu Tamkuia staad. Anencun mydoruaa 0,1%ra
SKUH IIaBeJT KUCJIOTacH OYau.

JIuMOH KHCIIOTacH aHaHaclla YMYMHH KUCIOTaHU 85%HHM O0JMa KHCIOTacu
10%HHU TaIIKWI dTaJIH.

Jlanaxiu Ba ypyJu MeBaJlap/ia oJiMa KHcJIoTacu ymMyMmuid kuciotanu 50-90%
TAILKUI 3TA/IH.

V3ymaa ymymuil kuciaoranu 50-65%HU BUHO KHCJIOTAacHra TYFPHU KeEJalH.
Koaranu 25-30%o0nma kucnoracura Ba 10% JIMMOH KucimoTacura TYFpy KENau.

Kucnoranapuu Mabiiym KUCMU Ty3 Xohuau OYymanu. Macanan, numonaa 3%,
nokzxa 20-30%.

Maxcynot TapkuOugaru CyT KHMCIOTacH acOoCaH MUKPOOUOJIOTUK WY OusiaH
xocun Oynamu. [lomumop tapkubuma docdop, cynbhar Ba XJIOPUI KHUCIOTACH
oynanu.

CyT Ba cyT MaxcyJioTiapuaa acocaH OpraHuK KUCIOTAJIapJaH CYyT KHCIOTaCcH
JAKTO3aHHU CYT KHCIOTalu OakTepusiap €paamuna OMKFULIN HATHXKAacHIa XOCHII
oynanu.

O3MK-OBKaT MaxCyJOTJIAPUHU YYy4YyK TabMH acOCaH BOJOPOJ HWOHIIApU
acocuga makuiaHagun. Bogopon wonunum aktuBiauru pH kypcarkuum Ounax
TapuQiaHam.
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Opranuk KucioTajgap KydcH3 KucioTa OYnud CyBiIM 3puUTMaaa Kam
JUCCOLIMATaHa Iu.
Kansan 1
Cyrok o3yka maxcynomiapunau pH kypcatknun

O3yKa MaxcyJoTJIapu pH kypcatknumn
ArnenbcuH mmap0atu 3,2-3,5
Amnanac mapbatu 3,6

VY3ym mapbatu 3,2
ITuso 4.2-4.6
Cyr 6,6-6,8

Maxcya0oT cupaTura OpraHuK KMCJI0TAJIAPHU TAbCUPH

Maxcynor TapkuOugaru oO3yKaBUH KHUCIOTajdap TYypiau (YHKIHUSUIApHU
Oaxkapanu. Yiap MaxCyJOTHU TaAbMHHM Ba XyIIOYIJINTUHU TabMUHIAUIN.

Macanas, JJMMOH KHCJIOTA Yy4yK-IUIMPUH TAbMHH, IUKPUH KUCIOTACH YyUyK
a4yuK TabMHM Oepaau. OpraHuk KUCIOTaJapHU Ty3Japu TabMHHU Y3rapuiiura
oJu0 Kenaau. AMMOHMI Ty3apy MaxcCyJoTra Ty3JIaHraH TabM Oepaiu.

bup Heua opraHuk KdciloTalap OUpragukaa y3ura Xoc TabMIIAPHU
HIaKJUTAHTHPA]TIH.

Maxcynotan pH xypcaTknum KyHuIard TEXHOJIOTHMK MapameTpiiapra TabCup
ATaau:
- TAbMHHU Ba XYIIOYIIMKHU IIAKJJIAHUIIUTA;
- 03yKa MaxCyJIOTJIapuHHU 0apKapOpPIIUTHTa;
- 03yKa MaxcyJIOTJIapuHU TEPMUK OapKapOpIIUrura;
- OMOJIOTHK OapKapopiHKra (MacajiaH, TuBa Ba mapoar);
- pepmenTnapHu GaoJITUTHTA;
- ¢oitmanu MUKpO(IIOpaHH YCHIIl IMAPOUTUTA Ba CETHIIMIN )apaCHUra (Macala,
IIUBa WX MTUIILIOK).

MaxcyJiIoT TApKHOUAATH KUCI0TAJIAPHA OONIKAPHUIIT
MaxcynoT TapKHOHWIard KHUCIOTAJIMKHU OIIMPHIN MaKcaauaa TallKapuaaH
OpraHUK KHUCJIOTajgap 3 Ta Makcaaaa KylIuiaaiau.
1. MabiyM opraHoJIeNTUK XyCyCcHSIT Oepulll yuyH (paHTMHH, TAbMUHH,
XYHIOVHIUTMHU TaAbMUHJIAII MaKCaIuIa),
2. Komongnapau xoccacura TabCHp STHUIL YUYH;
3. MabinyMm Myazaarra 6apKapOpJIMTMHU OLIKMPUII YUYH.

Ykeye kucaora E460 — cab630BoTiapHu KOHCEpBajall yUyH KYJUIaHUJIAIH.
Maiiones, coyc, OanuKHM MapWHOBKA KWIHINJA Ba TabM OEpyBUM BOCHTA
cudatuaa KeHT KyJUTaHUIaIH.

Cyt kucaora E270 ankoricu3 MaxcyloTiaap UILUIA0 YMKAPHUIILIA, KapaMell,
CYT MaxCyJIOTJIApH UIIIa0 YMKAPHUIIIA KYJUTAaHUIIA !,

JINMOH KHMCJI0Ta -KOHIAUTEP MaXCYJIOTIApH HILIA0 YUKAPHUIIA, aIKOTOJICH3
MaxcysoTiap, 0K KOHcepBacu unuiad ynkapumiga Kyutanuwiaan. E330.
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Oama KHCJI0TACH- KOHAUTEP MaxCyJOTIapu Ba aJKOTOJCHU3 WYUMITUKIIAP
unuiad yukapunaa Kyuianmwiaaa. E296.

BuHO KHCJI0TACHMKOHIUTED MaxXCYJOTJIApU Ba aJKOTOJICH3 WYHUMIIMKIAp
uniad yukapunia Kyuianmiaau E334.

Kansan 2
O3yKaBHi KHCIOTAJIAPHUA PHEPTETUK KUHMATH
O3yKaBuil KHCIIOTA OHepreTuk KMiMaTtu, KKajy/T
JIumoH kuciora 2,5
OnMma Kuciora 2,4
CyT kucinora 3,6

Nuconopranmzmuia Oab3uOUpKUCIOTANIap, JHMMOHKHUCIOTA KaHIEPOTeH
HUTPO3aMUHJIAPHA XOCHJI OYIUIura KapliWIMK KWJIaJd Ba pPaKKacaJUTUTUHU
KeJMO YUKHUIIMHU OonuAuH onanu. bab3u pepmentnapuu daosmuiamrupaau. bensoi
KHCJIOTa aHTUCENTUK XYCYCHUSTrasra.

1.5. OOM Tapku6uaaru Junuaiaap.

VY4 aroMiu ciupT — TIMIEPUH Ba OUp acoCiy IOKOPU KapOOH KHCJIOTalapaaH
xocun Oynran mypakkad sdupiap apanammacu €rnap (Tunuiap) aeduiaayd Ba
Kyhuaaru ymymui gopmyna omnad udoganaHaiu.

Jluunnap mypakka® »dupau opranuk Oupukma OYIuO Tabuatga KEHT
TapKajirad. YTJEBOIap Ba OKCWJUIAp KaOW THUPUK OpPTaHU3MIIAPHU AacCOCHUU
KHUCMHUHH TAIIIKWIT dTaIH.

Veumikiiapa THINAIap acocaH YpyFHa Ba MEBaNapHAa HATHIIAIH.

Macainan: Kynrabokapaa 30-58

Yururna 20-29
Cosna 15-26
Epénrokna 50-61

TapBy3 ypyruna  15-45

XaiiBoHIapaa Ba OaMKIapaa TepU OCTU/IA, TYKUMaiap opacuaa WUruiaau.
Ocetpa 6anuruga  20-25

Cenbpn 10%
Uyukana 33%
Mo rymtuaa 9,8%

Kuitnk cytuna 17-18%
Duku cytuaa 5%,
Curup cyruna 3,3-5,0% 6ynanu.
bab3u 6up mukpoopranuzmiapaa 60% Oynaau.
Jlumunnap 2 acocuii rypyxra Oynuuaau. Opnuii Ba MypakkaO® jumujiap.
Oxmuii unanap Tapkubmaa asot, Gochop Ba ONTHHIYTYpT OymMaiian . Mypakkab
JUTIAIAp TapKuOuaa a3or, pocdop Ba OATUHTYTYPT aTOMIIapy OYyiaau.

8H.-D. Belitz W. Grosch P. Schieberle, Food Chemistry, Springer-Verlag Berlin Heidelberg, 2009, 159-/62 6.
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['uaponuznanumm OyiiMda COByHJIaHAJUTaH Ba COByHMalIUTaH JUMHJIapra
OYIMHa N,
OHr MyXHM OJJIUH JTUIUJIapTa aliIrNIHIICpUHIIap KUPaJIH.
Ernap TapKuOuTa TPHUAIWIITITUICPHH, TUAIITTUICPUH Ba
MOHOAIWITJIMIICPUH KHPATH.
To3a anuIrauIeprHIap paHrcu3, XUICH3 Ba TabMCHU3 OYiaau. JlumumiapHu
paHTH, TABMH YJIap TAaPKUOUAATH Y3UTra X0C MOJIIajIap OPKaIH IIaKJIaHATH.
TyiiuHran ér kucJjoranap
Jlaypun kuciiota  CH3-(CHy)10-COOH  Cypy
Mupuctun kucinota CHs-(CHy)1o-COOH  Cyyg
[Maaemutun kucinota CHz-(CHy)14-COOH  Cyg
Creapun kuciora CH3-(CH,)15-COOH Ciso
Apaxun kuciora CHz-(CH,)15-COOH Co0:0
TyiimaMaran ér kucJjioraJjia
Oumenn kucnora CHs-(CH,);-CH-(CH,),-COOH Cig:1-9-11u1c
JIunoxa kucinor CHs-(CH,)4-CH=CH-CH,-CH=CH-(CH,),-COOH
C18:2-9-1tmc,12-11uc
JIunonen kucnora CH3z-(CH,-CH=CH);-(CH;);-COOH Cig:3
9-muc, 12-muc, 15-muc.

Oxcukuciiorajaap
Punmnonen kuciaora CHs-(CH,)s -CHOH-CH,-CH=CH-(CH,);,-COOH
C]_g;]_ '9-HI/IC,12'OJ'I
Mypakkal TUnuagapHiu MyXuM rypyxura Gpocosmnuaiap Kupajau

CH, -0-C0-R,

|

CH,-0-C0-R,

|

CH,-0-P-0X X=-H, -CH,-CH,-N"(CHs);
0

Cosna -1,8%
Yurutna -1,7%
Kynra6okapna -1,7%

By kucnoranap y4 rypyxra 6ynuHaau: ®3 (JIMHOJEH Typiapra), 6 (JTMHOI
Typaapra) Ba @9 (oneuH Typiaapra). by caudnanumaan goinananub xaaBanjiad
kypuHpuO Typubmuku Cl8 &r kucnoramapu MaxcyioTiapaa Kym TONWJITaH,
IIYHUHTIEK KaM MHKIOpAA Te3-Te3  Y4YpalIuraH KUCJIOTalap XaM MaBxKy/l.
Macanan »oiiko3zamonoeH kuciora (20: 1) ©9 rypyxura wmaHcyO Oynmb
Brassicaceae ypyruma, apaxumoH kuciora (20:4) ©w6 cHudura manHcyo Oymmod
TYIIT, )KUTap, 4yyka EFM Ba TOBYK TYXyMH JUIHI TapkuOuna yupainau. Kym 60of 5
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Ba 6 Oynmran Cyy Cy, & xucnoramapu w3cHudura Mancyo Oymub Oanuk Eru
TapKUOUIa KYT yupauiu.
Table 3.7. Unsaturated fatty acids

Abbreviated Structure Common name  Melting
designation point
QO]

A. Fatty acids with nonconjugated cis double bonds

®9-Family
18:1 (9) CH;3—(CH;); —CH=CH—-CH, —(CH, )¢ —COOH Oleic acid 13.4
22:1(13) —(CH»)10—COOH Erucic acid 34.7
24:1 (15) —(CH»);,—COOH Nervonic acid 42.5
o6-Family
18:2 (9, 12) CH3—(CHj3)4—(CH=CH—CH3;); —(CH;3)s —COOH Linoleic acid —-5.0
18:3 (6,9,12) —(CH=CH—-CH;)3 —(CH>); —COOH Y-Linolenic acid
20:4 (5,8,11,14) —(CH=CH—-CH;)4—(CH>),—COOH Arachidonic acid —49.5
o3-Family
18:3 (9,12, 15) CH3—CH; —(CH=CH—CH3;)3 —(CH2)¢ —COOH o-Linolenic acid —11.0
20:5 (5.8,11,14,17) —(CH=CH—-CH,)s —(CH, ), —COOH EPA?
22:6 (4,7,10,13,16,19) —(CH=CH—CH;)¢ —CH>—COOH DHA?
A9-Family
18:1 (9) CH3—(CH;); —CH=CH—-CH,—(CH, )¢ —COOH Oleic acid 13.4
16:1 (9) CH3;—(CHj)5— Palmitoleic acid 0.5
14:1 (9) CH;—(CH»);— Myristoleic acid

B. Fatty acids with nonconjugated trans-double bonds

18:1 (tr9) CH;—(CH,); —CH'=CH—(CH,); —COOH Elaidic acid 46
18:2 (tr9, tr12) CH3—(CHz)4—CH*“=CH-CH; —~CH“=CH—(CH;)7 —COOH Linolelaidic acid 28

C. Fatty acids with conjugated double bonds
18:2 (9,tr11) CH3—(CHz)s—CH*=CH-CH%CH-(CH3);— COOH

18:3 CH3;—(CH,); —CH="CH—-CH'=CH—-CH%CH—(CH,); —COOH o-Eleostearic acid 48
9, trl1, tr13)

18:3 CH;3;—(CH,); —CHY-"CH—-CH'Y™=CH—-CH%-=CH—(CH,); —COOH B-Eleostearic acid 71.5
(tr9, trl1, tr13)

18:4 CH3;—CH,; —(CH=CH)4—(CH;)7—COOH Parinaric acid 85

9, 11, 13, 15)®

4 EPA: Eicosapentanoic acid, DHA: Docosahexanoic acid.
b Geometry of the double bond was not determined.
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Mypakka6 3¢upiau rpynnajap MIITHPOKUIA AlIWITIULEPUH

peakuusicH.
I'mapupaan.
+H, +H, +H,
Cies - CHggo — Cis1 — Ciso
JIMHOJIEH K-Ta JIunos x-Ta OnenH k-Ta CreapuH K-Ta

Onunaguran Maxcynotr Canamac aenlusnaiy.

XoJjiectepuH. XOJIECTEPUH XYyXKallpaHW CTPYKTypa KOMIIOHEHTH Je0
XUCOOMaHaTy. YT KON KHCIOTACH Ba TapMOHJIAPHH ANMAIIMHYBHAA HIITHPOK
stamu. 70-80% xosiecTepuH »xkurapja Ba OOIIKa oprahjapjia CHHTE3JIaHA]IU.
Xo0JeCcTepUHHNA MaxCyJIOTJIap TapKuOuaaru MUkaopu Kyitnaaruya (%):

Capuér ............... 0,17-0,21
TYXYM oo 0,57
[MUnUIoK............... 0,28-1,61
| % 11 AU 0,06-0,10
Xap xwun MaHOalapiaH OJIMHTaH €F Ba MOW TapkuOujga TYHUHTaH Ba
tyinaMarad Cy;yp — Cyp CTpyKTypalu yriaeojgopoiiap MaBxya.Kymuunuru

HU30IIpCHONJIapAaH CTCPHUHIIApAaH I/I60paT.

Moii Ba érs1apHM 03YKaBUHM KMHMATH.

Ernmap 03MK-OBKAaT Mojjanap opacuia OJHI KYIl JHEpPrus 3amacura ora.
Macanan, 1 r okcun opranusmaa okcuananu0 4 kkan, 1 v yriueson (kanm) sca 4,2
KKaJl DHEPTHs axparca, 1 r €r 9,4 kkan sHeprus axxpaTaiu.

Osyka pamnuonuna €érmapHuar mukaopu 30-33% OYmumm TaBcus ATHIIAIH,
KaHyOuil paiioHnapna simoBuuiap yuyH 27-28%, muMonuii palloHgarmiap yayH
38-40%, éxu kynura 90-107 r.

V30K Myzamar €FHM KaM HCTEbMOJ KWIMIL, HWHCOHJapAa (U3HOIOTHK
daonuATHHN Oy3WIMIINTa, )KyMIIaJJaH MapKa3uii HepB CUCTEMACUHU Oy3WJIUILNTa,
WH(DEKIIMOH KacCaJTUKIIapra HUCOATaH OpraHW3MHHM YWJIAMIIUTUHU TMacaluImmra
Ba YMpPHHU KUCKapHIura onud kenaau. JleknH me€puaaH OpTUK UCTEBMOJ KUJIHIIT
CEMUPHUILTA, FOPaK-KOH TOMHUP KacaJUTMKIIAPUTa Ba KapHILTra oJu0 KeIaau.

Ernapuu sHr MyxuM ManOGauapura Yeumiank éru (99,7-99,8 % &r), capuér
(61,5-82,5% nunun), mapraput (82%), omuxta €r (50-72% &r), CyT MaxcyJIoTIIapH
(3,5-30%), moxonaz (35-40%), nunuiok (2-50%) Ba OOIIKa MaxCyJIOTIap KUPaJIH.

WHconHu o3uknaHumuaa (axkat EFaapHd MHUKIOPU dMac, Oalnku KUMEBUU
TapkuOM XaM MyXHM axamHsTra sra, *KymJjajgaH TYyHMHMaran €r KucioTajiapu
(JTmHOM C182 ; JUHOJICH C183 ; OJICUH C14l; apaxuaoH C204; Ba 5-6 TYliMHMAaraH €r
KHCJIOTJIAPHU aXaMUATH KaTTa.
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O31MK-0BKAT MaxCyJ0TJIAPU MILIA0 YHKAPHUIIAA JUNHAJIAPHA
y3rapuiuu

XoM aménapHu KaWTa WIUIAIa TEXHOJIOTMK JKapa€Hiap HaTWKacula
yIapHU TapKuOWAard JUOujap yirapuiira yuypaiau. bynmapHuHr xammacu
OJIMHAJUTaH Tal€p MaxCYJOTHUHI TapKUOMUTa, 03yKaBHil Ba OMOJIOTMK KUMMAaTHKa
TabCUP ITAIN.

by kapaCHnIapHUHT WHTCHCHUBJIUTH JIMNIUJJIAPHU KAMEBUN TapKuOura,
KYIIUIaéTrad Ba Xocuia Oyinaérran (MacaiaH, aHTUOKCUAAHTIap, MEJIaHOUIUHIIAP)
MoJajiapra, HAMJIMKKA, MHUKPOOPTaHW3MJIApHH Oopiurura, (QpepMeHTIapHU
daourura, XaBojaru KUCJIOPOJ OWiIaH TYKHAITyBHWTa, KaJOKJaIl YCyJIHWra Ba
OoITKa KYTIruHa oOMIIIapra OOFIuK.

Yeummuk éF TapkuOHIa acocaH KyI MHKJIOpJA TYHMHMAraH rnap GyiraHu
Y4YyH XaBO KUCIIOPOJHY UIITUPOKHUAA ABTOOKCHIJIAHUII KapaEHU KETAIH.

Erap  wammurm  xam, MuHepaJd ~ Mojjangap  OyiMaraHu  ydyH
MUKpOOpraHu3miiap OujiaH 3apapilaHMaiu Ba EFJIapHU KOPOHFU KOMJla Y30K
cakJIall MyMKHH. Ermapuu caknammy MyTaaun xapopatu 4-6°C, XxaBoHM HUCOMIA
Hamiura 75% xwucoOnaHaayd. Y¥ ImapouTHaa INMINA WIUIIAA KOPOHFU JKOMHJIa
CaKJIalll TaBCHUS ATUJIAIN.

XaiiBoH Ernmapu (Kyd, 4yydka, CUTHpP) Y3UMHM EF KHUCJIOTa TapkuOu OuiiaH
(TY¥ivHraH €F KHUCIIOTacu KYIUITMTH Ty(dailin) cakiamira 4ujaamiid XucoOJiaHau.
JlexuH ynapHu TapkuOuaa aHTUOKCUAAHTIIAp OYIMaraHu y4yH Oy 4YnMJaMJIMIUTUHA
Kamailtupagu. bynapHu wuumjga capufér, MaprapuH, oMuxTta €r Oekapop
XucoOJaHaau.

Ermu XoM aménmapHn Ba Taiiép MaxCyJdOTJapHM CaKIamiia Mypakkab
Kapaéunap ketaau. Macaman, OyFaod YHUHM cakjalijia THAPOJIUTHK Ba
OKCHU/JIJIAHUII >Kapa€HJIapyd KETUILM HaTWXKacujlla TaxupJiaHald, OKCUJUIap OwiaH
TabCUPJIAHUO HOHU cU(aTUTA TACUP ITATH.

OxcuanaHum xapa¢HJIapuHU OIIUIIKA MaxXCyJOT TapKUOWJa OpraHU3M y4yH
3apapimu  Mmoananap xocun Oymamu. IllyHuHr yuyH OyHmall MaxcyloTiaapHU
OKCHJIJTAHUIIJAH CaKJIall MyXyUM Bazuda XucoOIaHaIx.

Ha3zopart caBoJuiapu:
1. Oxcunnapau pyHKIIMOHAT XYCYCUSITIApUHUA aUTUO OCpUHT.
. O3UK-0BKAaT MaxCylnoTJIapy UIIad YMKapHIiga OKCUUIApHH (PYHKIIMOHAT
XYCYCHSITIAPHHHA aXaMHUSITH.
. TexHonoruk >xapaénnap/ja oOKCUIIap KaHjal y3rapuiuiapra yupaiamn?
. YrneBoayapra TaBcu@ OepuHTr.
. YrneBoanapHu CUH(pIAHUILIN.
. MoHocaxapuanap Ba yJIaHUHT XOCCaJIapH.
. Hucaxapugnapra TaBcud OepuHr.
. Kpaxman Ty3unumm Ba Xxycycusitiapu aitud OepuHr
. Jlummnnmapra taBcud OepuHT.
10. JInnuanapHu TUAPOIU3IIAL, AlUIUIALIHY, IepealiiIall, Iepe3Tepu-
dbukanysam peakiuusiapuHu €310 OepuHT.

N

O OIS WDN bW
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11. IHCOHHU O3MKTaHUIINAA EFIAPHA aXaMUSTHHH TYIIUHTUPUO OEpUHT.
12. MaxcynoTtiapHu cakiamiia JAMUIJIapHU Y3rapuiiu.

DoiigaJaHNJITaH agaduéTaap:

1. Belitz H.-D., Grosch W., Schieberle P., Food Chemistry, Springer-Verlag
Berlin Heidelberg, 2009. 1200 P.

2. Iumesas xumusi: Yue6./A.Il.Heuaes, C.E. TpaybenOepr, A.A. KoueTkoBa u
ap. TUOP/, 2004, -640 c.

3. I'amaropoBa B.C., Pxeunnkas JI.O. [lumeBas xumusa. JlabopatopHsrii
npaktukyM. Cankr-Ilerepoypr, TMOP/, 2006, 137 c.

4. Cxypuxun W.M., Heuae A.Il. Bce o mume c TOYKM 3peHUs XHMHKA:
CnpaBouHoe n3ganue. —M.: Beicmas mkoua, 1991. -286 c.
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2-MaB3y. O3UK-0BKAT MaXCyJIOT/Iapu Tapkuouaaru 6moaorux ¢ao Ba
TOKCHK MOAIAJIap.
Pexa:
2.1. depmeHTIaHN YMyMUN TaBCUDH.
2.2.®depMeHTNap Ba yAapHU (aoJUTUTHUra TabCUP STYBYH OMUILIAP.
2.3. OOM rtapkubugara MuHepaa Moanap.
2.4. OOM Ttapkubugara HoaJIMMEHTap MoJ1aap.

Tasanu wubopanap: gepmenmnap, Mmumepar Moo0aiap, MaKkpo- 6d
MUKPOINEMEHMAND, ATUMEHMAP, HOATUMEHMAD, AHMUATUMEHMAP MOOOANap.

2.1. ®epMeHTIaHM YMYMUIi TaBCH M.

depmeHTIap OKCUI TabWaTIIi OWOJIOTHK KaTanu3aTop OYiub Tabuatia KEHTr
Tapkanrad. Yiap kumésnii peakipsuiapan 10%-10% mapra Tespok katanmsnaiinn’

depmentnap Oup oupuaan cnenuGUKIUra Tygainm GpapKiaHaau.

Mytiiok (abcoioT) crnenupuKiIuk — ¢GepMeHT (akaT OUTTa CyOCTpaTHH
KaTanu3ianau. (apruHa3za GepMeHTH - aprTHHUHHY METUJIAPTUHUHTA allIaHTUPAIH )

['pynnamu cneuupukiuk - (EpMEHT  MabJIyM CTPYKTYpalId YXIiail
cyOcTpaTtiiapra TabCUp 3TaJIH.

Hucbuii cnennpukiuk - MabllyM TypJlard peakuusuiapra crneuuduk Oyiaran
dbepmenTinap. bynnait depMmeHTIap ydyH KaTanuziaHaétraH Oof artpodumaru
rpynnanapsu apku iyk. Macanan, 1umnasa Ba 3cTepasa, nentujasanap.

Crepeocniennbuknu  ¢gepmentiap OyHaaii ¢epmentinap ¢akat Outra
CTEpEOKUMEBUH IIAKIAAru cyocTpaTra TabCup dTaaH.

depMeHTIapHU sHa OUp XYCyUSTIapu yJapHU JaOWuurd. SIpHUM yinapHu
daommurn myxut pH kypcaTkuuura, xapoparra, akTUBaTOp Ba MHTHOUTOpJapra
oormuK. Kymumimk ¢pepMeHTIap UKKH KOMIIOHEHTJIM Xucobnanaau. AnodepMent
Ba Ko(pepMeHTIaH nbopar.

Kodepmentnapau kumMEBuii Tabuatu xap Xujl Ba PepMEHTATUB peakIusiiapa
ynmapuu ¢yHkuusicu xap xwi. KodepmeHnt cudartuma BuUTaMuUHIAp Ba yJIapHU
XOCHJIAJIapH KUPAJIH.

Xom awé mapkuouoazu gpepmenmanap. Jlykkakiy Ba OOIIOKIH YCUMIIHKIAP
TapKUOHIa TUAPOIUTUK HEepPMEHTIAp MaBXKy OO Ba yinap IOKOPU MOJEKYJaIn
MoaaNapHu (OKCUJUIApHH, TOJMCaXapuUIapHy, EFIapHU)TUAPOIU3IAHUIIIIIA
KaTHamaau. Macanan OyFaol JOHUJAOMP Heda TypAaru MPOTEOJUTHK
dbepMeHTIIap aHUKIaHTaH. Yiap Oup Oupuaan pHonrumymu Ownan QapkiaHaau
(mHopmon pH 3,7-4,0; neittpan pH 6,5-7,0; umkopuit pH > 8,0 nporennazanap).
HeliTpan nporenHazanu (paoyIuru IOKOpU OYIUO KIEWKOBMHAHU KaTTa TE3JIUKIA
napyasnarasd.

bynnan Tamkapu aMUJIOMUTUK EpMEHTIIAp XaM MaBxXyj OYIuO KpaxMmaslHU
TUAPOM3IAHUIINIA MyXUM aXaMHsITTa dTa.

’(H.-D. Belitz - W. Grosch - P. Schieberle, Food Chemistry, Springer-Verlag Berlin Heidelberg, 2009, 93-95 6.).
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Xaiigon xom awénapu pepmenmaapu. bynapra TpUIICHH, XUMOTPHUIICHH,
NEeTNCUH, PeHUH Ba OomK. kupaau. by (epmeHTnap 03MK-OBKAT caHOATHU]A KEHT
KYJUIAaHWIAIH.

Macanan cyT kazeuHu (CyThna a3zomid MojnainapHu 78% TallKWil 3Tajin)
docdonporens xucobnanaau, 6-10% yriaeBoasiapaaH TalIKUI TOMTaH. Ca**noun
TabCUpUJIAa YYKMAWIW, PEHUH TabCUPUAA MAaKPOTJIMKOIENTHIJIAp Ba IMapa-x-
Ka3eHH XOCHI Kinau. [lapa-x-kasens Ca™? HMOHM TabcHpHIa 4yKMara TyIIaH Ba
Oomka kazenH OQpakIUsUIapUHA XaM uykMara Tymupand. [lummok wumnuiad
YUKapHUIIa aCOCHi kapa€H XHUcoOIaHaIu.

depMeHTIap O3MK-OBKAT CAHOATHAA KEHI KyJUlaHWiIagu. MacalaH HOHIU
MaxCyJOT UILIa0 YUKAPHUIIA YHUHT cupaTH (PepMeHTIapHU GaouIurura OOFIUK.
XaMHp TapKUOHMIard OKCHILIAPHU Ba KpaxMalHU THAPOJIM3IAHUIIN >Kapa€HHU
KaJaUTAIITUPUILIA MyXUM axaMusaTra ara Ba Oy HOHHU cu(aTura TabCUp 3TaJIu.
WUnrapunapu ¢depment wmanOam cudaTtuga yHAUPUWITAH JOH MaxCyJoTiaapu
Kyutanuiu6 kenunrad. CYyHru vmimapaa Oy Makcaj yayH MUKPOOpTraHU3MiIapIaH
OJIMHTaH aMWJIOJIUTHUK Ba MPOTEOIUTHK (hepMEeHTIap KYJUTAHWINO KETUHMOK/IA.

VYH Tapkubuaaru KaHajid MoJiajap eTapiu 1apaxaa ra3 XoCHiI KHIMalIu.

Kpaxman Ba Kkpaxmajuld MaxcCyJOoTJIap HWIUIA0 YHKAPHUIIAA aMIJIOIUTHK
dbepMeHTIap KeHT KYJUITaHWINO KeTUHMOK/IA.

- IGKCTPUH UIIUTa0 YUKapuIaa

- KpaxMaJjl IaToKacu:

- TJIIOKO034;

- TJIIOK030-(DPYKTO3HBIE KUEMHU.

Hneepmaza.Caxapo3aHi  WHBEpPCHsUIAIl  Makcaauaa  KyJUITAaHWUJIAIW.
Kongutep maxcynornapu nnuiad yukKapuuiaa UIjiaTHIa .

JIunaza. XymOyiWivkHM Ba TabMHHU OUIMPHILI MakKcaauga OSpKUH EF
KHUCIIOTaIApHU axamMusaTu karta. LIlyHuHr yuyH Mol Ba érapHu MoaubUKaIisIIanl
MaKCaJIu1aKyJUIAHUIIA]IH.

Tabuun wapbamnap uwwinabd uuxkapuwioa xam Gepmenmaap KeHe
Kyananunaou. lllapbatnapHi  TUHUKJIAIITAPUIT Ba OapKapOPJAIITHPUIN YIYH
aCOCaH MEKTOJUTUK Ba MPOTEOTUTUK (PepMeHTIapaanH (porigamaHmiam.

I'moko300kcuaa3a Ba kKarajga3za. MaxcynoTHu cudaTUHU — OUITUPHII
MakcaJu/la Ba YHH TapKUOWJArd KUCIOPOAHH OJUO TallIall MaKcaauaa
KYJUIAaHWIAN. .

2.2. @epmeHTIAp BA yJapHH (A0JJIMIUTA TAbCUP ITYBYH OMHUJLIIAP.

DepMEHTHUHT KaTAIUTUK (aoJi OYJIraH XapopaTd YHUHT ONTUMYM XapopaTu
ne0 IopUTUIIAIH.

OnTtumyM XapopaT Typiid (epMEHTIap Y4YyH Typiaudaaup. YMyMuu xoJija
xaiiBon (epmentiapn yayn 40 Ba 50° C, yemmumkmapma sca 50 Ba 60° C
opanuknaa €raau. JlekuH, aH4a IOKOPU XapopaTr ONTUMyMHra 3ra (pepMeHTIap Xam
MaB)KyJ, MacajaH, namnavuHjaa (YCUMIIMKIApAaH aKpaTWIraH OKCWII THAPOJIM3UHU
tesmamtupysun) ontumyM 80° na 6ymamu. Iy maiitoa xaranasama (H,O, HuHT
H,0 Ba O, ra napyajaHHUIIMHU TE3NATHPYBUYH (hepMeHT) onTuMai xapopart 0 Ba
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10° C opammFuga, [OKOpDH XapopaTiapia 5ca (EpMEHTHHHT SHEPreTHK
OKCHU/IJIAHWIIY Ba YHUHT NHAKTUBAIUSACH KE€YaIH.

®depmeHTHUHT MyxuT pH wura Oormukiurn 50 HuIgaH — OJJAMHPOK
aHUKJaHTaH »au. Xap Oup pepMeHT yuyH y MakcuMal (DaojUIMTMHU KYpcaTyBUH
MyxuTHUHT pH xwitmatu maBxyn. Kymumnumk depmentnap pH HuHT HeuTpan
HYKTa SKUHUAA MakcuMmall (paosummkka sra 0ynaau. Kyuiu kuciotanu €Kd Ky4diu
UIIKOpUM MyxuTaa GakaTtruHa 0ab3u pepMeHTIIap SXIIN UIUTAHIH.

Boaopoa noHnapuHHUHT IOKOPU €KM macT (OnTUMall OMJIaH COJMIITHPraHia)
KOHIICHTpaIusra YTuimy (pepMEeHT aKTUBIUTHHHHT OWUp TEKWC MacalWiy OuiaH
Oopaju.

Bomopoa nonmapy KOHIEHTPAMSCHHUHT (HEPMEHT KaTATUTHK aKTUBIIUTHUTA
TabCUPU YHUHI (aosl Mapkasra Tabcupuaa KypuHaau. Typnu peakunon pH
KUiMaTiapuga MyXUTHUHT (ao MapKa3u Ky4wid €KY Ky4uCU3 MOHJIAIIraH OyJIUIn
MyMKUH. byHpmaH Tamikapu, MyXUTHUHT pH # CyOCTpaTHMHI HOHJIAIIUII
napaxkacura, GepMeHT-CyOcTpaT KOMIUIEKCH Ba peakius MaxCyJoTiIapura TabCup
Kypcataau, (GEpMEHTHUHI XOJaTWra YHJard KaTHUOH Ba aHUOH MapKaziap
MYTaHOCHOJUTHHHU aHUKJAraH XojjJa KaTTa Tabcup Kypcaramu. OXuprua xojaT
MYXHUM JTUKKATHUA TOPTAJIA Ba MabJlyM OKCUI-DEPMEHTHUHT YWIaAMUU CTPYKTypacu
dbepMeHT-CyOCTpaTHUHT XOCHJI OYITUIIHN YIYH MyXUM XHCOOJIaHAIH.

Nvmobmiianran pepment.iap.

V30K BakT O3MK-OBKaT CaHOAaTHAAa CyBAA OHPUUIWTaH SPKUH (PEepMeHT
npenapatiapu KyutaHuianO kenuHrad. by depmentnap ¢akar Oup maporaba
uuuiaTuiIap da4. XO3UPru BakTra kenud ¢epMeHTIapHu UMMOOWIIad Kailrta-
KaiiTa, OMp Heua MapTa UIJIATHII yCYJUIapH SpaTHIITaH.

NmMmoOusnanran pepMeHTIap JeraHaa yilapHH WHEPT KaTTUK Mojjanapra
OUpUKTUPUO MYXUTAAru SPKUH XapakaTHHU qyekao KYWHIIL
TymyHuiaan. immoOustamau pusnkaBuil Ba KUMEBUHN yCYIUTApHU MaBXKY/I.

OuzukaBuil ycynnga (GepMeHT KATTUK CUPT fo3acura, €Ku MOoJuMep Tellb
WYura KOBaJeHT Oofcu3 OupukTupu® Kyimnagu. Mwucon Kuimub, MeTal
OKCHJJTapH to3acuaa (epMEHTIaApHH aJCOPOIUSIIAIIHA KEITUPUIT MyMKUH. Apum
YTKa3yBUM MOJIMMEP WYUTa KUPUTHUII, SIPUM YTKa3yBUd TMOJMep OwmiaH (hepMeHT
MOJICKYJIACHHU a)KPATHIII Ba OOIIIKA.

Kumésuii ycynna ¢epmeHT OunaH KaTTHK ¢asza opacujia KOBaJEHT OOF
XOCWJ KUIMHaAW.  MacanaH, Toiuamara rpaHynaigapura (GEepMEeHTHU TIyTap
JTUaaeruan OuiiaH KOBaJeHT OOF OpKajaIu UMMOOUJIIIAI MyMKHUH.

2.3. OOM TrapkuOugaru MUHepaJ MoaaaJap.
Tupuk opranusM TapKHOMIArn OpPraHUK MOJJANap TAapKUOWTa KYTNTHHA
MUHEpPA MOJIanap, HOHJAp, KOMIUIEKC OMpUKMasap KApaIu.
Munepan  monmmajmapHu ~— MUKIopura — Kapab — ymap = Makpo-  Ba
MUKpO3JIEMEHTIapra OyaInHaIu.
Arap OpraHmsM TapkuOuma ymapuu Mukgopu 10°% mam xym 6yica, ymap
MaKpOdJIeMeHTIap Xucobnanamu. MukposnemenTiapan Mukaopu 10°-10° % nn

®H.-D. Belitz - W. Grosch - P. Schieberle, Food Chemistry, Springer-Verlag Berlin Heidelberg, 2009, 421-424 6.
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TAIIKHI STaan. Arap MEHEpan MoIatapa Mukaopu 10° % nau kam Gyica ymap
YIBTPAaMUKPOIJIEMEHTIIAP ACHUIAIN.

Kansan 3
HNHcon opranm3mmra TymaJural KyHIaJuK KUMEBHIA dj1eMeHTIap
(Mraa)

OnemeHnT |B3pocibie Hetn DneMeHT B3pocnsie Hetn
K 2000-5500 530 Cr 0,05-0,2 0,04
Na 1100-3300 260 Co 0,2 0,001
Ca 800-1200 420 (ButamuH Bi,)
Mg 300-400 60 Cl 3200 470
Zn 15 5 PO, 800-1200 210
Fe 10-15 7 SO, 10 -
Mn 2,0-5,0 1,3 I 0,15 0,07
Cu 1,5-3,0 1 Se 0,05-0,07
Mo 0,075-0,250 |0,06 F 1,5-4,0 0,6

MakpoasieMeHTIapra Kaiuii, HaTpui, KaJlblMii, Marauid, ¢ocdop, xaop u
OJITUHTYTYPT Kupaau. ¥Yiaapau Mukaopu 100 r maxcynoTt Tapkubuaa 6up Heva yH
Ba 103 MUJUIUTPaMM MUKJIOpHIa OYiaau.

MukpoasieMeHTIap opranuzMja Oup Heua MkraaHn Oup Hewa 100 Mkr
MUKIOpHUAa OYIaau.

MukponssieMeHTIap MapTIM paBUIlfa 2 Ta Typyxra OyauHaau: abcomoT Eku
xaétuit 3apyp (kKoOayibT, TeMUp, MHUC, pyX, Mapradern, uoj, Opom, ¢Top) Ba
HXTUMOJIMH 3apypuil (AJIFOMUHUM, CTPOHIIUM, MOJTMOEH, CEJIeH, HUKENb, BaHAIUN
Ba Oomikaynap). XaéTuil 3apyp MHUKPODJIEMEHTJIAp IIyHAal MojJanapku, yJjap
eTUIIMaraijia OpraHu3MHHA HOpMaJ XaéT-PpaosuaTu O0Y3umaam.

WMHCOHHM O3WKJIaHMIIUAA SHI TAaHKUC MHMHEpaj Mojjanapra KajlblUui Ba
TEMHUp, OpTUKYacura Hatpuil Ba ¢ochop kupaau.Ca - CKIEIETHH PUBOKIAUILNHA

cekunnamtupaau. Mg - wmyckymnapHu QaonuaruHu Oy3aau. Fe - anemus
KaCaJUIMTUHU BYXYyAra Kedatupaau. ZN - TEpUHU 3apapiaiav, YCUIIHU
cycaiitupagu. | - KaikoH 0e3uHM (aoausaTuHu Oy3aau
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Table 7.2. Mineral content (Na, K, Ca, Fe, and P) of some foods

Food product Na K Ca Fe P
Milk and dairy products
Bovine milk,
raw, high quality 43 157 120 0.046 92
Human milk 16 53 31 0.06 15
Butter 5 16 13 0.02-0.2 21
Cheese
Emmental (45% fat) 275 95 1020 0.35 636
Camembert (60% fat) 709 95 90 0.13 310
Camembert (30% fat) 669 120 600 0.17 385
Eggs
Chicken egg yolk 51 138 140 7.2 590
Chicken egg white 170 154 11 0.2 21
Meat and meat products
Beef, whole carcass, lean 66 342 5.7 2.6 190
Pork, whole carcass, lean 69 397 5 1.0 192
Calf liver 87 316 87 1.9 306
Pork liver 77 363 76 18 407
Chicken liver 68 218 18 7.4 240
Pork kidney 173 242 7 7.3 260
Blood sausage 680 38 6.5 64 22
Fish and fish products
Herring 117 360 34 1.1 250
Eel 65 259 17 0.9 334
Cereals and cereal products
Wheat, whole kernel 7.8 381 33 3.3 341
Wheat flour, type 550 2.0 146 15 1.0 108
Wheat flour, type 1050 3.0 203 24 2.2 208
Wheat germ 5 993 49 8.5 1100
Rye, whole kernel 3.8 530 37 2.8 337
Rye flour, type 997 1 285 25 1.9 189
Corn, whole kernel 6 294 8 1.5 213
Breakfast cereals
(corn flakes) 915 120 13 2.0 59
Oat flakes 6.8 374 48 5.4 415
Rice, unpolished 10 238 16 3.2 282
Rice, polished 3.9 103 6 0.8 114
Vegetables
Watercress 12 276 180 3.1 64
Mushrooms (cultivated) 8 390 11 1.26 123
Chicory 44 192 26 0.74 26
Endive 43 346 54 1.4 54
Peas, green 2 274 24 1.7 113
Lamb’s lettuce 4 421 35 2.0 49
Kale 35 451 212 1.9 87
Potatoes 3.2 418 6.4 043 50
Kohlrabi 20 322 68 0.48 50
Head lettuce 7.5 179 22 0.34 23
Lentils, dried 6.6 837 65 8.0 412
Carrots 60 321 37 0.39 35
Brussels sprout 7 451 31 1.1 34
Spinach 65 554 117 3.8 46
Edible mushroom (Boletus edulis) 6 341 4.2 1.0 85
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Table 7.2. continued

Food product Na K Ca Fe P
Vegetables
Tomato 33 242 94 03 22
White cabbage 13 255 46 0.4 36
Fruits
Apple 1.2 122 58 025 12
Orange 1.4 165 42 0.19 23
Apricots 2 278 16 0.65 21
Strawberry 1.4 16l 21 0.64 29
Grapefruit 1.1 148 24 0.17 17
Rose hips 24 291 257 0.52 258
Currants-red 1.4 257 29 0.91 27
Currants-black 1.5 310 46 1.29 40
Cherries-sour 2 114 8 0.6 19
Plums 1.7 177 83 026 18
Sea buckthorn 3.5 133 42 0.44 9
Yeast
Baker’s yeast, pressed 34 649 28 35 473
Brewer’s yeast, dried 7 1410 50 17.6 1900

2 Data are in mg/ 100 g edible portion (average values).

MakposJieMeHT1ap

Kanbumid. Tumn Ba CysIKHM acOoCHM KOMIIOHEHTH XucoOiaHaau. bokuméEéBuii
Ba (DU30MIIOTHK KapaHJIApHU KETUIITNIa MyXUM POJIb YHANIH.

Karra €mnmarn mnHconmnap xynura 800 mr, Gomanap Ba yemwupiap 1000 mr
HCTEbMOJI KHIIA]IH.

Kanpruiinu manOaura cyT Ba cyT maxcyqoriapu, nunuiok (100 r ga 100-
1000 mr), Kyx nués, kykatnap, JJOBUs XUCOOJIaHATH.

Maruaunii. By »snemenT QepMenTnapau (¢daomiamyBuaa MyXHM  POJIb
yitHaiiau. Heps cucremMacuHu Ba 0pak MyCKyJUIapu (GaosUSITHHH SIXITUIANIH.

Kynunga 200-300 Mr uctebmosl KWIMHAAU. ACOCaH YCHUMJIMK XOM allélapu
MarHuiira 0oi.

Kammii. 90% xanuii xyxaiipa wuumpa ydpaiigu. HepB ummysibcrapuHu
y3atuniaa katHamaau. CyB-Ty3 aqMalryBUHHU OOIIKapaIn.

Kynnamuk Ttamad 2000— 4000 mMr vm Tamkun 3tagu. Kanwii TaHKucIuru
I0OPaK-KOH TOMUPH (aoauaTura Oy3WINIIUTa OJU0 KEeTaIu.

Kanuiira 6oit manOamapra, Ypuk, y3yMm, JIEHTHM3 Kapamu, JIOBHUS, HOXAT,
kaprodens cab3zoBor-mMeBanap kupaau (100-600 mr/100 r maxcynTaa).

Harpuii. UHCOH oOpraHu3MHHM XamMMa OpraHjapuia Ba CYIOKIUKIApUIa
oynaan. OcMOTUK OOCHUMHM CakJjalijla HepB UMIYJIbCIAPUHU y3aTULIAA UILITHPOK
staau. OWKO30H (pepMeHTIapH (aoJUTUTUHUA OLIHPATH.

®ochop. Dochop xamMma OpraHu3M TYKUMACH TapKUOHWra KUPaIH.
Opranu3ma KeTaJuraH CHHTE3 Ba THAPOJIM3 >KapacHiapuja MyXUM axaMusaTra
ara.

Kynnanuk Tana6 1200 mr.
XanBOH/IaH OJIMHAUTaH MaxCyloTiaapaa YHU MUKIOPH FOKOPH.

Ouarunryrypr. by monna okcun tapkubura xupaad. OKcui anamairyBuia
MyXHM aXaMHUITra 3ra. YHH MHUKIOPU OKCHJI MUKJIOPHUIa TYFpU MPONOPLUOHAIL
Kynnanuk tanab kynura 400-600 mr
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Xaop. @epmeHTIapHH aKTUBJIANAM, OLIKA30H CYOKJIUIM XOCWJ KWJIAJIH,
rJIa3ma IakyIaHaau,

Kynnanuk tanad 5000 mr. Opranuzmra Ol Ty3u KYpUHHUIIAA TYIIaH.
MukposjaemMeHTaap

Temmup. by 37I€MEHT OKCHIJIAHUII-KAaUTAPWINII PEAKIUSIAPUIALa UIITUPOK
7TUO Hadac OJUIIHU TABMUHIIOBYM OMpUKMaliap OMOCUHTE3MIa UIITUPOK ITAJIH.

Opranu3maa TEMHUPHU €THIIMACIWIM aHeMHsHM Oomka Oup Heua
KacCaJUIMKJIapHU PUBOXKIAHTUPAIN.

Tanab xynura 14 mr. FOxopu mapaxana maiianaHraH yHAQ YHU MUKIOPHU
kaM Oymagu. TemMupHM eHrun y3namTupwiaguran Gopmacu  rymrmm
MaxcCyJoTiiapAa, JKArapaa, TyxyM capurfma kym Oymamu. ( 2000 mr/100 r
MaxcCyJjoT/a).

Muc. Muc okcwuiap OunaH OupukkaH xonjga Oymaau. Kynruna
dbepMeHTIapHU aKTUBATOPU XUCOOIaHA/IH.

Kynnanuk Ttama®é 2 wmr. XKurapma, TyxyM capufyja Ba KyKarjapiaa Ky
oymasu.

Hon. Voa TMPOKCHH rapMOHJIApUHM CHHTE3MIa MyXUM axaMusTra sra. Mox
eTuiMaca OyKOK KaCaJUIMTUHU BYXKYJTa KEJITUPAIH.

Kynnamuk tamad 100-150mkr. OOM (4-15 Mkr%), nenrus3 Oamuruga 50
MKkr/100 1, Tpecka xxurapuaa 800, nenrus kapamuaa - 50 mxr gan 70 000 mxr/100
r. radya Oymaam. MaxcynoTra wccukiuk OwmaH wumoB Oepuiranga 30-60%
WYKOJIaIu.

Ep yctu yeummuknapuga 10-100 mapra kam Oynaau.lllynunr yuyn 1 kr Ty3
TapkuOura 25 Mr Kyuiaaam.

®Top. PTOp eTuiIMaca TUII KaMCAJUIUTH pUBOXIaHaau. OpTUKYa MUKIOPH
Xam, s’TbHU TUIIIa Wuruinaan Ba Tuin panruau y3raptupaau. Kyanamk tana6 0,2 -
3,1 mr, ém 6onanap yuyH kyaura 0,5 mr.

Xpom. By 351eMeHT yriieBo/1 Ba JIUNU aIMallyHYBUAa MyXUM axaMHsTra ara.
[TuBo aunTKKCcHU Ba xurap 0y sanementra 6oit (10—80 mxr/100 r).

Mapraneun. bup xkyHaa WHCOHHU OUp KI OFHpPJUTHra Mapranenra OyiraH
tanad 0,2-0,3 mr Tamkun stagu. Mapranerra 0oif MaxcysioTiaapra Xyjia meBajiap,
yoi, kakao (100-200 mxr/100 r) kupaam.

Hukenasb. llnnk. Moaubdaen.KodaabT.

TexHO0JIOTMK HIJIOBJIAPHU 03MK-OBKAT MaXCYJIOTJIApU TApKUOUIArH
MHUHEPAJ MOJJIAJAHU Y3rapUIIIH.

XoM aménapHu KaiTa MIUIAla YHA TapKUOWAArd MUHEpal MOJJalapHU
MUKIOpPH Kamasiiu. MacanaH, yH €pMmacu oJidifa JOH KOOWTM Ba MypTaruHu
XPATHUII XUCOOUTA YHU TAPKUOMIArd MOIIaaap KaMasiiu.

Bbyrnoit yau tapkubunaru kyn mukaopu 1,7%, onuii HaBiu yHnaa 0,5%, mact
HaBau yHaa 1,5% raua Oymamu. Ca63oBoT Ba kapTtodennu Toszanamaa 10%man
30% raua MuHEpaII MOJaNap KaMasi/iy.

['Vmr, 6anuk Ba mapania TYIITIapU CYSIKIaH aXpaTWiTraHjaa KajbIUil Ba
dbocdop MUKIOPH KamasiIu.
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Arap cysk OunaH nuIupuica Kaibiuii Mukaopu 20%rava oraau.

Cudarcus xuxo3jiapja XoM aménapra WiuioB OepuiiraHja TEMUP MHUKIOPU
30% raya omraam.

KoHcepBananran maxcyjoTiap TeMHp OaHKallapjia cakJiaHTaHJa XaM YHU
MUKA0pHU omiaau. OKCUIJIaHUII Kapa€HU Kydasan. MaxcysoT TapkuOuaa 3apapiiu
Moaaanap xocui oyaaau. (KYyproliuH, KaaMui, Kajai).

Kansan 5
Byrnoii yHu TapkuOuaru MuHepasl MoAaajap
(mr/100 T MmaxcynoT xucoouma)
DnemeHTIap Byrnoli yau Onwuii HaBIM €pMa

Ca 41 16

P 372 87

Fe 33 0,8

K 370 95
Mn 60 16

Zn 3,50 0,07

Cu 1,00 0,32
Mo 0,14 0,02
Mn 3,20 0,83

Cr 0,014 0,002

Muyumink maxcynoTiaapu TapkuOuaa TEMHUpPHU MUKJIOPH 5 MI/JI Ba MHUCHU
MUKIOpH 1 MI/n onica jloiikamaHUII XOCHII OYiau.

2.4. OOM tapkuOugaru aJuMeHTapCcu3 MoaaaJjap.

AJMMeHTapcu3 Mojjajapra O3yKa MaxcyJoTiap TapKuOuaarua 3apapcus
KylmmmuM4a Mojjanapra aWtunaau. bymapra o3yka Kymumyanapu, Oasiact
Mo ianap, NpoOMOTHUKIIAp KUPAIH.

AHTHaNIUMEHTap MojJaiapra 03ykKa MaxcyJoTjap TapKUOuAaru OopraHu3M
YUyH 3apapcu3 JIEKMH HYTPUEHTJIAPHM Xa3M OYIuIIura TYCKUHJIMK KUJIYBUYU
Mojajanapra aWTwiagd. Mucon  TapuKacuIa —OKCWUIapHU — (DepMEHTaTHB
THJIPOJIM3UTra  TYCKUHJIMK  KWJIYBYM  OKCHMJI ~ TaOMAaTIM  MHTUOUTOPJIApHHU,
aHTUBUTAMUHJIAPHU, AHTUMHHEPAJ MOJJJATAPHUA alTUI MYMKHH.

Ha3zopar caBosiapu:
1. ®epmenTiiapHu OMOATUK TaOMATH KaHAAMN?
. CyOcTpar Ba pepMEHT KOHIIEHTPALUSICH PEAKIIMS Te3IUIura Kanaam Tabcup
STaaun?
. Kannait pepmeHTIIap 03UK-OBKAT CaHOATHA KEHT KYJIJTaHUIIA 1 ?
. UMMoOunnanran ¢pepmeHTIap Huma?
. MakposnemenTiapra Kkanaai KUMEBHUM dJI€MEHTIap KUPAIH?
. IHCOH opranm3Muia MUHEpaI Mo Aaiap KaHaka QyHKIUsIIapHU Oakapaam?
. lHCOH opranu3mMuia KaJblIUHHU aXaMUsTH KaHaKa?
. MukpossieMeHTIapra Kaucu KUMEBUU dJIEMEHTIIAP KUPaau Ba MHCOH

N

0O ~NOoO N bW
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OpraHU3MHJIa MUKPOAJIEMEHTIIAPHU aXaMUSITH KaH1an?
9. lHCOH opraHu3Mu/ia TEMUP KaHaal BasudaHu Oakapaau Ba KaHIal 031K-
OBKaT MaxcCyJOoTJIapuaa YHU MUKIOPH IOKOPH?
10. Mo TaHKKMCIIUTY HEMAara om0 Keamu?
11. TexHOJIOTHK UIILTOBJIAp MHUHEPAJ Mo IIaiapra KaHaal TabCUp 3Taau?

DoiigaJaHNJITaH aga0duéTaap:

1. Belitz H.-D., Grosch W., Schieberle P., Food Chemistry, Springer-Verlag
Berlin Heidelberg, 2009, 606.

2. IMumesas xumus: Yue6./A.I1.Heuaes, C.E. Tpaybenbepr, A.A. KouetkoBa n
ap. TUOPJI, 2004, -640 c.

3. I'amaropoBa B.C., Pxeunnkas JI.O. IlumeBas xumus. JlabopatopHsrii
npaktukyM. Cankr-Ilerepoypr, [MOP/I, 2006, 137 c.

4. Cxypuxud U.M., HeuwaeB A.Il. Bce o muie ¢ TOYKH 3pEeHHUS XUMHUKA:
CnpaBouHoe uzganue. —M.: Boicmias mikoina, 1991. -286 c.
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3-maB3y: O3UK-OBKAT MaXCYJIOT/JIapH TAPKUOUAATY KYIIUMYa MOAIAJap.

Pewxa:
. KoncepBantnap.
. AHTHOHOTHKIIAP.
. AHTHOKCUJaHTIIap.
. buonoruk ¢aon kymmmyanap.
. En Moananapuu knaccudukanumsacu Ba MaxcyaoTiapra TYIIHIT
WyJIIapu.
. TOKCHMK MOaanapHu TypiaapHu.
. O3uK-0BKAT XaB()CU3MUTUHN HA30paT TH3UMHU.

DN B~ W —

N O\

Tasnu wubopanap. Copbum Kucioma, OeH30U  KUCIOMA,  HU3UH,
HYmpuyesmiap, npooOUOmMuKIap, MUKOMOKCUHAAD, paHe bepysuu moooanap,
paouoaxkmue moooanap.

Taiti€p wmaxcynomiapHu  Oy3wiIMIIM — Mypakkad  (QU3MK-KUMEBUN  Ba
MUKPOOHOJIOTHK >kapaéHiap Tydaiiau 103 Oepaau.

Mukpoopranu3miapHd pUBOXJIAHWMIIM HaTWXKacula XOCWJI Oyianura
TOKCUHJIap OPTaHU3MHU 3axapiiaiiin Ba EMOH oKuOaTiIapra oymd Kemaau.

MaxcynoTnapHu cakjiam MyJJaTHHU y3alTUpUII Makcaauaa KaauMIaH
TypJid yCyJJIapUHU KyJiab kenranniap. by ycysmiapra KypuTull, Ty3Jjalll, YKCYC,
€F, acaj, OJTHMHIYTYPT aHTMAPUIM OWiIaH MUuioB Oepuil kupagu. X1X acpHUHT
oxupu XX acpHUHI Oonulapuja KUME COXAaCMHU PHUBOXIAHUILM Ty(aniau
KMMEBUM KOHCEpBAHTIAp KYyJUlaHuia OouuiaHau. bynapra OeH30il Ba caluuui
KHCIIOTAJIApH, YIApHU XOCUIAJIapu KUPAIH.

3.1. KoncepBaHtJap.

KoHcepBaHTIap - O3MK-OBKAaT MAaxCyJOTJIAPUHU Cakjall MyJIJaTUHU
y3alUTHUpagurad,  MHKpPOOpraHM3MJIapHU  (OakTepusiiapHH,  3aMOpyFJIapHHU,
AQUUTKWJIAPHU) PUBOXJIAHUIIMHY TyXTaTaJAUraH MoJaanapra anTuiaiam.

AHTUMHKPOO Mojianap OakTepuiuj xoccara (OaKTepUsIApHH YITUPHUHIIL
xycycusitura) €xku  OakTepuocTaThuk xoccara (OakTepusiHu  YiaaupMacaaH
PUBOXJIAHMILIUTA  TYXTATUII  XyCycUsiTUra),  (QyHructatuk  (3aMOpyFHU
PUBOXIAHUIIMIIUHU TyXTatumra) €xku (QyHrunua (3amMOpyFliapHU  YIIMPHUII
XYyCYCHUATHTA) XOccaciapura 3ra 0ynaau.

O3MK-OBKaT CcaHOATWJa KyJulalira pyxcaT 3TUITaH KOHCEpBaHTJapra
Kyuugaruiaap Kupaiu.

COPOUHKHUCTOTACH ...ccevveeeeerreeeenevneennnes E200
CopOaT HATPHUH ....oceeevreeeeiieeeereee e E201
CopOaT KAITHH .......ceeevvveeeenreeeeenreeeennnes E202
CopOaT KATBIIHM .......cccveereveeeereennreeeenenns E203
BEeH30M KHCHOTA ..coevveeeiieee e, E210
BeH30aT HATPUH .....evveeeveeeeiieeeeiieeeeee E211
BEeH30aT KAMHM ....ocvvveeeeiiieeeiieeeeies E212
BeH30aT KANBITUM .....coeveveeeeiieeeeiieeeenee, E213



VYnapHu camapaaopauru Ba Kysulam yciayOnapu, yJaapHU KUMEBHUM TabuaTura,
pH Myxutura 6ornuk. Kynmumnuk koHcepBaHTIAp KUCIOTAIW MYXMTIa caMapacu
KywIn.pH MyXuT KypCaTKM4YMHM NACAaWTUPHUII MaKCaJuaa YKCYC, OJMa, CYT,
JMMOH Ba OOIIKA KUCIOTIAp KYJJIaHWIAIH.

KoHcepBantnap opartna KoHcepBajallHM (UM3MKAaBUN ycyiulapu Ousal
(KM3MUpUIN, KypUTHIIL,) OMpTalvuKIa UIUIATHIAAU. by SHEpTHSHU TeKallra UIMKOH
oepanu.

KoncepBanTiaap Kyiingaru tajnadJapra »apo0 Oepuiu Kepak:

- KEHT TabCUP 3THIL CIIEKTPUTa;

- MUKpPOOpraHu3miapra HucoaTaH camapaiy;

- MaxCyJIOT TapKUOMIA CaKJIaryHya y3rapMaiKoIUIId KEPaK;

- TOKCHHJIAP XOCUJI KUJIMACIIUTH;

- MaXCYJIOTHU OPTaHOJICNITUK XyCYCHITUIA TAbCUP 3TMACIINTH;
-KyJulamra KyJiau;

- ap30H OYJINIIN KEPaK.

KoncepBanTiap KyiiMaaru XycycusiTra 3ra 0yJMacJaIuru Kepaxk

- uznonuk xaBdiu;
- MaxcyJ0T KOMIIOHEHTIapu OUJIaH TabCHUPJIaHUIIH;
- DKOJIOTHK Ba TOKCUKOJIOTUK MyaMMOJIAPHU KEJITUPUILI,
- 0ab3u OMp MaxCyJoTiIap UILIA0 YMKAPHUIIAa MUKPOOHUOJIOTHK KapaéHiapra
TabCUP ITMACIIUTH KEPaK.
3.2.AHTHOHOTHKJIAD

AHTHUOMOTHKIIAD O3UK-OBKAT MaxCyjoTjaapuHu (Tymr, Oanuk, MmapaHaa
IYIITH, Ca030BOTIApHU)  OY3WIMIIMHM CEKMHJAIITUPYBYM KyIIMMYa MOJJA
xucobmanaan. MenuuuHa y4yH pyxcaT JTWITaH aHTUOWOTHUKIIApD, O3UK-OBKAT
MaxcyJloTJIapd  YYyHKyJulalmra  pyxcar  STHIMaiaun.  AHTHOMOTHKIAap
MaxCyJIOTJIapHU CaKJall MyAAaTUHU 2-3 Huirada y3auTupuimd MyMkuH. O3uK-
OBKAT MaXCyJIOTJIAPHHH CAaKJIAIIIA HU3HH Ba IMMAPHAAH KYJUIalT KeHT TAPKaTaH.

Husun (E234) — Ci43H230037;57 — menTuanm aHTHOMOTHK XHCOOIaHAIM.
Kypyk xonatna sixmm cakiaHaaud. HU3uH cynak npoTeonuTUK (pepMeHTIapura Ba
OILIKO30H (pepMeHTIapura TabcupuaH. JIeKuH OmIKo30H (hepMeHTIapura Yugamiin.
Huzun Mabiaym OakTepusiiapHd YCTHUpUII ycynuaa onuHaad. ['pamm mycoOar
OakTepusIapra, CTpeNTOKOKKa, OalMiil Ba OOlKa OakTepusijapra TabCUPU Ky4JIu.
Crepunuszanus XapopaTHHU MacalTUpuiira MMKOH Oepamu. Ilunuiox wunuiad
YUKapuIlaa, ca030BOTIIAPHM KOHCEpBaUMsIAIILa, CYyT MaxCyJOTJIapHHU CakJjall
MYAJIATUHU Y3aUTPUIIAA KYJTaHUIA/IH.

3.3.03ykaBuii AHTHOKCHIAHTJIAP.

O3ykaBuil aHTUOKCUAAHTIapra OMpUHYM HaBOATIA JIUMHUIJIAP TapKUOUAATH
TYUMHMaraH €f KUCIOTAJAPHU OKCUJUIAHWIIMHHA CEKMHJIAIITHUPYBYM MOJJaiap
kupaau. by kymmmua mopnmamap TEeXHOJMOTHMK (yHKuusicura kypa 3 cHudra
OynuHaau: 1) aHTUOKCHUIJIOBUMIIAP; 2) CHUHEPIeTHK AaHTHOKCHIJIOBYMIIAD; 3)
KOMIIJIEKC XOCHJI KHITyBUMIIAP.

°H.-D. Belitz W. Grosch P. Schieberle, Food Chemistry, Springer-Verlag Berlin Heidelberg, 2009, 454 6.
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AckopbOuH kucinora .... E300

Ackopbat HaTpHH ......... E301
Ackop0at KaJblUH ........ E302
Ackop0at kanuit .......... E303
ACKOpPOMIIMAIBMUTAT ...... E304
AckopOuicteapar ......... E303
ToxodeponoB apananMacuHu KOHIICHTPATH  .......... E306
Annda-Toxodepor ........ E307
["amma-TOKO(EpOT CUHTETHK .......... E303
JlenbTa-TOKO(EPOJT CHHTETHK ......... E309
[Iponwiramar ............ E310
OkTunramiar ............. E311
Jloaeuuwaraniar ........... E312
['Basgk cMonacu .......... E314
N3oackopoun kucinoracu E3 15
N3oackopbaT HATPUH ...... E316
N3oackopbat Kanui ....... E317
I'mroko300kcuaasa ........ E1102
Ba OoIkanap
ErnapHy okcuIIaHMINM - Mypakkab kapadH OYnub pajuKas-3aHKup

MEXaHU3MU OpKaiau keTaau. OKCHUIJIAHUIIHUA OOIJIAHTUY MaxCyjaoT OYyiub
NEepOKCUAJIap Ba TUAPONEpOKCHAIap Xxucobnanaau. bynap Oupnamun oKCHAIaHUIT
MaxCyJIOTH XHUCOOJIaHaIu. YJIapHU MypakkaOd Vy3rapuiud Tyhalam HKKUIAM4Yd
OKCUJUIAHMIL MaxCyJIOTJIapyu CHUPTIAp, albJerujyiap, KETOHJap Ba Y3yH
3aHXKUPJIM KHUCJOTajdap Ba yJapHU Xocwiajiajnapu xocusl Oynamu. OKCUTaHUII
TE3JIMTUra MaxCyJIOT TapkuOW, OMpHWHYM HaBOaTHa JMOMAJAPHU TapKuOu Ba
TY3WIMILIH, XapopaT, HAMIIUK, METAJI HOHJIAPU Ba EPYFIMK TAbCUP 3TAU.
AHTHOKCUAJIOBUMIIAP TACUPU ACOCHIA YIAPHU KaM (aos paJuKaiap XOCuI
KWJINIHU €Taau.
EFnapHn OKCHMUTAHMIIM Ba AHTHOKCUIAHTIAPHH TabCUPUHM KyHMaaruya
TapudIan MyMKUH:
Er xucioTacu Ky aluIn Xap XUI OMMILIAP ACOCUA XOCHJ KMIA&TraH SpKUH
pamukamd (R) Kucnopox GUIaH IMepOKCH PaaUKa XOCHT KU .
R +0, — ROO
By sna Oomika TylinHMaran €r kucioTtacu Ba anuiu ounad R-H tascupnanu®
SIHTY DPKUH PaJIKall Ba TUAPONIEPEOKCU XOCUIT KUIIA]IH.
ROO" + RH—-ROOH + R
bouutanfuy gaBpuaa CEKMH KeTaéTraH peakuus, TUIPOINEepPEOKCHITIapHU
TYIUTAHMILY OWJIaH MapyaliaHa v Ba SIHTU paJdKalljiap XOCHI OYJIMIIN Te3Jallaiu:
2ROOH — ROO + RO + H,0O
AHTHOKCHJIAaHTJIAPHU KUPUTHUII STHIM PAIUKAJUIAPHU XOCHJT KHJIaau A’, JIEKUH
Oy R’ nan oxcuananuiira 6apkapopauru Ouian GapkiaHaau.
AH+R— A" +RH
AH + ROOH + A
A +R — AR
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3.4. buosaoruk ¢aoa Kymmm4aaap.
buonorukdaonmoananap-rabuuitono0rukMo11anapo0an003uK-
OBKAaTMaxCyJIOTIApUOMIaHUCTEMOJIKIIIUHA/IH.

Xo3upru BakTna yiap 3 rypyxra Oynunaau. Hytpunestukanap,
napadapmaleBTuKaiap Ba MpoOMOTHKIAp. Xap Oupu rypyxuanapra OYJIMHAJIU.
Hympuyesmuxnap (0o3yka MaxcyJloTJIapHU KyIIMM4Ya MaHOAu — HYTPUEHTIIAp) —
Ouosnoruk ¢Gaoii 03yKa KylmmMMyaiapy, MaxXCyJIOTHU KUMEBUN TapKUOWHU POCTIIANI
yUyH KYJUTAaHWJIAJAHM Ba KyHugaruiaapra OyInHaIu:

- OKCHJI Ba aMUHOKHUCIIOTIaap ManOau;

- 3CCeHIMAN &F KUCIOTIap ManOau, Erap Ba EF/la SpUIUTaH BUTAMUHIIAD:

- YCUMIJIUK EFJap acoCu/a,

- Oanuk ErJiapy acocua;

- yraeBojIap Ba KaHiap MaHOau;

- CyBJIa OpUMIUTaH BUTAMUHJIAP aCOCKIA; MUHEpasl Moj1aliap MaHOau

(Makpo- ¥ MUKpPOAJIEMEHTIIAP);
- 03yKaBU# TYKuMasap MaHOau.
lapagpapmayesmuxnap (buznonoruk $Haon XyCcycusTIN Mojaajiap MaHOan)
- npoduiakThKa, Tepanus Ba OpraHjapHu (U3HOJOTUK (AOJIUATHH TabMHHIIAII
y4yH OMOJIOTUK (a0 KyluMyanap KyWuaara rypyxJapra Oy iinHa u:
-V cHMITHK XOM aIécH acocua:
Kypyx
Cyrok
- XaWBOH XOM allécH acocuaa:
'yt cyt Xomamécu Ba spuMmaxcysiaoTiap,
banuk Ba n1eHru3 MaxcyaoTiapu.

[IpoObuoTukIap — O3UK-OBKAT MAaxCyJOTJapu ydyH OHOJIOTHK (aos
KylmuMyanap. YJdapHA TapkuOura TUPUK MHUKPOOpPTaHM3MJapBa  yJIapHU
MeTaboIuTIapy KyWnaaru rypyxJanapra OViinHaau:

- TO3a MUKPOOPTaHU3M KYJIbTYPacH acOCHUAru MpOOHOTHKIIAP;
- apaJsani TapkuOIu mpoOHOTUKIIAp (AMHUHOKHUCIOTaIap,
MHUKPOAJIEMEHTIIap, MOHO Ba JMcaxapujyiap Ba OomKatap KyIIuira).

IIpoduoTukaap. IlpobuoTukiap 03UKIAHUII YUyH MaxCyJoT OYIuO ynapHH
TapkuOura MHKpOO Ba MHUKPOOCH3 TaOMaTIM MOJJajNap KUPUTHIAIU: TUPHK
MUKPOOpPraHu3miIap— HopMall Mukpoduiopa OYnu0  yjnapHu MeTaboJUTIIapU
OuduaoOakTepusapHl M JaKTOOALMIUIApHM - YCUIIMHA Ba (HaoJIMTUHU
KaJaJTaI THPATH.

[IpobuoTnkIapan caMapacu YJIapHA TapKuOWra Ba WHCOHHM SIIAII
[IApOUTIAPUTa Ba MUKPOOHAI IKOJIOTUSACUTA OOFIIHK.

[IpuobuoTuk cudaruga KyUTaHWIAAUTaH MHUKPOOPraHU3Map HOKOpHU
Te3nuKaa ycumu, nact pH kypcaTkuura BayT KONM KHUCIOTAJIAPUTa YHIAMIIHA
OYyIUIIrY Kepak

Acocuii pyHKUIHACH:
- 3apapJIi MUKPOOPraHNU3MJIApPHU YCUIIIMHYU TYXTATHILI,
- TOKCUHJIAPHU HeUTpamu3amus Kuauimm, pH Hu HopMayutamTupuIm,
- (hepmeHTIIapHU (PAOTITUTHHU OIIKUPUO EKM KaMaUTUPHO
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MeTab0IM3MHU OOIIKAPHUILL.
Crneunduxk s dexrnap:
- aHTUOAKTepUal XyCyCUSITIIN;
- aHTUMYTAareH XyCyCHUSsITIIH;
- aHTUKAHIIEPOTeH XyCYCHUSTIIN;
- JJaKTO3a METa0OJIM3MHUHH SXIIIUJIAIIL;
- XOJIECTepUH MUKIOPUHHU KaMaTHPHIIL,
- IMMYHH CUCTEMaHH OIIUPHIII.

Xo3upru BakTAa ONTUMal OBKATJIAHUIIHA TabMUHJIAIl  MaKcaauia
bu3noNIoruK TaNadra, JKHCMOHHUM FOKJIaMa Ba )KMHCTA Kapald O3WKIaHUIT MeEpIiaph
AHUKJTAHSIITH.

O3HK-0BKAT KYIIMMYAJIap XaKu1a yMyMHUii TylIyH4Ya

O3yka Kymmmuyanapyd - TaOMUP Ba CHUHTETHK Mojdaiap OYyiub o03yKaBuil
Monna cudaruja Y3namTHpUIMaiau. Yiiap O3UK-OBKAaT MaxcyJoTjap TapKuOura
KYIIMJIUIIMIAH Makcal, MaxCyJOTHHM cakjall MYJJATUHU Yy3aUTHPHUII, TalIKd
KYPUHUILIMHU CaKjJall Ba OPraHOJIENTUK XYCYCUSTJIIApUHU  Y3rapTHpUIIra

KapaTWJITaH.
Maxcynor TapkuOura oO3yKaBUM KymiuMuaigap KyWHJIard Makcal y4yH
KYIIWJIAJIN:
1. Xowm aménapHu KaiTa UIUIAIIHA, KaJOKIAIIHUA, CaKJIAlTHU
TAKOMMJUTAIITUPUII.

2. Tabuuii cudar KypcaTKUWIApUUHA CaKJIAIlL.
3. OpranonenTuk XyCyCUATIapHHU, EKU TY3WIUIIHHA , 0apKapOPIUTHHU
Y3aUTUPHILI .
O3ukaBuii KyluuMyanap Oup Heya rypyxJapra OyamHaau:
-03UKaBU MOAJANapHU TY3WJIWIIMHU SXIIWIaiauran monjaitap (pasr
OepyBYM Mo IaIap, paHTHA OapKapopialITUPYBUYH, OKAPTUPYBUM MOJAAJIap);
- MaxCyJIOT TabMHHHM OOIIKapyBuUM Mojjanap (TabM OepyBUYM Mojjaiap,
MIUPUHIIAIITUPYBYU MOJJIaap, KUCJIOTanap);
- MaxCyJIOT KOHCUCTCHIUSICUHH OOIIKAPHUII Ba KATTUKIMKHU IIAKIAHTHPHUII
(KyIOKJIAIITUPYBYH, T€JIb XOCHJI KIITyBYHM MOJIIanap, IMyJasratopiap u Oomkanap);
- MaxCyJOTHM TaOWHMIJINTUHU Ba Cakjall MYJJAaTHHUA Y3auTHUPYBYU
Moanap (KOHCepBaHTIAp, aHTUOKCHUIAHTIAp Ba OoImIKaap).
X03Upru KyHZa O3UK-OBKAT MAaXCYJIOTJIApUra KyWWIAJAUTaH KylIIrmyaliap
500 nan opTHO KeTraH.
Pakamiu komjiamn acocuja KymmMuanap Kyiduaaruda cuH(Iianras.
- E100-E182 — paunr 6epyBun Moaianap;
- E200 Ba 299 — xoHcepBaHTIap;
- E300Ba E399 —anTnokcumantiap;
- E400 Ba 499 — xyroKIHMKHU OapKapopIamTHPyBUYHd MO AasIap;
- E450 Ba E449, E1000 — smynbraropiap;
- E500Ba 599 — kucnotanukHu O0OMIKapyBYM MOJAaIap, IOMIIaTyBYMIAP;
- E600 Ba 699 — TabM Ba XymOYHIMKHU Ky4YaUTUPYBUHIIAD;
- E700—E800 — 3axupa uHaekcnapu;
- E900 Ba keiiuHruiapu — HOHHU SAXIITUIOBYM MOJIaJiap.
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MaxcyJI0T/IapHU TAINKH KYPUHUIIAHYA SIXITAJIOBYH MOAAAJIAP

O3ykaBuii panr OepyBurM Mojjaanap (TaOuuii paHr OepyBuM Mojanap,
CHHTETUK paHr OepyBYM MoOJJiajlap Ba HOOPraHUK paHT OepyBYM Mojaanap
KHPAJIN).

3aMOHAaBUM TEXHOJIOTHATA Kypa MaxCyJOTHM KaldTa MIIUIAINIa KaWHATHUII,
CTEpHJUIAI, KOBYPHUIII Ba OOIKa jkKapaéHjap KYyJUIaHWIaad. bynap MaxcyjaoTHH
TallKW KYpUHUIIUHU Oy3aau. MaxcysnoT paHTHHHM Ccakjall Makcaauaa paHT
OepyBUM MOJIanap KyIIIaau.

O3zykaBuil paHr
OepyBUM Mojanap

/\

Tabuuii Moamanap CuHTeTHK
Moianap
Opranuk mMoaaiap Hoopranuk

Mo/11aap

Tabuuii pane bepysuu moooarap

KypKyMUHAQD  .ovvvveeiiiieeeeeiniee. E100
PubodnaBuHIAD ...ooovvveeirieiiennee E101
AnKaHeT, AJTKAHUH ......cceeeeveeveennnn. E103
Kapmunnap, Komenun.. ................. EI120
XIOPOPUIIT ... E140
XnopopuIHU MUCTU KOMIUIEKCH .... E141
KaHI KOJEPUBI ...ccovevvvieeeeeiiirenn. E150
KapoTuHmap ......ccccceeeveevvveeeeee, E160
KapoTtuHouamap .......cccceeevevnvvneennn. El61
AHTOITAAHIIAD ..eeeeeevvvrreeeeeeenrrrennnn. E163
O3YKaBHUHI TAHUH  ....eeeevvveeernnnennns E181
Mumnepan pane 6epysuu moooanap

KYMHD oo, E152
JLapaxT KYMUPH. .....ccevvveerrereeeennnnn. E153
Kanuuitau kapOonaTim ty3napu......E170
THUTAH TOMOKCUIN «...eeeeveeeveeeennnnen. E171
TeMup OKCUIIM BA JUOKCUIH............. E172
KyMUIII ... E174
(0 2141 1 ¢ PSRRI E175
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Cunmemux paue 6epysuu moooanap

TapTpasuH ......ccccceeeeeevvieeeennns E102
XUHOJI CAPUFUBIH .......ceeennnne. E104
Capuk 2G ....oooovvveeeeieeee, E107
Cauk «coyiHeuHbI# 3akat» .... E110
Azopy6uH, Kapmyazun ......... E122
ITonco 4R, [TynuoBsiii 4R ....... El124
Kuzun 2G ..., E128
NHAUTOKapMUH  ......ceevennnnnee. E132

Tabuuii pane bepysuu moooanap.
bynap wumma KapOTHHOWIJIApHUW, aAHTOIMAHJIAPHHU, (DIaBOHOMIJIAPHU
KeJITUpUILI MyMKUH. By Moananap 3axapiau sMac, JeKUH Oab3ujlapuHU KYJUIAIIHA
Me€pU YPHATUIITAH.
Cunmemuxk pane 6epygyu moooaiap.

CunrteTuk panr OepyBuu Mojiajiap OMp KaH4a ad3ajukiapra sra. Yiap
EpKUH panebepaou, xap xui mavcupiaapea wuoamau. bynapea taptpazun — E102;
kapmyasun — E122; xopa sntupok — E151); ungurokapmun — E132 Ba
Oomrkanap kupaau. byjgapau xamMmMacu cyBjia sSIXIIA SPUAJIH.

Munepanvhole (Hoopeanux) pane bepysuu Moooana:

Bynapra muHepan nurMeHTiaap Ba MeTaJjiap KUpaJu.

Yronb E152 Kopa
Hapaxt kymupu E 153 Kopa
Tutan TuTOKCHUIN OK

Temup oxecunbr E 172

O3yka MaxcyJI0TJIapHHM CTPYKTYPACHUHH Ba PU3MK-KUMEBUI
XYCYCUSITJIAPUHHM Y3rapTUPyBUYM MOaj1ap
bynapra mMaxcCyJOTHU PEOJIOTHK XYCYCHUSITIIAPUHM Y3rapTUPYyBUM MoOAAaliap

kupagu. bynmapra KylOKJIamTUpPyBUM, el XOCHJI KWJIYBUM, TAIIKU KYPUHUITUHU
OapkapopiamTUpyBud, CHpPT (aosl MoIjanap, SMYJIbraropiap KyHmUK XOCHI
KWIyBYH MOJIIaap KHUPau.

Mooupuxayusnanean kpaxmai.

Momudukanmsuianran  kpaxman (E1400 — E1451) osykaBuit Kymumya
XUCOOIaHaIH.

I'mapoauszinanran kpaxmaii.

OTepupuUKANUIIIAHIAH KPaXMaJl - TUHUKJIUTY OIIUPUITaH

AlleTH/UIAHTAH KpaxmaJi

Lennronosasa ynu xocunanrapu.

Bynapra 1memiono3a Ba MEJUII0JI03a acoCHa OJIMHTaH MoJjajiap KUpaau
(E460-E467). Mexanuk €Ky KUMEBHI UIIJIOB HATHXKacUAa OJIMHAJIHN.

Metunuenmonoza — E 461, Drtunuenmono3a-E462, 'unpocunponuniiien-
mono3a E463, u np.

llexmunnap. I'env 8a dcene xocun Kuy8uu 03yKasull Kyuumua Xucooianaou.

Monexyncacuda kapookcun epynnacu Oyieawu Y4yH Memaniap Ouiau
KOMNJIIEKC XOCUI KUIAOU.
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Mg< Mn< Cr<Hg<Fe <Ni< Co < Cu<Zn<Sr< Cd< Ba< Pb.

Oxcwap OuiiaH KOMILUIEKC XOcuia Kuiaau. KasenH OuiiaH KOMIUIEKC XOCHIT
KUTUO  OKCWJI ~ MOJIGKYJTACHHM ~ yMYMHUH  3apsIdHU  y3rapThpaadm  Ba
OapKapopIamTHpPaIH.

Heneus ycumaukiapu noaucaxapuoiapu.
Anveun xucioma ( E400) Ba yuu tysnapu (E401-E405) nmonucaxapummapra
kupaau. KyroKIamTupyBun Ba reilb XOCU KUTYBUN XUCOOTaHAIM.
Kansan 6
O3yKaBHil aJirMHATIIAP

Komu |Homnannmm Monomep KonauFuaru
KaTUOHHU TaOMaTH

E400 |AnpruHoBast KMCJIOTa H

E401 |Anprunar HaTpui Na

E402 |Anprunat xanuiu K

E403 |Assbrunat aMMOHUI NH,4

E404 |AnpruHat KanpIui Cayp

E405 |[TpormmunenrmukonbansruHat (I1T°A) CH, - CH- CH;
OH

JKenamun - 2env xocun Kunysuu sieona oxcun xucoonanaou. Mon.ozupaueu (50
000—70 000). AMuHOKHKCIIOTa TapKuOK Kyiuaaruda (26-31%), mponun (15-18%),
ruapokcurposivt (13-15%), rmyramunoByto kucioty (11—12%), acnaparunoByio
kucioty (6—7%), ananus (8—11%) u aprunus (8-9%).

Dmynbraropiap.

Maxcynotra Oup Xui JUCTepC XyCyCHSTHU CaKJIall yYyH KYJJTaHUIIIH.

DOMynbraTopiapHd  CHH(JIAHUIIA. AHWOHJIM, KAaTHOHJIM Ba  HOHCHU3
aMyJbratopiapra cuHguIanaau. AHHOHIU dMYJIbraTopiiap r3acuaa KapOOKCHII Ba
cynboHmw rpymmaigap Oymamu. Katnonmu smynberaropiapia asoTiad TpyIna,
WOHCHU3 MYJIbraTopiiap 103acuja HIPOKCHII, KETO Ba dPHpIH Tpymnaiap Oynaau.
MoHO-, THAIWIITIAIIEPUHIIAP Ba YJIapHU XOocuiianapu, Gochosmmumiap, JIeIUTHHBI
(E322), cunTetnk xocunacu ammouuiinu docharumiapu(E442) kupanu.

ByHmaH Tamkapu KaHUTH MOIIaIapHU €F KUCIoTajaap OWiiaH OJMHTaH

adupmap (E473).

O3yka MaxcyJIOTJIAPUHH TABMHUIA Ba XyIIOYHJIMIHUIra TabCUP I3TYBYH
O NENEY R
MaxcynoTHM TabMHra Ba Xyloyinura Kyiuaaru oMuuiap TabCUp 3Taju.

1. XoM ammé Tapkubu, yHU TapKUOUIaru apoMaTUK MOjanap MUKIOPH.

2. Maxcynor TapkuOura Kymwiagurad wmojganap(IIUpUHIAIITHPYBYU
Mojananap, 3hup Moinapu, apomaruzaTopiap, OII Ty3d, XU MoJjaiap,
03yKaBUM KHUCJIOTaJIap, TaAbMU Ba XyHOYHIMKHA KydauTUPYBUM MOJI1ajiap).

3. MaxcynoTHu KaiiTa wunuiamga MHUKPOOUOJIIOTUK Ba OHMOKUMEBUH
KapaéHiap HaTHXKacuJa XOCHII OyIaaurad Mojaaasiap.
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4. Taitl€p MaxcynoTra Kymuiaaguran Kymmmuanap.Ty3, DIUpuH TabM
OepyBur MoJanap, TOpUBOp Mojiaiap, coyciaap Ba Oolkanap.

IlupuH TabM GepyBUM MOIAAIAP
Kpaxmanoan onunaouean xanonu moodanap. bynapra xkpaxmaji IaToKacw,
MaJbTO3a IMAaTOKacH Ba TUtoko3a. JKamBamma Typil XoM aménapaa ydpaiauraHd
YIIICBOIJIAPHU MIMPUHIIUK JTapaskach KeITHPUIITaH.

Table 4.10. Relative sweetness of sugars and sugar alcohols to sucrose®

Sugar/ Relative Sugar/ Relative
sugar alcohol sweetness sugar alcohol sweetness
Saccharose 100 D-Mannitol 69
Galactitol 41 D-Mannose 59
D-Fructose 114 Raffinose 22
D-Galactose 63 D-Rhamnose 33
D-Glucose 69 D-Sorbitol 51
Invert sugar 95 Xylitol 102
Lactose 39 D-Xylose 67
Maltose 46

4 10% aqueous solution.

Acan —75% wmono- u mucaxapumiap (kymiagan 40% ¢dpykrosa, 35%
rioko3a u 2% caxaposa) Ba 5,5% kpaxmai. Buramunos (mr va 100 r): C — 2,0;
Bs — 0,1; domarmua — 0,015; xam mukmopna — B, B,. MukposneMmeHnTIapaan
(mxr): Temup — 800; nox — 2,0; prop — 100; Opranuk xkucnoranap — 1,2%.

Con00 skcmpaxkmu —apna coI00UHU CY8IU IKCMpakmu. Aparawima MOHO- U
oJiMrocaxapuaiapaad (Iroko3a, (ppykrosa, MaiabTo3a, caxapo3a Ba Oomikamap
JIpyrue), OKCWJUIap, MHUHepand wMojananap, depmenTiapaan uodopar. Kypyk
Mojdanap Mukgopu 5%. bomanap yuyyH KOHIUTEp MaxcCyJoTiapu HIILIa0
YUKapUIlga KyJUIaHWIAIH.

Jlakxmo3a — cymiakapu, nucaxapuj, TJIIOKO3a M TaJakTo3aJaH HuoOopar.
Bbomanap ydyH MaxcynoT UIIUTa0 YUKApHUIIa KYIUTaHUIAa 1

Ipup motinapu.

Apupnsie macia — YCUMIMKIApAAH aXXpaTuoO OJUHAIN

O3ykasuti  apomamuzamopaap. Ynapau Tapkuoura 20-30maH  OpTHK
MoJ1aiap KUpaJiu.

U3zonpenouonap Ba ynapHu XOCUIAIAPUIN HOH XUJIUHH Oepaiu.

Maxcyn0T TAbBMMHM Ba XUIMHHM Ky4YaWTHPYBYH MOJAAJIaP
bynapra xkynunarunap kupaau

I'myramun xkucnota (I[+) ................ E620
['myramart HaTpuit OuTTaNM. | .......... E621
['myramar kanuiOuTTan...............E622
['mytamar kaaplUHOUTTAH. ............ E623



['myramat aMmMOHME OUTTATM. . ... ..... E624

['myTamat Martum ...........ccceeeeennneee. E625
['yaHUIT KUCTIOTA ....evvvveeeeiiiiieeeeennes E626
5'-I'yanunar HaTpuii 2-Tanm........... E627
5'-I'yanunar kaiuit 2-tajd............ E628
5'-I'yaHumnar KaJIbIUH .................... E629
X HO3UH KHUCIIOTA .....oeeeeevveennee. E630
5'-MIHO3MHAT KaNbUUA ................... E633
5'-PuboHyKI€0TH T KATBITUH ........... E634
5'-Pubonykineotus HaTpHid. . ......... E635
J\Y E:5105 10 11 (USRI E636
OTUIMAIIBTON «..vvvvvveeeeeeniiireeeeeeenes E637-

| 9107000 1 (U URR E640

[ (571011715 (RS E641
JIMBUH TUIPOXIIOPHUT ...ovvvvvveaeeannnne E642
BeH30 CMOTIACH. .. ..eovvuvieeeiiieenne. E906

«['nyramun 3¢dextu» Oy sSHrU TepwiraH MeBanapAa Ba ca030BOTIApAa
naio Oynanu.

I'vanun kucroma E626 Ba yHu Ty3napun TabMHu 200-300 wmaprta
Ky4auTUpaIu.

Hnosun xucnoma E630 Ba yHH Ty3mapuUTabMHM Ba XYIIOYWIMKHU
Ky4YalTHPYBUM MOJJAA. YJap XaWBOH MaxCyJOTJIApUIAH OJIMHAJWIAaH DKCTPAKT
MoJ1aniap TAbMUHU Oepaii.

3.5. Ex Moananapuu kiaccupukanusc Ba Maxcy 10T1apra Ty
HyJiapu.

O3yka Maxcynomiapura KuMEBHMM & Moaganap arpod MyXUTIAaH EKU
TEXHOJIOTHK apaéHiapa >KUxo3yap OujaH TabCHUpJIaHTaHJA TYLIUIIM MYMKHH.
Bbynnan tamkapu xoMm amé TapkuOua Ba Tail€p MaxcysoTiaapJa HHCOH COFJIMFUra
TabCUP ATYBYU TaOUUM Moafanap OYIUIIN MyMKHH.
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O3HK-0BKaT MaxcCyJOTJIapu YUyH 3apapiiv Ba € MoJIalapHU

CUH(pIAHUIIN
[ 0O3UK-OBKAT MAXCYJIOTH \
3apapiau TabCUp 3TYBYH ATpod MYXUTIAH TexHosmoruk Makcaaia
MaxcCyJloT TapKUOHUIaru | . YyTanuran 3apapiu KYIIMIaguran Maxcyc
TaOUU KOMITOHEHTIap Mozaanap Mozanap
(KOHTAaMUHAHTJIAP)
v
Karra KuméBuit O3zyka
MUKIOpJary < MojIaIap KyIIuMYaaapu
OJTUIHA (aHTpOTIOTCHIIN )
KyluuMyayap
AHTHaNMMEHTap buonoruk
KOMITOHEHTIIap < Mo anap <
(Tabuuit)

Saru xom aménad
OJIMHTaH
HOAHaHaBUU MOJIa

A

DapMOKOJIOTUK
daoukka ara
KOMIIOHEHTJIap

A

A

Tokcuk  (3axapmnu)
KOMITOHCHTJIap

ATpPO( MYXHT — 03UK-OBKAT MaXCyJOTJAPHUHHA U(IIOCTAHTUPYBYH
acocuii Mman0a
MaxcynoTiapHu 3axapyid Mojiaiap OwiaH W(IOCTaHUIIN TYFPUIAH-TYFPU
aTpod MyXUTHH U(IIOCTAHUII Japakacura OOFIIHK.
NHcon y3uHu xa€t (daonusaruma Ouocdepara Typiaud X 3axapiid OyiaraH
KCEHHOOMOTHKJIApHU uuKapaau.byrmap HWHCOH camoMariaurura 4YykKyp TaxJiuil
COJISTITU Ba PKOJIOTUK KaTacTpodara xad CoJSAINTH.
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| ATPO® MYXUT |

' . |

—+  Xaso | > Tympok | « . Cys |
v \ / v
XaitBoHnap Veumimkap Cys
< » OpraHu3M-
) nap
v v v
N MHCOH [«

ATpod MyXuTAaH 03UK-OBKAT OPKAJIM MHCOH OpPraHU3MUTa TYIIaIUuraH
KCEHOOMOTHUKIIAPHU CXEMacu

Kcenobuotuknap atpod Myxutra YTuO MHCOHJIAPHU aHTPOIOreH (aoausiTH
Tydailiu Tynpokaa, CyB xap3adapuaa Wuruiagud. O3UK-OBKAT 3aHXHUPU OpPKaJIH
WHCOH OPTaHU3MUTa Ty Ba CaJJOMATINKKA TABCUP ITAIH.

Moananapuu 3aXapJauruHu aHUKJIAIL.

Mopnanapay 3axapiWIUTHHA MHUKIOPUM aHMKJIAIl KUUMH OYiIub, Kyn
EHJIONTYBJIApHU Tajlad dTaiu.

3axapnuitiukau TaBcudanHu 2 ycynu 6op -JIsoBa JI1;00. JIJI — Taxkpubda
xaiiBoHHN (50 €xu 100%) ynumura onu0 KelaguraH MOJJIAHUHT MUKJIOPH
TYIIMHUIIA]TH.

3axapnurura Kapab Kyhunmaruda cuH@uianum KaOyn kwimarad (JIso
KaJlaMyIlKa [Iepopaslb YCyl1a KUPUTHITaH/a, MI/KT):

VTa 3axapiii ....cccccoevveennnnnn. <5
Kywin 3aXapiam.......cccoceennnenn, 5-50
CE°C:10 ) 1 (RS 50—500
Kam 3azapii.................... 500—5000
3aXaPCU3  ..vveeevreeninnns 5000—15 000
YMyMaH 3apapcus ......... > 15000

Tokcukonoruk kputepusira kypa BMT Ba Oomika yrommanap KyWduaard
kypcarkuwiapau Kaoyn kunumrad: [TAK, ACH u JICII.

IMAK (“mpenenpHo-gomycTuMasi KOHUEHTpauus® - pyxcaT d3THITaH
KOHIIGHTpAIMsl derapacud) — €x MoadanapHu atMmocdepanard, CyBIard, O3WK-
OBKAT MaxCyJIOTJIapu TapKUOMWIaru HHCOHJIAP YUYH 3apapCcu3 MUKIOPH.

JCJH (“momyctuMas cyTo4Hast 103a”) - pyxcaT STWITaH KyHIaJIHUK Meép
O0ymu6 mHcoHTra ymp OVitmya 3apapu Oymmaiinu. JICII (“momyctumMoe cyTodHoe
noTpedicHne” — pyxcarT ITWITaH KyHIIMK UCTEhMOJIM) — Kypcatkud 60 Kr
Maccara Hucoatan Oepuiaiu.

3.6. Tokcuk MopIaIapHM TypPJIaApH.
Toxcuk snementnapra 14 snement kupaau: Hg, Pb, Cd, As, Sb, Sn, Zn, Al,
Be, Fe, Cu, Ba, Cr, T1. by snementnap 3axapnu Oynubd, 6ab3ujiapd WHCOHHU
HOpMaJT (DaONTHSATH YIYH 3apyp.

19(H.-D. Belitz - W. Grosch - P. Schieberle, Food Chemistry, Springer-Verlag Berlin Heidelberg, 2009, 468-470 6.
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bynap wumma sur 3axapmm cumo6 (Hg), xyprommu (Pb), xammuii (Cd)
XUCOOJIaHaIN.

Cumo06. CumMo0 — >Hr xaB(hIIM Ba 3axXapid dJIEMEHT XUCOOIaHA IH.

ITJK: 0,0003 MF/M3X3.B0I[a Ba 0,0005 wmr/m myBma. Kowa tapkubuma
xaBpcuz mukaopu 50—100 mxr/n. Macon 1 xynma 0,05 Mr cumoOHU KaOyn
KUJIaJIu.

WNHcon oprann3Mu CMMOOHU OAJUTMK MaxCyJIOTIapUaH OJiajIu.

KyprommmH. DHr Kym TapkaiaraH 3JeMeHT Oyiand XaB(piau TOKCHUKAHT
XucoOIaHaIN.

O3uK-0BKaT MaxcyjaoTiap TapKuOUIaru KaIMUNHU MUKIOpHU
KyhHugarnda: 1ol Maxcynotaa 28—95, noxatma 15— 19, moBmsma 5—12,
kaprodens 12—50, kapamma 2—26, momumopaa 10—30,xynm meBamapaa 9-42,
Veummuk  érmma 10-50, makapaa 5-31, 3amOpyrmapama 100-500; xaiiBoH
maxcynotiapuaa: Cyrtaa — 2,4, tBoporga — 6,0, tyxymaa 23— 250.

WNucon opranusmura 80% kaamuii o3yka opkaiu yraau, 20% atmocdepanan
yramn. Yika opkamm 150 MKr/Kr Ba yekum opkaul,5-2,0 MKI/KT yTam.

AJNIOMUHUA.JIHCOH OpraHu3Mura aJlrOMUHHMI acocaH aJlOMUHUN HJIHII-
TOBOKJap/aaH, cyBaaH Vrtaau. O3MK-OBKAT MaxCyJoTJapu HuYMja 4Yoijia
ATIOMUHUWHUA MUKIOPH KYTpokK Oynanu (20 mr/r).

Cypma. Cypma  TO3a  snmeMeHT  cudaruga  (akat  IOKOpH
KOHIICHTpalusiaapuaa 3axapau xucobnanaau. Ep katnamuna — 2 MrI/Kr, AEHTHU3
cyBuaa — 5 MKI/Kr Oynaau. XaB@ conyBur MaHOau cudaruia KYHFUp KyMUpAa

UIUIOBYM  DJIEKTPOCTAHLMS, MHUC KYWWII KOPXOHAJApUAPHU, IIHINA KyWHIII,
WHCEKTULIN]T Ba QYHTUIU UIIUTA0 YUKApYBUM KOPXOHAIap XUCOOIaHAH.

Pagnoakrus udocaanuu.

PapnaktuBnuk wmanOGau OYnub armocdepa, eMFup, IIaMoJl, TYIPOK,
YCUMITMK, XalBOH XHcoOi1aHaau. PaqnoakTus Moz[z[anapraSH, 7Be, 14C, *’Na, **Na
KHPaJIH. Acocnﬁnapnra4ol<, 238y, %2Th KHPaJIH.

Panon — OupuHYM ovmIIraH paguoHYKJICOTH XHcoOaaHaau. by ras 226 Ra
W30TOMMHU EMUPWJIMINKMIA XOCWJI Oynamu Ba Hadac onum WYIM  OpKaiu
opranusmra ytaau. MHCOH Xap moum pajoH OunaH KoHTakaa Oymamau. Tomr Ba
FUIITJIM YyHlapAa, allHUKca OMpPUHYM KaBaTAa KYNpok Oymanu. Acocuili mMaHOau
Oymubé TYmpoK Ba KypWIMIl Marepuauiapu  xucoOmanamu. Kypumum
MaTepuaIapuHu  paauoakTuBiuru (Mk3B/rox): napaxt 0, oxak, xkymaa 0-100,
rumT, 6eton 100-200, tabuwmii Tomi, runc 200-400, rpanut 400-2000. Ep octu
CYBJIApU/A XaM PAJOH MUKIOPU KyTI 6ymamu. MyKoTHIIHK camapay ycyau 6Y1uo
aspariusiian XucoOaaHau.

Opranusmaa TakCUMJIAHUIIK OYVHWYa pajuoakTHB MOJJalapHU 3 Typyxra
OYIUII MyMKHH.

1. Cysikna TYIUTaHyBYM OCTEOTPOII M30TOIUIAp - CTPOHIWHN, Oapuid, panaui u
oomkanap.

2. XXurapna TymuiaHyBYHM paJuoakTUB Mojaaap (Lepuil, JaHTaH, ITyTOHHMA
Ba OomIKazap).
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3. bup Texucma takcumiaHyBuuiap (BOIOpPOA, YIIAEpOA, WHEPTH rasiap,
TeMup Ba Oomikanap). baw3uimapu Myckyiiapaa TyIUtaHaau (Kajaui, pyOuaui,
1e3ui).

Anoxuna YpUHHU paguoaKTUB MOJI dTalIaiiii — Yy CEJIEKTUB KaJKOH Oe31a
TYTUIAHAIH.

JAMOKCHHJIAP BAa M IMOKCHHIA yXIIAII OMPUKMAJIap

Jluoxkcunnap — xyuau 3axapau oupukma Oynub MyTareH, KaHIIEPOTEH Ba
TepaToreH xoccara sra. O3MK-OBKaT MaxcCyJoTJapura acocuii XaB() COJyBYH
MoJi1a XUcoOIaHa Iu.

JlnokcuHapyiactMacca, MECTUIUJ, KOFo3, ACPOJISIHT HIUIA0 YUKAPHUII
KOpXOHAaJIapu YUKUHIKCH XucoOnanaau. Beetnam ypymmna (1962-1971) amepuka
xapOuii xaBo Kywiapu JKanyOuii Bernamra 57 MuUHT TOHHa Je(QONSHT —
«OpaH)XEeBOr0 peareHTa» EraupraH, yHu TapkuOuga 170 Kr IUOKCUH (SbHU
0,0003%) Oynran. Hatmkana aHKOJIOTMK Kaca/UIMK OMJIaH KacaJlJIaHUII KyTlalraH.
ynnan cyHr OYHUHI OKMOATH MHCOHHUAT YYyH XaB(IWINTH aHUKJIAHTaH.
JIMOKCHHIIap YUKUHAWIAPHU EKUILA, aBTOMOOMIIapiaH YUKA/IH.

Veumumkaap — XuMosicHAa  KYJUTAaHWJNAJUTaH — XAMHKATIap  XaM
udnocaanTUpyBun XaBduapra kupaau. bynapra nectunuuiap, yrutiap, YCTUPUIIT
perynsropiapu Ba OolKagap KUpaau.

YopBauniukaa KYJUIaHUJIAQUraH aHTHOaKTEpHal MoJ1anap
(anTHOMOTHKIIAP, cyabhaHuIamMuIap, HUTpodypaHIap) TOPMOHAJ Mpenapariap,
TpaHKBWJIM3aTOpAap (THHWIAHTUPYBYM MOJAa), aHTUOKCHUIAHTIIAap Ba OolKaiap.

Taoumii Tokcukantaap. bynapra O0akTepuan TOKCHUHIAP, MUKOTOKCUHIIAP
Ba Oowkanap kupaau. by monnanap Gakrepusi Ba 3aMOpyFiIapHH PUBOKJIAHUIIN
HaTWKacKuaa Xocui Oyiaau.

I'enetuk MoaMpUKANMSVIAHTAH O3MK-OBKAT MAaXCyJoTJapu. XO3Upru
KyHJa T€H HMHXEHEPJINTM OTYKJIAapH acOCHIA YCUMIIMKIAPHU SIHTU XYCYCHSATIH
HaBjapu sipaTwirad. bup opranu3aM reHuHu (MacajiaH, COBYKKa, repOuLuiapra,
KacaJUIMKKa Ba Mapa3uTra 4ujaMiM, FOKOPU XOCHJJIOp Ba OOIIK. XYCYCHSTIIN)
oomka Yycumuuk JIHKcura yTkasu® TpaHcreH VCUMIMK HaBU spaTHIIAJIH.
Hatmwxkana roKOpH XOCWIZIOpP SHTH HaB OJIMHAIUA. MUCON KWIUO COSHU aWTHII
MYMKUH.

Xo3upru KyHAa Oy MaxcyjloTiapHU xaB(Cu3nuru Oyilmua MyamMMoJu
Macananap yukasnTtv. LyHuHr ydyyH Oy MaxcynoTjapHU HMCTEbMOJ KHIWLI
oyitnua SXTUETKOPIMK Kepak. UyHKH Oy MaxCyJOTHHU O3yKaBUH Ba OHOJIOTHUK
KMIMaTH, aJUIepreHIurd, MYTareHjiurd, HWMMYH THU3UMHUHU  Y3rapuilu,
TEPATOTCHJINTU Y3rapsinTu. By MHCOH cajomaTiurura TabCupu Oyinda Xo3upua
aHUK (pUKpIIap KaM.

3.7. O3uK-0BKAT XaB(CU3JIUTMHI HA30PAT TU3UMH.

O3UK-0OBKAT MaxCyJOTJIapuHU XaBQCH3IUTH Mypakkad MyamMmo OYiuo,
OJIUMJIApJIaH, MIUIA0 YMKAPHII MyTaxacCHCIapuAaH, CAHUTAPUS SIUIAUMOJIOTHS
XU3MaTH XoaumiapugaH Oy MyaMMOHHM €uHull OyinYa Kyn HIUIapHU Tajgad
KHJIaU.
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O3UK-0BKAT XaB(CHU3IUTH MYaMMOCHUHHU JOJI3apONUrd WUl cailmH  ommod
oopmoka. XoM al€ Ba MaxcyJOTJIapHHU XaB()CU3JIMTMHYA TaAbMUHIIALI HHCOHJIAPHU
COFJINFUHM Ba reHa()OHUHHU CAKJIAIIHU aCOCUN OMMJIM XHUCOOJIaHaIH.

O3UK-OBKAT MAaxCyJOTJapUHU XaB(CHU3IUIM JEraHAd, YJIapHU HWHCOH
UCTEBMOJ KWITaH/1a COFJIMFUTa 3apapy WYKIUTH TYIIUHUIAIH.

O3UK-0BKAT MaxcyJOTJIapy OWJIaH MHCOH OpPraHM3MHIra 3apapiii Mojjaiap
Tymumu MyMKuH. UIyHMHr y4yH oiguMu3ga MaxcCyJIOTJIapuHHU cU(paTuHU
Ha30paT KWIUII MAaCyJIHSTUHHU OLIMPHUII MyaMMOCH ETaJIH.

1970 ¥innnapHu Oommja MaxcyjaoT XaB(CU3IUTMHA TabMUHIIAII MaKcaauaa
XaB(mu ommmapHu KpUTUK HazopaT Hykracu kouuenmwsicu (XOKHK) wumuiad
yukniay. Konnenuusra kypa XOKHKHu MachynusaTi unuiad 4uKapyBUHIIapra
foknarwiagy. bomka Tapadaan y nuuiad yuKpyBUMiIapra MaxcyJOTIapHUA Ha30paT
KWIKII caMapacuHU OIIMpUII, [y OWiaH Oupra O03MK-OBKAT MaxcCyJoTiap
XaB(CU3IUTUHU TabMUHJIAII ETA/IH.

XOKHKHu ro03ara unkapuiil 2 Ta aCOCU# TaIOUPHU Y3 UUUTa OJIAJIH.

1 TapOup. XaBdau oMuIapHU F03ara YMKapull Ba HAa30paT TaaOupiapuHU
aHMKJIALL. 3apyp XoJaTiiapAa KyWuaurajJapHu aHUKIa ETau:

- XOM améHu TapkuOM Ba KOMIIOHEHTJIApH, XamJa MaxcCyJIOTJIapHU
XaB(CU3IUTUra Ba 0apKapopJMrura TabCup 3TaJural KypcaTkuuiap;

- XaBGuM oMHIIapra TabCUp ATYBUM Ba XOCHJ KWJIYBYM HIUIA0 YHMKApHUII
HIAPOUTIIAPU Ba KypCATKUWIAPH;

-KalTa KUMEBHUI MOoJI1anap Ba MUKPOOPraHU3MIIap OWJIaH 3apapiiaHHMILIH;

-Xapua0p aMalu€Tuia My3[aH TYUIUPHIL, UCUTHUII, KailHATUII Ba OOIIK.)
KYJUJIallI;

- xaBqum Typyxmap (YMyMu# OBKATJIAHWII THU3UMH, Oojanap, Kapusuiap,
MMMYH THU3UMH OY3WJIraH MHCOHJap, OOIIKA Kacaiap).

2 tanoup. KpuTuk HazopaT HYKTaCMHU aHMKIam. Xap Oup xaBdiau
oMuIIIapra xap 6up 00cKuyaa Kyuaara caBosuiapra »,aBoo OepuIn kepax:

- Ypranunaérrad xaB(uy OMUJI XOM aliéIa Ba YHU KalTa MILaIiga manmo
OYIUIIIN MYMKUHMU?

- MaxcyJoT XaB(pcH3IUru Oyinda XoM ami€ TapkuOu €K MaxcCyJoT pelenTu
XaJl KUJTyBUM aXaMHsITra 3raMu?

- Taliép Maxcynomiap TapkuOuaard xaB(iau oMWIap Japa’kKacUHU EKU
yJIapHU KYNaWWIINHA KAMAUTUPHIL TEXHOJIOTHK sKapa¢Hiap TabMUHIAUANMU?

Kaitn o»tunran 2 tanbupaan Tamkapu XOKHK  cnenudukanusau,
MOHUTOPUHT THU3WMHUHH, KAMUYMJIMKIAPHU HUYKOTHIN Ba TEKUIMPUIL TU3UMHHH Y3
WYUra OJIaJIu.

Haszopar casomnapu:
1.“O3yka kymmumyuanapura” TaBcug OCpuUHT.
2. O3yKa KymuMJaIapuHu KIacCU(DUKAIUSCH.
3.03yKa KymuMyaiapuHu paKkaMiid KOJJIall TA3BUMUHU KEITUPHUHT.
4. O3uK-OBKaT MaxcyaoTiaap xaBhcu3auru Huma?
5. 3axapnu MoaanapHy CUH(MIAHUIITMHN UMara acocjaaHran?
6. UdnocnantupyBun Moganap MaHOau Ba YTUII HYIIapH.
7. TaOuuil TOKCUKaHTIApra HUMajap Kupaau?
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V. AMAJIM MAIIFYJIOT MATEPUAJIJIAPHU

1-amasnuii MalIFyJIoT.
O3uK-0BKAT MaxXCyJIOTJIAPUHH 03YKABHUI Ba JHEPreTUK KUUMAaT
KapTACUHM TY3MIIL.

HNmpan makcan: O3UK-OBKAT MaxCyJOTJIAPUHU O3yKaBUU Ba SHEPIETUK
KMIUMaTUHU, YIAPHUHT KUMEBUN TapKUOUTa acocaH
XUCcoOIanryc1yOnHu YpraHuiil.
VkuryBun GepraH BapumaHTra MOC XOJJA O3MK-OBKAT MaxXCyJIOTJIAPHHH
03yKaBUI Ba SHEPreTUK KMIMATUHHA aHUKJIAII.
Ny 6akapuin y4yH HAMYHA
O3uK-0BKAT MaXCYJIOTJAPUHHU 03yKABUIl KHHMAaTH.

OBKaT xa3M KWJIUIIHU OMOKMMEBHI Kapa€HUHHU TYIIyHUIIA, 0ab3u OUp
KacaJJTMKJIAp/IaH Orox OVIIMII Ba yJIapHU JABOJAIIIA O3UK-OBKAT MaxCylOTIapHUHU
SHEPreTUK Ba 03yKaBUW KUIMATUHU OWIIMII MYXUM POJI YHHANIH.

by kypcaTkuwiap siHa Typiaud KOHTHHIEHT aXOJWCHU YYyH OBKATJIAHHII
PAlMOHUHMU TY3HII Y4yH Xucobra osimHagu. IIlyHMHr y4dyH XO3Upru 3aMOH
Tajabyiapura Kypa Tail€p MaxcysiaoT 3THKETKaJaphaa O3UK-OBKAT MaxCyJOTIapUHU
SHEPreTUK Ba O3YKaBHM KMUMATH KypCATWIMIIMN LIAPT.

DOHepreTuk KUHMaT-OMOJNTHMK OKCHJUIAHMII >KapaéHHJAa O3MK-OBKAT
MaxCyJloOTJIapuaH  aXpanu0d YMKAAUraH Ba OPraHU3MHHUHT  (PU3UOJIOTHUK
(YHKIUSUTApUHUHT TAbMUHJIAII YU4yH (OoWJanaHuIaural SHepTrusiup.

O3MK-OBKAT MaxCyJlOTJIapuHU KUMEBUU TapKUOWHUM OWITaH XoJjjaa
SHEPreTUK KUHMaTHHU KyHuaaru opMyna opKajid XHcoOa MyMKHH:

3=40B+9,0k+4,0y+ K K

By epna: 3 — 03uK-0BKaT MaxcyJIOTIapUHU 03yKaBuid KuiiMatu kkayi/100r;

b — 100 r maxcyynoTaaru OKCuil OFUPJIUTH, T;

7K - 100 r maxcynoTnaru €r OFUpPIINIH, T;

¥ - 100 r maxcynoTaaru yriaeBo/i OFUPJIUrH, T;

Kiue-100 © maxcynoTaar opraHuk KUCIOTAJIAPHUHT MacCaBUi
YIIyIIH, T;

4,05 9,0; 4,0; k — MaxcynoTaap TapKUOWTa KUPYBYH, OKCHILIAP,
€ryiap, yrJieBo[Jiap Ba OpPraHUK KHUCJIOTajlapra MOC KETyBYM SHEPreTUK KuhiMar
KO3 PHUIIMEHTH, KKaJ/T. (3kaaBai - 7)
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Kansax— 7
OpraHuk MOJJIAJIADHUA SHEPTETUK KUITMATH

O3yka Mojanapu DHEpreTUK KHAMaTHH
K03 bULIMEHTH, KKaJI/T

Oxcunap 4.0
EEFJIap 9,0
«Xap Xu» yriaeBojjiap 4,0
YMyMHii MOHO Ba AucCaxapuaiap 3,8
Kpaxman 4.1
KineryaTtka 0,0
Opranuk KucjaoTanap:

CUpKa 3,5

oJIMat 2,4

CyT 3,6

JINMOH 2,5

NHconnu »sHeprusira OYAraH CcyTKaauk (QU3MONOTMK Tanabu KYNruHa
dakTopnapra OOFNIMK: XaéT Tap3ura, (PU3MK aKTUBJIMKKA, UKJIUMIa, XKUHCH Ba
éura.

OHeprusi cappuHM MyXHM KUCMHU acOCHil MoOJja ajMalluHyBHUra capd
oynanu. (60....70% arpoduna). by muHuMan nsHeprus Hadac OJMIIH, KOH
alJIaHWINM, WYKA CEKpelusi Oe3NlapMHU WAl Ba Xa€T YYyH MYXUM OYyiraH
Oo11ka xapa¢Hiap y4yH Kepakaup.

Buonoruxk kuiimart — acocan ypHu OOCHWIMaMAUTaH OBKATIAHUII OMMUJIH,
OpraHu3MJla CUHTE3JaHMalIuran €Ki MabiyM OMp MUKIOpAa CHHTE3JIaHAIUTaH,
WHCOHHM YpHU Oocuimaiuran aMuHOKHUCIOTanapra Oyiran CyTKajJuk
(bU3HO0JIOTHK TaIAOWHKA KOHAUPHUIITHYN (ou3Iapa aHuKTaHaIH.

OsykaBuii KuiiMaT — T1IyHAad TynryH4yakd, OyHAa O3WMK-OBKAaT
MaxCyJIOTJIapuHu (HONIaIN X0CCaCH TYIHMK aKC STTUPWINO, MHCOHHHU aCOCUN 03yKa
MO 1ajiapra, YJHeprusira, OpraHoJICTITUK XOoccacura OynraH (U3HOJIOTHK TaJaOuHU
TabMHUHJIALI JAPAKACUHU KypCaTau.

Acocuil 03yKa Mojjaaiiapra Ba dHeprusira Oyiran ¢Gu3HOJIOTHMK Tanabd
KYWUJIary ’aJBajija KypCaTUiraH.
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JKansan -8

WNHconnapuu 03ykaBuil Mojijanapra Oyiarad KyHJaiduk Tanad

O3UK — OBKAT MaxcyJoTIapu

Kynpanuk tana6

Oxkcumnap
yTJIEBOAJIAp
11y )KyMJIQJIaH:
TYWWHTaH €F KMCIIOTaJapH, T
SAPUM TYWHHTaH €F KUCIOTAJIAPHU, T
XOJIECTEPHUH,MI'
Xa3M OyJIyBYM yIJIeBOJJIAp, T
11y JKyMJiaJiaH makap (caxaposa), T
03yKa TYKUMallapu, T
OpraHuK KHcioTanap, T
MUHEpaJI MOJAAJIApP, MT':
HATpUU

KaJIbIN
hocdop
KaJuin
MarHum
TEMHUP
KYpFOLIVH
non
Buramunnap:

Bq, Mr
B,, mr
PP, Mr (HuarmHo >KBHBAJICHTIA), MT
Bg, M1
B., MKT
Biy, MKT
D. mkr

A (peTHHOJ KBUBAJICHT), MKT
E (Toxodepon sKkBUBAJIEHT), MKT
C,Mmr

DHepreTuk Kuimat, kkan/100 T

75
83

25Y
11

3007
65
50
30
2

2400( 6,15 r gan xyn OynMaraH oIl
TY3H1)
1000
1000
3500
400
14
15
0,15

1,5
1,8
20
2,0
200
3
5
1000
10
70
2500

Nmuanar maxkcaau: O3UK-OBKAT MaxCyJdOTJIapuHU O3yKABUM Ba DSHEPTETHK

KHUMAaTHHHU,

YJIIAPHUHT

KUMEBHI  TapKuOHra acocaH

XHcOoOIanl yCIryOuHH YpraHuIll.
YkuTyBun OepraH BapWaHTTa MOC XOJjJa O3WK-OBKAT MaXCyJIOTJIapUHH
03yKaBHI Ba SJHEPTeTUK KNMMATHUHU aHUKJIALLL.
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WHrpuaveHTnapay  pelentypacd Ba KUMEBHA  TapKuMOMIa  acocad,
MaxCyJOTJIapUHU KUMEBMI TapKUOWra acocaH MaxCyJlOoTJapuHU KUMEBUUN
TapkUOWMHU XucoOjam WynuM OWilaH aHUKJIAll CYTKajJuK O03yKa palduOHUHU
O3yKaBUM Ba DJHEPreTUK KUMMATH KAPTACHMHU TY3UII. IIYHH XyJOca KHJIUII
KEpaKKu, OepuiiraH MaxcyJIOT OUp CYTKaJIMK MCTEbMOJ DHEPTUACHUHM KaHYaIHK
KaHOATJIAHTUPA OJIaIH.

Mucoa. Kyiunmarn peuent Oyinda Tai€piiaHraH Malu3iId TBOPOTHU
03yKaBUM Ba JHEPTE€TUK KAPTACHHU TYy3HUII, KT;

Eruunr maccasuit ynymu 18 % 6yran rau TBOpor 373,75
Eruunr maccasuii ynymu 42 % 6y1rad Kypyk KaiMok 316,35
[ITakap 180,90
Maiins 100,00
Kenatun 9,0
Cys 20,0

Kamu 1000,0

TBOpOrHM DJHEPreTMK KUMUMATHHU aHUKJIAIl y4YyH VYHUHT KUMEBUMN
TapKUOWMHU OMIIHII Kepak. (XucoOiai Wy OuiaH aHUKJIAIl MyMKUH OViraH)
1. TBOpOrHU OKCHILIIA TaPKUOU:

Efnu tBOpOT 373,75-15 _ 56.06x2:
100

Kypyk kaiiMoK 316,35-19 — 6011k
100

Maiins 100,0-1,8 180k
100

Kenatun 9,0-87,2 _785

100

2. TBoporgaru OKCWJIHA MAaCCaBHM YIIyIITU KyHUJarMHA TAITKWI ATaIH.

(56,06 +60,11+1,8+7,85)-100

=12,58%
1000
3 TBoporHu yriaeBojjiu TapKuou
Ernu TBOpOT 37375-2,8 ~10.47xe:
100
Kypyk kaiitMOK 316,35-30,2 _ 9554k
100
I .
aKkap 180,90-99,7 _ 180362
100
Maiius 100,0-66 — 66,00
100
K .
ST 90-0.7 _ 4 o6xe.
100
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1. TBoporaaru yrieBogHU MacCaBUW YIIyIIM KyHUAaruHA TalIKWAJ TAJIH:

(10,47 + 95,54 +180,36 + 66 + 0,06) - 100

= 35,24%
1000
2. TBoporuu €r TapkudH

Efnu TBOpOT 3737518 _ 67.28k2
100

Kypyk KaliMOK 316,35-42 13287:
100

Kenatun 9,0-0,4
' =0,04ke.
100

3. TBopormaru éFrHM MacCaBUi Yyl KyHUIaruHU TAlIKWAI STaIH.

(67,28+132,87 +0,04) -100

= 20,02%
1000

7. bomika HyTpueHTIapHU (OpraHUK KHUCIOTaJlap Ba MHHEpal MOJanap)
MacCaBUi YIYIIMHH aHAJIOTHK Tap31a aHUKJIAIl MyMKHH:

OpraHUK KHCIIOTajap 0,96
Kanprmit 0,28
dochop 0,26
Kamuii 0,36

bepwiran acocuii HYTpUEHTJIAapHM ~ Maccajd YIYIId Ba JHEPTETHK
Kod3(urmenTiaapu (tTad) xucoboTiapura acocaH TBOPOTHU SHEPIETUK KUWMATHHU
KyHugaru GopMyiia opKaiau XucooianMus.

05=4,012,58 + 9,0 20,02 + 4,0 35,24 + 3,6 0,96 = 374,92 kxan/100r
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8. TBOpOrHu 03yKaBUi KHIMaTH.

OpraHuk KucjaoTanap

[ynpait  Kuauo

Oxkcumnap

Yriesoap

Ernap

Kanpnit
docdop

Kamui

100-12,58 16.8%

100-3524 _ ., oo
65

1002002 _,, o
83

100 - 0,96 _ 48.0%

100 - 0,28 _ 28.0%

100026 _ c 0c

100036 40 20

100 T TBOpOr OpraHU3MHM CYTKalIUK KyWHaaru

AXTUEKUHU KOJaupaan: okcui -16,8%; yrimeBoa-54,2%, €rmap-24,1%, opranuk
kucnoTanap -48%, kaneuuii 28%, gocdop-26%, kammii-10,3%

OnuHran HaTWXaJIap Kynujaary skaaBaira €3uinaau.

Kagsan 9
Maxcynor Maxcynotan | MaxcyJaOTHUHT O3yKaBUI
TapKUOUJAru | HT SHEPreTHK kuiimaTtu (OK)
Hyrpuent MOJUTaHHHT KUiMarwu,
HOMJIAHMILIN Macea KKa/ CYTKaMK | % KOHUKTU-
yorytm, % 100r Tanabd pUiTraH
CYTKaJIUK
Tanad
OKCHJLIIap
yTJIEBOIAP
Ernap

OpraHuK KUCIJIOTAJIap
MUHEpAT MOJJAJIAp
1y )KymlaJiaH:
KaJbCUl

docop

KaJuu

Ba 0.

BUTAMUHJIAP

JKaMu

65




Hazopar caBosnapu:
1. buonoruk Kuiimatra Tabpud OepuHr.
2.2HepreTuk KuMMar Kaiicu poopMyIia OpKaau TOMUIagu?
3.TBopormar OKCWJIHM MaccaBui yiymu Kadcu Qopmyla OpKaiu
TOOWIaau?
4.9TuKeTKanapua 03UK-OBKaT MaxCyJOTJIAPUHU SHEPreTUK Ba O3YKaBH
KHIIMaTH KYpCAaTUIMIIN IIAPTMHU, HUMa cababian?
doiitagaHmIran axaduéraap
["amaropoBa B.C., Pxxeunnkas JI1.O. [Tumesas xumus. JlabopaTtopHsIii
npaktukyM. Cankr-Ilerepoypr, [TMOP/, 2006, 137 c.
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2 - amaJuii MalFyJaoT
AMMHOKHCJIOTAJH CKOP KYPCATKUYMHU AHUKJIALI

Nmpan makean: XucoOmann #ynu OuilaH MaxcysaoTIapHA OHOJIOTHUK
KUWMAaTUHU aHUKJIAIIHU YPraHuil.
Nuiaum 0akapuin yuye HaMyHa:

Xap OuUp THUPUK OpraHW3M VY3MHHUHI OKCHJUIAPUHHU SBOJIOLHUS KapaCHHIa
IIaKJUTAHTaH T€HETHK KOJ acoCHJa CUHTe3Nauau. bupop Oup aMHHOKHCIOTaHU
(AK) 6ynmacnuru a30Tau OanaHcra caiouii Tabcup dTaau, OyHaa acad cucremMacu
daonmusaTu Oy3uinangy, TaBIaHUHT YCUIIM TyxTaiau. burra amMuHOKHCIOTaHU
CTHUILIMACIINTH, OOIIIKa aMUHOKMCIIOTAaHU Yaja Y3IallTUPHINTa 010 KeJIaau.

Arap OepuiraH OKCWJIJA XaMMa YpHU KOIUIAHMAWJIWTaH aMHHOKHCIIOTalap
(VKAK) Kkepakiy Hpamophysia >KoiIamraH 6yica Oy OKCHIHHHI OHOIOTUK
kuiimatu 100 ra tenr 6ynaau. OKCUIHUHT OMOJIOTMK KUHMAaTH mact Oyica, YpHu
KOIUIaHMajiiuran amuHokucinotanapra (YKAK) 6yaran Qu3HONOrUK TaiabHU
KOHJIUPHUIII YUyH OBKATIAHHUII PAlIUOHUTA KYTT MUKJIOP/a OKCHII KYIIIUII Kepak.

Buosiornk Kuiimar 0yiin4ya okcuuiap 4 rpynmnara 0yJIMHaam:

1. by okcwiutapHu rymT, O0aluK, cOs, parnc OKCHUIapra HucOaTaH OMOJIOTUK
KUMMaTH KaMpoK, JIEKMH WHCOH OpraHu3mMu Oy OKCWUIaApHU YpHU
KoIUTaHMajinuran  amunokuciaotamap (YKAK) doumu xucobura — ypHH
KoIuIaHMaiiruran amuaokucaoTanap (YKAK) MyTOHOCHONMTHHY TYFpPHITALT
KOOMJIMSITUTH 3ra (AMUHOTPAMMa).

2. Mon rymty, 0anuk, parnc OKCHUTapy IOKOPH aMHHOTpamMma OujiaH Oorka
oKcwiiapAad (apk Kujaau Ba OMOJOTMK KHMaTH roKopu Oynaau. JloHmu
MaxcyJoTiiap OKcwulapu — Oynapaa VpHU  KOIUIaHMaWJgUraH
amuHokucnoranap (YKAK) Ganancy sxim smac.

3. Tynmuk Oynmaran okcwiap, Oy OKCWIIApHUHT Oab3ujapuia YpHU
KoIUTaHMajimuran  amuHokuciotanap (YKAK) 6ynmaiimun (kenaTuH Ba
TEMOTJIOONH).

Texmupanaérran OKCWJIHM OUOJIOTHMK OaxoJialll y9yH YHU 3TajJOH OKCHII

OWwJiaH COJMINTUPUIAAA. DTAJIOH OKCWI cudaTuaa OHAa CyTH, Ka3ewH, SHTHU

TyxyM Ba Oomkanap 1973 #iunna ByTyH ’KaxOH COFTUMKHM CaKJIall TAlTKWIOTH

(BXXCCT) Ba byTtyH %axoH 03uK-0BKaT Tamkuiaotu (bOOT) TomoHnnaan o3yka

OKCWJJIApUHU OMOJIOTHK KHMMaTH KypcaTkuuu amuHokucioTtanu ckop (AKC)

(Ci.%), xopuil KUITMHTaH:

MeAK 1 2 oxcunoa

Ci = ’100

MeAK 1 2 smanonoa

XoxjaraH OKCHJIHM O3yKaBUU KHMMaTH 3TajoH (a0CTpakT) OKCHJI OusiaH
comumtupwiaay, oynna AKC (aMUHOKHMCIIOTaNIM CKOpP) TEHIJAlIraH Oynaau Ba
MHCOH OpraHu3Mu Tajabura xap Oup YpHU KOIUIaHMAWIWTaH aMHUHOKHCIIOTaap
(YKAK) moc kenanu (xamsai - 10).
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Kansam — 10
Opamuu ypHuU Korianmaiauran amuHokucioranapra (YKAK) 6ynran
CYTKaJIUK Tajaowu.

VpHu KomIanMaiiuran DAO/BO3 (1985ii.), Mr/Tr OKCHI
AMHMHOKHCJI0TAJIAD bonanap bonanap ycmupiiap Karra MI/KT
2..5 ém 10..12 &m gmmarunap TaHa
Maccacu

Banun 50 35 25 13 10
U3zoneiinma 40 28 28 13 10
Jleiinuu 70 66 44 19 14
Jluzun 55 58 44 16 12
MeTuHUHHIMCTUH 35 25 22 17 13
deHMIaNaHUH+TUPO3UH 60 63 22 19 14
Tpeonun 40 34 28 9 7
Tpunrodan 10 11 9 5 3,5

AKC Hu xwucoOnamijga aMUHOKHCIOTaJapHU aHUK OUp OKCHIIaru
TapKUOWMHU OTaJOHHU TapkuOura HucOatu ¢dousnapaa Oepunaau. DHT macT
kuitmatn  AKC  aMuHOKHcIOTanmap OWpUHYM JIMMHUTJIOBYM  KHCJIOTAJap
nevinnanyu. by amuHOKkMciora YmOy OKcuiHM (oHIaTaHWI JIapa)kKacHHH
aHUKJIaN .

OkcuutapHu OMOJIOTHK KUHMMATUHHM aHUKJIAIIHU OOIIKa yclyOuma YpHU
KOIUTAaHMAaWAurad aMMHOKHUCII0Talap MHICKCH aHUKJIaHAI! (S"KAKI/I):

Jluz, Tpu, Tuc,

YKAKN =1 Jus, Tpu, Tuc, ’

By epna: n - amuHOKMCIIOTanap COHM;
U,y —  TeKmMpuiaéTraH Ba  JTAIOH  OKCHJUIapAaru
AMUHOKHUCJIOTAJIPp TapKuOMU.

AMHWHOKHCIIOTATM CKOPHU aHUKJIAIl YCIyOMHU KaMYWINTA SHJIOTEH
YKAK peytunuzanus napaxxacuHu XHUCcOOTa OJUIITHUHT MaBXKYy1 SMACIUTHIHP.

AKC ra MyBoHWK J0H OKCHJIM DHI KaM OWOJIOTMK KHHMaTura ora,
OoupuHun JUMHATIOBYM AK — JH3WMH, UKKMHYA — TEOHUH; >XYXOPU OKCHIA —
OMpUHYN JMMUTIOBUM KHUCJIOTAa — JIM3UH, MKKUHYMCH — TpunrtodaH. byHman
TaIIKapu, OKCUJI TAPKUOWTA KUPYBYH JIM3UH UCCUKJIMK WITUIOBHUIA WYKOIAIH, STbHA
MEJIOHHJIUH peakiusicu 103 Oepamu. Kyxopu OKCWIMIa JIM3UH KMa JIEKWH
tpunTodan kyn. Opmarna AyKKAKIM YCUMIIMKIApau3uHra Ood Oynamu Ba
TpunToan Kam OYIaAM.KYXOpH Ba JyKKaKJIWwiIap apajaliMacu TapKuouaa
erapyya ?KAK oynamu. Xyaau IIyHAaW TapkuOra HOH Ba CYT, COs COYCIH
TYPYWIH, CYT OUJIaH )XYXOpH KajlaMyajiapura ara.

buonoruk kuiiMaTHU XHUCOOIaIl Y4yH MaxCyJOTHUHT AKCIEpPEMEHTaN My
Oowunan Tomwiran AK tapkubu KyJtaHUIaIu.

AKChu xucobmam. AKC uu xuco6mam (Cj, %) xap 6up YKAK yuyn
Kyhugara ¢popmyna Oyiinda xucooOiaHau:

C, = i -100,

1

By epna: A; — Ir TeKmMpuiagurad OKCHIiaru SU’.K.
I- AMHUHOKHCIIOTa MUKJIOPH ,MI/T.
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A,; — 1T 3TamoH OKCWIIArd 1 HI aMUHOKHUCIIOTa MUKJIOPH, MT/T
100 — dowmsra yrrazuin kod3hOUITUESHTH

JInmutiosun Y.K.A.K 1e6 5HI KaM aMHHOKHCIIOTa CKOPJIM KHCJIOTa 10
XUCOOJIaHa M.

AMMHOKHCIIOTaIN CKOpHU (hapkiamt Ko3hOUITMEHTHHA XHUCOOIaIll.

AMMHOKHCIIOTAIN CKOpHHU dapkJia ko2 pUIMeHTHHU
xuco6anr.(ACPK, %) miacTuk >XTH&KIapaa UILIaTHIMaiiauran optukda YKAK
MUKJIOPUHU KypcaTtaau Ba Kyhnaara GopMyiaiaH aHUKTaHAIH:

> (C; —100)
ACOK = H—— - ,

By epna; n — YKAK muxmopu

ACOK kuiiMatu OyiiMya OKCHJI HIIJIOBYM MAaXCYJOTHUHT OHOJOTHK
kuiimaTtu 6axomnananau. (BK,%): BbK =100 - AC®K

Ky KOMNOHEHTIM MaxcCyJoTJIapHU OHMOJOTHK KHMMAaTHHHM OaxoJamga
(akarrnHa Oapya ajaMalIMHMANAWIaH aMUHOKHUCIIOTajJap MHUKIOPH 3Mac, Oajku
H.H. JlunatoB TaBcusi 3TraH MHUHUMal CKOpP, AMHHOKHCJIOTaIH TapKUO
KO3(DPUIIEHTUHUHT KOMIUIEKC KYpCAaTKUWIAPU XaM XUcoOra OJIMHAIH.

AMHHOKHCIIOTAIM  TAapKUOHMHI  palMOHAUIMK  KOA(p(OUIMEHTHHH
xucobmnam (R, Oupnuk ymymm). Yoy koddduiuent Gu3onoruk 3apyp HOMHUTA
(31as10H) HUCOaTOH GanancaamTHpuiran YKAK nu TaBcndaiimy.

Chin 1 OynraH xoJyila paluoOHAUIMK KO3(POHUIIMEHTH KyHHaaru

dbopmynanan xucobiaHaau.
Kk

> (AK)
RC — i=1 -
2 A
i=1
by epna: ki. - JIUMHTIOBUM aMHHOKHCJIOTara HucoaTaH

VKAK sy yruautapink ko3hOUIHeHTH GHPIHK YIyIIn
VTunurapink ko3(hdUUHEHTH 3TaloHra HucbaTan Gamanciamran YKAK
udoa sTaguraH CoOH XucooIaHaIu.
Xuco0 Kyiuaaru popmysa Oyiinda KeTau.
k= CL
1 C

1
by epna: C,,;, - 3TaJioH oKcwira HucOaTa 0axoJiaHAIUTAH OKCHUJI VKAK
HH MHHUMaJ CKOpH, OMpiHK yiyur. Opruxda muknop YKAK Hu comuurrupum
KYpPCaTKUYMHU XHcoOall. (MI/T 3TaJIOH OKCHJIIH).
baxomananuran MaxcyJOT OKCWJIMHHM TapKUOWJAard JTajloHTa HUcOaTaH
y3apo OamaHciamMarad —aJMallMHMAWIWTaH aMHUHOKHCIOTAaHWHT  YMyMHH
MUKIOPH OpraHU3M TOMOHHMJAH YTHIM3AIMs KAJMHMAWId Ba «OPTHKYA
CONMIITHPHINY KypcaTkudu Oyitmdya Gamanciamran YKAK Tapkubu Gaxomam
y4yH  XH3MaT  Kwiagd. Ymly  KypcaTKud  aHOOONMHMK  AXTHEKIApAa
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nnatunmaiguran YKAK vy ymymuii maccanu taBcuduaiun. 1 oKcui 3TalloHH
NOTCHIMAN YTWIN3ALUACH DKBUBAJICHT.

n
Z(AI _CminAai)
o = i—1 ’
C
Mucon. YKUTYBYM TOMOHHIAH OepmiraH BasuaT acocmua (31- xansan)
AMUHOKHCIIOTa TapKUOUAAH KENUO YMKUO MaXCYJIOTHHHI OHMOJOTHUK KUMMaTHHU
TymuK xucobmanr. AKC wu xumcoOmam. 31-xkanBanra myBoduk, 100 r cyrma

(okcun 3,2 1) 83 Mr METOHUH, 26 MI' TUCTOMH YMyMui Mukiaopu. 83+26=109 wmr.
bynna 1 r cyt okcuiau TapKuOUIaru METOHUH Ba [IUCTOUH.

min

109
— =34,06.me.
3,2
Ir 3Tanon okcunna 35 Mr METHOHUH Ba HMCTEUH MAaBKyJl, METHOHHUH y4yH
AKC.
34,06-100
_ ! _ 0
Cmem - - 97’3 /0’
Kagsax — 11
O3yka MaxcyJIOTUHH OMOJIOTUK KHiiMaTH Ba Tapkuouaaru AK Mmuknopu
(mr/100r)
JIumuTnana-
Osyka Ok- S"pHH KOTUTAaHMaWINTaH AMUHOKHUCIIOTAJIAp MUKIOPH érran
MaxcyJIoT- CHJI, AMHUHOKHUCIIO-
nap % Tajap
Une |Jlen |JImz | Mer |Luc | Pen |Tup |Tpe | Tpn | Ban | bupu | Ukku
HYH | HYU
Cyt 3,2 189 | 283 261 83 26 175 184 153 50 191
Iyt 21,6 |939 |939 1742 | 588 310 904 800 875 273 1148
ToByxk 18,2 | 693 | 693 1588 | 471 224 744 641 885 126 877
Banuk 16,0 | 700 | 1300 | 1500 | 500 200 800 600 900 210 900
Tyxym 11,1 | 628 | 917 683 413 277 673 397 483 169 735
Kapromka | 2,0 86 128 135 26 97 98 90 97 28 122
Cos 349 |181 | 2670 | 2090 | 520 550 1610 | 1060 | 1390 | 450 2090
Vh: 0
Oyrnoii 10,3 806 250 153 200 500 250 311 100 471
_xapmapu | 10,7 | 430 | 690 360 150 210 600 290 320 130 520
Epma: 400
rypywi | 7.0 620 260 160 137 370 290 240 100 420
rpednxa | 126 | 330 | 745 530 320 330 592 430 400 180 590
460

Xuncob Hatmwkanapu 12 sxkanBanra TYITUPUIAIH.
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Kansan 12
TexmmpuiaéTran OKCHUTHUHT OMOJIOTUK KHIMaTH

AMHHOKHUCTIOTAIAp TapkuOu, Mr/T OKCHII AKC,% | KPAC,% | BI1,% | R¢

OtanoH Texmupunaérran
OKCHJIUA | OKCHIIIA

Nzoneiicun 40

Jleticun 70

JIn3nn 55

MeTHOHUHHINCTEUH 35

deHuanaHUH+HTUPO3UH 60

Tpeonun 40

Tpuntopan 10

Banun 50

Kamu 360

Ha3zopar caBoJsiapu:
1. 1r aTa)IoH OKCHMIIJIa HEYa MI' METUOHUH O0p?
2. buonoruk kuiMaT Oyinya okcriiap Heva rpynmnara OVirHaau Ba yiapra
Tabpud OCpUHT.
3. JIuMUTAOBYM KHCIIOTaNapra Tabpud OepuHTr.

DoiigagaHWITaH agaduéraap
["amatoposa B.C., Pxeunrikas JI.D. [Tumesas xumust. JlabopaTopHbIii
npaktukyM. Cankr-Ilerepoypr, TMOP/, 2006, 137 c.
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V. KEUCJIAP BAHKHA

Maxcynor TapKUOUIaru AHTHAJTUMEHTAp MO/JIJIaHH

OPTaHOJIENTUK YCYJIJIa aHUKJIAll MYMKHHMH. MyaMMOHHU Xall
KUJIVHT.

Keticuu 6akapuiin 60CKu4IIapu Ba TONMIITUPHUKIIAP:

 Kelicmaru mMyaMMOHU KenTUpHUO YMKapraH acocuil cababimapHu
OeNTuIIaHr, 3apyp OwiuMiap pyHxaTuHU Ty3UHT (MHIUBHUIyasl Ba

KHYUK TypyXJ1a).
* AHTHaTUMEHTap MOJJAIapHU aHUKJIall YCYJUTApUHU OCNITHIIaHT.

* OpraHoJIeNTUK yCYJIHU MOXUSITUHU TYIUNHTUPHHT.
» baxapwiras unIapHu TaKAMMOT KUJIUHT.

O3I/IK-OBKaT MaxCyJaoTJIapHHU OMOJIOTUK KUMMaTUHU aHUKJIALI

Kepak. JIEekuH YpHU KOIUIAaHMAaWJAUraH aMUHOKHUCIIOTaJapHU
AHUKJIAIIra UMKOHUAT UYK. MyaMMOHU XaJl KAJIWHT.

Keiicau 0axxapum 00CKU4/Iapu Ba TOMIIMPUKJIAP:

Ceptudukar 6yitnua MaxcyaoT TapKUOMHU aHUKJIAHT.
\

*Cepruduxar 6yiinya OKCUIUIA XOM allIEHU TYpUHU aHHUKJIAHT,

*AHUKJaHTaH XOM am€ TapKUOUJaru aMUHOKUCIOTaJapHU
TapKUOWHU KA BaJJaH TOTTUHT.

* AMUHOKHUCJIOTaJapHU MaxcCyJloT TapKUOMJard MHUKIOPHHU
x1co01a0 YMKUHT.
1
*OnMHraH HaTtwxanap Oyiiruya aMMHOKHCIIOTa CKOPUHU (hopmyIia
Oyitmya xmco0s1ad YUKUHT.

* bakapwirad UIUIApHA TAKAUMOT KHJIWHT.
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et Maxcynot TapkuOura caxapo3a €KUM IIHPHU TabM OepyBUH

MoAJ[a KYIIWITAHJIUTMHU KaHJal aHUKIall MYyMKUH. Arap
cu3la KUMEBUM aHAIM3 yCyJlapu MaBxkyn —OVyiamaca.
MyaMMOHHM XaJl KHJIMHT.

MaxcynoT TapkuOHUra KymuiaJaurad MUpUH TabM OepyBUU
MOJIJIaJIapHU YYKYp YpraHuO YNKUHT.

\

* Maxcynotr Typu Ba YHH TapKUOHWIard KaHACH3 MOJAJAJapHU
MUKJIOPUHU cepTUu(dUKAT OYilndya aHUKJIaHT.

*Kanmamu MoajanHyd Ba IIMPUH TabM OEpyBUM MOJJIajapHU
HIUPUHIIUK Japa)kacu KYpCcaTKuWwiIapyuHU TaXJIUI KWIHO YHKUHT.

* Maxcynor TapkuOugaru Kypyk MoAajajap MHUKIOPUHHU
pedpakromeTp KM MTUKHOMETP OPKaJI aHUKJIAHT.

I

*OnuHran Hatwxkamap Oyimua Xyaaud IUIyHJad —caxaposa
3PUTMACHUHU TaUEpIIaHT.

* OpraHojiienTUK ycyjja Tal€pjaHraH HPUTMAHUHT [IUPUHIUTUHU
MaxCyJIOT IIUPUHIUTH OWIaH COJUINTHPUHT. baxkapwiaran wumuiap
Oyitnya TaKIUMOT KUJIMHT.
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VI. MYCTAKHWJI TABJIUM MAB3VYJIAPU

THUHIIIOBYM MYCTaKWJI MIIHH MYailstH MOAYJHHU XYyCYCHUATIAPUHU XHUCOOTra
OJITaH XOJ/1a KyHuaaru makiiapaad Gonganannd Taiépiaiii TaBcus STHUIIAIH:
- MeBEpUI Xy}xoKaTiapaaH, YKyB Ba MIMHUN amabuétnapaad (oiganaHuil

acocuaa

MOZYJI MaB3yJIapUHU YPTaHHMILI,

- TapKaTMa MaTtepuaiiap 0yiinya Mabpy3ajiap KACMUHH Y3l THPHILL;
- Maxcyc amgabuérnap Oyinda mMoayn OYnumiapd €KW MaB3yjapu yCTHa

WIILIAIT;

-TUHTJIOBUMHMHT KacOui daonusatu OunaH OOFIUK OYJIraH Moy
OynmuMIapu Ba MaB3yJIapHU 9yKyp YpraHUIIL

O 00 OB~

10.

11.
12.
13.
14.

15

16.
17.
18.
19.
20.
21.

22.
23.
24.

XoMm am€ TapkuOuaru pepMeHTIapHu XycycusTiapu (YHIUPUITaH JOH
dbepmeHTIapH).

. IHCOHHHU O3UKJIaHUIIN/1a OKCUJIJIAPHUA aXAMUATH.

. OKCHUJI TaHKUCJIUTH Ba MyaMMOHH XaJl KWW HYIUIapu.

. buosnoruk ¢aon nentumap (AHTUMUKPO Ba AHTHOKCUIAHTIIN TIENITUIAP).
. Okcwinapau OupiIaMyuu, UKKUJIaM4H, Y4JIaMid Ba TYPTIaM4H TY3WINIIH.
. bomokIM yCUMIIMK OKCUILIIapu XyCyCUSATIIAPH.

. ['YmT Ba CyT OKCUITMHU TApKUOM Ba XyCYCHUSITIIAPH.

. OKcwim 03yKa oJiMiI MaHOauapu.

. TexHONOTUK xapaéHiapa OKCUIIap KaHJal y3rapuuuiapra yupaian?
Kpaxwman ty3unumm Ba pepMEHTATUB THAPOJIU3H.
AMUITONIUTUK (pepMEHTIIAp Ba yJIApHU CHEUUDUKIHIH.
Lennrono3a pepMeHTIapHU XYCYCHUSITIAPH.
[lekTHHIM MOAAATIAPHU TUIPOIU3IOBYN (PEPMEHTIIAPHU XYCYCUSATIAPH.
VYrneBoiapHu OMKFUIIKIA XOCUIT OYIIauraH MaxcynaoTiaap.
Jlunuanapau ruaponausialll, auusian, nepeanuuiall.
Xowm ami€ TapkuOuaru MaKposJeMeHTIIap.
“O3yka KymuMuaiapura” Ba UIUIA0 YHKAPHUII YCYJIIapH.
O3yka KymuMyagapuHA KIacCU(PUKAIUSICH.
Tabuwnit aHTHOKCUTAaHTIAp MaHOAUTIAPH.
depMeHTIApHU 03UK-OBKAT CAHOATHUAA KYJIJIAHUILIU.
XoMm ami€ TapkuOuaary OKCUIIJIM MTHTMOUTOpJIap Ba yJapHU (GU3HOJIOTHUK
axaMUATH.
CyHbull OKCHIIA MOAIATIAPHU OJIUII TEXHOJIOTHSICH.
['mroxo03a nu1ad YMKapuIl TEXHOJIOTHSICH.
@depMeHTATUB  yCyJJa  IJIIOKO3a-ppyKTo3a  KUEMUHU  OJUII

TCXHOJIOTHACH.
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VIl. TJIOCCAPUI

Tepmun V36eK THIUIArd HapxXu HNHram3 Tuianaard mapxu
Hyrpuent O3ykaBwii Tabunit Natural food material
MO1ayap

Maxponyrpuentiap | MakpoHyTpueHTiap Macronutrients are defined as a class of

O3yKaBum - - MOMIAIAD | chemjcal compounds which humans consume
Oymu0 KuMEBHI MOMANAP | i the |argest quantities (must be above a
cungura KHPaM, | threshold amount) and which provide humans
MHCORTAp — yHH — KYTU| \yith the bulk of energy.
MUKAOpAa HCTEBMOJI
KWjlaayd Ba HWHCOHJIApHH
SHEPTUs Owian
TabMUHJIAWIH.

MukponyTpueHTiIap | MUKpOHYTpUEHTIIAP Micronutrients are nutrients required by
o3ykaBuii Mmojma OymuO, | organisms throughout life in small quantities to
opranu3miap y4yH Kawm | orchestrate a range of physiological functions.
MUKJIOp/Ja Tajnad dTUIa u.

AHTHOWOTHKIAP | AHTHOHOTHKAD Antibiotics, also called microbials, are a type of
AHTUMHKPOO Mojaanap L. . .

66 yatap antlmlcroblz?ll drug us_ed. in .the treatment
MHKpOOPTaHH3MIAPHH and prevention of bacterial infection.
PUBOKIIAHUIIWHA

TYXTaTaay Ba YIOUPaIM.

KoncepBanTiap KoncepBantnapcyocraniu | A preservative is a substance or a chemical that
A0y IMOMaxCcya0TIapHU is added to products such as food, decrease
canmaimmMyagaTuauBacuda | microbial spoilage, and preserve fresh attributes
THHUSAXIIMIAMYYIyHKY1a | and nutritional quality.

HUJIAIU.

[TpoGuoTHkIap [MpobuoTukiIap uHcoH | Probiotics are microorganisms that are believed
COFJIUTHUTA ¢otina | to provide health benefits when consumed.
KEJITUPYBYH
MHKpPOOpraHu3miap.

Kontomunantiap | Atpod MYXHTIA,CH | contamination is the presence of an unwanted
arpoduapa, ML constituent, contaminant or impurity in a
KOHIAPHIA,MATCPHATTAPAL | material, physical body, natural environment,
aTH ©J1 MoJUIaIap.. workplace, etc.

AnTHanuMmeHTapiap | AHTHatuMeHTapMoanap | Anti-nutrients, being natural components of
tabumitosykakomrnonentu | food, reduce their biological value due to
o0ymub,  maxcymoriapuu | decrease in digestion of the corresponding
ouosnoruk kKuiimatuau Ba | feedstuffs.

Xa3M OYTUIITUHU
KaMaWTHPAJIH.
AnTHOKCHAaHTIap | MonnanapHu An antioxidant is a molecule that inhibits the

OKCHJIAHHUIIIAH CAaKIOBYH

oxidation of other molecules. Oxidation is a
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Oorka momanap. | chemical reaction that can produce free
Oxcumiannm  kuméBuit | radicals, leading to chain reactions that may
peakimst  6yimu6  spkuu | damage cells. .
palvKaIapHU XOCHIT
Oynmummra Ba 3aHKHAPIH
PEKLUSHU KenTupuo
XyKaipara 3apap
KEJITUPAJIU.
Munepaiiap Onmuit o3ykaBuii munepan | Food is usually an abundant source of minerals.
Oymub, ep KazwiIMaiapu
yHTa 00ii.
AHTHMHKPOO Mukpodopanu Elimination of microflora by physical methods
npernapariap bu3nKaBuii yeynza | is not always possible, therefore, antimicrobial
Oaprapad st xap goum | agents are needed.
XaM NMKOHUATHU
oynamaiinu. LlyHUHT y4ayH
AHTUMHUKPOO mpemnapariap
Kepak. byHpaii monnanap
KUMEBHUII Ba OMOKMMEBMI
yCyiuiapaa oJIMHaAu.

Makpoanementiap | Macon 6up kynma 50 mr | The main elements (Na, K, Ca, Mg, Cl, P)are
naHn  opruk  ucremon | essential for human beings in amounts>50
KWIAIIA ~ 3apyp Oyaran | mg/day
anemennap(Na, K, Ca, Mg,

Cl, P)

Mukposnementsl | Mucon oup kynma 50 wmr | Trace elements(Fe, I, F, Zn, Se, Cu, Mn, Cr,
JaH KaM ucrepmon | Mo, Co, Ni) are essential in concentrations of
kwmnm  3apyp Oynran | <50 mg/day; their biochemical actions have
AIIEMEHTIIap been elucidated.

(Fe, I, F, Zn, Se, Cu, Mn,
Cr, Mo, Co, Ni ),
dJIEMEHJIAp KUpaaU.
YnpTpasieMeHTIap | YIbTpaMHKPOIIEMEHTTa Ultra-trace elements (Al, As, Ba, Bi, B, Br,

(Al, As, Ba, Bi, B, Br,

Cd, Cs, Ge, Hg, Li, Pb,
Rb, Sb, Si, Sm, Sn, Sr,TI,
Ti, W) xupamu. HHCcoH
Opranm3Muza XKyga V3
MUKIOpa Oymaam.

Cd, Cs, Ge, Hg, Li, Pb, Rb, Sb, Si, Sm, Sn, Sr,
TI, Ti, W) are elements whose essentiality has
been tested in animal experiments over several
generations and deficiency symptoms have
been found under these extreme conditions.
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