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2016 aun - 0azu __-COHU Kapopu Ounan Hauupea maecus KUJIuH2aH.

Tashkent, Uzbekistan

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 ONA, 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 obtaining advertisive product, Genelic engineering of plants: methods and application;
transgenetic animals; protheomics and methabolomics. Modem protheomics in biclogical 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 enlopathogen 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 oblaining of secondary products.
Technology of obtain biogas production and biofuel. Cleaning technology of wastewaler 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 lopics related to application of theoretical results were included. Glossary includes main terms
with comments in both Uzbek and Engiish 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, A\

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

Prof. Dr Inmaculada Ortiz Uribe | &é&lfﬁfﬁﬁs

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

JlacTyp puBOXKJIaHTaH MaMJjlakaTiapaa, XOprmxkuil Taxkpubanap acocuna “O3uk-
OBKaT TEXHOJOTWSCK  KailTa Taiiépiamr Ba Majaka omupuil Oyitmda wunuiad
YUKWITaH YKYB peXa Ba JacTyp Ma3MyHUJaH KeJInO YMKKAH X0Jia Ty3wiraH 0yiuo,
y 3aMOHaBuM Tajabiap acocuaa KailTta TaWépiamr Ba Majgaka OIIMPHUIIT
KapaéHJIIApUHUHT Ma3MyHUMHHM TaKOMWUIAIITHPHII  XaMmAa OJUMH  TabIIAM
Myaccacajiapu TMeJaror KaJIpJapuHUHT KacOuld KOMIIETEHTIUTHHU MYHTa3aM
omupud GopUITHU MaKca] Kuiaau. Jlactyp Ma3MyHH OJIMH TabJIMMHUHT HOPMaTHB-
XYKYKHM acoCJIap¥ BaKOHYHUYMJIMK HOpPMaJlapu, WIFOP TabJIMM TEXHOJOTUSIApU Ba
IIEJTarOTUK Maxopar, TabIUM KapaéHimapuaa ax00pOT-KOMMYHHKAIUS
TEXHOJOTHSJIAPUHU KYJUIAIl, aMaJIM XOPWKUM TWI, TU3UMIIA TaxJUJ Ba Kapop
KaOyJ1 KMJIUII acociiap, Maxcyc (pangap Heru3uja WIMMM Ba aMalui TaJKUKOTAap,
TEXHOJOTMK TapakKUET Ba YKYB JKApa€HUHU TAIIKWI OTUIIHUHI 3aMOHAaBUU
ycinyOnapu Oyiimdya CYHITH IOTYKJap, MEJarOTHUHT KacOWi KOMIIETCHTJIWTH Ba
KpEeaTUBJIUTH, T7I00as1 IHTepHET TapMOFHu, MyJIbTUMEANA TU3UMIIApU Ba Macodaian
VKUTHUII  YCYJUIApUHU  Y3NMaWTUpHUIN Oyinuya sHru OwinM, KYHUKMa Ba
MaJIaKaJIApWHU [IAKUIAaHTUPUIIHY Ha3apaa TyTaJu.

O3MK-OBKAaT MaxCyJOTJIapu KYI KOMIIOHEHTJIM MaxcyJoT Oynub, y3uaa
OMONOrMK  Keaud  YWKMINra d3ra Typiad XWJl  KAMEBUM  OMpUKMaNapHU
MY>KacCaMJIaHTUPIaH.

«O3uK-0BKaT KUMEcCH» (aHMHU MyXHUM Myammoliapura ¢Gakar MaxcysoT
TapKUOWMHU YpraHUIIHU TAKOMWLIAIITAaH YCIyOJIapuHU ApaTuil OYnuOruHa Koamaii,
O3UMK-OBKaT MAaxCyJIOTJIADUHU O3yKaBUHA Ba OHHEPreTUK KUMUMATUHU XucoOJall
YCYJIMHHM SPATHUIL XaM KHPAIH.

«O3HUK-OBKaT KHUMECHU»HM OWJITaH MYTaXxacCUCIap MAaxCyJOTHU CHUPaTHHU
OLIMPUILI Ba O3UK-OBKAT MaxCyJoTjapy UNUIA0 YHMKApUIIHU  caMapaliu
TEXHOJIOTHSUITApUHY TaHJIAIll Ba IPATULI UMKOHMSITUTA 3ra OYinaaunap.

Ymby dan Tanabanapra TeXHOJOTHUKKapaéHIapaa pyi 6epaaurad OMOKUMEBUI
peakuusijap Ba ylapra TabCHp 3TYBUM OMMJUIAp, LIy ’kapa€Hiapjaa KaTHallaJura
dbepMeHTIap, MUKPOOPTaHU3MJIap Ba KyIIMMYa MoJJaiap TYFPUCHAA MabIyMOTiap
oepanu.

MOIIy.]IHI/IHF MaKCaJIAHu Ba Ba:mq)a.ﬂapn

Omuit  TabiuM Myacacajapy Nefaror KaapJiapHd KadTa Tail€pnaimn Ba
MaJlaKaCUHH OIIMPHII KYPCHUHUHT MaKCaau IMeJaror KaJpJIapHUHT YKyB-TapOusBUI
Kapa€HJIApHU IOKCAK MJIMHUK-METOJMK Japaxaaa TabMHUHIALUIAPH YYyH 3apyp
OYynanuran kacOuMi OMIUM, KYHHKMa Ba MajlakaJapuHU MYHTa3aM SHTUJIALI, Majlaka
Tanaliapu, YKyB pe’ka Ba JacTypJiapy acocuja yJapHUHT KacOMil KOMIETEHTIUTU Ba
NEAAroruK MaxopaTUHU JOMMUN PUBOKIAHUILIMHY TabMUHJIAIIAH HOOpaT.

O3UK-OBKaT TEXHOJOTHUSCH (MaxcCyJoT Typiapu Oyinya) KaiTa Ta€prnart

Ba Majaka owWupull WYHAMUIIUHU «O3MK-OBKAT MaxCyloTiapH TEXHOJOTUSICH
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MyTaXxacCUCIUTU VKYyB pexkacuja maxcyc (anmap Onokura kuputuiaran «O3uk-
OBKAT KuMEcu» (haHu YKYB JACTYPUHUHT MAKCAOU MUHN08YUIAP2A O3UK-OBKAT
MaxCyJOTJIapy HILIA0 YMKApUIIAA YHU TapKUOUJard KUMEBUUA MOAJAjJapHU Ba
TEXHOJIOTUK WIUIOBJA 103 OepaauraH jkapa€HjapHd Ba HMHCOH OpraHU3MHIa
TabCUPUHH YPTaTUILIAaH HOOpaT.

«O3uk-oBKaT KuMEcnm» (paHWHU acocuid Basudacu XOM ami€, spuM Ba Tau€p
MaxCyJOTHH KWUMEBHM TapKUOWHM, TEXHOJOTUK WIILIOBIAp HATWXKAcuia o3
Oepamurad Y3rapuiuiapHd,  OBKATJIaHUII THU3UMUHHA Ba WHCOHJAPHHU COFJIOM
VYCUIIMHN TabMHUHJIOBYM OMWUIApHU Ypranuminan ubopar. llly Ouman Oupra sHTH
XxoM amé MaHOaanapu, SSHTM MaxcCyJIOT TypJlapd, TAaKOMUWJIIAIITaH STHTU O3UWK-OBKAT
UIIad YUKaApUII TEXHOJOTUSIIIAPUHU SIPATHUIIT XaM KUPAJIH.

MoayJ1 0yiiM4a THHIJIOBYMJIAPHUHI OMJIMMHU, KYHUKMACH, MAJIAKACH Ba
KOMIIeTCeHIUSJIAPUTra KYHWIAauran tajgadJaap
“O3UK-0BKAT KUMECH~ MOAYJIU OYViinda TUHIJIOBUMIIAP KyWUJAru SIHTU OWJIUM,
KYHUKMa, MaJlaka Xxam/1a KOMIIETEHIMsUIapra ara Oyiaunuiapy Tauad 3TUjaiu:

Tunenoeuu:

¢ O3UK-0BKAT MaxCyJIOTJIapy TypiapH;

e O3UK-OBKAT MaxCyJOTJIapH KyIIuMYanapu;

e O3MK-0BKAT MaxCyJIOTIapy UIad YMKApUIIAA KYJUIaHUIaIuraH XoM aniéra
KYHWIIIaurad xaB(CU3JIMK Tajga0apHu;

e O3MK-OBKAT MaxCyJ0TJIapUHU 3aMOHABUM KUMEBHUH TaxJIUJ yCYJUIAPUHU;

e O3UK-0OBKAT MaxCyJIoTiapura 6eroHa Mo JapHUHT TYIIUII HYIJIapUHA Ba
KJIaCCU(UKAITUSICUHU,

® parMoHaJI OBKATJIAHHUIIT aCOCIAPUHU Ba 03UK-OBKAT KUMECHHU (DU3UOJIOTHK
aCIIEKTJIApU XaKuJa Ouaumu Kepak.

TuHraoBum:

e (O3HWK-OBKAaT MaxCyJOTJapUHU CU(PATUHU aHUKJIANIA TaXJWI KU
yCYJUIApPHH TaHJIalll;

e IIHHOBalMOH TaxJWJ YCYJUIAPUHH >KOPUM KWIMIIAA TEXHUKAa XaB()CHU3IUTH
KOUJanapura puosi KWJINLI;

e IIHHOBaALMOH TaxJauia yCyJJIAPUHU >KOPUI KAJIMIIA 3aMOHABUN KUXO3JIAPHUHT
MMKOHUSTIApUAaH (HoiaanaHul;

e Cudatnu O03MK-OBKAT MaxXCyJOTJIapd HWOUIA0 YHKApHUII Y4yH TaJOuK
KWINHAETraH YCYJUIAPHUHT PEXUMIIAPUHHA POCTJIAL;

e Taxuyiun ycynura canduii TabCUp KUIYBYM OMUJUTAPHUHT OJITUHU OJIMILL;

e 3aMOHaBHIl KHUMEBUU TaxJWwi YCYJUIAPHU  MAaxCyJOTJIApHU Typura Kapao
TaHJIAIl Ba XUCOOMAll KyHuKmaaapuza 3ra OYauiig JO3UM.

TuHrI0BYM:



® O3UK-OBKAT MAaxCyJOTJapuHU CH(QATUHU TaxJuWil KWIKIIAA 3aMOHABUH
yCyJIJIapHU THAHJIALI Ba KOPHIA;

e UHTepHeT THU3UMHUIAH O3UK-OBKAT MAaxCyJOTIApUHU 3aMOHABUI TaXJIWI
yciyOonapuHu u3nad TONMMII Ba YJIApHU MyalsH TypAard MaxcyJoTiap
TaXJINJIUTa TaBCUS KUJIMILL;

e O3MK-OBKaT MaxcyJoTiapu UIUIa0 YMKAPHII KOPXOHA MyTaxaccuciaapu OuiiaH
TEXHOJIOTHSUIAPHUHT Y3UTa XOC )KUXATIapUHI MyXOKama KU,

® KOpUM KUJIMHTAaH KUMEBHUH TaxJIUJ YCYJJIADUHU aHUKJIAII MAa1aKaaapuea 3ra
OynuIu 3apyp.

Tunraosun:

® 3aMOHaBMHA TaxJMJ YCY/UIADUHUHT HMKOHUSATIAPUHU HAMOMMII KW
TaMOMMJIIApUHU aXXpaTuO KypcaTa OJIuIL;

® MaxCyJOTJIapHH Typura Kapad Taxjwi YCYJJIQpUHUA YpPHUHU Ba YJIapHUHT
XapaKTepUCTHKAIApUHU (apKJIal;,

® TaxJIWI YCYJUIApUHM a3aJUTMK Ba KaMUMIMKIAPUHU KYpcaTrbd Oepui;

® O3MK-OBKAT  MaxcyJoTiap  CcupaTMHM  TaxJauia  KWiuimjga  ax0opoT
TEXHOJIOTUSUIAPUHHU KYILIalll;

® 03UK-OBKAT MaxcCyJOTJapu MIUIA0 YUKapyBUM KOMIIAHUsSJIApra Mypoxaat
KWIKIIIa HWHHOBALMOH TEXHOJIOTHsUIapra OWJ MabIyMOTIApHH TYFpH
Kypcatub Oepa ouIl KaOu KoMremenyuanapuza 3ra OYauiiy JO3UM.

Moay/iHH TAIIKWI 3TUII Ba YTKA3UII O0YHH4YA TaBCUAJIAP
“O3uK-0BKaT KMMECH KypCH Mabpy3a Ba aMaluid MaIIFyJoTJap IIaKiIuaa
o0 Ooputain.

KypcHn yxutnmn xapa€¢Huza TabJIMMHHUHI 3aMOHABUWA METOUIAPH, NMEAATOTHUK
TEXHOJIOTHSIIap Ba aXOOPOT-KOMMYHHKAITUSI TEXHOJIOTUSIIAPU KYJUTAHWIUIITN Ha3ap/a
TYTWJITaH:

-Mabppy3a Japciapuia 3aMOHABHKM  KOMIBIOTED  TEXHOJOTHUSJIApU
€épaaMuia MPE3EHTALMOH Ba AJICKTPOH-AUIAKTUK TEXHOJIOTHIIAPAaH;
-YTKa3WIaIurad aMaJuyd MaluFyJaoTiIapJa TEXHUK BOCUTAJIAPJAH,
AKCIPECC-CYpPOBIaAp, TECT CYPOBIAPH, aAKJIUN XYKyM, TYPYXJIu (PuKpiali,
KUYMK TypyXJiap OwiaH WIUIAll, KOJUIOKBUYM VYTKa3uil, Ba OOIIKa
VHTEPAKTUB TABJIMM yCYJUIAPUHU KYJUIAIl Ha3ap1a TYTHIAIN.
MoayJITHMHT YKYB peskagaru 00mKka MoayJ/uiap OnjiaH OOFTUKJIUTH Ba
Y3BHIJIUTH

“O3uK-OBKaT KuUMECH’ ~ MOAYJIM  KailTa Tai€piaml Ba Majaka OIIMPHII
nyHanmummHu  “O3UK-OBKAT MaxCyJOTJIapU TEXHOJIOTHSIIapU~  MYTaxacCCUCIUTHU
Oyiinua xupuTwirad “O3WMK-OBKAT MaxCyloTiapu unuiad YHKApUIl Ba YHUHT
WHHOBAIIMOH TEXHOJIOTUCH’, “O3MK-OBKAT MaxCyJoTIapu cudaTu Ba XaBPCUIUTH



Ba “O3MK-OBKATMUKPOOUOJIOTHICH Ba OMOTEXHOJIOTHSICU OWJIAH y3JIyKCHU3 OOFIIMK
Ooynu0, ymoy MoayJiapHU V3namrTupuinga amanui épaam Oepamu. «O3HMK-OBKAT
KUMECH® MOAYJIUHU TYIUK Y3JalITUPUINIA Ba amMaiuil BasudanapHu Oakapuiia
“MyXaHAUCIUK TEXHOJOTHACUAA TU3MMIM Taxjimil acociapu  “O3MK-OBKAT
TEXHOJIOTUACH’, “DJIEKTPOH TeJaroruka acocjaapy Ba MEAarorHUHT IIaXxcHuil, KacOui
ax0opoT MaWJOHUHM JIOMUXanamr’, Xxamaa “AMaliuii XOpW>KUWA TUITHU YpraHUITHUHT
WHTEHCHUB yCyJulapu” MOIyJuiapu épaam Oepasu.

Moy HMHT 0JIMH TABJIUMIATH YPHH

“O3uK-OBKaT KUMECH  MOAYJIM KaWTa TauW€piaml Ba Majaka OUIMPHII
uyHamumman ~ «O3MK-OBKAT TEXHOJIOTHSICU® MYTaXacCUCIUIU OVinya Maxcyc
MoAyJulapAaH jAapc OepyBud mnpodeccop VKUTYBUMIAp YYYH MYXUM YpUHHU
srayiaau. Ymoly moayn Onuil TabiuM Myaccacajapujia Tajaba Ba Ieaaroriap
TOMOHHJIaH YKYB-UJIMUW WUIUIAPUHUA OJIUO OOPHIN YyUyH acOCUi Hazapuil Ba aMaJHi
ommMapau Oepaiu.

Moaya 0yiin4ya coatjiap TAKCUMOTH

Monyn Bazudacu Coarnap
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1 O3uK-0BKaT MaxcyJnoTiapu TapKuOU Ba OKUIIOHA 2 2
O3MKJIaHUIII ACOCIAPHH.
2 | O3uK-OBKaT MaxcyJoTiapu TapkuOugaru ouonoruk gaon | 2 2
Ba TOKCUK Mojiajap.
3 O3uK-0BKaT TapKHOUAArk KyIuMya Moiganap 4 2 2
4 O3HK-0BKAT MaxCyJIOTIAPUHH 03YKABUH Ba YHEPTETHUK 4 4
KMIMaT KapTaCUHU TY3ULI
S) AMHHOKHCIIOTAIM CKOP KYPCaTKUYMHM aHUKJIAII 4 4
6 Kamu 16 6 8 2

HA3APUU MALIFYJIOTJAP MABMYHHU

1- maB3y:O3HK-0BKAT MaxCyJOTJApPH TAPKMOU Ba OKMJIOHA 03MKJIAHUII
acocJapum
O3zuk-oBKaT MyamMmonapu. O3MK-OBKAT MyKaMMOJApUHU Xall KWIMIILIA
KUMEBHUI TaxJIWI yCyJUIapUHU axaMHsITH. NHCOHUSTHU O3UKJIAHUIINAA OKCUJIIIAPHU
Ba YIJIEBOJJIAPHU axaMUSITH. YTJIEBOMIApHU (HU3UOJOTUK axaMusaTH. O3MK-OBKaT
MaxCyJoTiapu TapKUOUIaru OpraHuK KUciaoTaap.
OOM Tapkubugary JUnuaiap.



2-maB3y: O3UK-0BKAT MaxcyJa0TJapu TapKuOuaaru 6uoJoruk ¢paos Ba
TOKCUK MOJJaJjap.
depmenTiaapau ymymuid tTacupu.depMeHTIap Ba yiaapHU (paosmurura TabCcup
atyBuM oMuiiap. OOM Ttapkubumaru muHepan Mmoagaidap. OOM Ttapkubugaru
HOQJIMMEHTAp Mojiajap.
3-maB3y: O3UK-0BKAT MaxcyJ0TJaApH TAPKUOUAATH KYyIIUMYAa MOIajiap.
KoncepBantnap. AHTHOMOTHKIIAP. AHTHOKCUAAHTIAAp. bruonoruk daon
KymuMuanap. LEj MoajanapHu KiaaccH(UKALMACH Ba MAaxCyldoTiJapra TYIIMII
nynnapu. Tokcuk mojmanapHu Typiapu. O3MK-OBKAT XaB(CU3IMTHMHHU Ha3opar
TU3UMHU.

AMAJIUA MAIIFYJOTJIAP MABMYHU

AMmanui MalFyJgoTJIapa THHIJIOBYWIAPD VYKYB MOJYJUIAPU JIOMpacuiaru
YOKOJIMI TONIIMPUKIIAp, KeWcaap, YKyB Joiuxanapu, TEXHOJIOTUK Kapa¢Hiuap OuiaH
OOFJIMK Ba3UATIIM Macajlajap acocuja aMajiuil uiuiapHu Oaxkapaauiap.

AManuii MalFyjgoTiaap 3aMOHAaBMM TabiIMM YCIyOlapu Ba HHHOBAIMOH
TEXHOJIOTHsJIapra acoClaHraH XOJJa YTKaswiaau. byHIaH Tamikapu, MYyCTaKWII
XoJila VKyB Ba WIMHH anaOuériapiaH, OHJCKTPOH pecypcliapiiaH, TapKaTMma
MaTepuasiapaad QonaJaHuIl TaBCUs STUIIA TN,

1-amanuii MalIFyJior.
O3uK-0BKAT MaxCyJIOTJIAPUHU 03YKABHUI Ba JHEPreTUK KUMaT
KAPTACHHM TY3HIIL.

O3uK-0BKaT MaxCyJOTJIAPUHU O3YKaBUI Ba SHEPTETUK KUMMATUHU, YIIAPHUHT
KUMEBHM TapKUOHWTa acocaH XMUcoOIall yCIyOuHH YpraHulll.

VkuryBun GepraH BapHaHTIa MOC XONJAa O3MK-OBKAT MAaXCyJIOT/IapHHH
03YKaBHM Ba YHEPIreTUK KMMMaTUHU aHUKJIAIl.

2-aMaJIuii MaIFyJioT.
AMUHOKHCJIOTAJIN CKOP KYPCATKUYUHHN AHUKJIAIIL.

Nuconnapuu o3ykianuiuaa oupop Oup amuHokucinotanu (AK) OYiamacouru
a30Tiu OanaHcra cayiouii Tabcup 3Taau, OyHaa acab cucremacu (paoyusiTu Oy3uiay,
TaBJlaHUHT YCUIM TYyXTaiau. buTra aMUHOKHCIOTaHM E€TUIIMACIIHMIH, OOIIKa
AMUHOKHUCJIOTaHU YaJia Y3JIAIITUPHUIITA OJIUO KEeJTaIu.

OKCWJIHMHT OHMOJIOTMK KUHMaTu mact Oyica, YpHU KOIUIaHMaWIuraH
avuHokuciotanapra  (YKAK) 6ynran (u3HONOTMK TanaGHM KOHIMPHII YdyH
OBKATJIQaHUIII ~pallMOHWUTra Kym MUKAOpJAa OKCWI Kymuim Kepak. OpTukua
AMHUHOKHUCJIOTAJIAp KUTrap/a [JUMKOTEH Ba €¥ra aijlaHaIu.

YKUTHII ITAKJIJIAPA
Maszkyp Moays Oyitnda Kyiuaaru YKATHII aKJmiapuaad Gon1amaHuIau:
- Mabpy3ajap, amMajiuil MalFyjaoTiap (MabIymMOTIap Ba TEXHOJOTUSUIAPHU
aHrgad OJIMIL, aKJIMA KU3UKUIIHU PUBOXIAHTUPHUII, Hazapui OWIUMIIapHU
MyCTaxKamJIarl);



- JaBpa cyxOarnapu (kypuiaérraH JioMuxa euyumiiapu Oyiimya takinudg Oepuii
KOOWJIMSATHHYU OIIMPHII, SIIMTUIN, WAPOK KWIWII Ba MaHTUKHHA Xylocaiap
YUKAPUIII);

- 0Oaxc Ba MyHO3apadap (JoWuxajap eyuMu OVinMya Aamwuiap Ba acoCiu
apryMEHTJIADHU TaKJIUM KWIHII, SIIMTHUII Ba MyaMMOJAap €YUMUHU TOTIHIII
KOOMJIMSITUHY PUBOJIAHTHPHIIN ).

BAXOJIALI ME3OHHA
Maxkcumai
Ne baxosaam typaapu AT Bbanaap
1 Keiic ronmmpukinapu 2 bann
5 MycTakui uii 2.5 0.5 6amt
TONIIUPUKTAPU

“O3uK-0BKaT KUMECH~ MOJIYJIW YUYyH )KaMmu 2,5 0ajut axxpaTiiajiu.

MyCTaKHJI TabJUM MaB3yJapu

MycTakmi TAbJIUMHH TAIIKWJI STUIIHUHT HIAKJIW BA Ma3MYyHH

Mycrakuin TabJMM TETHIUIM YKYB MOIyIu Oyinya wumad YMKWIraH
TONIIMPUKIIAP ACOCHIA TAlIKWJI 3THJIAJA Ba YHUHI HATHUXKACHUJla TUHIJIOBUMIIAP
OUTHPYB UIITMHU Tar€praiau.

butupyB wmm (Joitmxa wuimm) jgoupacuaa xap OUp THUHIJIOBYM Y3U Japc
Oepaétran MoAynau OViiuya OSJIEKTPOH YKYB MOAYJUIAPUHUHT TaKAUMOTHUHU
Tanépaniu.

DNEeKTPOH YKYB MOJYJUIAPUHUHT TAKAUMOTHA KyWHUJArd TapKUOWM KUCMIIapJaH
ubopat 6ynanu:

Cuinalyc;

Keiicnap 0anku;

Magsynap Oyiinya TaKkIuMoTIIap;

bomika wmartepuanimap (MOAyJTHU Y3namTupuiira €épaam OepyBud KyIIMMua
MaTepuaiap: 3JIEKTPOH TabJIUM pecypciapd, Mabpy3a MaTHH, TJIOCCAPUI, TECT,
KpPOCCBOP/I Ba OOIIIK. )

DOneKTpoH YKyB MOJYJUIApUHU Talépiaijga Kydugaruiapra ajoxuzia 3bTHOOp
oepuitaiu:

- TABCUSI KWJIMHTaH a1a0uéTIapHu YPpraHuill Ba TaXJIAJ STHIIL

- COXa TAPAKKUETUHUHT YCTUBOP MYHAIMIIIAPU Ba Bazu(alapuHu EpUTHILL

- MyTaXacCUCIUK MOAYJUIapUAard WHHOBAUWSIIAPAAH XaMAa WIFOpP XOPMKUU
Taxkpubanapaan GoiiganaHuI.

ysauHrOeK, MyCTaKWJI TabiuM KapaéHUAa TUHTIOBYM KacOui (daonuaru

HATIKaJapuHA Ba Tanabamnap Y4YyH spaTWIraH YKyB-METOIUK PECYpCIapUHH
“OnexTpoH moTph oo™ TH3UMUTA KUPUTHO OOPHUIIN JIO3HM.
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JlacTypHMHT axX00pPOT-METOAMK TABMHHOTH
Mopaynnapan  VKUTHIN — skapa€Huja UWOUiad 4YUKWIraH — YKYB-METOJMK
MaTepuaiap, TeTUILIM coxa OYyiimya miamMui xypHamwiap, HTEpHET pecypciapu,
MyJIbTUMEIMA MAaxCyJOTJapu Ba OOIIKa JJIGKTPOH Ba KOFO03 BapUaHTIAru
MaHOaanapaaH (ouamaHuIaIu.
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1. MOJIYJTHU YKUTHIIIA ®OMTATAHWUIIATATAH
WHTEP®AOJI TABJIMM METOJIJIAPH.

«®CMY» meToau

TexHOTOruSAHUHT Makcaau: Ma3Kkyp TEXHOJOTHS HWIITUPOKYUIIApAaru
yMyMUl (QUKpIapAaH XyCycHil Xyrocajlap YUMKApHWII, TaKKOCIall, KUECIall OpKaiu
axOOpOTHU Y3MAIITUPUI, XyJOocajall, HIYHUHTAEK, MYCTaKuJ WXKOAWMA (UKpIall
KYHUKMQJIADUHYA [NAKJUIAHTUPHINTa XuU3MaT KWiagd. Maskyp TEXHOJOTHUsAaH
Mabpy3a MaIIFyJI0oTJIapuaa, MyCTaxKamilallla, YTWITaH MaB3yHU Cypallja, yWra
Bazuda Oepumiga Xamja amMaluid MaIIFyJOT HATWKaJaApUHU TaxXJMJ STUIIAA
doitnananuin TaBCUs ATUIIA/IN.

TexHoJIOTHAHN aMaJIra OIMPUIN TAPTHOM:

- KaTHAITYWJIapra MaB3yra Ouj OyJraH SIKyHUN XyJioca €K1 FOs TakIu

ATUIAAM;

- xap oup umrupokunra ®CMY TeXHOTOTUSICUHUHT OOCKUWIAPH E3UITaH

KOFO3JIapHU TapKaTWJIA]IU:

* pukpuHTM3HU OAEH STUHT

* (pukpuHru3Hu O0aénura cabad
KYpCAaTHHT

* Kypcatran cabaOWMHTH3HU
ucO0TIIad MUCOJ KEATHPUHT

* (DMKPUHTU3HU YMYMJIAIITUPUHT

- MIITUPOKYMIIAPHUHT MYHOCA0ATIapy UHANBUIYaNl EKU TypyXHil TapTHOaa

TaKIUMOT KWJIMHAIU.

OCMY  TtaxJiniaM KaTHauIuuWiaapjaa KacOui-Hazapuil OWJIMMIIApDHU —aMaiuii
Malikjiap Ba MaBxXya Taxpubamap acocuaa Te3pOK Ba  MyBahaKusTIH
Y3MaTHPUITUIINTA acoc OYIaau.

Hamyna: “Maxcynor TtapkuOumgarun €x MOAJaapHU TyImwml cabadmapu”
MaTHUHU EpUTHO OCpUHT?” CAaBOJIMHU WYHAITHPYBYH YCIyOUi TaBcUsiap €paammuia
KaJBajia )kaBob Oepuii

ynantupysun ycayGuii TaBcusap:
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Casoi Maxcynot Tapkudbuaaru €1
MoJi1anap

(®)DukpuHru3HU 6a€H YTUHT

(C)Dukpunrusz 6aéuura cabad KypcaTuHT

(M)K¥pcarran cabaOuHTHU3HH
UCOOTIIOBYM JTAJTUJT KEITUPUHT

(YV)DuUKpUHTU3HA YMYyMIIAIITAPUHT

“Maxcyrot Tapkuougaru €1 Mmoananap” maszycura “©@CMY” TeXHOIOTUSACUHA

KYJUTAHWJINIIU
o |- (puxpunrU3HN 6a&H 3TUHT)
En Mopnanapra HuManap Kupajm.
C |- (puxpunrus 6aéuura cabad KypcaTuHr)

Maxcynotnap cudati Tai€pail TEXHOJIOTUACH, XOM all€HH CcaKiIall [apouTIapu
Oua" axpanud Typaau.

M |- (xypcarran 6aéHUHTU3HUA aCOCIOBYHN JATHII KYPCATHHT)
Maxcynotiap Taiiépuamga XoM améHu cupaTH Ba TEXHOJIOTHK PEXKUMIIAPTa TYIIUK
pHOst KWIMHMAaca €1 MOIJAJIAPHU TYIIHII 3XTUMOJIN KyTIasiIH.

vV o|- (pUKpUHTU3HA YMYMITAIITUPUHT)
Xowm aménapHu Tapkuduaa €x Mmoaaanap 6yiMaca Ba TEXHOJIOTUK pexXUMIIapra
TYJIMK pUOsl BWIMHCA €11 MOJAJIADHU MAXCYJIOTIapra TYIIMII DXTUMOJIA KaMasi .

“Keiic-ctagn” MeTOIH

«Keiic-cTagm» - nHrIM34a ¢y3 6yImo, («case» — aHWK Ba3usT, Xoauca, «stadi»
— YpranMoK, TaxJIiJI KMJIMOK) aHUK Ba3USTIApHU YPraHull, TaXJIWJ KAJIUII aCOCH/IA
VKATUIIHU amaira OLIMPHUIIra KapaTWiraH MeToj XucobsaHagu. Maskyp Meron
nactinab 1921 iun [MapBapa yHUBEpCUTETHIA aMaiuil BasusTIapAaH HKTUCOIUN
oomikapyB (annapuHu ypranuiiaa dougagaHui TapTuOuaa Kyuianwirad. Keicia
OUYMK axOopoTiapiaH €KM aHUK BOKEa-XOJIMCaJaH BaszuiT cudaruja TaxjIwi YYyH
doitnananum mymkuH. Kelic Xapakatnapu ¥3 nunra KydugarujiapHu KaMmpao oJiajiu:
Kum (Who), Kauon (When), Kaepna (Where), Huma yuyn (Why), Kannaii/ Kanaka
(How), Huma-natuxa (What).

“AccecMeHT” MeTOIM

MeToAHMHI MaKCaaM: Ma3Kyp METOJ TablUM OJYBUMJAPHUHT OWIUM
TapakacuHW  0axojami, Ha3opaT KWW, Y3JIAITHPUII KYPCATKUYU Ba aMajui
KYHUKMAJIApVHU TEKIIWPUILTa UyHANTUPUITaH. Mas3kyp TEXHUKA OPKAIM TabIUM
OJTyBUIJIAPHUHT OWiuI (GaosUaT Typiid HWyHanmumiap (TeCT, aMalnil KyHUKMaap,
MyaMMOJIA Ba3HsTIIAp MAIIKH, KUECUN TaXJIWi, CUMITOMIIAPDHU aHUKJAII) Oyitnda
TAIIXUC KWJIMHAAU Ba OaxoJaHa u.

MeToaHu amaJjira OUIMPUIN TAPTUOM:

“AccecMeHT’ napllaH  Mabpy3a MalFyJoTJIapuaa TajabalapHUHT EKU
KaTHAITYWJIADHUHT MaBXKYyJ] OWJIUM JapakaCcUHU YpraHUIaa, SSHTM MabJIyMOTIapHU
0aéH KWINIIJA, CEMUHAP, aMaJMil MalFyJoTiIap/a 3ca MaB3y €KU MablIyMOTJIAPHU
V3MalmTupuin JapaxacuHu 0axosanl, IIYHMHTIEK, Y3-Y3uHM Oaxojall Makcaauja
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WHIUBUAYyaNl maknaa doigananum taBcus stwianu. [lyHuHTACK, YKUTYBUYMHUHT
WKOAUN EHJAITyBH XaMJla VKYB MakcaJjlapujilaH Keiaud dYuKuO,

KyIIMMyYa TOMIUPUKIAPHA KUPUTHUILI MYMKHH.

Hamyna. Xap Oup kartakmaru TYFpu »kaBoO 5 Oamn €ku 1-5 Oanraua

0axoJaHUIII MYMKHH.

TECT KUECHUU TAXJINJI
1.®yHKkunoHaJu O3UK-OBKAT Maxcynotnap TapKuoura
MaxcyJorjaapu 0y KYLIWIAAUTraH UHI'pUAUCHTIApHU

a) uconnu cornurura oiina
KeATHPYBYA  WHTPUIUCHT
MaxCyJIoT.

0)UHCOHTA PHEPrus OepyBYU MaxCyJoOT.

KYIIUJITaH

B) MHIPUJMEHT KYIIWJIMAarad MaxcyJoT.
I') KHCOHHU TYK TYTYBYU MaXCyJOT.

TaXJINJI KUJIHUHT.

TYIIYHYA TAXJINJIN

AMAJIU KYHUKMA

aCCCCMCHTITa

WHrpuanenT cy3uHU TaxJIMI KAJTUHT. WurpuaveHTnapay  MaxcyJjoTiiapra

KYIIHUII YCYJUTAPUHY TaXJIWJ KUJIUHT.

“Uucept” MeTOaU

MeroaHuHr makcagu: Maskyp MeTol YKyBUMJIapAa SHIM axO0opoTiap
TU3UMUHU KaOyJd KWIMII Ba OWJIMIIAPHU Y3JIAIITUPWIAIIMHU EHTWJUIAIITHPUII
MaKcaau/a KyJUIaHWIaau, IIYHUHTACK, Oy MeToJA YKyBUMJIAp YYYH XOTHpPA MAIIKH
Bazu(pacuHU XaM yTaiau.

MeToaHu aMaJIra OIIMPHUII TAPTUOM:

» VKUTYBUM MAIFYJIOTra Kajap MaB3yHHHT aCOCHH TYIIyHYAJapH Ma3MyHH
EPUTWITaH UHITYT-MAaTHHU TApKaTMa €KU TAKAUMOT KYPUHUILINWIA TauEpIIaniy;

» SHTH MaB3y MOXHUSATHHH EpUTYBUYM MaTH TabJIUM  OJyBUWJIapra
TapKaTWIaau €KM TaKAUMOT KYPUHUILINIA HAMOWHUILL ATUIAAU;

» TabJIUM OJyBUMJIAp HWHAMBHIyall Tap3/la MaTH OWIaH TaHUIIUO YMKHO, ¥3
IaxCUui KapalulapuHu Maxcyc Oenrunap opkaim udopanaauiap. MatH OuinaH

uiuiamga Ttajgabagap €KW KaTHAIuWiIapra KyWHJard Maxcyc OelruiapaaH
(oii1aaHMII TABCUS STUIIAIN:
bearunaap
1-matH | 2-matH | 3-MaTH

“V” — TaHHII MABITYMOT.
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“?” — Ma3Kyp MabJIyMOTHU TYIIYHMAJIUM, H30X
Kepax.

“+” Oy MabIyMOT MEH yUyH SIHTWIIHK.

[13 2

— 0y ¢ukp €ku MasKyp MabIymMoOTra
KapIuuMaH?

benrunanran BakT SKyHJIaHTa4, TabJUM OJyBUWJIAD YYyH HOTAHUII Ba
TylryHapcu3 OViraH MablymMoTiap YKATYBYM TOMOHHJAH TaXJIWI KUJIWUHUO,
W30XJIaHA/IM, YJAPHUHT MOXUSTH TYJIUK €putunaau. Caouiapra »kaBoO Oepuianu
Ba MAILIFYJIOT SKYHJIAHA/IH.
Benn /Ilnuarpammacu MeToau

Metoanunr makcaau: by merton rpaduk TacBUp OpKadu YKUTHUIIHU TAUIKUAI
TUII Iakiau OYynub, y UKKUTAa Y3apo KECUIUTraH aijlaHa TAacBUPH OpPKaIH
udonanananu. Maskyp METOJ Typiu TyLIyHYalIap, acociiap, TacaBypJapHUHT aHAIIN3
Ba CHHTE3WHU MKKH aCNEKT OPKAJIU KYpruO YMKHII, YIAPHUHT YMYyMHH Ba (apKIOBUH
KUXATIApUHU aHUKJIAIl, TAKKOCJIAll MMKOHUHU Oepajiy.

MeToaHu amaJira OIIMpUII TAPTHOM:

S UINTUPOKYMIAP UKKW KUIIMJIAH HO0OpaT Ky(TIHMKIapra OMpJalliTHpHIaIuiIap
Ba yinapra KypuO uMKWJaéTraH TylIyHYa EKM acCOCHMHI Yy3ura Xxoc, (apkiau
KUXaTIapuHu (€KM aKcH) Joupaiap nuura €310 YUKUII Takaud dTUaau;

eHaBOaTHarm OOCKUYJA HWINTHPOKYWIAD TYPT KHUIIKWJAH HOOpaT KUYHUK
rypyxJjiapra OupJalITUpUIAIM Ba Xap Oup KyQpTiauk Y3 TaxJIMId OuilaH TypyX
ab30JIAPUHU TAaHUIIITHPAIUTIAD;

¢ KYQTIAMKIAPHUHT  TaxJIMIM  SIOUTHITa4, yhnap Oupraiamub, Kypud
YUKWIAETraH MyaMMo €Xy TyIIyHYaJapHUHT YMYMHH XKuXatiaapuau (€xu (hapkiin)
u3nab Tomamuiaap, yMyMIAIITUPAJAWIAp Ba JOUpAYaIApHUHT KECHUINTaH KUCMUTA
ézaauiiap.

«CosiiaH 0JITMHTaH MaxcyJa0Tjaap» MaB3ycura «BeHH quarpamMMacu» ycyJauHH

KyJu1ann

B. Costsin u3oasT
15 Cos ssmpokyanapu
TapKuOuIaru oKcuiap
pH 8-11 1u cyB

A. Cos oxkcna
KOHIIEeHTPaTH
Cos okcHI
KOHIICHTPATH TO3aJaHTaH




111.HABAPUU MATEPUAJLJIAP

1-maB3y:O3MK-0BKAT MaXCYJIOTJIAPU TAPKHUOU Ba OKWUJIOHA 03UKJIAHUII
acocjapu
Peixa:

1.1. O3uK-0BKaT MyaMMOJIapH.
1.2. IHCOHUSATHH O3MKJTAHWIIN/IA OKCUUTAPHHU Ba YTJIEBOJIAPHU aXaMHUSITH.

1.3. Yrnepoanapuu GpU3HMOIOTHK aXaMUSTH.
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1.4. O3uKk-0BKaT MaxcyJoTIapy TApKHOUIAar OPTaHUK KHUCIIOoTaIap.
1.5. OOM tapkubuaaru Junuaiap.

Tasnu ubopanap: oxcuniap, yenegoonap, éenap, opeanux KUciomauiap,

1.1. O3uK-0BKAT MyaMMOJIapH.

WHucon opranu3Mura Tymaaurad 03yKaBUi MOAIaap Xykaipasa 103 oepaauran
Mypakkab OMOKMMEBHI >kapa€Hiap HAaTHXKACHla, HHCOH OPTaHMU3MH YUyH KEpakiu
IUTACTUK MOJaliap Ba dSHeprus OuilaH TabMuHJIaiau. bByHaaH Tamkapu O3WK-OBKAT
MaxCyJOTJIapd HMHCOHHHM JaBoJlalll Ba MNPOPMIAKTHK (PYHKIMSUIApHU OaskapHIly
KEpak.

Xo3upru KyHJa HWHCOHJAPHHM O3MKJIAHUIIUAA OWp KaHua KaMUYMWJIHKIApHU
KYpHII MyMKUH:

- XaWBOH €FUHU KYII UCTEHbMOJI KUJIUILI,

- TYWMHMAraH € KUCJIOTaJapHU TAHKUCIIUTH;

- XalBOH OKCWJIMHH KaM UCTE€BMOJI KHJIUILL;

- BUTAMHWHJIAPHU TAaHKUCIIUTH;

- MHHEpaJ MOJJalTapHU TAHKUCIIUTH (KaILHi, TeMUP);

- MHUKpOORJIEMEHJIApHU TaHKUCIIHUTH (CeJIeH, pyX, Hoxd, pTop);

SHru Ba TaKOMWUIANIUTUPWITAH O3MK-OBKAT MAXCYJIOTJIAPU TEXHOJIOTMSICUHU
ApaTUla, AaxOJWHU O3WKJIAHMUII TU3UMHUHU YpPraHWIIHUW, KalTa HILIAll Ba O3HK-
OBKAaT CaHOATH KOPXOHAJApWHU XOJATHUHU, AeMOTrpaduK y3rapuiuiapHu YpraHUIIHA
Tanal 3Tajau.

By uimmapHu puBOXKIAHTUPHUIIAA Ba TATOMK ATHUIIAA O3UK-OBKAT KUMECH, O3UK-
OBKaT OMOTEXHOJOTHMSICH, TEXHOJOTHK >XHXO03Jap, TaXJIWI yCylapu u cudartHu
OOLIKAapUII COXacuAa SPULIMITAH I0TYKIap MyXUM axaMHsTIa dra.

IOkopuna KalT KWIMHraH MacajlaJlapHU Xald KWIMII XOM ameé Ba Tauép
MaxcCyJIOT TAPKUOUHU YPraHuill yCyJlapu OMIIUILIHU Tanad 3Taiu.

O3uk-0oBKaT KUMEcH (aHMHM MyXUM OVJIMMHIa — O3UK-OBKATHU TaXJIWJ
yClIyOJIapuHUA Ba TaAKUKOT THU3UMHMHH SIpaTHI, KOMIOHEHTJIAPUHHU, O3UKAaBUU Ba
Ouonoruk (aon KymuMyaigapHu, 3apapiid MOJAJAJIApHU TaxXJIW KWIHII Kupaau. by
03UK-OBKAT KUMECU (DAaHUHU MYXUM OVIuMU OYIr0, aHATUTHK Ba QU3NK-KUMEBUM Ba
Oomka Ounumiiap Ouian ¥y3apo Oofnanrad. by OVIMMHHUHT pUBOKIIAHUIIH,
caMapaJiop Ba MIIOHWIH TAJIKUKOT ycayOnapu OuiaH OesruiiaHaiu.

IOxopua KalT KWIMHIaH MacajlajdapHHU Xal KWIMII XOM all€ Ba Tal€p MaxcyiaoT
TapKUOMHU YpraHUIll yCyJaapyu OMIUIIHY Tajgad 3Taau.

By ¢an 03uk-0BKaT MaxcynoTIapuHU TAPKUOWHU TaXJIMIUAA SHIH TU3UMIIAPHU
Ba aHMKJIAII YCIyOJIapUHH APATHIIHU XaM Y3 W4HUra ojaad. Maxcynot TapkuOugaru
KOMIIOHEHTJIApHU TY3WIHIIHM, (QYHKIUSACK Ba KOMIIOHEHTJIApHU y3ap0 TabCUPUHU
YpraHuiiiy, 3apapiiu Ba €1 MOJJalapHy YpraHUIIHU KapaTHiIalu.

3amMOHaBUH 03MKa MaxCyJOTJIIAPUHHU KJIaCCU(PUKAIIUSCH.
1. Ommara mMypKajUlaHTaH aHbaHaBHM Ba ssHru Typaaru OOM
2. OmMara mymxamianrad gyakuuonar OOM.
3. AXaJMHU MabJIiyM KUCMHUTa MYJDKaJUIaHTaH (Maxcyc KOHTUHIEHT, SKCTpeMal
HIApOUT/AA UIIIJIOBYM KOHTUHIEHT Ba 6.) OOM.
4. Bbonanap Ba xomunagop aémiap Ba €m 6osanu aénnapra mympkamuianrad OOM.
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5. Japomam pynknusuim OOM.

OyHKIMOHAJ 03UK-OBKAT MaxcyJoTyiapu Oy MHCOHHU cornurura (oina 0eppuu
UHTPUAMEHT KYLIIWITaH MaxcyjoTriapra altuinaad. by Maxcynornap KacayUIMKIa
KapIIMJIUTUHA Ky4dyaWTHUpagyd, WHCOH OpPraHU3MUHU (PU3HOJOTUK >Kapa€¢HJIApUHU
axmmnaiian. MacamaH, KOHJarm XOJIECTEPUMH  MHKIOPHUHH  KaMaWTHPYBYH
MaxcyloTiap, pak KacaJUIMTMHU  0ab3u  KYpUHUIUIAPHU  KaMaTUpyBUd
MaxCyJOTJIapHU aUTHUII MyMKHH.

SIHrM Ba TaKOMWJUTAMIUTHPUITAH O3MK-OBKAT MaxCyJOTJIapH TEXHOJOTHSICHUHU
ApaTUIIA, AaxXOJMHU O3UKJIAHWII THU3UMHUHHU YpPraHWIIHHU, KalTa MILIAIll Ba O3MK-
OBKAaT CaHOATHU KOPXOHAJIAPUHU XOJATHHU, IeMOrpapuK Y3rapuiuiapHid YpraHUIIHA
Tanad 3Taju.

CyHru iunnapaa Makpo- Ba MUKPOHYTPUEHTIApHU OWUJlaH, OpraHu3M/Ia CHHTE3
oynmaiinuran 28-32 HyTpuUeHTJIapra kaTta 3THOOp OepwiMmokaa. bymapra ypHu
KOIUIAaHMaWUIraH aMUHOKHUCJIOTaJap Ba YJIapHU MYTAHOCUOJIUTH, IIOJIMEH EF
KHcaoTanap (MabiyM KHCIOTAaJapHU HUCOATH), BUTAMUHIIAP, O3UKAaBUI TyKuUMaiap,
3apapiu €1 Mojaianap KUpajiu.

En Monmanmapra: orup MeTamnap, NECTULMAIAP, aHTHOMOTHKIAD, PalHalllOH
Mo1a MaHOauIapy Ba OOIIK. KHUPAJIH.

HNkxknH4M MyHaIUII oy TEXHOJIOTUK KapacHaa MaKpo- Ba
MUKPOHYTPUEHTIAPHU,0M0NOTHK  (Paod KymuMmuajgapHd Ba €0 MOJAaJapHU
y3rapuimra 6aruiuIaHTaH.

TexHonoruk :xapa€HiaapHU amajira OIIMPUII YYyH KYJJIaHWIAQIUTaH SHTU
UILTOB OepuIll ycyiapHu (Xapopar, okopu TynkuHiu yactora (CBY), undpa kusun
Hyp OunaH WILIOB, yinbTpa-OumHadiia Hyp OWIaH WIUIOB, YIbTPA-TOBYII, (HEPMEHT
npenapariapu Ba OOIIK.) MaxcysloT cudarura (03yKaBUil KuWMaTtra, XaBQCHU3IIUTH,
TabMH, HA(QUCIUTY Ba OOLIK.) TABCUPUHHU YPraHUIIHU Y3 UUUTA OJIAH.

JlexuH, xo3up (akar MaxcylnoT TapkuOuaaru O0ab3u KOMIIOHEHTJIApHU
Yy3rapuivHy YpraHuil OniaH 4YeKIaHMAcaH, YIapHU y3apo TabCUPH, AECTPYKIUACH,
TpaHcpopmalMsICH, CTPYKTypacu Ba XaB(cu3 OupHKManap XOocuia OyiuiiM Ba
OyJlapHU O03UMK-OBAaT MAaxCyJOTJIApUHU O3MKaBUM KUWMarTura, XaB(CH3JIMIUIa,
TabMUIa, XUJUTA KaTTa 3THOOp OEpUIMOKIA.

AliHUKCa CYHTY HWIIap/a SpULIITaH UIIOB OEPUILHY SHTU yCYJIapura Karra
atubop Oepuwnmokma. (xapopar, CBY, WK, V®-mypmam, VYapTpaToByII
(depMeHTIIpenapaTiiapu Ba OOIIIK. ).

1.2. WHCOHMATHU O3MKJAHUIIHIA OKCHWUIAPHH Ba  YIJIEBOAJAPHU
axXaMUsTH.

MabinymMKH, OKCWJUIAD HMHCOH O3UKJIAHMIIMAA MYXUM YPUHHHU OSrajlyIaiiu.
Xankapo COFJIMKHU Ccakjall TallKWJIOTH Ba (Qeaepan arpocaHoar YHOIIMAcH
TaBCUsICUTa Kypa MHCOHHM | KyHAa okcuiara Oynaran tamabu 60-100 r HE Tammkui
oTagu. EKU 03MK-OBKAT MaXCyJOTHHH YMyMUM KamnopusicuHu 12-15% Tamkun
ATUIIM Kepak.YMymun 5sHeprussHu 6-8% XallBOH Ba YCUMIIMK OKCHJIMTA TYFpPHU
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kenum kepak. Muconnu 1 kxr Basuura 1 rpamm, OosanmapHu ¢&mmra kapab
IrpamMmmaan 4 rpamMmraya tanao KI/IJII/IHa,Z[I/Il.

Karra €uun spkakmap yuyH 73-120 rpamm, aémmap yuyH 60-90 rpamm,
JKyMJIaJlaH XalBOH OKcUJ 43-65 1 spkakiiap yuyH Ba 43-49 rpamm aéimiap y4yH.

Orvp HHQPEKIMOH Ba KAPPOXJMK KACAJIMHU, Hadac OJIMIL, Xa3M KWJIUII
OopraHjiapy KacaJUlaHTaH MHCOHJIap y4yH oKcwira oynran tanad 1 kynma 110-120 r,
KaHJ nuabetu OunaH kacayutanrannap yuyH 135-140 r, Oyiipak xacTanukiap y4yH
sca 20-40 r TaluKWiI ATajau.

Xosupru KyHmaa xap Oup mHCOH KyHumra Me€paaru 70 T XallBOH OKCHUJIMHHU
ypuura 60 r ucrepmon KwisanTu.Ep ro3upma oxcwira Oynran TaHkuciuk 10-25
MJIH.TOHHAaHH TalIKWI 3Tagd. Ep ro3umarm 6 MIpA. axojJMHHA SIPMHCH OKCHII
TAHKUCIUTUHU OOIINIaHKEUUPSITITH.

OKcua TaHKUCIUTH O3UKJIAHWIIHU KaTTa MyaMMmocu Xxwucobmanaau. Okcui
TAHKHUCJIUTU Xap XWJI KaCaJUIMKJIApHU KeATUpUO unkapaau. byHaail kacamiukiapaaH
Oupu KBaIIMOPKOp Kacaumruaup. MHcoHnapia KBalIMOPKOP KUCMaH €K TYJIUK o4
KOJIraHja €Ky TYJTAKOHCU3 OKCUJI MaxCyJIOTIapu UCTEBMOJI KUJITaH/la PUBOKIIAHAIM.
Kacamnuk omka3zoH wyak (QyHKUUACUHUA OY3uiviuu Ounan ky3arwiagud. YyHKH
OIIIKA30H 0€3M Kepakiv MUKAOpAA (pepMEeHTIapHU CUHTE3 KWIMILIK CEKUHJIAIIaaAu Ba
XyxKapa IWINMIINAK KaTJIaMU STHTAJIAaHManId.

Opranm3maa a3oT OanaHCu, CyB-Ty3 OamadHcu Oy3uiaau Ba OpPraHU3MHH
PUBOKJIAHUIIN TyXTanIu.

Arap, VpHU KOIUIJaHMaWguraH amMuHOKucioTamap 8 Ta ((eHwmramanuH,
TpunTodaH, JCUITNH, BaJUH, U30JCHITNH, TU3UH, METHOHUH, TPEOHWH), KUICMaH YPHH
KOIUIaHAJAWranjgapra 2 Ta (apruHd, TUCTUAWH) Ba TYJIWK YpHU KOIUIAHAJUTaH
amuHoKucaotanap 10 Tta. ApruHUH Ba TMCTUAMH €11 YCAaETraH OpraHu3Miap y4yH
3apyp.

Opranuzmaa 6MpoHTa YpHU KOTJIaHMaWUTaH aMUHOKUCIIOTA €TUIIIMaca a30TiIH
Oamanc Oy3unmagu, Mapka3uii HepB cHUCTeMaHW (HaoNMsITH  IIMKacIaHAIH,
PUBOXIIAHMII TYXTaWIM aBUTAMUHO3 KacaJJTUTUTa 0110 Kesau.

burra Ta ypHU KOIIaHMalguraH aMHHOKHUCIIOTAJapHU ETUIIMACIUIU OOIlKa
AMUHOKUCTIOTAJIAPHU  TYJIMK  Y3MAIITUPWIMIIMHUA — KaMmaltupagu. OpraHu3MHU
daonusaTHAAa YpHU KOIUTAHMAMJAMIraH aMUHOKHCIIOTIAapra OOFIMKIUTMHUH aHMKJIAIll
YUyH OKCUJUTApHU OUOJIOTHK KUHMATH KUMEBUHN yCyI OMIIaH OenruiaHaim.

OxcuinapHu OMONOTHK KUMMAaTH aMHUHOKHCIOTAa TApKUOUAAH TAlIKAPU yIIApHH
xazM Oymuin napakacu OwunaH xam OenrmiaHagud. Xa3m  OYIuIn  Japa)kacu
depmenTnapuu (aosMrura, Om Ka3oH HYaruaa TUAPOJIM3IAHUII Japa’kacura,
MaxcyJlnoTHH  Taiiépnam  >kapaéuura Oornmuk. Tepu  okcuiaum  Ba  cod
KepaTUHUPUOPWILISP  CTPYKTypaidu OYiAraHd yd4yH HWHCOH Y3IallTHpManIu.
Oxcuinapra UCCUKIAMK OUaH UIIJIOB OepHill, KaWHATHIL, Maiiianai xa3M OYIUIIHA
Te3NamTUpany, kopu xapoparaa kuzaupuii (100 C rokopu) sca kKaMalTupaIu.

XallBOH OKCWJUIApU YCHUMIIMK OKCHJUTapUra HUCOATaH SIXIIM Xa3M Oyiasiu.
Nyakna xaiiBoH OKCcUIM aMuHOKUcHoTanapuHu 90% CUHTHIIH, YCUMIIMK OKCHIIA

(H.-D. Belitz - W. Grosch - P. Schieberle, Food Chemistry, Springer-Verlag Berlin Heidelberg, 2009, 40-43).
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amuHoOKucnotanapu sca 60-80%. Xap Xwin OKCWUIApHU VY3jamThpuin Oyitnda
KyHuJgard Taptudaa >KOMnamTupui MyMKIH.
banuk > cyT MaxcynoTiaapu > ryumr> HOH > €pma

VCHMITHK OKCHIIIAPHH TIACT Y3NAIITHPHUINIINTA cabab yIIapHH MoIMcaxapHiap
OuJiaH TabCUPJIAHUIIY, (epPMEHTIIAPTa TYCKUHIUK KUJIUIIN XUCOOIaHa !,

MaxcynoT TapkuOuja yriieBojjiap Ba E€rjap kKam OyiraHja Ookcuira OnuiraH
Tanad omaaM Ba OPraHW3M Y3ura KEpakid DSHEPrUssHU OKCHJI XHCOOUIaH
TabMUHJIANAY. XaWBOH OKCWJUIAP KYN MCTEBMOJ KWJIMHTAaHAA 3Ca TYWWUHTaH €F
KHCJIOTAJIAp MUKJIOPH Ba JIMIHJJIAPHU CHUHTE3W OlIagu. by OpraHM3MHHA CeMHpULITa
onn0 Kenaau.

DOpyBYaHIU K - OKCWUIApHA (YHKIIMOHAT XOCCATIApUHU OHpiIamMyu
Kkypcatkuun xucobnanaau. bymapra DAK (spuran a3ot kypcaTKu4u) Ba OKCHILIAPHU
mucreprupian koodduumentn (OJIK) kupagn.

OxkcWwIapHU 3pyBYAHJIMIK Y3rapyBuaH OYJnO, MOJsip Ba amoJisip rpymmajapHU
COHMTIa Ba yJIapHU MoJieKyna Oyilmda Takcumuianuiura Oornuk. Opatiaa oKcuiiap
dakaTr monsp OpUTYBUWIApAA, SBHU CyBAa, T[IUIEpuHAa, (Gopmamuaia,
aumeTriIhopMaMuaa €KUM 9yMOJIH KUCIIOTaa DPUNIN.

DOpyBYaHJIMK OKCUJUTApHU TUAPOGOoOIHIINTra OOFIIUK.

OxkcwimapHu SpyBUYAHINTA MyXuUTHH pH KypcaTkumumra Ba Ty3 MHKIOpHUTA
Oormuk. OKCWIIapHU W3MAJIEKTPUK HyKTacura pH kypcaTkuum Moc KenraHia
OKCWJIJIAPHU 3pYBUAHIUTH Kamasau. Kucnoranm Myxutaa okcuiiap MycOaT 3apsara
sra Oynaau, UIIKOPUI MyXHUTIa 3ca MaH(uii 3apsara sra.

Ty3nu spuTManmapHUHT KaM KOHIIGHTPAIUSACHIA OKCUJUTAPHU SPYBUAHIUTH
omaan. FOxopu KOHIEHTpalusaaa 3ca OKCUIUTApHU Y3apo TUApOo(oO TabCUpIaHUIIN
HATH)KacKJa YyKMa XOCHJI KWJIHIINTa OJTUO Kenau.

Arap OKCHJ HM303JIEKTPUK HYKTaJa eTapiu Jaapaxana Tujpodol rpymmanap
UCKaHXKacuia 0yica, 3J1eKTPOCTATUK TabCUPJIAPHU UYKIUTH cabadau MOJIEKYJISp apo
ruapodoO Gornap acocuaa yykmara Tymaan. Arap 6omika tTapadaad, MOJIEKYJIIp apo
rupo@oOd OofnaHuILIap AXIMIM  OYiaMaca, OKCWIIApP M303JIEKTPUK HYKTaja
ruapaTanus XxucoOura Ba CTEpUK IOKTUPMACITUK cababiu XaM dpUrad xoja Oyiaau.

OKCHJT U30JI5TH Ba KOHIEHTPATH OJIUIIJIA YIIAPHU SPYBUYAHIUTY ACOCIAHA/IH.
MaxcynoT cudaTHHU OMMPUIIAA OKCHWIIAPHU SPYBYAHIMTHHUA OIIMPUIIT MYXHM
axamusatra sra. lLlyHuHT y4yH T€bXHOJIOTHK >Kapa€Hiap/ia THAPOIN3 Ba ACHATYpalus
Hazapaa Tytunaau. OKCUJUIapHHM JIeHATypalUsUIaHWUII HATWXKAcHAa yJIapHH Xa3M
OYIUIIM Te3alay.

bab3u Oup maxcynornap wunuiad YWKapuInaa, MaciaH TYIITIN Ba OaluKIN
MaxcyJloTjiap OJUIIAA, OKCWUIM KylIMMuajap 4erapajiran Jgapaxaia OYKuIl
XyCyCHsTHTa, €F Ba CyBHM OOFJIAIl XyCYCHSITUTA Ba STHIIYBYAH 3JIACTUK XYCYCHSTIa
ara OYJIUIIN Kepak.

CyB OwiaH OOFNaHMII XYCYCHSTH JleraHia, CYBHH aMHHOKHUCJIOTJIapHU
ruapodua KOJAUFM OWIaH ajcopOLMANAHMIIM TYIIYHUIAAU. EFIapHU [IAMHII
XYCyCUSITU XaM Tuapo(o0 aMUHOKMCIOTAa KOJAUFU OuiaH ErjapHHU aacopOuuscu

?(H.-D. Belitz - W. Grosch - P. Schieberle, Food Chemistry, Springer-Verlag Berlin Heidelberg, 2009, 60 6.).
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tymyHauiaan. OKCHI 103acuard CyBHHM Ba €FJIapHM YMyMUH MHKIOpY 1 T' oKcuira
0,2-0,4 r TYFpu KeIaau.

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 1273 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 5439 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 2270 2.19 266 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 1623 206.7 239.0 -
D,L-Serine 2.204 5.023 1034 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 834 8385 962 1024 -

By xycycusitnap oOKCUIIHU CTpyKTypacura, (ppakinoH TapkuOura, UIUIOB OepHUIl
ycyaura, MyxuT pH KypcaTkuuura, Xapoparra, YrieBOMJIAPHH, JHIHUIJAPHU
Oopnurura OOFIIHK.

AManuérna KYNuMK XOCWJ KWIHMII Ba EFJapHU 3MYJbCUSJIANl XYCYCHUSATIH
OKCHJUTAp KeHT KyJaHuiaaau. byHnai xomnapaa okcwmapau Tuapodo0 rpymnmanapu
&r ¢azana Ba ruapodui rpynmnaiapu cyB pazacuma 6yiaagu.

K¥ynuk ra3 Ba cytok ¢azanu nucnepc cucrema 0yiaud XaBOHM OKCHJI DPUTMACU
OujlaH MEXaHMK apajallTUpMII HaTwkacuga €xkM nacT OocuMmaa KalHaTHII
HaTwkacuga Xxocwin Oymagu. KinellkoBuHa OKCWJIM HOH XamMHpuJa OVIKFUIL
XKapa€HUAA yIiepol UKKU OKCUIU TAbCUPUIA KYIIUK XOCHII KWJIAH.

VeuMimk Ba XaiBOH OKCHILIAPHHH 3MYITHPJIAII XyCYCHSATH acOCHIA yIap HOH,
KOHAUTEp, Maprapuf, MmaiieHe3 uuuiad uyumkapuiaa Kymnanwiagun. Kymuk xocun
KWJUII XyCYCHSTIApU KOHIUTEpP MaxcCyjoTiapu Taiépnamina (OMCKBUT, KpeM Ba
OOIIK.) Ky UTaHUJIAIH.

['en xocust K xoccacu. by oKcHIIapHHM KOJIJIOMT 3pUTMAJaH, S’IbHH 3pKHH
JUCTeprUpiaHral XoJlaTAaH OOfJIaHraH Jucrepc xosarra (KaTTHK XOoJaTra) YTHIIH
TylIyHWIaau. byHnai okcusuiapra )ejaaTuH KUpaau.

JIACTUK-ITHIYBYAHIUK X0CCACH.
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bav3u Oup okcwiap y3MHM KaM KyTONaHraH (yHKUMOHAN TIPyNIAIUINTU
Oownan axpanud Typaau. bynaai okcunapra OyFaoi KISHKOBUHACH KUPAJIH.

MaxcynoT cudaTuHy SXIIWjIall Ba ACCOPTUMEHTUHU KYNaWTUPUILI MakKcaauja
yJlapHu (QYHKIMOHAJ XyCyCUATIapy y3rapTupuiagu. MacanaH, KOBYIIKOKJIUK Ba redl
XOCWJI KMJIMII MakKcaauJa OKCHJ ro3acujaaru rugpodui Ba rujipodod rpynnagsapHu
HUCOATU y3rapTUpUIIAIH.

Oxkcuiiapau GyHKIHOHAJ XOCCAJIAPHH 0OIIKAPHUII

Oxcunnapau GyHKIIMOHAT XYCYCUATIAPUHN OOLIKAPHUII YUYH YJIapHU aXpaTUII
yCyJulap, KypuTul, (pu3uk-kuMEBuii UILIOB Oepuil, (GepMEeHTaTUB EKU KUMEBHIA
Mou(pUKaIMSIIANT OPKAIA aMajra OIIUpUIIaIH.

OHT Ky KYJUTaHWIauTraH ycysuapra Gu3nk-KuMEBUN Ba (epPMEHTATUB UIILIOB
Oepumr kupaau. DOUMK-KUMEBHM yCylapra OKCHUIAPHU KYPUTHUIIIAH OJJAUH
KHUCTIOTa M, HMIIKOPUI 3SpUTMara YTKA3WIl, UCCUKIMK OWJIaH WIUIOB Oepuil Ba
OomK.kupanu. ByHHHI HaTwKacula YyJIapHU OSPYBUAHJIMIHM, Tell XOCWI KUJIMILN
AMYJITMPJIALI XYCYCUSTIAPU OLIAIN

Oxcumiapau QyHKIMOHA XYCYCUSTIIApH JIMIUJJIAp, yIiaeBoaaap OujlaH UIIOB
Oepuiragaa xam sIXIIWJIaHa M.

Yraesoanap

Xo3upru BakTAa KaOysl KWIMHIAH CHH(IaHumra MyBoQUK yrieBojiap 3
rypyxra OynuHaau.: MOHOCaXapuaiap, OJIMrocaxapuiap Ba mojamcaxapusiiap

Monocaxapuanap. Opataa MoHocaxapuwmiap 3 TagaH 9 Tarada aToMm
YIIEpPOANJaH TAlUIKWJI TOMIaH. DHI Ky TapKairaHjapra IeHTo3ajap Ba rekcosajiap
kupagu. OyHKIUMOHA XYyCyCUATIIApUIa Kypa yJiap albpao3aiap Ba KeTo3ajlapra
OymuHAIM.

Momnocaxapuaniapra rioko3a, Gppykrosa, rajiakrosa, apadbuHosa, kcuino3a Ba D-
pubo3a Kupaiu.

['moko3a (y3ym IIakapu) SpKUH XOJjAa XyJl MeBajapiaa ysymaa 8%, onxypw,
runocna 5-6%, acanaa 36% Oynanu.

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

["anakTo3a — CyT LIAKApH JIAKTO3aHU TALIKWIMKA KUCMH OYiInO, cyTaa YCUMIIMK
TYKUMacHaa Ba ypyF TapKUOUIa yupanu.

ApaOrHO3a NEKTMHJIM Ba IIWIMMIIMK MOAJanap, Kameajaap, IeéMHLEUII0I03a
TapKUOUTa KUPaIu.

Yraesopaap

Momnocaxapuiap noJiucaxapuaiap

/N

3H.-D. Belitz - W. Grosch - P. Schieberle, Food Chemistry, Springer-Verlag Berlin Heidelberg, 2009, 60-62 6.
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Anpro3anap Kerozamap ITapTubnm 2 TapTubIN
oNucaxapuaiap MoJIcaxapuiap
(omurocaxapuaiiap) (monmo3mnap)
\ 4
I'omononu- I'eTepo-
caxapuasiap noJicaxapuaiap

Kcunosa (mapaxT makapi) maxra HIyJXacd, MakKaKyXopu cyTacu TapkuOuia
oynanu. Kcunosa neHTo3an TapkuOUra Kupaiu.

D-pu6o3a MoHOcCaxapuajiap WYMAa aloOXHAa YPUHHU Hrajviaiiau. buonorux
dbaon wmomma cudaruga yHUBEpcad KOMIOHEHT OYnu0 Haciauii uHbOpMaus
y3aruiiia machyil: pubonykienH (PHK) u gesokcupubonykinenn (JAHK) kucnora,
AT® u AJID tapkubura Kupaju, yjiap acocuia YHEpPIrus HUFUIaau Ba TapKaTHIIAIH

Moaucaxapuanap. Oaurocaxapuaiaap. bupunun Tapkubiu nonucaxapuaiap
Mosiekynacuaa 2 tagan 10 Taraua MoHocaxapuaian uobopat 6yiaubd y3apo riatoKo3ua
Oor Ounan OofnaHran Oymanu. bymapra nucaxapuanap, Tpucaxapujjiap Ba
Gouik. *TabuaTaa aucaxapHuIapaaH MaabTo3a, Caxapo3a Ba IAKTO3a KEHT TapKalIraH

MansTo3a, o-rroKonupano3mi-(1,4)-a-rirokonupanos3a KpaxMajHu
napyajiaHUIIN HATHKACH 1A XOCHIT OYIaau.

OHT Kyn TapKajraH Jucaxapuajapra caxaposa Kupaau. Y oup moinekyna o-D-
rIrI0K03a Ba B-D-dpykTo3agan nbopart.

JHucaxapun nakro3a (akaT cyt Tapkubuma ydpaiau Ba [-D-ramakrosa Ba D-
IJII0K033aJ1aH nbopar.

Tpucaxapumiap nunaa papdpunosa ppykrosanas, rrOK03a/laH Ba rajlakTo3aaaH
ubopar. DHr Ky MHUKIOpJA KaHJ JIaBjard TapKuOuaa Ba AYKKAKIM YCUMIIMKAA
yupaniu.

|1-TapTH6IM MoTMcaxapuaIap.

Arapna nojucaxapuJl OUp XuJ MOHOCAaxXapuajapAaH TalIKWI TONraH Oyica
roMOTIoHcaxapuiap aennanu. TapkuOu Typiau Xyl MOHOCaXapujiapaH TalTKuT
TomraH OyJca yJgapHU reTepomnojucaxapuuiap aeiwnanu. ['omononucaxapuiapra
Kpaxmal, [eJUTI0JI03a KUPaIH.

®u3noNOrUK  HYKTaW HaszapJaH ToJucaxapujjiap WKKUTa  OYIuHAIM.
CrpykTypanu Ba 3axupa (QyHKOHSICHHU OaxapyBuu moiucaxapuiap.CTpykTypa
GyHKIUSACMHN OakapyBUM IOJIMCaxapujra UeJUIioa03a, 3axupa (QyHKUHUSICUHU
OakapyBUMIa INIMKOTEH Ba KpaxMasl KUPaIH.

Kpaxman ukku KUCMAaH TalIKWJI TONTaH OYiauMd amuio3a Ba aMUJIONEKTHUHIAH
noopar (Ce¢H19Os),. Amunoser  10-30%, ammtonektuna 70-90% Tamikuia 3Taiu.
Awmmuno3sa a-1,4-6ornap Ounan O60fFIaHTaH, TAPMOKJIAHTaH KUCMU o-1,6-0oFap Ounax
OOFJIaHTaH.

['mukoreH — XalBOH TYKMUMAacuJa KEHT TapKajiraH OYynu0 Ty3wiauim Oyiinda
KyWId TapMOKJIAHTaH.

*H.-D. Belitz - W. Grosch - P. Schieberle, Food Chemistry, Springer-Verlag Berlin Heidelberg, 2009, 248-258
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[emmono3a (€xku KieTyaTka) YCUMIIMKIIAp/a KEHI TapKajraH, IIOXJapHU Ba
OapriapHu CKICTUHM TAWIKWiI 3Tajgu. [laxTa Ba QUIBTP KOFO3 TO3a LEJUIOIO3a/aH
n6opar. Erounn spMucu KineryaTkajaH Ba y OuiaH GOFIaHraH JIMTHUHIAH HOOpAT.
JIMrHUH IOKOPH MOJIeKyIain (DEHOJUTH MOJIa XMCOOJIaHaIu.

[emmono3za monumep Oynmud wmosekynacu 600-900 riroko3a KOJIAUFHUIAH
TalIKkui Tonrad (Ypraya MoJekJisip maccacu 1-1,5 MITH TeHT).

[emmono3el MoJiekynacuaa Tioko3a B-(1,4)-rimuko3ua 6or OwuiaH OOF¥jaHTaH,
YU3UKIUW  CTpyKTypara ora. llemmono3a omka3oHn ¢epMmeHTiaapu  Oumad
napyajaHManIyd, YTXyp OpaH3MJIADHH HWYaruja axpajagurad LeJuIroJiasa
dbepmenTaapu OuiiaH TUAPONM3IAHTAHA IEJJIOJEKCTPUHIIAD Ba LET00Hn03a XOCHII
KUJIaIU.

Hexctpannap - acocuii kucmu o-(1,6)-rimoko3ua OofF OwiaH OofiaHTaH
TJII0OKO3aHU TOMOTIONMXapapuau 0ynuo, nekcTpaH OakTepusiapia CUHTE3 Oyiaaauran
JecTpaHcaxapasa (pepMeHTH TabCUpHIA caxapo3aJaH XOCHII Oyiaau.

[lenTo3annap - uesmIoio3ara yxman nojaucaxapuj 0yianbd kcuiosa, apabuHo3a
Ba 0OIlIKa MeHTO3aIapaH TAallIKWI TONTaH.

Wuynun - 1okopu MoJeKydaid nojaumep OymuO, cyBma spuiiau. Cnuptia
yykmara Tymaad. [uWapoiv3iaHuil — HaTWkacuaa  (pykro3a Ba  KHCMaH
TJIFOKONTUPAH03a XOCUI KU IH.

Veumnmknap Ba 3aMOpyEnap Ba auMTKHIAP TAPKMOMIArd MHYIa3a (GepMeHTH
TabcupuAa PPyKTO3a XOCHI KUIIAIH.

[Mumumimuk Ba TyMm#u Mojfanap (KaMmemnap) KOJUIOWA Mojdanap Oyauo
ENMINKOK JpUTMA XOCWI KWIaau. bymapra osmya, OJXypH Ba YpPUK JapaxTiapy
IIMKACJIaHTaH >KOMHIaH YMKaAUTaH eTMMCUMOH MOJaap KUpaiu.

Onnya enuMH TapKUOM TalakTo3aJaH, MAaHHO3aaH, apaOdruHO3adaH, TIIOKOYPOH
KHUCTIOTaJaH Ba KUCMaH KCHJIO3aJaH TAlIKWJ TONTaH.

Kamennap canoarna OOFfioBYM Ba KYIOKJIAIITHPYBYM MOJAJA cU(aTHAA KEHT
KYJUIlaHWJIau. OMyjibrarop cudartujga KocMeTHKaja Ba (apmalleBTHKaaa Kpem
Taiiépnaiiga, 0O3MK-0OBKAT CaHOaTUAA macta, OapKapopialiTUpyBYM Mojaa cudaruia
UIUIATUTIAN.

[lektunnu moppanap. by mMoananap YcUMIMK MeBacu Ba ImapOaTuaa KEHT
tapkairad. ['erepononucaxapua Oynmu6 o-(1,4)-raroko3uy OorOWiaH OOFJIaHraH
raJIakKTOypOH KUCIIOTACH KOJAUFUAAH TAIIKUI TONTaH.

['anakToypoH KHCIOTaCMHU KapOOKCWJI Tpymnmacu Xap Xujl Japaxkajna
sTepuUKALMSIIAHUIINTA KYpa Kyiuaaru rypyxra OyiuHaau:

- MPOTONEKTUH- CyBIa 3puUMaiaura mypakkad crpykrypara osra.TapkuOuma
LEJUTI0J03a, apaOrHO03a, rajlakTaH, OKCHUIUTM MOJaiap xaM Oyinaau.

- TEeKTUH KHUCJIOoTacu Oy TMOJyrajlakTypoH KHCIOTaCMHU KaM Japaxkaja
sTepuUKaLMsIIaHTaH MO,

- IEKTUH-TIEKTUH KUCIIOTACH TYJUK 3TepUUKIUsIIaHTaH (popmacu.

CyBna spuiiaurad MNEKTHH KOJUIOWJ 3puTMa Xocui Kuiaau.llporonekTun
cyBraspumaiin. Monekymsip maccacu 20-30 MUHT.

Xap XuJl YCUMIIMKIAH aXpaThO OJMHTaH TeMUIICIUII0JIo3a TYy3JIuIu Oyitnua
bapkkwianu. [apaxt Ba ypyF TapkuOuaard yjiap UYMU3UKIUM  TOJUMEP
riokoMaHHangap OYynmu6 P-D-mannoza u B-D-rmokosza,  B-(1,4)-rmmko3un Oor
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opkanu  OofnaHraH OuUpUKMa  XHCOOJIAHAJIH. Vr Ba érou Tapkuouaa

KcuyonupaHo3aaan uoopar B-(1,4)-riavko3ua 60F OuaH OOFIaHTaH.

1.3.¥YraeBoaiapuu Gu3noI0ruK aXaMusiTH

VYrneBojyap MHCOHUAT OPTAaHU3MHU YUYH aCOCHH dHEprusi MaHOau xucoOiaHaau
Ba XyXailpa, TYKMMa, MU, IOpaK YUYyH MYXUM axaMusATra sra. YTIJIEBOJJIapHU
OMOJIOTMK OKCUJIAHUIIM HaTWxacuja (EF Ba KUCMaH OKCUJUIAp) SHEPTUs akpanaau
Ba aaeHW3UHTpUdoOCcPaT KHUCIOTaCH KYpPUHHUINUAA XyxXalpaga uurumagua. 1 rp.
yrieBoJ okcuaanranaa 16,7 kJx (4 kkan) sHeprus axxpanaiy.

bab3u O6up yrmeBommap Omosoruk ¢aoimmkka sra. MacanaH, renapuH KOHHU
UBUIINHYA OJIMHU OJIaJ M, THATypOH KUCIIOTa XyXailpa KoOuFuIaH OakTepusiapHU
YTUIIVHHA OJAVHU OJIAJIH.

['mokoypoH KHCTOTa d5ca 3axapiaw Mojjanap OwiaH OUPUKHO MypakKkKad
3axapcu3 MOJa XOCKIJI KIJIa U Ba OpraHu3M/IaH YuKapubd robopaiu.

WHconnu yrieBona 3axupacu 03, TaHa BasHMHM 1% Tamkun staau. MexHat
baonusITH HATHXKACKU]IA TE3 KaMasiu.

Kynnanuk Hopma 400-500rp. Tamkun 3taau Ba 80% kpaxmanra TyFpHU KeJlau.

V3aamTupuaaaurad Ba y3aamTHPUIMARINTaH yrieBoaap.

O3ykaBuii  KuiiMatu  OyiiMua  yrjiaeBojjap  y3JalITUPWIAJAUIaH  Ba
Y3IamTHPHIMAINraH yIIeBoIapra OyIMHaIH. Y3IaTHPHIAAUTaH yriIeBoOAIapra
MOHO- Ba OJIMTOCaxapuuiap, Kpaxmai, TIIMKOreHIap,y3aalTHpuiIMaigurasaapra 3ca
LEJUII0JI03a, TEMULEIUIIONI03a, UHYJINH, NEKTUH, TYMMH MOJJanap Ba MIMJIMMIIUK
MoJ1ajiap KUpau.

MHCOH necTepMoI KWITaH1a YIJIeBOAIap NapyajaHagy Ba HYaKAa CYpUIIaau EKH
€ryapra aiiaHajau, €KU TJIMKOTEHra alJlaHaau. EfnapHH KYNanuIld OPTUKYA OJIIAN
KaHJIap UCTEbMOJI KUJIMHTaH/a Ba 3Heprus capd Oynmaranaa 13 Oepaiu.

YraesoyiapHy aMallyBU KyHUIary KapacHaapHu y3 nuura OJIaIu.

1. Jlucaxapujiap Ba noyiucaxapyuajiap OlIKO30H HYaKJa MOHOcaxapuaraya
napuajaHaJy Ba OpraHU3Mra Cypuiaaau Ba KOHTa YTaau.

. TyxkuMmana, acocan Oyiipakia r’IMKOT€H CUHTE3/1aHa/Id Ba MapyaiaHa]lu.

. 'moxo3a aHa’po06 napuanaHaay Ba NUPYBAT XOCHIT KHIIAIH.

. [lupyBat a3po6 Hadac onuIIIa UIITUPOK FTATH.

. 'excozanap Oup Gupwura aitianaam.

. Yraepoacu3 MaxcyloTiaapiaH yrieBouiap Xxocui oynummu. bynapra
NUPOY3YM KHCIIOTACH, CYT KHCIIOTACH, IIULEPHH, aMUHOKHUCIIOTANIap Ba
OOMIK.

V3namrupuiaMaiiinran yrieBoaiap o3yKaBHil TYKAMa IeHMIaan Ba Kyiuaard
BazudanapHu Oaxapaiu:

- n4aK (PYHKITUSCHUHU KaJaJIAIITHPATIH;

- XOJIECTEPUHHU CYPWIMIINHYI OJITUHU OJaIu;

- YUPUTYBUYHU OaKTepUsIIapHU UHTUOUpIIalIu;

-CEeMUpHUIITA OJUO KEIYBUYH JIUMHU aIMAITYBHU OY3UIIMIINHU OJIUHU
oJIaJu;

- TOKCUK MOJIJJaJlapHU OpraHu3MAaH Yukapuo rodopuiira épaam oepaiu;

V3namTupuaMaiiinran yrieBoyiap eTHiIMaca Iopak-KoH TOMHpP KacayllurH ra
oyi0 kenaau, nuak pynkuuscu 0y3unaau.Kynnanuk Hopma 20-25 rp Talkui 3Taiu.

N O1 B~ W
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1.4. O3uK-0BKAT MaxcyJOTJIapH TAPKUOUIATH OPraHUK KHUCJI0TAJIap

O3ukaBuUil KUCJOTajgap Xap XWl XYCYyCHSTIM OpraHUK Ba aHOpPraHUK
KHCIOTATapAaH nbopar”.

Veumik Man6aunapyuaa yayBuaH MOHO Ba y4KapOOK KHCIOTANAP, THAPOKCH Ba
OKCH KHCJIOTaJIap aHUKJIAHTaH.

MeBanapHu KaiiTa uIUIamiga, MacajgaH, y4yBUaH KHUCJIOTajgap XOcws Oynaau
(4ymoJIr Ba yKCYC KHCIIOTaIap)

Cyr Ba cyr MaxcynoTiapuaa OWOKMMEBHM JkapaéHiap HaTmwKacuga CyT
KHCIIOTAJIap XOCHJ OViaau. MakuTaHaIu,

O3UK-OBKaT MaxCyJIOTJIap TapKuOWa ydpalaurad KAcIoTalapra Kyiumaaruiap
KAPaJIu:

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

Bbensoi kucnora: Cg Hs -COOH

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

Jlumown kucnora: (HOOC-CH,), -C(OH)-COOH

Cyt xucnora: CHz -CH(OH)-COOH

Yymonu kucinora: HCOOH

Xnopun kucnora: HC1

Cynbdat kucnota: H,SO4

docdop kucnora: H3PO,

IIlaBen kucmora: HOOC-COOH

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

Opranuk KucjoTaizap CHH()HUra aMHUHOKHCIOTaJap Ba &F KHCIOTalap Xam
kupaau. O3yKaBuii KUCIOTaTapHU MaHOau 0YIu0 YCUMIIMK XOM alénapy Kupau.

Opranuk KucioTajgap KaHJJIM Ba apOMaTUK MOJianap OuiaH Oupra MaxcyJlOTHH
TabMUHU Ba XyIIOYHUIUTUHY AKIUIAHUIINAA MyXUM axaMHsITra ora.

Mega cad30B0T/Iap TAPKUOUIATH KHCJIOTAJAAP.

?pnma: 0JIMa, JUMOH KHCJIOTa

bexuna: onMa kucnora

AHaHac: JMMOH Ba 0JIMa KUCJIOTajJapu

ArnienscuHAa 0JIMa, JIMMOH Ba IIaBeN KUCJIOTa

¥Y3ymaa: ojiMa BUHO, JIUMOH Ba IIaBeJ KUCIIoTaaap.

JIuMoOHa: TUMOH, 0JIMa, BUHO, IIaBEJ KUCIOTaNap.

Onmanma: onma, XWH, MIABETYKCYC, JIUMOH,TUPOY3yM, CYyT, (ymap, kaxpado
KHCJIOTamap.

MeBa Ba cab3oBariap TapKUOWIArd HHT KYN KHUCIOTaJapra JIMMOH Ba OJiMa
KHUCJIOTaCU KUpaau.

bab3u Oup kucioTamapHu MUKIOPU Xap XWJI MeBajapaa Typauda Oyiaau.

[Mutpycnum MeBajapia acocaH JHMMOH KHCJIOTacM Ba KaM MUKIOpJa oJiMa

KHCJIOTaCH Yyuypahju. ATIEICHHAA OjMa KHUCJIOoTacH yMyMuUTH kuciotanu 10-25%,
Manaapungaa 20%, numonaa sca S%Hu Tamkuia taad. Anencud nydoruaa 0,1%ra
SIKWH I1aBeJI KUCJI0Tacu OYJau.

°H.-D. Belitz - W. Grosch - P. Schieberle, Food Chemistry, Springer-Verlag Berlin Heidelberg, 2009, 443-448 6.
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JIuMOH KHCTIOTacH aHaHAacla YMyMHUH KHCIOTaHU 85%HH OJMa KHCIIOTacu
10%Hu TamKkuiI dTaau.

Jlanakiu Ba ypyHiId MeBajlapia ojma Kucioracu ymymuid kucinotanu 50-90%
TAIIKUJ TA/IH.

V3ymaa ymymuin kucinotaHu 50-65%HU BUHO KHUCJIOTAcura TYFpU KeJaiu.
Koaranu 25-30%o0nma kucnoracura Ba 10% J1MMOH KuciioTacura TYFpy Kenaau.

Kucnoramapau mabiym KACMH Ty3 Xonuau Oymaau. Macaman, numonaa 3%,
Hoka 20-30%.

MaxcynoT TapkuOumaru CyT KHCJIOTACH acocaH MHUKPOOHMOJIOTHK Wyn OuiaH
xocun Oymanu. [lommmop Tapkubuga docdop, cyabdaT Ba XJIOPUA KHUCIOTACH
oynanu.

CyT Ba cyT MaxcyjloTJiapujla acOCaH OPraHUK KUCIOTalap/laH CyT KHUCJIOTaCH
JAKTO3aHU CYT KHUCIOTalW OakTepusuiap €paamMuaa OVIKFHUINNA HATHIKACHIA XOCHI
oynau.

O3UK-OBKaT MaxCyJOTJIapUHU Yy4yK TabMH acOCaH BOAOPO] MOHJIApU acOCHA
maksutanaau. Bogopoa nonnnu akrusnuru pH xypcarkuuu Ounan Tapuduianaiu.

OpraHdk KucjoTajap KydcuM3 KHUCJIOTa OYnud CyBIM JpuUTMala Kam
JUMCCOLIMaJIaHaH.

Kansan 1
Cy1ok o3yka maxcyinotinapudu pH kypcatkuun

O3yKa MaxcyJIoTJIapu pH xypcatknumn
AnenbcuH map0atu 3,2-3,5
AmHanac map6atu 3,6

VY3ym mapbatu 3,2

[Tuso 4.2-4.6
Cyt 6,6-6,8

Maxcyaor cudaTura OpraHuK KHCJI0TAJTAPHE TAbCUPH

Maxcynor TapkuOuaard O3yKaBUW KUCIOTaJlap Typiu (QYHKUUSIAPHU
Oaxkapanu. Yinap MaxCyJOTHU TAbMHUHHU Ba XyHIOYHJINTUHI TabMUHIANHTH.

MacanaH, TUMOH KHUCJIOTa Yy4yK-IUMPUH TabMHH, MUKPUH KHUCJIOTACH Yy4dyK
a4yuK TabMHHU Oepanu. OpraHuK KUCIOTANIapHU Ty3Japu TabMHH Y3TrapHILIUra oiaud
Kenaau. AMMOHMI Ty3/1apu MaxcyJioTra Ty3JIaHTaH TabM Oepaiu.

bup wewa opramuk Kkuciotajmap Oupranukaa Vy3ura Xoc TabMJApHU
HIaKJUTAHTHPA]IH.

Maxcynoran pH kxypcaTknum KyMuaard TEXHOJIOTMK IapaMmeTpiiapra TabCUp
ATagu:

- TAbMHU Ba XYIIOYIIMKHU [IAaKJJIAHUIIUTA;

- 03yKa MaxCyJIOTJIapUHU 0apKapOpIIUTHTa;

- 03yKa MaxCyJIOTJIapUHU TEPMUK OapKapOPIUTHTa;

- OMoJoTUK OapKapopJMKra (MacajiaH, MMBa Ba 1apoar);

- pepMeHTIapHU (HAOTITUTHTA,

- ¢oiinany MUKpodIOpaHu YCHUII MIAPOUTUTA Ba ETUIIMII KapaéHura (MacaiaH, MUBa
WJIH MHIIJIOK).
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MaxcyJ10T TApKUOUIATH KUCJIO0TAJIAPHA 00MIKAPUII
MaxcynoT TapkuOujard KHUCIOTAIMKHU OUIMPHIN MakKcaauja TallKapuaaH
OpraHuK KUcjoTajap 3 Ta Makcajaia Kyluiaau.
1. MabiiyM opraHoJIENTUK XyCYyCHUST Oepulll yuyH (paHTMHH, TAbMUHU,
XYIOYUIMTUHU TabMUHIIAI MaKCaIu1a),
2. Konnougnapau xoccacura TabCUp 3THUIL YUYH;
3. MabiayMm Myzajaarra OapKapOpJIMTMHU OIIUPUII YUYH.

Ykeye kuciaora E460 — caG3oBoTiapHM KOHCepBajall YYyH KYJJIaHUIAIH.
Maiiones, coyc, OaTMKHA MapWHOBKAa KWJIHIIA Ba TabM OepyBYM BocHTa cudaTuia
KEHI KYJUIAHWJIAIH.

Cyt kucaora E270 ankoricu3 maxcyiaoTiap unuiad 4uMKapuilga, Kapamed,
CyT MaxCyJIOTJapu UiuTad YuKapuIaa KyJTaHUIa IH.

JINMOH KHCJI0TAa -KOHJIUTEpP MaxCyJoTiaapu MUUIA0 YMKApHINJIA, aJIKOTOJICH3
MaxcyJoTiap, 6K KoHcepBacu unuiad ynkapuna Kymuianmiaau. E330.

OaMa KHCJIO0TACH- KOHAMTEP MaxCyJOTJIIapyd Ba alKOIrOJCU3 HYMMIIMKIIAP
uniad yukapumaa Kyuianmiaaa. E296.

BuHO KHMCIOTACHMKOHAWTEp MaxCyJoTJapy Ba aJKOTOJCU3 WYMMIMKIAP
uniad yukapunia Kyuianmiaau E334.

Kansan 2
O3yKaBuil KHCIOTAIAPHU YHEPTETUK KUHMATH
O3yKaBuil KHCIIOTa OHepreTuk KuiMaTtu, KKajy/T
JIumoH kucnora 2,5
Onma KuciaoTa 2,4
CyT kuciora 3,6

Wuconopranuzmuna  0ab3uOMpKHUCIOTANApP,  JUMOHKHUCIOTAa  KaHIIEPOIeH
HUTPO3aMUHJIAPHUA XOCUJI OYNMIIUra KapuIWiINK KuJdaJd Ba paKKacaJUIMTUHU KeTuo
YUKUIIMHU OJUANH onanu. bab3u dhepmenTinapuu daomamtupand. benzoi kucinora
AHTUCENTUK XyCYyCHUSTrasra.

1.5. OOM TapkuOuaaru Junuajiap.

VY4 aToOMIM COUPT — IMIMLEPUH Ba OUpP acociau IOKOPH KapOOH KHCIoTalapaH
xocua Oynran Mypakkad sdupnap apamammacu €rnap (Mnuuiap) neduiaaad Ba
Kyiinaaru ymymuit popmyna Ounan udogananaim.

Jlunupnap wmypakka® »>¢upiaud OpraHuk Oupukma Oynud Tabuatga KeHr
TapKajrad. YTJIeBOjlap Ba OKCUIUIAp KaOW TUPHUK OpraHU3MIIAPHU aCOCUNA KUCMHHHU
TAIIKUI TA/IH.

VeumikIapia TUIUIap acocaH ypyFHua Ba MEBANapHa HATHIIAIH.

Macainan: Kynrabokapaa 30-58

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

TapBy3 ypyruga  15-45
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XaiiBoHapaa Ba OaMKIapaa TepU OCTU/IA, TYKUMaIap opacujaa HUruiaau.
Ocerpa 6anuruga  20-25

Cenbn 10%
Uyukana 33%
Mou rymruaa 9,8%

Kuituk cyruma 17-18%
Duku cytuaa 5%,
Curup cyruna 3,3-5,0% Oynaau.

bab3u 6up mukpoopranuzmiiapaa 60% Oynaau.

Jlunmunnap 2 acocuii rypyxra 6ymunanu. Onauit Ba mypakka0 munuiap. Onnuit
JIMMIAp Tapkuouaa a3ot, Gocdop Ba ONTHHIYTYpPT Oy IMaiian’. Mypakka6 THITHUIAp
TapkuOuaa a3oT, pocdop Ba ONTUHTYTYpPT aTomiaapu Oyaau.

['uaponuznanumm  Oyiiua COBYHJIAHAJWTaH Ba COBYHMaiWraH JHUMHJJIapra
OYIMHaIu.

OHI MyXUM OJJIUM JTUNUIapra alyIrIMIepPUHIIAp KUPaIH.

Ernap TapkuOura TpHaLUITIMIEPHH, JUALMITIULEPUH Ba MOHOALMITIULEPUH
KUpaJIu.

To3a auunrIMUEepUHIAp paHrCU3, XUACU3 Ba TabMcu3 OYynaau. JlunupnapHu
paHTH, TAbMHU yJIap TaPKUOUAArd Y3ura Xoc Mojiajap OpKajiu MaKJJIaHau.

TyiiuHran ér kucjaoraaap

Jlaypun kuciiota  CHj3-(CH3)10-COOH  Cyy

Mupuctun kucinora CHz-(CH,)1,-COOH  Ciyy

[Magemutun kucinota CHs-(CH)14-COOH  Cygyg

Creapun kucnora CHj3-(CH;)16-COOH Cigo

AanI/IH KHCJI0Ta CH3-(CH2)18-COOH Czo;o

Tyiiuamaran €r kucjaoraja
Omneunn xkucnora CH3-(CH,);-CH-(CH;);-COOH C1g.1-9-111c
JIunon kucnor CHjz-(CH;)4-CH=CH-CH,-CH=CH-(CH,);-COOH
C1g:2-9-1tmc,12-1uc

Jlunonen kucinora CHjz-(CH,-CH=CH)3-(CH,)7;-COOH Cig:3

9-nmc, 12-muc, 15-muc.

Oxcukuciaoraiap
Punmnonen kucinora CHs-(CH;,)s -CHOH-CH,-CH=CH-(CH,),-COOH
Cig1 -9-1tnc,12-o1
Mypakkab TUnuAIapHA MyXUM Typyxura ¢pocQoaunuaiap Kupaau

CH, -0-C0-R;

|

CH,-0-C0-R,

|

CH,-0-P-0X X=-H, -CH,-CH,-N"(CH5)3
0

%(H.-D. Belitz W. Grosch P. Schieberle, Food Chemistry, Springer-Verlag Berlin Heidelberg, 2009, 159-162 6.
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Cosna -1,8%
Yurutna -1,7%
Kynra6okapna -1,7%

By xucnoranap y4 rypyxra OynuHagu: o3 (JuHOJIEH TypJiapra), o6 (JIHMHOI
Typiapra) Ba ®9 (oneun typnapra). by cHudnanummgan Qoiigananu6d xaapanga
kypunpu6 Ttypubmuku Cl8 &r kucrmoramapu MaxcynoTiapaa Kym TOIWITaH,
IIYHUHTIEK KaM MHUKJIOpJa Te3-Te3 yupaIurad KucjoTaiap xam MaBxya. Macanan
sitko3amoHoeH kucioTa (20: 1) ®9 rypyxura mancyo 0ynubd Brassicaceae ypyruja,
apaxunoH kucinota (20:4) o6 caudura mancyo 6ynaub rymT, kurap, yyuka €Fu Ba
TOBYK TYyXyMH JHUNHJ TapkuOuaa yupaiigu. Kym 6or 5 Ba 6 Oymran Cy Cyy €F
KucaoTaigapu w3cHudura Mancyo 6yiaub 6anuk EFu TapkuOuaa Ky yupanu.
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Table 3.7. Unsaturated fatty acids

Abbreviated Structure Common name  Melting
designation point
(I:C]

A. Fatty acids with nonconjugated cis double bonds

®9-Family
18:1 (9) CH;—(CH3); —CH=CH—-CH;—(CH;3)s —COOH Oleic acid 13.4
22:1(13) —(CH»)0—COOH Erucic acid 34.7
24:1 (15) —(CH>3 )2 —COOH Nervonic acid 42.5
w6-Family
18:2 (9, 12) CH3 —(CH3)4—(CH=CH—CH;); —(CH; )¢ —COOH Linoleic acid —5.0
18:3 (6,9,12) —(CH=CH—-CH;)3—(CH3); —COOH ¥-Linolenic acid
20:4 (5.8.11.14) —(CH=CH—CH3)4—(CH»)>»—COOH Arachidonic acid —49.5
w3-Family
18:3(9.12,15) CH3;—CH>—(CH=CH—-CH3)3;—(CH2)s—COOH o-Linolenic acid —11.0
20:5 (5.8.11,14,17) —(CH=CH—-CH;)5—(CH;); —COOH EPA®
22:6 (4.7.10.13.16,19) —(CH=CH—-CH;)¢ —CH>—COOH DHA®
A9—Family
18:1 (9) CH;3—(CHj)7—CH=CH—-CH; —(CH, ) —COOH Oleic acid 13.4
16:1 (9) CH3—(CH»)5— Palmitoleic acid 0.5
14:1 (9) CH;—(CH2)5— Myristoleic acid

B. Fatty acids with nonconjugated trans-double bonds

18:1 (tr9) CH;3—(CH;);—CH'>=CH—(CH;); —COOH Elaidic acid 46
18:2 (tr9, tr12) CH3—(CHz)s—CH*%=CH—CH,—~CH% CH—(CH;)7 —COOH Linolelaidic acid 28

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

18:3 CH3;—(CH3)3;—CH=CH—-CH“CH—-CH%“CH—(CH>»); —COOH «-Elcostearic acid 48
(9, trll, trl13)

18:3 CH3—(CH;);—CH="CH—-CH'“=CH—-CH'CH—(CH»,); —COOH B-Eleostearic acid 71.5
(tr9, trl 1, tr13)

18:4 CH3—CH> —(CH=CH)4—(CH» ) —COOH Parinaric acid 85

(9,11, 13, 15)0

# EPA: Eicosapentanoic acid, DHA: Docosahexanoic acid.
b Geometry of the double bond was not determined.

Mypaxkka0 3¢pupiau rpynnajgap MiiiTHPOKUAA ANWITIUIEPUH
peakuuscH.
I'mapupJaan.
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+H, +H, +H>
Ciss - CHisg: - Cis1 - Ciso
JIn"oseH k-Ta JIu"on k-Tta OneuH K-Ta CTeapHH K-Ta

Onuuanuran Maxcynotr Canamac aerumnay.

XogaecrepuH. XOJeCTepUH XyXKaillpaHu CTPYKTypa KOMIIOHEHTH 7e0
XucobaaHaaM. YT KO KHCIOTaCH Ba TapMOHJIAPHH aIMAIIMHYBHIA UIITHPOK STajIH.
70-80% xosecTepuH kurapaa Ba OOIIKa OpraHiapa CHHTE3JIaHaau. XO0JIeCTePUHHA
MaxCyJIoTJIap TapKuOuIaru Mukaopu Kyumaarnda (%):

Capuér ............... 0,17-0,21
TYXYM oo 0,57

[Munuiok............... 0,28-1,61
[VIIT .o 0,06-0,10

Xap xua MaHOanapaaH OJIMHTaH €F Ba MO TapkuOuWa TYHHUHTaH Ba TYHHMHMaraH
Cio — Cy cTpyKTypanu yrieBoAopoiap Mapxyld.Kynmuuivru wmzonpeHoujiapaaH
CTepUHJIapAaH uOopar.

Moii Ba érjiapHU 03yKaBUil KHIIMATH.

Ernap 03MK-0BKaT MOJJanap opacuia SHI KyII SHEprus 3amacura sra. Macanas,
1 r okcun opranu3mMaa okcuaianuo 4 kkan, 1 r yrimeBon (kKaHna) 3ca 4,2 KKaji 3Heprus
axparca, | r ér 9,4 Kkkan 3Heprus axxparaiu.

O3yka panuonuga &ErmapHuHT MuKIopu 30-33% OYIuIM TaBCUSA OSTUIIAIH,
XKaHyOuil paifonnapaa simoBumiap yayH 27-28%, mmMonuii pailongarunap yuyH 38-
40%, €xu xynura 90-107 r.

Y30k MyagaT €FHM KaM  HMCTEbMOJ KWJIMII, HWHCOHJapAa (U3HOJOTUK
baonusaTUHN OYy3WIMINNTa, KyMJIaJlaH MapKa3uil HEpB CUCTEMACHMHU Oy3WIJIMIIUTA,
MH(DEKIMOH Kacca/UTMKIIapra HucOaTaH OpraHM3MHM YUAAMIIMTMHU TAcaluIInra Ba
YMpPHHM KUCKapuiiura onaud kenaau. JlekuH me€pujaH OpPTUK HMCTEbMOJ KUJIHUII
CEMUpHUIIIra, I0paK-KOH TOMUP KacaJIUKJIApUra Ba Kapuiira om0 Kejaau.

Ernapuu sHr myxuM MmanOaunapura ycumiauk éru (99,7-99,8 % &r), capuér
(61,5-82,5% numun), maprapus (82%), omuxta €r (50-72% €F), cyT MaxcyJnoTiiapu
(3,5-30%), moxomnaz (35-40%), munuiok (2-50%) Ba OomIKa MaxcyJIoT/Iap KUpau.

Nuconnn osukmanummaa ¢akat EFIapHH MUKIOPH dMac, Oalkd KUMEBHMA
TapKUOW XaM MyXHUM axXaMHsITTa 3ra, )KyMJIaJaH TYWHHMAaraH €F Kuciotanapu (JIMHOM
C182 ; JIMHOJICH C183 ; OJICMH C141; apaxuJIoH C204; Ba 5-6 TyliuHMaraH ¢&r
KHCIIOTJIADHU aXaMUSsITH KaTTa.

O3HMK-0BKAT MaxCyJIOTJIAPU MILIA0 YHKAPHUINAA JTUIIHAJIAPHH
y3rapuium
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XoM aménapHu KaiTa HMIUIAa TEXHOJOTHK Kapa€HJap HATHXKacula yJlapHHU
TapKUOuIaru JUNuap y3rapuiura ydpaiau. BylnapHUHr XamMmacu OJIMHAJIWTraH
Tall€p MaxCyJIOTHUHT TapKUOUTA, 03yKaBHil Ba OMOJOTUK KUMMATHKa TabCUP ITA/IH.

by xapa€HnapHUHI WHTEHCUBJIMIU JIMIIUAJAPHU KUMEBHM  TapKuoOwura,
Kyumiaétrad Ba Xocui OynaérraH (MacanaH, aHTHOKCUAAHTIIAp, MEJaHOMIUHIIAP)
MoJJianapra, HaMJIMKKa, MHUKPOOpPraHM3MJapHM Oopaurura, (QepMeHTIapHU
(daonnurura, XaBoJaru KMCJIOpoa OMIaH TYKHAIIYBUTa, KaJOKJall yCyJaura Ba Oomka
KYITMHa OMIIIIapra OOFJIHK.

Veumnnk érm Tapknbuaa acocaH KyI MHKJIOPAA TYHHHMAraH Sriap GyiaraHu
Y4YH XaBO KHCJIOPOIY UIITUPOKMIA aBTOOKCUIJIAHUII KAPAEHU KETAIN.

EFHu HamIuru kaM, MUHepan MoAjanap OYIMaraHd y4yH MHKPOOPTaHH3MIIAp
OMIaH 3apapiaHMaiiyu Ba EFIapHM KOPOHFH KOMa y30K cakIall MyMKHH. Ernaphu
caKJIalHyd MyTaauin xapopatd 4-6°C, xaBoHd HHCOMI Hamimra 75% xucoOiaHau.
Vi mapouTtuaa muiia UANIIa KOPOHFU KOia cakiiall TaBCHUs STHIIA/IN.

XaiiBoH €rmapu (KYi, 4ydka, CUTHDP) V3UHU EF KHUCJIO0Ta TapKuOu OuiaH
(TYiiHTaH €F KUCIOTacu KYIUMryd Tydaiyin) cakjaiira 4YuJamiid XHUcoOJIaHaIu.
JlexuH ynapHU TapkuOuJa aHTHOKCUAAHTIAp OYJIMaraHu yuyyH Oy 4MAAMIIUIUTHHU
Kamaltupanu. bymapuum wuyupga capurér, MaprapuH, OMHXTa ¢&fF Oekapop
XUCOOJIaHAIN.

Ermu xoMm aménapau Ba Taiép MaxcyI0oTIapHU cakIallga Mypakkab skapasHiap
keragu. Macanan, OyFAOW YHUHH Ccakjalia TUAPOJIUTUK Ba OKCHAJAHUII
xKapa€Hjapyu KeTUIIM HaTWXacHula TaxXWpliaHagu, OKCUJuIap OujaH TabCUpPJIAHUO
HOHHU cu(aTura TabCUp ITAU.

Oxcuuianui skapa€HIapuHu OLIUIIM MaxCyJOT TapKuOuJa OpraHu3M y4dyH
3apapau  monganap xocun Oymaau. IlyHuHr yuyH OyHzail MaxcynoTiapHU
OKCHJIJIAHUIIJIAH CaKJIalll MyXUM Ba3uda XxucobiaHaIm.

Ha3zopar caBojiiapu:
1. Oxcunnapau GyHKIIMOHAT XYCYCUSTIAPUHN aUTHO OEpHUHT.
. O3UK-OBKaT MaxCyJOTJIapu UILIa0 YMKAPUILJIA OKCUIUIAPHU (DYHKIIMOHAT
XYCYCHUSTIAPUHH aXaMHSITH.
. Texnonoruk >xapa€nnapja oOKCHIap KaHaai y3rapuiuiapra yupaiiamn?
. YrneBoanapra TaBcud OCpHHT.
. YrneBoanapHu CUH(pIAHUILIN.
. MoHocaxapuaniap Ba yJIaHUHT XOCCaJIapH.
. Aucaxapuiapra TaBcud OepHHr.
. Kpaxman ty3unuinm Ba Xycycusitiapu aitud OepuHr
. Jlununapra TaBcud OepuHT.
10. JlunuanapHu ruApoan3iall, aluuIaliHg, Tepeaian, nepe3Tepu-
(dbuKanusuIai peakusiapuHy €3u0 OCpUHT.
11. MHCOHHM O3UKJIaHUIIMAA EFIApHUA aXaMUSTUHU TYIIUHTUPUO OCpUHT.
12. MaxcysoTiapHu cakjialijia JUIUJIapHu Y3rapuIiy.

N

O OIS WnN bW

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

. [Mumesas xumus: Yue6./A.Il.Heuaes, C.E. Tpayben6epr, A.A. KouyeTkoBa u
ap. TUOP/, 2004, -640 c.

. I'amaropoBa B.C., Pxeunnkas JL.O. IlumeBas xumuda. JlabopaTopHbiii
npaktukyM. Cankr-Ilerepoypr, [MOP/I, 2006, 137 c.

. Cxkypuxun U.M., Heuae A.Il. Bce o mnuime ¢ TOYKH 3peHUS XUMHKA:
CnpaBounoe uzganue. —M.: Boicias mikoina, 1991. -286 c.

2-mMaB3y. O3UK-0BKAT MaxCyJIOTJIapu TAPKUOUAAru 0MoJa0ruK (paos Ba
TOKCHUK MOJJaJjap.
Pexa:
2.1. ®epMeHTIaHU YMYMU TaBCUDU.
2.2.DepMeHTNap Ba yIapHH (PaoIMTHra TabCUp 3TYBYH OMUILIAP.
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2.3. OOM Ttapkubugaru MuHepasa Moanap.
2.4. OOM Ttapkubugard HoaJIMMEHTap MoJ1aap.

Tassnu ubopanap: gepmenmnap, mumnepan moodanap, MaxKpo- 6a
MUKDPOIIEMEHMIND, ATUMEHMAp, HOATUMEHMAP, AHMUATUMEHMAD MOOOAap.

2.1. ®epMeHTIaHM YMYMUI TaBcu(H.

®depMenTiiap okcui TaOuaTiIM OMOJOTHK Karanu3aTop Oynmb TabmaTna KeHr
Tapkanrad. Ymap kumésnii peaximstiapan 10%-10% mapra Tespok katammsmnaiimm’

®depmenTnap Oup Oupunan cnenupukIury Tyaitnu dapkiaHaiu.

Mytinok (abcomor) crnenupukink — QepmeHT QakaTr Ourra CcyOCTpaTHH
KaTajau3iaiau. (apruiaza pepMeHTH - apruHUHHY METUJIAPTUHUHTA aillIaHTUPA )

I'pynnmanu  cneuuukiuk - QEepMeHT MabJlyM CTPYKTypalau yXuiail
cyOcTpatiapra TabCup TajaH.

HucOuit cnenuukivk - MabliyM TypAard peakuusuiapra crnenuduk Oyiaran
dbepmentiap. bynmait depMeHTIap yuyH KaranuznaHaérraH OofF aTtpoduaaru
rpynnanapHau ¢apku nyk. Macanas, aunasa Ba actepasa, nentuaasanap.

Crepeocrieninpuxnn  ¢epMeHTNIap OyHuaih  ¢epmentnap ¢daxkat OuTTa
CTepEOKMMEBUH MIAKIIIATH CyOCcTpaTra TabCup 3Tau.

depMeHTIIapHU siHA OMp XyCyWsTIapu ylapHU Jadbwumrd. SbHuil ynapHH
daommurn myxut pH kypcatkumumra, xapopartra, akTUBAaTOp Ba HHTHOUTOpJapra
oornuk. Kymuninnk gepMeHTIap UKKM KOMIIOHEHT/IM XucobnaHaau. AnodepMeHT Ba
Ko(epMeHTIaH noopar.

Kodepmentnapuu kumEBuii Tabuatu xap Xui Ba (pepMEHTATHB peakuusiapia
ynapHu ¢ysknusicu xap xuwi. KodepmeHT cudartuna BUTaMUHIAp Ba yIapHH
XOCHJIaIapu KUpaIu.

Xom awmé mapkuouoazu pepmenmanap. JIykxkakiaum Ba OOLIOKIU YCUMIIHKJIIAP
TapKUOMUJa THIPOJIUTUK (EepMEHTIap MaBxKyd OYaud Ba ynap IOKOPH MOJIEKYJIaIH
MOAJaNapHU  (OKCWJUIApHM, TOJUCaxapuAjapHU, EFJIapHU)TUAPOIU3IAHNUIINAA
KatHamaau. Macanan OyFaoi JOHMIAOMp Heda TypJAard HNpOTEOJIUTHK (epMEHTIap
aHUKJIaHTaH. Yiap oup Oupunan pHontumymu Owminan dapxnanaau (Hopaon pH 3,7-
4,0; wmeutpan pH 6,5-7,0; wmxopuit pH > 8,0 mnporemnaszamap). Heiitpan
npoTenHa3aHu (aoUIUTH I0KOpH 0YIu0 KIeHKOBUHAHU KaTTa TE3JIMK/Aa MapyajiaraH.

Bynpan Ttamkapu amMuionuTUK (pepMeHTIap XaM MaBxXyA OYnud KpaxmaliHu
TUAPOJIU3IAHUIINIA MyXHUM aXaMUsITIa ora.

Xaiigon xom awénapu ¢pepmenmaapu. bynapra TpPUIICUH, XUMOTPHUIICHUH,
NENCUH, PEHUH Ba OOIIK. Kupamu. by depmeHTIap O3MK-OBKAT CaHOATHAA KEHT
KYJUTaHUJIAJu.

Macanan cyr kaseuHu (CyTaa aszomid MonajanapHu 78% TalIKWI 3Tajan)
dbocdonporens xucobnanaau, 6-10% yrieBoanapiaH TaIIKWI TOIMTIaH. Ca**nonn
TabCUpUAA YYKMaiau, peHUH TabCUPUJA MAKPOIJIMKONENTHIap Ba Mapa-X-Ka3euH
xocun Kunaau. Ilapa-x-kasens Ca™” HOHM TabCHpHAA YyKMara TYIIAZH Ba GOLIKA

’(H.-D. Belitz - W. Grosch - P. Schieberle, Food Chemistry, Springer-Verlag Berlin Heidelberg, 2009, 93-95 6.).
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Ka3euH (pakuusulapuHd XaM uykMara TymMpand. [IMnuiok unuiad yukapuiiaa
acocui xapa€H xucobyiaHaIu.

depMeHTIap O3MK-OBKAT CAaHOATHAA KEHI KyJUlaHwiaau. MacajlaH HOHJIH
MaxCcyJoT unuiad yukapuijga yHUHT cudatu (pepmeHTIapHU (paosyurura OOFIIHK.
XaMmup TapkuOUJard OKCUJUIAPHU Ba KpaxXMajlHU TUAPOJIU3IAHUIIMN KapaCHHU
KaJaUTAIITUPUILA MyXUM axaMmHsITra sra Ba Oy HOHHM cudaTura TabCUp 3Taju.
WUnrapunapu ¢epment wmanOaum cudartuga yHIUPWITaH JOH MaxcCyJaoTiapu
KymanuuO kenuHrad. CyHru wapna Oy Makcal ydyyH MHUKPOOpPraHM3MIIapAaH
OJIMHTaH aMUJIOJHUTHK Ba MPOTEOIUTUK (PepMeHTIIap KYIITaHUINO KEeITMHMOK/IA.

VYH TapkuOuaary Kauui MOAJanap eTapiu Japaxaa ra3 XoCuiI KHIManan.

Kpaxman Ba kpaxmamium MaxcyloTiap HIUiad YHMKapuliaa aMUIOJIUTHK
dbepMeHTIap KeHT KYJUITAHWINO KeTMHMOKIA.

- IGKCTPHUH UIILIa0 YMKapHUIIIa

- KpaxmaJj NaTOKacCH:

- TJII0K033;

- [JIIOK030-(DPYKTO3HBIE KUEMHU.

Hneepmasza.Caxapo3zaHu MHBEpCHsUIAIl Makcaauzaa KyjmaHunagu. Konautep
MaxcCyJOTJIapu UILIA0 YMKAPUILJIA HILTATUTIAIH.

Juna3a. XymOyWiuKHM Ba TabMHU OUIMPHUIN MakKcaauja OpPKUH EF
KHCIIOTAapHu axamuatu karrta. llyHuHr yayH Mol Ba €FmapHu MOIu(DUKAIUSIIAIT
MAaKCaAUAAKYJUTAHUIAIH.

Tabuun wapbamnap uwinab uuxapuwoa xam depmenmaap Keme
Kynnanunaou.llapOaTinapHu THHUKIAIITAPHIL Ba OapKapOpIAIITUPHIL YIyH acOCaH
NEKTOJINTUK Ba MPOTEOTUTHK (hepMeHTIapAaH (o JamaHuIau.

I'1rok0300KkcHAa3a Ba kKaTaaa3a. MaxcynoTHU cu(aTUHU OMIMPHUII MaKcaauaa
Ba YHU TapKUOMIary KUCIOPOAHM OJIUO TalUIall MaKkCcaauaa KylaHUIa u. .

2.2. @epmeHTIap Ba yJapHH (A0JIMTUTa TAbCUP 3TYBYH OMHUJLIIAP.

DepMEHTHUHT KaTaquTUK (aon OyJaraH xapopaTd YHUHT ONTUMYM XapopaTu
ne0 IOpUTUIIAH.

OntuMyMm xapopaT Typiad (GepMeHTNIap y4yH Typiaudaaup. YMyMui xoiga
xaitBoH (epmentiapu yayH 40 Ba 50° C, ycmvmkaapaa aca 50 Ba 60° C opanukia
€ramu. JIekuH, aH4Ya IOKOpHM XapopaT ONTUMyMHUTa dra (DEpMEHTIap XaMm MaBXKY/,
MacaliaH, mnanauHjga (YCUMIIMKIApAaH  axXpaTWiraH  OKCHJl — THUAPOJIU3UHU
Te3mamtupysun) ontumyM 80° na 6ynamu. Iy maiitaa karanasama (H,O, auar H,O
Ba O, ra mapyaJaHMIINHA Te3MATHPYBYH (GepMent) onTuman xapopar 0 Ba 10° C
opanuFuia, IOKOpPH XapopamiapAa 3ca (EpMEHTHUHI SHEPreTHK OKCHUJIAHUIIU Ba
YHUHT UHAKTUBAIUSCH KE€YaIH.

®depmeHTHUHT MyXuT pH ura Oormmkauru 50 HungaH ONAMHPOK aHUKJIAHTaH
aau. Xap oup pepMeHT yuyH y MakcuMaia (paoJTMTMHU KYpcaTyBYM MyXUTHUHT pH
KuitMatu MaBxkyna. Kymumnmuk depmentiap pH HuUHr HedTpan HyKTa SKUHUA
MakcuMall daosuiikka sra 6ynaau. Kydiu kucioranu €Ku Ky4id UIIKOPUN MyXUTIa
dakaTruHa 6ab3u pepMeHTIap AXIIU UIILIANHIH.
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Bonopoa moHIapuHUHT I0KOpU €KUM macT (onTuman OWJiaH COJNMIITHUPIaHaa)
KOHLIEHTpanusra YTUIIM (PEpPMEHT AKTUBIMTMHUHI OUp TEKHC MacalMiliyd OWiaH
oopasu.

Bonopoa uoHnapu KOHLIEHTPAUMACUHUHT (DEPMEHT KATAJUTUK aKTUBJIUIUIra
TabCUPU YHUHT (aosl Mapkasra Tabcupuja KypuHaau. Typmu peakunon pH
KUMaTiiapua MyXUTHUHT (aosl MapKa3u Ky4dju €KM Ky4uCU3 HOHJAIIraH OYIuIIH
MyMKHUH. ByHnan Tamkapu, MyxuTHUHT pH 1 cyOCTpaTHUHT HOHIAIIUII Japa)kacura,
(depMeHT-CyOCTpaT KOMIUIEKCH Ba peakius MaxCyJloTJapura TabCHp KypcaTaiw,
(EepMEHTHUHT XOJIaTUTa YHAArd KaTMOH Ba aHMOH MapkKaszjiap MYyTaHOCHUOJIUTMHU
aHUKJaraH XoJila Karra Tabcup Kypcaraau. OXUpru XxoJlaT MyXHM JHUKKATHU
TOpPTaAXM Ba MablIyM OKCWI-(QEPMEHTHUHI yuyJaM4Hd CTPyKTypacu (epMeHT-
CyOCTpaTHUHT XOCHJI OYJIUIIN YUyH MYXUM XUCOOJIaHAIH.

Nvmobmiianran ¢gepmentJiap.

V30K BakT O3MK-OBKAaT CaHOATHAA CyBIa OHpPUUAUraH OHpKUH (HEepMEHT
npenapatiapy KyulaHwimb kenuHraH. by ¢epmentnap dakat Oup Maportada
UIUIaTUIAp 314. XO3UPrd BaKTra keiaud GpepmMeHTIIapHu MMMOOMIIA0 KaiiTa-kaiiTa,
Oup Heya MapTa MIUIATUIL YCYJUIApU SPATUIITaH.

NMMoOumianran gepMeHTiap JeraHjaa yJapHU HMHEPT KaTTUK Mojjaiapra
OMpUKTUPUO MYXUTAATru IPKHH XapakaTuHU yeki1ad KYWHII
Tymryauinaan. IMmmoomnaman Gu3nkaBuil Ba KUMEBUN yCyITaApPHA MaBXKYyI.

®duszukaBuii ycynaa GEepMeHT KaTTHK CUPT 103acura, €Ku MojIuMep reib Wyura
KOBaJeHT Oofcu3 OupHUKTHpUO Kyhuianu. Mwucon KuiauO, MeTaul OKCHAJapu
103acua (epMEeHTIapHU aACOpPOLMANAIIHYA KEATHPULI MYMKHH. SIpuM yTKazyBuu
NOJIUMEP WYHUra KUPUTHUII, IPUM YTKA3yBUH MOJMep OminaH (epMEeHT MOJIEKYIaCUHU
a)KpaTHII Ba OOIIKA.

Kumépuit ycynna pepmeHT Ounan KaTTHK (asza opacujia KOBaJeHT OOF XOCHI
KWIMHaaM. Macanan, noiuamMira rpanyiainapura GepMeHTHU TIyTap AUalIerUau
OuJIaH KOBAJIEHT OOF OpKaJId MMMOOMILIAIT MYMKHH.

2.3. OOM tapkudOugaru MUHepaJ MoAaaJap.

Tupuk opraHusMm TapkuOuUJard OpraHuK MoJJanap TapkuOura KynruHa
MUHEpal MoJAanap, HOHJap, KOMIUIEKC OUpUKManap KUpaiu.

Munepan MoaianapHd MUKIOpUra Kapal yjgap Makpo- Ba MUKpO3JEMEHTIapra
OyIuHaIU.

Arap OpraHmsM TapkuOuma ymapHu MuKIopu 107°% mam kym Gymca, ymap
MaKpOdJIeMeHTIap XHcobmaHamn. Mukposnementnapan mukzopu 10°-10° % wu
TalIKWI 3Tagu. Arap MUHEpal MOAJAIAPHU MHUKIOPU 10®° % pman xam oynca ynap
yIbTPaMHUKPOIJIEMEHTIIap ACHUIaIN.

Kansain 3
HMNHCOH OpraHu3Mmra Tylmaaurad KyHJaJauK KUMEBHH dJIeMeHTJIap (Mr1a)
OnemeHT  |B3pociblie Hertun DJIEeMEHT B3pocnsie Hetun
K 2000-5500 530 Cr 0,05-0,2 0,04
Na 1100-3300 260 Co 0,2 0,001

®H.-D. Belitz - W. Grosch - P. Schieberle, Food Chemistry, Springer-Verlag Berlin Heidelberg, 2009, 421-424 6.
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Ca 800-1200 420 (BuTamuH B,)

Mg 300-400 60 Cl1 3200 470
Zn 15 5 P0,>- 800-1200 210
Fe 10-15 7 S0,%- 10 -
Mn 2,0-5,0 1,3 | 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

MakposnemMeHTIapra KaJuid, HaTpHWi, KaJlblMi, MarHui, ¢ocdop, XJIop u
OJITUHTYTYPT Kupaau. Yaapuu muxkaopu 100 r maxcynoT TapkuOuga 6up Heua yH Ba
103 MAJUTUTPAMM MUKAOpUJIa OYnaau.

MukposnemeHTnap opraHusmaa Oup Heda MKraaH Oup Hewa 100 Mkr
MUKIOpUAa Oyiaau.

MukpossieMeHTIap MAapTau paBulia 2 Ta Typyxra OynuHamu: aOCONIOT €KU
xa€tuii 3apyp (kobOanbT, TEeMUp, MHUC, PyX, MapraHen, uoja, Opom, ¢TOp) Ba
AXTUMOJIMH 3apypuid (aTFOMUHUMN, CTPOHILIMM, MOJIUOACH, CEeJIeH, HUKENb, BAaHAIUN Ba
Oomikanap). Xaértuil 3apyp MHKpORJIEMEHT/Iap IIyHAAH MOJJAIApKH, Yjap
eTUIIMaraijia OpraHu3MHA HOpMaJl XaeT-PpaosuaTu Oy3umaam.

NHCOHHU O3MKJIaHUIIKMIA SHT TAHKUC MUHEpaJl MoJajapra Kajabl[ui Ba TEMHUp,
optukdacura Hatpuii Ba Qocop kupamu.Ca - CKICICTHU PUBOKIAUIIHHH
cekunnamtupagd. Mg - wmyckymnapuu Qaomustunu Oy3amau. Fe - aHemus
KACAJUTMTHHM BYXYJra KelaTupaau. ZN - TEpUHU 3apapiiaiiid, YCUIIHU CyCalTUPAIHU.
| - xankon 6e3unu haonusaTHHU Oy3anu
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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 48 157 120 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 79 306
Pork liver 77 363 7.6 18 407
Chicken liver 68 218 18 7.4 240
Pork kidney 173 242 7 7.3 260
Blood sausage 680 38 65 64 22
Fish and fish products
Herring 117 360 34 1.1 250
Eel 65 259 17 334
Cereals and cereal products
Wheat, whole kernel 7.8 381 33 33 341
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 0.43 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 84
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 3.3 242 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 lol 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 0.26 18
Sea buckthorn 3.5 133 42 0.44 9
Yeast
Baker’s yeast, pressed 34 649 28 3.5 473
Brewer’s yeast, dried 7 1410 50 17.6 1900

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

MakposjemMeHTaap

Kanbumii. T Ba CyssKHU acocHil KOMIOHEHTH xucoOmaHaau. bokuméBuii Ba
(bU30MIIOTHK JKapa€HIIApHUA KETUIITHIA MYXUM POJIb YHHANIN.

Karra €mpmaru wmHconnap kynura 800 mr, Oomamap Ba Ycmupiap 1000 mr
UCTEBbMOJI KHJIA/IN.

Kanpiuitnn manOaura cyt Ba cyT maxcynotiapu, nuuuiok (100 r ga 100-1000
mr), Kk nués, kykatnap, 1oBust XucoOaaHaIu.

Maruuii. by snemeHT depmeHTiaapHU (paonantyBuga MyXuM poJib VitHaANIH.
Heps cucremacunn Ba ropak MyCKyJapu paoJusITUHA SXITUITAN]IH.

Kynnna 200-300 mMr uctebmosl KUIMHAIUA. AcCOCaH YCHUMIIMK XOM aménapu
MarHuira 0oi.

Kammii. 90% kanuii xyxalipa nuuja yapaan. HepB umnynbciapyuau y3aTumiga
katHamaau. CyB-Ty3 aJIMalllyBUHU OOIIKApaIu.

Kynnanuk tanad 2000— 4000 mr vy Tamkui 3taad. Kamuidi TaHKUCIUTH I0paK-
KOH TOMUpPH (paonusTura Oy3WIMIINATA OJUO KeIaau.

Kanuiira Oo#t wmanOanmapra, Ypuk, y3yM, JEHTHM3 Kapamu, JIOBHUS, HOXarT,
kaptodens cab3zoBoT-MeBasap kupaau (100-600 mr/100 r maxcynTaa).

Harpmii. MHCOH opraHu3MMHH XamMMa OpraHjapuaa Ba CYHOKJIHUKIapuaa
oynmagn. OcMOTHK OOCHMHHU CakJjalija HEPB MUMITYJIbCIAPUHHU y3aTUIIAA UIITHPOK
staau. OmKo30H pepMeHTIapu (aoJITUTHHH OITUPATIH.

®ocdop. Dochop xamMma opranu3M TYKUMacu TapkuOura kupaau. OpranuzMaa
KeTaJUraH CUHTE3 Ba THAPOJIU3 KapaCHIapuaa MyXuM axaMusTra sra.

Kynpanuk tanad 1200 mr.
XalBOHJAH OJIMHAJIUTAH MaxCyJI0TIApAa YHU MUKIOPH IOKOPHU.

Oarunryrypr. by monna okcun TtapkuOura kupand. OKCui ajamanryBHia
MyXUM axamusiTra 3ra. YHU MUKIOPU OKCUJ MHKIOPUIa TYFpHU IMPOHOPLHMOHAIL
Kynnanuk Tanad kyaura 400-600 mr

Xaop. @DepMEHTIApHU aKTUBJIAWIW, OLIKA30H CYKOKJIWTH XOCHJ KUJIadu,
1Jia3ma IaKiaHaau,
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Kynnanuk tana6 5000 mr. Opranuszmra Ol Ty3u KYPUHUILIA TYIIIAIH.
MukposjeMeHTaap

Temup. by sieMeHT oOKCHUIIaHUII-KAUTApUIUII peaKUMsuIapuiIafa UIITHPOK
3THO Hadac OJUIIHU TABMUHIIOBYM OMpUKMaiap OMOCUHTE3UAa UILITUPOK ITA/IH.

Opranu3maa TEMUpPHU €TUIIMACIUIM aHEMUsSHM Oomka Oup Heda
KACAJUTMKIIAPHU PUBOXKIAHTUPAIH.

Tana6 xynura 14 mr. FOkopu napakajga maiijananrad yHIa YHU MHUKIOPH KaMm
Oynamu. TeMupHM €HTUN V3NalITUpPHIAAUraH (GopMacu TYIITIM MaxcyloTiapaa,
XKUTapaa, Tyxym capureaa kyn 6ymaau. ( 2000 mr/100 r maxcynotaa).

Mmuc. Muc okcunnap Ousan Oupukkan xonaa 0ynaau. Kynruna ¢pepmentiapHu
aKTUBATOPHU XUCOOIaHAIH.

Kynnanuk tanab 2 mr. XKurapaa, Tyxym capufuia Ba Kykariaapaa Kym 0ynaau.

Hon. Mo THPOKCHH rapMOHJIAPMHHM CHHTE3MJa MYXHM axaMmsTra sra. Mon
eTuiMaca OyKOK KaCaJUWTMTUHU BYXKYTa KEITUPAH.

Kynnanuk tanad 100-150mkr. OOM (4-15 mxr%), nenrus 6anuruaa 50 mxr/100
r, Tpecka kurapuna 800, nenrus kapamuaa - 50 mxr gad 70 000 mxr/100 r. raua
oynanu. Maxcynorra ucCukiIuk Ouinan unuioB 6epriranaa 30-60% iykosaau.

Ep yctu ycummuknapuaa 10-100 mapra kam Oymanu.lllyHunr yuyn 1 kr ty3
TapKuOuTa 25 Mr KYIIWIaan.

®1op. Prop eTMmIMaca THUII KaMCAJUIMTH PUBOXJIaHaIu. OpTUKYAa MUKIOPH
XaMm, s’bHU Tulaa durunaan Ba Tum panrunu y3raptupamu. Kynnanuk tama6 0,2 -
3,1 mr, €ém Oonanap yuyH kynura 0,5 mr.

Xpom. By snemeHT yrineBoj Ba JMIHUJA aJIMAIIYHYBUAA MyXHM axaMmHsTIa 3ra.
[TuBo aunTkucu Ba xxurap Oy snementra 00it (10—80 mxr/100 r).

Mapranen. bup KyHna MHCOHHM OMp KI' OFUpPJUIUAra Maprasenra Oyirad tanad
0,2-0,3 mr Tamkwi sTaau. Mapraserra 00 MaxcyJaoTiaapra Xy MeBaiap, 401, Kakao
(100-200 Mkr/100 r) Kkupaau.

Huxeab. llnak. Moaub6aen.KodaabT.

TexHOTO0rMK HILTIOBJIAPHH 03MK-0BKAT MaXCyJa0T/IapH TAPKHUONIAru
MMHepaJI MOAJATAHU Y3rapuIln.

XoMm aménapHy KaiiTa WOUIANIA YHU TapKUOWJard MUHEpal MOJAJalapHU
MUKIOpY Kamasinu. MacanaH, yH €pMacu oOfumia JOH KOOWUTH Ba MYypTaruHu
aXpaTHII XHUCOOUTa YHU TapKUOUIaru Mo 1ajiap KaMasiu.

Byrnoit yau tapkubumaru xyn mukgopu 1,7%, onuii HaBimu yuna 0,5%, mact
HaBiM yHAa 1,5% raua 6ymanu. Cab3oBoT Ba kapTodennu tozanamaa 10%man 30%
raya MHHepaj MOJJaiap KaMasiam.

['Vmr, Oanuk Ba mapaHia TYIITIApU CYSAKAaH aXpaTWIraHaa KalblUWd Ba
dbochop MUKIOpU KaMasIIH.

Arap cysik OuiiaH nuIMpuica Kaapluid Mukaopu 20%rava omaam.

Cucdarcus xuxosnapia XoM aménapra MIUIOB Oepuiranja TEMUP MHUKIOPU
30% raya omraam.

KoHncepBananran wmaxcynorinap TeMmHup OaHKajapja cakjaHraHia XaM YHU
MUKI0opU owmaau. OKcHIUIaHMII >KapaéHu Kywasau. MaxcynoT TapkuOuja 3apapiu
MOJIIaIap XOCHIT Oy aan. (KYproIiH, KaIMUi, Katai).
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Kansan 5
Byrnoit yHu TapkuOuiaru MuHepasil Moaanap
(Mr/100 T MaxcyJoT XucoOu1a)

DJIEeMEHTIIap byrnoi yau Onuii HaBIM €pma
Ca 41 16
P 372 87
Fe 33 0,8
K 370 95
Mn 60 16
Zn 3,90 0,07
Cu 1,00 0,32
Mo 0,14 0,02
Mn 3,20 0,83
Cr 0,014 0,002

Nuyumnuk MaxcynoTiiapyu TapKuOuga TEeMHUPHU MHUKIOPUM S5 MI/JI Ba MHCHH
MUKIOpH 1 MI/1 omica JIoMKajlaHUII XOCK OYiaiu.

2.4. OOM TapkuOuaaru aJJUMEeHTApCu3 MOJIaJiap.

AnuMeHTapcu3 Mojjanapra O3yKa MaxcyJloTiap TapKuOuaaru 3apapcus
KyImmM4a Mojaaanapra aiTtwiaau. bynmapra o3yka KymmMuanapu, 6aimacT Mojaanap,
IpPOOHOTUKIIAP KUPAIH.

AHTHAIUTMMEHTap MoOJJajapra O3ykKa MaxCyJoTJIap TapKuOWIard OpraHu3M
y4yH 3apapcu3 JIGKMH HYTPUEHTIApPHH Xa3M OYIWIINra TYCKWHINK KUJTyBYH
Moanapra auTuinaad. Mucos Tapukacuaa OKCUUTapHu (hepMEHTATUB THIPOJIM3UTa
TYCKUHJIUK KAJTYBYM OKCWJ TaOMaTIM HWHTUOUTOpPJApHU, AaHTUBUTAMHUHJIAPHH,
aHTUMUHEpAJI MOAAANIApHU alTUIII MyMKHH.

Ha3sopar caBosuiapu:
1. ®epMeHTIapHU OMONTUK TaOMATH KaHai?

. CyOcTpar Ba pepMEHT KOHIIEHTPALMSICH PEAKIUS TE3MUTUra KaH1ail TabCup

stagu’?
. Kanmaii pepmenTnap o3uk-oBKaT caHOATHAA KEHT KYyJUTAaHWIIAIA?
. UmmoOumianrad gpepmeHTiap Huma?
. MakposnemenTnapra KaHaail KUMEBHUI dJIeMEHTIAp KUPaIu?
. IuCoH opranm3Mmia MUHEpaI Moaap KaHaka GyHKIUsIIApHU Oakapaaun?
. lHCOH opranu3mMuia KalbLIUHHU aXaMUsATH KaHaka?
. MukpossieMeHTIapra Kaucu KUMEBUU 3JIEMEHTIIAP KUPaAu Ba MHCOH
OpraHu3MHIa MUKPORJIEMEHTIAPHU aXaMUATH KaH1an?

9. UHcoH opranu3muia TeMup Kanjai Basudanu 6axapaau Ba KaH/1ail 03UK-
OBKAT MaxcCyJOTJIapua YHU MUKJOPHU IOKOPHU?

10. Mo TAHKKCIUTY HUMAara oIub Kexamau?

11. TexHonOrMK MILIOBIAP MUHEPAT MOJIajapra KaH1ail TabCUp 3Taau?

N

00O ~NOoO N bW

DoiigaJaHUITaH aJa0uéTaap:
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. Belitz H.-D., Grosch W., Schieberle P., Food Chemistry, Springer-Verlag

Berlin Heidelberg, 2009, 600.
. [umesas xumus: Yue6./A.Il.Heuaes, C.E. TpaybenGepr, A.A. KoueTkoBa u

ap. TUOP/, 2004, -640 c.

. 'amaropoBa B.C., Pxeunnkas JI.D. IlumeBas xumusa. JlabopaTopHblii
npaktukyM. Cankrt-Iletepoypr, TMOPJI, 2006, 137 c.

. Cxkypuxun W.M., Hewae A.Il. Bce o0 mnmmie ¢ TOYKH 3pEHHUS] XUMHKA:
CnpaBouHoe n3nanue. —M.: Beicmias mkoia, 1991. -286 c.
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3-maB3y: O3UK-0BKAT MaxcyJ0TJapu TAPKUOUAATH KYyIIUMYAa MOIAaJap.

Pexa:
. KoncepBantnap.
. AHTHOMOTHKIIAP.
. AHTHOKCHIaHTIap.
. buonoruk ¢aon kymumyanap.
. En Mopmanapnu knaccudukamusacy Ba MaxcynoTiapra TyLIUII
WYIUTapH.
. TOKCHK MO aIapHy TypJIapH.
7. O3UK-0BKAT XaB()CUIUTUHU HA30paT TU3UMHU.

DN AW -

o)

Tasanu udopanap. Copoum xucioma, Oen3ou KUCIOMA, HU3UH, HYMPUYesmiap,
npoOOUOMUKIAD, MUKOMOKCUHAAD, PaHe Oepyyu Mo00anap, paouoakxmus moooaiap.

Taiép  maxcymoTnapHu  Oy3WJIuIId  Mypakkad  Qu3MK-KMMEBHM  Ba
MHUKPOOUOJIOTHK kapaéHiap Tydaitim 103 0epasu.

Mukpoopranu3miiapHd ~ pUBOKJIAHUIIM ~ HATWXKacuja Xocwi  Oynaaurad
TOKCHHJIAp OPTaHU3MHU 3axapiiaiiiu Ba EMOH oKuOaTiapra oiaub Kenau.

MaxcynoTinapHu cakjail MyAJaTUHU Y3aWTHUPHUII Makcaauaa KaauMaaH Typiu
yCyJulapuHu Kyiab kenrannap. by ycymnmapra kypuTwi, Tys3nail, ykcyc, €F, acad,
OJITUHTYTYPT aHTUApUAM OmiaH unuioB Oepuin kupanu. X1X acpHuHr oxupu XX
acpHUHT Oolmiapuga KHUME COXaCHHU PHUBOXJIAHMIIN Ty(dainu KUMEBUU
KOHCEepBaHTHap KyyulaHwia O6ouutanau. bBymapra GeH30il Ba canuumi KUCIOTalapH,
yJIapHHU XOCHUJIANapH KUPAIH.

3.1. KoncepBaHntaap.

KoHcepBanTinap - O3MK-OBKAaT MAaxCyJOTJIapuHU  CaKjalml  MYyIJAaTHHH
y3alTUpaauras, MUKpPOOpraHU3MIIApHU (OakTepusIapHH, 3aMOpyFiapHu,
QUUTKUJIAPHU) PUBOKIAHUIIMHYU TyXTaTaJAUraH MO Aajapra auTuiaiam.

AHTUMUKPOO Mojaganap OakTtepunua xoccara (OakTepusIapHU YITUPUHUIIT
xycycusitura) €kd  OaKTepHOCTaTHMK  Xoccara (OakTepustHu  YiaaupMmaciaH
PUBOKJIAHUIIIATA TYXTaTHUII XYCYCHUSITHUTA), (G yHTHUCTATHK (3amMOpyFrHU
PUBOKJIAHUIIUIIMHN ~ TyXTatumra) ¢Exkd  QyHrunun  (3aMOpyFlapHU  YITAPHUII
XYyCYCHATHTA) XOCcaciaapura 3ra 0ynasmu.

O3uK-OBKAT caHOaTHAAa KyJjamra pyxcaT AJTHITaH KOHCEpBaHTIapra
KyWujaruiaap Kupaiu.

COPOUHKHUCTOTACH ...eeveveeeereeenereeenveennns E200
CopOaT HATPHH ...ccvvverereeeereeeieeeveeenene E201
CopOaT KU ......cccvveereveeerreeereeenreenne, E202
CopOaT KATBIHH .....cccvvveeeereeeeeeieeeeeenen. E203
| 15321670 7 797 (63 (0} - N E210
BEeH30aT HATPUM ..oeeevnevieeeeeeiinieeeeeeeeee, E211
BEeH30aT KT .....oovvvveeeiiiieeeeeeiiieeenn. E212
BEeH30aT KAIBIUMT ...ccoeuvvveeeeeeeirieeeeeeenne E213
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VYnapHu camapaJopiauru Ba Kysulaml ycinyOnapu, yiapHU KUMEBUM Tabuatwra,
pH myxutura Gornuk. KYmuumiamk KOHCEpBAaHTIAp KHUCIOTAM MYXWUTIA caMapacu
Kywid.pH MyXuT KypcaTKWYMHU MacCalTUPUII MaKcaauja yKCyC, 0JIMa, CYT, JUMOH
Ba 0OIlIKa KUCIOTIAp KYJIaHUIA/IH.

KoHcepBanTnap onatna KoHcepBaJlallHU — (QU3MKaBUM  ycylmiapu  Ouiad
(KM3mUpHII, KYypUTHIN,) OMPTajvKAa WILIATUIAAUd. By SHEprHsHM TeXallira UMKOH
oepamu.

KoncepBanTiaap Kyiiugaru tanadJapra ;kapo0d Oepuim Kepak:

- KEHT TabCUP ITULI CIIEKTPUTa;

- MUKpOOpTaHU3MIIapra HucObaTan camapan;

- MaxcyJoT TapKUOUIa caKIaryHya y3rapMaikoJIuIIH Kepak;

- TOKCUHJIAP XOCHJI KUJIMACIIUTH;

- MaxCyJIOTHU OPTaHOJIETITUK XyCYCUSITUTa TAbCUP ITMACIIUTH;
-KyJulamra KyJiau;

- ap30H OYJIUIIN Kepak.

KoncepBaHTiIap KyidnAaru XyCyCHsiTra 3ra 0yJaMacjnuru Kepak

- ¢pusmonuk xaBdiu;
- MaxCyJIOT KOMIIOHEHTJIApY OMJIaH TabCUPJIAHUILIN;
- OKOJIOTUK Ba TOKCUKOJIOTUK MyaMMOJIApHU KEITUPHUIII;
- 6ab3u OMp MaxcyaoTiaap UILIA0 YUKApHUIIAa MUKPOOUOJIOTHK KapaHuapra
TabCUP ITMACIUTH KEPaK.
3.2. AHTHOMOTHKIAP

AHTHOMOTHKIIAP O3UK-OBKAaT MaxCyJOTiapuHU (TYIIT, OaluK, mapaHaa TYIITH,
cab30BOTIIApHN) OY3WIMIIMHA CEKWHJANITHPYBYM KyIITUMYa MOJJIa XUCOOJIaHAH.
Meaunmaa y4dyH pyxcaT STWITaH aHTUOMOTHKIAP, O3UK-OBKAT MaxCyJOTIapH
YUYHKYJIJIalra pyxcar OSTHIMaWau. AHTHOMOTHKIAD MAaxXCyJOTIapHU CaKJIaml
MyAJaTHA 2-3 Hwirada y3adTupuiid MyMKHH.  O3HK-OBKAT MaxCyJOTJIapUHU
cakJialia HU3MH Ba MUMapUAaH KYJJIall KeHT TapKaJraH.

Husun (E234) — Ci43H23003757; — mentuaiu aHTUOMOTUK XUCOOJIaHAIH.
Kypyk xonataa sixmm cakiaHaau. HuszuH cynak npoTeosldTuk ¢depMeHTIapura Ba
OIIKO30H (hepMeHTIapura TabcupyaH. JIeKkWH OLIKO30H (epMeHTIapura YuJamiiu.
Huszun wmabiym OakTepusulapHU YCTUpUIN YCyluJa oJinHaaud. ['pamm MmycoOar
OakTepusiiapra, CTpENTOKOKKa, Oaluiul Ba OomiKa OakTepusuiapra TabCUPHU KYUIH.
Crepunuzanus XapopaTUHU TMacalTupuiura HMKOH Oepamu. [lumuiok wunnad
YUKapuIlga, Ca030BOTIAPHM KOHCEpBALMSUIAIAA, CYT MAaxXCyJOTIapHHU CaKJIaml
MYyAJATUHU Y3aUTPUILIA KYJJIAHUIIA N,

3.3.03ykaBuii aHTHOKCHIAHTJIAP.

O3ykaBuUll aHTUOKCUIAHTIApra OWPHHYM HaBOATAAa JUMUUIAD TapKUOHIATH
TYMHMarad ¢€r KUCJIOTalIapHU OKCHJIAHUIIMHUA CEKUHJIAIITHUPYBYM MOJAajap
kupagu. by kymmmua Mojganap TEXHOJOTMK QyHKuuscura kypa 3 cHudra
OYynuHanu: 1) aHTHOKCUIJIOBYMIApP;, 2) CHHEPreTUK AaHTHUOKCUJJIOBYWIAp; 3)
KOMILJIEKC XOCHJI KHITyBUMIIAP.

Ackop6uH kucinora .... E300
Ackopbat HaTpHi ......... E301

%H.-D. Belitz W. Grosch P. Schieberle, Food Chemistry, Springer-Verlag Berlin Heidelberg, 2009, 454 6.
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Ackop0at KaJabluH ........ E302

Ackopbat kamui .......... E303
ACKOpOWJIMAIBMUTAT ...... E304
Ackopbuiicreapar ......... E303
TokodeposoB apaaliMaCUHU KOHIICHTPATH  .......... E306
Anbda-Toxodepo ........ E307
["amma-TokO(EpoI CHHTETUK .......... E303
Jlenbra-ToKO(epos CHHTETHK ......... E309
[Tponmiramnar ............ E310
OKTHATIIAT ............. E311
Jopemunranniar ........... E312
I'Basik cMonacu .......... E314
N3oackopoun kucinoracu E3 15
N3oackopbat HATpHil ...... E316
N3oackopbat Kanui ....... E317
I'mroko300kcunasa ........ E1102
Ba Oorkanap
Ermapuu okcuamaHumu - Mypakka® kapaéH Oyaumb  paauKans-3aHKHp

MEXaHU3MHM OpKaiu KeTaau. OKCUIIaHUIIHK OOUUIAHTUY  MaxcyJloT Oynuo
NEPOKCUIap Ba TUAPONEPOKCUIap Xucobmanaau. bymap OupnamMun oKCHATAHUII
MaxCyJloTH XucoOJaHaau. YJapHU Mypakka® Y3rapumm Ty]aiam HKKUIaM4d
OKCHIJIAHUIII MaxCyJIOTJIapy CHUPTIAp, adbAeTuiuiap, KEeTOHJIAp Ba Y3YH 3aHXKUPIU
KHUCTIOTaJap Ba yJapHU Xocwjananapu Xxocus Oynaau. OKCHUAJNIAHUII TE3JIUTUra
MaxCyJloT TapKkuOHu, OWpWHYM HaBOaTHa JIMMNUUIAPDHU TapKUOW Ba TY3WIIUIIH,
Xapopar, HaMJIMK, METaJl MOHJIapH Ba EPYFIIUK TabCUP STAH.
AHTHOKCUAJIOBUMIIAP TAbCUPHU acoCHa yJIapHU KaM (aoyl paguKaiap XOCHI
KWJINIIN €TaIH.
ErnapHy OKCHM/UIAHMINM Ba AHTHOKCHUIAHTIAPHH TAbCUPMHM KylHaaruya
Tapudaan MyMKHUH:
Er xucnoracu éku anuiy Xxap XuJ OMUJIAp acOCHa XOCHI KMIIAéTraH >pKHUH
pamukamu (R) Kuciopos GHIaH MePOKCH PaXHKal XOCHI KUIaIH.
R +0, — ROO
By ana Oomka TyiinHMaran €r kuciaotacu Ba ammiau Owinan R-H tascupianu®
SIHTY PKHUH paiiKall Ba TUIPOIIEPEOKCHU ] XOCUIT KHIIAIH.
ROO +RH—ROOH +R
BomnanFuu  naBpupa CeKMH KeTa€TraH peakius, THIPOINEpPEeOKCHTIapHU
TYIJIaHUIIN OWJIaH apyaiaHaay Ba sSHTU paJuKauiap XOCHI OYIUINY Te3Maliaau:
2ROOH — ROO + RO + H,0
AHTHOKCUIAHTIAPHU KUPHUTHUII SHTU PAJUKAJUIAPHU XOCHJ Kuiaaau A’, JeKUH
0y R’ nan okcunanuiira 6apkapopauru owiad dhapkiaHaIn.
AH+R— A" +RH
AH + ROOH + A
A +R — AR
3.4. buogoruk ¢gaosa Kymumyasap.
buonorukdaonmoananap-rabuuitonoI0rukMo11anapo0an003 K-
OBKaTMaXCyJIOTIapUOUIaHUCTEMOIKUINHAIH.
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Xo3upru BakTaa ymap 3 rypyxra OymuHanu.  Hyrtpuuestukanap,
napadapmaleBTUKaiap Ba MNpoOMOTHKIAp. Xap Oupu rypyxuanapra OYIuHaAIM.
Hympuyesmuxnap (03yka MaxcyjioTJIapHU KylIMM4ya MaHOaM — HYTPUEHTIAp) —
Oouonoruk (aoa o3yka KylmmMyalapd, MaxCyJIOTHM KMUMEBUN TapKMOWHU pOCTIIAlll
YUYH KYJUJITAaHWIAJIU Ba KyHuaaruiapra Oy imHaau:

- OKCHJI Ba aMUHOKHCIIOTJIallap MaHOau;

- 3CCEHIIMAI &F KUCIOoTaap MaHOau, Ernap Ba €F1a SpUIMTaH BUTAMUHJIAP:

- YCUMJIUK €FJ1ap acoCu/a,

- OanuK Errapy acocuia;

- YIJIeBOIap Ba KaHAJIap MaHOAaW;

- CyBJIa SpUIIMTaH BUTAMUHJIAP aCOCH]Ia; MUHEpaJ MO aajnap MaHOau

(Makpo- 1 MUKpPOAJIEMEHTIIAP);
- 03yKaBHil TYKUMaJiap MaHOau.
llapagapmayesemuxnap (puznonoruk Gaosi XyCycUuaTid Mojajaagap MaHOau) -
npoduiIakTUKa, Tepanusi Ba OpraljapHu (PU3HOIOTUK (aoJUATHA TabMUHJIAII YUYH
Ouonoruk gaoi Kymmmyanap Kydujaaru rypyxjapra OyJinHau:
-V cHMITHK XOM aIécH acocua:
Kypyx
Cyroxk
- XalBOH XOM alI€cu acoCua:
['yir cyt xomamécu Ba spuMMaxcyinotiap,
banuk Ba eHrn3 MaxcyJoTiaapu.

[IpobuoTukmap — O3MK-OBKAT MaxCyJjoTiapu Y4yH Ouosoruk ¢aon
KymmMuaniap. YJIapHH ~ TapkuOura THUPUK  MHUKpPOOpraHU3MIapBa  yJapHU
MeTabonuTiaapu Kyiuaaru rypyxuaiapra OyinHaau;

- T03a MUKPOOPTaHU3M KYJIbTypacu acOCUAru MpoOHOTHKIIAD;
- apajai TapkuOIu NpoOHOTUKIAp (aAMUHOKHUCIIOTAap,
MHUKPOAJIEMEHTIIap, MOHO Ba AUcaxapuyiap Ba OolKaiap KYIIHIraH).

IIpoouoTukaap. [IpoOuoTukiIap O3MKIAHMIL Y4yH MaxcyjiaoT OYnu0 yiapHH
TapkuOura MHUKpOO Ba MHUKpOOCH3 TaOMaTiu MoJAanap KUPUTHIAIU: THPUK
MUKPOOpPraHu3mMiIap— HopMall Mukpoduiopa OYaubd  ymapHH MeTaboJUTIapU
OoubugobakTepusUIapHl U JAKTOOAUWJIApHU - YCUIIMHM Ba  (haOJUIMTUHU
KaJaJUTalI THPAIH.

[IpobnoTukIapHu camMapacu yJlapHU TapkuOuWra Ba HMHCOHHHU  SIIIAIN
[IAPOUTIAPUTa Ba MUKPOOHAI IKOJIOTUACUTA OOFIIHK.

[TpuobuoTuk cudatuaa KyutaHWIaAuraH MUKpOOPTaHU3MIIAp FOKOPU TE3THKIA
yeumu, nact pH kypcaTkuira BayT KOIMU KUCIOTalapura YuaaMian OVIUIITY Kepak

Acocuii pyHKUIHACH:
- 3apapJIi MUKPOOPTaHU3MJIAPHHU YCUIIIMHU TYXTATHILL,
- TOKCUHJIAPHU HeWTpanu3aius Kuiuim, pH Hu HopMayutalTupuiy;
- pepmenTIapHU HAOTTUTHHU OMUPUO EKU KaMauTUPUO
MeTa00IM3MHU OOIIKAPHIII.
Cnenudux > dextap:
- aHTUOAKTepUal XyCyCHUsITIIH;
- aHTUMYTareH XyCyCHUSITII;
- QHTUKAHLEPOTeH XyCYCHUSITIIN;
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- JAKTO3a METa0OJIM3MUHU SXIIIHIIALI;
- XOJIECTEPUH MUKJIOPHUHH KaMaWTUPHILL,
- IMMYHH CUCTE€MAaHH OLIMPHIIL
X03Upru BakTJa ONTHMaJl OBKATIAHUIIHA TabMUHJIAII MaKcaauaa (Gu3noJI0TUK
Tanabra, )KUCMOHMI IOKJIaMa Ba KMHCTa Kapad O3UKIaHUII MeEpaapy aHUKJIAHSTH.
O3uK-0BKAT KYIIUMYAJIAP XaKUIa YMYMHUI TyIIyH4Ya
O3yka KymuMyanapy - TaOMUil Ba CHHTETUK Mojiaiap 0yinb o3yKaBUid MOIa
cubpatuaa Y3mamITHPUIMANRIN. VYnap o03UK-OBKAaT MaxcyloTjiap Tapkuoura
KYIIMIMIIMAAH MaKcaJ, MaxCyJOTHM CakJaml MYAJATAHU Y3aUTUPUIL, TalIKH
KYPUHUIIVHU  CAaKJalll Ba OPraHOJIENTUK XYCYCHUSITIAPUHM  y3rapTHUPHUILTa

KApaTWJITaH.
MaxcynoT TapkuOMra oO3yKaBHH KyllMMuajgap KyWHJIard Makcal Y4yH
KYIIWJIaAN:
1. Xowm aménapHu KaiiTa MIIUTAIIHY, KaJOKIAIIHY, CAKJIALIHU
TaKOMWJIJIAIITUPHULL.

2. Tabuuii cudar KypcaTKUuUIapUUHU CaKJIalll.
3. OprasofienTuK XyCyCUsSTIapHU, €KU TY3WINILINHU , 0apKapOPIUTUHU
Y3aUTUPULLI .
O3ukaBuil KymuMmuanap Oup Heda rypyxsiapra OyViuHaau:
-03WKaBUA MOJJANIApHU TY3WIUIIMHN SIXIMIWAJIARAUTaH Mojjanap (paHr
OepyBYM Mo IaIap, paHTHA OapKapoOpIAIITUPYBYH, OKAPTUPYBUH MOAAIIAP);
- MaxCyJoT TabMUHHU OOIIKapyBuM Mommaiap (TabM OepyBYM Mojdaiap,
MIUPUHIIAIITAPYBYH MOJIaap, KUCJIOTanap);
- MaxXCyJOT KOHCHUCTEHIIMSACHHHM OOIIKAPHUIN Ba KATTUKJIMKHU IAKJIAHTAPHUIII
(KyIOKJIAIITUPYBYH, T€JIb XOCHI KHIIYBYM MOJIaj1ap, SMyJIbraTopiap u Oomkanap);
- MaxCyJIOTHU TaOMUIINTUHU Ba Cakjall MyJAaTHHHU y3aUTUPYBUH MOJIaiap
(KoHCepBaHTIIAp, aHTHOKCUAAHTIAp Ba OoIIKanap).
Xo03Upru KyHzia 03MK-OBKAT MaxCyJoTjiapura Kymuiagurad Kymumyanap 500
JlaH OPTHO KETTaH.
Pakamiu konnam acocuja Kymumyanap Kyiuaaruya cuH(pIaHTaH.
- E100-E182 — panr 6epyBun Moaanap;
- E200 Ba 299 — xoHcepBaHTHap;
- E300Ba E399 —antnokcumantiap;
- E400 Ba 499 — KyrOKJIMKHH OapKapopaallTUPYBUH MOJi1anap;
- E450 Ba E449, E1000 — smynbraropiap;
- E500Ba 599 — kucnoranukHu O0MIKapyBYH MOJAaiap, IOMIIaTyBYMIAp;
- E600 Ba 699 — TabM Ba XylIOYWIMKHU Ky4alTHPyBUYHIIAP;
- E700—E800 — 3axupa uHaekcnapu;
- E900 Ba keiluHruinapu — HOHHU SXIITUIOBYM MOJIaJiap.

Maxcy10TJIapHi TAlIKM KYPUHUIIHHEA AXITWIOBYH MOIAJIaP
O3zykaBuii panr 0epyBYM Mojanap (Tabuuii panr 0epyBYM Mojdanap, CHHTETHK
paHr OepyBYM MOJJjajIap Ba HOOPraHUK paHT OepyBUM MOAAANIAP KUPAIH).
3aMOHAaBUI TEXHOJIOTHATA Kypa MAaxCYJOTHM KaWTa HIUIANIa KaWHATHUII,
CTepUJIIaIl, KOBYpHUII Ba OOlIKa >kapaéHnap KyJaHuwiaad. bymap MaxcynoTHH
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TalIKd KYPUHUIIMHYA Oy3aau. MaxcyJloT paHTMHU Cakjiall MakKcaauaa panr OepyBUH
MoIanap KYIIniaaam.

O3zykaBuii panr
OepyBUM Mo anap

— T

Tabuuit mognamap CunTeTHkK
Moaanap
Opranuk Moanap Hoopranuk

Moaanap

Tabuuii pane bepysuu moooanrap

KypKyMUHIAD .ooocveeeiieeeeieeeee, E100
PubodnaBuHIAD ...ooocvvveeviieiienne, E101
ANKaHET, ATKAHUH ......coeeeeeeeeeennnnn. E103
Kapmunnap, Komenui.. ................. E120
XIOPOPHUIIT ...vveeeeriieeeiieee e E140
XopopuIHU MUCTTH KOMIUIEKCH .... E141
KaH KOJEPUBI ...ccoveevvveeeeeeiiinann. E150
KapoTuHIap .....ccccevveeeiiieeeeee, E160
KapotuHouamap .......ccccceevevenvvnnennn. El61
AHTOLMAHIAD .eeevvvveeeenereeeeereeeenne E163
OB3YKaBHUHM TAHUH  ...ceeeerevveeeennnennns E181
Mumnepan pane 6epysuu moooanap

KyMUD oo, E152
JLapaXT KYMUPH. ....cccervreeerereeeennnnn. E153
Kammuitan kapOoHaTim Ty3napu......E170
THUTAH TOUOKCUIN «.ceveeeveeevaeeennnnnn. E171
TeMup oKCUIN Ba TUOKCU[IH............. E172
KyMUIIL ..o, E174
(0 2141 1 ¢ PO PR E175

TapTpasuH .......cccceeveeeeeireennne E102
XHUHOJ CAPUFUBIN .....oeevneeeenne. E104
CapuK 2G .....coovvveveeeieeeienn, E107
Cauk «conHeuHslit 3akat» .... E110
Azopybun, Kapmyaszun ......... E122

ITonco 4R, [Tynuossiii 4R ....... El124
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Kuzun 2G ... E128
NHAUTOKAPMUH  .......eeeeennnneee. E132
Tabuuii pane bepysuu moooanrap.

Bynap nunna kapoTUHOUJIApHU, aHTOLUUAHIAPHU, (DTABOHOUIJIAPHU KEJITUPUIIL
MyMKUH. By Monnamap 3axapnu sMac, JIEKUH Oab3WIApUHU KYJUIAIIHU MEEpU
VpHATHUIITaH.

Cunmemux pane bepysuu moooanap.

CunreTuk paHr OepyBunM Mojdanap Oup KaHua ad3amiukiapra sra. Yiap
EépKun panebepaou, xap xun mavcupnapea wudamau. byrapea taptpazun — E102;
kapmyasud — E122; kopa sntupok — E151); ungurokapmun — E132 Ba Gomkanap
kupaau. bymapHu xaMmacu CyBaa SIXIIU SPUNAN.

Munepanvhule (Hoopeanux) pane bepysuu Moooana:

Bynapra MuHepan NnUrMeHTIap Ba METAJIap KUPAJIH.

Yronb E152 Kopa
Hapaxt kymupu E 153 Kopa
Tutan nuroxkcuau OK

Temup oxkcunsl E 172

O3yKa MaxCyJIOTJIAPHM CTPYKTYPACUHM Ba PU3MK-KUMEBUI
XYCYCHUSAITJIAPUHY Y3rapTUPYBYH MOJAJIaP
Bynapra MaxcyJlOTHH pEOJOTUK XYCYCHUSITIIADUHM Y3rapTHUPYBUM MOJJ1ajap

Kupaau. bymapra KyrOKIAIITHPYBUM, Tell XOCWJI KWIYBYM, TAaIllIKU KYPUHHUIINHU
OapKapopamTUpyBud, CUPT (Haoa Moamanap, SIMyIbraTopiaap KylmuK XOCHI KATyBUA
Mo iaap KUPaau.

Moougurayuanranean kpaxman.

Momudukammsutanran  kpaxman (E1400 — E1451) o3ykaBuii Kymmmua
XUCOOJIaHAIN.

I'mapoJusaanran Kpaxmali.

dTepuPUKANUIIAHTAH KPAaXMaJl - THHUKJIUTH OLIUPUITaH

AlleTH/UIAHTAH KpaxmaJi

Llennonosasa ynu xocunanapu.

bynapra nemmono3a Ba 1LE/UTIOJ03a acoCHJa OJMHTaH MOJAJaiap KUpaau
(E460-E467). Mexanuk €Ky KUMEBHI UIIIOB HATHKACUA OJIMHAIM.

Metunuennonoza — E 461, Ortunnemnonoza-E462, T'uapocunponuniiien-
mono3a E463, u np.

Ilexmunnap. I'env 6a dcene xocun Kuyguu 03yKasuil Kyuumua Xucooianaou.

Monexyncacuda «kapbokcun epynnacu Oyneanu Y4yw Memannap Ounam

KOMMNJIEKC XOCUJI @uﬂadu.
Mg< Mn< Cr<Hg<Fe <Ni< Co < Cu<Zn<Sr< Cd< Ba< Pb.

Oxcuinap OwiIaH KOMIUIEKC XOCWI Kuianu. KaszenH OuiIaH KOMIUIEKC XOCHI
KUTUO ~ OKCWJI ~ MOJEKYJIacHHH  YMYMHHA  3apsWHH  y3rapTHUpagd  Ba
OapKapopIamTHpaIn.

Heneus ycumnukiapu noiucaxapuonapu.

Anveun xkucroma ( E400) Ba ynu ty3napu (E401-E405) nommcaxapuanapra
kupaau. KyroKamTupyBun Ba rejib XOCHI KUTYBUN XUCOOTaHAIH.
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Kansan 6
O3yKaBHil alruHATIIAP

Ko |Hommanumm MoHoMep KoJIauruaaru
KaTUOHHU TaOHUaTH

E400 |AnpruHoBast KMCJIOTa H

E401 |Anprunat Hatpuit Na

E402 |Anprunar xaani K

E403 [Asprugat aMMOHUI NH,

E404 |AnpruHat Kaiabiui Cayp

E405 |{TIponunenraukonbanbrunat (I1TA) CH,; - CH- CH3
OH

JKenamum - 2env xocun Kunysuu sieona oxcun xucoonanaou. Mon.osupaueu (50
000—70 000). AMuHOKHMCIIOTA TapKkuOM Kyhmmarmda (26-31%), mposmnu (15-18%),
ruapokcunposvH (13-15%), rmyramunoByro kucioty (11—12%), acnaparuHoByro
kuciorty (6—7%), ananun (8—11%) n aprunun (8-9%).

Omyibraropiap.

MaxcynoTtra Oup Xu1 AUCTIEPC XyCYCHUSATHU CakjIall yuyH KyJUIaHUIaIu.

OMyNbraTopiapHd  CHUH(IIAHWIIN.  AHHUOHJIM, KAaTHOHJIM Ba  HOHCH3
aMyJbraropiapra cuHpiaHaan. AHHOHJIM dMyJbratopiap to3acuaa KapOOKCHUI Ba
cynshoHmI rpynnanap 6ynanu. Katnonnm smyneraropiiapia a3oTin rpyIia, HOHCH3
IMYJIBIaTopiIap 03acuaa THIPOKCHII, KeTO Ba A3(UpIIM Tpynmanap Oymaim.

MoHO-, TUAIMIITIHIIEPUHIIAD Ba YJIapHU Xocwianapu, GocOTUNuaiap, JCIUTHHBI
(E322), cunTetnk xocunacu amMmouuiinn ¢pocharumiapu(E442) kupanu.

Bynpan tamkapu KaHIu MOAaTapHu €F KUCToTanap OMiaH OJIMHTaH

adupmap (E473).

O3yka MaxcyJI0TJIAPDUHH TABMHUIAa Ba XyHIOYJIMTUra TabCUp 3TYBYHU
MoaaJap.
MaxcynoTHM TabMUTa Ba XyMIOYHAIUTa KyHHu1aru OMusjiap TabCUp ITaJIH.

1. Xowm ami€ TapkuOu, yHU TapKUOUJard apoMaTHK MOJAajIap MUKIOPHU.

2. Maxcynor TapkuOura Kymujaaguran Mojjaanap(IMpUHIAIITUPYBYH
Moianap, a3up MonIapu, apoMaTuzaTopiaap, ol Ty3H, XA MOJJanap, 03yKaBHi
KHCJIOTaJlap, TaAbMU Ba XyHOYMIMKHY Ky4aUTUPYBUU MOJIamap).

3. MaxcyoTHM KaiTa MIILIaniga MUKpPOOHOJIOTHK Ba OMOKUMEBUIN KapaéHiap
HaTH)KacuJa XOCHII OyIauradn Mojaaiap.

4.Taiiép MaxcynoTra Kymuiaauran Kymumyanap.Ty3, IUpUH TabM OepyBud
Mo anap, T0puBoOp Mojjiaiap, coyciuap Ba Oomkanap.

Iupun TabM OepyBUH MOIIAIAp
Kpaxmanoan onunaouean xamonu moooanap. bynapra kpaxman naTOKacH,
MaJIbTO3a IMATOKACHM Ba TIJrOKo3a. JKanBanga Typsl XoM am€napjaa y4ypauJIuran
YIIIEBOIIAPHU MIMPUHIIUK JTapaskacy KeJITHPHUIITaH.
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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% mono- n nucaxapuiap (kymuanan 40% ¢pykrosa, 35% rimokosa
u 2% caxapo3sa) Ba 5,5% kpaxmai. Butamunos (mr Ha 100 r): C — 2,0; B¢ — 0,1;
domammma — 0,015; kam muxknopaa — Bi, B,. Mukposnementinapaad (MKT): TEMHUP
— 800; mog — 2,0; dbrop — 100; Opranuk kucnotanap — 1,2%.

Conoo sxcmpakmu —apna con00uHu Cyeiu IKcmpakmu. Apanrawima MOHO- U
omrocaxapujyapaan (TIOKo3a, (pykTo3a, ManbTo3a, caxapo3a Ba Oorkamap
TIpyTHUe), OKCIIIap, MUHEepaln Moananap, pepmentinapaan udopar. Kypyk moamanap
Mukaopu 5%. bonamap ydyH KOHOUTEp MaxcyjloTiapu UIUIA0 YUKapUIIaa

KYJUIAaHWIAIH.

Jlakmosza — cymmakapu, aucaxapuj, TIJIFOKO3a W TaJlakTo3aJaH ubopart.
bonanap yuyH MaxcysoT uiniad ynkapuiiga KyutaHuiaau

Apup motinapu.

Apupnsie macia — YCUMIHUKIApAAH aXXpaTuO OJUHAIN

O3yxasuii apomamuzamopaap. Ynapau tapkubura 20-30man opTHK Mojganap
KAPaJIH.

U3zonpernouonap Ba ynapHu XOCUJIAIAPUIN HOH XUIAUHU Oepasu.

MaxcyJIOT TABMUHH Ba XUINHU Ky4YaUTHPYBYHM MOIAJIap
bynapra kynnnarniap kupaau

I'myramun xkucnora (I{+) ................ E620
I'myramar HaTpuit OuTTaNM. | .......... E621
['myramar kanuiOurTran...............E622
['mytamar KaaplUHOUTTAIIH. ............ E623
I'myramat aMmmMoHuUi OUTTANMH. . ........ E624
['myTamar Martum ...........ccceeeeeneeeee. E625
['yaHWIT KUCTIOTA .....vvvveeeeeiiiieeeeennns E626
5'-I'yanunar Hatpuii 2-Tanm........... E627
5'-I'yanwnar kanuii 2-tan............ E628
S'-I'yaHUNAT KAIBIUH ........ceennne.e. E629
X THO3WH KHUCIIOTA ..ccvvverereeannnennne E630
5'-MIHO3UHAT KaNbUUH ................... E633



5'-PuOOHYKICOTHT KATBIUH ........... E634

5'-PubonykiaeoTu HATpHil. .......... E635
J\Y F:B) 4% 01 SRR E636
OTHIMAIIBTOM ....ccovvvvvneeeeeeeeviennnnnn. E637-
| 117001705 SRR E640
L-JTEHIIIH oo E641
JIM3VH TUAPOXIIOPHIT «..eeeneveenereennne E642
BeH30it cMOJIACH. .. ...ovvvvveeiiiiiinnnee. E906

«['nmyramun 3¢ dextu» Oy SHrH TepuwiraH MeBaiapia Ba cab30BOTIapaa Haino
oynanm.

I'vanun kucnioma E626 Ba yuu ty3napuu TabMHu 200-300 MapTa KydyalTHpau.

Hnosun xucroma E630 Ba yHHM Ty3JdapuTabMHH Ba  XYHIOVIIMKHH
Ky4yaUTHpyBUM MoOJIAa. YJap XalBOH MaxcCyJOTIapuaaH OJMHAIUTAH SKCTPAKT
MoJIaniap TabMUHU Oepaju.

3.5. Ex moananapuu kiaccupuKAIUACH BAa MAXCYy 10T/ 1apra Ty I
HyJ1apu.

O3yka MaxcyjloTiapura KuMEBUM €1 Moadanap arpod MyXUTAaH EKH
TEXHOJOTHK >Kapa€HiapAa >Kuxosjlap OWwiaH TabCUpJaHTaHAa TYIIWIIA MYMKHH.
Bynpan Tamkapu xom amé TapkuOuaa Ba Ta€p MaxcysnoTiapia WHCOH COFJIMFUTA
TabCUP ATYBYU TaOMUI Mofanap OYINIIN MyMKHH.

O3HK-OBKaT MaxCyJoTJIapu YUyH 3apapiiy Ba €1 MOJJalapHU

cuHDIAHUTITN
| O3UK-OBKAT MAXCYJIOTH \
—
3apapiii TabCUp ATYBUYHU ATpod MYXUTIaH TexHonoruk MaKcaaaa
MaxcyJoT TapKuOujaru yTaguran 3apapiiu KyILIUIaIurad Maxcyc
TaOUUH KOMITOHEHTJIAP MojIanap MoaIap
(KOHTAaMUHAHTIIAP)

v
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Karra Kumésnii

MUKJIOpJaru < Moanap -~

OJITUH (a"TpOTIOTCHIIN)

KyluMyajap

AHTHanMMeHTap buonorux

KOMITOHEHTJIap < Mo1anap —
(Tabuuit)

Slarm XoMm aménan

OJIMHTaH

HOaHaHaBHUU MO 1A

A

DapMOKOJIOTUK
¢aonnmukka
KOMITOHEHTJIap

A

ora

Toxkcuk
KOMITOHEHTJIap

(3axapmn)

A

O3zyka
KYLIUMYaJIapH

ATpo( MyXHT — 03UK-OBKAT MaXCYJOTJIAPUHU U(JIOCTAHTUPYBYH ACOCUIA

MaxcynoTiapHu 3axapiau Mojjanap OujiaH HUQIOCHaHUIIM TYFPUIAH-TYFpU

MaHOAa

aTpod MyXUTHH UDIOCTAHUII Tapakacura OOFIIUK.

Nucon y3mHM xaér daomustuna Owocdepara Typiam Xwin 3axapiam OyiaraH
KCEHHOOMOTHKIIApHH YnuKapaau.bymap WHCOH calioMaTiIUrura 9yKyp TaxJIii COJSITITH

Ba HKOJIOTUK KaTacTpodara xad CoIsnTy.

i

| ATPO® MYXUT
_l XlaBo ‘ :! T}l/vnpoK | < ! éYB
¢ \ 4/ !
XauBOHJIAP S"CI/IMJII/IKJIap CyB
» OpraHusMm-

nap

v v

N MHCOH

‘4—
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ATpod MyXUTIaH 03UK-OBKAT OPKAJId MHCOH OpPraHU3Mura TyllaJurad
KCEHOOMOTHUKJIAPHU CXEMacu

Kcenobuoruknap arpod Myxutrra YTUO HWHCOHJIAPHH AHTPOIOTEH (PaoJIMSITH
Typaliau Tynpokiaa, CyB Xam3ajnapuaa wurunagu. O3MK-OBKAT 3aHXXKHUPU OpPKaIH
WHCOH OpraHU3MHUra TylIaJu Ba CAJIOMATIUKKA TabCUP TAIH.

Mopananapuu 3axapJIMruHu AaHUKJIAIL.

Mopnanapau 3axapAWINTUHA MHUKIOPUN aHUKIAIl KAWWH OynmuO, Kym
EHJIOIIYBJIAPHHU Tallad dTaju.

3axapnuiaukHu TaBcuduamHu 2 ycyiau 6op -JIsoBa JI100. JIJ] — Taxkpubda
xaiiBoHHu (50 €xm 100%) ynumura onub® KelaauraH  MOJJAHUHT MUKIOPHU
TYIIAHAIIA]TH.

3axapiurura Kapab kyhWupmarmda cuHbaaHum KaOyn kwmaraH  (JIso
KaJ[aMyIlIKa epopajlb yCy/iia KUPHTHIraH/a, MI/KT):

VTa3aXapid ...cocoevvvvveeniiinnnnn <5
Kyunm 3axapiu........cceeevnnen. 5-50
ST:'€:10)1117 SRR 50—500
Kam 3a3api.........cc.co.eee. 500—5000
3aXapCH3  vvverriiieeennne 5000—15 000
YMyMaH 3apapcus ......... > 15000

Tokcukonoruk kpurepusira kypa BMT Ba Oomka yromManap KyHduaarua
kypcatkuuinapuau kKabyn kumumran: [TJIK, 1CJ u JICIL.

I[IAK (“mnpenenpHo-monycTuMas  KOHLEHTpauus -  pyXxcaT — ATHITaH
KOHIICHTpAIUs Yerapacu) — €1 MoJJajlapHu atMocdepaaaru, CyBIard, 03UK-OBKaT
MaxCyJOTJIapu TApKUOUAAru MHCOHJIAP yUyH 3apapCcu3 MUKIOPH.

JCH (“momyctumast cyrouHast 103a”) - pyxcar 3TWIraH KyHJIUK Me€p 0yino
uHCOHTa yMmp OViimua 3apapm Oymmaiimu. JICII (“momyctumoe cytouHOe
noTpedieHne” — pyxcar dTWITaH KyHJAJIMK UCTEbMOIIN) — Kypcatknd 60 Kr Maccara
HUcOaTaH Oepuaiy.

3.6. Toxkcuk MopIaJIapHM TypPJIAPH.

Tokcuk snementnapra 14 snement kupaau: Hg, Pb, Cd, As, Sb, Sn, Zn, Al,
Be, Fe, Cu, Ba, Cr, T1. By anementnap 3axapau 6yn1u0, 0ab3uiapy HHCOHHU HOpMaJ
daomusaTH yayH 3apyp.

bynap wumpa osar 3axapmu cumo6 (Hg), xyprommu (Pb), kammwmii (Cd)
XucoOIaHaIN.

Cumo006. CuM00 — 5HT xaB()IU Ba 3aXapiiy AIEMEHT XHCOOIaHaIN.

TI7IK: 0,0003 mr/m°xaBozxa Ba 0,0005 mr/m myBaa. Konn tapkuGuaa xaBdcus
mukgopu 50—100 mxr/n. Muacon 1 kynaa 0,05 mr cumoOHU KaOys1 Kuiaau.

WNHcoH oprann3Mu cCMMOOHU OAJIITUK MaxCyJIOTIApUIaH OJIa IH.

Kyprommmu. DOHr Kkym TapkairaH »djJeMeHT Oyiau0 xaBQuM TOKCHUKAHT
XUCOOJIaHAIN.

O3uK-OBKAT MaxcyJoTiap TapKuOuIaru KaJIMUMHU MUKJIOpH
Kyhugaruya:1onam maxcyiaoraa 28—95, Hoxatma 15— 19, noBusima 5—12,
kaprodenr 12—50, kapamaga 2—26, nmomumopna 10—30,xyn meBamapnma 9-42,

19(H.-D. Belitz - W. Grosch - P. Schieberle, Food Chemistry, Springer-Verlag Berlin Heidelberg, 2009, 468-470 6.
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Veummuk  érmma 10-50, makapga 5-31, 3amOpyrmapna 100-500; xaitBoH
maxcynotiapuna. Cyrna — 2,4, TBoporaa — 6,0, tyxymma 23— 250.

WNucon opranuzmura 80% kanMuii o3yka opkanu yraau, 20% armocdepanan
yragn. Yika opkamu 150 MKI/Kr Ba gekuin opkanul,5-2,0 MKI/KT YTaiu.

AJNIOMMHUN.JIHCOH oOpraHu3mura ajJlOMUHHAM acOoCaH aJIIOMHUHUN HJIHII-
TOBOKJIap/laH, cyBaaH yTaau. O3MK-OBKaT MaxCyJOTJIapu UYua YOu1a aTlOMUHUIHU
MUKIOPH KyTpok Oymanu (20 Mr/r).

Cypma. CypMma T03a ameMmeHT cudaruaa (hakaT IOKOpHU KOHIIEHTpAIHsUIapuIa
3axapiu xucoOnaHaau. Ep karmammma — 2 MI/KT, IEHTH3 CyBHAQa — S5 MKI/KT
Oynamu. XaBdp comyBum MaHOaum cudaruga KYHFUP KyMUpAa UILUIOBYU
ANEKTPOCTAHLIUS, MUC KyHHUII KOpPXOHAJApUSIPH, IIMIIA KyHHUIL, WHCEKTUIIM] Ba
GbyHrunua unutad YuKapyBYM KOpXOHANap XucoOaaHaau.

Paguoakrus udiocjianui.

Pagnaktupnuk man6au OViamb atMocdepa, eMFUp, IIaMoJI, TYNPOK, YCUMIIHK,
XaBOH xucoOsanamu. PagnoakTus MozmanaprasH, 7Be, 14C, 22Na, *Na KUPaJIH.
Acocnﬁnapnra4OK, 238U, 232Th KUpaau.

PagoH — OHMPUHYH OYWITaH PaJMOHYKICOTHI XucoOmanamu. By raz 2?° Ra
M30TONMHU eMUPWIIMIINAA XOCHI OYaau Ba Hadac ONMII HYJIU OpKaiu OpraHu3Mra
VTaau. IHCcoH Xap nouM pajoH OujiaH KOHTakna Oynamu. Toln Ba FUIITIM yisap/a,
ailHMKca OMpUHYM KaBaTna Kympok Oymaau. Acocuit ManGam Oynub Tympok Ba
KypWwIHIIl ~ Marepuayuiapu  xucobnanaau. Kypwium — MarepuasiapuHu — pa-
nuoaktuBIury (Mk3B/ron): mapaxt 0, oxak, kymma 0-100, rumt, 6eron 100-200,
tabumii tom, rumnc 200-400, rpanut 400-2000. Ep octu cyBnapuma xam paJioH
MHUKJIOpH Kyn Oynagu. MYKOTHIIHM camapanmd  ycynnm Oyau® — adpamusians
XucoOIaHaIN.

Opranm3maa TaKCUMJIAHWIM OyiWYa PaJIUOAKTHB MOIJAJapHU 3 Typyxra
OYJIMIII MyMKUH.

1. Cyskna TYImiaHyBUYd OCTEOTPON W30TOILIAp - CTPOHIMH, Oapuii, paauil u
Oorkanap.

2. XKurapaa TYmiaHyBYM paiMOaKTUB Mojianap (Lepuid, JaHTaH, IIyTOHUN Ba
Oorikamap).

3. bup tekucaa TakcumiianyBumiIap (BOAOPO, YIIEpol, MHEPTH Tasziap, TEMHUP
Ba Oomikanap). baw3unapu myckysuiapaa TyruiaHaau (Kanui, pyOuanid, Ie3uii).

AJoxuaa YpUHHU PaJUOAaKTHB MO SrajUlailn — Y CEJIEKTHB KaJKOH Oe3/a
TYIUIAHAIN.

JIMOKCHHJIAp Ba M JMOKCHHIA yXIIam OMpUKMaJiap

Jluoxcunnap — kywnu 3axapau Oupukma 0yau6 MyTareH, KaHIEPOTEH Ba
TepaToreH xoccara sra. O3MK-OBKAaT MaxCyJIOTJIapura acocuii XaB( COIyBUM MOJa
XucoOIaHaIN.

JlnokcuHaprjiactMacca, NECTUIUI, KOF03, AeQONISIHT HIUIad YUKapuil
KOpXOHAJIApU YMKUHAMCH xucoOmaHaau. BeetHam ypymmaa (1962-1971) amepuxa
xapouii xaBo kywiapu JKanyOuiti Bernamra 57 MuHr TOHHa JA€QONIHT —
«OpPaHKEBOTO peareHTay éraupran, yau tapkuouaa 170 kr auokcus (spHu 0,0003%)
oynran. HaTwikana aHKOJIOTMK Kaca/UIMK OwWilaH KacaiaHuiml kymairan. Lllynman
CYHr OYHHUHI OKMOATH HWHCOHMAT YYyH XaBMOIWIUTU aHUKIaHraH. J[nokxcuunap
YUKWHIAJIAPHA EKUIIIA, aBTOMOOWIIIApIaH YK TH.
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Veumanknap XHMOSICH/IA KYJUIaHUJIAAUTaH XUMHKATIIap Xam
udnocaanTupyBun xaBaapra kupagu. bymapra necruuuuiap, Yrutiap, YCTUpHIL
perynsaropiiapy Ba OolKagap KUpaau.

YopBaunnukaa KyJUIaHWJIAJAWraH aHTUOaKTepuan Mmozjaanap (aHTUOMOTHKIIAD,
cyab(haHuIamMuIap, HUTpopypaHiap) rOpMOHaI Mpenapatiap, TpPaHKBUIN3ATOpIIap
(THHWIaHTUPYBYU MOJJa), aHTHOKCHIAHTJIap Ba OoIIKaIap.

Tabunii Tokcukantaap. bynapra 6akrepuan TOKCHHIAP, MUKOTOKCHUHIAp Ba
Oomkamnap kupaau. by wmonpmamap Oakrepuss Ba 3aMOpyFIapHU PUBOXKIAHHUIIN
HaTHXKacUJa XOCHI OYasy.

I'evetuk MoaMuUKANMAJIAHIAH O3UK-OBKAT MaxcyJorjaapu. XoO3Upru
KyHJa T€H HHXEHEPJIUIH IOTYKJIapH acoCHJa YCHUMIIMKIAPHU SIHTH XYCYCHUSTIH
HaBjapu spaTwirad. bup opranu3sm reHuHu (MacanaH, COBYKKa, repOHImjapra,
KacaJUIMKKa Ba Mapa3uTra YuaMiIn, FOKOPYU XOCUIAOP Ba OOIIK. XyCYCUSTIN) OOIIKA
Yeumnuk JIHKcura yTka3zub TpaHcreH YcumiiMK HaBu sipaTuiaau. Hatwxkana rokopu
XOCHJIJIOp SIHT'M HaB OJIMHAIU. MHcoJ1 KMIIMO COSTHU alTUII MyMKMH.

Xo3upru KyHzaa Oy MaxcyloTiapHu XaBcusnmuru OyilMua  MyaMMOJIU
Macananap yukadantu. [lyHuHr ydyH Oy MaxcyJoTJapHM MCTEbMOJ KWIMII Oyinya
OXTUETKOPIUK Kepak. UyHkH Oy MaxcCyJOTHM O3yKaBUI Ba OMOJOTMK KUHMAaTH,
QUICPTCHJIMTY, MYTareHJIUMIH, HWMMYH THU3UMUHU Y3rapuild, TepaTOreHIUIU
y3rapsantu. by nHCOH cajoMatiurura Tabcupu 0yiinya xo3upua aHuK GUKpIap Kam.

3.7. O3uK-0BKAT XaB()CHU3JIUTMHHA HA30PAT TU3UMH.

O3UK-OBKAT MaxCyJOTIapuHU XaB(CHU3MUTH Mypakkad Myammo Oynuo0,
ONUMJIApAAH, WIUIA0 YMKApUII MyTaxacCHCIapuIaH, CAHUTAPHs SMHUIUMOJIOTHS
XU3MaTH X0oAUMJIapuaaH Oy MyaMMOHH €4uIll Oyinya KY1 WIUTapHu Tanad KUiaiau.

O3uK-0BKAT XaB(CHU3IUTH MYaMMOCHHM JOJI3apONWUrd MWl cailuH  omuo
oopmokaa. XoM aié Ba MaxCyJlOTJIapHU XaB()CHU3IUTHMHU TabMHHJIAII WHCOHJIAPHU
COFJINFUHU Ba reHa()OHUHM CaKJIAIIHU aCOCUM OMIIINA XMCOOJIaHAU.

O3UK-0BKAT MaxCyJOTJIApUHU XaB(CU3INUTHU JIeTaH/1a, YJIapHU UHCOH UCTEHMOI
KWIraHAa COFJIAFUTa 3apapy HYKIUTH TYILIMHWIAIN.

O3MK-0BKAT MaxcCyJjoTiapu OujgaH MHCOH OpraHuU3Mura 3apapid MoJjajiap
Tyl MyMKUH. LIlyHUHT yuyH onuMu3ia MaxcyJoTIapuHHUA CU(pATUHU Ha30pat
KWINII MacCyJIMSATHHA OLIMPHUII MyaMMOCH €TaIu.

1970 ¥Wunnapau Oommaa MaxcyjiaoT XaB()CHU3IMTHMHM TabMUHIAIl MakKcaauia
XaB(nu omuiuTapHU KpUTHK HazopaT HyKracu konuenuusicu (XOKHK) wumninab
gyukmian. Konnenmusra kypa XOKHKHM machynusatu wniad dukapyBYmiapra
IOKJIaTuIaau. bomika tapadaan y unuiad yukpyBuMiapra MaxcyJoTJIapHH Ha3opat
KAJUII CcamMapacMHU OIIMpHUII, Iy OwiaH Oupra O3UK-OBKAT MaxcCyJoTiap
XaB(CUTUTUHN TAbMHUHIIAI ETAH.

XOKHKHu r03ara unkapwiil 2 Ta acOCUil TaAOUPHU 3 UUHTa OJIaJIH.

1 TapOup. XaBdau oMMUIUTapHM 103ara YMKapUIl Ba Ha3opaT TagOMpIapuHU
aHUKJaul. 3apyp xojariapaa KyWuauraaapHi aHAKIam ETaau:

- XOM améHW TapkuOM Ba KOMIIOHEHTJIAapW, XamJla MaxcyJIoTJIapHu
XaB(cU3IUrura Ba 0apKapopIurura TabCup 3TaJural KypcaTkuuiap;

- xaB(aM OMMIUIapra TabCHpP ATYBUM Ba XOCWJ KWJIYBYM HIUIA0 YMKAPHIL
LIAPOUTIIAPU Ba KYypCaTKUYJIApH;

-KaiiTa KUMEBHI MO 1ajap Ba MUKPOOpraHu3Miiap OMiaH 3apapiaHully;
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-Xapua0p aManuéTuaa My3JaH TYIIUPUII, WUCUTHUII, KaWHATUII Ba OOIUIK.)
KyJuian,

- xaBmu rypyxiap (yMyMH# OBKAaTJIAHHUII TH3MMH, Oojanap, Kapusiap,
WMMYH TU3UMH OY3WJIraH MHCOHJIap, OOIIKa Kacayiap).

2 tanoOup. Kputuk Ha3opaT HyKTaCHHU aHUKJAIL. Xap Oup xaB(uu oMusuiapra
xap Oup O0CKMYa KyWHIaru capoJujiapra kaBoo Oepuill Kepak:

- Ypranmna€rrad xaBQud OMHJI XOM aliéaa Ba yHHM KalTa HILIAIiIa Manao
OyIUIIM MyMKUHMU?

- MaxcysnoT XxaB(Ccu3nuru Oyiuda xom amé TapkuOu €KM MaxcCyJoT peLenTd
XaJl KWIYBYM axamMusTra aramu?

- Tallép MaxcynoTiap TapkuOuaaru xaBhiau OMUIIIAP AapakacuHU EKU yIapHU
KYNalWIIMHU KaMalTHPUII TEXHOJIOTUK JKapaéHiap TabMUHIANINMU?

Kaiin stunran 2 Tan6oupaan tamkapu XOKHK cneundukanusiaa, MOHUTOPUHT
TU3UMUHU, KAMYMWIMKIAPHA WYKOTUII Ba TEKIIUPUIL TUZUMUHU Y3 UUUTA OJIA]IH.
Hazopar caBosnapu:

1.O3yka kymumMuanapura’” TaBcud OepuHr.
2. O3ykKa KymuMJaJlapuHu KJ1acCU(DUKAIUSCH.
3.03yKa KymuMYaJIapuHu pakaMiIu KOAJal TU3UMUHU KEJIITUPUHT .
4. O3uK-0BKAT MaxcyJoTiaap xaBhCcU3auru Huma?
. 3axapau MoanapHy CHHMIAHUTITMHA BMara acocjaaHran?
. UbnocnantupyBun Mmoaganap MmanOau Ba YTUII HYJUIapH.
. TaOuuil TOKCUKaHTIApra HUMaJjap Kupaau?
. 'eneTuk MoauUKaUsIIIaHTaH

0 J O\ D

doiianaHnIrad agaduéTaap:

1. Belitz H.-D., Grosch W., P. Schieberle P., Food Chemistry, Springer-Verlag
Berlin Heidelberg, 2009.1200 P.

2. Tlumesas xumus: Yue0./A.Il.Heuaes, C.E. TpayGenOepr, A.A. KoueTrkoBa u
ap. TUOP/L, 2004, -640 c.

3. 'amaropoa B.C., Pxeunnkas JI.D. IlumeBas xumus. JlaGopaTopHblit
npaktukyM. Cankr-Ilerepoypr, TMUOP/I, 2006, 137 c.

4. Ckypuxun W.M., Hewaes A.Il. Bce o mnume ¢ TOYKHA 3pEeHUS XUMHKA:
CnpaBounoe uzganue. —M.: Boicmias mikoia, 1991. -286 c.
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IV. AMAJIU MAIIFYJIOT MATEPUAJLIJIAPH

1-amajuii MalIFyJI0T.
O31uK-0BKAT MaxCyJIOTJIAPUHU 03YKABUI Ba JHEPreTHK KUItMaT
KAPTACHMHM TY3MIIL

HNmpan makean: O3uK-OBKAT MaxCyJOTJIIAPUHU O3YKaBUHM BAa SHEPTETUK
KUHUMAaTUHH, YIaPHUHT KUMEBUM TapKUOUTa acocaH
XUCOOIanryciIyOuHu Yprauui.
VikuTyBun GepraH BapHaHTra MOC XOJIA O3UK-OBKAT MaxCYJIOTIApHHH
03YKaBUM BAa DHEPIreTUK KMMMATUHU aHUKJIAIL.
Niau 0akapuin y4yH HaMyHa
O3uK-0BKAT MaXCyJIOTJAPUHM 03YKAaBUl KMAMATH.

OBKaT xa3M KWJIUIIHU OMOKMMEBUH >KapaéHUHM TYUIyHHUIIJIA, O0ab3u Oup
KacaJUIMKJIap/IaH Orox OYJWII Ba yJIapHHU JABOJIAIIIA O3MK-OBKAT MaxCyJIOTIapUHU
AHEPreTUK Ba 03yKABUM KUUMATHHU OWIIUII MYyXUM POJI YIHANIH.

by kypcaTtkuunap sHa TYpJM KOHTHMHIECHT AaXOJINCH YYYH OBKATJIAHMII
pPallMOHMHU TY3HWII Yy4yH Xucobra onuHaau. LlyHuHr ydyH Xo3upru 3amMoH
Tanabjapura Kypa Ta€p MaxcyJoT ATHUKETKalapuja O3UK-OBKAT MaxCyJIOTIApWUHU
DHEPreTUK Ba O3yKaBUM KMMMAaTH KYpCATWINILIN [IAPT.

OHEpreTuKk  KUMMaT-OMOJITMK ~ OKCHJUIAHUII  JKapa€HUJa  O3UK-OBKAT
MaxcyJOTJIapuJaH  aXpajaud  YMKaJAUraH Ba  OPraHU3MHHUHI  (PU3MOJIOTHK
(GYHKUMSIIApUHUHT TAbMUHJIAI YYYH (PoiilaTaHuIaiural YHEPrusiup.

O3HK-OBKaT MaxCyJIOTJIAPUHA KUMEBHI TAPKUOUHM OUJITaH XO0J1/1a SHEPTETHK
KUIMaTUHU Kyiiuaara popmyiia opKaiu Xuco0Jam MyMKHH:

3=40Bb+9,0x+4,0y+ K Kyu;

By epna: 9 — 03uK-0BKaT MaxCyJaoTIapuHU 03yKaBuii KuiiMatu kkan/100r;

b - 100 r maxcyJnoTaaru oOKCuil OFUPJIUTH, T;

7K - 100 r maxcynoTaaru €r OFUpJINTH, T;

¥ - 100 r maxcynoTaaru yriaeBoi OFUpJIUrH, T;

Kiuc-100 © MaxcynoTmaru OpraHvK KHUCIOTaJapHUHI MAacCaBHil
yIIyIIH, T;

4,05 9,0; 4,0; k — MaxcyJoTiiap TapkuOWra KUPYBYM, OKCHILUIAP,
érmap, yriieBojJjiap Ba OpPraHUK KHUCJIOTajgapra MOC KEIyBUM HSHEPreTUK KuhiMar
KO3 PUIMEHTH, KKaJI/T. (3kaaBa - 7)
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Kansan — 7
OpraHuk MoJIJIajJapHUA SHEPTCTUK KNHMATH

O3zyka moaaanapu DHEpPreTuK KuMaTH!
Kod(pduLIMeHTH, KKaj/T

Oxcumtap 4.0
Efnap 9,0
«Xap Xu» yriaeBojjap 4,0
YMyMHii MOHO Ba AUCaxapuajiap 3,8
Kpaxman 4.1
Kineryartka 0,0
Opranuk KucjaoTanap:

CUpKa 3,5

oJIMall 2,4

CyT 3,6

JINMOH 2,5

Wuconnu »sHeprusira OYiraH CyTKaduK (QU3HMOJOTUK Tanadu KYNruHa
(dakTopnapra 60FIHMK: Xa€T Tap3ura, QUMK aKTUBIIUKKA, UKJIMMIa, )KUHCH Ba EIIINTA.

OHeprus cap@uHM MyXUM KUCMH acoCHMd MOJyjia ajMalldHyBHra capg
oynamu. (60....70% atpoduna). by Munuman sHeprust Hadac ONMINM, KOH ailJIaHUIIIH,
WYKHU CEeKpelus Oe31apuHu UIUIANIM Ba Xa€T y4yH MyXuUM Oyiran Oomika xapaéHiap
YUyH KEpaKAHp.

Buonoruk kuiimatr — acocan ypHu OOoCWIMaiiiMraH OBKATIAHUII OMUJIH,
OpraHM3M/Ia CHHTE3JIaHMalAuraH €Ki MabliyM OWp MHKAOpIa CHUHTE3JIaHAJWTaH,
WHCOHHU YpHU OOCHJIMaiIMraH aMUHOKHUCIIOTajNapra OyiraH CyTKalnuk (hU3nOJIOTHK
TaaOWHU KOHAUPHUIIHU (HoU3Iapaa aHUKJIaHAIH.

OsykaBuii KuiMar — IIyHAall TylmyHYakd, OyHJa  O3MK-OBKAT
MaxCynoTIapuHu (Hoiaamu Xoccacu TYIUK akC dTTHUPUINO, MHCOHHH acOCHUH 03yKa
MoJjanapra, HEprusira, OpraHojieNTUK Xoccacura OyiraH (U3UOJOTHUK TalaOUuHU
TabMHUHJIALI 1apakacuHU KypcaTaiu.

Acocuii o3yka Mojjanapra Ba JHeprusra OynaraH (PU3MOIOTHK Tajad
KyWHUJary »)ajBaiga KypCcaTuiraH.

Kansanx -8
WNHconnapHu 03yKaBui Mojiiajapra Oyiarad KyHIaJIuK Tajnao
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O3HK — OBKaT MaxcyJoTiaapH Kynnanuk tanad

Oxkcumtap 75
yTJieBoij1ap 83
11y JKyMJIaJIaH:
TYHUUHTaH €F KUCJIOTAJapH, T 25"
SPUM TYWMHIaH €F KUCIOTAIAPH, T 11
XOJECTEPUH,MI 300"
Xa3M OYJIyBYH yriIeBOIap, T 65
11y *KyMmJlaJlad makap (caxaposa), r 50
03yKa TYKUMAaJapH, T 30
OpraHMK KUCJIOTANAp, T 2
MUHEpAJI MOAAaNap, Mr:
Hatpuit 2400( 6,15 r man xyn O6ynaMaraH oI
Ty3H)
KaJbIUH 1000
(l)oc(bop 1000
MarHum 400
TEMHUP 14
KYPFOILIUH 15
non 0,15
Buramunnap:
B, mr 15
By, mr 18
PP, Mr (HuanmHo >KBHBAJICHTIa), MT 20
Bg, Mmr 2,0
B., MKT 200
By MKr 3
D. Mxr o
A (peTHHON YKBUBAJIEHT), MKT 1000
E (Toxodepos sKBUBANEHT), MKT 10
C, mr 70
2500

DHepreTuk Kuiimart, kkain/100 r

Nmauar makcagu: O3HMK-OBKAT MaxCyJOTJIADUHU O3yKaBUM Ba OSHEPreTHUK
KUIMAaTUHYU, YJIapHUHT KUMEBUN TapKUOWra acocaH XHCOOJaIl
yCIIyOUHU YpraHuIll.

VKuTyBum GepraH BapHaHTTa MOC XOJNAAa O3MK-OBKAT MaXCyJlOTIapUHHU
03YKaBUM BA YHEPTeTUK KMMMATUHU aHUKJIALL.
Wurpuaventnapad  peuentypacd Ba  KUMEBUMM  TapkuOura  acocas,

MaxCyJOTJIapUHU KUMEBUM TapKUOUTa acOCaH MaxCyJIOTIapUHU KUMEBUI TapKUOUHU

xucoOnam Wynu OWlaH aHUKJIAll CYTKaJUuK O3yKa palMOHUHU O3yKaBHH Ba
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OHEPreTUK KUMMaTH KApTACMHU TY3WII. IIYHU XyJloca KWIHILI KEpakKH, Oepuira
MaxcyJIOT OUp CYTKaJIMK UCTEBMOJI SHEPTUACUHH KaHYAJIMK KaHOATJIAHTUPA OJIaJIu.

Mucoa. Kylinnaru peuent 6yiinda Taii€piianrad Maiiu3Id TBOPOTHHU O3yKaBUM
Ba DHEPIeTUK KAPTACUHU TYy3ULI, KT;

Eraunr Maccasuii ynymmu 18 % 6yiran érmm TBopor 373,75
Eraunr Maccasuii ynymm 42 % 6yiran Kypyk KaiMoK 316,35
[Takap 180,90
Maiins 100,00
Kenarun 9,0
Cys 20,0

Kamu 1000,0

TBOpOTHU PHEPreTHK KUWMATUHU aHUKJIAIl YYyH YHUHT KUMEBUN TapKUOWHU
OwnIn Kepak. (Xucoobmamn Wy OuiaH aHUKJIal MyMKUH OYJraH)
1. TBoporuu OKCUJIJIU TApKUOU:

Ernu tBOpOT M = 56,06x2;
100

Kypyk kaitMoK M = 60,11«
100

Maiinz M =180xe;
100

Kenatun 90-87.2 7,85

100

2. TBoporjgaru OKCHJIHM MacCaBUM yIyIlu KyHUIaruHU TalIKWiI 3TaIu.

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

=12,58%
1000
3 TBoporHu yriaeBojjIu TapKuOu
Ernu TBOpOT 373,75-2,8 1047 xe:
100
Kypyk kaitMoK 316,35-30,2 _ 95.54c
100
I )
aKap 180,90-99,7 _ 180 361"
100
Main3z 100,0-66 — 66,00
100
Kemna .
S 90-0.7 _ 4 06,
100

1. TBoporpmaru yriieBOJHM MacCaBuil yJIyIIu KyWHIaruHU TAIIKWI 3Taau:

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

=35,24%
1000
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2. TBoporuu ér TapkuOu

Ernu TBOpOT 373,75-18 _ 67.28xe:
100
Kypyx Kaitmok 3163542 _ 135 87:
100
Kenatun 9,0-0,4
= 0,04xe.
100

3. TBoporgaru EFrHM MaccaBUil yIyIIM KyHUIarMHUA TAIIKUIT TN,

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

= 20,02%
1000

7. bomika HyTpueHTIapHM (OpraHUK KHUCJIOTajap Ba MHHEpajl MOAAaJap)
MacCCaBHUM yIYIIMHU aHAJIOTUK Tap3/la aHUKJIAIl MyMKHUH:

OpraHUK KHCJIOTajap 0,96
Kanprmit 0,28
docdop 0,26
Kanmii 0,36

bepunran acocuii HyTpUEHTJIApHU Maccajau yYIyIIld Ba DSHEPreTHK
Kodddunrentaapu (tabd) xmucoOoTIapura acocaH TBOPOTHH JHEPIETHK KUMMATHHH
Kyhugara popMyiia OpKajau XucoOIanMus.

5=4,012,58 + 9,0 20,02 + 4,0 - 35,24 + 3,6 0,96 = 374,92 kxan/100r

8. TBOPOTrHM 03yKaBHI KHMMAaTH.

Oxcuinap 100-12,58 16.8%
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Yriesomiap
Ernap

Opranuk KucjaoTaizap
Kansnnit
docdop

Kanuit

100-35,24

= 54,2%
65

100-2002 _ 10

100-0.96 _ 0 o,

100-0.28 _ 55 0ot

100-0.26 _ 56 o

100-0.36 _ 1 30

Mynnait kunmu6 100 © TBOPOr OPraHU3MHU CYTKAIMK KyHUAArd SXTUEKUHU
KoJupaau: okcul -16,8%; yrneBon-54,2%, érnap-24,1%, opraHuk Kuciotamap -
48%, kanbiuit 28%, Gpochop-26%, kanuii-10,3%

OnuHran HaTWKanap KyWuJar >kaBajira €3uaaim.

Kansan 9
Maxcynor Maxcynotau | MaxCcyJnOTHHUHT 03YKaBUU
TapKUOWJAru | HT SHEPTETHK kuitmatu (OK)
Hyrpuent MO/IJAHUHT KUMaTH,
HOMJIAHMILIN Macea KKan/ CyTKaNnuK | % KOHHMKTH-
yorymm,% 100r Tanab puiran
CYTKaJINK
Tanad
OKCHJLIap
yTIEBOIAp
ernap

OpTaHuK KHUCJOoTanap
MUHEpaJI Moaaaiap
1y )KymulaJiaH:
KaJIbCUH

docdop

KaJuu

Ba 0.

BUTAMUHJIAP

KaMu

Hazopat caBosnapu:

1. Buosoruk Kuitmatra Tabpug OepuHT.
2.DHepreTHK KuiMaT Kaiicu popmysa OpKaiu TONMIaIu?
3.TBoporgaru OKCHIJIHA MacCaBUil YIyIy Kaick (hopMyIia OpKaau TOUIATN?
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4.9TuKeTKanapuaa O3MK-OBKAaT MaxCyJIOTJIapUHU IHEPreTUK Ba O3yKaBUU
KUIMaTH KYpCAaTWIMILU IapTMUA, HUMa cababaaH?
doiigagaHITaH agaduéraap
["amaroposa B.C., Pxxeuntikas JI.O. ITumeBas xumus. JlabopatopHbIit
npaktukyM. Cankr-Ilerepoypr, [MOP/I, 2006, 137 c.

2 - aMaJIMii MaIIFyJIOT
AMHHOKHCJIOTAJH CKOP KYPCATKUYUHUA AHUKJIAIIT

Nmpan makeaa: XucoObmant iy OniiaH Maxcya0TIapHA OMOJIOTHK
KUAMAaTUHU aHUKJIAIHW YPraHuUIl.
NimHu 6akapuin yyye HaMyHa:
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Xap Oup THUPUK OpPraHU3M Y3UHUHT OKCWJUIAPUHU OHBOIIONUS >KapaéHuia
HIaKJUTAHTaH TeHETUK KOJ acocuia cuHresnaiau. bupop oup amunokucinoranu (AK)
OynMaciurd a3oTiM OanaHcra cajaOuil Tabcup d3Taaud, OyHJa acad cucTeMacu
daomusaTu Oy3wiaaW, TaBJaHUHT YCUIIM TYXTahau. burra aMuUHOKHCIOTaHU
€TUIIMACIIUTH, OOIIKa aMUHOKHUCIIOTaHH Yaja Y3IallTUPHUIIra 00 Kelaiau.

Arap Oepuiran OKCWIJa XaMMa YpHHU KOIUITaHMaWauraH aMUHOKHCIOTaJIap
(YKAK) kepakiu Tpamopupsiga SkoiamraH 6yiaca Oy OKCHIHHHI OHOJIOTHK
kuiiMatu 100 ra tenr Oymagu. OKCHIIHMHT OMOJIOTMK KMMMAaTu mact Oyica, YpHU
KOIUTaHMajinuran amuHokucnoramapra (YKAK) Gymran (u3HONOrMK TamaGHH
KOHJIUPHII YIyH OBKATIAHUII PAIIMOHUTA KYTI MUKJIOP/1a OKCHJI KYIIHII KepakK.

Bbuosoruk Kuiimar 0yiin4a okcwLiap 4 rpynnara 0yJIuHaam:

1. by okcwimapHu TYIT, OanWK, COs, panc OKcWwapra HucOaTtaH OMOJIOTHK
KMIMaTH KaMpOK, JIGKHH WHCOH OpraHu3Mu Oy OKCWUIApHU VPHH
KOIUTaHMaiiuran  amuHokuciotanap (YKAK) ¢oumu xucobura  ypHH
KoruTaHMaiiuran amuHokuciotanap (YKAK) MyTOHOCHOIMIMHM TYFpHIIALT
KOOUJIUATUTH 3ra (aMUHOTpaMMa).

2. Mon rymru, Oanuk, panc OKCHJUIApH FOKOpM aMHHOTpaMma OwiiaH Oolimka
OKcWJUIapAaH (apk Kujaaud Ba OMOJOTMK KuUHMaTu IOKopu Oynaau. [lonnu
MaxcyJoTJiap OKcWwuiapu — Oynapna VpHU  KOTUIaHMaiauraH
amuHokuciotanap (YKAK) Ganancu sxim smac.

3. Tynmuk Oynmaran okcwiap, Oy OKCWUIAPHUHT Oab3wiapuja YpHU
KOIUTaHMajimuran amuHokuciotanap (YKAK) Gynmaiimun (xemaTuH Ba
TeMOTJIOOHUH ).

Texmupanaérran OKCHMIHM OMOJOTMK Oaxojiall YYyH YHU JTaJlOH OKCHII

OWJIaH COJNMINTUPUIIATU. DTAJIOH OKCHI cu(daTuia OHA CYyTH, Ka3euH, SHTU TyXyM

Ba Oomkanap 1973 unga ByTtyH skaxoH cornukHu cakiam Tamkuwioty (BXKCCT)

Ba ByTyH xaxoH 03uk-oBKaT TamkuiaoTy (bOOT) ToMoHKMIaH 03yKa OKCHILIApUHU

ouosioruk KuitMatu kypcatkuuu amuHokuciotanu ckop (AKC) (C;%), xopwuit

KWIWHTaH:

M2AK 1 2 oxcunoa
C, = -100
MeAK 1 2 smanonoa

XoxjaraH OKCWJIHM O3YKaBUM KUHMaTh 3TaloH (aOCTpakT) OKCWUJI OujiaH
commmmrupuianu, OyHaa AKC (aMUHOKHMCIOTaIM CKOp) TEHIVIAIraH Oyiaau Ba
WHCOH OpraHW3MHu Tajabwra xap OuUp YpHU KOIUIaHMAalJWraH aMHHOKHCIIOTajap
(YKAK) moc kenanu (;xagsai - 10).

XKansan — 10
Opnamuu ypHU Kortanmaiiauran amuaokuciotanapra (YKAK) 6ynran
CYTKaJIMK Taja0u.

VpHu KonaanMaiauran DAO/BO3 (1985ii.), Mr/T oKCHI
AMHHOKHCJI0TAJIap Bonanap Bonanap ycMmupiap Karra MI/KI TaHA
2..5 ém 10..12 ém émaruinap MaccacH
Banun 50 35 25 13 10
N3omneninun 40 28 28 13 10
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Jlerinuu 70 66 44 19 14
JluzuH 55 58 44 16 12
MeTHHUHHIUCTUH 35 25 22 17 13
OeHMIaTaHH+TUPO3UH 60 63 22 19 14
Tpeonun 40 34 28 9 7

Tpunrodan 10 11 9 5 3,5

AKC Hu xucobnaniia aMMHOKHUCIOTaJapHU aHUK OUp OKCWIIIAru TapKUOMHU
STAJIOHHW TapkuOura Hucbatu ¢ousnapaa Oepunaau. DHr mact kuitmatu AKC
aMUHOKHCIIOTaJlap  OMPUHYM  JIMMHTJIOBYM  KHCJOTAJap  jaekunaau. by
aMUHOKHCIIOTa Y110y OKCHIIHU (pOiTaiaHMII JapakaCUHU aHUKJIaiIu.

OxkcusutapHu OMONOTMK KUWMAaTHHU aHUKJIAIIHM OOIlKa yciayOouaa YpHH
KOIUIAaHMAaNUTaH AMUHOKHUCIIOTAJIap UHIEKCH aHUKJIaHA I (VKAKH):

by epna: n - amMMHOKHCIOTaIap COHU;

1,3 — TeKIHUPUIAETIaH Ba 3TAJIOH OKCUJUIApAard aMUHOKHUCIOTAIP
TapKuOH.

AMMHOKHCIIOTaIM CKOPHHU aHUKJIAIl yCIyOMHM KamMuwiurd sHiaoreH YKAK
pEYTHIIM3AIMS JapaXKaCHHU XMCOOTa OJUITHIHT MaBKYy] SMACIUTUIHP.

AKC ra myBoUK TOH OKCHJIM SHT KaM OMOJIOTHK KMMaTHTa 3ra, OUpUHYH
mumuTiaoBun AK — JNHM3WH, MKKUHYM — TEOHUH; XYXOPH OKCWIN — OUPUHYU
JTUMUTIIOBYM KUCJIOTA — JIM3UH, UKKUHYKCU — TpunTodad. byHmaan Tamkapu, OKCHII
TapKuOuTa KUPYBUM JIM3WH WCCUKIWK HWIUIOBHAA WYKOJIAaAW, SHHA MEJIOHUIUH
peakmmsicu 103 Oepamu. JKyxopu okcwinaa JM3WH KMa JEKUH TpunTodaH Ky.
Opnmatna JyKKakiaud —YCHUMIIMKJIApiAW3uHra ©Ooi OYymamu Ba TpuntodaH Kam
6Ya11. Ky X0pH Ba IYKKAKIHIAp apalialliMacy Tapkubuaa erapinmda YKAK 6ynamu.
Xyanu myHjgad TapkuOra HOH Ba CyT, COSl COYCIIM TYpPYWIH, CyT OWJIaH XKYXopu
KajlaMyajapura Jra.

buosoruk KuiiMaTHU XHUCOOJAIl Y4yH MaxXCYJOTHUHI SKCIEpEeMEHTall My
ownan Tonwirad AK tapkubu Kymanuiaau.

AKChu xuco6mam. AKC wm xumco6mam (Ci, %) xap 6up YKAK yuyn
Kyhuaaru popmyna 6yiinda xucoOnanau:

C. = i -100,
A

a1
By epna: A; — Ir TeKmMpuiiagurad OKCHJIiaru V.K.
I- AMHUHOKHCIJIOTa MUKJIOPH ,MI/T.
A,; — 1r 3TanoH oKCWJIgark 1 HU aMMHOKHUCIIOTa MUKJIOPH, MI/T
100 - dowmsra yTrazun kodhPuimeHT
JImMmuTiioBUn SV’.K.A.K ne0 HHI' KaM aMHUHOKHCJIOTa CKOPJIM KHUCIIOTa Je0
XUCOoOJIaHa M.
AMUHOKHCIIOTaIHN CKOpHU (hapKJiam Ko3pGUIUEHTUHHA XUcoOanl.
AMHWHOKHCIIOTaIN CKOpHU (bapkiam KO3 puImeHTHHN
xucobmanr.(ACPK,%) miacTuk s>XTHEXKIapAa HIUIaTHIMaiinuran optukda YKAK
MUKJIOPUHU KypcaTtanu Ba Kyinaara GopMyrnaaH aHUKIaHAIN:
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i(ci ~100)

ACOPK=“+—— - :

By epaa; n — YKAK muxnopu

ACOK xuiiMatu 6yiindya OKCHI UIITIOBYM MAaXCYJOTHUHT OMOJOTHK KUHMaTH
6axomananau. (bK,%): bK =100 - AC®K

Kyn KOMIIOHEHTIM MaxcyloT/IapHU OHOJOrMK KuilMaTMHM Oaxojalijga
dakaTruHa 6apya aaMalIiHMAWAUTaH aMUHOKHUCIOTallap MUKI0pH Mac, 6anku H.H.
JIunmaroB TaBcus 3TraH MUHUMAJI CKOpP, aMUHOKHUCIIOTAJIN TapKUO KO3 (PULIEHTUHUHT
KOMIUIEKC KYypCaTKUWIapH XaM XucoOra OJIMHA M.

AMHHOKHCIIOTAIH TapKUOHUHT PAMOHAIUIMK KO3(P(UIMEHTHUHH XHcOoOall
(Re, Oupauk yaymm). Ymoy kod3puiueHT (U30J0THK 3apyp HOMHra (STaJIOH)
HUCOATOH OaJaHCIAMITUPUITaH ?KAK HU TaBcU(IIaiIu.

Cmin 1 6ynran xonga paunoHaIUK Ko3pPuirenTu Kyiuaaru popmynaga

XUCOOJIaHAIH.
k

Z (Ak;)
RC = I:1k
A
i=1
by epna: ki - 1IMMUTIOBUM aMHHOKHCIIOTara HucOaTaH

VKAK Hu yrunmTapiuk ko3 GUIHeHTH GHPINK YITyIIH
VTHIHTApIHK KO3(pGUIHMEHTH >STanoHra HucOatan Oamancnamran YKAK
nudosa sTaural COH XMUCoOIaHaIH.
Xuco0 Kyiuaaru popmysa Oyiinda KeTau.

By epna: C,,, - 3TaJOH OKCHIra HucOaTaH GaxonaHamuran okcwn YKAK wu
MHHUMaJ CKOpH, Oupmuk yaymr. Oprukya muxiop YKAK — HE commmrupmm
KYPCATKHMYMHU XUCOOMaII. (MI/T 3TalOH OKCHUIIH).

baxonanaauran MaxcysnoT OKCUJIMHU TApKUOUAAru 3TajloHra HUcOaTaH y3apo
OajlaHcnamMaral aJMalllMHMAaaAuraH aMHHOKUCJIOTAHMHT YMYMHH — MHKIOPH
OpraHu3M TOMOHHUJAH YyTWIM3AalUs KWIMHMAWAU Ba «OPTUKYA COJMILTHPHUIID
KypcaTkuun Oyitnda Gamancaamran YKAK Tapku6u Gaxomall yayH XU3MaT KUIau.
Y6y kypcaTknu aHOGONHK sXTHéxnapaa uuviathnMaiiiuran YKAK Hu ymymuii
Maccanyu TaBcudaiau. 1T OKCHII 3TalOHU MOTEHIMAN YTUIN3ALUACH SKBUBAJICHT.

Zi:(AI - Cmin Aai)
N C

Mucon. YKuTyBUM TOMOHMJAH OGepwiraH BasusT acocmna (31- xajsai)
AMUHOKHUCIIOTa TApKUOWJaH Keaud YUKUO MaxXCYJIOTHHHT OHOJIOTHMK KHUHMAaTHHU
TVuK xucobnanr. AKC uu xucob6mamr. 31-kanBaira myBoduk, 100 r cytaa (okcui
3,2 1) 83 MIr METOHHH, 26 MI' IUCTOMH YMyMUH MUKI0pU. 83+26=109 mr. bynga 1 r
CYT OKCHJIM TapKUOMTaru METOHUH Ba IUCTOWH.

O

min
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109

—— =34,06.me.
It sTanoH okcunga 35 Mr METHOHUH Ba LIUCTEUH MAaBXYyJ, METUOHUH YYyH
AKC.
34,06 -100
c. =222 97,3%,
35
Kansan — 11
O3yka MaxCyJIOoTUHHM OMOJIOTHK KuiiMaTu Ba TapkuOuaaru AK muknopu
(mr/100r)
JInmuTnaHa-
Osyka Ok- SJ]pHI/I KOIUTAaHMAaMIUraH aMUHOKHUCIIOTAIap MUKJIOPH ¢rran
MaxcCyJioT- CHII, AMHUHOKHUCIIO-
nap % Tauap
Une | Jleti | JIus Mer | Huc | ®en | Tup Tpe Tpn | Ban bupu | Ukku
HYHAN HYA
Cyr 3,2 189 | 283 |261 |83 26 175 |184 |153 |50 191
'y 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 34,9 | 181 | 2670 | 2090 [ 520 |550 | 1610 | 1060 | 1390 | 450 | 2090
Vu: 0
Oyrnoii 10,3 806 250 153 200 500 250 311 100 471
_oKkamapu | 10,7 | 430 | 690 [360 |150 |210 |600 |290 |320 |130 |520
Epwma: 400
rypywim | 7.0 620 260 160 137 370 290 240 100 420
rpeunxa | 126 | 330 |745 |530 |[320 |[330 (592 [430 |400 |180 |590
460
Xuco0b HaTtwxkanapu 12 skanpajira TyIIHMpUIaIN.
Kansanx 12
Texmmpuiiaétran OKCHUTHUHT OMOJIOTHK KHIMaTH
AMMHOKHUCIOTaIap Tapkubu, Mr/r oKCcHI AKC,% | KPAC,% | BI,% | R,
OTalloH Texkmupunaérran
OKCWJIMIA | OKCHIIIA
W3onericun 40
Jleicun 70
JInzuu 55
MeTHOHUHHINCTENH 35
deHunanaHUHHTUPO3UH 60
Tpeonun 40
Tpuntopan 10
Banun 50
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Kamn

360

Ha3sopar caBosuiapu:
1. 1r aTajioH OKCcWJIJ1a HeYa MI' METUOHUH 00p?

2. buonoruk kuitMat Oyiin4a OKCHJUIap Heda rpymmnara OYJIMHaaAW Ba yrapra

Tabpu@d OepuHT.

3. JIuMHUTIOBYM KHCTIOTadapra Tabpud OEpHHT.

doiigagaHnIran agaduéraap

["amatopoBa B.C., Pxxeunrikas JI.O. [Tumesas xumus. JlabopaTopHbiii

npaktukyM. Caakr-Ilerepoypr, TMOP/I, 2006, 137 c.

V. KEMCJIAP BAHKHU

1-xeitc MaxcynoT TapkuOumaru aHTHATMMEHTAp MOJJIaHH OPTAHOJICTITHK

yCyJiJda aHUKJIalll MYMKHHMMA. MyaMMOHI/I XaJl KWJIUHT .

Keticuu 6axkapuiil 60cKu4Iapu Ba TOMIIUPHUKIIAP:

 Kelicmaru MyaMMOHHU KENTHpPUO 4YMKapraH acocuil cababiapHu
OeNTWIIaHT, 3apyp OWIuMiap pyHXaTuHU TY3UHT (MHIMBHUIyasl Ba

KHYHK TypyXxJia).
* AHTHQJIMMEHTap MOJJIaIapHU aHUKJIAII YCYJIJIApUHU OEJITHIIaHT.

* OprasojenTuK yCyJHU MOXUSTUHU TYIIUHTHPUHT,
* baxxapwiras UIIapHUA TAKAUMOT KUJIMHL.
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2-keiic OSI/IK-OBKaT MaxCyJaoTIIapHHU OMOJIOTHK KAMMAaTUHA aHMKJaIl

Kepak. JIekuH VYpHU KOIUIAHMAUIWUTaH aMUHOKHUCIOTAJIAPHU
AHUKJIAIITa UMKOHUAT UYK. MyaMMOHM XaJl KAJIVHT.

Keilicau 0axapuin 60CKU4WIapu Ba TONIUPHKIAP:

Cepruduxar 6yitnya Maxcya0T TapKUOWHY aHWUKJIAHT.
\

*Ceprudukar 0yiinya OKCUIIJIU XOM allléHU TYPUHU AHUKJIAHT.

*AHUKJIAHTaH XOM amié TapKUOUJArd aMHUHOKHCIIOTaJapHU
TapKUOWHHU KaBaJJaH TOTIUHT.

* AMUHOKHMCIIOTaIApHU MAaxCyJIoT TapKUOWIaru MHUKIOPWHU
XUCc0o0J1a0 YNKHHT.
1
*OQuHTaH HaTWXKajgap Oyirndya aMUHOKHCIIOTa CKOpUHHU (popMmyra
Oyitmya xnuco01ad YUKHUHT.

o BaxcaplzmraH NIUIapHA TaKAUMOT KUJIMHI.

3-xeiic MaxcynoT TapkuOura caxaposa €Ku IIMPHU TabM OEpyBUM MO

KYIIWITAHJIUTUHA ~KaHJad aHWKJIalml MyMKHAH. Arap cusja
KUMEBUU aHAIM3 yCyJulapu MaBxkyl Oynmaca. MyaMMOHH Xan
KWJIUHT.
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MaxcynoT Tapkuoura KymuiaJauradn MUpyuH TabM OepyBUr
MOJIJIaJIApHU YYKYp YpraHuO YMKUHT.

\

* MaxcynoT Typu Ba YHHM TapKUOWJAard KaHACH3 MOJJaJapHH
MUKJIOPUHU cepTuduKaT Oyitnya aHUKJIaHT.

eKaHmM MonJganHM Ba IIMPUH TabM OEpyBUM MOJIJAJIapHU
HMIMPUHIINK Japakacu KYpCaTKUUJIapUHU TaXIHI KAJIUO YUKUHT.

* Maxcynor TapkaOugarn KypykK MOAJalap MHKIOPWUHU
pedpakromMeTp EKM MUKHOMETP OPKAJIU aHUKJIAHT.

I

*OnuHran Hartwkanap OyinWya Xyaad MIyHIad caxaposa
OPUTMACHHU TAUEPIIAHT.

* Opra”osienTUK ycCyijaa TaW€piaHraH HJPUTMAHUHT UIUPUHIUTHHU

MaxcCyJloT IIMPUHIUTH OWIaH COJUINTUPUHL. baxapwiran wuiuiap
Oyinya TaKIUMOT KHUJIHHT.
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THUHIIIOBYM MYCTaKWJI UIIHU MyalsiH MOJIYJIHH XYCYCUSTIAPUHUA XUCOOTa OJIraH

VI. MYCTAKHNJI TABJIUM MAB3VJIAPAU

XOJI/1a KyHuaaru maxiapaad ¢poigananud Tai€pramy TaBcus dTUIaIu:

- MeBEpUl XyxoKaTiapAaH, YKyB Ba WIMUN anabuérnapiaaH QoiganaHumd

acocuaa

MOZYJI MaB3yJIapUHU YPTaHMILI,

- TapKaTMa MaTepraiap Oyinda Mabpy3anap KUCMUHU Y3IaIITHPHIIL,

- Maxcyc anabuérmap Oyiuua Moayn Oynumiiapu €KUM MaB3yjapu YCTHUIA

WIIJIAlII;

-TUHTJIOBUMHHUHT KacOuil (aoiusitu OWiiaH OOFIUK OYJaraH Momayn OYaumiiapu

Ba MaB3yJIapHU YyKYyp YPTraHHIIL.

O 00 1 O\ Dn B~ WD

Xowm amé Tapkubumaru GepMeHTIIapHU XycycusiTiapu (YHIUPUITAH JOH
dbepMeHTIIapn).

. IHCOHHM O3WKJIAHUIINIA OKCUJUIAPHHA aXaMUSITH.

. OKCHUJI TAaHKUCIIMTHA Ba MyaMMOHH XaJl KAJIWII HYIUIapu.

. buonoruk ¢aon nentumaiap (AaHTUMUKPO Ba aHTUOKCUAAHTIIN TENITHTIAD).
. Okcuinapau OupiaamMyuu, UKKAJIaMYH, Y4JIaMud Ba TYPTIaMUU TY3WIHILIH.
. bomokIM yeuMIIMK OKCUIIIIapy XyCyCUATIIapH.

. 'Vt Ba CyT OKCHMJIMHM TapKUOU Ba XYCYCHUSITIAPH.

. Okcnyuy o3yKa OJIMII MaHOAuIapH.

. TexHonoruk xapaéniapja oKCHIap KaHaa y3rapuiuiapra yupaiau?

10. Kpaxman Ty3unuiinu Ba GepMEHTATHB TUIPOIIU3H.

11
12
13

. AMUITONIUTUK pepMEHTIIAp Ba yIApHU CHEIUDUKIIUTH.
. Hemmrono3a ¢pepMeHTIapHU XYCYCHUSITIAPH.
. [lexTrHIM MOAIATIAPHU TUIPOIU3IOBYN (PEPMEHTIIAPHU XYCYCHUSITIAPH.

14. YrnepoanapHu OMKFUIIMAA XOCUJ OYJIaqural MaxcynoTiap.

15

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

22.
23.
24,

Jlunuanmapay ruaponaun3Ian, anuiuian, nepeanuuIalLl.

XoM aii€ Tapkuougaru MakposieMeHTIap.

“O3yka KylmuMuaiapura” Ba UIUIA0 YMKAPUII YCYJIIapH.

O3yka KyImuMuanapuHy KiacCu(DUKaIUsICH.

TaOunii aHTHOKCHIaHTAAp MaHOAUIAPH.

depMEHTIIaPHU 03UK-OBKAT CAHOATH/IA KYJJIAHUIIIN.

Xom ami€ TapkuOuIaru OKCHILTA UHTMOUTOPIIap Ba ylIapHU (GU3HUOJIOTUK
axaMUsTH.

CyHbuUil OKCUIUIA MOJIIAJIAPHU OJIUAIL TEXHOJIOTHUSCH.

['mroko3a nnutad YuKapuIn TEXHOJIOTHSICH.

depMeHTaTHUB YyCyIiJia TIII0K03a-QpyKT03a KUEMUHU OJIUIIT TEXHOJIOTHSICH.
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VII. TJIOCCAPUI

Tepmun V36eK THINAATH IAPXH NHram3 Tuiamaard mapxu
Hyrtpuent O3ykaBwii TaOUUi Natural food material
Mozaaanap

Maxponyrpuentiap | MakpoHyTpueHTiap Macronutrients are defined as a class of

O3yKaBuH - - MOWIATAP | chamical compounds which humans consume
OyHO KiMEBHIA MOMIANAP | i the |argest quantities (must be above a
cungura KMPa, | threshold amount) and which provide humans
MHCOHIAp — yHH — KYIL | \yith the bulk of energy.
MUKIOpAA HCTEBMOII
KWIagu Ba WHCOHJIAPHU
SHEPTUst Ownan
TabMUHJIANIN.

MukpoHyTpreHTIap | MUKpOHYTpHUEHTIIAp Micronutrients are nutrients required by
o3ykaBuii Mojma Oyau0, | organisms throughout life in small quantities to
opranusmiap ydyH Kawm | orchestrate a range of physiological functions.
MUKJIOpJa Tanad dTUIaIu.

AHTHOHOTHKIAD | AHTHOMOTHKIAD Antibiotics, also called microbials, are a type of
AHTUMHUKPOO Mo 1anap . ) .

Gy6 yaap antlmlcroblgl drug us.ed' in .the treatment
MHKpPOOpTaHH3MIAPHH and prevention of bacterial infection.
PUBOKIIAHUIIWHA

TYXTaTaJy Ba YJIIAPAIH.

KoncepBantnap KoncepBantnapcyocranuu | A preservative is a substance or a chemical that
0y THOMaX CyIOTIAapHU is added to products such as food, decrease
caknmammyanatuauBacuga | microbial spoilage, and preserve fresh attributes
THHUSXIIAIAmydyHkyia | and nutritional quality.

HUJIAIU.

[MpoOuoruxap [MpoOuoTukiap uHcoH | Probiotics are microorganisms that are believed
COFJIUTHTA doiiga | to provide health benefits when consumed.
KEJITUPYBYH
MHWKPOOpPTraHu3MIIap.

Konromunantnap | Atpod MYXHTIA,CH | contamination is the presence of an unwanted
arpoduapaa, ML constituent, contaminant or impurity in a
KOHJIAPHIA,MATCPHAIIAPIL | material, physical body, natural environment,
aTH C MOATIATAP. workplace, etc.

AnTHanuMeHTapiaap | AutHamuMmeHtapmoaganap | Anti-nutrients, being natural components of
tabumnitozykakommnonentu | food, reduce their biological value due to
oymub,  maxcymoriapuu | decrease in digestion of the corresponding
ounosnoruk Kuiimatuau Ba | feedstuffs.

Xa3M OYTUIITMHU
KaMauTHPAJIH.

AunTHOKCHAaHTIap | MoanamapHu An antioxidant is a molecule that inhibits the
okcuanaHuIIaan cakyioun | oxidation of other molecules. Oxidation is a
Oorka mojranap. | chemical reaction that can produce free
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OKCcHUJIaHUIII KUMEBUI
peakuust OynuO  SpKHUH
paguKayIapHA XOCHII

Oynmummra Ba 3aHXHUPIU
PEKIUSHU KEJITUPHO
XyKaipara 3apap
KEITHpau.

radicals, leading to chain reactions that may
damage cells. .

Munepamiap

Opnuii 03yKaBuil MUHEpa
Oynub, ep KasuiaMmanapu
yHra 0oii.

Food is usually an abundant source of minerals.

AHTUMHKPOO
npernapariap

Muxkpodnopanu
¢buzukaBui ycyaaa
OapTapad >THII Xap JOUM
Xxam UMKOHUSITH
o6ynmaiiau. LlyHuHT yayH
AaHTUMUKPOO Tpemapariap
Kepak. byHnmaii monmanap
KUMEBHUI Ba OMOKHMEBMIA
yCyJutapaa OJIMHAH.

Elimination of microflora by physical methods
is not always possible, therefore, antimicrobial
agents are needed.

MakpoanemeHntiap

Wucon Oup kynma 50 wmr
JaH  OPTHK  HMCTEMOI
KUIUIIK ~ 3apyp Oynran
anemernnap(Na, K, Ca, Mg,
Cl, P)

The main elements (Na, K, Ca, Mg, Cl, P)are
essential for human beings in amounts>50
mg/day

MHuUKpo3J1eMEHTHI

WNucon Oup xynma 50 mr
JaH KaM HUCTECHBMOJI
KWIAIIKA ~ 3apyp Oyniran
JJIEMEHTIap

(Fe, I, F, Zn, Se, Cu, Mn,
Cr, Mo, Co, Ni ),
AIIEMEHIIAp KUPaJIH.

Trace elements(Fe, I, F, Zn, Se, Cu, Mn, Cr,
Mo, Co, Ni) are essential in concentrations of
<50 mg/day; their biochemical actions have
been elucidated.

YapTpasnemeHTiap

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

Cd, Cs, Ge, Hg, Li, Pb,
Rb, Sb, Si, Sm, Sn, Sr,Tl,
Ti, W) kupagu. HWuHcon
OpraHm3Muga Xyaa y3
MUKAOp/a Oynaam.

Ultra-trace elements (Al, As, Ba, Bi, B, Br,

Cd, Cs, Ge, Hg, Li, Pb, Rb, Sh, 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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