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McCJiejIOBaHHe MaKPO— H MHKpoaafiMeHTHOrO COCTSBa KOMÓHHZPOBaHHHX MHCOnpOgyKTOB c .
TT dm rumoro peHTreHoc&JivopecueHTHoË TexHHKH

A.B*CTE$AH0B,H.B.MAKAP0B,H.A.P0IDB,H.H.JMIAT0B,A*B.EffiIM0B,A.r.3AEAIirrA,E.Il.THT0B

Mockobckhô TeXHoaorzzeckzê zhcthtyt mhchoh h mojiohhoü npoMHmaehhocth, r.MocKBa, CCCP

5. Heabio HacToameä padora aBaaeTca onpefleaeHze MZKpo- z  MaapoaaeMeH T H o r o ^ B a  KOMdziffl- 
k®aHHHX mhchhx H3 ,D;eaHH, b zacTHOCTH, BapeHHX Koadac, b pepenType KOTopax 25% Maca 3aMeH6H0 
^yocTBehho—cTpyKTypzpoBaHHHMZ deaKOBHMZ nposyKTaMZ Ha oa3e naa3MH kpobh.
V B HacToamee BpeMa ycTaHOBaeHO, zto coaepacaHze MZKpoaaeMeHTOB b HHmeBHX nposyKTax, Hä­
p y  c aMKiioKHcaoTHHM cocTaBOM, onpepeaaeT zx dzoaotzaecKyio peHHOcTB. Ohhhko paHHue, xapaK— 
»iteyKJUlHe MIIKPO- H MaKpOSJieMeHTHHH COCTaB PeJIKOBOCOBepaamaX KOMnOHeHTOB HCKyCCTBeHHO— 
jpyiCTypHpOBaHHHX ÓejnCOBHX ÄOÖaBOK H KOMÖHHHpOBaHHHX MHCHHX H3,HeJIHH C HX ZCn0n£30BaHZeM 

Cl>Ma Majiozzcae hhh. .
in B Hamzx zccneaoBaHHHX paa aocTZJKeHza ccjbopMyazpoBaHHofi BHiue pena npHMeHeH peHTreHoc|Lny~ 
i^PeHTHHH MeToa, kotodhä aBJiHeTca Hepa3 pyma»u?ffl!tJiieTOflOM aHaaz3a, poKyMeHTaaeH, no3BOJiaeT 
1 ^fleazTB dontmoe zzcao aaeMeHTOB b oppoz npoóe h npaKTzzecKZ hojihoctbh) aBT0MaTZ3zpoBaH.

“— .jo 3 Toro MeTOfla Ha ycTaHOBKe " V R  A  -2 "  zccaeflOBaHH cae^yro^He'muihho STOro MeToaa a a  yu iaH um c » ----- 1 __
]>,• ROMHOHeHTOB KOMdHHHBOBäHHHX MHCHHX H3fleJW.ÈI TUÍ8.BU& KPOBH; Ka3eHH3T HaTpua, COeBHH H30JIHT, 
::-Âzh- ïï" cBZHZHa.roBapzHa, a  Tarace KOHTpoatHHe h onHTHHe oöpa3PH sapeHHX K oaoac. Äaa 9Toro 
^Pasiin BHcyniHBaaHCB no CTaHpapTHHM MeTopzKaM äo B03HyuiHO-cyxoro cocToaHHa, roMoreHZ3zpoBa 

h npeccoBaaHCB b Tadaetkh Maccofi 5 r ,  pnaMeTpoM 40 mm. TadaeTKz noMemaazcB b KacceTy- 
v ^ a T e a t ,  noaBepraazcB  peHTreHOBCKOMy odayzeHz», nocae n e ro  onpepeaaaacB HHTeHCHBHOCTB 
v^PHHHoro (JayopecpeHTHoro z3ayzeH za K asporo aaeMeHTa h pacczzTHBaaocB zx  KoazzecTBeHHoe 

^Pœ aH ze. "noayaeHHHe pe3yaBTaTH cBepeHH b Tadazpy I.
k Upeacae zeM necezTH k odcyscpeHHio paHHHX 3Toz Taóazpn, peaecoodpa3HO npzBecTZ CBepeHza, B̂ionuaeca dzoaorzzecKoz 3HazzMocTH onpepeaaeMNX HaMz MZKpo— z MaKpoaaeMeHTOB, KOTopne mq— 

öpeacTaBZTt HHTepec paa cnepzaazcTOB mhchoz npoMHinae hh oc tz .
K  MapraHen. B HacToamee BpeMa z3BecTH0, zto MapraHep, nocTynaromzz b opraHZ3M zeaoB eaa 
k^CTaBe nzuieBHX nposyKTOB, b zacTHOCTZ, MacHHX, aBaaeTca czafcHHM KaTaaz3aTopoM npopecca
^T esa Ä H K /I7  .
k ycTaHOBaeHO, zto He3HazzTeaLHoe cHzsceHze cyTozHoz hopmh noTpeöaeHza MapraHpa, KOTOpaa 

flaHHHM M 0/B 03 2 ,3  cocTaBaaeT 2 ,0 - 8 ,8  Mr npzBOflZT k 3aMeTHOMy cm w em w  K03$cpznzeHTa
Taóazna I

MHKPO- M MAKP03JIEMEHTHtûi COCTAB KOfflOHBHTOB KOMSfflttPOBAHHbK MSCHbíX H3JIB M fl, 
KOHTPOJIbHHX M OlIblTHhDC BAPEKß KOJIBAC
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Table 1
Micro- and macroelemental composition of components of combination meat products,control and test cooked sausages

Element Mn . Fe . Hi Cu . Zn Mo Ca ■ Mg . P . Cl . s
Component mcg/g mcg/g mcg/g mcg/g mcg/g mg/g mg/g mg/g mg/g mg/g mg/6

Blood plasma 0,02 64,38 1,12 0,27 0,05 0,88 0,05 0,05 2,87 0,98 0,8?
Na caseinate 2,63 171,71 1,73 36,43 273,13 1,27 5,24 0,18 8,24 3,42 0,24
Soy isolate Promine-D 5,10 164,65 1,68 25,95 151,59 1,34 1,25 1,00 3,30 1,37 1,83
Pork 3,00 142,34 1,74 3,53 242,78 1,25 0,18 0,94 6,15 2,14 5,34
Beef 3,12 111,43 1,63 11,44 304,42 2,14 0,22 1,45 6,21 2,23 5,45
Sausage (con­trol) 2,75 111,00 1,50 5,44 151,82 2,00 0,30 1,00 5,75 2,74 4,71
Sausage with structured ”soy-plasma" meat extender 2,77 110,24 1,60 7,40 126,25 1,90 1,18 1,15 5,21 2,55 4,33
Sausage with "caseinate- plasma" stru­ctured meat extender 2,73 111,25 1,55 7,85 138,83 1,87 1,20 1,21 6,42 2,65 4,21

HCIL0JIb3OBâ H M H  ÔeJIKa. B  CB H 3 H  C 3 T H M  CJiejtyeT OTMeTHTB, HTO flJW M H C H H X  paiÇÎOHOB XapaKTepH® 
HH3Koe cosepscaHHe Mapraiipa / 4 7  h  d i m e H u e  ero coflepsaHHii b  KOMdHHiipoBaHHHX MflconposyKTa^ 
BBCBMa HeacejiaTajiBHo . ^

Sejie30. 3tot mhkpo3ji6M6ht HBJifietch noxanyii caMHM Heoôxohhmum ajih HopwaJitHoro ^ hkA11 
HHpoBaHHH opraHH3Ma HejioaeKa f 5J . Bxobh b cocTaB denKOB kpobh, oho OTBenaeT 3a nepehoc » s 
aKTHBHpoBaHHe MOJieKy jiapHoro KKJiopofla. CHiraeHHe cyTonnoro nocTyiuieHHH BToro MHKpo3JieMeH,r‘i 
opraHH3M neJiOBeKa c npo^yKTaMH m u su m  BH3HBaeT pa3BHTne runoxpoMHoi aHeran.

HHKejm. 3 tot oneweht n rpaeT  HeMaüOBaEHyio pojn> b jhhihahom odMeHe opraHH3Ma. CHH®e^  
COflepKaHHH HKKeJIH npHBOflHT K HHrHdHpOBaHHK) aKTMBHOCTH HeKOTOpHX JDHia3 H npOHBJIHeTCH B » 
Konjie hhh $oc$opojDînHflOB b neneHH 76J  . Me

Meflb. Pojh> 3Toro MHKpoajteMeHTa b dnojiorHHecKHX nponeccax , npoHcxoflaipix b opraHHsw ^  
nejioBeKa, b HacTonmee Bpetin OKOHnaTejibHo He BHHCHeHa. OflHaKo H3BecTH0, 77 / hto HesocT^*
Hoe nocTynJieHHe b opraHH3M nenoBeKa Mejia c nposyKTam  mTawm  npHBOflHT k pa3BHTino rnno i *
MHH, aneMHH H T .fl.

IiHHKo IIpHHHMaet caMoe HenocoejiCTBeHHoe ynacrae b CHHTe3e Heoôxojîhmhx opraHH3My H3 nocTy.naiomHX c mime® awHHOKHCJioT h hx ocTaTKOB 727 „
MojfflôfleH. E ro duoxaMnnecKaa pojm 3aKJnonae tch b oKHcneHHH ciihptob h aÆbfleriwoB 0

ja;e npoflyKTOB icrpaaiiienjieHHH H3 opraHH3Ma nenoBeKa 787
OCHOB108*KajEbipîÈ. HBJiae tch HandoJiee pacnpocTpaHeHHHM b oprami3Me nenoBeKa aneMeiiTOM. - ero nacTB HaxojoiTca b Biwe rH^poKcoannaTHTa. Hohh Kaunas OTBenaioT 3a CBepraBaHHe Kpo« A 

3 tot MHKpoBJieMeHT npHHHMaet caMoe aKTHBHoe ynacTue b npopecce BHyTpmcneTOHHoro odMeHa. ^  peKOMeHflaHHHM $A0 cyTOHHoe noTped-raHne KaJi&ipiH c npoflyKTawn nHTaHHH cocTaBJineT 20O-t>uu <-
MarHHii. EBJXHetch 3JieMeHT0M, HeodxoflHMHM sjih ciaôam B anjm  phCocomh, peryjm pyeT ss  

hoctb cpepMeHTOB, oTBeTCTBeHHux 3a yrjieBOflHHfi odMen opraHH3.Ma 71] .  ^
$oc$op. CoeigaHeHHH $oc$opa BunojiHHioT pa3HOCTopoHHHe ^ymciuiz: KHiuenHan adcop(5ii0a > o 

K0JHI3, nonenHan ceKpepaa, TpaHcnopT jmmmoB, odMeH ai4HHokhjiot , a MaKpo3HeprBraeBŒ0®îr(; 
coeitHHeHHH (AT$, aipui$oc(|aTH) hbhhktch aKKyMyjiHTopaMH BHeprira [10] .  He^ocTaTOK ipocÿop* 
npoHBJiaetch- b cmoceHHH noTeHHjiajia MamenHofi fleaTeaBHocTu opraiiH3Ma.

Xjiop. HBHHetch Haadojree BaacHHM sjieMeHTOM booto® $a3H opraH23Ma neHOBeKa,KOTOpH0 
c Tsyet b noflflepHCHBaHHH ocMOTiraecKoro RaBJienm. h khcjiotho—menonHoro paBHOBechh, cnoC°Ane nepeMememno hohob Me»sy njia3Moa a 3paTpoiptTaMH, dnaroflapn aeMy npoacxoBjiT BHCBOdo®flehU
y rjie khcho th H3 KanajuinpoB n encax  ¿ I jj  . xnjtes

M3 aHaJiH3a 3KcnepaMeHTajn>HHX saHHHX, npaBefleHHHX b Tadjiape, eneflye», hto HaHO^ ST0B 
deffHHM KOMnoHeHTOM KOMdaHapoBaHHHX mhchhx npoflyKTOB no COflepSCaHJTO MHKpO— a  MaKpOSXeM« 
HBJinetch: mia3Ma kpobh .  Hcnoji£30BaHae iua3MH kpobh b conet3hhh o Ka3eaHaT0M HaTpan iw31
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:«6Bhm H3 ojihtom 3 HaHHTejii>HonoHHinaeT dHOJiorHHecKyK) iieimocTt HCKycctbghho—CTpyKTypnpoBaHHHX S E o K , hS hS x B TeXHOJIOrHH MSCHHX HSfleJDIH B Ka^ecTBe saMBHHKJieH Mflca. 
jiom pacneTHoe ccwepsaHne mhkpo-  h MaKpoaJieMeHTOB b othx flodaBKax nepes hx BBejeHHe

Ŝ GaCHNM mp-nffl oCTaeTCH HeCKOJEbKO HM®e COOTBeTCTByiOmKX SHa^eHHH jyiH CBHHKHH ft rOBHJpIHH«BKcnemr/eHTOB vcTaHOBJieHO, hto nocjie TepMoodpadoTKH pa3Hftn;a Mesc,ny coAepscamieM BJieMeH- 5 B kS oK H  o m S  S ^ a x  SHa^HTejiBHO hhbejnipye tch. 3to nosaoMeT npe^oxoKHTB,
:I° BBeneHHe HCKyccTBeHHO—CTpyKTypupoBaHHHX dejikobhx sodaBOK b KOJidacirae: ̂ TejiBHOMy CHraeiuno noTept mhkpo— h MaKpoBJieMeHTOB b xo,ne Tepwoodpado^H. Maxa^aM - HBjTPTrafr nnKa He HccjieKOBaH. CjieiyeT otmgthtb, hto npaKTHnecKH no BceM paocMOTpeBHHM no 3aTemM (3a ^CKjnoneHHeM Mn, Ni, Mo) dojiee npejmoHTHTejiBHHM dejncoBocosepacaiwiM KOMnoHeH- 

HCnOJIb3yeMHM COBMeCTHO C nJia3M0l KpOBH, HBJiaeTCH Ka3eHHaT HaTpHH«
BUB0JBI

|0 I .  MCCJieflOBaH MHKPO- H MaKp03JieMeHTHHH COCTaB KOMdHHHpOBaHHHX MHCOnpÔ yKTOB H HX deJKO- 
c°flep®amHX KOMnoneHTOB.
V 2 yCTaHOBJieHO, HTO HaHdOJiee dJIH3KHMH no COflep-'KaHHK) MHKPO- H MaKpos Jie Me h tob k koht- BapeHHM KOJidacaM HBJimoTCH KOJidacn, b kotophx b KanecTse 3aMeHHTeneft t/taca hc "Ka3eHHaTH0—iuia3MeHHHe" HCKyccTBehho—c TpyKTypHpoBaiiHHe dejncoBne sodaBKH.
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