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Puc. 17. CojiepRaHnme MHKDO2JEMEHTOB B CHLef0OHOI Guomacce pactemiii,
BeIpamenusix B CHO,

1 — 3epHO TMINEHULH; I’ — cojloMa MHIEHWIBI; 2 — KalycTa; 3 — LiaBejib; 4 — KOphe-

NJ0MBL pefauca; § — JIyK;, 6— KIYOCHHEH Yy(@bl; 6'— JHCThA Yy(hbl; 7— yKpom; §—
cBekJa (KOPHEINIoAsl); 9 — waprodenn (KiayOHN).

pasa (or 2,4 mo 7,1 mr %). Ha Tpetbem MecTe IO CTeleHH HAKOI-
JIeHISA HIEMEHTOB CTOUT YKPOI. B meM KOHIEHTPAIHA ATIOMITHIA
yeeamamaack B 11 pas (¢ 1,85 go 21 mr %), Turama — B 7 pas
(¢ 0,13 g0 0,91 Mr %), murens, muAKa, sKeixe3a — B 2 pasa. B zep-
He TIIeHHIBl K KOHIY JKCOepHMeHTa II0 CPAaBHEHUIO ¢ HAJaIoM
HOKeJIA ¢rajo Gomphie B 3 pasa, xpoMa — B 4, IIHKA T MeJHN — B
2 pasa. K pacremmsm, Majio M3MEeHMBIIAM MHUHEPAJBHBIE COCTaB
B IIpOIeCCe DKCIEePUMEeHTa, MOMKHO OTHECTH OTYDIBI, IaBeJb, MOp-
koBb. CpaBHenile MUHEDATHHOTO COCTABA PACTEHMI, BBIPAI[EHHDIX
B CIHO, c¢ mnomessIMII KyJBTypaMmil, 00 JUTEPATYPHBIM AAHHBIM
(Kopanbermit, 1974; Chapman, 1966; Iloxposermii, 1966; Kouo-
mmitnesa u ap., 1970; TpyGages u np., 1975), mokasano, uro, He-
CcMOTpA Ha yCTAHOBIEHHOE B SKCHEPUMEHTE HaKOIUIeHHe pAda dJe-
MeHTOB, B OOJLIIMHCTBE CIy4aeB HX KOAMIECTBO He BBIXO[HIO 33
npefedsl lonmycTumoro. B srenmepumente He ofHapyseno garta
pHruéuposanng pocta pacrenuii, HampoTmB, mpoAyKTHBHOCTDH
GOXBIMUACTBA KyJALTYp K KOHILy SKCIepHMEHTa ObLTa BBINIE, deM
B mauaie ero. OfHaRo ciaeyeT OTMETHTh, 9TO JOHYCTHMBIe Tpeje-
1Bl IOTPeOJNCHNs PACTeHUAMH JJIEMEHTOB JIOBOJBLHO IMHPOKU; BTO
MOJFRAO GBITH YYTEHO WMPH COCTABIEHHH PAIIIOHA.
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Tabanmma 20

AHOCTD DKHIAKA NMUIIEBBIMI BEIICCTBAMIT 32 CUET CHeTOOHOI YacTi
pacrenmii, seipamenubix 8 C/KO (no oranmam) :

; DU3NOIOrI- O6ecnedernocTs, 9%
YecKasg Hopma

1EBHIE BEMECTBA A HKATIaka parTugeckas NOTEeH AT bH A
G R TR
v v N
........ 230,0] 165,0 | 28,7| 33,9 32,4 31,7| 44,8| 44.9
..... 102,0( 73,0 | 64,7| 76,7| 72,6 71,5[101,4[101,6
...... 2,6| 1,8 16,4 20,6] 19,8 16,4| 23,0 23,1
BRRER Tt e 5 12,81 9,2 27,9] 26,9 26,7| 30,9] 33,5 33,5
...... 8,9 6,4| 17,2| 17,8 16,9| 19,2| 22,5/ 21,6
g L A SR 8,9 6,4 23,9 27,2| 24,1| 26,6| 34,4 31,6
....... 6,4 4,6 25,8 28,7 27,0| 29,1 36,9] 36,1
......... 10,2|  7,3| 12,9 16,2 16,6| 14,1 20,0 21,4
....... 7,7 55| 94| 9,8 10,9( 10,5( 12,0 14,2
..... 7,7 9| 31,21 27,61 27,81 '33,9| 334 34,2
....... 4,5 3,2 21,3 22,5 23,8]| 22,7| 26,9] 29,4
....... 14,1| 10,1 | 38,9 49,2| 57,0| 39,8| 62,8 79,8
........ 6,4 46| 16,4 15,2] 17,4} 17,3| 17,8 20,4
....... 8,9 6,4 19,9 16,6 16,6| 21,2| 20,0| 20,0
7,71 55| 28,8] 33,4| 32,7 31,9 44,0 44,0
........ . 1,7 55| 31,5 31,6 31,6 34,7 38,9 39,6
40,9] 29,4| 38,3 34,4 35,6| 40,5| 42,4 43,5
15,3] 11,0] 22,4 29,4 25,4| 25,3| 34,9 35,4
........ 12,8 9,2 41,9 35,0| 37,2 43,8| 39,3] 41,9
....... 7,7 55| 30,0 30,9] 30,1( 33,1| 38,9 38,5
....... 1151,0] 826,0 | 33,4 41,6| 38,3| 35,2 52,1 53,4
....... 1023,0| 734,0 | 26,8| 34,2| 33,1| 27,3| 41,0 41,6
0- I AUCAXAPHBI 128,0] 92,0 ( 33,6/ 47,8 53,3| 42,6| 76,2 85,2
TACTHBIC BELIECTBA 64,0] 46,0 |118,7|145,6/143,5 |124,21190,4|193,3
........ 230,0] 165,0 | 29,2| 40,9] 43,8| 29,2| 52,9| 61,6
..... 56,0 40,0 |119,8(169,0/180,1|119,8 (2182|254, 2
10,2 7,3| 73,5[112,3(110,9| 73,5(139,7]147,9
MYeckne KIC/JIOTHL, T 5,1 3,7(170,6|191,9/208,1 |264, 7 |354,0{394,6
Gumopast kucaora, mr| 150,0| 110,0| 96,81 84,1| 88,41130,3|187,8|175,
....... 5,0 3,2 43,4 46,9 50,0| 45,0| 65,6/ 68,8
it 6,01 4,0 38,3 40,0) 35,0| 46,7| 67,5 57,5
...... 10,0] 7,3 (130,0[235,6/269,9 [258,0 |668,5[578,

% OGecnedenyocTs TPUOTOPAHOM paccynTaHa NEXOAA M3  ero CoAep:Kaiidg B 3epHe
s (0,13% na abcomwrHo cyxoif Bec) 1 B Kaydenbrax uygn (0,05%).

~ Ofmas cyrounas moTpeOHOCTL HKUIMAsRA B IUIIEBHIX BEMeCTBAX -
eHb 00eCHeYeHHOCTH MM 3a CYeT BHYTPHCHCTEMHOTO CUHTE-
renuamu nokazama B Tadoa. 20. Darrmuecran obecnedes-
Th yriaesojamu yseawausaiach or 1 w IIT sramy u cocrasmsama
42%, mo pacTurensHbIM Genkam oHa gocturana 65—77%.
[oTpeGHOCTH MCUBITaTENedl 10 OOJBIINHCTBY AMHHOKHCIOT
eTBOPAJINCH B TeUEHIe BCeX TPEX HTANOB MPUMEePHO B OJHHA-
it cTemeHm, HECMOTPS Ha HEKOTOPOe YBeIUdeHHe CheJaeMoro
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ee B 1,5—2 pasa. Mcraogenne cocraBisur XpoM, coflepsRaHiie Ko-
TOPOro B pAalllOHe HYRAIARA IPEBHIIAN0 (PU3NMOJOTHIECKYI0 HOPMY
na I osrame B 3 pasa, a B mocaegyomux —  9—11 paa. Hssecrno,
YTO B 0OBITHOI CMEINIAHHON MUIIe KOJIe0aHmusa MIKDPOIIeMEHTOB MO-
TYT BRIXOAUTH 3a (PU3NOJTOTHYECKHe HOPMBI HX HOTpebaenudg B 2
u Oomee pas, He BHI3BIBAS 3AMETHBIX OTKIOHEHHII B COCTOAHMUII
snopoBbs aiojeit (Pymenro m np., 1963; Bapuenro m mp., 1969;
Tatosuu, 1967; Komommimmesa m ap., 1970). lammsie mo obecie-
YEHHOCTII 9RHMAKa ATIOMHHUEM, THTAHOM, O0POM, BamajueM, OJo-
BOM, HMHKeJeM HaMH He HPHBOJATCS H3-32 OTCYTCTBUS (DM3MOIOTH-
YeCKUX HOPM TOTPeOJIeHIIsT STHX BJIeMEHTOB.

Cpasmnenne MHHEPAJIBIOro COCTaBa, HamboIee YACTO MCIOIB3Ye-
MOTO, O0BIYHOTO palioHa ¢ HKCIEPHMEHTATBHBIM, MOKA3aI0, UTO
HOKeIb, KaK 0 XPOM, HCIBITATENH MOTPeOIAIN B MOBLIIIEHHOM KO-
amgectse. llpudmna BRICOKOTO copep:Rauug B paiione XpoMa, HIl-
ReJIfA, allOMIHNA, BaHA/IA, THTaHA — BO3pacraiolilee B XOjAe JKC-
OEePUMEHTA X NOCTYIUIEHNE B PACTEHHA N3 KOHCTPYKTHBHBIX Ma-
repuanos (cm. pue. 17). Cmemyer ormernts, uto 80% xpoma or
obuiero KojmvecTBa B pamuoHe COJepsRaIM IHOPIINBIPOBAHHEIC
OPOAYKTH,, B OCHOBHOM KpyIa, KOTOpas OblLia NPHTOTOBIEHA 13
3epHA MIIEHUIIBI, BBIPAIEHHON B TexX ske (UTOTPOHAX B IIpeibi-
aymiem srenepumente. Tpynano ckasaTh, omacen Jm M30LITOR HUKe-
JA W XpoMa B palioHAX TPH JUTHTETLHLIX dKcemepumentax (Domee
4 Mec), Tak Kak BOHPOC 0 JIOMYCTHMBIX BePXHUX Ipejlesiax IMOCTYII-
JeHUA DJIeMeHTOB B OPraHi3M YejoBeKa paspadoTaH HEJOCTATOYHO,
XOTA HEOGXOTUMOCTL B HTOM €CTh.

ITpu wmemonnzoBanuu Beeil cHeAo0HO TPOAYRIUI (PUTOTPOmA
ofecrnevyenHoCTh MCCASyeMBIMI BUTAMUHAMI I JPYTHMII IHIeBbI-
MH BeIlecTBAMH MOTJa 3HAYATENbII0 BodpacTH, ocobenmo ma LI u
III sramax. B sTom ciyuae MOrIa BOSHMKHYTL Heperpysra paiu-
OHA OpraHUYeCKUMI KHCIOTAMI, KapoTHHAMH, OaIACTHBIMHI Be-
mectBami. OrMerny, aT0 obectedennocth dxmimazka (em. radm. 20)
paccumTaHa ¢ YUETOM COJCD/KAHNS B OBOImAX CBOOOJAHBIX 11
CBA3AHHBIX OPraHHYeCKNX KHCIOT, MOCJAeAHUX IOYTH B 4 pasa
6oanure. B cupasounsrx raGaunax (IToxposexuit, 1976) mpusogt-
csa 00ecmevuemHOCTh 3a CYET JHINL CBOOOMHBIX KICIOT. YUHTHIBAsA
910, 0becIedennOCTh HKUTAKA B KCHepHMeHTe Oblia B Tpejenax
mopMbl. Onmako ciejayer UMeTh B BIJIY HEKOTOPYIO YCIOBHOCTDL
CYIIeCTRYIONIeTr0 HOPMUPOBAHIUS HIIIEBBIX BEIecTB, TaK KaK IOT-
pedHoCTL YeloBeKa B ATHX BEIECTBAX JI0 KOHIA He HCCJe[{0BaHa.

B zaxmouenme ykazkeM Ha HeoOX0[UMOCTh IpoBejleHHs padoT
10 YJAYUNIeHUI0 CTPYKTYPHI HOCEBOB Ui 0ojee MOTHOTO YAOBIET-
BOpeHNs MOTPe0HOCTH Yesi0BeKa B IHINEBBIX BellecTBax B YCHOBI-
ax CHRO.

Oroxo 50% cunreanpyemoro B CH{O oprammdecroro BemecTsa
(rueThA, cTedNM, KOPHH) He MCTONb30BAIOCH M ABIAIOCH TYHHKO-
BLIM TIpoykTOM (KpoMe coskennoii na IIT srame comombr).

Iaa ncnonpzosanusa B CHHO mecnemobmoit 6moMacesl BBICHIIX
pacTeHmii BO3MOJKHBI CIEAYION{e IIyTH:
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1) moxyuenme mUHIEBBIX BEIIECTB dKCTpaKmuei (GeXKi, aMHHO-
OTBI, BHTAMUHBI, YIJEBOJBI) I IyTeM KUCJIOTHOTO THIPO-
(caxapa, aMHBORMICIOTHI) ;

MHHePaIHsamysg (U3HKO-XUMIYeCKIM  (KaTalnTidecKas
nIn GUONTOrmIeckuM myTeM (MHKPOOHbIH KyJLTHBATOD);
OpAMOEe HCIONL30BAHIIE YETOBEKOM H FKHBOTHBIMEI (pbIOa,
K, Ko3a I T. JI.).

Huze paceMOTPUM TOXBKO «GHOXHMITIECKYIO) BO3MOMRHOCTDH —
eldeHue 13 HechbefoOHO GHOMACCHl PAaCTeHNIl HHIIEBLIX Be-
CTB.
B casu ¢ medmmurom Gerka ma Semime BexyTes mccieToBamHms
BBIIEJICHNIO U3 JHCTheB PACTeHHil 0(eJKOBBHIX KOHIIEHTPATOB
) u ux Gmomormdeckoii omenke. llomywenme BK Brmouaer
OBaHIE PACTHTENLHOT0 MaTepuajia, OCaKJeHHe GeTkoB IpH
epanny win noumxennn pH n ynamenme us6uitra Bojs. B Ka-
Be 00bEKTOB HCIOMB30BANICH KPACHBIIl KIeBep, POsKb, TyPHEIC,
enuna, GaHam, caXapHBIi TPOCTHHE, caxapHad CBeKJIa, Kapro-
, TOpomIek, 006BL. OKCTPAKT U3 3eMeHBIX, COUYHBIX pPAaCTEHHil
piran B 1,3—2 pasa Goapmme Genra, deM W3 CyXmx, 3peasix. B
TpakT mepexognt 50—75% Gexka or ero cofepRauNa B JECTE,
0JIOTHIeCKAA MEeHHOCTH OIPeelATach CPABHEHUEM COIeP/RAHIA
MeHnMbIX amunoknciror BHR ¢ Gerxamu mowmora, ceipa, Msca,
AII, PHIOBI, sitiia. TolbKO JMUBNHA U METHOHMHA B JIHCTE MEHB-
yeM B ;KMBOTHEIX TpoxaykTax (Gerloff e. a., 1965). Ilo pam-
M pyrux asropos (Kinsella, 1970), BK moryr 6wts cOamam-

BaHHBIM HCTOYHHKOM JAMETHYECKOTo OeIKa, eciaum K HHM J[0-
sigercss Metnonnn. Craxmann (1968), memonnays gepmenTHBIIT
0JI, OCHOBANHBI Ha CKOPOCTH OTHIEIieHus oT OelKa HeszaMe-
X aMHHOKHCJIOT OpoTeaszaMmiu, mokasani, uto BH nmeer umpmexc
JIOTHYECKOIl TIEHHOCTH, CPaAaBHUMELL ¢ MOJoKOM 1 siimamm. BH
OTJIMYHBIE Pe3YJbTATH IPH KOPMJIEHHN CBUHEN, IBIIAT It
pic (Hinsella, 1970). Msyualores Takske BOIPOCHI YCTOMIMBOCTIT

TaGauma 22

T9ecKuii cocTaB Hechenodnoil (mmerocrebennnoii) wacrn pacrenmii,
BbipauieHabix B C/KO

é- o Vraesonsl THHOA = L m|BuTamunn (Mr 9% na cuipoit gec)
SEw E|Bok&
555 i?: égﬁ é‘g §§ EE% ACKOD- 6
£28| £5 |88R| 27 | 85 |ORE|Omo- | xavod ol Gua
; cjaora s
% Ha afCOJIOTHO CYX0€ BeNEeCTBO
9,8 4,0 | 4,4 [16,4(11,9] 9,3| 54,1 | 2,6 | 0,02 | 0,16
14571538 1 5.2 129204021 8.5 | 24:5 | ' 2,5 |0:08:11.048
7,0] 56| 47| 9,5]| 225|161 850 | 1,4 | 0,04 | 0,44
3,50 2,9 | 3,8 |13,1]24,4]11,9| 10,5 | 1,9 | 0,03 | 0,09
54| 4,4 | 3,7 |11,8]23,5/10,8| 42,0 | 1,6 | 0,09 | 0,35
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