
OKHCMTEHLHUE H3MEHEHMH B UIIIHKE II PH BBEJEHM B PAUMOH 
CBMHEid AHTI/IOKCHÄAHTOB

ffiyiiKOB E .r . ,  TpaHuesa M.H., TopöaTan H.n.

PaöoTaM H  U a x p n H r e p a ,  E p n H r a  / I / ,  K a ÿ ÿ u a H a  / 2 / ,  A c T p y n a  

/ M , 5 / ,  J la H r e ö p e K K e  / 6 / ,  $ p a H c y a  / 7 / ,  T p a y ,  t o a m M a H a  / 8 /  h 

f lp y rw x  a B T o p o B  ö u jia  a o K a a a H a  b o 3m o s c h o c t b  M3ueHeHHH cpoKOB x p a -  

HeHHH CBHHHHH nyTeM BBeaeHHH B KOPM CBHHeä KaK eCTeCTBeH H UX,  

t 9K h CHHTeTHqeCKHX aHTHOKHCJIHTeneii.

B to ace BpeMH Saneli / 9 , I 0 , I I / ,  yoTCOM / I 2 /  h coTpysHHica- 

Mm ycTanoBJieHo, hto BBe^eHHe aHTHOKHCJiHTejieM b papaoH cBHHeii 

He CKa3UBaeTCH Ha ctoHkocth cbhhmhh npH xpaHeHMH b cbh3 h c He-

ĤaqmeJIBHHM HX OTJIOHeHHeM B KHpOBOM seno.

IIpe^MeTOM HacTOHirero cooÖmeHHH hbuhiotch pe3yjiBTaTH H ccjie- 

ÄOBaHHH OKHCJIHTeJIBHHX npopeCCOB H HX H3MeHeHHÜ B UinHKe noa BJIHH- 

ttHeil aHTHOKHCJIHTeJiea, BBeseHHHX CBHHBHM C KOpUOM.

CpaBHHTejiBHoe nsyneHne OKHCJiHTejiBHHx npoueccoB b mnane 
npH BBegeHHH paSJIHHHHX aHTHOKCHflaHTOB 

B KOPM CBHHea

HaMH ÓHuio npoBê eHO cpaBHHTeuBHoe H3yneHHe bbhhhhh toko-  

$eP0Jia h ÖyTHJiOKCHTOJiyojia (BOT) Ha OKHCJiHTeiiBHHe npoijeccH imih-  

ÄJIH HCCJieaOBaHHH ÓHJIH OTOÖpaHH 3 0  HHCTOnopoaHhlX ÖOpOBKOB 

KPyimofö ÖejioM nopoau, H3 kotophx yicoMnjieKTOBaHH 3  onuTHue rpyn- 

1111 • Kasaan rpynna cocTOHna 03 10 Öopobkob, oflHHaKOBHx no B03pac- 

Ty> SCHBOUy Becy, 3ß0p0BBK), 3HeprHH pOCTa H npOHCXOSCfleHHK).

BopOBKH ÖUJIH OTOÖpaHH C TOñ HeJIBK), HTO BHTaMHH E He OKa- 

3üBaeT BJiHHHHfl Ha hx nojiDByio (JyHKUHio h, cjieflOBaTeraHO, Ha pe- 

ayJiiTaTH 3KcnepHMeHTa.
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AHTHOKWCJiKTejM floóaBJiHJiM b papHOHy b  TeneHne 52 «Heil ot-  

KopMa. B KopM CBHHeK I onuTHoñ rpynnu esceaHeBHO bboæhjim ape- 

T a T - T O K O $ e p o j i  b ao3e 0 ,5  r Ha rojioBy b  cyTKw. B kopm cBHHew 

n  onHTHOß rpynnu poôaBJiHJin BOT b  Bupe nopouiKa b  po3e 0 ,6  r  Ha 

rojioBy b  cyTKH.

Cbmhbh 111 onuTHOH rpynnu He nonynann poôaBOK aHTHOKHCJiH- 

Tejie». Ilocjie oKOHqaHM onuTHoro OTirapiia, no aocTiœeHMH cpe/pie- 

ro SHBoro Beca II0 -II2  Kr, CBHHeË 3a6nBaJiH h ne pepa 6aTHBaJi h b 

uiKype. IlpaBue nonyTyum H3 KascpoH rpynnu 3aMopaacHBaJiH opHO$a3 HO 

npn -35°C h xpaHiuiH npn -I8°C.

Ile p e a  x p a H e H H e M  n o j i y T y m  d p a j m  n p o ô u  uinwKa c p e j iB io  o n p e a e -  

jieHHH y c K o p e H H u i i  c n o c o Ô o M  c t o î î k o c t h  e r o  k  OKHcneHHio n p H  T e u n e -  

p a T y p e  90°C c HenpepuBHUM n p o n y c u a H H e M  qepe3 c j i o m  rapa B 0 3 a y -  

X a  CKOPOCTMO 7-8 Ji/q.

Ilepea HananoM HccneaoBaHHw n nepe3 onpepeneHHue npoMesyr- 

km  BpeueHH OTÔHpajiH npoôu rapa h onpeaejiHUM b  h h x  neperacHoe 

HHCJIO. KpMTepHeM CTOÜKOCTH rapa K OKHCJieHHM 6h.HO npMHHTO BpeMfli 

KOTopoe TpeôOBajiocB ajih aocTtmeHMH BennnnHu neperacHoro quena 

0 , 10.

Pe3yji£TaTu 3thx HccneaoBaHHH npeacTaBJieHu Ha rpa^HKe 

(PHC. I ) .
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I  -  paiíH OH c  T O K O $epojiO M ; 2  -  papH O H  c  E O T ; 3  -  p a u n o H

Ö e 3  HHTHÖHTOpOB
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IlepeKHCHoe r a c a o  a o c i a r j i o  BejiHUHHu 0 , 1 0  b  mimne c b h h s ü , He 

nojiyHaBüiHx aHTHOKHcaHTejieîi , n e p e 3  2 0 1  - 2 7  m h h . ;  b  ninnice cBH H eâ ,  

noaynaBiuH x BO T, q e p e 3  2 9 1  ± 4 8  m h h . ,  a  b  uiriHKe cBH H eü, b  paqHOH 

KOTOpHX BBOSHJIH TOKO$epOJI, H e p e 3  3 I I  ± 3 6  MHH.

Pa3HH qa bo BpeMeHH oKHcaeHHH r a p a  Meacay I  h 111 rpynnaM H  soctO' 

BepH a npH P <  0 , 0 1 ,  a  M e a a y  n h 111 npH P <  0 , 1 ,  r a e  P -  a o c T O B e p -  

HOCTB pa3HHUH BeJIHHHH.

B n p o q e c c e  xpaHeHHH Tym b  xo a o a n a B H H K e  o t  h h x  oa«H  p a 3  b  

t p h  MecHua OTÔnpaaH n p o 6 u  mímica a a n  onp eaeaeH H H  n e p e r a c H H X  r a c e n *

Ppa^iHK ( p h c .  2 )  h T a ö a .  I  HJiniocTpHpyiOT H3MeHeHHH nepeKHCHHX 

r a c e n  b  n p o q e c c e  x o n o a H a t H o r o  xpaHeHHH c b h h h h h .

P h c .  2  -  Tpa$H K H3MeHeHHH nepeicHCHHX r a c e n  b  n p o q e c c e  
xpaHeHHH c b h h h h h :

I  -  paqHOH c  TOKO $epoaoM ; 2  -  paqnoH  c  BOT; 3  -  paqnoH  6 e 3 HH-
THÖHTOPOB
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T a Ö jx m ut a I

Fpynna

I

n
ID

ílepeKHCHbie racna b ninnne nocjie xoaoaaJiBHoro 
xpaHeHHH

9 uec. 18 Mee. 27 Mee.

0,026±0,0058 

O,022±0,0085 

0 ,029±0,004

0,02I± 0 ,0032  

O, 020±0,004 

0,029±0,02

0,053±0,0045 

0,028±0,0002 

O,078±0,014

P a 3 H H p a  b  B e j in q y iH e  n e p e r a c H b i x  r a c e n  n e p e 3  27 M e e .  xp aH eH H H  

CB8HHHbj MeKzty I ,  n h ID r p y n n a M H  a o c T O E e p H a  n p n  P 0 ,0 1 .

OöHapysceHa KoppeaniiHH ¡sientay BpeweHeM aocTHaceHua neperacHoro 

o,IO  npn ycKopeHHOM MeToae onpeaeneHnn oracneHHa cBeæero 

^HKa h BenaraHoM nepeKHCHoro racna npH 27-MecnraoM xpaHeHHH no 

 ̂ H ffi rpynnaM, rae r  (KoaiJxíiHiíHeHT KoppejinpHM) cooTBeTCTBeHHO 

PaBHo - 0 ,4 ;  0 ,9 .

M3 aaHHbix TaöjiHUH BHaao, n o  HapaciaHMe neperacHbix racen b 

aP°aecce xpaHeHHH naeT oneHB taeaneHHO. 3to , no—BnaHMOMy, oÓbhchh-  

eTCíJ HH3KO0 TeMnepaTypoK xpaHeHHH 6e3 pupKyjiHiimí B03ayx:a b Kane- 

» a Tarae xpaHeHHeM Tyni b uiKype. Tojibko n e p e 3  27 Mee. xpaHeHHH 

T:sriD bhhbhjiocb HBHoe pa3nnrae noKa3aœeneii nepeKHCHHx racen iiinHKa. 

^PeKHcHoe racno bo n rpynne (papnoH + EOT) OKa3anocB HaHueHBiiiHM, 

XaPaKTepHHM ana KaTeropHH CBerax rapoB. Sap I rpynnbi (papHOH + 
a êTaT-TOKo$epon) no noKa3aTenaM neperacHoro racna oneHHBancH 

ait CBeacMií, ho HenpnroaHbiM k anHTenBHOMy xpaHeHHio, a rap Ul rpyn- 

1111 (Ge3 aoöaBKH aHTHOKHcnHTena) KaK rap comhht6hbho0 CBeaecTH. 

C,,IeflyeT OTMeTHTB, HTO npH XOJIOOTUIBHOM XpaHeHHH UIHHH I rpyffilH OKHC — 
öHCTpee innHKa n rpynnu, x o t h  npn onpeaeneHHH ycKopeHHHM Me- 

°4om, OKHcjieHHe iunHKa HaeT HecKonBKo MeaneHHee.
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Haso nojiaraTi, h t o  TOKO$epoii, aenoHHpoBaHHHM b  uhimhb b o  Bpe- 

MH oTKopMa, npn xpaHeHHH c b h h h h h  óucTpee pa3pymaeTCH, neM EOT, h t o  

H3MH ÖHJI0 OTMeqeHO npH nOBTOpHOM H3yneHHH CTOHKOCTH mriHKa K OKHCJie- 

HHK) nocjie 18-MecH^Horo xpaneHHH.

C p a B H H T ejiL H K e aa H H u e  nepeKM CH bix n u c e n  n p n  o n p e n e j i e H H H  o r a c J i e -  

HHH ycKopeH H H M  MeTOflOM b CBeaceM iifflHKe h n o c j i e  18-Mecfl^Horo x p a n e -  

HHH npeacTaBJieHbi Ha rpa$HKe (pwc. 3) h TaÖJi. 2 .

Pnc. 3 -  Tpa$HK M3MeHeHHH ne pe khchhx nnceji b CBeaceM umnKe 
h nocne 18-MecnnHoro xpaHeHHH:

I -  cBeraü uhihk o t  CBHHeft, nonynaBiuHx TOKO$epon; 2 -  t o t  ace lanwK 

nocjie I8-MecHHHoro xpaHeHHH; 3 -  CBeMíí uhihk o t  CBHHeü nonynaBiuHX
EOT; 4 -  t o t  ace uhihk nocne I8-MecHHHoro xpaHeHHH; 5 -  uhihk o t  cbM' 
HeK,He nonynaBuiHX aHTHOKHCJiHTeiiH; 6  -  t o t  ace uhihk nocjie 18-uecH

Horo xpaHeHHH
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I a ö Ji h u a 2

r P y n n h

HanMeHOBaHMe i n i
paUHOH+TOKO$epOH papHOH+EOT KOHTpOJIBHan

OBejKMH JKHp 5 M. I I  MHH. 4 M. 51 MHH. 3 q.2I mhh.
®HP nocue 18 Mec. 
xPaHeHHH 4 M. 30 MHH. 5 q. 30 mhh. I  q. 20 mhh.

Ü3 npepcTaBJieHHbix saHHbix cjiepyei, mto BpeiîH, 3a KOTopoe ne- 
PeKHCHoe mucho aocTHraeT böjihmhhh 0 ,1 0  npaKTHqecKH He h3mghhjiocb 

B rpynnax c aHTHOKMcnHTejiHMH, opHafco b rpynne c TOKô eponoM okhc-  

^HHe npoH30iwio HecKOJiBKO óucTpee (3a 4 q. 30 mhh. )  no cpaBHeHHio 
c° n rpynnoa (5 q. 30 mhh) .  W3 3Toro ciieayeT, hto hhsyKPHOHHHîi 
nePHOfl npH OKHCJieHMH fflnHKa OT cBHHea, nojiynaBiuHx TOKO$epoji, Hec- 
Kojibko coKpaTHJicH no cpaBHeHHfo c rpynnoii, KOTopoii bbosmhh EOT.

KacaeTCH uinnma 111 kohtpojibhoü rpynnn, He nojiynaBnieM 3Hthokhc-  

^TejieM, nepeKHCHoe mhcho qepB3 18 Mec. xpaHeHHH socthtjio BejiHMH— 

Btl1 0 ,io  B jBa pa3a ôHCTpee, qeM b cBexceM innHKe.

OpaBHHTejiBHoe H3yqeHHe oKHCJiHTejiBHux npoueccoB b mnHKe b 
3aBHCHM0CTH OT pa3JIHMHHX fl03 H peMMOB BBejeHHH ÖVTHH- 

OKCHTOJiyona b kopm cBHHeft

Ha oTKopM 6hjih nocTaBJieHbi 4 onuTHHe rpynnn CBHHeß, no 9 ro- 
Jl0s b KaKaoii. EyTHJiOKCHTOnyoJi cbhhbhm I h H rpynn bboshjih b Tene- 
SlIe 67 flHeö (äo yöofl) M3 pacneTa: I  rpynne - 0,6, n - 1,2 r Ha 
ôJiOBy b cyrKH (T.e. b 2 pa3a Gojibine); cbhhbhm 111 rpynnu bboæhjih

I P r b cyTKH, ho b TeneHHe nocjiesHHx 33 pHeii OTKopMa. KoHTpojieM 

CjIyKnjIj1 jKMBOTHbie iy  rpynnn, He nojiynaBume EOT. ilo socTiraeHMM jkh- 
ÍOr°  seca I05-II0 nr cBHHeii 3 aÖHBajiH h nepepaÖaTUBaJiH co chhthcm
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üKypH. IIpaBue nojiyTyiiH H3 Kasjow rpynim pa3 sejiajm Ha êTBepTHHH. 
3aaHHe - 3aiuia«biBajiH Ha xpaHeHne npn -I8°C, a nepeaane - npn -I2°C.

CorjiacHo npnHHToM MeTOflHKe uccjieaoBaHHM, y cBescero uuraita, 

nepea 3amiasKOß Tyni Ha xpaHeHHe b xojioâhjibhhk, ycKopeuHHM MeTosou 

on p ese jiH B H  okhcjishhö  .

Pe3yjiBTaTH 3THx nccneflOBaHMâ npeacTaBJieHH Ha rpagraite (pue. 4).

Pue. 4 - Tpa$HK H3MeHeHHH nepeKMCHHx HHcea oi BpeMeHH: 
I  - EOT - 0,6 r X 67 «Heg; 2 - BOT - 1,2 r x 67 «Heg;
3 - BOT - 1,2 r x 33 shh; 4 - kohtpojib
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üepeKMCHoe hhcjio aocTHrno BeraraHN 0,10 b rape no neTbipeu 

rpynnaM cBHHeñ: He nojiynaBiiiHx EOT nepe3 216 ±40 mhh.; nojiynaBniHx 

0,6rE0T b TeneHHe 6V sHeä ( I  rp .) -  nepe3 444 ±52 mhh,; nojiynaB- 

m x  1,2 r BOT b TeneHHe 67 jHeM nepea 396 ±52 mhh. h nojiynaBmHX 

1,2 r b TeneHHe 33 ÆHen (3 rp .) - nepe3 642 ±89 mhh. Pa3HHpa bo 

speneHH aocTHaceHHH neperacHoro radia 0,10 npn ycKopeHHOM Meïose 

onpe êjieHHH oracJieHHH Meæay I ,  11,11 h ï ï  rpynnaMH ÆOCTOBepHa npH 

P -c 0 ,0 0 1 .

nojiyneHHHe pe3yjiBTaTH oriHTa noKa3ara, hto BBejeHHeiä b pauH- 

OH npenapaTa BOT b ao3e 1,2 r b cyTKH Ha roJioBy b TeneHHe 33 flHen 

«o KOHpa OTKopMa oÖecnenHBaeTCH cauan BHCOKaa ctomkoctb rapa k 

OKHCJieHHK).

ïlocue 6-MecHHHoro xonosHJiBHoro xpaHeHHH Öhjih b3hth npoôu 
ffinnna ot Tym æhh onpeaejieHHH neperacHux racen, noKa3aTera koto-  

Phx npHBeaeHu b Taôn. 3.
T a Ö Ji h n a 3

°ßpaöoTKa
Tyiu

Teirae-
paTypa
xpaHe­
HHH,
MHHyc

oc

I

2° chhth-
niKypu -12 0,0I6±0,006

To ne -18 0,0I7±0,003

Pes CHHTHH
®Kypu -18 0,0I5±0,003

r  p y n n u

n  ra i y

(KOHTpOJIBHan)

0,03I±0,008 0,016±0,006 0,036±0,0I 

0,022±0,003 0,0I6±0,005 0,033±0,008

0,018 ±0,0003
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Pa3Hima b BejumstHe nepeKHCHHx racea b nepnoa xpaHeHHH npn 

-I2°C co CHHTneM niKypH Mescay I h iy , 11 u l i  rpynnaMH aocTOBepHa 

npn P ^  0 ,1  h P < 0 ,0 2 , cooTBeTCTBeHHo; npa -I8°C co chhthbm inKy- 

pn Mesay I  h iy , ID h iy  rpynnaMH aocTOBepHa npn P-^ 0,05 h P< 0 ,02, 

COOTBeTCTBeHHO•

Pa3HHpa b BCJiHnHHe nepeKHCHHx raceii npn xpaHeHHH Öe3 chhthh 

niKypn npn -I8°C (aaHHHe I  onuTa) Mesay I k iy  rpynnaMH aocTOBep- 

hh npn P </ 0 ,0 2 .

CpaBHHBan BejiHHHHbi nepeKHCHHx HHceji b uinHKe Tyni, xpaHHBiuKXCH 

npn -I2°C Öe3 niKypn, bhotm, hto HaHÖojiBmee HaKonaeHHe neperaceM 

npoH3oniJio b kohtpojibhoM rp y n n e  (0 ,0 3 6 ), 3aTeM bo btopo2 . ^to Ka- 

caeTcn l a l  r p y n n ,  to no BejinnHHe nepeKHCHHx racea innHK otho-  

CHTCH K KaTeropHffM CB6MX SHpOB.

AHa;iH3HpyH noKa3aiejiH neperacHux racea b iunHKe Tyni, xpaHHB- 

iuhxch npn -I8°C Öe3 niKypa, bhaho, hto npopecc OKHcaeHHH no onnT- 

hhm rpynnaM npoTenaa b toh se 3aKOHOMepnocTH, hto h npn -I2°C ,

HO BejIHHHHa nepeKHCHHx HHCea HX HeCKOJIBKO HHäte. H3MeHeHHH nepeKHC­

HHx racea b npopecce xpaHeHHH KoppeanpyioTCH c H3MeHeHHHUH BeaHHH- 

hh nepeKHCHHx racea , noayneHHux b pe3yai>TaTe ycKopeHHoro MeToaa 

onpeaeaeHHH OKHcaeHHH, T .e . HanöonBineä ctoMkoctbio k OKHcaeHHio od- 

jiaaaeT rap b tom caynae, Koraa BOT bbo^hjich b ao3e 1,2  r  Ha roao- 

By b cyTKH b TeneHHe 33 flHeg; Ha 2 -om MecTe -  Koraa BOT BBoanacH 

b ao3e 0 ,6  r  Ha roaoBy b TeneHHe 67 aHea.

KaK noKa3HBaeT aHajiH3 aaHHHx Tada. 3, pa3jiHHHH2 TeMnepaiyp- 

hh2 peraM b nepBHe 6 Mec. xpaHeHHH 33MeTH0 He noBJiHHJi Ha npopecc 

oracjieHHH. ^to xe KacaeTCH xpaHeHHH Tyni b niKype h 6e3 niKypu npH 

-I8°C , to npopecc OKHCJieHHH b iunHKe Tym, xpaHHBniHxcH b niKype, 3 a- 

T0PM03HHCH.

InHK- ot Tyni, xpaHHinHxcn <5e3 nmypn, okhcjihjich b asa pa3a
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9

ÖHCTpee qeu b mnype.

TaM, r^e HeT 3Ha»îHTejn>Hhix H3MeHeHnM b HaKonneHHH nepeKnceM 

(I  rp .)  3Ta pa3HHiia TpyaHO yjiaBjinBaeTCH, OHa MoaceT iipohbhtbch b 

nPoijecce flajiBHeßmero xpaHemw cbhhhhh.

E H B 0 S U

1. noaTBepsaeHa bo3Mohhoctb bjimhhhh Ha H3ueHeHHe OKHCJiHTejiB- 

hhx npoi;eccoB b mnHKe nyTeM BEeseHHH b opraHH3M 2chbothhx pa3JiHH- 

aHX aHTHOKHCJIHTeJXeM.

2. Pe3yjiBTaTH HccneaoBaHHii no cpaBHHTenBHOMy bjihhhhjo TOKO$e- 

PoJia h öyTHJiOKCHTOJiyona Ha npopecc OKHCJieHHH uniHKa noKa3ajiH, hto 

nPw ycKopeHHOM MeToae onpesejieHHH o6a aHTHOKHCJiHTenH oanHaKOBO 

fleäcTByraT Ha TopMoseHHe npoaecca OKHCJieHHH, a npn ¿yiHTejiBHoii xpa- 

HeHHH TOpMOKGHHS OKHCJIHTeJIBHHX npOEieCCOB B UlIIHKe ÖyTHJIOKCHTOJiyOJIOM 

°Ka3ajiocB öojiee chjiehhm.

3. Haaöojiee 3kthbhoh 0Ka3ajiaci> ao3a aHTHOKcnnaHTa BOT 120- 

^ 0  Mr Ha 10 Kr MBoro Beca cBHHeíí, BBOSHMaa b TeneHne 33 £Heii ao 
Won.

OTMeneHa onpeneneHHafl KoppejiHipaH Mesay noKa3aTejiHMH ctoh-  

Koctm M pa K oKHCJieHiiio, ycTaHOBJieHHHMH ycKopeHHHM MeTOflOM onpe^e- 

oKHCJieHHH, h noKa3aTejiHMH, nojiyneHHHMH b npopecce ¿yiHTejiLHo— 

ro xojioflHJiBHoro xpaneHHH 3aMopoœeHHoa cbhhhhh.
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