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■flaotlmHBH oe BticvBMBaHHo K^JitT'VD MOJioqHQKHCJiHX MHKD00DraHg3M0B a a n  n p a ro ro B x e H H H  
HHX 38K B 8C 0K . --------------------------------------- ----- -------------------  -------
H PDZECBETI.B. i  OBETKUBa H.H. vva
MOCKOBCKH0 TeX H O aO raqeCK H Íi h h c t m v t  m hchoh  h m ojio hh oK npOMUmJ18HHOCIH, CCCP, t .Mockb » TPEHMHA r.A. a ÍU1W4¿iJ3A M.B. - « ^

a c e 0 0 «  H ay q H O -ac ca ea o B a T e aB C K H ft h h c t h t j t  reH eT H K « a ceaeK ijH H  n  po mh n a  e  h hh x  mhkPu ^

iipoH3BOflciBO Ch¡poBHJi6Hbix Hoaoac c npaneHeHHeii óaKiepBajiBjiHx K yaiiyp  npeacsaBHHe* 
npaKiatiecKHM a n re p e c . EaKrepaajiBHue 3aKBacKH no3BO£H»s 3HaHHTea.bH0 yayirnaiB KaqecTBO 
oacHüx M3flejia0, yupociarB  a coKpaiHTB npoqecc 03r°TOBaenHH, npoaaaTB opona xp8HeHHfl 1 ¿pr 
boM npoayK qaa. uoaTouy pa3paooiKa yaofiHoro a HaaexHoro u e ro aa  xpanetiaH moao'jhokhcahx 
lepa® , acnoaB3yeubix b npoaaBoacTBe cupoBaneHHx Koaoac b KanecTBe oaKTepaaaBHHX 38KB3C 
npeacTaBjinei coOoa B ectua BaatHyio b npaKianecKOM OTHOineiuiH 3 aaan y .

flan B°ex «aKpoopraH03MOB. liOBpesaeuaé a r a o e a i  KaeíoK b n'poqecce Jiaolajiaaaiiaa buba088®1 
seaciBaeM  Maurax $aKxupoB a ax  KOMoaHaqaií. ^
ycnex Mouojii>30BaHaH Meioaa JiaofHJi03auaa 3aBacai ot coctohhhh kjbbtjph, noaBeprajamo^^py' 
Caauaqaa, cKopocia 3aMopaxaiiaHaH, cociaB a 3amarHbix opea, ycnuBaa peraapaiiaa a MHorax
i'0X lipa Ha h.
B paoOTe Ohhh acnojiBaoBaiiiii KyjiBTypti Lactobacterium plantarum(iiiTaiíM 211,22.,, 31 ,32)»
aJih Jiao$ajiH3aiiHM uoBOHHOKHCJibcx oaicxepaii nocae okohh8hhh HHKyuanaa b Kassyio-npoCapK? LáJ*» TypoB, Btipocmea na naoTnuft uaxarejiaHOK cpeae BHoeajia no 2 mji. cxepajiBHoíí BOflá a c na]ía ® 
uaKtepaanBHoK neTJia roTuBHjih cycneH3MB uhkpoohhx kjistok« uoayHeHHyio cycneH3a» n°M0®H ^  crepajiBHHe npouapKa, Kyaa aofíaBaHaa paBHoe kojihhscktbo "aamarHoK" opean, neouxuaaMOí»
Jiao fa jiiau ro  BncyuiaBaHaH KJieioKo

E je

aae cu  M an., aai'OM ujiaBaiiH HaflücasoqHjB xaaKOCTB a AOoaBajjaa u p a c T B O p  OHKapuu»“ - ap  
TpaH, HTOOH He0TpaJlM3OBaTi> MOJIOHHyB KHCJIOiy. nOJJHeHHJB CyCneH3KK) BHOBB qeHTpHCpyi'^Pflíry E
upa tom s e  p e sa u e . HaaocaqoHHy¡o m sk o ctb  yaaaHaH a k ocaany aodaBanaa "3atpiTHyiQ cPe^ 
OTHomeHaa u : 2 ) „  M
B KanecTBe npoTeKiopHtix cpea  npa aao$naa3aiyiH a3y>íaQiiiíx KyjitTyp Oh j ih  np°Be«eHH:
CHBopoiKa c 10% caxapo3H j "C ln-  3% paciB op scejiaiHHa c 10% caxapo3n : ,lUM‘,-cHHT°e KOí?vcflelí3Í 
JIOKO C 10% CaxaD03hl H "Buuiu“-CbIBODórica ÓHHBafi KDOHa r¡ ->% wrjihthhh a r!aYar)03H» ^  . „¡i 5

xypH, BHpanenñtie aa HaflKoa iiai'axejiBnuM c p e a e , ijeHTpai|iyi.-apuBajxa npa 2B0U o u /«aH* a ¡¡a' 
MaH., 3dTeu caaB aaa HaaocaaoqHyB xhaicoctí a aoOaBañaa 0,3% pacTBop GanapCc08; ^ 11

¡

6*

10% caxap°3hi a "BOujn“-cbiBoporKa OnÚBeB kpobh c 3% xeaaTaHti a 10% caxap°3H* w» ^ 
KaeioK, noMeaeHHyio b cooTBeTCByBDjyio cpeay b ofiaeMe U ,2 m.  b c ie p a jibhhx ycaoBHflX bh° 
aMuyan aao$aai>Horo BncymaBaHan. ¡¡
jiao$MJiHaaijjdB K yjitiyp npüauaajia b cyoaaMaaaoHHoK cymajiice $apuu "OaBapac" l,Moaeji:b -1
ocaaoHHOM aaBJieHaa u,0v-U,I M ii.p T .c i. o npeaBapaieuBHHM 3aMopasaBanaeM u a iep aan a  nP"efle<ijl 
b GMeca cyxoro  ai>aa co cnaproM ( " c / a " )  ajia ue3 npeaBapaTejiBHoro 3 aMupanciiBaiiaH c aP““ 
ueHTpa$yrap°BaHaH {"6/3").
BuscaBaeMocTB KyutTyp, noaBeprniaxcn Jiaoipajiasaaaa, npüBepnaa HenocpeaoTBOHHO nocae P°C 
aaa a b npoaecce xpaHeHHH nyieM onpeaeaeHHH b nonyjinaaa KoaaveoiBa KJieiroK, c n o c o o ^  
ry  Ha uao rhoa naiare jiB ao»  cpeae cooTBeTCTByBmero co c ia B a . 0g,
UaxapojiaiaHecKyB aKraBHOCiB KyaiTyp onpeaeaHjia Ha cpeaax  c rjiBKO3O0, caxap°30M,
MaHHaioiío íepMeHiaTaBHyB aKTaBHOCTB KOHipojiapoBaaa nepe3 Kasaue 2 qaca b le^eH ae j j #
upoBepKy Ha coJieyCTOií'JHBOCTB npOBoaaaa nyTeM BuceBa OaKiepaa Ha Miib ana mua c 2^¿gq0fltfe 
noceBn noMemaaa b repMüCTai apa 30 C a KonrpoaapoBaaa doct qepe3 Kasane 24 Baua s 1 
3 -x  cyTOK. y 3gpH
KacaoTü°opa3yiomyB cnocofiHocrB KyatTyp onpeaeaHaa nyTeM a3MeHeHHH pti nocae KyaBi11511̂ 0 
KaeroK b scaaKOK cpeae HaHoiuienaH npa 30 O b reneH ae 24 nacoB.
vi3yHetiae anTui-uHacTauecKax cboííctb npoa3Boaaaa Ha njiOTHoK naTaTeatHofi cpeae c '
aa nupaxoB. B KanecrBe Teci-KyaBTyp acn°ai.30Bajia uiTaMMu: S ta p b y lo c o c c u s  á u re a s  
B s c h e r ic h ia  c o l i  límuM B' I ,  B a c i la s  s u b t i l i s  UmiíM b -3 3 y , E ro te a s  v u l g a i s  BMiiM B- l & n
S ^ e p to m y c e s  c o e l i c o lo r  BfluM-fo, P e n ic i l l iu m  sp.ilMUM -di (JycneH3Ha k7ie tuk""tec

C 
Han 
HaMa

CyTOK.

xa
. ... , -------------- — $ a a a 3 a p ü B a H H ° M

Ka3Hecnuc00H0CTB xpaHHUiaxcH Ky^uiyp a Haaanae y ünx onpeaejieníiax ojjuwctb, — „axar 
o a E ie p a a , acnoaB3yeííbix npa a3ro io jiaeH aa 3skb3cok: aHToroHaciaqecKOít aKTaBHOCia, c» 
qecKoa aKiaBHOCTa, ycToanauocTH n nbicoKOMy coaepsaHHB coaa b cpeae a KacaoiooCP33^

„oí * i >llpoqecc aaocpaaa3aqaa c o c io a i  a3 BncyinaBaHan M arepaaaa H3 3aMopoaeHH°ro cocionHUf5 “ 
yMou. lipa 3T om cBoóoaHaH B°aa a Boaa, HenpqHoc c b h 3 s h h 8 h c raapoíjaaBHHiia BemeciB“*n7¡or° 
noaBepraioTCH 3aMopajKaBaHaio a 38Te¡i npoacxoaaT cyCaaMaqan a a a a , T .e .  nepexoa 113 TB
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¡í6j afi8H B ra300öpa3H 0e, mhhjh saaKyi) $a3y / I / .  U nam  noKa3aBa»T, vto o s m  uaKpoopraHH3iiH 
W  k Jiao$ajiH3aaHH, <j0m a p y rae  ( 2 - b ) .  B CB>t3a c a ia ii sbh ycnemHOß jmo^MJUi-

SJb b t jp  b KasaoM KOHKpeiHOM cayvae Heuöxoaaiia cneuaajiBHan pa3paöoiK8 ontiuiaatHHX y c - 
* :® P « » ap M ejQ H o ro  BapauuiBaHHH KaeiOK ( 5 ,7 ) ,  cociaB a cycneH3H0HHnx aras n3aaaTHbix" c p ea , 
>ij0“PHe noMemaBT kh6tkh íuih jiao$a.na3aiíHH ¡.5)« pesaiia  cyojiaMaaaoHHoro BNcymaBaHaH a apy rax  
■( P°B Ba Bbi*0BaeMOCT£ Kymtiyp npa nao$ajiH3aiiHa ¡ ,1 ,2 ; .
^íiiqe I, npescTaBJieHii pe3yaBiam onpeaeneHHH BusaBaeMocia acnojiB3yenNX Haifa OaKiepHaAB- 
W ™ * i y p  HenocpeacTBeHHO nocne ax JiH0$HJiH38aaH. B s t om cayvae KyuBTypu Lbm.plantarurn

Ha scHÄKoa nHTarejiBHOíí c p e a e , KaK 3T0 aexaos npa H3roiOBJieHBB 3aKBacoK. B KaaecT- 
^atíu H3iI0HH°ft npoieKTopHoa cpean  ouaa acnoBB30B8Ha cpeaa “C l" .  M arepaaa noaBeprana c y -  

oym e  0e3 npesBapaTSJiBHOro 3aMopasHBaHHH.
TaöJiaaa I .  0?able 1

J! ̂ BMeHOBaHHe oaK-
SSSSS," H0“9p

! ̂ jftd of bacteria and
! “ t r a in  N o.

U0SepS8HH8 XH3H8CU0C00HHX 
KJI0TOK B lUJI. Cycn0H3HH Viable cells/ml of suspension BbixHBaaiiocüB Survival, %

ao xaofHBH3ap;. |nocji0 JM0(|)HflH3auHH!before lyophil.; after lyophiliz. !
p l a n t a r um '¿ n

¿¿2
31

2 , U  

1,2 
ö ,0 

I I , I

10
I U S
Io 8
Iu S

ID- 1,9
8 ,3
3 ,1
3 ,8

10'
IO1
IU8
I0 S

,8 6 9 ,2
3o , y

34,5

0 H3 noayneHHHX aaHHHx BHSHBaeMOCTB L .p la n ta ru m  b yK83aHHnx ycAOBBHX KOjieOanacB b 
R. iiwpOKíix npeaeji8x : o í  y , 3/& y luiaMwa 211 ao 6 9 ,2 $  y n a ia ia  222 .  BepoMHo la n a e  K oae- 

jQ^saaHH a  aHanbhay3 jibhhmh ocoöshhocthmh hit8mmob.  BucoKaH vyBCTBBrejiBHOCTB k cp p ecco - 
npopecca Jiao$BJiH3aiíHH y HeKOTophrx hit3MM0b L . p la n ta ru m , BtipainsHHux Ha saaKOii 

^aHw 00 cPeAe, BH3HBa.ua Heooxoa0MociB BHHCHeHHH bjihhhbh ycaoBaa npeABapaie-iiBHOro bh-  
iv. aaKToöaKrepHfi Ha mx BHsHBaeuocr.b noujie oyojiaM aaaa.

^ccaeaoBaHHH bjibhhhh ycjiOBan npeaBaparejiBHoro BupamaBaHan Ha pe3acieHTH0CTB kjiotok 
k H80BaronpnhTHUU B03aeMcTBHHM npoijecca jraô flHsamä«, BHpaaaBaHae Kasaoro miau 

^̂ attB JJil napaaaejiBHo Ha kbakoK a iuiothoA naiaiejiBHHX cpeaax. B Ka^ecTBe npoTeKiopa npa 
iĵ  41,11 B N p a m e H H H x  nyjiBryp u c n o a B 3 0 B a a n  cpoay “ua".
eiliiHe npa btom pe3yaBTaiu onpeaeaaHH« BijaaBaeMOCTH npaaciaBJiBHiJ b Tañimne ?.____ ____

TaGaapa ¿ Table 2
ie.„ail,i8H0BaHae oaK- 

! P11̂  « HOMsp iniaMua
¡a^.of bacteria and

TT p e ä ä  f 
! B N panHBa-!
! HHH 
¡C u ltu re  m ei

oosepnaHiie sa3HecnocooHnx Kae- 
t o k  b I  Ma. cycneH3aa 
Viable cells/ml of suspension

ÜHEHBaeiíOCTB
loSurvival, %

i
rii nm 1---------------------------

¡AO JIHO$HJIH3aaHH
........ - . -.... - ■ ■ 1
¡nocjie jiH0$HJiH3auHH!

! b e fo re  ly o p h i l . t e f te r  l y o p h i l i z .  1

P lan ta ru m 2D I 1 ,7  .  I0 y 3 ,7  0 I0 Ö 2 1 ,8
¿ 2 ,0  .  IO10 1 ,9  .  IO9 y , 5

P lan ta ru m 22p I 1 ,6  .  IU5 1 ,2  . I0 y 7 5 ,0
2 1 ,2  .  IU9

O
o p  • 1U° 6 9 ,2

P lan ta ru m 31 I b ,b  .  I0 Ö 6 ,6  .  IO8 9 4 ,1
2 o,U .  lo 8 3 ,1  .  IO8 3 8 ,7

P lan ta ru m 32 I 1 ,2  0 I0 y 9 ,1  .  IO8 75,8
2 1 ,1  .  IO9 3 ,8  . IO8 34 ,5

v'íQ Uililäw Gpeaa;, 2 -  K H A K a a  cpoA«.
¿ > « ra0jiHuu ¿  HOajiujiHiui- OAOJiaiB b u b o a  o t u m , 4ÍU KaeTKH L.piutarum , Bupameatihio ao 

*J tG40’ °OJI®0 ycTOílVHBH k cydaaMaiyiOHHOuy BbicymaBaHaio, ^eM KaeiaB saaicax KyaBiyp.
« >  K'8 3tom cayvae miaMMOBue pa3aaMHH npoHBaHBiaa BecBiia om eiaaB O . Haaöoaee vyBCTBa- 
<5 ^ o ^ a a s a i í H H  0Ka3aacH uiiaiíu ü ll, BuacaBaeMOciB Koioporo a a se  npa BupaaaaaHaa e ro  hi 
, ÍDJier¡ü1^sieaBHOñ cpeae cociaBAHaa 2 1 ,B% b 10 Bpeun KaK y ap y rax  mrauMOB L .p to ta ru m  

SJIacB 01 V5,Ö% ao 94,156.
®¡ Qn5a3PaOoTKa Haaöoaee öaeronpaniHoro aun KaeioK MoaoqHOiaicaHx öaKiepaa pesaua aaogiaaH- 

nnonpo;Be5eHO “oj^oaae BaanHan cociaB8 npoTeKTopHhix opea na BasanaeuocTB aocaeayema: 
^  ucae cyÖaaiiaiyjOHHoro BucyaaBaHaa. b 3iax onmax öuaa acnoaB30BaHH aaa miauiia L.plan

2u a 3 2 , BupameHHux Ha saaKotl naiareaBHOfi opea® a OKasaamaxca b nepBux s K c n e p a -  
vyBcrBHieaBHHMH k aao $ aaa3 au aa , vea ap y rae  mTaauu Toro se  Baaa ( c n .T 8 ö a .I ) *

7 npaBeasHH pe3yaBTaiu BaaHHaa couiaBa npoieKTopmcc opea Ha b h x h b 86h o c t b uoaoqHo- 
T®paí( nocae aao®HaH3anai«,
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Taöfljjiia 3 . Table 3*

HaHMöHOBaHHe iraicpoopra- HH3U0B ia Houep DTauua 
Kind, of organism and strain No.

npoTaKTopHaa j uoaepsaHHe sn3HecnocÖ6HUx 
cpeaa j KJieTOK b I ira . cjcneH3HH

Protective me-! Viable cells/ml of suspen-dium
!

sion
! Ao Motpnjiii3ai;liiocjie jiho$h j w 3

BbixHBseuocT*
Survival, $

L . plantsLrum 2n "C I"
“CM"

4 ,1  .  IO9 3 ,3  0 10Ö 
4 ,2  .  IO8

8 ,8
10,2

"BUU" — n_ 1,4 .  109 34,1
"fiUUA“ i , 3  .  IO9 31

L. plantarum 32 "UI" 
"UM" 
"Buu11 
"Bua11

¿,8 .

_ l t _

iO- 1.1
1.1 
1.9 
¿,0

ICP
i09
1 0 9
i O 9

) cvcneh3M0HHue cpeja, coAepsamne b cBoeu cociaBe cuBopotKJ 
("Bou" a "Eo Ua "), aaBT HaajiyqfflHa 3amaTHug adbcpejci npa juao®*'

uoBepmeHHO oneB0aho, q io  
KpynHoro porairoro  cicoTa (
yKS38HHHX KJABrjp. gt

M3BeCTH0, *IT0 CymeCTB0HHO0 BA0HH00 Ha BHSHBaeMOCTB ÖaKTepHil nocne AJaO®HAH3auMM 0K®e 
CKopocTB 3aMopasHBaHHH MaiepnaAa np0 cyÖAHMaqHOHHOM BucyniHBaHUH ( 3 ) .  B Hainan paoo*npefli8 
npoBeAeHbi sKcnepHMeHTu no A0O$0AH3aiiMH nsjaaeMNX k ja b t jp  moao^ hokhcahx ÖaKTepHÖ o 
PHT0ABHHM 3aMopan£HB3Hi]0M MaiepnaAa npn -7U°U a Öe3 iipeABapHrejiBHoro 3aMopa2tHBaHHfl “ 
M0H8HJ40M AeHTp«$yrHpoBaHHH ash jBeAM'ieHidH noBepxaOcm HcnapeHHH npn BaicyyMHoli i # l
T jp . oK opocii saMopasHBahhh MaiepnaAa b jKa3aHHux jcjiobhhx OHJia pa3JinqHa. B Ka^eci* 5 j» 
leK io p a  b 3T0x 3Kcnep0M0HTax öuAa 0cnoA£3OBaHa cpeA a^"E uuI". PesyA M aTu, Jip0Beae“““aniiP

&

J- o nx ̂ a ui.« a  unviiuyniuuni ua uuuia m uuujuiuuijana jjwvjii • i. oojJiiJi aiay
ÖA0A0 H-, 1IO3BOAHI0T CJA0TB, MT0 KA0TK0 MOAÔ HOKHCAUX Ö3KTep0H Akille nep0HOCHT CJO20" 
nocJie 0X iip«ABap0T0ALHoro 3aMopaxHBaHHH npn -70 o .
laKHM 0Öpa30M, B pe3yA£TaT0 npOBeASHHH 3KCnepHM0HTOB ÖNA paSpaöOTaH P0H0M AHO<±i0^3®y(jJI«,i8 
AOMHOK0AHX OaKT0pMH, nUIOpNH nO3BOA0l  AOÖHTBCh BblCOHOH BblX0Ba6MOCT0 K JA iiyp ll0° S°  
AHOHHOrO BHCJIDHBaHBH. KAeTitH MOAO>IHOK0CAblX ÖaKTepHB, BMP3H10HHM9 Ha nAOIHOit 
cp 0Ae, iioiiemajuj b npoieKTODHyio cpeAj "E oul" 0 iiOAyweHHyio cycrieH30B noABepraAn npe§ 
homj 3aMopas0BaH0io np0 -7Uwu o iiOoA0Ätf»10M Bbic^maBamieii b an n ap a ie  ip0pMu "SAsapÄC'iaOjiHii,a 4-. Table

n/n
N° Kind of organism and strain No.

!feN2 JiiaMMeHOBaHHG u0KpOOpraHM3- j J 0JIOB0H A0— |U0A6pKaHHe K03H0CiiOCO6HbIXI 
;ua 0 Houep nnaMMa ¡0510 ah 3 a 400 fAeiOK b l i r a .  cycnöH3Hni Lyopbiliza-j Viable cells/ml of suspen- j j tion condi-i sion j

! tions ¡AO A0O50A038U. InocAQ J10O510A.! ¡before lyophilJafter lyophilJ_ _ , i f y

BblKBBaeliCIC
Sorvi''®'1''

io L. plantarum ¿11 "Ö/3 "
"c/3"

6 ,9  . 1U-
_ n _

T T T

-+.3

H f

10

¿. L. plantarum 32 "Ö/3"
“C/3U

2 , ^  . 10' 1,7
2 , 4

n r  
io9

U U,eX£K) BO3MOKHOCT0 
BHCjmeHHbie KjABrypii

AAHieABHOrO XpaH0H0H CJÖA0M0pOBaHHHX T3K0M 0Öpa30M ÖaKTeP0i j n 38 0 riÖI
--- „-------- --- D T 3 M M 0 B  L .p la n ta m a  211 0 31 ÖHA0 B H * 0 Ä 8 H U  03 COCIOhHHH aHaO0u aosH“
JjeAöHa 0X jDtJK0B30MOCTI> nOOAe ¿-X 0 id  M6CHA0B Xp3HeH0H (TaOA0qa 5 ) . nau  B0ÄHO 03 
KJieiKH H0 rtjpnioi CBoeB s03HeonocoOHOCi0 np0 nocA0Ay#meM xpaH0H00 .
OHBOAM.
1. upoBeAeHa jih0510.11038150h paauHMHtix naMMOB L.plantanm. nca 03yqeHHue jjS0*1 v
Su3Hö(JilU(iBÖHhUI0 0 5>H30OAOr«qeCK0 8KT0BH0M0 nOOA0 ABJX M0CHA0B XpaH0H0H 0X B ^05»" «f 
CTOnHHH.2. 2a3paÖoiaHH oniaaaAiiHua yojiuaHH A0O$0A03aqH0 L.plantarum no3BOAfnonwe noxjv '
B£is0BaeiiooTi K^iiBiyp HenocpeACTBeHHO nocao cyOA0Maq00 0 nocAe roAa xpaH8H0H b 
BucvmaHHOu bhao.  -b ...
3 .  noA yneH H ae p e 3 jA B T a iH  n03B0A H D i poKO iieHA O BaiB m o to a  A 0O $0A 03aij00 a i h  x p a H e i» “ ^  
KjABiyp, 0cnoAi>3yeMhix b KaneuTBe (3aKTep0aA£Hhix 38KBacoK npn npo03BOACTB0 cupoBivi lac.
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T a ö a a a a  5 .  T a b l e  5
jy?>*ocTB uojioqHOKiJCJiHX ö aK rep H fl n o c a e  a s t f r e a B H o r o  x p a H e H a a  b  jih o$ h jibh o  BticymeHHOM B u se «  
'iisLi z e d  la p .tif» . a c id ,  b a c t e r i a  s u r v i v a l  a f t e r  Ions s t o r a g e -------------------------------- ---------------------- ----------
!î

Jmo$HJIH38Di. before lyophi­
lisation

CoBepx8Hue M 3 H eo n o c o u H U x  KJiesoK b I MJio cycneH 3H H  Viable cells/ml of suspension
nOCJie 3IH0$HBil38IIHU j n o c a e  xpaheHM H a Te>JeHae ü  « l ü  M ecnpeB  after 2 and 12 month storage

1.3 .  IU 
-’ib.IU9

ID"

¡KOa-BO j 
¡KJI6T0K \ 
! No. o f  i 
i c e l l s  i 
I !
i !
i l 
! !

?
—\---------------

j KOJI-BO 
i KaeTOK 
¡N o .  o f
! c e l l s  
i *
i
i
i

K 4HCJiy } K0B-B0 
¡KaeTOK BHEilBy KJi6TOK
max nocae bm-tno. o f

‘0$HJ1M38AHM j c 0 ll8
\%  o f  su rv iv e d !  
j a f t e r  l y o p h i^
i l i z a t i o n  j

J ______________ !________ n -

/to K viiaujiJ KJie
tok, BNsaBinax 
nocae ano$a- 

;nn3aaHM 
! % a f  s u r v iv e d  
; a f t e r  l y o p h i -  
• l i z a t i o n

!
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