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LWURLE Ly Lo u

FWLRSLENR G oUSANRLULWY BLadwl

S R
UTNUSULAD  CuR2ULAC-. PURBUShCC
Swnptgvwph  hwdw2punphwiplL - wp-
£ ULLULBERLALASRWULL  SERRRLERNY wp-
whnpd - LiMELAR  BbUeLWLRL & PwLwye:
oW Juepanbbpn ( Julptwpwiwlwlb L UbbLuwlwiwgp-

ApnpLbdh tylg.{t_;wuwbmﬂiml.-g_:
A ebWwpGDme s il JolwLmg
nwapynn  dpapaLnghwuby

T Juudwd

NhU ) hwibh wAwdbLAR iRLLLAON  hbin: . ULULWUAPWLSU  UWRGLh- &
L2bl  nnebg gwdp  ELGRGuMWPARiIALe ( MLWUSPWLERD  Nwndmd bL
auwip  Fupdwumpiwund ),  sUnLNgpulywL mnnpl_bu‘bbr\h_‘ . htan Laddwb

hLuwpwUANRE EMLLG AL ( OPGWLWUWL  LABhsLbD 20V oguuenpldmd ),
4oneLlwhwl  wpanmUBLL Puh owinn Lwwe u Jwemn LhuGLp { 2p dwnw-
Li o nugtdunhg wit UWwd WL - BLWLBRAYERN unwedwl  puappp )
LooWwiLL: Wwuwb  Limpbphg LU WohLWEEMLERD, NAPpALE  Lppwndmd
LL  po2umeiwl  JTL,  WRIWL  ORBWPRLA2LENR - WPOWANMR [MLAS, Uo-
LOLAWNN | mLUPL DR LML, g i mnunLnG uUne | alnd, nwpetn  gpuwhbnw-—
anwUwL  wahwnwleLtimd W wilb:  Uinu  wohlweembbnp LSOl w-
muph - UbLLwpwbwUwL L -UNgFEAShAL - L2WLwlmp {ml:
Low  UBLUWRWLWYWL  abpp o LQWiwlmd ok Lpwbad,  Ap o wile utth -
uwmaibph - bwadp Jbg Juunn 20 wehLWeRRLLDRG - LUl k.. Lpm-
Und b PLUAEARULEDD  PRIWUUAN  ARUEL  UWASnn  WSWMRGWOLRUULL-
InL gwLSh  Lwadh  dbe D - unbpbapenvBph Cecupnd,  Apne
Lunswdnprer Abp’ b Lwiw-
o0 ILUMMGRR  Jnn hwLAGU &0 qu-
Lhu npuWEY  aLpUnipan GplWLUWL WP imLe: HLWLALL UASSRSRAL
fne 2v2ublLh hwfwp pwdwlwl B LRSL, NP wOhLWRSALLNR wa-
MUnhal  pR2npwamilt  wpwapNaed SWWALhwl, L1978 B-nl wunnwanby
£ 10 - 50w L - wiLwlpl: Unewaawinl  2mywimd L-wLwlptng }p
PULP  WLAWS pwnpdn  obL  mLh  D-wiwbLpbp: s <o
iumh. L L D - wLwlnlp  phNunLSbAp  mURELUUAPESIALD NG —
Uwhwu h_qnnchwab uupunp - Lzwlbwlppiml  mubgnn PlUAND £ Uwu-
LUANPWWo u, huwpwlnpme |/l Unw © upbndGL WEWbplyr  wLhnWobzin

VULRLARQAYLPLGRD . UWSTWL  SWLDEWRULWLLLYE L ULLULLmIWLhany
GwLwlLo ne e 44 . [

o, pul npn2 LS LuwpwLLYWY

FLANWGWN  wpwAPnT UNppLEQWUBL PRWLE R LBiL Uppwnmpimu
LL gubiL  WprWARRE | RLmd sLmRMWSPpLURER. ., LhaplL L Wil mJl-ﬂ‘uLu—
RRMLLP  unwlwim  hwfwp ¢ S. KEinoshita , Adv. Apl. Microbiol.
V 1... . D204, 1959 ) UsbwilL wiu  opibumicpp - Jnm WwpwLplh
JOUMRNLhASDE. MURSLUUNDMAIWLE  WAL2UAR  2W0 UmA W (ELLLD LWL
apwlwlL  epwlwlagiwl  Jdbe ¢ puy win aWnah  pwlwmes PhWLL pPhg
Erevibacterium. flavum - b SRl ApwlLp  puwwn Puguywimd  LL:
UhlLgatn holLg win  200dn  Fal & L &nl - hbnhLeyLSppL- (Shen
G..et ak 1990 ) L - JGp UZPWIWLAW I hL bdonl ( Uqhgiul 4,9, L
SimuLEpe, 1987,  UQpaiwl 2. 3.k Ojmulbpp, 1988) hwennut L
WL wLwbhlh pudwlimbp L wpafRLWESY  wpnwapnaLbn:

BLLLNd dope Laywd PULGLFWLPLLADE  BRUN - Wi SFbWLWLL

U~

L wpw-



- .q, =

Lhpuh PPAUPLREAPL  wWRL2YNA BLDSLLULODPR  aumdLWUNDER jMLD  B.
flavam ~ p Jnu: ‘

2owanump il buwuwlbbpL o planpbbpp: SUIWL hbowanuag jwu
LWl + 55160 L L D - WLWURLR  PRAURUAD QFeef U LWURARR | RLE
B . flavum - p Jnu: Uyn  LWOBWUnrL - hwulbim hwfep o apdol o bu
htuk jwe MLAPPLLDE: LWE  WWPADL, RE WLWLKLA PRAURLBLGRL Whby -
dnn  Spbzk o wiod gpulbwbme (Wl Jue hw | Lp SLPYLLLLPPY
nAPNLe bbb wnuw B flavum -~ Jnum Uiumhbnk wwpaby , RL
rLzwby 5  pLRWLRS L - wLwWLhLh L D - wiwLhLR  phNURLPLQP WL
2nwp Jnum: bd  Jopeuuwbu whowmol b hlwpwynpmpiwl UWhiwbLbt-
N, bwloudwunpb nunSbwupnptl  B. flavam - p Sowm L- wiw-
vhuh  phoupbRbapb  wnabLzdnn  BENdLLWINAL WULALMR IALLLRE:

Uzbwowlon  gpowbwl.  Lnpmjep L SAPDLLLWL  LawlLwlmpjmbe:
GUNURAWD  hLUWGNENR | ALLD AN BN ALEAY  hWENAdBL & @mia L,
np B, flavum - p o0 wnlw Gl L - GLAUWSWN ; wWhpmdwn,  L-
dWihb b wrpadwy, D - gLenwdwn ;o WhpeUwn PeLOBEHALEQW IR L w-
WLwuplb nwgbwabipl  wunpdrpimLLLGD, L PWSLLHWIAS Dl WUWwPNwe
4 - ALywppoOPUPLWRWIRL kL L - wiwbpu AbhpapagblLwawipl wynp-
dneimbibpe: Unwedwd  wpninlplbpy hpdwl  dpw Quowpdbl o L
wil  hbwkmpimblbnp, AP wiu  20wih  Jnn L - wLwbhlp upLRLQ-
wmd .t whpRYWRhSY  pULUWS hLWSSWLE  nbwuygpwih - 2unphpd, ruy -
D - wLwupLp upbpbaumdy £ L - wpwuplg  wiwlLhlb  nwgbJdwap  In-
snend: -Apwbu  wRwepl  hbnkng(wl  hhdLbdnpad  wlewndblL Lo ne-
undbwuppdbl LU L— qummem ; yppadwn  wpebuwdplwawiplb o wy-
wpUmPIMLE U L - qwipl ; whpadww  wpwlbowlpbwap?! bpupnpg ht-
kmp i aLe  Chwomwudns b wil  twownd - Ap SmuwgbLbabh - Jhengnd
pnwedms - 6L B, flavum -p D - wLwuhund  wmpunupnd Jaunwunutp,
ARALE SN WLWLRL  pwsbLvwar  eumndmeiwl 1-1,5 % -V & Juwsti
UpwdwJdwlwy gmis & wpdbL NP WLwbpl nwgbdwans ampl Smowumn-
Lope AWRLRS  bL L- WLWULpLh o wpuwaRnalbp: fusdlwuppdbn b Lwl
L -gLanuswn wppedwn b L -dWwlpb; wpprdwn anebusdpbueubon upl-
pbar uwngwinppmdp B, Flavum ',h Jnum; z

iU w2pLuwLpmd - PLUNGPhwbAp  SnM whwenl  wlgws  wlhewn-
4oL L momSlwupdbl & B, flavum - b SLMOWIWO  Whpagwin apulu-
wrpbwawipl wynpdrpielpe: Unvlwdnpuwbyu Smig b updop, np wib
swUaWLE [ WLLwieL & SENSWIRL  PULLBRIWESUL  Luwndwde, mumd-
bwuppUbL L UPW Lwjebwgdwl mnpLLPD, MURFLWURDUGL bl win wunn-
QupiWl PH  DusRSMSE L SLRSWUWINLAMPIWL  UuphSp PH-ng, hle-
wobu LWL gmis E  wpdbi, A0 pOLVWIRNPWLWLUW AL ppAJwOng pPWdnw |y n
oLPWSPMY Wil pwowbums & JOURS - wdbLR  SPWUINWLLRN:
 cumbowby  AULBWSWUNNGL 5 RUAYLWERREL B flavum-p L-du-
LAL 3 wppmdwn o mpwbuws pbwac: Ujuynpvh  umpunpunwipL vwogndnUn-
piwsp  WPLLUWSRLWE WAWENY  WLGWS L. JWPPULL  Jhbzk  hAdnGL-
LE@iwlL  ( pun  kibumpndoptap ) @UURTEL L hbuweaodol: o WU
wpwLUWSpLwop 1975 B neiwLbbpnd  pwswlwimd & BopsoLnubpp WS
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—_— -
urehg:  MumfLWubpUbL - & B, flavum - p L-dwipb: ypprdwsn opulu-
wrpbwap  bhabUw-ppdpwliwl  pLARWSDL AR, UNP UNPWIW § p L uuegnbnym-
ALMLE,  LWNWLBURY  PLMAWSPEPPR,  UWiMbREEIMbLE Lk wiLb:

U1U w2pwowbeh WPAIMLPLENE MLEL PwQlwPRLMipP  GNPOLWUWL.  Law-
Lwyme smlb: Uwubwdnpwubu unonoybl - & L-wiwuphuh vnwgvwl - Jubpgw-
PWLWLWL LawbLwy, unbnddbL &  wwppbp WP LWRRBRLL NN puwnLapRLE MY
D -wiwLplp pwpdn vwogndpURRIWSR NPN2JWL JUuptwpwLboywl  tnwLwy,
Sh=0h.  WPLG-WNLG  WhWR - $CPSbLMw | ple uptbwprlwip - hwJwp ampu
L gunan 40WipL NGGPGUPWIN  PWLWALLRE 4 LUGADYGL 5 husw-
Uwuwupwl  hwswlwpazwint  Dpweppp, App huwpwdnpupial &  wwipu
hwadwpybim. Stputibap unpunpwatbnp ThpwbLhup - hwunwenbLb e, -
map? Lk hwlwarwpd mnaapjwl AbwUspwLtnp. Jwpupswl wpwomp ([ mu—-
Lone  ppbLg . qpuwbpupwLLps  hbil Soynba: Pwap  win  unbndyby
& vopn [ Mo j-2- utunpaniuLLpPWLWeRYN  upLptan  hwdwp, App
Gupnn & hwdwwwowuhwl  wpnwnpwwl wpngbuh - hhdp  hwlapNuwLwg,
PL2wWoU LWL vnwsdwo WP iMLPLLRR  hpdWwl  dpw UwpGLp & unbnbby
L-2-wshLwpmphpwip UbLuwywnwe pp G brwbwhng UNWaYLL JLRNn, oguw-—
gnpdtLed B . flavum- p L-dwiLpU; wpprdwn npwLuwshLqp:

Uzbwawlep  hpuwwpwundp & wwpnpwgpwl:  U2hwnwlpn thbmuwh

POLWLAWUMPLALA  hpwwwnwUdbL & 20DU DGWOAD W2pwirwleLb pmds
Zpuwwupulydwy © bL Lwpwuwnpwondmd LU Lpumup:

Uzhwnulbepr  Uwnngdwdpp L dwdwipe: UnbLupnumMALALE EuALWSWD

£ wnwgwpwupg, 2NpuU - gLmpLbippg, LQPWhWLEMSLERT, QoWwlWLMR ;WL
gwilpg L hwdbLywopg:  UnbLwpnumeiwl WnRwgpLu  apmppd qpuwyw-
Lapiwl dbpLadapimbe, LdhnPdwd & wLwLpup UbLLwPWLWLUWL At
L unwgdwy - bawbwyutpp uupQwpwLswLe, B, flavum - pb npueu

L b P - wLwupLp _WnnbLapw wphwapnap, Uupgwpwbagiwlb L °
JomwpnLpadp wnwLdbwnwnume | mubLbnp PUSWHhR IMMTWLE L wLwLvpLp
sowpnihadp dbpwepbpywy qanwhmg;wb Jbe wnlw quuntpp Jﬁu—
Lwpwblwup: Unb Lwhnume (wu Lounnpy aLmpp Ldbpywd £ houwgn-
MMRiWY  YLRANLENRL, . anpOhPLLARL L LiMBLPPL: BRpANn  glLhmd
Popywd oy hbnwanump jwl wnqlmb?hbna: qGpehl aphmd  pwpw-
andwd g WrAImLpLLPh  pLLWPUMSD; umbbwmnumpjwb hwyt L Jwo md
pU - 6L pGedwd Ph - 2h 0 WhLG - wnug Upvontwiml  nbwugnw-
LLPP hwdwp gBwipL nbgpbupwip PWLWALLAD L pbPUYWD & hwdw-
Uuwuwuhbwl  hwswlupgwipb bDpwghpp ™ puiunu hLG pPUpGWNE ™
Loadnd, npe  hLwpwdopagimb b uwtpuy  hwadwpUbim  ncwuspwis
ungunpuLLPh WThbwt Lpup hwbmwunLLtpe L Jwpupsw WAWgmMP L M-
LGpg  ppoug ThuUGPUPWLLE Ry hbin SolLnga: UnbLwpnumpimLe  pwpw-—
APdwd £ 116 ybptlwapp  Eeop dpw, wwpmlwumd & 13 Luywp L
13 wimuwy: FPULUWLRE LWL gullp 154 SPwhwl.  hamd & wwpm-
Lwumd wLalbnbl W amutpbly Loamlbpny;:



o aay s
ushUSUvEr PAYULUURE3MLE

Zu8URMSREFSUV  UbPOTLLE

Uzpbwiwbpnd - oguwgnpbybl & Brevibacierium - flavum ATCC
14067 2uwdip L Lpw D - WLwLPLAY  wWAPUNIPAD  JROWLWLEN AAL-p
L AA2 - p: 3 ;s

Pepelbpl wbbgdbL bLu 30° G etnpswunnbwlms DPH 7,2 - 7,4,
ynLpwlbpmd (- 750 JL uUnitpwims 100 JL wdin  Jpewdwip, 250
wamie / paw ), Uws  sbpdbuuinpmds (10L S pSLLB ApA LadbL &
7,50 UbLLawspewdwip, womnwln wpwempimlLe 500 womiw / pow,
oap  Dwhpupd 7,5 L / pow )i YnLpwubpmd - oguuonpbdbL L U ywd
P ulbRwipewdwipope, hul SLRSELonprdt S vLLRWSRewdwinp: ULLRw-
Shewywip W gLimuna ( 50 q/L ), HH,GL (56/L), NHyNOs( ia/L ),
EH,PO4( 18/L ), KpHPO,( 6.9/L ),. MgS0s-T HaO0 ( 0,1 a/L ),
Na,804 ( 2 8/L ),/ProunbL ( O, 1 o/ L ), AA1 L AA2 zuwslbpp
witgJwL Abwpad WYLLWELL k- Lwk DL - wiwuhl ( 200 4&/L )
ULLnwspewdwin B, Uspwpne  ( 100 g/L ), (NHa)SC4 ( 30 a/L ),
KHgPO4( 1 q/L ), Uwdbd (30 q/L ), Mg 50,7 HO (1 a/L ),
pROBRL (0,1 JG/L ) . RAWURL ( 0,2 Ja/L ): Ufu Atuwpns pene-
vope wibgLbimg hbwin Gwdprbp hbnwgdblL & SwWOpP wpwemplwsip gbuph-
£nqUwL Spengny (500 - 10007) :ULLAwSpewdwin % Uwhwnng (1008/L),

(HH4)2SO4 ( 30 /L ), KH2PO; ( 1 o/L ), Mg S04-7 H,0 (1 &/L ),
ppnipl: { O, 4 Jg/L )¢

Usbgdwd LblLuwquuodwde hwdwedbl E Stuunhdmaswl  Sphengnd
L wwhibL t -18° C - mf ( LRL WLSPPWWLU b OOUWRNPBULL )
whln  LuMJWDpp wbupnu: 2

SL oS LMLEGPp wUBndme §RLLLpe swipbLn hwJwp oguuwannpdybL LU
peholLLph WALRALPQWSUWD URUWELGhWLED:  SALmnLhawgnd P Uwinwpdb L

& Uwueprdnpp Lk mSpwRgbpp qummnmdwn Supnany (McGillvray D
ané Umbarger H. E. , 1974 ) ° 0, 2% mnLmnL, iJL dbqghwuwh
Jwdwip pmdLpMd,  LpUm | wuowd:  Uawhn SLpUoLOWIPL  EpulpuRLL p
UnwLbwLm hwfwp peheubnt  abapbubapwsdbL ‘5L MLUPWAWILA  OOLm-
plwSp ( 4° © , 20 Uhg , 30 wuouws ipny wunampiwle ). (Axdop-
uymat A.#. Bbesupgzan X0, 1994 . 1) ¢ )i

Uugwpuiwn 4~ gbuwﬂpoputhewlhb wynpdmpinby  2whdbl b Yw-
uprnunge L hWdwhbapLwULLpr  Jopnand ( Eakimoto et al, 1969):

1 - ULwbpl nbhﬁmﬁnqnbqu wumhump;@bn. 2widbL. & SnaLaswbp
Jopnnml ( Goldman D.S. , 1959 ):

ULwbhL nwabfwor wunpdmp iebe swihdtr & Punbph L hwswhb-
apLwULLpp  Sopnnny  { Badet et al, 1984): _

TppopuNAWeRYN  SWULLUSME (WP  WAWLUWIALWIWL  ALWUShWLL RN
NnpULBUWL  wiwLhap nbwusﬁnh pwnLmpap 0,2 JL  dbpeLWhUwlL Dw-
dopmds  wwpmlwybp & 100 JUnL/L wuppu - HCL emdbon, PH TS
50 JUnL/L hulwguuwupwy - L — wipLwepr , 25 JUNL /L ubpnpwnn-
NWEpR L 442  @nLanLpowgdwd  pehgLLN: obwhgrwl nwpdbr £ 30° C
oL NIWUMRTWLAY: Unwewswd L — wiwbpLl Apwlwaou npnaudbL &

iR

Lppw2bpw ppNdWUINGPWShWIN  OQLMP WP
. SFLANWSWN; whpmdwn OpULUWSPLWSSWL  wUnhUmeImLe . pwidbL &
UbguwLp b hwswhbnplLwlLbph  dbpnand { Segal S. B et al, 1962):
GLmuwSwm : 2 - UbwnpandwLbphwin upwLuwspbwaph whbpdmptnLe o zwin-
doL B umil  Lopuw: L-ywipbiyppmdwn mpuwbbwdphLivap  wuwpdme twl
zWiJWL hwdwn oonwenpOdol BL 2NpU VWPELD SLEATLLD pun JwSpun-
dmgiwin Lk Pooppeiwbln . (Andopuymau AALEegupgacan X.0. 1994 1,0 ).
npwewlzimp  wlupdmpimlb  2wdbinu - BAR3EDP  WAWLARL 2upand
apnzdobL. & qBwipl  whqudwup, Ang b hbuwgwind . Uhpandbp . 5:
Apwtu  dbpdbLiwipL wyupdmepiwl  Jphwdnp (U ) puambdiL gt dbp-
SULMN . WEY  PULWUD, NP 30° PURCWUMRGWLMS 1 PAWGAS LWL p-
amd ki JhupndnL uR2unpwan  GnhwLGpYRER  hwdwayumeupwl o ypn-
nrbvp: 4 3 '

Uupwwumgp  UNLIBLUINWSPWY  ARN2USL & Loaphn Juenand,  np-
Wou  wnwunwnn ooguuwanpitLnd  SLe URBAUWInL  wipmdpLpe: CdLp-
JHLULEPp Juppdwl  QLAEWSPRY LUWPLWURSR  UALSGLBIPWSHWL . npna-
yoL 5 LWk Spndub L QG idpup Jupnand (Peterson L.L. 1983 }:

UdpiiungLbpn  bwehd L LWOPRASAANALSNL UKL IWOMS KL GLBPASH-
nbae, CpansLbunpwdnlnuwamde  Lwowpdb L S cun dupfwghwih hpw-
AWLELLAR (Polyacrylamide Gel electrophoFesis, 1980 ),  JnLb-
UmpLjwp bznh UwLppnwgpﬁh unph - UWEIWL  hwdwp 09w ARIS LAY
LeiL SpPSWIL SWEIPWALEURL WD UWhOWURSW AL UMBLALNWLETR hdn-
Lapno: _ : '

LENILLIN  FNLBUNL WP L2hAR  NpA24bL & vbbwnbpy G -150,
SF wwpmLuwynn wauwpwunyg (1,6 ¥ 89 us) gbp - ShLNWIRW I -
anand: Uzunwpwyp quhDDJwL hwswp  ocawnwannidbt - Gu Shinng nng
CH=uyipln uth?mLmnh; s PhdnuphwubLNatL A - W 25,7 UpLn-
auLnL, ddh wepmdhLer 45 UbLNAWLINL, . SLp  upGmbn  weipmdn- .
VR JNUNGGD Y 87 URLAMULUAL.  ARGBR Y 134 Uppnawionk, . b
wLanLwepy 148 UhLAnwLNNL: .

&bQJbbmh LI WLW LAY oWBhGRER L PH - ng  wuipympiwh
uwmmwh_.omthth. URpUnWOW L KL umbsﬁahumﬂswh apRamé e Lw-
MEPUBL 5 ZWCRWREMS LWL L PLORPRIWLA  FERAALEANL {Andapuym—
an. AL Begupgacan X.0, 1994 , 11 ): ; ;

Lo~ Hwlpb o wppmdwis  mpwluwdhrlwen  Quaw s qwd nbuwlapwin Fo~
kwlhadn, wpabwyswy, ShLPVWUW | mump (W, sanmumlmhmgawL FH-hg,
Uukdwly muppbr wabLinbbpou gbpdwliw i mbwsswl, RbNLWibL  hIpLpp
nbwatlultpr  wanbgme LWL mumd bwuh pewL JERNALEPD LUWPWE P dwh
Pl WIRUPARIWLY L FLARPRIWL  wabuwLend (AMdapuyman u gp 198 [}

ZLBUENIMPIMLLEND urqsmnanbrc' L LPULE - Avulurunuce

UhLndwl  ubLAwdp swdw s ppd (ubhawdhgmqwxn U ) wibguwd B.
flavum-~-n o MUMFLBUPPULL &LV L L D-wiwlpLp epnubrLebarb
Juvbwlugng  wiL AT TR P wympdmpy Ll pn wnuwimg i aup, npn-
ve huywmiweb ndwd ol nuppbtn - Lo LuwpWwLwHWL- op1ocUmLo PP - Jnin:
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Yuowpywd howgnuue § mLLERD wpnieLeLbpe LLPUwiwgdwd BL Whyme

vy i-md:

Unjmuwy 1

L L D-wLwbpbp - PROURLRGAPL  WRLzUNA SLPSbLInW-
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fuadlwunpybe . 5 0 B. flavum - b Lo~ dwipboiybpmdwn - nrwbuw-
JpLwap  uspunpuaeihl uwbahdhlmeirLe  20LADR 20 - vwhnwingwint
U pLERRRYEDR, - pL2MEU | Lwk D - WLWLRUP . Di- WOLPUR L L-2-
wOpLYWpRenMUNE  LULWWWSR,  NPESGU whlwlOph o wUghyunpLop | 04Gul-
§AROLLAY Cwpimdwnng o L 2 - Uownbasdelbnpwne:

Mninuwl 5 - ad  LLPUWIWIJWO BL win mumdlLWUpPMREIWL wn-
ajabpubne: Uimu thwaenbbng, apnLe  Lzuuwuwep wyur e inly
2tl - sagupbpnd, whatrbbyes 7 26L Lbpuwiwsdop:  busuby  LpLMS
E waiauaung  wiv | SEPSoLn wawdbL  wlwnd  umpunpuILERL Bl
L - wewlple, L ~ 2 - wepbwemernong (L Lo - dwiple:

Up  zupp  2- Yowunppribpp  LUweSwsp @ B, flavum - p L - du-
trl 3 wnpadwwn  ppebuwdphlLwap URPUNNWAW I nL  UWESrihUmREMLD  LbJ
wiwadwd & walauvwl 66— adl uihmbq Copuby - wpLwRdph ANLP
hulany. &L Ut L = wLmbhbn Qud = L ~- diweLhbp: Un s xuwyne
Lruad 5. AP WLeLpLn Lo duipLs | BpwLUwehLwgdwl . | ALwUghE-
Lonag pandp whredneial £ gaswupbpmd  wnpadwinp, 02— Ubnin-
pAOJWLSRNWND, 2 - ubwnpmpppunpt L 2 - Ubundwibppewng - ( Lop-
Y9LrLrl - hudnumpwuppbnn Uoungeal )

SLOUOLNN  JEPSLWLLL.  WNDUWEwAR. Lwand
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; 6 » Unjmuwy 5

B. Flavum - p L - duLhl ; whprywn - epubuwdplwen unp-
unpunw i hb  uwbghdhUmpimLpe  wo/hLWRARLLPR  LuwwnSwdp:

USpLwppn WNWPE PWLWL  wunhUme |, %
A prdwin T2 - usmnpandwpbnphwn
L - ULWULhL = i 100 .15, 5) ¥
D - ULwLpl S o iy
L - quLpb 100 (5,0) : >
D - HwLpy . o : -
.. L - 8pupuru SR e
L - Utphl Bk 2,2 L0 i
L - 2-UShLWpmphpwn 453, 6 81,3
L - Lbighu 26, 6 ' g, @)
L - ranLblant 14,6 ; - g,3%!

(1) - owuwgbLpms pwswpdwly wUnhdmeimlLlL & ( U/JG )
(2) - Ujumbn  wunpdmpiablbpe  2wbdbt L Jbean 9 - nd
Simu  abwpbpmd  JLpnn P o- nu:

: ’ unimuwy 6
B. Flavum - p L - JwiLpl ; upprdwnn  ppwlbuwdhbwgp
umpuUDWRL P L .umbgh$humﬂsmhc npnz 2. - YoneRaLbpn

vyumwdp:
ybnnppn UNWRAL PLUWL  wynhdapirLe 4
L - ULwupl L= Huihb
Tn W , o 100 (5, 0)Y
2 - Yobumnpondwibnppwe 400 (15,.5) J =
2 - uocwunnronUuwpnwn gl ¢ ! 3,0
2 - UbuNPmAehHUYN 49,0 206,0
2 - ucunduwLbnppwn B29 ek 49,0
2 - ubwunglLeuwnwn (8] 0,6
(1) - Qwuwadbpmd PwswWPIWY whwpdrpinbl &, - ( U/Jg )

(2) - ujunbn  wuwpdme inLp zwindoL & JGRNY 9 - nyg,
pub Fimu o Abwebpmd N JLRNAG P -"nyd:

b SRR UmMR WL MU LWURPIWL wpn i mupLLnp
ap’ B, flavam - n B - dwihb o @pprdwn wnwuu-

Urpunpuuwinb
gmjg blL wwipu

wipLwap L . E. coli - p. wpwbowihiwe C.u , i thwpuibwpliptiy 6L o dulip

u'ﬁnuhﬂﬁnu ( Rudman and Hals&er. 1953 )  ULmilwbwl bL: Auoe
£ L2bL, np wiu  dopdolae 1975 p - b OUIWLLEPNY  PLIWHE LM
£ BLpCLLLLDR  RWUR2Rg! :
YuwmwpdblL & L - wiwupbh L2 = ubwnphandwibpnwion dheb
n L - JwipLh L wppadwon Jpek L— o duppl o wnprdwn pWLL-
wSpbwanr  UwuwLholwsp  pLRWSNA wpeLUwSpLwadwly pbwlgrwlbpr
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Un Lo i : .
! m:uwuw: wWLWLhQp : Upn ymbpLtpp VEDPUW WS WD ¢ oL Lhwp
= 2 W L ] : .
hUUMWIML $na:ubnh. Fupup unnnas LwnLt g - Unumpunpwinn
UALIL Lupw h qumeJ' G e, i
e SPWIrg  UUNOWL 30w py Pumipe L dUwind. o wpy,
D S BUDIELIN S BN WURT 4 £ R bt g UbLnn L. wpun

UpLbupyw p: ) .

'wi;m:?rlh. FOWINLRG fMLp UURLLLURS & LWk Lnume unpwn hivyw

wn’bgb; PR=BEOUR UNAPRALWALE Ry LnuapLPWIH nwpptn ﬁhﬁﬁﬂ ;l
A qupmd AbWUShW h WpwanplWwL fymy - umpumnpwnn ansgb

! L-Upwbhl (mm)
. 3 ] s
g -QS 1.0
£ 1,43
T 7
éi V 5
< 0251
=
~
-
1 3 badi G 1o
-.s«qﬁmnhqmuq;j:nhmm] . mmTt
b Lovunhli. (mm)
=
g
) '%-w
=3
5
=

: )
10
;/E Mbnm Yunng | ini-t

T N
3. Lwibungopp o Ropup

L - dwipy

. unnnﬁhbmwboﬁhJ B, £1
i + UWnpmgwen mnwbuwihbwoh ;
Inwin WPpwone §wl, b p
MPWEpWpg.

avum - p
uwmehqu nk-
YR UNNWNLG pp unughy,—

(LEYS=t s ]
<! 3 Labpl 2
W, (PyoL - dWE Ny g Wh Py p ubmﬂhqnqubnhn

- AF -
npwgpwing  Uwhdwl  UAPbph amowhbnneiabe o Ghwind £ wiL  Jwupb,
np SOASLLINE UNULUWSPLWSSWL  ROWYUSPhWY  Yunwinaes b ph-pp. WRLG-
wnug Jopwbpavnd { Clelend W. W.- , 1963, I): vuwp 3 - ps bpo-
dnd &, np L7- wiwupup L 2 - UbwnpQNUWLLPhURL  AbwpRT  LGWG-
PR SPASE 2w wybip  BAPP &, PWL L - JwiblL L | whnadwn  qai-
oh nbwens, nne  cwswopdmd b WCWu  BWPRLD  SLRNRLLAh Baun-
RILSPY hudwuWwIWURWLERWY JoAnA U L JuRNE I bpum  nbwpnd kL

SMPWPWLE (WD  UBL  hwSwuawupbbme B bpba o wblwh o 3worSbbpp Fn-
2hl PUWPWLWUWLAL: LUWP 3 - mf  POPUWD  BNPALWUWL  WPh {abPLLOAR
hhiwb dpw  weblLwhnuapiwlt  hwdbdwdnd LopUwiwgsdwd QOwWipL  Nb-
apbunwih  Jupnand  B.Flavum - b L - deLbl ; wpprdwe  npwbugdh-
Lwap 2npy - umpulBwALEPPY . L = wiwbLpup, L - Juwiplp, wpprywnr L
2 - ubwnpaNYWLGPPWIR,  hwlwp  UppubLpun  RUWSIWL  AWOBBIRLLE AP
hwadwpup wdbt bt hwdwywowubwLbepwp  honbiw) - wpdbeLLpp M. 4, 53
+0,10; 0,52 + 0,45; 0,44 + 0,13; 0,23 ¢ 0,01: Uiv WllwWLLbnrg
tpumy. 5, np L - wiwbpb L 2 - unmnnqddeQppmm Qrigh  hwduwp
Em-p WPOGAULPL  Jhehl: puRuwUmUWIpL  2bamdp  RPDLS Jprepl wp-
obpuLDhg 2wl wUGLp  gWOP k, PWL L - JULAL L. WhpRJwR  Qrgop
hwoiwp, - app - cLWLWLNAPLL - hbwubed E- LUwp 3 - npg:

Abwyspwip  hudwuwpby2ameiwl  hwunwnabe  APR2dud  anph ( uap-
unpwILEN BL L-wiwLuhLp L 2 - LbunhendWLLppwWe ) L hwhwAwna
mAqae nblbnh hwswp 0.5_ £: UlU  uwpobpC LWJWL - &t ng‘ npwLu-
wSnbwaLbph  hwSwp - unwsSdwd © WA IWLLEPRL, L duwimd . b Wil Jw-
‘Upl, np B, flavum - p b - QWLPL - WhpeJue  npwluwdplwan  Gwiow-
LhOWD ADwUShwip  hwdWOWNWUZRER | RLD  PLRLWUNANGYL  26dwD £ nb-
Uyp L - wiwbphLbp L 2 - Ubunhoniwibppwnp  wrwgwadwl -Unade:

MuASLWURPYLL & B, flavum - h L - WAL § WAPAGWN - BRWLUWSh-
Lwap wpebiwumsp L- wiwLnLhig. pwsh  Fimu ﬂnLnn. uyhinwumswipb
wirLweRMLLPNY L L- 2- wihbwempppwind: © UpsbLwlnn  waibsnpiml

bY gRIWPEPLL ChWIL Wil WINALWRRRLLND, NPNLE URPUNNWN B hwlap-

UWURS  BERCELAR hwswp: Lo ULWULPLR . Rwiobn o wbwingnd® | L-spl-
L-dwipl & wppmdwe LpwbuwoplLwap  wpebLwlmlp  wwalbp-

LnubppLnd, , LG | :
qQud £ LUwp  4- adi C VLWRRY C Wwnbtpdwd 8 spwluedpluan © Gwow-

Lthawd mApn .  RGWUSPWIh ' WPWEmE WL - hwlwiwpd JLOMPIWL  Wwhalp
L-gpULnubphLh  UNLEbLUNWEhwEhE - 'L = WLWLPLL L 27 - ub;npandw-
LEDhWON MWPESD ShRPUNWD  WACLPLLPN Abwpms: 2= QGEonkanidwLbphw-
mp uﬁﬂsbhmnwghmh mNRLLRU unwgdms & arewhbr qfLp qhbzabn
2— UtunpANYULEDPWAR © hwonwAL  UNLSLLUNWSRWLLAL - AbWPMS  L-w-
LWLRLA - UALSLLOPWSHWL - MAMELAU  QBGAL  hwwdm  BL o dbprl o dww
swnnpamnd, blzp duwimd & wib  Jwuhl,  op L - gnbiaubpphlh wp-
QbLwUndp . JPSRUSWIRLY b L - WLWLhUR  LUlwedwde L wLingwuswinb
EV— utwnpanUwL b phwinp vywwswsp: L - ShuLnubprip wnob L wUSwl
hUUNWORLD 3 JUSNLZL 8¢ SPWLUWSpLWRR  RmiL  umpuwpwe L - p-
QnLb igpbp L - gnruinubpnlp whu, L - wiwlhlh L 2 - ubwanaen-
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buwp 4

- {8 -

10 20

ok

LL -3hiynubppl] | g /
? 2 ¥
B.-Flavum - p L - quihb; yppmiwn WPWLULSR WA wngg -
LULRYE L = apuLALLIPUAY 1 -t s L - WLWLRY
i - JnL/L 2 - Uswnrandwitppun , 2 - 2 Pt e '
WLWURL, 14 JonL/L 2 - Ubwnhandutpprwn, 3 - 2o -
F T WLWLRL 1 Jung /g 'E"ubmnhqnquunhwml 4 ::iL/
:JnL?EW“ELEb- 0,3 dUnL/L 2- HewnhonwL b ppwy, s __; :
WiLwupLp 0,1 CHU Y LA L -l Ublﬂnhundwr_bnpwm:

1 - 19 -
duLoppwnh  wpwLuwdpLwsvwl  Abwushwl WRSLLWUNRE & L - wiwlpup
Lhwwwwdp  Jpswlswinb L 2-USunhandwbphwos LUwnSwdp  whilpgwy-

SwiplL Jobpuwbhadnd: Uiy wpsbLwUr2h  wpgh | whlwl huotwoRgp 3

vInL/L ke

B.flavum - p L = dwihl ; wpprdww NOWLUWEPLEQE  WUP AR WL
hudup Jouwan hOVLER 2n wwhwuens:  Caty  zd, ou? L F pnu-
Lbpe wpgbLwynn  wabsSmeial bL gagwpbnrd bpsblvh  Luwndwdp:
SPWLLwsplLuaR  WUMPYRRIWL  hWSWD  EwlwL  prnLwinl  ROELD B wu-
PrLwume: Smis b wpdbL 3L PG LN _hLwunpdwgndp  phaLwipL  hpd-
PENN nbwablLLL NG wwpw ~BLNpILpUnNLPRpLLQNWNNY L 5,5’ - anpph-
nepu - (2 LhIDNRELAAIWULY ) peUnd L NLWLUAWSAWL  JbpLLY-
trpEpuLaLnd L anphAnNL LNLNY 3

buwp  S5-m  wwoubpywd g - B.Flavum - p L - duwLhl ; anpedwn
npWbuwSpLbwoh L PSWUNKBWLW | hY, PH owmpsadp, naanumethplth
L RLPUNUMIPPLAR WL Uwpmdp PH -pg: PL2wWbu GLpLed  Lhwphg hb-
wugrwin eLp/wuBnEWLh  ownnSwL  WPOLPe gubymd t 60° C -p wup-
Pripmd,  hUU PH  ownhdadpd 6,5 - 7,0  Wppog pad:
BLpsobne 5 poub  58° € ebPSWUNRBWLMY  ALLUROWILLLA  GURRs
unpgLmy & hp wuyopdREIWL  50% - pr UL _wnwdbl  ehplwywial
£ - PH 6,0 - nJ: Spwluwiplbwap eLpJwlwimlnipjwl  Jdpr  wwppbp
wabvnut pp wonbgmp jwy muaSLbWwuhpup eLp amig £ mdbyg, np
sqi- wLhnLpe,  4LhZLPRLE L UASLPSELWMD N - wpppaopuUwl  Snudunp
uwbwwuvad  bL  SLPSLLBKL POPJW AT | PLWLULPGWENSRE ol

Puwywv &, np wzhwswuep, ape-  bwwowuwendwd -k wwpQuipw-
LoLr B.flavum - p SO wlwupLuh  ppNUpLAbAh  JLEWLRRELEPDY U
pLRhp, NP Jhbab WIGS poLapndpL zh hblwanudbi,  2n Lwpnn
Jhuwdwwbwl  yunwuopwbbl  wpabbLb  puld vnwsywd  wpaLmbLebLLtpn hon
Uuudwd  pwadwphd AP Bwgnn  hwpgbppbi  Uwubwdnpuobu pwaswphy
hwpstn 6L Dwamd L - qLawdwn ; wphprdwn  wpwLbuwdphuegfuve  Jwu-
Lwugnn  BLPSLLLPE  PWLWUR,  UMPUBRLLWINL  ULGShBAURPIWL L Lw-

pLmpwgpopn Jbpwpbpiwe,  wWLwbhL  Awgbdwenh L D - apm-

nwphpy
D  wLwupbLiubpn

nwdwn - whpudwn  wpwbuwspLbwar  Jdopuwpbpiwe, L L
mpwbuwnpuw |py hwswlywpabpp  dbpwebpiwl L wWiLL:  2wnlwwbu o SBD
LOPUW IWSLMS  WLWUALh  SbuwpnLpQlpL  Jwulwlu3nng
SopUouw i pb wLUwIPLh  JWpPL  WLWLRL ,nwswaqp WopUwiapiwl L

PUSWUW [P IWL  AbWeRS,  UWUWWD  WiL - pwLh hbw, Ap  WLWLAL  AW-
aunly  Jauwlnbbph o upLpblLQUWD L - wiwupbp  puahw-
; PunawLwL 8Lnh  upLEboQwD L L D wiw-
Uwywil wnwius wdiwg wzpwnwlprd nbw-
wypapLbSLLGph  Wnw-

hbuwepppmpinl - &

guswepa
Lun  pwlwyp QLpwawLgRd &
Lvhup  puAhwLRp  PWLWURLE

LhQuwsywd hpJLWwUwlL  RLADH  pPPUWANPDJWL  L2JwD

swanmSL  hul  wuhLwp  ULPLED:
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