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2enLdlsrment. s 2 EeOlLssTLBL H(n fLsliecrBid Gy Bapallsy
FHUBWL. SB Heamgrmsst ugmedlst s YComlurgb §(H
TEVELONEID 2-6Terent. smamuresT GeueNBubhmsuaib 05
216e0lmrsnr GlEwBsy 2uE0. Toeraflss Eubblepeallst sm srevspmest
Qo hHuBEmS). mECel 660 BIEHTLD (HEOMS55H0 GFweIseT
M HHID  emamyrmsrasmar QeueNGwhmb gsmeany Gra
G T EIHEITHET (SO
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Fe**t + ¢ 9 Fet*

Quiifles  suwesh 6TBVE& LT 65T @Lfgery  Sqwesf

2 gerfleoL g smysofl (HODEBGW  &mysof] |
2H+2¢ > H

DO DEET ETEVELJITEST SHAMIGTELEET SHEL) oo 2
Fe** S Fettt + e

Qungev  oqusohl Quiflé syuesd) + sTevkLpmesT e 3

Cuwleu amuulL @Eraor® Maepesefls Guirfs swef,
soamureesT Swesfl HbeSlagssst EnasiEaT TesTGo STEVHLITEREET
THEY (GOnAsSTHET. epsTHTaIE) Hepalisy, GLIFen Swesll G
BEOMEBGL &6t eTaTCou 245, TS gNEnesT GeusPRWmHM HGLITME
swesflure gy sefisrswrorfng. GumestTL HaspessT HeuGsun(m
S selmyeser eSlsmetTudsst T ATESEDET (HEMMPBEL STETTEYD, HEUGIEUT(T,
GOmEE0 allenearulsT sTHTellemeT hHENSTETTD 6T 65T M
HeuGleun(p ellemerrulley sm Camg Cauflt QUINR geiT QeevoTiEl
QrwdLBeuens (Geomhs 22 sEa0EIsTLDLES QUM BL S6T)
Siflweomd. (2-w.) Guiifls swesfl, Quiigen Suesfl @ (G M) EssT meoT.
Qssemaw Comysg 2useNCLag6T MLsngsiT HeuLd eresTm Gl
(OR). & O/R Hsvd A ereirggid (H euems B WSlLd(mna
sTevaLyTensoTl Guhml (B) emw usedisgssrweniws  QEudmng.
eTev&ELgTemssT 2 MERHD St M salCLeger-MNsasst Hmeir
<isvevg) O/R Seoghletr  srevaslGmGlomgen  HGumisey  (E°) sTesr mib
sopssuubGAng. E°barangsdler  epeod  Geumevlg &v
SeTHEELILGADE). QSDE Hemevwnsst Epesley ¢ sauprdud  SiFeT
Grmu Ny (conjugate) 1.0M efflwsdey 25°C wmguo pH 7 used
@msse0 (pa&Pwub. E° Craberenes @@meEnlunsg), geir
HevL sh67 s sedlaperor Hmeir faNsdBng). g O/R Hsvbd
A HedlEgeoTd  QsugoCurgl, wH@OMTIH S HMed Qeueflun&msy.
GoursvLBamseflsd wHas CagiunG @ @wmHEsnsy, ATP g
2 (ReUTEEGSHEN Curgiones seofl ubmed GeuePNlLBssIAm O/R
HevLbmeT 2 vl Ggsvsefley o sivemeor.
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Grler 1 : OR Hevb (meuns samfiedlulfisn)

O/R. SsroLb Eo'V
NAD/NADH, HGamg.sormw (B ~0.32
265601657 LA HEENCLNEn_B
FAD/FADH, SI@ereflstT 249 emsuTsiT -0.03
soL s eflGuwmsnL(n
COQ/COQH, Ganeteremesy Q (WN&wGsornstr) | +0.04
Cyt.b-Fe*/Cyt. bFe* | enalCLn&aGpmb +0.07
Cyt.a,-Fe®*/Cyt. a Fe™ +0.53
Sy serflgest B +0.82
6 A5 H60

sounds5edleT@ung &Ml Cemohiseflsh o hellayawTid
flaepdng. GHse (pgarenwy  erevalgrear  enprdwuns
aseflsgerwenLyn Qunpst 2 stengl. (HepGansv (CH ,O)
soLemells  oudleowns (CH,COCOOH) sysedmgssmp Glednonl (G-
dierers sfludles  sumueuns g hefiasreamwwenLAmng.
Brenlanediaysrser omiusT (PhHfleud eelersmn 248 sfwuiiso
SuTeun s o Meugmed, @FEmEanallgysrer submed (Ip(LPeuHID
GeueflliLBssn uBdEng). @nhs soundisellss QmiA srevslpmest
LSl aLsefiger 2usb. (SL&efLeirl). Fov 2 ulifmeflsy  srmmflsvsur
seungib Hapdng. H6v badgsT Hhimeons MM MeTHISS
Geiwriserner (&flosveor Gemow) NO, SO, whmb  &fls
Geiwiisernser LGl Cunsitmsnsn @imid stevslgnsst ariowflums
QewsvBRlesTmeeT. BTSS0I, H(F &fho Gamoh @mi sTevsl grssT
sgoUllwure 2 srergl. Gugumb @HeV SysellegsmmosmLupl G hsT
STEUHBLINGHT eIpBAUITE 2 _6Teng. eTBESIGETLLIE, ms(l  pPeuD
wenGarsiv (CH . O) Gmnisgedlsit Cung,), srggserney (C,H,OH)
wihmip  sfludley sumy 2 esrLrBeTmET. eTHSETTEN  GLKFHLSTEY
BeomsEsULLGL 2Hme QubmeTaTg. eTrdr afiublsy sumysish
Lmmed @evemsn. @HEHREHNFET S SMTUST LGS  sysallsgewTo
Qi (3 sflwdles eunyeunsain WHEDEE LGS EeoDESILLEH
sTEFGTeUNGER D WMl erevalprest auprudl ommud ermil Hemevsow
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s eTLAsGRSTmer. HefllEGeisma unsefiunssefsy, unbedGur
BGenrnGyrditiise € suphifunrsed srpllunsed QFwsLBEADE.
sneutisefssT whmn YeesNBwL gsvanasst, GmGaMGul FwGssrm
(Blue green algae) umsefunsseflar sefleGeiseansuley, BT psssremio
sTevslpneT suptBursary, NAD P @mid gifiunsayd 2 ereres.
@eucuGeu) allsmerTaatley sTEVELIMEST QUL LD, ‘sTELGHLINSHT &HLESHID
gmdell’ eretTm 2soPEELLEEAME. 2L&HICFag et -l b eyt
ailsmsuT&meT GIETLIThg) HEOLCLIN TevdLITeST SMEdsEnED, sTevhl gnssT
THMEFGF gD CHETHSEHD HisnewTo\&WEsiTmeor.  6Tev &L yTsT
sLEsL Fadaluflss ¢ gLLEAS Qeuafwrdstn gefl 44 ATP
@sv CrlbatuBingsl. @& ‘SEedCLIgen’ LTehCUTAGsuaGsT sTebT M
2NenPESULEENS). Houts Fridlel) sTETUS H(FH GTELELTTAT SLEEID
Frudell mw. @A m Comg & SsLevEk 2sellsremTid
Gruwiuc L Gurmeflalmbs He 55 SHAMLTEET SgomIsh 6T
QusTEtoT(R6ITEm  6TELEL ITET (RENETThE), <L HberSlnssT (GHsmnmbsiu B
2_sooTLnEng).

@iy, eTeLALITSIT S EHTEL hmsd GeuefluulB ATP wms
GeollsslRhng). Lorevgy.d Ggn@s wHmWw CamersiTansun GubHm
Crradt sours srdafleown  2_(Heurd@HGGTMET.  HEIGIEINST LD
&m OR Hhwne QEbs uHEe0ET6ID  LHND (HODHSSTOT
LgHleenstd OwmeiTRsTeTg. eneu HEEMY.Gremn g enesTssT
LBy seNCursoL® (NAD) HCamysrenw®  Siq.eneomssr oL
fiysefGurenLB wrsv@ul (NADP), &UGsralledr  <qig em et sir
enLBiuysefiGurenL®@ (FAD), &0Gerefissr GunGssr HuyssNGwmsnt.(
(FMN), Ganersitemed  Q (yfdwyesrnesr) whmid snel GLngCmbeasi

6T E5TLIGHT %@')Lb.

sepeudsamy NADH, sigedagesmo semiupbGung) epssto
ATP ppevsssmiser 2 (Heundertmerr. Gosud gefleGaisamesuilsn
2,HmeYId 2 Husds GEelwinGEns. heny GseniuraTraad seflenw
2hmed  usmmonseyn LweTLBESASEGCIETHT(H, SeflEGaTssmamulleT
pipeuid 2 ewrey swrfladestn sreugriser, &fhudss  sumusne
TG (BT SGHESTE0T, 2e0ENEEST, ROV ILIFENTF LU EOBTHSET
(Photoautotrophs) smeflemw ummer smrorseyo, sifludse eutwsnen
SUTLET 25MFWwr&ael Geansorsararst. 2660 meoflsoeum
peN&ECersens unseNuhssr Henr seflECorsamssEn
LwssTuGEsMoe, siftoflsveuns Cemommsrneor H,, H, S, whmw H,
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8,0, sy @fls Cemodsernar endGLL, FéafiGarenLub
LusTLBRSHDT mer. @meusns  seflFCsisansullans SHBUTCGLN
ureouT@evagsst meoLCuUmdmng). Guspid eTeusgreT QUIGSH60
20w GeausfllliuL G ATP 2 (Baurdmg. HeleGeisams
uneflursaefles emFsefld SEurlCGur wmshGurfGevasgasr
gouBdAng. ogGearallér, geflemw edbusney unsefGur
@CearnBprHiev GeuefeBw erevslorsir GLITGrmLnm s flr
S Auwsstrsst s GLN&Bgnd b, enelenLéBrmo fepeud Gesitm
Simrouepd ursHefiGungCsmeUlsvsney enLdmg. €Cyt. b @efirhs)
Cyt.f ppsuio GFsvgud Gumg ATP 2 (meundmg).

greup  geflFCrisamaulsy, Mmll Hsvrw [1 Gev geofl
2 L Apdestiu@eaugTer GeusfGubhmis@Be € LemmsuGLmEHusiBeormssr,
el GLrEGrmb b, whms  ppeud LG Nerert Bimbl oL sens
e Amg). Hmdt fsvoro [ eflemw 2 fensoGung), € GleueMNGuwin,
SEUNGpmLnsedstr, LNCsrmQeurmyGpniiesst enflunss Gessrm NADP*
o s gl @hs € Hrpou st QL SHmE surpeuflevsnsv. sTeoTCou
@& ‘mrer emFsefls GUGeTT’ sTeirmenpssiLBEng:. @uevstl ATP
plpsvé s miseT 2 Musd GeiuiuBdstmer. syaray € Cyt. b @efimna
Cyt.f (Peiveip 1I) &g - GeevapbBLingid, oMEMTEITAY € SITeTi L
51 m 1l &8 (5 155 &5 S @ILID LT & ol 65 & (5 & Gl & 6o gnd Guim g b
o_storimdlssTmest. Feususms unevBUTTCGevaganidy ‘BreT enssefls
umsnGUIGevagsit’ ereTml G,

2&eflGLIgsu unmsGunflGeuagafland whgid Gum GLnfmgig.é
ureuvGurfl@svegefigne ATP s Hugd € wiHDSEH! 6T
Qeocwrpgistergs. G &0 pevssmBledlmnal  HGMTSTBHIHE
SL&eMIBPaTTID oo M6y Gsusflun(i Gung), =4g ATP
2 husfaEel vwusTuFEAng. @smE susilCpl Gsveaic
urenBurfi@evagpesr ererrm GuUwi. @& HemeThEereliFledisn
B, mIBmE).

GErdast (enzymes)

2 l(reTer QEssefles arsmremTmn  Coudalilen cor & 6iT
BeLGIMHM Uew Fal(p 2-emrell Gun(Rl&meT seumflesT ereflemiowriesy
LGHserTs 2 smLssUULE, GClFsd GUNBLEEHRD 2 NHusE 2 EeoTmesor.
Essman GFwisst GCErdseflsr 2 gellursy Maspd e mer.
(PHEIT(pgedley GLIrCossT s’ st @FEMsuGor LWSTURSSUILILL &)
gr@eiresflsy, Blemeu el GIMMHGH0 CurstTCm  GleweoLBdstTmeoT.
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2ernsy  (&8er (Kuhne 1878) steremeswn erebrpy Qensvsmevs
setorLfibgmT. sTetTenesw sTermisy ACGrsks GuomBuilsy ‘metig.ev’ (In
yeast) ersbray Qungper. 2 uligrsTer GasusSlermey  Hy&SLILIEID
BaufleSemerimaners gaflsiBia, sl Hfur corsdéaE GmTH
(enzymes) steiTy GuUWI. H@ETHE GETHBEHD QFvediE
2 enrGarCGu 2_husHundlsstme. guevTmey Fev GeuefIGLHmHOILL{H GFsu
@1p60ls0 GeawsvuBBTmeT. CLHD LINENRTENN: CFEVEIHGHETEETEW
GrweoLE@siTmeT. GeedfICGubml Ll sney eTdsivolnn  GureusyeomT
Gpnfleast (CeueflGu 2 eTeTensy) Hsveng) oT&HGENeTSTENFIDSST
ereirmempseslLbAsrnerr. Blancy  CIFSIENEHET HIEHIDW  (LPYUINS
Hasmsunser 2 stoTayl GUNFLEsHET Sngadesimet. msoressiufiflassrnen
GeusfRuibmpii’ L. Gersogu@eusiv sTebTm eTEiTEMFD GlFsugyGaunens
SUEET  EMIBETTIET  (GEeBCeNENS rHhndng. GenGsmen LlsTeTh
@Fsaflesrney 2 LArdssLuBime. GodandsE 2 erCarCu
@ewsormifeTmensy  ‘@ISHTLIN  GlEeogueonT  6TETNSFD  SHsvevg)
eTetir@BLN  eTabTemnEFO&ET’ aveoTULBD. (2 e7GaT z_smemrsmey).

ursefluiser, LUEGEMHESST, STUPBSBST  10HOHID
sflovagaseflaonsy 2 Husde GQeuwln@Gdsrn Gmrdssr HGr
wrSflurerena. semey LCrnlesirasTnaGom susvsvg wHn Ceudl
GunELsErLesT Gimks LEIMleaTnaGeur G)mbdstrmeT. LGor ieeT
RErEeHsE ‘SGUTSTETEED’ TETOID HMDEBES (LPSOSEIF 6TeHL
QanserL &Ml QgnpfHaE CansTarensb ersiTmo  GlLwR
sCunstarens (o GanstaTens(pd CeibgsTereng ‘GamnGsun
STETSFID’ TR Fameurd. @F efemer b GuUIn(HEpLsT Wiaayd
2fles GFwsiLnE wnseTi gl CuneTSTensd HNEHE  FLPFUSEH M)
aremL Gwmeror (LGpriiestt) Gamow. eremGey, @& seuellstt aufiGu
Gesusy  (PRWIGETED, eflensoryfiye Qugpsit 1551 eflsnamubmn
FTEad 2 6memg). CHTeTETEOHFGST (HEDNELTET (PE0Hm.M] ETEnL
GwresTL. &l Camorimer. srarGeou sauallar eipsud ereflgms Lrss
S wemeIwnsayd wHnw  eflemaryflybd  Qumgrer By
eflsmernubmsised 2 6TeTgH. QSMHE wrmTs, HEUTETETanF(PID
Canersireme(plb GETHNE  EBlensorHgesiicnsd 215 Gamn@som
steitemaons Ml  eflensoryfyb GQumissit Bg) steflpnas Giewsy
u@dng. B sseulcllareefles GQuEpbUmeNeT o & ST
Ga&MeTeiT @NFIDGETTGHD.

2@uetsitensn + Gmuesrétensn P CanmBsunsTsiTenad

(Gewsemms)) (Glrwevims) (QFwgeTeTH)
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srBigban s, apwder (Bl) GansmrunssiiEsoedayn,
AGuM S Carallasr, MAGUNS Garallslr g ensorstr epLfluyseNGur
soLgub, Hurdlst HeEGamgermeniol g ensorest  anL_HuybefIGuim
enLgegn 2 sitenrg). Hlsv @EnHmsfler LGrniiesT svsurg Uiy,

WenUL GUTSETM 2 GeunsLons o_aTemrs). (2_ib) GalLGovsv. 2 Geons
U m 8l

swefl GEngmsmery GQuUImEsl LHEIMC eyl @ mssnrsGenrn
Sieveng @msswnHCor SlenawhH(HeEn. U QBRTAssr
GQuassfaflb, @Gy @IsEHETHED Gursirm = Geurs  HwessTlseT
e_gaflwmsy Grweoulpdetmss. 2 Geomem  qwethest LGrmLigesr
GBI T BlenatTheTsy H5ME sfowbhn CarersTansn’ Sieveug)
‘CamumsLirsin’ eTeTm GLwn. rpdley GrrHesflsy CmmumsL(HD
(&hlowhn) G &6t 66T 6 & (P LD (&) QM £ & el 661
CEFwsHILITREEHSEHS CaeneuliBEstt meoT.

CETAWLTEY HEOF&EHIIBD GCULITIHERSE STHH B GCLINmeT
eresTy Gt @si, 2 corenen 2 stor(p Spesclisdsrm eflsvigsmatlso
2_giTem shLMigs, LQumilesst GLIETH 2 soTe) GLIMIRENTS @)(H&HSE0MD.
missoresuiifisatlev, greuy, Sloremwfl sfieyser gpmsmoner FHsaevress
GunpLseneml GusiTy 2 smTeyl QUAHEETTS [E(HHHEVTID. SETEL
GpnAsernsy Gawsoywuin (G FeosbsUul (B, HeuDBlsT & IsaTns
wnHnULEESTNET. rRSHISETLLIS, WTeyd) GLNHeT HGsuaFTEND,
HBprlearssr LErmliigGuwergiw, Gamuping «NCusmsyb
Aengaasuu@darnar. Gnrduller Gewsunliymnso S mg
LGprliesiTssT Sufl@sotn  sudlevrhimernes (LGIM Iesdr 2. (HEUMES LD
GmELssT) wTadsTmer. GlEsd oufGsTn syblsvkmeren H6it GLFeD
Qummsefler 2 HusHaE LwsTuBES CwasTEng.

Crrisst OOl gefluule Gurpmeflsr  Guwey
aflsmeryflugsmgsmeal o grpssorons efiGuesn GIsTd Gergiy WBe)
wllw ellsneryfiyn LErmiesflsh aflsmerr  Lflungl. 21C5GuUmsiTpy
LGoml g Gwsi LGymiessrastissr Bmimnsst aflsmssifi G saflp waay
Gunger 16G8s, Gwn(puua. B8sr  eflenaryeuddvsnsy. 2L5Ge,
QFsvadlsy ergmemonsiT GlFwsvsenerl Lfleugnens CEIHssT 2 sreresr.
100080 CGueunesr GmEnHmsT @sirn Seost(hUlig&sinl ([Beirereor.
Gueyn wev QuErdssT Ulhaneugdles sedT@Lg&slULsysiTaTenT.
QurLrsonssT  GETSisaflssr QuuT  ersiv  {ase) (sT.(H.  SismCsveiv,
LGy Gweiy, e51Gus) erebrmy (P susHLEMEl Hsormed  GiresflsT,
QuUflssr Gursitm Gurdlsst @dsv CoumBAMg. GEwsoun(y wHIb
&fur 2arés ellsnsTasmeTy G Ns5s Grndmst, snHamgGrmGsosrsn
(B sm erHmib sfismet), WonerevLCrssv (BLGHID  eSleneasrs
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QEnes), 2sEeICLIMLEG 60 (sTovsLpnedT wMHmId  &fleneoTssiT)
Guimeitny wsw  eusTISII(BESETMEDT.

sraEaluipn  GuUheneTl GuTmISS S0 GBrHullsT GFwsh
senwhHpadns. Gnrduyp (E) Gurmern (8) Cankg Gmad
GunssT e emiotison (ES) 2 (meurs@Ang). @asormey GWnmeTneos)
Hemsdng. Seteti Qg eeLBg, 2 HussH Gummensmyn  (P)
enrfewyn (E) 2 aorun&sgdng. Qummer Qrandseflerme:
Hfenpdmg. usTasy eflsnarlles GOnBnd oHs @Ol bHEwn
2 Lupsudlevensy Ssveng LwsTuBSsULHEeugsoemev. 67 &TGou
o Gungpeflssr ppevssmmi et eflmerydBmal.  sTedoTaTITHM
Gmndser, GUIHLEHT EUEHSELTSID CEnHeefsn @HOUELL
CaiktsBuy Wead GHUIILEsEsE. STEELUBL CUTFHETTSTS)
@mBnHuflest erameuss H(H LGHuLssT ‘Geud) miEun®’ (Chemical affinity)
GEnsioTLg). QBsIGHeEnsE snEnuUTeT LgdesT (active sites)
sTeT M| G, Qun(merTerg EEslLEGHY_ T Benammsg), GChrdanuns
CLITMIES), LOTHMOSHL-EME|.

E+S E+P
E = Qmnd S = gresiuBE GurmsT
ES = Qmsnd), Gumpeflsir sailLsmwol P = 2 dusf Gumgmer

b 46 : Gwsnd), Gumpeflssr @ wsoun(® (ondif)

S Cua RsranifiasessT fpeud, sreTensld GYERsuagesr
AHETEHE Hengejmud aflencor HEHD 56T 6msor & 51 G eur
&LBUUBSSE Genetusme. f(h oSkensoullsy 2 MUl GuTHLEST
Crmdlssrm GUNE) <ig BunenswrsGan Gmrianw el (inhibition)
GFsuEHET ppsud EeusilsmeTenw semL QeEldnsn S5 e uWlineTer
Grsr 2 TEHIGGL HEBOTET GEHETHEHTL CUINHNISTETS). 2460760
WA AHETHHID FHEEmeThs (Wwemnuiled GEwusvubeusnsy,
GFsuallelt SsmsTES) LEFWEISEHD  S(HEREMSITHES  HLSEeTmeor.
268 meweofllllfiast CaumulL Gmnd SuErEuUEBSsID
(penmmsmeTd Qunessr(Bsirerenr. @mifullsy Ganermid Gunrefissrred
H05 QL eusti Hemg  ellemeotullev GiBpTHUilssT Gewsiun (B
&LBULESsILIBADS). @nEFl QuNmeT 2 HusSuilsT (g BiFuells
Cmrullssr GlrwsiLnBasneTs Gsonesdng:. ol GunmeflsiT ppeud
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GwwrHeetlsit Qleucusnms sl (Buum® ‘ereit-LGom s Getranii gt
sevevg Fluns @araflfleger sTeTgy sempsstubGamng).
@ub(pemuiléy, misstramiifleeno GsdsEhn SwbGarr  etdend
Quusirm suerifleng wIHML QUNEHLHNET fewons 2 HLSH
QuEiwaNmosy &L (BULIG S 5HssT meor.

s—P»Pp—Pp—Pc P p—I>E

FleoLGrl Sms LTl
EN&EEULED  GuUn(mer 2_MUSHL GuITReT
uLw 4-7 : Sl uns Eesrafliagssr

GErSullsit Qrwsun(®  GrHscfissr affwd (1) sresULBD
ounwefler effuwd (2), pH (3) whmwe Gsuln Hemeo (4)
s fwsupileorney unfesluGdng). HHsuls CFWALINLGHE
Qenguilstr  siLfiaph FrESILEBD QuTBefisT Lieybd 2 SHEESTS
(optimum) @m&e GausmGn. seauGkun s GmrHulsr GewsbLTBLd
o GOuIl pHoboid Gedufseulley 2 ahs5TE BHSED.

pH wiome GeusuBemeouflsy e sifsGor, oeveng s
HemmBeun, GErHeamer Hengsbmssmpueansl, oGlaTsaflsy Ssme
UEprllesT seremwn GisrnawrLenal. GETfaeflst Gswduny
CovflliGimmeflserney  FemL, QuauLBD. @H55 SO OTMsIMD
WTHMOEULD EXH&SEUMD. WMHD (IS SeoL CIETSulsst GerwsoLBn
Gamgd wripwLwfarrCen  svevsy Oeus)pss
GleunnGsugrGsor ey HuBEng).

2 _gnpssorons, GiGEH, EmrPllsT sFdalsnemqenrsy (-SH)
@QgneHaerLsT GFwsofisgl, GEriuisT Glewamons semL GewdEng).
wrHmné s sen GumigusTersTaGeur, Gumiy sbHnsTEGam
Eum&Engl Cumiguster SenL snasUUGL  Gummeflsr  sLismHe
afefisg mBfleaes Ceneer@ 6ur (IPQUpDd. aueTred, Gumiig
2Hm gemLeHw rmy @uesngl. GummensTl CuisiTm §55
2UmoLspus  GieneoTL  ComonissT QEmAWlsT GIEFWELITLIY.E0 6T
Gurlgumm (penpuiley senL Gisum (LI upD.

smgweneT@l Gumsity Hsv GeudGlumgplser GIsmSlssatlspisirer
o Geommmimer 10g HBILLL GUBTesimy.(GhH@Hn. Ne6Ge  snFwsmnssT(,
By Osran. GBTHsemers HeoL QEldng). aGleurssisy
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srewsnaT(n EUELULEST @ensnrisel@in. GlssienCeone,
HeRsEGansurs wrhn (B Grdumsrnsy o BlesarluLBAmg!.

Pensraih Glmnarer Geusomquensy

1 Aseerseredlfladled, SE (pevbIag GHEGECEETHY 2 ppeudsam) enLemeils
Shbleoions 1wrmm e Hngi.

2. @resop ATP ppousionmset demerbanedldiedlsy SemLib@d Guongs @Beors
2.

3. Geumin L suenidleng wiMmL EUBLEEHEE (P8 Qe utunmsTis
shLgmeld sufleud 2 eiTerg.

4 snpmerer guosdls sunpi 2 uiiflsrisefise EenatmErsiv enLIEEeilS:
suflevions  wnhmosHLhg,  Ulsiramt  (phaflsgnd  ybefleGe hmoemi g
TCA sassdsr ppoud sy sumueuns 1w mHng.

5. sThnbn Feefley anpb 2 iflmwsT, SeneraarefiFellse 2 HamaT anmeils
20060568, (HEMEL) STHBeoI60, LGTLGTIEy mmub Hf G fertne wrbHmidims.

6.  anhHnOm @ipedlee sumph e wWifiseisy GENASs6 sTeTUS) SLHMSH
2 SRTL&GEASTD eSnaTwr @D,

7. TCA eozsadlefise NADH, Gererg@mg . Sfgusrer submes  ATP
2 husfians song shdeaflullss LuGTLGREME).

8. TCA ewoafeflss e erer AemerwrssGel wWMbhmFsLd EHTanuilflseflss
QrwiLBAng) Edsh i Gl sy Guietim Gedonp sistr Geflotbiaenem
LweruGSSEmE!

1. eSiGuelesimey Gan(piny Aeflegrsurmeyb, Gam(piy saflevissTnaon Bise.m)
sTHME Qe (B EET meer.

1. ATP @év o wi sremigll Lmev@UL Lmstor(BEHeiT 2 eiTemest.

12, slsl Gl Glevousy UmeBLnGsoaset, 2 derfitLg.cd LrevGUMTCuapet WwiHmib
GunLGLr umshGumiiGevegesr Gumatmenmmnsy ATP 2 husf) GeindiuBdmng,.

13 ATP @ev mn Guoney73 K.cal stomiglenw QeusfubiGRnS).

14 selCLr (HEIMOKET STOVHLATSHT WINHMLD HNT6ITIEET.

15 @mif srevslgrssr el (samdsseslsy) qubetimsT 2ysib.

16.  anHmbhm sendiiaeiles aumClrl wHhnb FaCul Cursiin &flo why CamokuwsT
@mnd eTovslpnest sThilwns Qrwsorhpding). 2y&edlger [Eevemey.

17.  Gnfleer afio Hfwr asrgAest memeu Crdimetflsnr CrufallenstaeneT
auflglon g Besrmest.

18.  QansceiTenEIDaET EHEDDONG PLcVdkS M STenL 6T Feusy G Lyoud Sl
s Camorumer.

9. BamuréLissr Ciengeeflsir GrwcisenaEns CoemannaT o Goonasd: FnMIBETED,

20.  sGumsrestemsnd Gnduflsy LGoniwstt Lghd) Syeb.

21 G gnéstuib QuTgmLeT Grweuin L Slmg SIpthusyd LweiTul &

Bl W),
BemeThg CBRTASIST GEwuaney GIEFENg.

23, I wné @emafilesdst BoE o huss GuTELesT sflab Gerougmeo
THLGADE
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ugd 11

S4HHwmund 5

&MHmI& Gspev missoragulifluen

missoTeruiifissT wHdlu Ly (WestersusHeIRECs  SseT
WpeBwsHheETHEaIDd, WHSHUD whHnb Gsmflss gHenmasfisyn
srHmsR&TsTeTIUCL & FhosreugSso, missorsootiuiifwsy Wl eub
afiflsusoL 55 SH Sufleiuey LM Es wIdwsTerg). FHissoTestluiiflasT
Wleeyd (PpsHEWSSIID UMIHEMCUTS 2 6TeTsu. sreiaTstisn 2issu
eean Curswner sHMLLN CaBasnar 2 e miEEsSTneT. Guogunn
shmpign GeybhE eHyrsen CunfiBib efriserrsejn,
missorsepuSIiflmetlssy Lhig 2 siteremgul st BlihgleTere.

2 fl sievevg) wassT Gsnens e GLE Gwrsgwrer
CeueflunAILGEST  SFHIFE:IEey TeoTlLD. sHNFEpeSlsy sevoreht,
&nmml, Hleud, wWHMID HeDMET HETMILET sETMmNTST GG
whHms  @rbs Ggnumy i, srhay, 2usmub, 2 wiflersst usuHssT
usssTL @6 2 dueuniindsnLGuw e Gum@ngl. @ndw Gfs s kst
SHMIEEGLPIS0 LIEHFLOBT LUSRISET oTeitm SiemphilsiTmet. emeu
SpEmuDd, sTHm), BT, Wb, GREELY sTemILHD. HEDe)  SEDRTSSI0
GeTmi_sT  fsTm CFweull(y, sbhHmFEEGweSioo, 2 uilsriiseflayo
S(H cwilsnouew 2 6T sGHSTHT. &HNFGpeSs, 2 Wi
Ceufluflwevd wnHmrisser mewTawllulfsatiss GaiiiemsullsTmsy
aghupdsTmer. (psev sbsdu mrhsefldr snHNSEES WD
(TG mmgAnmEner kB svefieflsh 2 siter sioLné&CGammblso
1972 b el gousht BT BT meLGmmEl. Eser
Hlemerounss, seubleun(h Suctr(Bid  geedT oksmn G545 2us
FOHMIFEPsy Herwonss  Gamssomm LuGEDS).

2 euflsv (LpseiT(WEedlen ComeiTiusned HistoresofSifleer  grebr.
26 sTeueum  ELBEsTlenh, ufs  ereismilbansuiisy o sTeTsT.
825 SArmb LD 6TaT 100 Blevsdlusmesr  edl EAE LT
missor@nuilissneT  GLbHdEEEDn.  2swen  uflootme  aueTiEd
LSl G g EullssT wiHmhiEsT WHKD SFHNEF Gy Flbssvsmst

59

wpaseSlwaumes Spwpwns FEHUC(Gerarer. [H st gy uiifas s
Gsmphenemey seflaTien, fle wessT GarensuwleTmsyd
2 husdundern. FUsmLssmeT fSs FmssEID Sl 2Lbhmene
LIunHmensU.

missorgnuiiilssT 2 sva s&Hmim @uwesllsh (whsdw uhifsmeT
euflaBsTmer. (1) weser, BF wHoue 2.uli  epevammeflsy, Sriss
LHmih HMeThES GuTRLesTlsy Fmsthranuiissr Gleusiun 2 srerg.
2 awwreud  srdeduiigpn, LWbllstr Gupurinfles 2ubmev UL SHsiD
WpeaHw uhis efsdsTmer. (2) F1GeT 2.soTey SwWIllEEW
BrwrTEoISIfledT gneurmiaEnLsT 2 auTe| sumilsgseslsd LRIGHsHESsTneoT.
(3) CpmustT_SdlmeTmaa)Dd, Qsmemorsg) eur(pn 2 wWifleemrseyb 2 erer
misorgmufiflsefisor ukiE 2ews sSHmME EpeSwelles
(P SHULOTEOT ST (FHLD.

mlessTgnuilt  @Geellwsy wihoww sHnugD  EBstoranuifluse
EyeseT(BW §360T MIBEIENSEHT M| CBTLTLEHLW SIEHMESETTEW. mHlsteTgmuiif
ELedlblev eretTug) EBlubenss @weadlss mssomiiilseflsy Gwss WhHmab
WflB6TTey 2 (HoumbEULLL  Gpsd H6vsuns @uhens  @peslsy,
missramiflssflsr Qewsiun@Gassneriumml b Guise  LGW.
FsllusTeuons @& SN SHIEHMUTEEYD LIWERISTET  SHISHMUITESELLD
aweihgsTeTgl. Gogud, SHMEGpsr CabBoHEns@®s STeysmepid
mistor@nuSflaaflst LwesTUM_énLUED G psiTeng).
51 &mhm wors

werflgeir, eflevEiEGeseT WHNIW GRUIRSEREE SiE
CEFUMISFAGW 60T 26VELE] UL LONHSST STHH LOTLsu5H60
Geiougl &THMm wrsamLSer ereTUUEWL. &Mhmlsy erhub
efronSEeENs QuistLlwsy, Ceuduusy whmid 2 wifusy Lo Eserflssr
wrHnReCer &rHm wLIsUHSEO 6TaTnibd SmpLuGHng). Qi
o uiimeTereuhinEHD, 2 Wi EeNsEHID &g eSlinerallshsds Snlq g

srhhlés CoemeusE HHswrear wrs  1W6osl 5T s efesr
Qrwsvsaflamnsy Goisusmsd, @luds Foblsnes &THN) WEHILEVSENS
LTHEAmg). 215 10soTl560T WHMID eusTIsHLI @Gpemneols LTSS ma).
5.11. b} LOTFEN SUSEHT M. TTRISET

&TiuesT Gonssrrdbenen, smiUsT el udkenen, enm gsiT
SLEDEVBHET, OBHYTNET Sevenuly, GGEermfiey, &mTusT s
2660600, snHemY.CINEMTLGT WHMID LLEeILsuTL H6T (LPSESILET6
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sutuiemsuullapsTer &THmM WIHKEST QUSW. WHD STHE|  LCN&HET
&N, smabub, HErmbun GursiTr LIEHEUTST 2 GeUmSRISET S (HD.
stGILBLEssT  (pogenowns  sTiwrgfeormepnd, @l 6rsiTellstT BT
QeuefIBE Lsms GIUNIELBET, 26mm| 2 EWEET WHNID LEDSHHHED.
BuimssT mem BU, &sTUeT smL  2&smevB wrs Geusflwnsd
snyesoriondsrmes. &Ml eThougmsyid, GLCGrrelub QFmilhensnovss,
steTEemml  s5HefeEn GHnflhrnensussr, spmed Wbs &Hes
suflsw smLssT, 2 Ceunssd CeMAn Frensumst CLNSTmenen STmmlso
F0UT L 2&HEN(R NS I &STJEooTLoNASiTM6OT.  6oNBLIMssT
SLEen(l WLIFTETS CUNHSITSE CUTESTLULSHS, UTWSON &6,
GeongwmHBe QamhihsrensussT, mrplflé subeuw swrflég
GgmpheTsney WHML LI, sPeysst erflougneud e HLBAME

5.1.2. wefllg Brmadlusfer srpHmy wrfsormed LmHiy

smileit e weflgiaenem GupweTe; UTASADS. QBEs
uniuilev WmEsSFsTenD, @QUEES5Hse BESCHHE, allussibesT
Bafbee0, pess Hoormey, svgon LHHID APEHEESLD SipHs
(bronchitis), Guneirmemen Hfalsess, meoIUfger GEwsvLTBaHeT
FiCmE 5ev, &G, pYés, GgnetrenLitlsy erflissy, Hensveussl,
sEUTE 6Ty 6T CUIGTHENE S _HSFLD.

5.1.3. srGunaney

Brflensvseflsfimia, sronemwnsT misoorsewhufiesmeré
Geret, B15 seflest smhfley GQeusfillLuu@euBs  sr@rmemey
sTeoTLILBWD. SrHBMMLILD, FreuiiseT, allevrigaafiaT Lyillefimba
missorssoflSiflasmer srhnisE:e Csneisr®  eumEmE!

5.1.4. Biggef, Bisged Hussflwsh

FIID (1P & 60, QB (P H6Y, Bua 60 Bt & g10f s emer
2 6oTMa&GEITMe. Sysu@eunssT o 2 Bl BT wHmb sbsmwn (mu-
cus) Gummsiteng. Goeun @bg Bismedl Cumumsflsef mia
uyallesrmey uilpssauraansar Grnenw ghuUbEHID HlsvorEmdlssner
2 sitem_sdsirorgl. CHMUSAMHUOEST HOMFS (HETEW 2 BTHONHS
QansirLemed. Brgaefl Muyseflwey : GeuliuwTer 2 _sviks
snHnsTTLesH BBs Bisgefast Oas siflsors suafurd
Birgzefl Bubefuevns wrmidng. sterGe, Hissed geMursugmey
g HoCunireflst WBsFn Hrsgen Budsetusy 2@
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5.2. snhflesy ppsud Lged EEmUiEsST

srhfieysirer mstoresofuSifaense weser, BT, <wdw (WoHw)
2 L cumer wHmKD Grmurssst GuneTmeneuCul LG, STHIsTTen
wgefd Crmisdmublserney srymemonser Grmiesst Lipsyfesrmesr. a6
GLHLUTELD &Thkley srsuriROssTmerr. &THE  (PhEwomser
uremgsensy eeaTm. Gueub ergneTwonet GrmbssT  &THMeTT
ugejeus) il Beieresr. snndlaTisy Lipeusamgu (s Ewwonsor
CrmissiT wHMWL HNuHsmms CorimmelsEn CrmisArolser
SLLeusmessrT 160 Gan(haslu(feTer s,

SyL_sustetor 1

unsefluiisaflearnsy grouBo Esmisst

L upemoreoCsundsio LEBGIFE06NT SUSHEBET

2. el QUG masrdsess GUREheneg e e QULIGLrETSSe LBwrsdsiTen

3. quurgGstrdlen (TB) so&GEmmsethD gy rgGenm e

4. Qe snflefiumgedind gOSRGw

5. L GPUGBLMTETS&60 MIGnssfium el CrLGLNET&aEsn HGLomesIGw

6. FLLCmmerdlen Bermdigun LT

7. QuossflsimuGan smamen snmAfwn Guossflssradig.g e
GuossTihemz 1 6o

8 miGwmesfhur eoGan il ermsioon rBGLNesIGW

LYEHENEHETIEY Lireyd Grrmitser
9. AfOGLrEr&Gandlsiy
10. NenmmernGLmssxo@mrEsv
n.  swhosgiGeonsdlan
eneugeruney g mubo CrrissT
12. FagnyeseT HeulgTagio
13. ([@edm_gemuisiTasIT
14 woibeto LOLDGTY SBIGITET
15, 1BFsoeio WBeflsuety smeugsio
5.3 @yubfler mevorgmuiifiusy soo

Bifletr  suSemBUD, GHWBITEN LLETUBRSS BT SEdamuun
<yfw 100 m] Brfieo 2 srer GLed aump mieoTERUNAUISGT 6TesITERwlGESE
ssnTaE LUGEANS). @ndws sps s BUuN® (BIS - Bureau of Indian
Standard) ®flev @pse Geussonqu simdEs Gansiter @ity
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Gworgs @GLev eump [HevoresoruSMl wimrd  wevakmfn; mHisTaTgEEHLIIM
Gleumlssr susmemeu THiTsToTUNG S 6TeTE L (HLev eump 2 ufkl wl BudlesreH),
(GLsveumpHLT@&EeT, Hermevlfguwmsst, wefs GLO sHougevseT
GunssTmemeud @HupBiled sl BULEBSHIILE sstoranssoflasii(RdesT meoT.
GuBflss vwnsugdlmey uheigmsir Quoneet - (BOD) (Qumés
Gouswsmiqui 2LéerllggedT SeTey) Semey 3 PPMEGHSE  (HODENSaLD
asvevg) 3 mgleSiomsad Gmes GeussuT(Bid.
o Leuensoer I
GYShlsr anosSrmiwuss sro

6. 6T 68T afleuyin SHeTey
1 Guirgs @usv eump 2 uild (MPN/100ml) <50
2. Gwrgs wsuds &bk Kt (MPN/100mIx0.0
3. BLevaumpdLI@EET 0.6
4. Bermeror fquir 19 =Fgafso
5. weflsés @Le soageussr 00 ggefab
6. BOD 48 &Sl (Bmés Geussimguw
2 berflenest  susrre) <3

Adapted from Payment (1991)
5.4 &fley & Egemolh, GQeefiGuhmupd

vwetuBsH o, weflss sPleSellmaEn B, s(gaET,
whw GemflihersesstleSFhab, efsusnusdellHHamn suHw
s\fisyss sPleybi B MHemevssw oL fsiTmerr. Qungsuns, siblafilso
95 gafmo Hmpw, 5 sgafgw aflo whmw afwwbn CUTIHLSERD
siLmdsrersor. Biflsound) eppdu Bensullsy ALUQUIN(BST 2 erers).
sifleyfeny Foenwds Uy (PeomestT 2 sitereor. Fdl  serellsd
wevsEYlsne sugal(BL Gl whnw Goligs LihgseT Quitesrm
peomestt  LwsTLBRSSLLERGTHeT. sfleBn  Fremwdssr  eTeTLg)
Beony ass0L0GEE wnsnd Qg WsieT(hn LueTu@LTn Gl
2. sfley Heng GeusfIGubHmieudleo pypsst o (WPoHEILOTST (LPEHDEET
2_ETOTET. HEmeU (IPHETEHD, @IERTLA6UE) WHMID  pLSET mTeug
HREFenGBeT 24(@0. (Primary, Secondary, Tertiray).

5.4.1. (paesTenio HdlFans
sPey Hilév 2 sirerr 20-30 sgafsr siflol GUIHLEST wHmID
Ayl gussTmener &MH GHUILL  Hsmsuuilss Bagser (WsesTen
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HAsene sTeoTLLBID. Gb(ipsnmuilst ol @ medeTn, Wss&ssTn
HrGungplssr Bastiu@dstmer. sifla) HepHmiing sdeBi Gufu
Sokg CBTLgsEhsEF GEausslulE Ulerar Faswsnrs sy
afipligm) (penmulisn Ao HiEmisgesT Gemigulse afipliquporm
il BésnuBBenest. Grbs HUGLNmET (sheu.g) BeEILLE
ssmeu mnbhléveun Gedlisanssns dlevsfeubd, 2.r&EHueD
CGrafssLu@dsrmer. Hiw uEd dveold CsTLG&ES
QEeuss LBEDEL vsulh GEmigseflse epblssilunn FeuGL ssvsuE
wHm e smNmWE CEigd GuUMFHLEsneTI LLETURES, &l WwHmyeDd
&l EuIFELsmeTwD, Hismasiuliflsameryd gshisenaugssy Henyg
SEEUUBEHHID CFQOWaTCLayssT (WemmullsmeaT G&gGIeTeTS).
(pastreno sifley HfFens 30-40 ssafgn BODsow Bé@dmns). Cusyid
BOD gusbenesrarsd sagw seme] @Genniuling @rsiLmeug)
fRsens CgemeuBEmE!.

5.4.2. @pewsrLreugy AdFens

@5 2WHws HDFsms wsvevg HsvTaslblT  Hengeoy
steoTLLGD. @rogpemmuilsn  BOD @it 90-95 egafa(pib GligsoeTe,
Grmisdmiseny hesuu@dsstmer. BOD ulisr sierey @annsusig
fBFmaullsy us eublmst 2 siterer. siflol GLTReflsT 1la&Hu
LGS el CUMIBESTTE WTHMISUSET APEVIPMD, SIHUGHsW
Réseomgs A UGUTHeTTs wammeussst weupn BOD @enmiy
aghuGdng. @oaTLregs HAssnrsruleds U (PEOMEST
efler &L (Bsrensor.

a. apssflaperas HoTw : H&ellErends (Gemd 2ufs  sfley
Biflsy  sgvEnbssener euerys Gewdns. @& SrmolugHuiai,
G g mflhenenevsmafigyin @y BT LT su &) & &6 F & (H1
LussLBSsILEADS. GemyGyr LEynSls unseflurssesr (Het-
erotrophic bacteria) afMoliGunmLeamer steflu LgHaeTns Hamsss),
26 LFsHE UnFWSlT susmriesflEE 2.gajonm GFdflsTms. QHs
FHEIBHEET LFHF UNFBsT LWSTLIEES 25601 GUONES sTemLsmU
2fefgans QererdeaTmer. anmay bedlgsT seffsmn afo
QunEsener FengausmLws Gleldng) @nesTineug HfFsmaudlsy
sfwl QunEmst Hensuggie, BOD serey @evméslul BGu
wrhmsn Amgl @s SN Uil sveuldy (Psom sTeTULBELD. @hs
(wemmullsy miflsy BTl LEHe0 Sipsswons srHu GFssaEILIBeEEST
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epsud,  SMWLIGLIMBET sunE&EETI&SID, @ueit Nasd Hu eaTe
Gsv sreL Sflaf et Cordms. @bs GFwsy missTersiuiflaertlsir
GirwsLn_ Ll QuMmHEGsTerg) 21 atGou Gmsner 2 uliflusy FbFens
(Biclogical treatment) sresTmid &mmevmb.

b. @erl@ eugsly : &iHo @Gueller GE)redorLmes;
fhFema(wenn  QFm.( engslly GEnser@Gn Bl GumEns. @)
s sreflu sfle| s5Hefly (Wwepwrgb. Efs 2 smLbsiulL sev,
FIMOTHSEN, GCEFRGE) HLGHET Hvsug GlEwnsmesl GLINHL&ET
sumifly augaETsy Gersi. uBSms, GsCyullsT  sug i ksHullsy
SenssUUBAns. Geeunn Gam(y eugs qullsy SBEETS HHEHST
2 erenrgmey, ®Pe] BT wHYD sfey GUIEHLEST GLgeuns
Qem_ By Qe BEET T, [T HIEHOTEST S ki G (BLms6T
Gemesst  LiBEsmsWtley, aweud BF  GQeefilunet, siemwassLLLE,
Gmo siflemsy suprd), eufihs eugheuens qullse  Crafsdnsi

C.. s Galll sveulg (perm : @5 WsLursusUTEL
LwsstuBHng). srHm fHdFene (wemmseflss @aegd seTm GEH
sy Biflev sfigonssr sTHEHM_LL Hepdng). slsueorg (WPa&6oTsHD
Lgub  QEMLguilsSimhel aMhmE EETLYEGE Crauss uGEDE)
&(flsy, Goumlons SPENID sHIDLILY prpeuld &THEMHTLLLD QEdwiZEms,).
@susurm We giflgwors sarhCmmic 2 sornsslnBeusrsy, Hoflm
QgnzSmer (floc-formation) ermuBAsiTHST. Falp GLITIBL&HET LOHMLD
WssANL pppd Blsbasmuu sflegl QuUNBLesT sevTm Cafmbg
QEngdeernes Garstroub. @eneu AmAm GOsnGEseT 6T M
(floccules) sempssuu@Gdarmer. @eneu Ganlguiey shis
afl_LiLi(hBsiTmeoT.

5.4.3 ppeitmmeug) HAdFens (peom :

Heogamng &fOLGLITIELSE6T LEHEUTET 2 Coonsmises WiHmiLD
gal 2 i hset Gunsstmeumsnn Ha@EHauSMHEL LwsTLHUS) PLPsSTMTes)
HREHF SUGHID. sHBLINEHT wMHMID UnshurFleir 2 1 (Gasit Bastul
Beuessr(Bo. sr@iswrestiey @smen W BrmiGmagesir (eutrophication)
2 GITLMS&EE Sl Weney. SAETL UL STTUT  dllsoLissnaTl
vwssruBRsE &M wnsu@GsdHasr (Pollutants) swsbmiBEes meor.
sedgresTmbem s GFAUUGrsd, umsvLrsy srsofun  ursQuLrs
afipting.sutdngl. 2wi pH o somlgrosr efiumsn (penmuilsy
snGurssfuneunAme.  Eeusunm) sHBLIRTMmET HEDHD (g Hmg.
HGsrnflGaragesr ppsvb, (GCermdlsr surmy) sypCwnssfwm,
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wLEGEermranwsT ey, Jlsgreari  sHEHLIQETTSEMD
wrhniu@EAng. sfleFt Hdssmsulse @odl Heavey  msTITEERUIIT
Boaw uEn. @Hso Gwumb 2 shTBuUssTamId FHisrresstulifizensTd
CETSOEITI|  sulg.susHISBILLBeTeTE). (HGsrmiledT sury  Sycbsug
smamy.CrmgGarnang(n  fwsumsnmy LweTuBSS  (&CemmifiGeTay st
e @hs Gsnhm Sl BELGUMIADE. emel BT
silensryfihg smamiGun@Bstigev Hiblevons B effluwrss
sedlLsiore whpw unseflur srdfwunes GEwsiu@Eng). @eusuTm)
ssPsfsainl L Heom LuasTURSS6VND. ppsiTmreus) HdFens (psHm
Wasepd Glreuey HBIONST  (LPERDINELD.

5.5 yl Goreii@amagedr

Cuemannet FigessT, & wHmpn sSfowbhn sssHseT
Genmhs BBSE W Gmill eretmy Guunr. @eueuny SiBlafdstn i
ghgibasT usas LA LHoW BTEgTeugrisefleT sueTiFAenw
2falsdeTmerr. @QshE W G iGaaysit sTsoThy GLwT. @Esommsy
2,560ln6T (Heomey, EBULBEeT GHreiTmisew, whHnib srdiiny &ébb
=2mm 2 ulflsefesr @uifleTnayd sITHETHOLD  EumsTmensy
ghuGsTmer. Cuennd Brggnsugmsellss Sp GRLALL
2 iflenrtisefssr QUEsSSHDEGID srpsvrondlng:. sueoTL6L  LIg6y
ghulB @mPudsr stdiiy Ametr Gubp 2 Wiflomsst 2 sreTgns
Lo MR -

5.6 &fley wmseHH

&fley WMFIPHA STETUSI §(H (LP(LPSHIOWINSET (PHM 66
T GeTesflev el Ly feunner, Gasmflse fHwrer wmsipHd
QunpLaemenr efwmuny sevksaflse eflhushig AlLrkissT 2 s
sismey sPefleflpg HeLs @l QUITIRLEEHOT UWEDISTOTSMS
CWFWETEY  MZETTTEV  LIGVOEOUETOT(H.

6Ts%(g 2. musHuflst Qaefun@d S &&10eEEIST 1D M ISRIS(EHD
won sphfsEn o lu@sgeomd. Ffurs GusonsioTeny GauiuliLLTesD,
@s Gemfibsremsseflsy Geauaflum@Ed EUIHLEEBESG (5
LETPOTESD, Shmed 2 HusEureusDHEGL WUSTOWLTE 2 _6TeTE).
S smflomsnsr HEFens Gelwyn (pemmsetley wosEPHE sreTUs
Wseyd GlesTiiusmiounssm@ . wopsenfdlen, stefle LHMILD GeHDHES
Qevellsy  HsaPoseleflmbs) Sig olemeteliadearn si6ve05)

66



BEsS SeTeowsTer GuTELEsHeT BIMSOsHS5s56w Ben GumEng.
@eusurm HeoLsfern L siey Hnl sLgETISEET  Susvs05)
gremnaGeun Slssreny 2 emeuulilsy ConsanBang. Q& preTalng
sl Gummplsefidsr ellensvenwsd (Henasdarng. £hE
eflsmerelli@n GUMBHLEST BosilL Seareri Henidkdsity WBH
Gunmener  (residue) woguD LWSTLUBSSHOND  L2EV6E05) GuLP6D
KLy Gurmernas GeaeflGuhmevny. LAY GuUIEBLEmeT
SLGLUGIUMHLSSTTS  WNULLLD  LWsSTUHSS60TLD.

5.6.1 meuliy 2. gib swrfla@h (penmaEeT

Femgsholin L, sfouGummer whnrd o E Aduenes Geidss
&6VEHIGY  WEBITEYIL 6T SEuESIUL[HE  Sroupkissfler euenisdl &5
CesauBEng). @QsmE oy 290 Heveg) WaH 2 Jb eTeTm
Q. Gungieuns wEHw 2 pb swrilds BlyesrB (penmEsT 2 sTersT.

5.6.1.1 eflygerGer gurilea@l (peanm

WILHEQBTLOEHE BRSNS U5 2086 G CeulcinBEmns).
2 g gunit Qebw Guigeuns 3' X 6' X 6' semasTer  (gIfimeT
semwHsIUBRAeETmeT. sreurgsdetr CousirLrg QUM (HL & 6T
wrsEnhsE ofifliurs wrl@s erilsmsulse CuTLLLBADG,.
@zettepeud ey G &6 wiheefeT sifloyssflssrney mrondmg).
@eusunm FyonsET GUNHLsET il (He Cemisneulledmig) wHM
sifleysEnLeT erBasln B ehmsaTla ssnwassLLCL  &bGunsiol
@hseflev LpluBBsrmest. Gfufleir 2uguilefipbey 3 g 2 wb
susnp sPe GuUmLEST Gaiselinhdermerr. @aeTbs Bsemeumsst
STy on.BEsnswonn Cerssln @, B GsefsslLBAns. ooy
sereyb 1 g euenguley wrlBFE snswTd  (GUiseflen
CorssBHAmE. 10 BT &EHEE sHopsen LBseners  dAnks
gpemmuiles  HerdlaSi sy 8 sunphimefisy grwmer wEHw oMb
BemLsLMF ). @& HTHNE @EEelley Sunfls@Ho (LLSHMUITESLD.
5.6.1.2 UBI&eEHT (pemnim

BDg) wasEw 2 mb  gunfléEd WHGDIE WPsn 2LEW0. BHS
(peomdlsy EBHEISsNE sSILE GlgmensvasigsTen &5 MHlsuiriL) Suevevg)
sfls Heod CaiboshestnBang. Quowsnmuilsy 4.5-10 Sl
Bergpw, 1.5-2.5 Bl simeo(pd sm SLLA 2upipe 2 siter GLleer
GonemnLuBBsirmeor. @rsgs  (@lmeflen A &HIY et

67

Biuiu@GaAng)  GwGsv MriuluBln  s(HOY  westresllsT  LHLossT
250 mm s EQrssCastTGib. Cuand sfleyssnetd  GsmesoT(D
BrouGesssrGe. Uing @kss sfeysst 5 MM LIRS T
2etalihE s(EuYwssr Gwresor®  ppLluBang. misTanuiTaeT
smmlsvsor  @lpedley GFwsiuBeugsTed  sifleyseflssr Geulubensy
spmmiastlee 70°C 246 e wimdng. @ibg Qeuiub 2-3 eunprsemds,
wadw 2 75 GQETEAsy Hensvsg QHBeEw. @ks Geulun siflemsT
ammilsueon FlengailaT eipsuld wEHW 2 pons wrM 2 seyEng). Cusyb
sflalleysrer Gmmb 2 sorBustorgnd  missor sovhlullfle s e &
EBMEUELESILIE). BHET LwsTns, 2 wrshisatiess Hobs s(psTer
wadu 2 mb Do s&HAmE. '

5.6.2 gnesor et sumy 2_husd

SBIEs GUMFLesT, sTHlsveon GBnAssey (penmullst smesor
erfl suty e (Reundmg enewr erfl eumyeslsn 35-70% BGsegpun 30-
45% sniusiT-snL -2 &enen(Bl, 2abGoreflur  LOHMID  sHENHIGTYeT
gevsmLiy Gumstrm sumysssit HAflsereyd yhBsTeTeT. &THjteveT
Geforard M &STHEN Ysrs 2 (HeosrT eaugel GQEmiguisy
Een_GumEnel. ks QETigsE snswor sTiflsumy Gaflonssrd QFmiy.
sttt G@LwA. srsTAfl  &bh&erman, erddermonn @5 GmTLy.
2_(HeunrssuubBdmg). sumy CHbinissr semeyh@ oL, Guoayid &(pw
BETHIIGU §(F TSBesTIey Seer sumy Geflliy Gwmitg (gas holder)
EHLOBHIETOTEL.  CFTLIguiledT LiSskiseT, Soflosor sansvensuilen
BméEwrn HewhasTersmsy, suty sfs; FhHESLLEGADS:.
Qégsmau Gsriy BssGo Ggniyg  (floating drum) srermy
SempssGAnS. 2 gigewnn : KVIC (Khadi Village Industries Cor-
poration) &rd) dymo Gempled SEwLOUILY.

5.6.2.1 gnewr Tl sumy sepwinisr GFwsoun(

WL BEenemnnd Fowner hHaLsr Corasln (B &evemnelns
wrhoiu' (B, ereor eTileoumy Gefloresrs GsTiguilsr 2 em@Epmi
sufurs sarpmiLGEng). @nbg @eflorsrw, gnssme 35°CEew, pH
wn) 6.8-7.5 6 Cmemeus@fu erey emLImenDd, LITSLITETL
QreEweung), GSILIBES BoLeumEDs. &reor o sumy
s_meuns 40-50 mrlissr s dearmer. Qsflorsrs  Heswr v,
2 (HeundlssTm ey, eTea@GOBMquiletT Gersslul®, sthGunseTIS
Gem kuslsst  GumumsSedigeihe) Geuefiurdma).

68



VERTICAL -—o , - @ 10 KiTeHEN

3
GROUND?

yY:_:Q;zéi.

idid e

1, INLET TANK
2. OUTLET TANK 37! R R i
3. GAS OUTLET, © -

4. 100 MM A.C. p|p55 ' SECTIONAL ELEVATION

[N ||
- g o "?:o.,o

g Bio1e {2 18 '

Mg 1% R VLGl aesIgn

L S5-1

69

5.6.2.2 FnewT 6Tl suruy 2 (HEuNgew

&THM UsETS @Eeellsy, Fnswr erfleumy 2 (BeuTss  pLossT M)
Remsvmeflsy erbLBGHmg). smen B meuhs GErfssey Henev
MG LrGgeiles whmh GLEsGsarnGgails Hareodar
eTerTL (R RsbT m6wT.

Bt soubs Grndssd Hene

@n s Wwsey  MHeoeowngn. @ Fnsend  (feed
stock) &ifls  meHsUILB,  CEBIEsEnLsT GathelLpdsTmensr.
Asameoner ugHesanst (polymer) aflo  oiblevtumernaeyb,
eusanrsonsel Hiscobs OErdsssy (pemmullss g bETw
unsefuréaserndy GruiwiuGlsTmer. urseflwhsefleT (Wasv
QmgHuiles Guflsvsvsiv, GlrssBevrGomeTein, dbevsrolfigind WwHKID
eBSICaTraTEsen GUnsiimenen 2 mdwsreresr  @rkg Lnaeflubiser,
sriCGunsmamiy Gpl, GirevayBsunsiv, LGpmliwessT womoun Gsropiy
(pseSlwsumsnm eToflw FiEEsOLTEaDd, GETIRUL SOGORSETTHED
Sengeums  GlEwidlssT meur.

eflILGLm@mesflEs Hlensu

@i Heansullsy unsefurbseflsT GretTneug CemEHeaTisr
216/ GLralMNGwm GiesvenCaumansulisussTeiv Guiblermin’ GEsveniGeut
srsulieusiTely  (HBLUSBSLELIGsY  snbiléveor  @lpsv Lmswflum  wHme
MO MET 2 (Hauns@BHern et Cundefls unsefludessT)
CurssTpemeu  ereflw  sfMlblGUI(HELEsOT, Y sbetlbaganT (HEOMESH
GEWSILTHEST ppsuid HECLL, HEMQNEST WLHHIL SMubsy surueurs
o destmeoT. Qg G ast undelflutimeflsr Dmd Cgn@dsaE

2. 66oTeUTEm  LWESTLI(RElsET MmeoT.
QuoggBaTrigmssils rflsmsu

snmfisvson GEfssedice @6 m @md Henev. @ 2 HGLL
sHaMIReIb, &fLOe enmusb SEHEWTET &SIMnHN  ERedlsy
am(pw B5856T 2 meunsgdsiTm Lunsefursstlss ppeob 55850
(LBWIGss)e D &fnblsy sumueUTGaD WHMID WwHM  sunwsseflsst
Welfles @Gemnhs serolanbh wrmSlatmer, QungsCerngesils
ursefluktisefisy GwgisGsrmurdeflun  Sunmblap, GuwssGerm
urgeflun GEFGor o Guar_pmil&n, Qusgstarnanssst GsumsuGL
whmb GwisslanamwsSrmiiuw  Gurause GuUmsTmem e
2L rBsiT6rTeoT.

70



5.6.2.3. #wsvor erfleurwediesT LiwistTaaT

gnewor etifleumny (B HAmbs, CFevey GsHmeITsstT (WeSlsursst)
erfGUMmeTns Femiowsy GFuwed, sflersEsefand, Quibfbssner
QuisEn whHmeusEHn LussTBAng). sresst srfleumy  gunflé b
Gwsy, wesNs wWHMID eSeviEGEsNET B BEHOT HETHTFLOTET
(pemmuiled @eusflGumm Fybs eufl (PeormumEG. yensuSlsvevrns
sTGUITmeTTS @UEULETeL, @& Hsoor HmID FHEewufgsy CrmissmaTs
GeomedAmsl. Aymolymruseflsy srssor srfleuny  erfiGuUmBeTTEL
vwsstuBeusTey, WHL eTHGLN(Hens GFsvaudaensds (Bsonsdmng.
Goeyd s1BasfeS(mBE b sTAGOUTHOTTISE  euPBIBILIBEUSHE LD
GuBeTe| (HenEANE). Fuswr stileumy QFflgzsn @M i uled
QEHBa Gwforatd Csuwin L s HApns GEdlay LuucL
6T(HOUTE OSSO sueT&Hemg dlefleaall LwssTuBGEDSI.

Blesarailly Qansrar Golstmgwsney
L &rhm wiensd unuubd, wssfls mevsder 155 56T WAL
unius s Geners.

»

STHMETTTE UFeubamigw Crmissner) Ll Sihs.

B bier sysemasLHN e sTsTTe) st

mfegery GesfiGunmio GesGanl elPEsem) Lnsl M.
Gomasafles Wy CrmiAGaaysir LK Lilibg) QanearEnsev.

- NS T N

51-@6’4 w@j&wﬂ)ﬁ WHDHID &reToT eriieuy z@mg&ﬂeh (bois@u_lgéjmﬁ)
uHn Gsfibg Qarers.

7



12



6.1 2 swerey UGLLESZIZEV
2 _sooTey LSLLBSEISE sTETM GEMLIGUEI LD 2 630T6y LITLPNGEy

voeoradlsy GeErHm g HuBssh, 2 swref HBERFTEEY, WHNID

Eisdranufursy gmbsowas CGal gbhbulssey, GUTET N HsUEET

ghuBeengs s5B&ATHH. omore] usLUBSsISey SPauHID

LIsdoTL b8 [uameneT Q\emstoT(n  GlelwniuBdns),

=) mesorgmiipmsy  smisnwGsE ahuiaeng SHsss HsDLEYD,
msram M semTESl ohoid swertFlens WwMHMe o HuBsusns
semL  GrlsIsmig0n

=) smisnong Galgemnshd Gumi ghuBssd zulflssmer big),
2_G0TEY  LIMPMEZEMEND 2 GUT6] HERFTSIMEOWD (&5 DUHISH
&M HELLD.

6.1.1. 2 soTey LIHLLESHISHINSHTET SqUILISH.. 55 SIOIEEGT

wHEID (PEnpEsT
2 gme|l WHEUUGSHGEIET QLD S &5 5 64D

wpaevdlansouilsn &1pd sSaTLuBmm S QG Faug [ e e

Qs penmsensT 2 L LBSE BirsdEn.

) mesoranuitsefisit sueniEdl whmib GErwsiun@asr,

) e srefimage EnrdsefsT @QFwsunBosT.

i) o awTellel Sriems (GHEOMEESmGL QST Sfsnuser

V) usdleer wLHOD sraflEeTiey gHUBDL HMHEGSH WHOHID
UL 550

Bleumm &, GUIEAITRGETIEY FHSUTETULESHHUTIE, EFwsH psmnbig

2 Lu@ssiu@smstisy, slhwlurgw Csblggssy whmnb use

B risene@o aEiHE GesusilBoGungin 2 corey LmprdAnsl
e_sreliclt gmb wikd, (Heomsuens SEULSDHE CumgioTss

upmofiuy er(@Bébs Gsussar(Bio. Bwsy nmULI L sgsunmsit, allEleefleir

2Ll 2 swrey USLUBSSMISE U (PSOmE6T 2 6Tera.

1 Qgnhny BeHn Beevuiids sneulLEET EPENPW, HETOHITS
Q. smeulugeT el EissTerniflesT o swraney  sveflfien
SIEmIHL  SeiTsolowlimest  HLHUUIRS RIS,

2. augslBsi 2devp Qsaridleiwd Gelsugst ppeon
z_eroradigysirer  mevTandiflsasmer s mHmemb.

73

3 uEw@Bssd GunElssner vwsTLGSHYD GEMKEs Gleulu
Bensvaener LwaTLESHD, whHpth 2_scwalles 2 erer Bl
GFWCILTL SO (HanMULISING L auTensy Soul snsugd Bumaiure
Heonr GeusCGuiipmisugngie, Hieranuiifseflar sueried whmun
sueTiAlemng wnmm Qoweoun’sm oo Gledweumb.

4 swehasmars Garan@ sfHielss umbEsaugrsyn, HHs
QeuliRlensy LwssTLEBsHuD msssTannifssr iflssln@HsrneT.

5. WHawrer Gaulugdlernsy zsarefllmaEpd Onndsoner
GlrwsSipsss  GiEinssmb.

6. @rerust GQEFwsissmer, QUETwer Sl BLUGUT IR &ET
2 LCWRELLGET ppeud  SHS&MD.

7. esmmayulurmeneT QETHEsS GEwssy pauwns e
Henevl LS s6Temio  HEVEVE! (HEnNhE HMHeTallsd (D560
2.yl GurpLEaTlsy  sFhIBEsevmb.
esorey LHEIEEKIG, oupssons GEminhsransussties Lisu

(penmasmnenr Elenerdel, Hflswmer I bHmes  allemeTeyssnsm

Cuimpy Sng).

FEgors MAISEIBESEEN  Lisvesl 2 swremey  [RisseTgmuiilesit
stoflflss sumssssbs sotamwlles Birpha micoranuiiflasT gsme
QEFdmuBeug) ACEY:AM Up g eflwen e @ w i) 60> s5uS) 0
sTRSHIGHMLIIL(ReTs & EUIHmes 2 6raTeySHeTIT LIDRISGST WwHMRD
smmMlssT GaYsiTer UMgIEMIL 2 snmurssm GHTEVSET, (LPLeDLEST
wHnit GanienHsT Guer 2 sren B, wHmw wnils Ser 2 smrallsy
2_6rer  GEILEERWD, 2.enmEEHD, mearapuiiissr &1&@Esame
HaTNEE), = Wknsiter HAsbmensT mevsu Aiwoner g Cgmadunoment
HemevuSley  LagmorflsBme).

sl &l (beey evevgl Glearlfdllylsayss (prmmwnsy
mistorammuSiflaet (Foliuns Srel 2 emTeamemTest LT6Y, GIoEITLITGFRIEST,
L EFEENMI&6T, WHND WHEUTSTBRISET (1085 edhueu iledlimk gl
sHmUIBHST DT, 2 smTeme  LEUUBHAISUSDETST UM SIS
CunpLaEer wHMIE &LHL QuiiplasneT o swrsy SHwriflésse,
LgULBESsIEEY whHNID CETASE0 Cung CaTihsl 2_saral GwnHLseT
GusLmoso Bysa Hemovsdl BriushErs QedultiGEongs.

6.2 wiflogd Coromamb 2 aLw GUIBLEST wWLHED CUTH6)
weds Gurgsy, seflds Gersas b GosrEio 2 uiiflser

sunphomae Hemevd(E (ccosysiem) dls (psHuwnsmeney.

74



BUmLbamerD, aflos Goromeard zerer @usmusib, usuGoun)
2 uiiflest  eunplsns HlencomstlsnT 2em rissmem  SohMAl BN
BmSGD. (BSOS SnaThElesr &L_sNOLLF FNAHS 2665 N@aTisT
el erestiug waHOEUNgellaT sllfgn 2 GL. HTuE)
(HUHLESAOTEESHT Gll_snoll| FAHS SLbsanm nmsT, wad Gurgaller
oNBssems e GRDS!.

GBOLSLL 2 iflser  sunpalihmilu  seT&Sener  Frirksy
misTgnliflssr &flosg Ceiwmamd 2.smLw GUIHLsmeT G0
S LonaE), waHEUGUTEs Gloniub. sTéusurmmullsod, sfilos Gornmesnd
2soLw GQur@RsT 2 ueflaener  HistTaUINSEnEE CEdEing.
(psevneugETH, cusTisuphanar séadonw ueflsalms. wHmb
ErasTLrsusts LG GrsissT o (Meungseshs -20smml Gungherns
sniusoeT 2efieding). Erbs memL (peanmuilsit Cumg), Hev GeustorLng
GummleEme mHsmanulfissrns s mendsirmeT. sgTaig), aflw
Qaionestid 2 emi Syblevrumer, sfudlsy suny, BECseT (pasaflusosu.
Qui(rlast LG G SlernE mafustre wiipme  Geuiagh  Gewen
2 L Girdigpee (assimilation) srsitm) SempéeiuBEng). gnaEGsHDw
20-40% Qurmer 2 GeMsstuBdns. whpe SsworsaTena
afluBasumuysins QeusGuibminibéng wsves sfloeemms Caiial
rsuGkEILIBEnE. SrueT 2 LQEf5ssm ahuimaullsy, wHm 1Jim
o LM ms FmiLflsvsung {inorganic) QuamusTimemTssT sHEL 6T,
umeugey, @umicndubd, whnw shEen  GurETDNesEED AW
QEEET 2 (heunsowEE TEHSHIS O ansitearuu(d et menr.
meoL(pemmuliley, FHewraptifiser 2 TO@LUrERsT  erfisisuns
Gummlsiner Gesvaeflsn sfls saredlsd Gaibs) alBEssTmer.
SperTiey  Hreus s westTamnilsy GHEeED a1 kmsdler 24 fiaph
weomba eNBEms. EEeTamdiTseTTsy gHUEBD 2 uiiTGUT(HST
FamSleveong GUMIBL&EST Hrsiveugl whmeb sreughisatied sl &agm
Geonun(® aHuLEF Geisug) Bubs (Wuuwrs Mensy (immobilization)
sTEST M) Fn U IL(BEmE).

afiogd Gendens G\un@l‘.msﬁ LD&0OT ST e @@&@Lb@un@, SysTIG
mssTamiifisarnsy uglgquns HEIFITE oL fle] MNsHLET saqul,
sugeuomm Srstis @ened, pevp wsdw siasTer  EgmiLlostor
(humus) erastm GuwgTsy (EHHLNLLLAGHANS).

Blomev, memip wad sigieTer CanlLossonmmenTg) WsiEeum)
Uiflemenars Going mierapuiliast 2 meuns, 568 uefld@mo
24FNIL @urgRertTe elleThigAmg). whHow, whEl Cungey ellenerauns
aflwfleosuny  MdCwrsflur  wHhmw  Him  Qumgplassr

75

GeusIBuHMULIG AT msor. LEhens whn Sm mieramiudit NMsyssrmssr
(paEfwors undoflur whmie 2160.Gemrsowd s swaTsroNis 8 sTeT
wiflog Ceisens GuUNERLasnaT 1wHAD Cue Goilgy s @ Hlsmsuilse
2_sirerr  &flwFd CGonssns GUNBLSFlS) 2 6rer o | S5&5HHmM6T
GlsueflllLe Qowdlermer. sreusurmruilgyd, wHEAD Gum@Eh
BEDL (WM MINTSHI, Hreupmsst updl Cung  Hansuuilsy
SpbLLonED. @hs MensubEn LT, SERTILTETSEFHID SHSHa0T Likidiig
@zweunmfl  (BLEUIEFeTAIGeT FansbdeTmerr. umsT DM,
usuBeuyy Aifleymeners gmins michramuiifasr o wilfleor sumpeysss
CHameLunssT SETHES0 EIFMUGTT S6ETsRIONUIL GUNTMIGHI Sl LIDT&HF
Geidsrmeor. Geveunny mmwamuifaehar 2E55068 sumHans
w&ED Gurngid CUmMRLEST, (WPUIPSUGIOTE WHHDLD susny o HuBGEmas!.
wisramuifisefiar aufmsuns Canomm Blapessr uB55055
RUHEHE TETE) Spuniin. 0HAL Qurdsitm steuslL shsu, Hilso
HIUSEGIW UELHS &OHET Pselle susmTifleng wIHMD
.a.;emL&Elﬁé‘rg)m. 2 & 56T W 0, @l eiv gyl G v e w M mib
QambGIFcusYEeuTsiv Liginiquing Wwennhg) s0 Bded mer. eilbaflaTmsT,
weaAGUTEallT @mf Hemsuulleny wemmEg Hfi(GEeiTmsT. 5FGlsureflsy,
@emes WEED GLITsuens: 6T LT &E6oT meoT.

6.3 2 18l e @rsnwss HipmH

wesdoresotlsy @RHE GumEsuqw Gl sasuy 2ol Febs1besT
STETUGT, PHLF®ET, uUTsuugsh wHnn GuTiLrfubd S Ew.
gGemefley, Gemeu o uliflss ufsuons snoupkiGEnsE S &l
Qups Qedwdu (Fererer. 2 ulld west @Goscwer  Spmd,
missoragmiifleGern(l GanLiy Qanssor(d ENHULSTEY,  LoavorgootissT
GlEFfig sedteow LIMobaUuBausnE WaaD (LpSFULDTSOTHT{ED.
6.3.1 smBLymesT Hpinhdl

aThmuosseT_sugAlsa  enBLIMesleiT QilTey Wghal EimeSDEH.
somLpgest  igshisefepp whme 2 ullfleeflisr ussnsws b
EETOSHOWTS 2UESHMDTE olleriysdng). snmpLgmest 2 ulliipegsr
@erusr  spHdllsn padwonar  mem(pennaesT w6l sofls
Bl gmst  HensvLUBsHE650, s CGuneafhuneun & @560,
Bl Srlin@see  whmnd  San @D OHLY 6T T (% 56U
SpAETEULN{G LD,

1) enplroeat ManeluBSaissy : sOBLIGET GRS SET
eBLyessr sl BUblummleeTns wiHoluGeulGs sOHBLFasiT
Bsseu iR EG 1560 eTsTLIBD.

76



erHhled arepd wWHMe &ALE urphHens BLSHID
msverggnuitiasT somLpgenaT rshiesnTa Hlensudasd GwldssT meoT.
SOBLTEEReT Hlamsueiims G missrgmusesT oL SSemCrmis
sTeor iyl Emmii(BdlesTmeoT.

i) C@urafluwreur g s (wamulse &fos
Carwrergfoyerar swnlymstt  2@orsflursurns  wrHMULHED G-
210Bsrn  sublevrusmeT, eml L FFsIbsEeTAS Bl gauilfisertsy
pwesTUBESSOLGESTHET. sThmeTer HGeuns  Hleanewufist  SufGeorm
GQangLissT uiiGsm suflsutimefico Emke hesll B gstmSer
2Corssflun  sumyeuts  Grouefull CiuBAmg.

i11) sl CrlLn@ess - @ihs (pemmuilsh siGomesfhun L ssr
Qenesrthgs enpLCrL wdng:. Qbs meLpen Rost LigssneTs
QenssoT(HerergL (pHev Lguiled, :Boreflur srhHmiL T @BensmoTrhE
sELeL. Ams. @g BLEITCFTS&Gaeg6T 2 HWD.

2NH, + 30, - 2HNO, + 2H,0

2 betlsgerer OFuisy g6 seflefng. Qs Cowsy Lnsefhisy
Gerb emBLErmrErlunrsTrsy wWHIID BHLETTEs N &M EHS v
afusupmilett @uiks oSlemeraunsy erbuBAme). @neforLmb Ligulilsy,
soyBLeng’, eHRLCIL s e Wis351 6T QenemToynseonsy onDERmE.

2HNO, + 0, — 2HNO,

auaerdlmyerer Lnselur Faflenw sefléfime). @), wmdediun
Bsorio soELCorurs_flelt Quss aflsmeTeunsy Hemt-GrimiAmS).

iv) geompldllGasegsir : @ie peompuilss sBCETL,
SOBLERIL &GOS (HsHnbsalBEnsg). whmo Gem nefuns sl
sumeun Eme).

NO, - NO, - N,O - N,

gmpLAd@sassfle, aflng Cziwrsmb = anLw
Fnl (BUGINIHETEET  DQmLpmsiT supidbunsg ENHSGWD. sTevkLgTeasT
FhmbGmremieaprs sELEIC GewsiuBw. © s &Caaystr
snmrileveun  Flspevsefles eyUBWD. o gigesond - Hsumseflss LyHsu
s Gsusrer Mleney T HuBsmauwlsy unsefuwsy  @erTris e mssT
g CunBudlsuen yenmlflll &ssren, smwsEConsrsassn g

77

spLfS) sereny whmio  &erneulfiguns  HAntiNsriselsr Quss
eflsmereurst Bt _GuImIRMmS]

@uiiies (pyums Hemeo 2 N, lsmsots |
» e
"E s
_ . & E%B
sNGHEST UFHLON50 5' e e
a 2
2 Groresfhuneum@ssv B
2| 22 5
:
i
&1 e % 5
E g% 2
G| &
4k x
AP
L
Sl
2B
2
N, WBlemsori| {Hal (Beumpiens)
4
Z
2 . . .
UisTsT(BU> SSYELIQIEenT B0

Ueh 61 enmplpedt s

6.3.2 metvugsty sphHel

OEL TRt MBEHS) QUaT_TEUGTE STOUTRIEST, ellevkiSHEsT,
missTranuWIRleEnéE CaemsuluiBiD Grgl 2WILLFF55] LITSNLITEN Q4.
et g 2 ufiflermsedsr Busefs swlsosdleub Lmsivupsiv Wl
Gufly Sbassnm HEW. 5o Craflindsymn, GesefiGuihmieudlspns
@sirHlwsowunssts allerhGAng. @ns seflon QuIgans
Gpenwssr GWFHILLIE (B0 £ JIDns wedbreosllsy @CiiBib. 2ieveugl siflo
Gamonsor(psnLw  UmenGulasTns sreugmmeflsy  er@gsd) GuBLeme
wesoTannley  Bardetn(bib.

78



missoTgmiflasT @Es5sfilow LSy WIHmBEET sensufe (Ipddu
uiisne &Hmdng. seubmet 1) amuph SeaTenwenw WwTHNssy i)
saflos CofworsT(penLw wrewBUl sngl 2 Oybser, &flos
Gemomgndldosors LtsuGUL srs zuuns wrpmsss (Mineralization)
i) wnsougen ELEO QUTEeNST 2AHeNEFERITD WBHMID (HEOHDUAL.
@eren ewnamsHeaDd, Fukis (IPRWTE Hnso oMM (G s g w
Bensw sfwsmes Bl (peadud  ysib.

Sheay Lmstulysie -I

g Elensu whkd
o _arer Gamiiiossr

BIsteT gemuiMisstgm e
LITSTOLAy6i

1 M

BrméEd Lnsiuups

@pemuss (perpuiiss MMansowns ‘l

Quraspqung  [-Guoytumisnsnlrayasr M-grgy 2 iysesen
sfafcs Oouse

ULt 6-2 unshougste  sphd)

8 sneugSHstt LneCul ExsmauneaTd| sTBESIE CENETERHWD
umsioBGul  sausoflsernrey Li&H Qarduinl (s, Oime OsosEhis
2 arCer sl GCeagwner unesvGulssT @ eaneot UL mE
LwssruEESULEEDS. Gsermey, UrsiCUL T Gim Fml Ls Bwrkis
(pawns Hlansvenw) siemiAmgl. sreugtimser Goullie dns, &fo
Gaiwonser ursnGul Gsuswrs sreransbsefisss Bigsseflarmsy
QeuefIGuhnliuBAmngl. ue @pBeansasflsy, unsvlul Hreug

79

SUSTIFHIB(G, ETEVENEY CUIHBHD PPEVHSADNE 2 sTems. sTGisTatlsy,
2iF)aonceT MeTallsd Lmsiu@uiLmsTg) wesarsoollsy senwng sSrebFlu,
By 2svengy sgdisiiud ws@ulseTrs 2 eraTsoT.

unsh@ulsefssr @B SweTey, mHTTEnUifEemen 2 HusH
G uwiule usleum sflow srins whme Moo srgog
SDsuimsifisy  senquing whHmo msnrdeitn UTsVGUL  HeiTERLOsIW
FnihEl 2-6Terg. wsw et FHIsKT@nIssT, EHuSLe e
LEsenssst @hs ydlovmsener 2muid Gelg Ssnfwns
unsnCGuiseper &JwE GQFLG, STaTLNSEHEE HOLEs6
QeudsrneTr. fev (padw memagnuiifisst, sflow Ceprg
urehGulBaer sangouflst Wsan Gswednst HEhHa
eflar g e meor. ssufmier  Gufleveven, EELTBWM ST,
WECITETESN WLWHIMID UEhaneserrar usvEUfrgsvsus,
Gueflfailue whpns LoyGedunb: (psaiusnen (Walw  UkiE
sufisfesrmaar. wumev ELsv GumHunen g &flo Gemwner
unsGUL BemeTs ssnrgaallor (1pehdw 1Lk, subsdms.

6.3.3. &nitustT StphHA

Ruhenewuns, smust &fiob Gegrg Heansullsy wHmd Far i
siflo Gefioner bssé SmmsdT Heosudlgb arsoruuiEAng).
STMMISEETL g0 afublss aumy siey 032 sgeildEgw Wl HGW,
@5 srawshstr pefFlsnsenasy Comemwnsar ereney afll Wss
(HEOMAUTSTES  2L(HWD.

sfwulles suTwedled grest (PEEW WHENTOIST SMTUGT 2 sTers).
&nfest, &fle Gefmo 2 svers: 2 (Hanss SgamaruBdng. sfude
suny) senerrgg e wiflesriinern  semdigeorey SR  srHN)
et HnE subsmaliGdng. sfloe Rsiks GUMTIHLEST
mesergmuifleerneéo wEaas QEwwi(, SesrHw  sniusi, &THI
LOSTITLEVGEME  HeBLoug) WHGIDTEH (peo.  steflsmuowneT mmiLsiy
Fpmdl uLiR Gsn(BeelL(BeTeTg).

6.3.4. ahss FpHd

2 iiflermsEps Bl GeBamusEge Gaclu sghue
BHGESHET FPHH semFeyEsT, sHsE SPHFE ererm s=OUUGEDEL
shssED, mTss 2 Hemsenén Sip Gerifusnowns sesiwn
LHD. BHEHD Heof Heneodlond, Eenenhs Hleneuullsyd Gl ED.
gheurd, ellevl)GHsT whone mewTamuild yrshissT, SubiGeorm

30



sublevhisst, Hevgesr whmn WEHCuNeNsT BweDNe &HEGED
2 sTETE). Wwerellsy, &BSebD, @Hdmesernsr &M
Cefneronseyd (&bBEE HlGsora  sublsubiEaT, UL DT &6T
waeflwst) &Ml Gomonsrwny Hensoudlgne (&Bhssn whHow
FevBL_seiT) 2eiversor. Gepwp @emey  eTeflgns suemiHens wrHOD
2L EASTMRT.  mBASTE 2mHuuninsr  FleaTesm b
LON [ M8 61T S6T:

siflubso sumy COy

s @I ssiT
saurFl5gen

peN&Genbenem

efleunigmsT sanflsse

SlTeU] &Eune LD

= BN6UT  SMTLISH

6-3 &AL spHH

D Guflu sfw Grmorst &bss SbssmMmEsST SN LBHSeTTH
wHESIULE SIng siho GoMbramonmn 246668 NISOTNE 66D
Gumdetrmest (Mineralisation).

i) mesTgmuiiasT CELiyen W @URS(ORUNTS  Hansy.

i) esevsmBEeT, sHsBureiHGuULBET wHmw sEsss Curstn sflio
Bomonssr sweshimen wHOIL Sl B0 GmBLaseT
24,5 FB T EEETLOETIL &6V

81

V) FeuBLLEST, FuRamUBHETS (GEOMESILEGE.

SED, , wndgdEhy G mie |
@60’07, @%%wfbﬂn 61&6%55&
allsviBeTriisar
M |
O
SMEUNTEISGT

SMHl DEEsTL vl

FeuELI_&saT

The sulphur cycle
M - Mineralization | - Immohilization, O - Oxidation, R - Reduction,

Wb 6-4 BHESS Spnd
MafespensoCoageir [-Quiiang Meney O sefiGagsir
R-gemminy

) =Bes sLE0 QUTRseT wEBl Gurged
ETOYTHEST, &HEHS CHMEUKNET &HESSE L HUELITH seflalimbs
Eus st meoT.  2L60TTE0  SileAEEET, STeUTHISET WHMID HTEUTU
QumHLeEsT Hsuevgs Ulm allsukigasmer 2 ow(l &ShHes5605
GumBsTnerr. @eunnish SHSHLTEHTE HEBOHONE NH &HES JUHHH
sainng, &HEBHWD, Menmibs bt sublsurissficy Heivigett wHMID
wWsdCunesflstr Quisttmsumiley o erergl. wWHES CFUWD LG,
21,814 GermenwFLiest, WHIHID LIEKensssT Sienfléwmn QnrHssmaT
GeuefGuimflsiTmenr. @ihg GEnHssr Guiu MgpnBreTseneT HmiFln
g HasTismdetmen. sBsEGme 2oLy 2ubGarn  sublevrisst

82



WLV oA =T ""'_ A W g 4.? Hn”‘;fﬂ

o i
s L B o
R AT \:'s..y\‘ ‘:\ e s L I N H i H ) bl e Rib * e




00



souesigGaoniiieh (Vi) si@ameor Guadlsnserr, (vil) sGmmeon (wmlgn
(vii)) suGsmeum RABGevmgmn. @k or @ Hyuflamaseled Eersun
lesreoiiem  sunf. @uodlésms whmpn MHEFTson  smwEGITenusuT
sFsonger  seTelles SBLDBTLIREY UTEUSUTSE 2 6iTensor.

6.4.3 evno@amiflem

Guilu greurrisefissr Geutmeflsy Fsv susHBIWIET LUEHENSHET
Bl (B sunpsems BLisRsTmest. @bs Cafest ewlsmilen
(WEremeseflar GantssT) ersiry) soLUBEMs) Qg Ggeflsuns
Qb eugey usmoll G @ Fo GHLSICL  Cantgmithg
LLEHSOE onmib Glegser Carrsemaden Cu 56t msGCiEreTm) 2 seub
LB suMp&eHSs fLpauld 2 (Heurdingl. 2 L FFSHI (GEDMUTLILEITTS)
GHlurs  uasVLUTEeD, SHBLGTSEET (MBS SN 6] & 6T,
smwlamfignsns o (mansedeaTmer. wslamilen urduigsy Hrg)
2 1) @uib wrhng Ceweudley (1psAw Lkie auflEBng) sowWCamilen
Lghsnslilsst (HOHLNICESeE LwsTLnl fadss SindsEbuguns
usv {lpsmeT gy eueTiEFullsy LRCGEMHM MEVEY SMIGUSHL GEWLILED
Geredng. wlarfler usemesd grapkimeflss srmIEmsT
B lehasemee MElEMNSADE. LIEHMFEST Fsv SN ISasmer LIbEEHs(s
kg, Sarr@Go wrkiseMLBYEHRS @sTMusnowuns GCURIEL&EEHET
sraser  sueni&daE Cubms CmnetdeTmeot. (BB &EWT 6T
sooGesmflen  2_siramsoT.

(1) erssoTCLAsmw@snflar (i) er&CLmemwasndlan. Geun
Haanensd; 2 (LngHse (Ipmilad CeaEndsis Blem Gu Lesensssit
BUGIT TG IT6Y sTstoTGLArsmw &Ganiflen  sredTmy Aevp daluB Lng).
eveGLIenDBamilasy LEhanaan@EheT Suonesfiiim, Guraiilisvy whHmid
QFedl@pmGiLiwr Gursrmemne:  JLMmEFEID. 6T 6o BL e Gariladn
LErsmraenet (1) @smmosu@onGes  (ii) @Gsmmwsy GUHEBeulib
(it1) @aenGuingn wferdlln BT ks,

6.5 2.ulf yFPe Garsuedlmsir

2 i Y&ERE OBmeveflmaT eTETLGT (B &N W 6T 6 & DT
Eiscera Uil QFsvEsT GEmsseT(h Swreug anguuenLSey  Lmssefiun,
LIEReRE WHMD eneugsngeT GatssoT sumilss usdl susm(Bassnem
S s aULmstTLRESTMsT. - GUAsEHGsom sosuysivasT, @TCLTsmeuTsiussiT,
GuPevsvaiy  HINesFlusitfleny, Gudlsvevsiy LTLfsvBe, GLFususan
stu@uifwe, FCeunGomsminsshn, sTaT GmIGHNFT HMID U EFfurb

87

cLAwusney 2 FMpavTRIGST S@HW. usGoim  sUeH S ST e
mistrrapiflesT ammss Ose LEFH Quwensvelleer sreiTmy 2L506U0%
HHESEISHET S mULLLISD, Heo gehTapuiitast wlBCwW
Qeupagwrs GswsiuBdsaTmsr. vswGeamy y&Hlaaher
EAeniGlumsagsmms misoragnuSiiseanars Guaneanr(y sSLHULHS5Ee0mMD.

Menerailds QansiTar Couetonguwemoy

L aewrey usLuBssEedlsit GiECansTaeT whHgid gl afldsaner
Lyfisa) Glareirereyb.

2. afw Cehoneny GuIHLEsT AN Gurgsss O manL (penm
Grrwesm smi Gsifiba) QETSTSTaD.

3. mysvorgmpitilsst wssorstofley b 2ulif wedr @uenweT GlEwsy
unfBasmer fing) GMEHNeTeTaD.

4. efleugmugdley 2 ulli 2 ghmet wHmD 2wkt LEFE CuErelslsarflst
uidsnar Lbhd Lfihe) CsnereTsyd.

88



2yHSHwnuid 7
QEmAMETenNsy mistsren) | uiliflwsd

7.0 (LpsiTEmieny

@gnfihereansy meranuilfluey, mistorgmuSiflusilser s
wesdHunrer Uiflsy u@bn. @& Oummernsny  (psBusgieud
sUMiTh &y, rGlesreshiey @UMey wellsunest wHMID Sfleuns BEsLLIGKD
Gumptaseflse @mEBEH e iuLIGh efensy wELETeT 2 M isEN
QuUMELasT LHBWSTED. enHELTE GEmplmheTsney missoTmusifiuey
susugYeoTTEsTT, ksl Qemiihanensy @nsmuss eaflehepnatlaGernGL
Cuniiguilsy wkE Gererer ersfHunsfos. 2 sy s,
unsefursssner  sufldscusvse  (antibiotic) z vl erdf  swndioy
QErubhsnswursT (weenmuilst swiliiuens ofll GQETSHSH60 (pemmuilsh
swrfilug) ellens@erneans GMHéEw. @Hsu Ggmflhsrsnss
ursefwmellsst Gwrilsnswrsy el Gumgslssit swrfldsstiusss
(wpadw ukis sullEdsstmeor. Qg 2 uiliflued wrmHmw (Bio conversion)
eTeiTmID  smmevmb.  Flsv Fwumisetlso fle seme) missETEEDLI
CaemauiBRmg). Cnndsss Geiyh Genhensnsvie GoeneuuNTesT
sefllinl L @aThiser WetT WwHhmw ssstrestelHhal THB58)
GumpssD GElWIURANE. emew Lrsweflur, sneursy, LERHE,
24,61 GesrmoFLen wHmID sl ST (LPEESILIKTEUT(EID.
7.1 mistoT@WItEET GUETT 5560

WwessT, FevsTesoth wHMID STHHeBHBE WMNssLLED
mssorgauiitsst sevevs gl euflulley QuissiuiBid  S(HOlEsT
QEwhsHe&WTeT euaTh 2om gs&Her aieTi&slILBHSETHeT. QIHS
SETLSERIELET, SITLGET, HBLIMET QFUMEHSEWTSST SNHI 2 1L bEsT
sevemouuilen  umeiups, SblGern  Subleurkser wHMD Fm eTey

sefiorsefler Qedal Luuc®, Coemeuilsveons HiedeTgmiusitsensT

2055, Cosmeswner GuUrBLssT sunflesdu@eus b e
misdeT Uil eneT  sueTi @l  2eTL SN (GID.  HIeveT vl & erfleir
eueriilimeir i suerm), GENEHS suemiiL, GBI suSTILL) HNID
2 soorey Sefl&aslulL GFEmEE euerTily eTeT Lso susHSILHLD.

89

(A) P sueriiiy (Solid Culture)

2 HNEIISED HETENOWEHLU ST LOMMAILL S6Tey GBLIG.LITSET
Ssveug LTS Gelgunear Mamen GeENEB&EGD. Qungeuns @B
euEDEWITET  eusmit'i] 2miusdl &psaTSAng LB S5 LLERLE.
msdrrgenuiifusy swmfiiy G sienée Bsusuems selliTaslnBEng:
(B) Gzzd) sueriiy (Batch culture)

QuEngd sustigduflsy mstorsrnuSiflasfisst suemedl emen Uso
vg s sufwrs Grsudng)l b Historemuilt  2ugm)  susmidsL(Bi
sar sé6Hen  (medium) Qs 2wl LESFSS (WPGUD SusHTSELD
2606051 eusTTHemg wnhm HEFIGLITHLEST SHEUUETE] UsHTEEHD
BUET(HID. mIstoTEWST Gleauss il L Crr§HeS\(HHg 21H Usv LIg&SET
anpuns  CFsoding). 2bs mHeoTautt  GFeuFsinc LSleTy  ShEs
L EPBlimesE up@aushne Foo Crnbd srédng). @esumpres
215 2MEH(PETET eueTHEFFIGG MBOISNE (P&T B CHoD s
Gevs Hlensu eTsoTl D, 26m( | FEESHIHHET S GTOTEUEN [HISsTEanMINT &6
HETMTES  susTTT&lesT MesT.

(C) @gnr susriiny (Continuous Culture)

@gm it euermn ey Liqig Memevwmteor eustiEF) pers Ssgs
wenmeufleorney  (GsTHUBUTEGEL  ebeumosy BEFESHU  GUN(HLEST
Careudlestisn oisvey; @Hs Hemeuullsy LFlw susTit ear s CarslL (B
UseLpu em_m(iptd, MissITaEnuifid BasLBESTMET. MSTTE HEvsy
suemiEd) GlenLiThsl mLSE M.

(D) 2 emwrey wiefdsiucL Gsn@s sueniiny (Fed-batch Culture)
2qlusnuilss @61 §ip QEREGE cuemiL (Wenm. Ugi susTiT

parL &b GHErselu@b. 2eTmey  ribu 2eaL &b 6 (BSEULLTLDEY
BumsE0D. @Eernsy  @umpsioriflss QEMLT  eueT  gem & &E68T
e SPefsanis CensmC. @UBEHng)

7.1.1. suermiy (5:»6&:'(3 60T MMLD

Puhenalledimis Nflés B FremganT S auiiseT
TLEUN(SID 6Uigss (pedwsgeud sumizhs GQUIIELsmer Wlss
Geomouest el sumflafesTmeT. L1ENHEWTEL HeTanel HAEflEs
sTevsLT  (IpWDAEEHD  orasluBRsTneT. HiEsmanuiiser 2 &hs
suerit 2em_&&E60 2 &mhe ewernt Hlemeuuiley suemidslILLLTSY, MHEdsY

90



WSS S(HID. LeTmev  GQUITERL&EST 2 husH mseTgmuiiseflssT
seohggeimensmun) QUFNISES  MEHOUD.

micworgmWiiisstfler 2 HUSHSHNSET HesT  WIYUGLNHeTTsY
SLECURESILGHADS. USMBUITE, ST LIHIGLMHEDST s
silemerszsney GarBuugshsns wrnmn GeusmyugmTulmeAns).
wrHmin’L missanuilisetlsT sueTmiy GxemeussT Hesor(HLIg.sH G
2i5ME CoHenouUTaT Enhsnsy CenBasunBEng. (peTGaThpln L
Eer st WILLGUITIHREHET WIbHm ue (punFlesT sT(BdalinBEsTmsor.
mevey @emd  Hemlss  WIyUQWINEST  wrHienwnasE I H  eueTd
som_& Gkt 57 el Geeneustasimu wmhilusmnLndssULLeumD.

7.1.2. @ero Cuih@sB5g60 (Strain Selection)

CEThsgen GemPleslssT GeummMiae, (paduwnssrgs Bleors Ggiisy.
(Strain Selection) mever @eonb EPeurHld (GewTRSEMET GrLiHMESTLI
@maes Coushm(Bid.

1) g s e pusd Hwer 2 srersmil GlHes GeussoT(HLD.
(2) Hemeoumser 2 ullit GeuFulwey (FHowThEsT 2 sremsmi GHes

GaustT(Hib.

(3) Gaeweuunm GUIFHLEST 2_HusH Ceiwmwsy GBIHESsEassTT(HLD.
(4) oflemev welleure HPBL GUIIRLEET euggs  sTaflgmenT
(psmulley 2flE 2eTally 2EHeY CUSTTESIILL & FnlfUIZMI E)(HEs

Geuetor(Bin.

7.1.3. sy Ggiey Gewgesu (Primary Screening)

weuoTsoeflgyen s LeugrUULL  msTanWlifssleflmba uda
efleneTssey gFrmd msTgliienws sauTBUlg G5 g sHeT
DNsREEUUCE Coiey QWFlged 2uEh. Mesu Bisior(h susHELLIBLD.
2emau eypou Gahe| whmw Eresimd Ggiey GFuss 2uE0.
2L CHENEUUTSST eTAMUMTEED  (HETTRUSHEHST 2 U
mssmenuilisanerd ssThUllyss JfsGsELUUsHE Hevo
249 UspLwner LiGengsmeorser @@ s mert. UnsefunsssmeT
2 fles susven 2l erAfl (ueinquwmys) swiflé@n miesorgmusiissT
Quneer(® 2 LBuRsWDHN Hitrraouslisaner Badel eomb. (pdduroresr
Gorgeneet mstsramuiiflenw Bes  @enmhs Herellsy, 2 uili  eTHM
(2usimg i 19 6) STHEEHUSSE & _HeCs (pHSuwonsT Cangsmsor.
CyibesGuugnE (WwesHwonst pHiehr amlITseT LD sTer

91

misvsTesnilitT Eesriimener seTLlw Caitey Glsisen 105 2 LGunawLns

Br&EHng).

2 HMesr SHhHiE; W Fal BB (PEOM
(2) suemiEd (pemm  Saflgen
(3) eTasTMEGIosSTL  susiiEd)l  (pemn
(4} sLgsETLEL sman 2 uGunEsse

7.1.4. @yessrLmbd Gmiey

Qgmbnensnsosgs Gsemeuwnst mssamuifssner (P&
Gaiie, Gaibshss IM5EEHEEW0. wsmrey Gravrimb Ggisy
Waeo (pé&buwnsrg. GBrHsH5600 (PWeondGHs CoensuwmeT
SEOIEVEEST (Ipgsv Coiay CETHEENg. 2u6mmey @rmammb Gy
Qeng sefladng Csmihsranevsgs GaeneunneT mistreanuiliflsst
L sT(po CasrellsEnéEn Lifs Bam sdng. @rsTimd Ggiedlsv
21T sLBEET Fiey sem & GENEITL  (HHeneussT Sisveug fmhu
QEnss (BBheoeu, Seveug Elemeu eTsveund Gk gwD
LwstTuBESLUGASTHET. mssTepuiifaatfissr seremeyn (Quantita-
tive) usserymsoeryn (qualitative) Ggdibg Qansrersomb. LisssrLssmen
2fluyd Gung) Eisseramuiifissflasr saisnamsT, 2ubeann erbgs 2 Uit
stAM (antibiotic) s, eremus Gaflun. @reorimeug Gsiey
CQemphsnmendEGs Coameunet mitanuSklsstissr 2. edrenLowmssT
Hmer, wHmb paTeoTidy M HITs yHw Qrsrweru
GLMBHLEEHSTYD  SHESISGDeTIID, CHIHSS6 GCEMEhHaTemnseusE
Hflefléa Geustor(Bin. Guoaye @ummHeTTsEIy Hléseorbd  Sublew
&MIggsiTanie LomHmb, &THEMTLLD Hevsug) HFov EIETamuiTssT
grnhes CoensumsT, Heummiest euemTedl semen 2 s8oT(H  LIGSITEIBID
@ueawera QuiRLseT, (PHSwsmen ubHMiys @reorimo  Gaiiey
QeeflouBsss Gsusser(Hi.

7.2 Ay Anifesr Gobun@ (Strain improvement)

CErEsser GemPsr ufles Hbsemons @Qriug Wabls
Bevsugl @& LwSTLRESULED unsefur  @GsTsHsT  Hmemosmul
GuUrBSHEEENE. AUBWIE, HHoT QEIHEH Cimmhsy
2HrodlsaErCurgl sevevs wHD Quibdr GsTRGerEH
Gum_guilBhGuIng BHLWST Hefldsssmyw @QsTdmsl LsTUBSS
CoustorB. emewney, HHE 2 HuESH HGW Qarsamsl
vwsTuUBSEIE & (PiHAwner SMysETWNS A AD B
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Frgnyemwtons CaibosEaEw (wennulst HAsoOLUusnHsy  EusIaTSY
HmgusTereneuuns EHESTH. sFeoTTed Mol GserSElms,
Gl CgenauuBEDE. b5 CEZEMEULNGT (BTSS0Il
e susvevg @oemuer (peomufley  wrhHmose s 2-ulifl (mu-
tants) e soTLnssLLEBEME. @6 (P&TGaTMHMD FNGsT 2 ewTey
gunflsgn wrbHmeenLBHs 2-WIfl LHMID 585 2L ETLLLING S5606T
erEi& @ WwrHmenhs 2 USHIEET ppsub Gleul sumb. LsusTILLL
GrwsufmenssTysnHLw  mistsremndT  GignSasmer  Q(HEIHMETTHS
2L SBGH560 ppeunaCeur  evsug LI CGus sel ppsoonsGeun
GubuB 5 560mD.
7.3 GQigmpsy (peaSusSHend euminkg Hissor@nuilissner
LSSTLBSSIHE

ouirsse fHunes GemiensE CosmamunsT miesrsapuSiilssnsT
Sifiingy s HBeoorl wHmrd sfle Gesvey Ul édn Gousmeowri(gu.
WUEHEUNTED 28] CHEDEUUITEIT (HETITRIGENST HEE OUSH| GWERTETEIG]
eufunniimeEdng. GErHise QgsmflonsEm GsesuluEn
HIsseTEmUS 2 WimeTergmUD SeolULLHMSTHD Bl(HHe GoustaT(HLD.
emaEwnsy, GgmPledlse LwsTUBSsILED 2.uShl Iy wTYLr(RseT
gouULTgsuny) @&svluLwblsveons wHnw 2 umeTergmi  @H&EEHD
susHEUSlEy LINFHIETULTE  sneubsluLGousior(Bl. BgmeE usw sublsst
2 elor(B. Semeu & Fmieflss soeuliug (Storage on agar slopes),
&lyeu soBLImesicy emaulLgl, &Mk Heneoullsv mevoramusiM wbHmub
2 EHMW SHEUSH SHMUNRISHED  2LAUIEHSINEHLD.
i) sisn smbefsy smeulg)

Simn emiellsy susmiGe LD misssTemusif (Gafirss Hlemenufiso
(5°C) susvengy smpenes GHefiisfullsy smeukslLl (B, 6 WIHD eusHy
ungianssouLmnn. BTG auerTh saTL &5H560 GFssH
WEHHEM_LIULL SN eTeoorGisoorulleh  poLuulLmsh 1 suBLEEie,
UM GISMILITE soeusbsiuLsond. @lsiGe Smllasner sreflgns whHmib
Guingsursst  (emmuiled  LpTofiLge @,

if) fpsu emmELpgeiley smsuigy

missorsmyiiflsefiss suemiidleng OTHMREST BBaD (@ eHDeUnaT
Geuiflensvufiso (-150°C to -196°C) emeuss emmésstiusombd. Qs
Sysu Memevullspisirer sl gamest (gefiTangeary Glilg.emu LweTLBSS
Geisomd. @)gy a.evlleiT eTevsunl LEGHEmeTIse QEwHsgL S(H
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LMooy (&S MW (HLb. uerens, Gusefl@urdung, smeupsiv,
2,608 M & & 61T 1o iy MNd FehL. . b5 (L s muSl 6o & 1 edT
Ligmorfle s U 56T meor.
iii) smirks rlenevuilss mstorgsmuiid

SMUGS 6T 2L &ID LGN 2 SITLI&ED  LIEHEHF HIET
ugmofifs LweTuBESILGEDG). FIiLgG(peTeT Lngefun  SahmliL
wessmTley LiEehems Censsln (), Leo BN ser eaeribsliic( Wty
2eom  Geuluflemeouiley 2 eumgrissT &Mw  neussLILBADS. Sihs
SMUBS 06T S(F FFULEHFIIEOENT suMy LGITLEVEEE) UM EISmILIngG
EEUBHLLLEIMD. Bk (1penm LSHeNs LoHMID 2, & Gesrmemnofl e
(pgedlucnsu  Lingeniuns eosusks LweTUBSSLILBEnE).

IV. ensuBunsfiensnCeassiT (2 mpuensubhs STUeneussev)
(Freeze drying)

2_sHmeneuss) snuemsuggey etsstug) (Freeze drying) suemicismn
(waellev (Hafemiy 2 enpusneusgl, V6T Geumniib (vacuum)
gHu@BsH Gesvellgyster B ueflursslLl (B STwensuEsIUGLD.
Guo(psmmuilsy Quisns Hlensy euBL eusy suemry eSIL(B  Ulesr
EIFOHEDET  LIMHISTLULITET  ErL S0 soT £y 2sveus  GEmgwn
GHEBLLGLLG Cargel shoubs CGousmr(Bld. Eins Srsugdess  Fag
sTB5& Uiy 2 g5, 2 empu ansusgs GEsualleyeTer BT
aeflum@ aemy sTwensugg Ulsi meTmns e sneubsiupio.
@aElliast (Haflp (bbb FrgaTifso smeussiuBD. @ruSlullsysTer
QlFsumsT 10 HeIT(BEET susmy 2 WIHLEST E)HHEW. @ib(penm Wisad
QUEHUNETEMEGID. @euaunm) sHeuSSLILILL eusTILSIhE Seofl seussTd
Bgemeuuilsuaney. Sieng eneussILBD (Hefles (Bid GLIL, wellamsTg),
BOLSSESE 2460, Eibpsnmuslsy Grsiaet ususmsun 2 uSIGpn(Bib,
LITHISTUUITSEYD  BUH&EESWD

Cemfles @l LwsTuBGl GFEET 6T (P sH Mmulley
UMSISTHES I LTGID SISSTAPSID JFHT SIID (565 MWUTIOED
EUmEELLMTL) LM &S0 Seuflongio. seIGeun(s (Lpeon LFu GFsuast
urgIET&ESILELELIGID ussT HrEHeosT (paouns, silwne
o_erersn eveiTn) Seueilbs Goustor(hb. (Bonflebs Cerusim@ib).

7.4 Qgrfdn srenevllsn GueTiFaNeT Fwrlggssn

741 (pesT sRIEmY

192910 oy605T(R  HGleuEsVIGTOTLIT  Sotilemibim  GQuesh&eflund
GBEMLGLLLID eTebTarb Lehenes Lnsefwralsr Sg GewsoLiGougnds
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sevorL_lissn. GiLsshiFedlar eTesTmy LML, shemLsmuBsunasm&anss
unaéleflwer  sueTily UEheHsE SeoulieaTnsd eusry  (1pIg IUMD6L
SeHLULLL eSS STorLMBbasmT. 251 Gushifeiun  QEmlGLiow
sretrLg LletTeorn mevom_iilibg) 2emg GouaflliBsSsorm.

7.4.2. GusidAedletr gurdiifsy LwsiTuBSHEHID 2 udif]

Glues Fleflstr MU mE HGevkenmssTLiT &Il aTiblk
LwesTUEGH GueshFefiun GEA GLL LD LEhensullaTmey Heuey LIsosiT
BemLbsaflevensy. @Es Lesemeamul Gunest@n GusfldeesT 2fsib
o GTLMISEL Uy ReThiseT 2 (meundstiulLest. eflununy  THule
Gueafldeflstt  swrfiLdinE Guefidfeafus HonGsrdearw erayw
Lesene @end Comp@s@asnl L)

7.4.3. GQuesilfediesr Fwnflulingsd Coensulu@BL ppsvl
Gl (msT & e

sifloGun(m semmeor el gy, CafleT, wILgsHDEFSH Fnm
sonsBLIEN, (HeemsGansiv, svLmiFs, Generwglutestd, {(com steep
liquor) mesfio e lnymsresr pbGonssflund sevGa, GUIM L WD 5oL
el posst  urelGul, srevdfluud smuGsir. sy Buensy GusflFeslssr
Swmilinfled LwesrTuBEHIIED apsul) CLITHLEST AED. ubls Herallen
Guessilfedlssr  swiMiugnE QErdissy 2o ss5ded oT&HevemniosT,
gneuy  sressrGiessTil, AlMé sufleow, SNenerulisy (phenyl) s1AGLC
2 Auemeiyd Garas (B,

7.4.4. QuesflfAsllstr gwnfiniing 2 sk mHensvser :

Guelsflar sumiueny flslu@ssesig (1) Grndsssy
sem s et pH 68 (pgev 7.4 eusop smeuEAHEssy (11} @&nsvdb
emuGestl, ursnGul Gumstrmemsu (Buffering agent) Genggev (il
@erGueagsit @nsusflsy Geulufense 25 T 0.5°C smeusgimHasy
(iv) Guilu CEIESEEy ®eusHe sueriiemL, STHELHILLESSHSETS
SIENFEEIE  CIETEToTILRS 560
7.4.5 Ggmiihereneouiisy Guefifeslsir swmlin

28ls sertey . pHUSHu SHmeushE GusldeSlwb
Beop@endiamnd LEhens suei&EHEE;sH GCoHeneuwsmss  Semwlisnu
THUBSEE B(HD GENSlscvsirasT ppevd angss THuns Gusstlslefisor
2 husd GelwiLGAng). Epsstann Lgseflsy Gl o HuSSH
wemL G mEmg).
() 500 Bleveldl sriieSlsiremowrr GBeneuslsr 100 1Hledl susTiny
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zer_&&ensuD QuestFlellsir deorlandemn eflggmsmemipn
Geigg 25°C v spsity) ssmougd @uisHrsss aneuss
@simeCul Gl Gsusssr(Bb.

(i) mreng mErlsense VDG  @EoaudgeTereubimm
@redsT(l &Ll euemITUL  2om b 2 siTem 4 s LF
2eresTer (HlheneukE wrhHm  CeussiT(Hib-

(i) ImE @Qis eSegssser, 500 eSILLT eueril 2em &b
a2 sitemr  QEnlydsE wiom  Seusgar(b. (800 &SIl
2iereyEiteT  GURTABEVET)  LIEBes SIeTHEBDE SEHS
EpBemey @b Gemiguiles sefasiLBEng,.

(V) ppsiTm  BrLsERsGL  UIng @hs eusTiil] osm s&H60
2 6iTerr smeTneTHeneT  1,80,000  &SILLR susmiiL| pat &b
2 et GIpndlesesAnE winm Gsusssr(br (2,50,000 eSllLn
558 2w QEnflesvsit) Qs CEnfseud sresThukgD
s(pallssnerT GsmesT(h Qudbsiul (n st Elemmeunser
misseramuslt  suemiEFHl  QumsusmHsTeT  @hleneusmiuid
GI&N(H & 0.

(v) 6 mnetest &flGE GmrHssvetigeter semsb sugslLl
LLGoustaT(Bid. 2uBs euqBiifley GiisitAeslssr rElemmrsHna @
QussflfsSletT ey Sisvsugl Llujlemrsd FIGLL(BLesr
Crrssiubn. ursivGul. LdLREE CushFellsst  rHmU
Lo, WSlsiT Sy sormed  BiseneneunileSlmig GumiLrdwib
CLICTHESI6T Lnq mhIEeTTeE  HenL S@H.

7.5 &iflo sufevmssT Ggmlharensvullsy gwnflsseo

28196 snfleo, enkgs lleond, FHALMs e,
BonsECSansshs  subleud, @LCarefles swbsvn, Seporfis  sifleud
Gunestm &iflo  2uflevrimest, mistoTerofluiiflmefistr GETHEESL  epevid
QupLLGAsTmeT. Ssneu EPpssramnd  wieoTsafluSlfled) kg
swriflssiuBdEssT meor.

2498 sublevo -~ AFLCLNCUSLT GeoTRIBST
sundg & Subleun  -- ereu(L) Glsblimesdl HmID wWHM
Do ET
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FlMe sublsoib - 2 shELrefisususin  snmeT,
2 maflseny  24H0Gemeusiy,
2, CleussTLIg , LaTfeduih  E)esTimsn

(&lem&Cmmesiin -- 2, SGofesst, Gussffadiun
SLBlen &eryGenalleond, o enBaET, HE G
GusLit (G Gamesfihmtn.
@l Canesfls
sullsu -- 2,61 psv 2 @0 Ceneflsmsiv

2L S PNEH s

Slmpomfls  subsub -- Gusoflfedlub @eorrimsr, smFlamuean

soap&fmetTer, By
Afles snflevd gunfluughes Caenenunsst GLNIRL&ET
2 uSiflserr -- 2enGLAHIGIE  ENBET

DTG & & S IPLP6VLD - L Glomeungeiy, S(HLoL)
Guoneongens, &&Grmery, eSwruny
HEhsGomeie, eroLMTEa
enaml GoreneuBe_sh

ACMSs subleo guwnmdling

LemparrunsFles sblee  spndullss (TCA) &phndufs
@enLiiGummernesr  Flfld  sublevd, &mermetr, ufsivl, LmHeMwr
efledliphe swnflEstBEDE). ApsobILINHET FIGEmT HenTsGsum(
20 (pmev 25 ogefmn Brgsu@Gdms. ST snmLImesT el
GuTmeT wHY e UmEsT CanssluBaaTNeT. 2om s5H6T 2udisw &My
Beoev &&Bpnen GardEGwEUNs @Geomuyd (pH 3.0) Gmrfssev,
GomHumislsy ssvsug) SoLpha 2sveug) i Haneusiae HenLCUmLD.
Guomym suerrily  (wenmnuilsy  seunlleiun  isbeus) 6TdE &evssflsh
EUETALIL) SeTL &b WwHmID STerTsst adlggseT (Spores) QU Ciprflss
eSLOun. 2udhprsg suemiliny (peomuwlsy  supdlsueuns  suemiTLL
Ligsensast Freusgfell L B g fihg), ssvabdl Gsnsslu®n. S
GETHEH6 (penpuilsy aerily ursGsn GunsTm  SRSGIL6L
OErdisese zanasn Crnesslul (G 286 LIEHMEHET sueTieasl{b.

2enmafelmba FLfled ufev 2 Husd @AY, wikseot s,
QEwby, sbsmrnad Gumeatm =2 Gersmisefladr 2Cmaumed
unglssiuGRms ). Bsben by 2 HuusHsE EOEUNEHsTSeT st
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2ufelSlso Ggsoal @IFLLSIDID 2ufe semey GUmikeTssT BYHULS 6T
2Heoeu  SEWGInFwemeT, &if, GarCgursiiliysEen GQurmHLEET,
(Chelating agents) sisvevg) erdlit <wesf) @eneualerm(y GardsuE.
3-4 yefy sLtester GEsarsy Gaalig Hfle siflev 2 Hugenu
faflémn. Bribmrdsssy snmiflssr memLGLImsuSlsoTmed, Gumgionsst
et smhm Fldls ubflev e husHeEs Caemeu

sbusneoiumatley uSel ppsud  swrflssluGd Alfs  swblev
o HUSHEE (WsAwsHID STUUBENG. e GeTefsy, GseruLm,
CamerGlsayieon Gunsrm uen@ser, sriGunsnamt Gpl
emeunl_ Gpesniiusst  GumsstmsnoumeilafmHs FLfles sifsud o musH
QuEdebTmeoT.
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GostgLn efLCunedlgsenr @emb usv ppell Gumksitseafledmig)
Afe anbfleon s eTey o musd GEleugnes ubiun BsTerg.
ufsio (heeir  FLfls  subleudens o husd Guyd ollgb, sSterme,
f Mg eufleud Geld eflzgfesiiFHal wTmr B,

GErAgse (puBs ety aroflud emamigméenau(l
Gargspe s ardvfun A Gl afipLgans SenLsEw. @eualipge,)
sugsLLLLLE s(peuin B &H56 Sueud Gorsslul(l  sneuduin
FeoBul efipueuns AenLsEn. ALfs swblud @evhs Hreuoners)
sweflzst wIHPe wHow &M wHueumorsd &EHH5OLISELOLCE
Lig &Lom s EUILRE M ).

Aldls swdsvgdler LweTmeT
1 2.ewTe),  LITGTRGST, SenLs GFmbhanensy, wHHe sSwrilly,
Gemi swnfisger eyueunifer LwsTLBSH M REMS.

2. snpflayerer mEs wWHMED Pbssamgw sumysssneT  Haw
susANg GumweTallsy LWSTLBSSILEE DS

7.6 gulshr gwaflin] Wine production

(pESTEmIENT :

urpbLfluors suilssr (Wine) Lpsenmsnn (posdwions Sym_ene
Fghenm CErfsss Geleusst ppsoe SwiflésluBEnsg: sulsT
ufsivl. snssCrrsnwdlen QFTReufICw FakussT wHNILd erellsmin 6
2 fweney suSlstt gwrfaal LwetEas B HssTmerT. Lipgenhnlsysiem
srasengsow  ufsil CETAEEF QFWE THSETISY, SNTUST anL
2HE 2 TLTSGENS. 2 (FaumssluBl HAOBMTH  MeTey
Fnphblsr semenc ufsio(f pe wHmb GCnrAsgse HensvsnHws
Qurmssg). sulsst gwrfiuy swrfsEdiLgeng QUTMISasHID,
swurflésuu@b  suilsneors Qurmsgio  LommIIED.

sullsit swrfliifso CaemeuluBl QUN(HETHET

Horlemng ughser, wfsul® (FnesGomsmwedlshy GlerGsufiGus
sTedlFEmULs) Gum Lrflub Gl _menussuBir.
sumflly (pemnm

Sorieng LipriseT (pgellsy Fmmy sTRULSDE Swpnsaiii(Bib.
TM&GHsHOW 0.250 1614, Gumimdubd Gl L FenussCLIL, Gp el
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Famp et Corsmiupn. Gsmid soeub@l euerrmiay ufen® Fmme 6ot
110 ststTm eflfpsHeh ComsalBb. Fammbs Geuiu Hensouise (5-
6°C) 7 (psev 11 mALasT eusey GETESSEEY mewmLGumb. WSebty
Al &revd (pHisEH sMemLw Heonhs Geuliufensoulley
Pl Tl T TN F: WM (TN
(polred Hemenblear Gung usvells @psmueT WTHMEBST
Blagpo. @hs @UsmussT IMTDHOHEIEET SIS HEUSY SLITEFEMEDTSEW L&)
WEHTSSIBEHL  sngssro. Ffluner LgsILEGEEHID GuTyrsT (preserva-
tive) Gorbmellsusney ereTmneuid, Galsg sheudh@o Gung shwnsst
Blensudley  @evsmsv sTETHMEID SuFlgd subdlew Lngefun 2 srCer
mieopbg  Hinlenssnhenn eflesflagnaaun, Horaayd wrHilelBo
siLsusnewr I LeuGeupy SuiletTeemo
SlunHeNeTsr  susamtsd FHefH(Lpb

suEnN S QsuEamney FHefH0
Soutiy suilsir (Red Wine) 1n-12
Qeusitsmar suuSlsir (White Wine) i1--12
Qe guitssr  {Dessert wine) 19--21
2 fisnLen suflsst (appetizer wine) 12 —16
soumréedii suilssr (sparkling wine) n-—12
Blimsd) smsubgso (Immobilization)

AmisH eneusger sTeTugAl s GmBrdanu Geumuilt Hlsmsoullen
“Penmiin@BasIsen” eTaTUg GuT(HeT. @rbs GBI (E 6T
,2UEEE  HIesr(Husmey  seveg) sHUUSHEL (PsHeSlw  eTsvsoNL
GuUTRLEEHL HnbuimiLsuhledmihg UIfigs speullugm@m. Ls
ppeiss MIBFLLWULY 2 auLaEglBlginE Gl Qrrd
GlFsveumosy 5HULCE FnmuuBaisigsy sTemlubin. ssusmm &
smsuGsEI L Qmnfesmer Weore e LQundiinideo (1) WBsssr(Rwo
2 LGundsgen. (2) Gamiks 2 uBuAssse (3) Gpnhs Casney
2i(psow (4) ppeugeTidlen Ceibin (5) CGouemso GEUD (Hamssy (6)
R &6 Gabasv Geonmey (7) fe Hlensvgssitemio (8} Gl
Gewed &L BN (9) Gmnd Gunpret efldsn sHHfNgs60 (pseTu
LY HETEODEST &S0 5 (GHW.

Bimisd sneussed (penmssit : 5 (LemmseT Blesr ubmOLBHes meor.
(1) Gsuefl 2 mMenagsy (Adsorption) (2) GanBsusvesi unsvoTyi (3)
F1PpEgl CwrenEmgsy (4) Gorbgl vsuLg LUIFHGHL (5) 2 enmune
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GBS g oo
¥
Hylene mp
v

Crndéss GamiLmn

__|—l

Siggpn G

B Gglie

grKgHD Gighi

uw 7-2 suilest
surmtiggev

1. Oeuefl 2 Migsessd @ s OBrTHurerg S  STRIGUNsGT
GeuefluliGsur o aTCarGur Ulenssréslul Gur  oisveus S isaseriisr
SleneT G 2460608 ShGHL GLIN(HeTlET gisnasTuy Csorm Himiss)
aneubEUILGERDS). sHeunIg@siT unssT(, swssflseflsst GeuwsoumBassit
Cunsstm (HeoHY Féodl unsiTeer 2 LGWIdGESLLEGASTMsT. CBTE)
QausfIGw Hmsd sneubesLlLTE SNEHD HISETEET Hevew Llenssrin
ghuBaughers dOlasHflu werellorgrs @mes GeouswT@BD.
GmrHuneTs o Lussn MossUucLrs, HAmpfag Emevser,
QrusFGmmess OFLWYD SOIFEVEST, WLHIIWD EKi6weTgnuiif
En&sGacvaefiarnn urgarsaLuBEng. Guan Hensvwn st
Sallponesr QES ool EenLSEo.

2. GmnGeusveirl uneirgis (covalent-bonding) : @&y smuEw
glastesefiehr GumuyulSgysTer @remuarsd LG8 MHELw,
GrsnSuilsyeTar @uamussts S LSHDED BemLCu ghuleus. @)
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GoumilL sublsvsnyéseiTsmnowlsyib, suwetfleeflsor 2 qufuilepro, wmHmibd
Geugm' t. Hlemevssflayd erpubBd. Hmsd eoeusEb  Ug.seTTeassT
(pgedley @ememTaEHD QuUNhsT LB, Sstemm srssTLOLGD
GlFwey  cvmgl QGeuensy LlFdmyd Gienepd slEssr, whHmo
soLfns Gerd) Slns CEMETERSEV HEOLGLIMID.

3. Eiphs Ganearengey (entrapment) : GasvayGeven, Leng
LG anmpdfamd, whmb wevhGenl Gursiry @wimhens Giggso
QIIMBHLEET eveugl LITaSlGmsvsonol. GigneuseiT GUNSTM  SenWD
uredhon SLlLsAhEs Cu Quisouns GphEas GwreTenuur. sy,

4. BNECE BevamaEd slE v Gumggee (Cross-link-
ing co-polymerization): @emlLomsvgenan’, so_e Genesflub 2 iy,
whpw Censden Gusdellar soLErmsnawdeTl. GuTESTH Lsw GFwsy
CuUTEHLSEET suflwne CYETEUNST Ceumn' L pLpevESn mEssiT CanGasusiTL
Ulsmeoorullesr  epevid  QemeseTaaliBASTmeT. @rks usy Glewsy
QumELEST GprHssmer GClFrusllipsas GGFleaug EHasTer
GEODUILNGW. @rbs (penm GlFeue| (HMDeUTSETHIWD KM
SFMBIYEOTLONETT SIS ENHBSTEYID HNL LISSSI-T QFwiLBsudevanes
ghaTesfley @ensy Blaé GHombs ooy GrTHesner Hnss
smsubEy. @y GuEbuneib eusfles Cxemausts 2 uGUTREsD
uBEDSS-

5. 2.EAMWTEY (@560 : UNg) esr(BMISD SETEDOWSTOT 2_6DImuINsy
Amy sefls samprer apruBsGey @PssiT olleTSEIMEGD. IBOTSST
seveug  GlrsusyBsunmeiv  smBLY Bl  @Bs L mpuns
2 LCuwrsLuuBssLLBEng. Qb5 (P mwreaTg WEeeyb
FEMHTTEIONET HIb, ClFs] GHHOHESWNGH0. Afwur 258
2_smmuilgysTCer s HmssOLLLIEND, @hg (penm GHTHullsT
B ST 0MUEFTTHSE. @ES (WPEOHWNET S  W(HESHI6M
sflefussley Wlsapd Lwet LEESSILEDDT).
Mensreilsy Qmmsar Sareimqusnsy
1 mswagmuliifiagear Qemn ermevseaflsy Wlaab (phdwwmsTenscy sTeTm
Qsfihg GCanrsrenssy. Fieranutiflzetlst @emo CQufiha GwmeTErssy
1Hls SjsudlnD.
. @QemPherenes (padussiend aumirss missoanuiiflaanen UTHISTES.
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(sirain) 2 cooTefleb euENThE UM BEmE 2 soTalles HIHAMSI.
BeuaeTensy 2 suTUGTsY aunmbd sthssey woHmd Cudbl
2 6TLI@GW. @& 2—4 weswfl Crrb sueny BibE BES GEwey
LB ResT mesoT.

4. mEs s Fned Gremi  (T.5.8.)

Paoio somuGenanssen wfwsdstT STFETITONGW.

g dsest Symptoms:
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Crmil 2 mAunSmg,.

suariily Culture:

wrfflssr @uss @snr, oree  syerid, dupgfusTc  ssmh
@ensumetls QFsss 37°Csv 24 wessfl GEpL smeussLILGESTmesT.
Qb5 sl (bmeT GongsparsHGluBL Gunsl (Pasdlsy ghsfimn (21
GleussoTenie  Amsdeu  snlLwhs Ggmermideirmesr. Ulesreorir  Glomey
Hymb FnuBomn GengencraEluBssinBRsToes. @ss usmilsy
wlBw evLemuBansnsmsiv fwev FLonr afCorsmevl g s
Qsngdlsener G mysSlsElssT meot.
ssiTLflzsw BengensTmaT

shoLemtiGounsnbasy ouflusty, Blermsiowom LLevshens 2 sHmwE
Geudmng. Qrewl sums GGamuEsBsen Gamsgeanarser

GerinniBBeTmest. (1) Gensemsords (gpmiy, (2) ssdmssormg  eflevsmev
Gengener. B& wGLemUETHN S 6N gflusmsoud  wHn
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snLsnLGsuTaEnSaemewe Lflgs) sm GEng). CaligGsusiv, LrsoBL 6,
QEulILGEDE FHThiGHEFGW HussfiGusn oresfiLmemsy @EIfess
GlFiiger Eemeauwreyn soLenuBeonsrassiv 2 flwedesr  UsiTy®eT
2GD-
Grmi st Quimgner sflsmeTey

gpsvsoT—anlaTL T B&nn sLBseflsat ppeow  @adeu
CongeneTaE 2 Lu@ssou@@srmer. {HsseunemsTuSIss @ EHES)
upeyd (Nosocomial) Gasnihmsstr GgneTms a&npsserd GlwiSeNSssr
Grsmi er@iiy siosouBeunsnaamsy 2gfwsiv (HRSA) ayswb.
PdlFens :

svLemLGeonansesy st @usireGsy @me Crmi
sTAGUMmeTEERSE (Antibiotics) s BOubD. Bifsv sufle  Hmesr
amibEg CLsTanssy GueNFlallstr. 24eTTeL  W(KHEGeULENsITRS IS0
@Qma@o 90 sgafsd suLsmuGsnsrsems FLem  sums Guen
QEresmer 2_nHusE Qo Guallfellar aisnsTwhissn6T
2_enL & 5680 & et et Gl & £ H el e sor 6T &IT & (51D
siuLemUGsunEndseilsiT Lsitefletiimsr (strain) Hdsenss@w, GerhHm
5B (ensEhEEGL CUflu sameomi 2 erere. sunkGsTenLOHST
24506081 le&GamSiemnefldr ereirm w(HHES GencusEnhiis sTAITS
vwssTLBSsLLBEstTmesr.  Gemi  sTATQUNGRT  aSlsmersy Gongsmest
(Antibiotic sensitivity) @zuig Sletreor@y eTHE Tl GLN(HET Hrsumb
erasTm) diiswruin Qeig FAFems GFiw Ceustor(BLb.
HienaTallke GlersTer Geustimguensy :

L evLewuGeon snsmsv  yflusio Srmb  undlgen  Gandmimenis
ST66ETL LD,

2. G5 sGnhs CIEMHEmaTUD, HEF&ESEHETULD 2. sssT(hLsiTesstl s sorifletr
stEniys séfleon oTHl GmmsirEms,.

3. emlGeusy, GamugGeusin, emusynmesflGLen, shusnLBsn  nmBssren,
eSIBusio L L m sumaL Guoshy dusner Hoo GIETASST LEHD.

4. eLepLGEIMENSES0 2 6or(y  USITemD  BERSETTEIST : U e,
uTEGETHIg 66T, srasnGurellBugey mes, uflted mées (TSS toxing (s
m&e (Enterotoxin).

5 elLenUGeur smbssiy 2ol Ustorgmn Gumilg Senhmmeust @ Csmedlsy
&g, GlFsugusnsuy.sh, 2pisney PFhEemesEgl Slsbr smughss Qsrhmi,
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AGwonsstwn, @ré&s Genhml. sTepbL] Suphd), semessly, Camsd GIFHlsy
Gemil, mEF MFTedl Grmi

@mmisumix 1L Grmurefl, CrmubnsLshmsT, ellevsEmasT snyswell (source)
HETTE GuFsuLI(R &5t meoT.

Gongemerrs  Fnsnsoulley  envLml.eyflusty @nss  mrflee  euemisEl
uBBsirmeot. GamuCeusiy Congens 1ls (WeafWESIsUD eIMUhESS5)
GrogAfleflenerr sTETGEFID sl BeINERESEsY LB FOuTeUTS D 6Tars)
Grmil stAFGLmMRET sflsnsme) Congensor Gaig NnGs AfiFens Qeiw
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2gHwmun 8.4

VL GIFIGL TEMSHHEEN enLIGWITEl6sT 61V
(Streptococcus pyogenes)

(PEITER ST

werfigs CEmmHMICHMUSEHLET GOS8 eTETTEID BT 58
sl GInLGLnEn&emaud, soL@puGLrankse WHAND ereiTy Grrsnsbasi
Benargengs FMHsENED. srBelEOET T WwHMID GenaTaeTns
sueT (R sl QpuiLransams yhwsems alcu Gufignsr
snaemeunEn. (Bfs : swbguGLisy = sFadeads@grin, suflinss
snEE, snEGmnen = o (HESTenL  berry).

sLGILUeLTEnSsns GalLGsvesy @Bsveungg) (catalase nega-

tive) susmssubmg wHmib svBuni 2 ssrumésng (non spore form-
ing). (anaerobes) 2 ufiisuefl GeussorLm 2 ufifl ; @riGurenemt Cn B
sofleo @umsg) Govsns (lactic) sublevd 2 eor @b,

Ques sgmbsst sfiegn (Hemolytic) GeusiunGaer

Gurss uerfled euerBLOUIWWE, &LLEMES &FHM
UevaIsnELILILL @055 25 MPleHu LGYUGLITENSmSs ST
asoun @rés sy sufiiy (Alpha haemolysis) :

ugene HNSEL I LHND @UF5F HalLgm ks el
GlFeuseut L(psILLTOEID urseflu Qg rEdews snou LGS
Cpefibs Qussn aerer GuLTps, @Qrds <@m 4oy feum
@55 ugey Sy sTeirm SemRSELGILMLD.

sl Gyl HlGwrssfiGu, sl Gyl emwwg.en, sHLEELL  umeslsno
wHmo  sL@gl. eresfllsmnssiy o BEs uem  sfllemud
sTL{w. seour @rss g fuy Biessramulin BEfomen sisvev.
Gur Heuny abGumElermiensr néanes afGomgRernliaTns
soemiggsst Guimsens@ (H,0) wnhosugrss sysw.
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Flin @rss g iy (Beta haemolysis)

slLFsnsd sHll pupenrwvwurne geflihgs @Qsss
Hougysast Fenga meusrsy 2 erLnsgd Ggefle), fLr @r5s
SigEnl gy sTedTm) Gluwd Qumib. @8 EssTanuiit  BEFOTIED
2 _60BT L TSUS T (SHLD.

sl Ginl. uGungdsitsiy sLEILL  imeumsy.Gui whHmud e Gy
reGellFbleveiy (FlLnm @oss gy 1l 2 (HeauTHELw.
smon @rss sugw 2ufily (Gamma haemolysis)

sl LGengE amfl e ssdey (medium) sréusils wrHm(po
@sveuns QLTS Hevsugl Mm wrmmp discoloration whHmue rsss
FouluggbasT Femgeynn Hlensv srhuBsuens &Mon @S5S T
Sl ereTm Fwmevmbd.

sLEgU  sanevBeufiusiy whHoid s Gyl byl sTe QWSS
2igpn) IIEHU B et TEEMS].
susmsLLB g se0 Classification

LGy LCLMansssv QearTsHer wallgaus:s G&@
eflemerallsmbomig 0s (whdwwonargbd Garsmpl UL svsHisy
UEATESHIETIT IR SUNDEEE SUMEB S WHIONETT FeusilsiT sl (B eumpsy
2 uiifleetr @emlLgu sl GG NeTGEeelsy 3 6TaTeT. TS ETY 40
(g Anfleisst 2 stor(y. Grrmi ellenerd@Ew missTapuiflssT
geremo wHmo o Guevuinesr LT ESNST  SuglUELWE
CaranTy @& AN GEsseTel ugssluGumbd. (1) i
2 sTLNGEL (B - wefls whmb eleviue CENE alleneTsED
mussorggpiiflss stol Q. LGunglsiTeie, sLGYL). SussumdsgGw WHxID
eor Gipl  mhmsvAfeflse sLfugh. (2) eowget (g sumSlend
QnstorenLWlagn sl (B sumpsms  sumpeustt. el Gpl. EGwresflGu
ElaE(pees gmbs Grnd allmersEn Frtorgnuiifunghn. (3)
TEhFBaTnEsv (H(p : weshigeoflesr sumbssgbiullsy @weouns EmSEWD.
LGN, grignFiGeornasiv @aGpeSlsoLkigb. (4) FaneuGsuflusic (@
wesflgeflssr  sumulley  engnyent unsfwnéseTnas @ReED. (2 5T)
sl Gl Feneueufiuen. (5) wsoflgeflssr GLpigLaSlsy Guneallsv
®L 2 6rers (6) wefly wHmd eflomBssThmeatissr LHLFLLS o
LYLLasTe (e @qGumnid. @eneu Gaflsiy sTeorLEw  Lihfengey
CRIGWTH  GUHNLITL|6MLWIGHSULIT(SHLD.
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suneiTsnus Tl @ Lhflgze0

e GrUCGLN &N & &6 @ & 6v & eurfl goT G s o_6iT o
uneSlEnsssang. ot 2 LuenLuSlsy, GGussn sonsiTeud Tl sTesTLIAT,
o_Efwsv (Serology) susmalLBEEIGE fpeud SLLGTUIGLTENSEEHSBETW
vey @uessernasl MNggmi. by unelliensseng(®  (HR
unsflensmemr® sTeTm HORHEIULLE. g GsusuGeum)
6L QWG ENSEevadlstT  (Gphacners aacm‘n.ﬂlbg,@ 2BHS GHUL
A, B, C, D erermy G gornuL g

el QLG LT MeHh&smendledT LstoTLjEeT :

ULw 84-1

Grmi eflemerallis@w aryswilasy (Pathogenic attributes)

sl QuiGLnsnéssy uBwrgdersn 2Gme effw GgrHms
srgsmllacnet a eior® ussTEoEms. Eneu ppew  Sufls  Cramenw
o_ssrgniLeTEmAng. @aefflu Qsrhms sngssiimet Hssmefien
elgs Oanerters GFissI T GUUETIST SHEMUEL 2. 6OL55IF
LiFsvsug s, SHasseflsv ufsnsy 2 slorLrbaand 2 geudeiTmeoT.
ereveor  effl  sEnyesileEnw, sTéveun eVLEILCLTETESeIsir  Flov
Amlerriuseflond sreveornr GrrsHad GeuefluLBSE0 LBsuHsusney.
@getney Grmin Qeuefluumiigsybd Ceumun(BmsT smswviIED. Slebr
b ULgE sl GlGLTamG&sellssT 2 Lallsy oThg @) &fsv sredrevr
afful snpewfimsT 2 6TemeT eTETLENSSE EISCOTEVMLD.
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Cellwall

Plasniinogen
binding shte™

Streptolysin S&

Cell Wall

Capsule

Plasminogen (Plasmin)
Binding site

Streptolysin S.

C 5a peptidase

Protein antigens

Group carbohydrate

Mucopeptide

Cytoplasmic membrane

Cytoplasim

Pili covered with

tipoteichoic acid

M. Protein
M. Like Protein

Capsule

Protein al
Group ca
Mucopep!

Cytoplasr
membian

Cytoplasr

Pili covered wi
lipoteichoic ac

M-Protein
M like protein
uLlp 8.4-1

GlFev geu

2_gnim

Slsumsioublest @lsmevora]

s QM B memeudlsi - S.

C 5a GuiisouGusio

LGgmliesir s'rﬁr'r DorT i) (%Gé'nq_@gs&'r)
&Y smiLmsnaml Gl

W EEHET GCllem L

smeGLm il sumeny gnsusy
snFG_nilemmenid

smauGLMessMllE Heubleudgersy pLoLruL
SHLISEEY

M. ygzo

M. Gursitm L
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Adhesion giosb

guoLserflsir CiFsvsetlsh LenuLGomilsoTasig 65T 6TETM Fnl L eHIOLL
sedu 17 ° g . O XevoéXaAZER1 A fi o-Gpniliwsst 6TETH 6(F
sgemsLl GUbpeTargl. Gleueiln e EorGeTéig i, sTu-Lgs(id
@eneeTAstrmeer. GiseuTney  (pgedled GLEBSL erouBdEmg) Sebresr
sl GG MErEsns GlFse 2 sitGear GiFeir menL&ng).
M Lrshissr

M yrgw, enslGLmfermsiubls 2 somuilss umBleGisTss(E
QmeEe. M Lrgn Gesvasut eufurs GeuefGw wuliflsmipasTma
QFevellaT CGumnsdlsr By sblamsnr(h sneerunpn. 2 uliflser
guyerilsr QFsvapnLssr SLgsGsmeam®, g  ail(ghie ges
ghu@susns sbEs M s 2 se@ns. M opshssfisr Grmi
sTAMUGIUT(HET, sL@TUGLIENSsmauiley 2 erer (G M
UrghissmeT SHEEe ubhmensv  sueflefmg). ersueummrullanib, Lesv
CaimunBast Gmresim. LswGeum M Lpshimet e eraTerr. 80&EHW0
Gt wsuGeum M ypgiser  sedrLwiu BeiTereot. 2LFHEOMED,
S wellser Weor@w Weior@Go wwGeugy M Losn Gensdore
sl GpUGLTENEssd LGuNGstTay Qrhmney urduy oL Bmmss.

M Guneirm yosw

M Guneitm ygsd 2.5 eugessmwLey M Ursssi et
Ggm_iyen g @g Gedd efpriigsemons sheEn Gewusiun®
o epLgl. @& weBeim Fyb yrsmsermerr LUMGesTmegstT,
MermsubiGerngedr, gevrfler, IgG, IgAa, GualynEg@srmyssler,
@enewreusr Mlenmey weiTLey (Complement) H suéssmm
(PpaefwsmnsumssmaT @mslLnng @ensuTaEd. @ns undseflursssT
SLETHOMEST LISSETE0 o uilimlsney, @emey MHEDSTHHID HETHNE
GBS HBEI Siseeml UNTSIETSEIS ClETaTRsTmsT.

2 eom (Capsule)

Heov RLOTUBLTETEEsY OBwrngaTevser 2. 6mm
2_(mounsg AsTmer. @suamnasT manwerrafis sulsvsgmen
QLWL PsTergl. 2 emmest afifiu  &SMrafiasT SLHD. 2 ennHst
QEFELESIIPRIGZHEMEY TEITSEHD GFwusLIT 2 enLIg. 2 enm Gserilesr
260 Uresdsr @eneroruys Heaellsy o siter. smamusyGrrssilé
sublevgeng’t Gunestm &5 BUHGEGW SMFooTEHTED, UTHlemiumabssr
a (I wennEHIS enser®, Grmi sTHi gnsEsamens sellTsAsTms.
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sresTenswsst : C3a GQuiigGLeiv

@enetoTevem Henmey ST suEHleT uhiswona 2 ster  Cda
eTetTLIg)  [@emetoroust Hlemmey @Ewsbumig el Gumgl 2 (HouTssU
vBRAng). @5 Cia Jereyms Gewugl, Gowsilipdsss Gl afBeusns,
eflpiimn CFsumsT HeurlnBeulevane.

snamuay GyrssiELsi

1. s GriGLnenLGungsiTavamsit, smamuayGrresfiBLen Grurdenu
gunfleaBng. @QF Bemsmrabdaallepsar soHamwsyErmeoils 2ableud
sTetTanid HRwssorl. CQunweflsst srsdlemet @Hsnmesy GuUmE GEifmg.
@518, Hrssmeflsh Gamhn urslousixg 2&hssTENSI
L QLG Lmens @ sur st

L GULenslatrein TaTLIS| SosmfGaTneneodlstT 6Tt D
spluEAng) @5 Hessafisn 2 Wlisedr Gouswms UFasusiNg
e s Amas. @& Amerss WLEYUESLT.enuGundere  fev
Ailerdserneun swiflasiuGaAng. @g UsTmenblEsrmmsnsot,
Wernevidlesr gu&  wmml, denrmsidlenesr mRU@SS  SHemulifsst
HEOLWIEHIT 2 {HEUMFHmHe S GlFug), CEM AhE LreiEms.

eSIIGLITLGriig GeuTsiv

Qs OmErd gofl 2@reun suss&smy  (Opacity factor)
ereirmy samULGEE. @5 sefl eermen geTenoenw FMb 2 eTem
oem_s5860 UL sowusdAngl Blg) (posEuwons Cored GEmhHybasnsT
gHL@ssI Genl CuUGruGurdstastisy 2 (Heundssln(BAMs)

e susaitenyCuriiysefiGusv (DNAse)

mestE, Geumun L DNAsiveener sl QpuG_muGungsitenget
2 (Reundb@RaTmer. Ssosumst DNAsv A, B, C whme D ersaray
Guwfl ol Bererer. @QEQETHSET 1  2u&sdagCurhiy seflas
sdlevgeng Biecss @Qeudng. Uens FeTenwWeHLW SHEHAUD
QumpLssHer HreuBlsnevsE wrHH Ursus Gewsuflsy DNAsvasit
(psfw uk(s euflsdstTmeso.

s QylGLrensodeitaer el GOIGLN. LAuUITRSTeVSET @
Coumgn ' L. susmswissT sl GUUCLIEHEVESTHENET 2 (HEwTSH(5ET mevT.
gettry  Sonewreumyesey  (HERev  LOMMHMLOSHLWESMGW el GruGLT
et O whGmrsitmy Sosfev sempyd e GgGLnenevdFlesr S
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2 EHh. Bleusilm sl GUGLTeneulsirsEnid Bngs Fai) sembseneT
& _eml.sdetTmest.

CrmiugGaprmm eusns WHMID wWHSHHIew ufGsrgener ppeubd
HEvoTL (TR 5606161

sl QplGLraréssy GigmhHmbseaflco usoGsugy wrELLL
ustoTLSemeTysnLw  Gruml 2 (heunss rAleneusensT  SMemr s,
QgnHflssT @eusfIoun(n whmn Grmuseaflsr geTenwwrsgl GErhHm
Grpmullstr 2 Wiiflser, Ggnbhmid eudl wiHmid by sTflesT o uitseflsi
sTANEFGIFILEL 4 EUITTOIDIISET LISTITUSEE6ET SITHEIETEN g QU EmsT
ueb@oumy NfleymeTms LGN (BeTareT.
sl GLIGLT&r &SN BEMlSsT

L gngnperor sl GPUGLTETEEN Crmi : sNLGYUGLNETESsN
souGwiglsTaemney erHLBWL s Gungeuner GETHMISEST HHHUTL
@6veungg), sunibL| WMMosh GEMetTenL uphFsoub wnnio CeTasley
QBT ILSTHOSTHMICEML 2 AWemey (S
a. psirGigresmen,. supmd (Pharyngitis)

QG rarsmen uBundaTavmernee gHLUBE S0
Gungeumsst QyrHm (PeT GFnssrenL pnd eyEw. HeGrsT
CaneiTod CBTETTeRLEHL([, EMLFFE, 2 LUHsusk(Emnmsy, Hensvees]
2iflEAmer. Ea; Curstrn ligmlsst Bikmissordpublwmst grdasinl
2-4 mm_seflev Gaesrmib. GinesoremLullesr Wsirugshd urBlnsoLEms!.
suymrgens (Tonsil) Queflgnd smbusy Geueirsmer Bmwns Guhymsdsy
Geyeliiur (e @gtupp. GenaoenLaws snluerer ofdsgEer
SNYETHILONG HIPSBE FMihs Mool (mqfFassst GLUAsTHNNGD.
SueulIGUNG) SIQBNEEDS SNbBg SPsa B 2 (HeUTELD.

b. ©zbysred péms smisssy (Scarlet fever)

Flou s QOB nansssv LGwdssrsmemsir Hay AdmlesTrhimsit
(strains) emLGITGIGeNE QeaueflCBEmil BEF&HIGUNmST 2 HUSS
QFwdng). Biks Hiy Andflermssst QenhmisaensT goHUBSEILEUNS)
upsusonser  erMiHEECLLLEL CousThealigmst Cgnefleyn seoflsssua)
e enmullgyd = (HemED. BbBleneunis GFbLsTefl BFss sMiusFFa0
SH6V6VGI  sEMAGeustTn.eoTT  6TSBTE GUWIT  (PTEFTSETEOL.  SpHE
GgmesT i 1-2 mr_seiflsy Ceustrimmiig.smeir GUISST (Lpsew g nlsstT
Ggnstrm  oumblil&E@En. 2upou Heneowsn  wrlsit  GusvugSullse
2 (meurd, JImg sns, sneL&EHEE LTeEnas!.
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C. Gamev Qgrimmisser

() Gasiyers Garhmesusns sveugy souGur@ion (Impetigo
or Pyoderma)

e GG nEN&&Eey snuunsisiTsngsT LsususmsWITseT GHmey
QEMTHMIEEEDET 2 (HEUTSSEUTD. GCETULIETS GBETHD SUshs sTETUS)
GmymsHsy wLB(psTer B eTevemsus G UL Cumeb QETHMI 40
@5 (psBwons GlhEmsseaflsnLCw sraruu@dng. Snbs
LGHmSTIST (LPHD, HH, &HTHSsHET UTHEEDS. 2LTbLSHS
GgeNeunesr  Hmy  Gamigermser Ggasrdl, Heo mriseflse Fp
Moot B snsceruu@Be. SBgw Besnsvullsn, Genfleugest aflsnersuna
LITSHSHENED  &ITETUTSUMLD.

(ii) =68 (Erysipelas) (UnsGaranse «iBsss Sugsrer
@enpwsder spmd  (Cellulitis)

@& Cubymsdlss LB 2 ater Ggnelissr MHEGsafls
gHuBb s@sowwner Qgnhn CrmuT@Ww. ugsusumer Gsmedlesr
QemEmb, eTevemeudEuBESII L LGSR suel), LEHuilsy HlewThi
(P FFHESHST GLIBES) RIS WwHND SMUFSE60 B LUSETLSEHL ST
@ns Gsmhm Cardrms. Fiflunes HAdsems eTBoasnailycy, [BIES
QamHm @UisU QLLE®S S@LBS), 2UGBEG WLEDS

2. Gwsirdsssafict mempng sneEw GemhHp
(Invasive Soft tissue infection)

Hev Crprumeflsy sl GpIGLT. snLGWTslsiTalugeT 2 Lellesr 2 6T
2 ML EUGSUEHOLILSERNST MeLBEl, Gwsit Hassefls Ggmhenm
2_GUOTLNS(HENS). HEOSHNT HUPHBEY, 6L CPUGLNETHEE0 HEFs MHiFS,
wihmper CGumsnss smiFssy GuraTmeneuser Quawrfluma sr
@M ey CIFTHIISEET G0,

(1) sememmn sypsev: (Necrotizing fascitis)

QECsHI, CHILABS QTP LHIID SEHFHIT (G
gemsluLenL  Pdeflener e HuBsaie. Hm srwsHHEGL ST
Bamedlsst euuineg Qsdaseensn 6o GG neEnsse LGWTHsiTavasT
L BMEg. 2ornsy WHles Genmeunst QsmHiflesr 1L sir
iMeBlaanemdw Csmsh GeuefiLuiGsHs S0 (BL. sSEHeOWWreT 2 6T
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2FTEE whpud Gurgeunser 2 Lo ey, ghuBsug Ws Ceumwns
AmeEw. @g sngngee eTETULSF Fhf 2 ererauiseneriyDd WHMID
sTAT Fadl (FHmmesw L mursseTyh undégn. @& swwrkisstisy
SVLQPUGLTsNT&Eenssrw EGr55b, GamiyermsetlsT ®1 LHDID
QEThm 2-eter ugSuliss sms susmiddl ppsud geoflums SIMg s
edl_gomib.

(i) s @plGLnarsssy m&s AHTES Crmib e
(Streptococeal toxic shock syndrome)

@5 sbeoourear Hebpsr srsEw GHML SLEHWL. SEHEHBIT
supndl ghuce CrmuneflesflenLCu Carermib  u6bsvg) Guossr
Hempmafict HePEg sreE@w sLOUCLTSETEssy GamhmL s 2 sirer
CrmwrsflaeflsenLCw GureTmib. @rEs55H6d MESLGUNBL ST
GeuefuilLLu@Beugnsd @BEHEMI rhLEENS. WHSHN: DG HE6T
s enuBenensssy TSSmu CGurey £581 GUHEEGWL. STLFF6D,
2.1 suBFmiay, iy, eumhd), eudhmiGUrsE, semeusabHnsy, (EHpouD
whmo 21 56T NCEe LGHaaflsy slenLwmeaT sSllg STsRTULIRD.

(i) Guymer smisssv : (Puerperal sepsis)

SnzeugsdmeE BT svlGQuuLrsnssns & (5U6HLW
SEOLIHEHNEY BUMIBNeD SMUFF6V 2_(HEUTEGID. SHLenLUTleT 2 L LgHhdlso
@Ebal sLEYLICLNISETEE QT E55658 MBS, CHM e Hih5SID.
Crmi sTHiiy HBeens (Antibiotics) suflpsiuBssinuie Wms,
@rhflemer  syfeuons e HUGEME!.

3. Hpemeuly sisveung Grmullsit st e medle) Henso
Si6vevg| L QIUGLansassy Crmullst 6T elleweTsymsT

el GIUCLarda&en enuUGLTSsTsnaeflsT GignmhmisseTnsy
ghuie Cwrdldr JSler sflmersune medle fleneouiley Gy
SunusTensT GrRMUEST erhuib. siemowrsT sLGUGLTENHE6
LGungisiTaumst  Qgnmmlensst) Nerumdll 1-4  sunpruser  Geueflg
@gflung wenHnh srsuts QHeED. ResnesdinG Jlng 2 Lemgs
ansrGgeone Amy HBos afssd  S6veg (BLILKSE STUEFE
a_(freunigHd. Elhs MensvenomsT CHMowrs vl GTICLT&T&H&sverilssr
ellsmarsauTd eFHLLTE). SueoTned (Sl GYUGLITE snessvedE sTHImSE)
2fsuugurnss Umhanae@Ggese  (Hyper Sensitivity) ey dbuBeugmsy
@iHsmee rmubn. Coned EaTHmibsEnsBl Vneg Gmdilsmyiigsv
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QUPESLNS MBI Feuns GQETHMIGSEHEHEISI MG, (HOM s GYHsw
Cormi 10E GurgieunaGa srermILBADS)
a. s@Benwwrer GEermommEeon QEdLengligsv (AGN)

Qbs Mensu sl GUGLNEn&ssy QeThmibseT gHuL 3
sunprusEhesGUlsr ohu@b. @ o0 Hev M ausTy Ggeile
sUEnSEEReME GEMUILELWETS EH&EW, GBluuns 2,412,49. S
Hfev ApdlerTrismeT CESINGCLTIGslEsmas G Ra@Eh. SGarmoreont
g E5L0 2emulldr Cuwer 2 ster sty G@esT yerqumg
Sal (B&&emnenTg). HGenmomeuntt GIhcLsnILgsiuensn srHUBSsIBnE.
s@snwwrsr  GBSHUSHICIGevesy, Budsd whHmbd Lpsw HAmidso
asrewTOLBADS. B56s6m0, ufle @rss SpssD wHmb wihur
sBLIET Ggba(pl FHubBdmns. sakiflsy @emewt Hlenmey (comple-
ment) QU seflsst sieTey Hemsoun Wiss GeonHE STatTILGLD.
floo Crrnwneflesr @més CrAlieunw. HAeoméEy mrlull
BCermomsGoun  CBESUISHICGeN 2 (meuns HmFosb (peHILTS
QFwsiuLng flensv ghube. Hfswnsr GrmunsflasT yswTong
(HETITLD  USHLEUNTHETT.

b. morligé smbsssy

@lemb  emferilen G gHuBD (Homgs &mLFsGso GEHIW
Gemu giuL (psfu SMeoTD A Ew. Gibfensuullse sypmd), whHmib
ppL(Bsmer efeso (arthritis) @aw supibd (srmqligsiv), wsHL Hroy
wetorev LMALY (Camflum), CGgmeév (erflflon niehiGsmiLpD) whHmrd/
aisvevgy Camellsit £ (pYFEsssT GUISTHSNSY 6 HUBD. Cms
pplpmefley 2uphdl s&mssoriLBEMS. smsoLlgeh eTebug Wsapd
Squmonest Hlansvsne  glemefléy, @Fflensy Hokgmons @B
sunsveyEEH&EE GCogw allaerealfgaiiGn. (HOMLY.& &TUFFN,
SeTEL 6L gn&(s (autoimmune) oflemeTey GueneldTLE). (HLOML_Y &
smuFsallar Crumis Camhm cuenssmHw eflemds (PpHLBL  Cung
6T eupeussTOLHEmN (LPsiT shsusSTTEsT. (1) sl GruGLismsssrdssy
GQIM(BSITHEET  HEVELEH] HG I 2-(BOUTHGWD, &PSHEHL  GUIHeTEsT
Sloassener asveug) Qowsens CesuuBssdaTmer. (2 sngemnb)
sLGIUBLT smeuFlett @awsenss CrgluBsseond. (2) L1s74 eeiT
sTENGLNmeT sl (Ramsir (antigen-antibody complexes) seaBi Grmuilsy
(serum sickness) mLOugIGuUNsd GmEmi 2 @rLré&seomd. (3)
S GYUGL nemEaenilsit ppevssn MISET GLOLISTITIET pPEVE FnMIHEHET]
Gumay R5SMILETE HUED FETEIL 0 FTaE:s6SlaT  (autoimmu-
nity) eflsmerey.
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LeLGoumy FLEILLIGLIETESISET GFeL Emmumss esfls 2.Lsv
Heds snmueeit Guisd G Gured) (mMimic) wns sresTlLGADE.
Bgamney sLQMUGLTSTSESSSG sTEINS sTETLGLINIRST 2 (HeumGw
Gurg eiet LOTUGLITENEssEE oTHins Gewsupw M85
CursHer H6T 2160 HEHeEHeE THINGaID GewsiBHeET meT.
Qg GosE olleneTaymermsy (Cross-reactivity) sebrsu sv snaE
Gmmis sufley (avtoimmune damage) o ewmLndms. @B (BMBE
sfemereysmer el QpuBLinarssetlar Murssfmnewn, 2-omn
2N ODTHEREHGHD, B SMTCLT e CrlBeehaEn  LHNILD
weofls, 2.1 aflstt @swd, Gsren, ppl{ssT, fpemers Hesosdlsir
SNBEEEGD @eLuiles ohuBdsrnar. Qusssde Qbs GNES
sflememaymsnen sFHLBSGLL sTEILGLNIHET asrswrOuBEsTmesr. @k
Gnss eflemerametlen LRICEMEGL e (pa&wwns
2 etrg GiwetimernsT . WEUNFsT, L GrmiGun Wt sublsuflstT,
wHMo CEJgeT. Qemeu wefls 2 LGNE FDWHFHULILL 6.
N.gremGanasmwanienLiy &G0 GuImeT sl QUG rsnssGevn(
FUOUBSUULLEDEU. MG &EHG 6 QUG TEr&&Esn CIFTHI erhult msy
(HoTlgs Ssw CHMLE SESD S(HEOWNETHMTES  STTTLILBWD.

GsneTener Crmilwey : GneTenL HPHH WHMID Heurs
LOSBETL. 6V G\g,rr‘;bg Crpmiuser :

Bifley-A sl GITUGLIBT&ES, HOUMF IDERTLEVID AUEV60E)
o BpBrg geflmer ouflwrnse supsswns g BUALBGBHE
whHEMTEHeuEEEE Ured@ngl. sul.QuGL rsrThassy GQENEITEmL HpMHE
GeneTener CEHEIWASTS 2.awe] HeVeug UNeTRE6T0
gnilenwsCa@BasTney  eflemeralsmL(Bougsms &6t ML 6t
Faml (Bsirerg). Upsusuns UnsiuBenmBaagest GlenuiuBeugmed Limedlsu
ghuGdn gnumwsCe® whHmbd GsrHm s HeTallew
GonhaeTersTs MHHuLuGEDns. 2 awrelleT epson  UTeYD
OLGWUCLNenssen Gunmmlig 10s ifsons, sems o muniler
QgnmmlssTiey erbLBD suuL BT ppeul 2 swrallsy gnisow G
LGRS eTeiTm eTedTerTTd  2siter BurHepo, 2 sooTeMEUS
smawrerusuflesr Camev GanhileaTrsy eSlemeruo gmismws Ga®
pasBuwonsT  aenrons  @QEréscond. gievlaeflsh, LBEsmEUNS
2606081 HNFUNEL 2 6iter VLGB TETEsnE GignesTenL Siphflsmin
gHuGageudlsy uig fen LS. WHERST SmiLb Hfleb
2_GITEM  (GLO60EATIST LIGTaTIGET, P@oys (LPEMDE&ET Wwhmid @serfh
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&6y L(HeRGeTIy 2 LLm @GP HeneossT, sLEILIGLIENEDS
UJEYBENHT HESEULONE  MEHLOEMS).

eoETMGeIL.  smidsss Grmi hubeug CFTaTTen.  2upiha
Cumi) sTREW LTaseuss; QesmewT i85 GamysoLwg) @& Gsmi
B&s-2- (HeuTs @Gl slGyuBurarsssn uGwrdsrseflssr Amy
FiflesmhigeTnsy 2 _corLnAmg).

&E(PEHOWNTET ((HUONLIGES SMUFFO WHMLD &HHEDLOWT 6T
BCemmoREEson GIHSELDILIGS

&(RenwwreT (HOMlg& &SMiFFH whHod sSHEOLWITsT
E@ermoRGeun  GipSUsmyligsiv Fpsneulis usvsung Crrullesr Slesr
ghu@o melley Hereowns, sLGILELIETESN enGLNgsTonssT
epeud eruBio BEThm SuHb. (HoTlysemiFssy sl OIUGLTENEs6w
Gignssrmenl. Sphdlenuw GQgm hg ermuBCweTr), Cursyshig 29.Cw
grhulpbd GsmhHmmsy Sisvev. eIV (HBETMDKEVEEUT GIBUSHIL Y6
eraiTug) Gamev usveug) Lignsssrsn, Quroilenss Ggm_iithg e bHrBw.

s QLB nandssiv LW BT shussT QN HEReHETT &evsrLflw
spweus LfGErseneTae :

QerHm erdhulBeiter LG Henwl GumSs SLieIGILUME BT
CraflaaliLBfdTmer. e GUMELsEERST Ggnaman_usisy sdflay
B usvsug Canedlsy Hmhll BIOLEE TREEILLL UEKS HEFF,
&p, 08510, GURapsHenS sevor(Beul B SLAWET  SLMBISHLD.
ueTU(BSEIHEY LHMID HesoTLHlHsy :

ULGTUCLN&N&snEHE (PoHsvFlemsy sem Hons @ISs &
LwstruBsHsULBAMs). urwu  Hensowllen L OFUIGLN&EN &S
coGuInBsiToivamsT 24565 @USs Em) fle] GLEwWsOLTLIGEST pLPSLDNES
SEOTLOWOLCL &) @6g &Sl LkmeT 1 Wuh. sl Lsm ebr, HmdlasT
@6t snswTLLEAsTmET. @5 &M LCsvey @lsheunsgs  Hygmb Fmw
pplLedlsy, dAgmo unedyer shdledl GETLABEETE GCETETTL
UL BNEENESEST 2. sl GmiGL. souGundeisvastT, Oad GHmmbs
2ere GuAlgndensy 2uflemid (0.4 ew&CINEInD evek). Ehs
AnuSeiuseneT @ emGurenam GrlsnL Frnsvedléssy <1 lleSloTney,
s fleugsiT gpsuid  EewTLflueuniy. @shens seflauems slimu
sTAGUTmet Genesor®  (specific antiserum) efiplugey  Sw6vevg)
gisoeeT Hgldl Gengemsmr GewwiLBEnS.
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2 Lemiy epsuld GFadlisen :

e Lmemiy eTHAFQUmBeTEsT, NLQEUELTETSS6D
LBwrderevmaflesr o Lmarly rsEdsER&E  erHins
el QyulLrarsassv GCrmllar et aflenereilsd 2 widgy
snerTLLBEANS). (Horligde smisser Grmb mdl usebgseautsefisy
sl QuUIBLmemsudlsir O str@ungrer 2 wissUIEEMS). 2flmflsmn
sereysefie  2arhi  eTANGILT(ReTHEST SULETLIELTESN S &I siv
smanwren@rreilGLen whmbd DNA v B samepsE srflona
srewriu@Emng). s@Esowwrer  (GCenrmw(HBor GBSyl sriley,
s wiggsiL L ASO snewriLbaudlsvemen. gievmisd 2 wihs Hlsnsosefley
stdn el GuluGursnsast DNA v B sasoriuBéms.

A &eme :

s GG narhmey enLBunsisTonasT Gssflflaflemed, LG
Crmis HAmBl Garsdedlassrngin sTeflfled  unHuusd g,
QusTHeSIenI&E Hbles s 2.s0Tiey 2 6Ter Cousmarsmefisy,
eTf5Grnanwflstt wW(HHG oUpHELTE @UsTLneug Csmeuns
QEnBesibo. 10 mErissr Hdsemauilsh GCsmhorsy uTELLENLHS
uESullse @EHal sl GUIGLY sTdins usOHDUIILE SiBw.

Seng BT s Hensoulle, Gogid MsHLES R &MY
meneat HEens @eTusHowngsl. o Clemrefisy, CrmigHm)
QErsuallast, GETHn urfasin L uEdseflsy earBmegse Wisanid
s e, @rss Hensvsmiowls  Seflam memodlsst, GusitHlallsmer aSiL
sflpoulLBEng). ereeTefls, @& UnmBEmsUD LIs 2 Husdenuuo
sbefng.
2505z HoId SLEULGHEH0 :

Camer GgmHmLeT suyw sLETIGLT &TE&ED
suGungeevger, Gumewrear S&ETETD 5 6m 606 DU L &T
QIBILALHLILG). [E&ensT SFONST SHASTT  [HLAIGHENSHSHENET
CuomGmmsireusmsy  G6liTes  (LIgLD.

Menerailss Qamerer Gousimgw HBSHIHHST :
1L sl GniGLransens 055 enflsy suem@Bulung) wevBeimI SusnELITSET
Bos g1 HFVS0 THBEE. Gup AL srlionelgs o GoLGLn

&n&ens e (wiBuonearsnel, gosTaller Glanas, LGOI SUEHSWLTSST
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SUNDLIEE 2 LU DMID sumbLdE 2-Luns Gumiissne wesflgesfl g
T ONBEGIRET DT,
Giig 2w usbCeum eusmmmss CEMueNmaTaSlEED msverswuliT Guise
LstoTLSm6T 60T Gomum LpsissT ohnie Crendessnsns Genast(® SXmo@Lo.
SUPLDLY(E 2L GrmiseTneT GlGnstoTent. HpMFl ssMiGe. amissFes
wHmo Gsréd GCFTHMESENSTUD, euplbldkE; 2 Lung GEMusSTTET
B ar &G Bowrr Grafsmgt 196 oHELd ST T .
Gps 210l g HLB5580E.
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215Hwumuib 8.5

smiesflumdeflund 1griSMGuw

Upstrepieny

srieoflunseflub  GerOfdley ufa o worswhsensuilsn
2 Wiflssner GameiT@srers). wellgmuseE Crmi alldmeTaSs@w
(pedu mstoragnuifl srisllunsefiun EMCL @b @bs @ewru
Uiflsy, sipdn Gunpefley sumpeuss, Ca@ellensmngensy (harmiess
saprophytes) syfle susraflsv Hp 2_smmmeted snssomni(Beuesreuhenmuyd
QensssrReTaTg). yuSiwn sreiTugl wssfigssiiLn &nssTiLBDd Gamhm,
G5 sm waflgefln Gmhal LHODMHeUEEE srefigns LFsud
suwg) CrmisdrmubiysnLw wellsst UNmmLet e CmEmasw0oTssT
whmn Gm AFfurer Lgnumy GsrereRnCurg) seouons  LIFeS)
efL&onigugl. Q@iECEmi 2 Wil weflgNLshico QmsEDh. Fédominss
Gewef) Gramis més: 2 sosT(B ussiressl Ldfur Cunamw erHUEBSSISuS)
anitesll umdedius gUSARLamED. G L Crmi BEs srdiGummesT
Gréssder QUEBSTsY, HHZ HEssnes GFwsy Quokssd Gewg
sestlosfgenibe Gumu eTHliiyg ssrtenwenw eflsLng)

sr. QUSAGw : @& Gwevedu Hymb undges GHEA Qs
2flevs i szeiteons  eustTssoTGomangg (non acid fast). ewGuimy
2 (Heuné&sns 0.5-) sumevd X 1.5-5 U Bergmier @RéEw.
smuGohoiiu’ L e deflso geofl 2wl petTmdE SETH FaTanw
Canswrmseflsn V & L sugeuimafley sisveug Foor sT(psh8) 2 (Heurngsw
GunstTm SsOHE @UHSGL. @& augeud wImésgw (pleomorphic)
s (Club shaped) auqeuggu_sr, wsoell Canrssiule  Blenevullsy
snesom B, rGeresflsy @dlsv mminiCL. srsvkssflsy He(pw dim
wrhHm (G nisssileer (metachromatic granules) QEnessoTig (HUILSTS) 24(8H0.

ausmitFAL uetTLEeT ¢ @ aThm sumfl, Foew 2emmSHev
Qo(gE CGumsitm GusTEFmey 2 (Heund @D, Wesd HAhu  Fmbusy
Geusiremen flm Wlsny WBlsmyinest sl LmbsEnhLest Gsundilentsiy Her
oot 2enBi e ssBer mTERTOLBID. GLguenpl 2 sTer @WES
St 20m_&SH60, smllLissT embuedlsd BUEbBE SnIIL.6T ERSED
e @ereofley, GLguengl, emisseflsr 2 er@er G guflwwns
(EENMSHBUILBEMS).
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postTl  susnawnear &S MGussens (GEILIL  CerhHmn
QEmesoTy (HEGD. (1) SCrailen siens BWES HETUESEHET HPBETOE
Gy, Fnbusy Mm, ErREbn, suflarll UsTtemomd Ggmedasnsm
2 (e, (2) snpligsiy susne BES el 2068 Afw, sEsns
B, eupsu LTy, LsTUSTUILME (HellbE GEmESaemen 2 (HeuTsbEto.
(3) @eorn L @rgs =gl (Inter medivs) Gnss gmensy flbans
Ao Sl LBRET HFTEUG) (PHEY BUFHEEOSHEHHGID FeHLILIN 1L 60E
2 (FeUn&(G. Spsu sarssdsy AGraflsy Guosveslw Gsst Camsy
2 (Re&(GD. sl igeiv en(hurel] Gireusnd EemuCLsusmns g ufiso
L BHI KB,
Crmig Gxrbm euens :

ST ISNGW 6TEITLIS Foursd @pml, sMmukesTev wHmro Grmisy
BEhal BerusulLd sresoriinn Fngnyswer misssresstuiifumgio. @),
(5 wssflgesfiLb @urphal WHOMM(HeUTEE BISSeUTEmHeVEsT eLHsuons
Lgey@mg). sefl Feuey 2 smps&eflev whHmb  GCarev e gmisysefsy
susm(mD. GHmi mesns o (HeutsEl Sy HAndsnd (Strains), Gmmi
EEHemT 2 (Feunsd sHminmhiseflsy GleueTlGummyllssrmser. @ensy
et 21 aflsu e fersiuiBAms). Curu més QB ugdeeners
QarsouTL &1, LGE B, uEd Asneu QFveSinEsT erBHEIEF CFevAing).
LGpmliestt 2 mhusdullsy 2sap s Gunmenst (EF2) ved A
Llrwsllpsas QAUADS, wWHND GFaallsT Lrs ElsmemTULTsSD
BmssouBangl. qOSfur steitLg sEsmowrse, GeustiLsnLwmssT
Qerhny Grmin @& 216v (pupsw uFeng @GOISICL 2 minSebr
LpSeow Cenhmssmqug. Bl&;, seunsds (GprllsTt Guos LgSulley
QgrmeHn 2 sUT_MHEW. wHND 2160 emwly (PUesIe Grmu
mEaSEeTenwlsr aflsneraermmey unHdsLLBEDE:. YUiSMumals Gm
sueTi &) MBlemevssit oemement. 2uibu Alemevuilsy HIMWSILL 2_mitismu
unflsEn Wes sbeoowneT, Ggreotenl 2phdemw e HuBSgID.
ERHBlemsouTlen Hig GTLONGST &6usy 2 6DWINESTSE) APFEdH SN GlFeoepd
unengullsy, GgneremLuSlsy 2 (Houndl ppFasElanyeney erHUBSSID.
2585 MHeneullsy &nimks  suerngFlquilsy, (systemic phase) ym
mEs 2160 (ppeugid uyell @uiustier @mswh whHoe YD
BOLSEST  (pgellueuhilsst Sesmenems UTHSGL0.

Crmiggullusr : FaflFFaun; 2 eomurds Grmi Qeusfl mEs
2 MigpFl(, sroffefun sflellhE el susseeli(Bn. Gugb,
SuphAilsit  eflsmere| hHuL upba@n. Sigpdu st Sesub,
Seounilfisit 1Bg10 Geusremer, Houwi g55 Swgubsst S o 6T
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2eresTHULBRMS. BB smouss Hm  “Gurell-a_emn”  FrgITSTONS
2 sITHMEHE, GETTTsNL 2150608 (EsususneT, Gosh 2 (Heumgb. Ehs
2 _enmuiley erhg eusmmwnesT Hfleey ghnUlLTeND, EFsss sy
eT HLBLD.

@rbs missTTgnUiiTssT Ggmiihe Crmb Ceusf] FHEsIGILNHeeT
o_gmmiSlest 2_srGem 2. huss Geigb. ErECHEMU BEsUGLINWmeT 2ifs
Gegp eflenerallsg), SlgBsmer RsWssme, H6vedisy, &nrbysnissT
wHnw s dorsosafles oSS, Hev Fourseflsy SIPESE-6T
Qsss sdmaud THBEEID QEEHM BFs BIbY Cosd HLBSS,
215657 eflenerouns LsSaNSSE Guosy sumll LgAulland, sedur
SENEFHET WMHMID 0%, HBIO&HST Somensflgd HulBEHD-

wipsgee THurer Qeauefllu@sHe sr Boe :

&, 19UgfCuw eresrugy CUTGIONS LEHLOWRSS! STHHEFmIGI
2 ulifl  =ysbev. wHHFHIN GeuefiounBsstT QYuAfur CHmU Glsuef
BEHL  QUMEHST 2 euTLA&EWD, HOOSICL 2 may whmwo 2 L6
SEoIL| (LPUPEID SBS BreusT(l aflsmerelsEnLsiT CGmLmsmnLIE)
2B, BHECHMY BES, GHLILC 2 nuliar s sufleimEo, 2
& (HOMBHENBEBD STTeTTonAMS). 19 UEMUN 6TETUZI 6D SISHESIITSET
w(hHSEer MflEhleesrar sfagu Siflesenst, Gumi HTésiiilL
uESuSlsners snibea Mhsslul(BsTers,.
(1) eseuns 2 muiy qluShur

& @iiFfGw seung  Epmllst Guwh LA  LmbLsSeo
Qerhm ghu@ss, =g 2N seflF séuellssr Guwed b,
@QgnsserenLl LgHulsy sl Lwns Qreks), @rssl Srsurssseo
Gaomwsy, QuUEBHASIBL. eupbswns, 2-5 HEIC&ST Grmi
GQeabswuumausdng Wng, Grmurerg Genfisey, sugessTL
BFSTULTET QHIesITenL., LFFaeneuuiledTsnd MmmID  SMLEFeYL s
LG LIVEWMES 2 (Thour &lmg.

2L efleh HHUSILL 2 miiy uEHullsy, Crmi pEsl GUMEHST
Sz sppissemer giHudGsE, Geustener osmellsT sTHTFGFWnsS
grssor(RAmEL wHmIb SuemorssT HLE s e Gunel) 2 smmeniv
o 6T &GANS. @&, ceoruliflsr, @nks gESST WHNID
unsefunsseflst  ssvememuncy 2 meundmg. Ehs 2-eOHMWNTE)
S sTioneT @MEHLIE LY @HéED, Guwed, @suajsmmenu
UflasGsur, sTBéasGoun (pwsTtmrsy @nssssdley e oo

141

(2) GgrewmanLuiley gpu@EL GrSfur

(eseflsn Cumel) 2 snmUTeTsl euphawns o 6r mradssr 1bg
2usveugl @ansssTenLtled GuhumSuilss s (meurs  umbiSlSED. L
sRemwwnest  Grmuneflssflen, Gamedmeniullssr  seuflsst  eumb  sism
Guoev  euml  Hwuer 15FK  Guogieurs ugesl  Hemgufpsy
STHNIBHLI eusISED Biy.sEn. Bi&IGes GenesoTenLLgs) g Ffur
2HELD-

(3) osveusmer W uSflwr :

Gunefl 2 smm sueTABEH upeyb Gurg Emrwseflsen s
GSOSBL ugwrssr gremLuiles &p LEHTler BrEsCEH 2 (HeuELw.
wHDIE (WM HAPSHI ugHullsy HlerTin Cass afbsb srmL(,
“@nener &(PHHS Csnhm” usTTiemeT GeuefLLGEHIADS. U
apsoowrss grésiule Crmunefsefisy B5CseamD 21678 &THT
sTeYIDL| 6uemy hetoT(l oAy susey, GEHSg U |Ler  (erythema)
afliflsuen Bmg.

@ysosuemer g USdlwr  ersiTug Gumedl 2 emm  eflfleNetr
eflenerouna ghuEAMg. @& Canamen.  &I&FUL, SI&EFUGILTES
ppFss SeroTmed, wHMELL &STHHII LTeHFUSlsy HenL L duwsHEnTE
Gmmei M.

(4) 21 60 LETTLEND (PUPEUGID FiThs ellanemey :

Cungonest Guml mEsHU GUMEST EISHES QLLEEHS HLHE,
sPsowraT  hHmer @ioiny, Carédd Geuefiliy Gumgev, suflstomeot
BN SSILIL,  MEOIOWESD, WHMND 2P LWUGES Homey < fhueneu
LB Gmmi Menevsow Goed uSsonsssomp. Qg GuneTm
sflsnoTeyms BN Gprsitny wHLIISS) S5 emTSHs @muy
Grflsunn. asroflereinn e Gmmi BéEsl GCUMIHST, HTEUD  SHMPHS
Cergsems o Migrrlule @GLidés @QEBH  SITwTes
2_mouEfssfise ghuBsgin. Bis sfsons unfibssiu(bsug e
wHmLD eiTanL. BIbLUSST 20, @efdsmsussr Grmi Gamstrdw
(psHsv 12 sumgrusefisy  srHUBLD.

(8) Ggremend Fmimkg wlShwr :

@51 eTUGLINECIo (PHENSW BMUSSHILETT SHEnsonunsT SFrHmns,
GagrssTmin. (Ppsev Hlensw Egmed enins YUubMur GsTiLmsy
QuITmikeTs G@emijere Gunsy wpbllss Quflsnd e sHmwLsst
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gl (pleni. aurqeu GsmeruiiLuulL yssor  Bi5Gs4a5C510H Fauguw
sEicou’ L eflefibyssnersd GCeraLsnss sTesTOUb. Cxmsv
Qgripmasst Cumi s@eme Blenevsefles uew GeumunBessT
QN essT(ReTEaTH).  LLeTmew GBIl MmEsSHeTmWWTesy o Uil
sBenwwnesT FlHHc0EET CUPHHLNE SISTTULILISNO 24 (SID.

(6) 2.L6b (pUREID LPeumos), (GHILWALL LgHullsy e Hu@Bin
GignhmsssT :

& igOdACw GBHOOICL LgHSler WwL@GD GUISSTUTT (Ko
24piHd) sevor FemIo GIUTITLIL 60 2pME), WHMID (PSsullene) 260eug)
@reLa Hemsn. el 2upbhd) Bk HeoLGunesl (ofitis media),
2_GUuTLN&(GLD.

&1 QUidifiCu o srLngEn Grmis (gl Qeveurs (Asymptom-
atic) epasE, GorawenL Qarhy, WHssen Crrew ofll Hs
erelley  srswriLGEDE). CHmuhm &S Hevev Fonsflurs 10
BT &6 Bevor(R @hsEW, mrsrull Crrunn ssh Hlenesv, 2 uiiflsnw
6 sisvevg GuiulL nghmEhiisd Gusy sereafiLsfss @mHg)
el Geansfe Cmnsemg (Héew. Klisargnuwite Gemsvel) Hssns
Crmubhm s.-548, 2 uiiflenw Geuefle Gam (Heusns (W1.esE, GlaTsoo(®
MBS BTG 2-HUBDE)

guFfwreney LAGersmeTs smLgdlsr saprfas : ey
QuIMBLa6T HISTEmUAT eueriiiy  LHIMID HeTeTL g

efGab 2 orer GusTeirem DMMID pLpdE GsnstorenL LigEullsy
2 (meunssT 2 emm&eflst BYFmBH HoLss sTESE Ceaflasiul
UEhs GEHsET HUeLGumBHerns LWETUESSULEADE.
pPSEHULIGEND  HlemLEs oTBaslLLLmaEST G5 HN)&ESsneT
FwiED Curudn sLsfsern sreryy Confes LBEADS. smukisstlso
2 6o GLUMBLEST SHlen-5E5M Hevsug) = MigpFewnr sT(RasiLBEne)
sTB&GOEUNE snsmyenT Gumse eump miswagamdifeows seSlTsHg
seuaTns  THHSULEADS. eyl GURIHETISETS] 2 L @&TIgWNE
uf@ergenerr &L Garsm®Bl subs sflurer susTigeTS660
@eawssuul (@ (inoculated) stRsa518  GsveoluBEms).

(Smears) gLeucvmer, Beaflss GUNBLEmOTE G&HT&TH
Qe @, 2B58 Hor xsvevs Geondlermeiv Guosbeslstr Hev
fln gFrub, aoniu @ Gwie GCMClgds (& muosshoesEnssTsalD
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whHo  &miefduniD 2 (heu epLLESTS Ermd #rw  Gubifub
umreneuudILLIREm &)1

& 1 ENBWeysbeETeT UOIIGUNHL H6T @IS <SMT HLig.60
Ay Gan@mer (Streak) @Luu@dsitperr. 24Cs1H  anpmiiGeven
BUSTTTEEMD, Floivig ST-CILENEnIL SUBMT 6VEVE) LOTMILI L 1g &T6NEL 60
sueTit  semd GunsTm GLguengl  GlamserLsustiigemhisaflse  Ha
CanBser GLuuBBAmg. Qeneu Cgie GEuwen 10mHLEBSH0
unfrgsed 2-safEng. GLaueyl HCH&WTST (P& GClERaTenL
ounp sngnget 2 uiiflaer suerisuens SHEAMS. WHMD &7, QLSfGw
Ggysopl & Lienu s(@ply BN Gueyfluones (Genma@h FTEmysssT
Ametr 2 ererg) Cuepid, smUL Hm Qgyflub &L Femgusd s(HU
JL10 1Tl o QT 3: 210 YT

S5 Geundwliomn 2emfi sifle) euernsersflsy Geess (inocu-
late) GeussoT(Bo. erGisorenflev, & L FAGw Bls Geusors @@mmLpi]
2fla(ipeiter @bg sueTIHETHEIL euem(BW. EEEL USTTTHS Fal L MSEHST
Agmp  FrudLdB snesTeumd wHMID SlLEssTrs  Geomdliemd
aueTTHer&El60  susTifs mliLBiseflen, GulLmgCormwriygé
Bpwssilast Ggefleunas Qafyn. sefural NMss sweriss Sng,
&, 19OSAGwensy sevsiLfleus) SY.eToneaTs) 26060, & YUSTGUs6,
B smflesfiungedur whHpe smflsfiurie 2 VilesflLb  Bisiks
GoumuBsHs &riLs suw (WeEBuoneT Gomgen T &emneussT:
CslLGevsiv, wflGuisiv, smupmAsT-21f@lev L fuieT swrhégev,
sBLCoL  (Hemmin, ErensGans, H&Cunev, nGsstheio, emsGsvrsi,
whmib wrelLrsv GBrHsssv, wHmId evLnid, Heflepmsd
2 LIGUINE&HEILIBHEY SYEID.
BEHSHETEND ellenengensy CoFrdlimIl LITESHE

BEFEHETEHW 2 (HONEE0 sTameng Sesflor usstoft (Bl
Grmunsy @mése efisgens Cengliigsst ppeuid (Lpe| GlEUILEHNTD,
@&su Crmi mEFFI QuTmeT Qemsse Hpflemd (Strain)  esflun
usiTfisiemEEeT sardfipead GeaussuUbn Curgl, eSeuhiEasT 24
(posv 48 weswfl CRrsHey GmmsveulLBEstTmsT. HEMTRH HHLONGET
2 Lgu&E GeueflGu Qe buiuBn Songenet, sTsudbevenlesT GrBmb
Bl S Hmsd Ligal GQuIr@HeT eTsnLULSTIY WACEE 4@

FBL mmev suemiEFUNey QUEfuTeansy SeoTLOW 155 58560T6mLD
Peitmemer s Slgdhs unefiowCrsh shifes wnellensrenw (PCR)
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LweTLUGSsBpmiEsT. @k PCR Gengemesr ereiiug) BHsHSSTEID
sbeoflstr 0.9 kb guebrd sfsonssuBEng!.

uSflur 5E0Y gpemmasr : HOBETE UTTSSLY, QLSfwr
eTsoTLgy) wesligecliLe  snesoriBe. Crrguns  gheufiLn  Smba
WHNEUTHE UTeuEMmGW GurHhn Hw. Gnmmdu  woHnwn
Qs furnesr QgnLillsorrsy, Grmi 2 Wliflsnw sokg Csnesor(Bsren
wesflsLl @rke ureyser erefigns meoLEUMBNg. EHGHEm
2 uliflsows GBMil STa@EGsaNsE 2L L weligar Gl aymn Gung)
&ohE Gesvdnnsst. auet Cshlaump sLGHurs GHEADT6T.
quEfurenes rHUEESHID LTHefur arisilungefun qogMGur eunsy
Sfsowuflsstmen 2ymmev Wlgns CHMl HEe 2 ssormhmasliil(®, qofur
Grmi ghuBdng). @rsss5sley 2 drer CEMUBES erdi GUTIHST
GBI mEs eSknsTenens sHULEE yOSMun Cremls FELLRmHDEY
21(HLO.

L2 &srrsdish @(mhes srefides Lmdliusniws sngu
IDLSTHEE CHEMU LpsyBemes BBEHHE0 :

s steitugy (1) Ggrbomsniw seflsud (2) Crmlledmha
WBeror(@ Hmdlsonu sobs) Geneser(® @slsr. QrhfleneT gelflidss
21510 GgnhmisnLw BLHLET G soeubuens SeiiNsg
GrmifleoflssToy UNGIETESIE  GlensTemsumD.

3. stefidley undllusPLws Fmigu QUUSTHSE Crmi 2 ullf
BeoemnGoene 5G5560

gbLseT, GsmmneenLw mur ysveus Erndlefsiryy Gl
sThHsnm Fohg G&raor EUHLIUSKHLET QETLIL ClsretsTLg)
Gefiss Do, wmbs GerBss), Hasecflss Crmis SEdest
BlemsusTLBesmsy 5H&S  Ceusor (B,
4. GmhuilevdE Glrsvmeflsn gradl ellensaryfiub Grmmimssne
gefligse

CrmsA(mS Hesmeafléds Hamsvmprlgugio Grrl mEs
B (HOUN (G &MY srHATUNTSE erdiCrmumpss HAfFsmns ppsob
Grmimgenes eflemeruyd Cessmss HHe&s CeussoTBD. erETEHmMU
mEE efeonigaeiiLd @uhasl surdlésLuGdng). (GHepser,
(pwsosmaT, 2yB&seT) 20,000 sugvsug) 1 sl wenfll (Bssir Glemesor
seTened  sengdllget  sisvsugl @ssHsv mdlepeud  GlFess
GouesTBio. eNevrhiBlstt LTssHnE Hfswnsr s 2 ssoriey (Hyper-
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sensitivity) o eirergn eTeitmy Gansv ssveug oflefl  GlaustoTLLsVD
Gongeneor ppeun Gendlss @sfibgl Gersiter Gsustor(Bo. Gwepid
@rmunefleeflss) Crmb BEs QeTLihs) 2 (Houmuenss SHUUSHE
CrmumsflaEm e Crmi 5H&ED W(RhHEseTrsT GsETHeNleT SHshsug)
eriflgGonemwdlett GEnBEs  EeustsT(Bib.
GrmigBUY (wpenm seflagn Gurg ssusflésin. Gousistiguw
O seT :
2AHTID
1
&0 wuSfiGw GCLbHinssed
l2
Ggnstaremiufisn  Alsmeupm_{B&Hev
13
G@ssaTeniufley LISVl CULIFHEBSH (2-smm 2 (HEMgsh)
1
Crmi mEs gsurflsgeo
la

usv@sumy Grsvesen GumU wmEflest  Eiflsmw

GHHUSevEE 2 mpLmsT
S flsoTsuamerT
I ! Bl
Bosud o

g& CosLomgen
b
GrmibdgHluiiuicy
i
Grmullesflssray  Wiemseo
F0THG gﬁ)msutﬂs% rHlemen BT (B e

lS

sreflfln  LNEALUeELWEFaqW 2o (BuUTéHE LDsyS6L
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5. Grmd 2 iilsensr swWEEW Hleneoullsy MlaneoErlLenen
85G35
GremuneflsEnébe CHTussH WERHBSISST Gonem@ Hhsoms
2efEELUBDEUTS], HeutsEsT Grmi 2 Wiflsener HLOEEWL Hansvdss
SLETAE  WOMLLITTHET.

6. Grpmiug sBUY 20rd CunBrugney CrmiugssmL SILLSEHILCL
TBUIT & BITIT HEY

Ay bengsst DPT oapsuons Grmis senl smuldbseus
Gousr(Bo. Qe snpswmons Gungionsst CEMI eTHi mes 2efifleo
2 (Heumglo. Cremikss, unmmosilermsy Gewsilipsas GFWWOILL®
Lrgeromix® o fmsy). LrémmiLners saibfiaflun men’rrémeu@ Gus
Cairaasiu@Eng. Gsaurg wighur Lrsaumi@, G L srad Lrdamif
wpnw Guir@Asd Semis SHUY wEES epargn Cefssiul(G DPT
Swmt&sOuHEmE..

GrEmMig SHEULSSTET SEHLSTLIL| N L eUSEETHT
GBS EEHEHTET S L_EUEHEIDT

DAGHBE '

ufI@en genesr aaug| (onghmetlsy) CrEMLGSBIL| semLsmiL]

CuAlBEIS(

CELIENEEY

1 ) BOG

2 2 Wongraieer DPT (1) aumizenfl
@embLilsiTenen euTsD

3. 4 WnghIssT DPT (2) sumisey
@emo NsiTemaT sunsLd

4 6 LONGEIEET DPT (3) eumbieuf

' @emoLilsiTanen sungLn

5. O LOMHHBIEET MMR aumienf
BlemoSlsirsneT sumgto

6. 18 tomgrimeT DPT (4) eumienpl
@embilsirsmen eumgid

7. usitefl @FsoepbGLITS] G _suTeRa UITEemsn(s
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Crmi sTHMIL Blemsvemo Canhsaey :

5 ofis Gongensr ppsub  sesfipuflesr Grmi HEULITHMSY
Hencvenw kgl Gensiter (. Coemeubusiley mienenT 2 k|
(Booster) sisroy sngy (dose) Lnssonii®B Gusn(BésiiiLeomb.
s(pESer QEmsitenr Geussimuw (@MU &sT
1 i steirm GEmhm) wesfiBseih arsmTiLBousl 245D B Crmguis
smeufiul Girbsi WHneUTEE LTaubsuqug) bis CrsmabasonsT, Ggruismi
2 uiiflenu HnbEs) GuETsRT LR ST QEresor(h @UEESTeY Lsyssy 1bls
steflandl afiGdng. Crmilafisrmy W@, Crmissmublamn  mombs)
QmmssoT(h EHLLeT Bk CHmsmw UFOLIGUTLD.

2. smflefl Lrgedfunn gUSfiCueldar shme Hlss Cumi Has Aiflsnuwnso
g o HuGHms..

3. L mEs eflsmerspers shlUUHSS snihgs SN  Grmi
SBEULTHIOE SSTROUID.

4 @emasset DPT epexd Gumil sE0 Goig) Gimés Gousda(Bib. S GLITg,)
FET GUngomssT eTHT GEMD BEs 20abifler o (Heutdl EYHESHID.
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2uGFwmub 8.6
FnsuBLomGissTsuson

FneuuomGwsrsvson eTeime.GomGukefGuws HH0USNSST FNTHES
FreuBurGisurevsunellsy 2000&@E0m Gl 2T imeils susns&eiT
2 STETET. Semeusenw Hesll HhfleoThseTns  (PETET syl
LB SSLILILG (HHESTEWD &HXEung eneretrLflan steiry Gy Hiblsorg e
&1p emsussLLLBererer. Cued HeumBled L FHl6w euwT
SrflssTiISERD ST MULILILBSTOTET.  LUNMSRTLIYHENeT LIl (HI0.
sustisBeT  glemestT Hmlsono  sTeTLflenelley  &newTULEL.  Fflurest
eltfleun&sid 2 gnysworions snstar flar genewmr HAnmlsnd sresmofan
EComemLly 6OLHLN HuGD. sy @F SnFCIEHLL  Sishengl
srersmLdill ereor S(HGBHULIL(BeTeTS). Hemmuw EleeTriiastT, (GmHIlsiL
guLjeTenrs CGombssnel wellssflse Ganbm ouBdsie Smbest
sflevBigBEnsiGn, SleodmdellBhe wellgaesEn GCHrenw
TOOEGIE Geveen.
aflerasd ¢

sreuGonGerevsun  Apmb GBHG6Y, BEIHD &ESTEOIOU|ETET
s@un 2 (MeuT&sNg sLLMW STHNsveIn HeunTBET. &ngIyesoT
EUETHZGOMaEeTlsl LTISMMIGUIEHEL Semey HEGHOLGHBEE FINHS
wim e wiflermseflefipha weubfldr 2 15 Coufusy  LstoTLyE6IT
whmro  Ssmg Geefls semwoli ppsubd  wrmLIBEsTMET.  2euDesT
gagngeset  suariiLl  efevigaaflstt (HLsLLEGSWmE0.
FrsVELOTGlsT sueuneuTsy er (B Q& i m)

2figdlaser : (1) stetTLMe smuFFsr (soLLmi®, urpr ssumi
snbggsy (2) a@smowwnsT GQenplsny grpo (3) Cuéeidiur whHmio
(4) BHUSILL Guiiseflsy Ggnbml Guogub =g Mg Eevsong
Esv Gemhm whnn Curmb FhdunfsT Grmi sLSSIO Hamsvamu
2_GUTLM&{(GLD.
emLAUTUS. &miFsey

FreoBuorklssTéuson smLsLilulleoTmey o sioTLm@ED Oiks SMLSFF60
&OsHWIWTeT 2 Lo sown &g (systemic) werflgfley ol Bob
e sworLmEn Crmungn. e Cemisy, amudsd sullby 2 urens
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Ggeflsy WML SETemoweHLW AL SLIGEST, Wedorssuirey efsHEwD,
GIRISTENET  SGEW  (HEODEEY (PSSl SO NETRIGENET 268511
USTOTEID. (HLellsy @Ess Sy, GienemasT 2_ T gy 2 Eucme
@dlev mnswrou@Bd (WwaHw CmmeTrymermE. (Whdwwrs @)
FrenLBillleTnsd 2 sfon mbaluEb. eueTned Fa. unprsmLGL 6y,
8. whgre & sdusneupd GiHS SMUFSEEHSD 2 ERTLISHE0D. 25
LMo eBLALMEIL SMUEFEL 6TesTM) SysonpHHUILIHLD.

ugsyp ellgie :

Qefmblmer eumiueufiGu, iGSHONGT 2 603T6y, (B, 260605
uned  ppsvid  Lpeyw. weflsissr on.enLHSutleT  @uihemswn st
&L SEmeT eur. sFrgnyser  wssflpisef Himhatn, Grmb &HLSHID
Hemeoulleysirer  wesflgiselLli®mBaIDd, CrHmissmear  ssmLwWTsT
levsun seauisaflLBmbaId @ensu  Lysydsrmer. @é & wllssT
2_EHMWSHEUESTEND, 2_6UNHSTaLD 2 WliHLssT ENBEGL. usilsolly,
ST&, 2.635Tay, LOMHMLD &'!;@514 PRSI  LTEYD. SEMSNT  (GEMEITT
RLiiseafiGoulu @eney 2PED sramTiLBHdTmeT. CamenLsrevkissticn
SMUEF s HaeTULED. Hevew HYBr euprslu@n
@ rmefiepn sflurer &fley BasiwEd Guisefgnd soLUMDE

(HODRING  STeseTUUBLD.
2ETTLD
\::

| B8 8( LDELSHED ) % G5
L
GLimueuT (

5 G0
(psTEleeTE g Eems
ooy (e

UL 8.6-1
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Gmmi mieturot Guhes srevw (Incubation period)

Raarsud snLaumil. smiFsallsy 8 (1pssv 15 HIL&EST 6ueny
B &GO, U LTHNHREGEHLT 40 BILHST oueny BISEGL sTeoT
@huysst GsflaliadsaTmer. Hlss Goobs ere| E(HLblEeT
CumBsTeL QEs sreud wufle BIL&ST By b,

Grmig Bsrhmbd : & 10 ssafsn Crmunsflsefsy, Grmigk
Gorhmb HeGpeTm oL, wihm Crmiseflsv Erssd mEsrs
wrmeug) Gunsy WM. supdswons GEOLSIL(pgLrg 2.6
BevdsGenmuniin, ssmwdiilsrenoun, stoiIeyCle Ggeflailisusumos)
usw BIL&EHEEGS srenTlu@En. @SsssmawuiiamGauiu, SinEmmi
sreoTLLEHD Rlrkisefley, HmuUsUdEE WHEFHENTHETNE Fal. GEmi
&6voTL Ml rosy  GumeusesoT(s.

SMigEsallsy ghuBe CaasTmmimsT

(1) Gumi Rense Hmoyser : 10-20 % CpmunePseflss Qe
FagmyenTons erHUB. (1psev CrMusETHEGSeSsT (1prefley, WesmBLo
CumisGhleeT GHTETYIL. FTSMSITIONS @8] (HEDPHEUTSHT HTEV(LHLD,
2fle offub @eveonoepd EimEEL. Fov Bromsefles Hevsre
sreusHHEw - CTFLONeT HTlEN6TEYSBEHLEAD  &HNErTLILLSVITLD.

(2) giswer eghu@ss : 0.5-5 % GufiLp L LEHuis
glemarser rHubBL. sHLHUMGL. smisssdlss @a 105 GomewomsT
rEles 60N (HiD.

(3) Quiss sdey : sl BWSsE &fa) rbusLLESs
ghulLrguo Cmmb  (psiGamhnwanLuwGurg Quiuw Brss
@emuseTiend ghuBw. Crmi sTEATLCLNBLEET &soor(HilgUushHE,
(phHemsw sreugidsy 10 (pssv 20 spefsw Crmuneaflsefls
s@epwwnser @556 &fey gHULLFTT(H. Seofluule  Hlansuulso
SMDGFevneoTs| emL LML Suevevg unpmeeL LMy steirmy) LfiGarsensr
Gsinmosy Gumid soeusEL ufley eeU N (LTS

Cremil eruBHEID (Peom : GHMi B_eerLraéEw Lmseiiun suufigy
whHnI enuGsumsiv epsud GiEsvdng Am GHLeslso sTNSeSlu Grsomen
o _sT@er GFsudlsirmerr. Ei5s LNdlefun&ser GFsumensT LNSHasmosn
2 6T@er menphHsl somdsirr  LGpTLfunsme  SsmBesTmesr.  (Saneu
BIezesT fld eSUbLGHEMBeatlsy Lysab. Sieneu Mesorbi LIMsHs wHmu
Ggnprdls (BT ppeud @S SLLEHS MOLES LOTMEIIqN)
G Hsst  @evsons, oy unseflumblensy 2 sourmé(gEetTmsor.
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Liemeu  WetoTeRITIE, HELESHEY, STEIDL| LOERENEy A Ew G rmafley
sadl Bxperer @einaGuaget snsusHnE SLEULLHEGD. Bbs
@ Geusflullssr @mduied HrbdlesT QLrd QosorLmbd  Hemew,
dAenevgs unsedifur whnw el whm uMEdssT
GanimellsEn. urseflunssst auilbn uGHeEsT UNgs mrero
ppeud  aup. WBIGssTLflE aflwuBrmBser rwusHellkEBbg)
urflEsuul g BeEh. erree Heor®ir  Hret gelly HAayELsw
N Eeflusy @Fsvmefley LMdefur ETemTiLLTE).

Grmi eymu(BD (psmm

p_ LGl s)iS S LI L g

(@oss glub ) — wesrenfysy, &suedysd |_

Qg (HGeoneTETGLT _)@a:éogn&@érr‘ QLD )

Seshusy SsioL 1o 1
BreusmeT S5z bi Brsss860 1Besm(B
pLosulp WBedaT(BID lemLpsen BISREED

UL 8.6-2

CongeneaTs Fnensullsy SeuTLME6n

LAHUTEIL 2 arndEn unsefurasenst (1) (psedlsd
peoflursl LN5g), Qoo 2fgse (20 2bs unsefunssersts
eflu fAmoy srfilnys SeTsmweanwds sSsoTLmssy (3) Grpgwns
unstefumsseem@un, sigesr 2 mHusl GurRsTHEmsTEWT  2i5Teug:
U66TIYE65T  SusUEVE ot FOUBSILL CUMRHLEENHSTEHS  SHECoTLING60.
Gsumin(p sstoTLlu)o WHND FGESHM_EL eueTT 2em gD
Selective and Indicator Media

Crmumst Lnfé&soulL @i 58 6f(nig GrEnusRnulssner
saflenwl uBSHsushHE, CsibosheEsiul L wHnL EebngGelLi
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alerii  sme&w  Gemear @QsHEG 5GBS FETwshHener
LwistTLBESIEGTMETT.  CIBmHlesTs GouaGLna mevsneu §F Fmbs
QetrgCaL om LweTURANS. eSlhFst LfausfGanGsol FAGrL
&M msveney  GlLeoflsr  smsGeuneiy  aneudlsst 1 H&FCHTGeul.
wHme eflevesit SGert USlevng sevenul pem s GUINETMenaUb
HevEy  HUIGHHTIGINGS  LSTLIR S50 KHElesT meor.

sTesrMEGuosiT’. 2em b weud wHML GQEIHEy  AmslesT
2fmb  2.eter @ isefleflmiEs eEsLUBL  wrHAL
GQurpLaelNallmBa Crrisdmblessr flabn esueTmsugnEs
Siysurflsneodlsy  sersussT LweTURSSILIGESTHRT.  (peveurfler
GLLgrengGuiBsr. srpy wHmD SUFaT QFeflanaTl HayEsL
2pfwenel QUIFHLUTEILD LsmBEHILEEsTHeT. &revGuomblssTevreon
Cumestm LIMHTIWRIBET EUBTTEUSN(E @IHE SeVenEUBST GLITEIOTSOT S

wrdliflesner GoihblsH &0

FMDOGILONETTEVEUR 6L 5Ll eTarm Lndieflubens QUEss5HeS HHaE
Gmmii GaneTiiu (pgev enpsfens, wesvsHelymibs BlrsLmeug,
whHmo dev eurphsstlsye Am Bl mHe  apeToreus  wHHIL
msiTsreugl eunprussfens  sefiGw  NIfi505Hsss0mD.

Qoo

anuFsamsy  Aiihg) GerarausnE @rsss seuseir (blood
culture} psmmesw  LWSTURSHE Gwnsrereumd. GrmML GamedTHu
2gou HensuuiiGev @ibg (Wwemmuiley Eomemw sesor Hluevmd HeBFens
2efldaralllincy. Qg G5 Hlensuullse QEMLihg) @H&EW. WevsrBLo
WG grs@e Gungin Birsssdse GrmidbdmlasT mrsosrILI(BLD.
10 0651 @usmin sTEsID 50 Wedl Hyou 2em_s&Hsv sarpm GsusssT(BLD.
Brmilsy GesuGain) Hlensvaatiand stBsHesUULND. @& 2 6Hmiks
BIime S Heog (Serum) Habat B Hanl s Qrsss sligub
(Blood clot) @sie Lwsstu(Bib.
oGV
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