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uewiiliumemy BTWsD Seujsefer OQFuis

BxpHw 601 HmeusLLTRIZ Hevaluler HTsHHmen al[heHd CFUIBNHTHS
BTVSHHMSHS BTV QUTHHSLOMET LIQ(LPENDBEN6NT 61(HSHEHI CUHHIGTENS].
GOUILL  urLEselDaTer  GMOEBITUYL  eUeMTHTEVH6T  SWTFIILLD
SIHHMBWQUT(H  (LPeTOsT(BLILITGLD.

RHGHMHOBHITUYL  euenBIevH6eT Bxdw  Heval HmleusshHer Hemevd
FLLEGL, Bz UOBMEVGHBLPEEIGNNHHBTET allwl w6 aEeT
MM UTLFTMNG CHTGHHUNNHHSTET Demiueud 0HH S FFlulfase
S FCwTfleimed swrfldsiulLgl.  @eueuenbrevder 2017 b
31,6011960(Hb &I WL (PemMUILBHSUUL B 6ubHLD &.0UT.& 2_WTHTHHMHST60r
yHw umLHHLSIHAHCHHU  SMOSBUILLIQHLLSITED,  @[BHIT60HM 6N
auTFIUBET  cp6VD  LoMewwTeUTH6T  UTLeldTed ummlw  ellifleumes
yflsedemers  QumieugiL a1 S FflufseT  elenaisHmenTer  HHM6D
apissn OCFumurhaamens HLlbsmer GumbsTetanayd Guiflgib
SlemewiL{flujLd.

BHIHMMF FTHINHNS 2 _MBIH6T MBBENED HMLHHF QFUIUBME
H6e0allaFTy euenll UmisaflenU supmiIBlw G Hebal Fimeus dHsTilse
womib  Geusfleurflill yevemwoaTy eusmeuTenjsen SHCWTHSHE 6T
urgrl(haaemensd Oxflalsais CamerdBme.

sompd (Fowd) f. §. aj. B GmGssy
UewTLILITeNT  [BITUILD

Bxdlw ®606] mMmieusLd
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uewiiLmeny Sleujseilear GeFuid
201760  BMEVSHEIL L woiFgemwliy  @Qevmsiemauler  &.0ur.s  (2-.5) Sevals
OasTGHHUID BmL(pemmulsd o _6Tengl. ASToug GwbUBHSSIULL  HMEVSSIL L LD
Si(WeoU(bHSLILIL (HETeN).
@z almeneuts 5.0ur.gd  (2..%) @60 OQuendsalwed, @yaFTwesaluisd
woHmd 2 ulfluied UTLEIGeMNET 2 66N B0, aIgaId, HMEOVGHH LE  Fnmis6i
eiastueeumMled  Wenmuley Qewiwiiiul (heTengl. @b QHTLIFAWTET  OTHMHESHSHT6D
sOMEL - &PUIGH  (Wpemmulwed, wHNIEH woHmd  sewliniligsd GHUILSab5
LTHOEIGET IHTUTTEBUILLL 6. HMVSHL L GHH60 LUTLWLLL Dlemalsd GuLosTaied
GMMBBILL(HeTeNng wOHMId SHMed - &HIGH0 @Uomdlsd LGN LDTHMEISET
QFuwtiul (BeTener. LUl SMVSH LS GlewemmTdw  opdflu o GeomFenent
audlsm 9@ rHMLTe SpAFluihesTen alem-Hred MPsUUBHSILL (HETeNE).
Al oBeorgenent auflaTily &smE Gauswiguwienal 6lel eIHTUTTSSLLG &l6m
utLelLwsems BriGaml (b eaugaled Osmemi(herener. pulaid UHw  SpAflwy
aUeM-HITET6L  @eIeIBOTT UTLAILWID 2 _6TenmLSsULalevensy. @mUlanid Smmed
QFwmuTHE6T WHMID AT (H BLEUIYHMBHEHBHTR BB LT 66N mISb6NT
auprIsLIUL_(heTermer. SpFFlwy euen-Hred S Lomer UTLOUFiL 6T606m6VemUIS SMHMM
Gumsefler ceuld @GNS HTL(BSTTMSHI. DAMTHSIH HTTERNBENEMUILD (LP(LDEHLOUITHE
Fgld &ML pAfluy euen-mHred Cursngl. sleiBeu UTL 2 _6TeNLSHHmE 6l6fHTe
alendbGausnEG eauen-Bred  CaxmeauliubGdmas. Reumenmi L FewiliLbshsGeauemigu
CapemeusBanu @HaHL UHSHHBD 2 RESEHHGHS STLUUL(HETNg.
(PSITEMETU HENLSHHIL L BmL (pewmuiled 2 Wi FHT elehehTaril urL (WeatGammaeHdnG
SRIESHEGEIULL B FFaulss LmISOTON LbHEEIST LWETLHSHSLILL L 6.
SLITe0  UTLaILWID QHTLIUTST  (GWLUUBneOUD 2 6T6NJ HNVSHHIL L 61606060
QarLjuTes  LpFfeneisEnd @EIG STEOILUULLS. DBSL  LHHBHEIHEN6NL
LWSTU(BSHIFHD  DLFNWTHEHEHGID  OTHUTHEHHGD — BeVGHeUTaT el WILTH
B (HBHT60M6V.
@611 GUGTT-HIT6D (LPEVLD LOMEISIONTH6NT HOFIGTUI QmPuied 2 6ol HmevSHHI L GHHMEH
o LUl LgTedh SHUSDSTET euTwiigs S gueTengl. iSHILaT SpARWTEHET LoHDILD
wreweusel opdW A SFUTaTHEDEHGL HMSHL HTUTTING DienoeuTS
BLOUSLOTET  HHeUe0BmT  QuDdamgl. gemerwu \ysfliy Beneowmsiser,
Buwevdla au@LysHmen BTLGeuemigul Sieudidls0en6v.
BHFL USSHLD BLewisHsia SLAfNWTE6T DHmID L0Sm6VEHIS 6ifleven T ulT 6Ty a6l Ted
swumflsasiul Bl e SmebH LS &1, GxAw seval Bmeus SeOalFT)
Sees] Femu  wpmib CasFw sevel Blmieusls Gureneu  sTeTLIAISTEUMMETTED
SILHEBUULBeTengl.  eaBai @BETeL 2 wi  BuwsHAnG 2 fesmer
SRISSHEHIULL 2 6TafLm@LD.
gwm. g.e. g. dedeur
uewLIum ey
ollehepTars glew,
Bxdw Heval MmieusmLD.
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CFeval. .ig.end. Gx. &H. OFeiensBasmes
2 gal alflamywmeny, alcheprars Hiemm
Bxpdw ®eval MHmieusLD.

2 6ileNd 6u6NMLl LIBIS6TLIL

Hmwd. 61&. 6IbD. LOTUT G 6RI6UTSH6u
FCragL elfleyenywimeny
Bxdw ®60a] MHmieusmLd.

®m. U. DFHBHE

2 _gal alfleyengwmeny

Bxdw ®60a] MmieusmsLd.

uiurfflwy G
GuprAflwy. 9. gfl. 19. etair. Gs. 1p HedouUT - 1f VUWIITHRYT LIGOSHMEVHBLOHLD
GuprAflwy. eted. SICUAEIS - NIGEW LVBHENEVHBLOBLD
GuprAflwy. eted. GaDLlRWTITFH - TMILL UNSM6VHBLDHLD
seomHd. 1. er60. QaplipuimymFs - FmIlL LEOSHMEVEHLOHLD
CuprAflwy. @LF. . erav. 13. GBS - Henaill LILHMEVHHLOHLD

soomHg. Lileityy. g. ebd. CLTewgBsFay - CuITOHaiw LOSMEVEHDBLOHLD

Qeueiiwa eueml umiseiL

Amwd. aed BamizsTad - S Afwy, D.S. Craprwss B0,
O@asmupwy - 07.

. e1er0. HUABIBLD - o Aflwy, euayelwm @MIDenLISGEG6NLD &6
&T alGSHUWTEOWILD, e eiiwT.

Hmod. enbd. Louyyest - opAflwy, wrp senBaGen waell] @,

WITLDLUILIT630TLD.
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Awmwd. . SougehAdh - oAy, wrp @beIe SO, WTDLILTEILD.
SHmwd. oy Aeunlyumr - oy, Qufiw uewigelflFsTe  &T
algHwmeowid, odb.

HAmwd. Cx. HmFoFeval - o Aflwy,  eueyelwm  @menusbGend &6y
ST AllGHHWT6OWILD, cueeilui.
A®. T GBTAHBHET - opdfluy, wimp LD&IT QGO & 6060
Q56060 ILIEN6N.
Am. . FwTUFE - oAy,  eugmelenmelt  wWHHW  HeOEUTH,
QU TOI6T60T.
Fm. Gx. HAipye - opAflwy,  wrp  QeaiBmmeied  &eveVI,
WITLDLILIT630TLD.
Am.  eTerd. 61D, EOUFT - o Aflwy, owur wHHW  BeoF, Geusdsio,
LOIT &G 6MM.
Am. 10 ¢ REFAT - opAflwy, Qe unMe Se0eVTH, WTPLILITEDOILD.
Amwd. eF. eter0. . g). QUG - SpAFwF, 1forGeur UBILTIHTWSS
&6,
Qsmpoy - 07.
Hmwd. . 6bd. erew. B. 616, SUWBCBT - S Afwy (Guswmer).
Hmwd. ererd. 1o, 5. uewiLmy - o Aflwy (Cevmer).
Am. Lieiyy. gf. ulyem - AWy, gTGe SO, LTHHMMD.

Amwd. A. ol aev. Y@L - pAFwy (Coesimer).

SlLenL HMILd Sl eugeueHLOLIL]

Qzevel. s GIUTA - o Ffwy - u / SOCUGHE Bev 02,
SO aldHHWmeowId, SiILSHSHEM6N.
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Th6U0T 6001 RIS U Uiy

BIWIGUEIS Bl HHTMD :

HlewiewmISuIwed  aaiug CQeupmis HeniseTed  OFHefeuTs  DeusTaillusnES
wywres Vs dAPwu mdEeT De0evH HNWETTES STuLILGLEUTS
SHWEMIHGL LOIULTSH RBSS6T  UDHL SHMHBWTGW.  B616eUmBUITET
DIBIEB6T  [HIEHIIBIE ST eTalIL(BLD. HiewewmEafed  DLmIGUemeu (bacteria)
upmflwm, (archaca)oyFaédwm, (cyanobactcteria / Blue green bacteria - BGB) gwi@eutm
upfiflwr  / peoliudFeng uppyflwm - BGB, (Fungi) umiea wwmmid 4Grmligerd
(Protists)  eteviuemauT(GHW.  Comelldlygmpiled  (Mollicutes) oipToug  mwWCaT
Wemmeroom  (Mycoplasmas) wopmid ewuBgmiflenmerowom  (phytoplasma), eneuygidser
(Viruses), eweu@Qymuil (hdbsenr  (Viroids) womid  Genm@uimesiger  (prions)
sTasTuesTeYD  HiewTenTmISUTWelBeuBw &nilsalLBESIDS).

BiswiemEISBefe HIgRIHGHST19BGSFW SSTMID :

Qurgleuns, mewemEIEE6T 0.1mm @ew APl LGLE@IML W6  serGe
QeupmIs HEWIBENTEL UTTHS  (LPRUITHMEL.  DUDDD  [HIGTDISEHBTL QU6
2 saluyLCaiCw SuFSTIIUSDE (PIQULD. HICwTEIEISEB6T LMD  Dieummlest
sLLMWLILYS FamideT enwsSCITSHMT wHmid BERMSHDT DpdW DleVG 6N
QT6L  NSHBLILBSIIDS).

1 emwasHCymSmHmT  (um) =10°m

1 BGermSHMF (nm) =10°m

dov  miewiewmdSBeT  SeupmPlent QUi L(HLOST  BHTTERILOTS  6JENETUIEUDMIL 63T
RUIBMBUTD 2 L alguiTdll UTTHSHImIQUISTEHETENS].

miwIeEIS Sl alwTuss HETENLD :

miewTeuRISBeT  lulest  eTebeum QL MIS6fleVId  UTHSH  BTewILILHETM6.
@emeu B, Loewl, euell WHMID gemetw SmSsefer 2 L ym, Geusfliynm Gom
uriiysefled  sTeulu(BHEIMmeT. &L60 LOPMID BTl 6UTLD  [HIGWICWIRISH6NT
FUPSHATRIBET LOMMILD HesTety eum) 2 uliflenmisEpLer o awieyFaFmidlells QHTL L
SRLUMLMHW 2 (HeuTdhGIemern. Seupmien v @eflh0sT@GlamusF GaFuiujw
TRTUSHATED BIFGHLOMSGFIW (LPH6OTT 2 _MUSHUWITHEDBETT(GHLD. LO6UIIHIGTI6IEI
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Hpem e, BF, euefl wHMID o2 ulflamisEnsSmLuled @TFTUWET  (LPEVSHMEI
sofert  WaTHPMFAUID 2 Hoydleimer. HieweIBIE DT 2 UNTHHTHHHIHNTHENTH
auefulled  OBTHRIBLMLHSH  D6VVH  SIODBSEHITNHOITE0  HTHCOTLL HG)
Ll & HewiL HIIEGEhSHGHS smeni(h OFe0solUl(BL  LIQaIeNL 6USHMBIT6oT
FhHJUUL 2o eTengl. CrTwrasdlaens@flw 2 ulfsarTadaIseTsMTE  CHTUl
UT6eUSDEBTE JHIUTHS STERILILGHINSEI. L0HHGMMbS HIGWICIRISS Fnl L LD
SHTOUTRIGHOT, IVRIGHHBT LMMID Loelser CuTaim el DIBISIHEHL 6T FLL
SFe0 FHULB CrrursdlsenTasayerengl. Sleummien QLIHLOTE|  [bHI6wTeIsISE6iT
BETTEMLD LILILILIENE! SI6060G SHemowmmensl. @HULINID, 616060 606U Jidh(ETHLD
SmeU HTILIL(BLD DEBIEBEHHGHSH SHmwenw! elenenalb@Gd. Fev  mHiewienimid)
&6 WOBdH BHHEMWLWTRT GO0 BlUBHSHMEIHAMNID EUTIPL  DLMMEVIENL ULIENEL.
DLAMED, DFGHD HUHSHMEIHET60 Fenl SmISB6eT 2 ulFeurpom Lrg|
DIGVEVG| DFTHTTEILONET HLHNSHMWIDH HTRILNSHEGHWD. E61I6EUMNBUITEN  [HIGTIT6IIE
dxeim  e1ba0FGLTmMUEV  (Extremophiles) /  FSaNTHTIQH6T 61601 DeMDS
sUuBLD. Bbd miewewmidsen Llulear CuoGsrligsr 2 L ymb, SFe Wy s
BHUPMLIW DPDHL 6D, LONBWITET SO0 DDV BTTFGHOD  BILbHSHMEIH6NT,
prrallymaCursdl, o empuaiasLeby oMb  sTHNSTOIW  BUbSHm6eaTs-
efled smemtliL(b&lemest. Extremophiles, Siemeu euenpld BlLbIHemeonasendGsmLLl
um@GUBSSLILBLD.

SiFSy prigsefle cuemEBH6IT BubSenes
Thermophiles - QeuliLBTIQ&H6NT 2wy Geuliumlensvamar
Psychrophiles - @6fljmBmigser STLDQeulILBen 60 B 61T
Acidophiles - SIdeoBTIgsH6NT Sidlev pH

Alkaliphiles - CLPEVIBITIQH6NT &My pH

Halophiles - 2 6UJBTIQH6NT NaCl Gzxemeu
Barophiles - OI(PSHBBITIYSH6NT 2 W SI(PHBLD

SlLLeouenem 9.1 e1beavfGmTemueded @1 auenssal / PSSl Brigsefla cuemnsSH6in
SIUULL  Flev DFTHTIT  Gloe0 HUbSmeser SeosumPn@ — @einE
ComUL 19 (H&HH6EVMD. 2 SHTTEmIOTS,

* oFlawrer CeupBy eaPmIGEEsT RCTICEIHH BiflevTaBauT DIEV6V
STIOTOTSTHEUT ST HETeNLOUTED HTEILILIL 6VMLD.

®  BLVSBET GMITEHEO|D 2 W D(IPHEBLD 2_MLWSTHAID STEILILIHLD.

BHHMBU  Gp60l60 EUTIPLD HITEIEISIBOT eiTMId@E GCOULL  &HENLOWIT6T
GLO6VI6L UTDISMFH DRMFUTHBLILILL D6,



BissiemmEIdsaian 2 wj euenjFAeisw :

HICTTERTRISBET 2 _WTeumer euenj&d womid ReICUHEHIHD 2 _enLWienel.
mlewiemimdsene Gumurliy / Seleuene] eldlsbd eummlesr HAPw o L pu
el el QUIGmaUT 2 wWiaTang. RHET SHHH, MU LMFGLe0HbHSE
Qupiiupld usTiSSEIGEaTET  uflioTHmsHmE 2wy Guourlemu  meudhd (o
HIme. BFHI  alenenauTd, HVSHHMIOT 2 _6TQeN(hHHIUBL  USTTHBHHBIS6NT
LOMID H6V&HHNHBSH CeueilwsnmUILBL S| LUSTTHSEIGHTET UTUIFFO aigLd
SFHBfHGD. BHHM60 Geweu 2 Wiy JAMCFUAIHPMHLWen6I. 616086, Si6um
Mer  gyraflF FhaHd &M (GRHOSTmSHMW BrlluemLwdF  CFuiwg
BHemeuWITerT HT6VLD) FTTLETAN6D (FEMMEUTEISHI.

miewienmIS sl 2 meualwas@Giiw, GCurFmemia@Gflu  HEILD
2 1 HOepTPewISSGIw LeOeauenESmLD:

HICTOTERTRISBT 2 (Heualwelled ULeOAUIMBMDOMUIS ST (HASTmE .  umflum
SleunMesT  eUQEUSH60 LIeLUMBMIDMUIS BHTL (HBEIMH. DHBHUMBUTED, gLl
usmLuled 3 Ozefleuren eugeumisaT 2 efener. Gsmed eugeud (Rod shape) /
bacillus (udleverd), Gasmenmeugeud (Spherical shape) / @&TdHsa  (coccus) LOMHMILD
amem  eugeud (Spiral shape) / (Spirillum)  elfledeuld oL @HD. CBTEHHH GUMBD
uppflwrsser LsOGM eUgaIBIBaTNED QOEIHMEGSILL (HeTengl. CaTodsd: /
QrBem OQarTéHds, YUBMTO®THESH, VOIUCITOSTHHF, eOFmLGTOHTS-
&&, Qlgl(tetrads) wmmid Frfleinéset (sarcinae) Sp@W. udleod LMPFlwm
euresigl  diplobacillus oievevg Streptobacillus L& QUOBISEMLOSSLILIL (HETENS).
amem  eugeument LMMFlwmeuTesig vibrio iedevd spirillum  ie060FH|  spirochete
S REISENLOSBLILL (HETeNSI.

gwBsmuppflwimeureng eugaIsSHID @UEEmMWLIINIWD  GQupwere] Gsumiu(h
HIWGI. HNBBHVHHN(HHH HEWIL LIELHEVRIGNT6OTe @Renlp sueny GeumuiBLd.
UeLBH6L  @empujmeurent  FwBetm  upPflwTeuTeI®l  FoybGH(penenenuids O Teut
LHTHCeuUT 160608 F61d @G WenenNMBTHCeUT  SHBBHEVMD. F61|d(G)(LPN6TenL
wemLwened FmIFe eUQAUTHOD Fodh@GIpemenummensl O&BTHBTH BIeV6VS
FpSTWIoTS GHTen, ST, FHIT DV6VFH RIOEISHM 6Ugaled HTeRILILIHLD.

emeuTSled STeWILILBLD LJdH 2 enmwTed Seupmim@ @b FHolurer FwEF) dHenLdb
Hnagl. R engliuenLuled @yewi(h eUNBWTET 2 (HEUAIWIED UTHBMIS6T /| L L
MLOLILBHEIT 2 6IT6IT60T.

Siemeuwimeusst : Icosahedral opmid helical oL@W. umEFD  Foo HaldbsHe0dh
HTEOTEIEN6.  JMETUIME  LIGVHVSHSTELTETNEL.  @emed  [HIGWIeNIW (LT
meutenr  dlewenm  CBTEWIL  BWPBOTNNTEL SpSBIULL  HewileuTd  B([HBGLD.
Q3 U6HFmI@empOWeT DMPSHSLILGBL. Sieneu Sl LTss CFIbheH L 6hFemie
Smwmw DEGW. UehFami@myp Lflaa] QasraisTsBar ieveg Lflae
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gooeSTHCouT  @hEHeomd.  ewmBuineidest (Prions) 61U LT HSHSHTEOT 60T
Flw  glewlsmaset pGW. HldHe0 LGrmiigerd (Protists) 2 Heuaiwedled
Qu(pLoemalled  LeLUMBMIDMWIS ST (HLD.  (LPEVSFnMMIBIN6D  [HIGWICIIRIESH6IT
(Mollicutes) usveVleiiggien 2 (Heualwled (Coumiul L ulgeUEIH6T) GHT6TL en6L.

HICTwTeTERIS BT  CUTFMEMT  EUMBHATNEILD — LIGOUMNBMOMWS — BHTL (HEleTmed.
SMTLGN  (LP6LMBIGAT LOMMILD FHFH (LPELBIBMENT  SlQLILML WTHS OCBTewmi(H, HI6vT
ewimidsefer CurFamemiouensd UTGUBHSSLILUBL. Sened  LIJSHTEIDTS  [HT6IE
Curremewt ouehadmens OaTewiLenel. @rarwen HHBUTFem6eT, GSTTEFUIeT
UpBurgenswi, gefismBuraament wwommw @efl UpGuTFensmt  eTeTLIGTEOUT GHLD.
@LiFmer uweuhHSHID OHTLIIST  SigluenLuled HIWICIEISSH6T [HT6w (S
o L mOmmPledlwsd gl Lmseanmall WfléasiubBEaimet. Siemeuwimelst &L (HUul L
&THMI 6uT HiewewmE®eT,  SLBUULL STOMNEIMN  6uTD  [HIGWICUIEIESH6T,
SLWSHHCHHM  STOHMSIN U  HITTIBIFHB6T, [HIEWEDIWL  STHMIHTIY
[HICTTERTRISBET  6TRILIGTOUTGLD.  Fl6v  HlewTEnIBIS®B6T  6UETIDEBIL 6D  LpeLSHFn MM
MBBTFNS  HleN6LBTL(HLD  6U606VMOUML Wenal. @emeuujd 2 L nOmTHeduwied
LeLUMBMOMWIES ST (HO. SHeuNmIeT HWTHEIOTS  6UTIPLD  MBBHTFN6IILI
uHEHGLD HITTNIBIE ST PO @IMW Ut MBBHTFT LHDHGW  [HIGTT6IIE
BBV 6T6TLIT HTEOILILHE TN 6.

HiewIemEIS ST UMBBET :

1. upoiflwir
uppflwr (@men - upPflww) sefldsen YCrmasflCwrlLmays@G il Simdsen
LGW. Remeu LQeuaiGoum 2 Heualwlsd 6UPeUSHMID QUEEISENOLINID SHTevorLl
uGdeper. uppflwrssefer Wad OHeileurer  sLLenwly Suiedy Sieummlest
AUIQEULD S (GHLD.

1.  Gasmemeugeud - (Spherical : coccus (Plural - cocci)

2.  Gameveugeud - (Rod Shape : bacillus (Plural - bacillis)

3. &mefl eugeud - (Spiral Shape : Spirillum (Plural - Spirilli)

sootifleallesr  Gumg HVEIEBET RSMLET  RIM  Rewewibdh  CeumuL
RUPMIBEMLOLILHHM6NS SHTL(HLD.



1. Gansasas uppPilursseia guemsamwiis LG angaEissT (2@ 9.1)

@arssa (Coccus)

HOVBIBOT QHBHMHH6L LfleuenLujd TfleusnLbsb
soomiseT seolilflellest et qetpledhbal @6Tm
Coumiu(psaLIUHLD.

LIBeMTO&BTHHH
(Diplococcus)

HOVBIBOT  @HBHNMHHe0 LfleuenLujd.  LNfleuenL bd
FHeumIGeT GamouiTsd STewrliL(hLD

Q6] e N (OF ) =X
(Streptococcus)

HOVBIHOT QHBHNMHH6L LfleuenLujd TfleusnLba
&H6LMmBIB6T FHIF eugaled HTewIlL(HLD

OxT@d) (Tetrad)

Qrigl (BmTH sammis

HEVEIHOT BHBHNSHHe0 LfleusnL b 4 H6VBIHENTTH
QememibH STevuTLIL(HLd

gndleorm (Sarcinae)

HELMIBOT (pei] HoMHHe0 LifleusHLbdH 8 H6Uml
H6MMeTT Gnl LLOMHES SHTewiLL(HLD

(Staphylococcus)

0T LG0T QBT B Gt

HEVBIGBET  L6D  GeNmiseney Lfleuenlbgl (B
MBS OBTHSTH STEILILI(HLD.

WifleuenLuyd
Somp

d

2 ® 9.1
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Oardss updflursseilar &0 @umsmwLLY. @E(E UflumLujld Henmis
@b SeumnlaT Gaumiul L &6v QUEEISENOLLWL SFUUL (BeTengl. (SL&l) Lommib
SeuppeniemLwl  2am(BHed  ReSIHTRT  HEmISGHS STl (SEM)  umjeneu
(6usvgl) &TLLLUUL (BoTengl. Hiewiewmidseillar @f omlipsw: 11 sug Geusfuip
Qpm@ymy, Qeyml, J uendl, GuLed. R Gxed, dnjlervigent L. Hwgen Geuaiuifh
2016 @eHbEH HB6UVBT OHT(GHBBILL(HETENG.

2. udlevs uppflwnésefiea gueEismoTaT LOGMY augomEiseT (2 9.2)

udlemeowimend GMISHTE GHnIHW FFHe0 WL (B LifleuenLujld RS0 @[HF60
&6V QEISMLOLILSHCem 2 _6ui(h.

Feudlevg: (Singlebacillus) Seflwmest BT eVI(hHeUT6IS).

@liIBemm wudleva (Diplobacillus) seolilflellesr et CaFmouimed smewILILI(HLD

er0@BymiBymudleva: (Streptobacillus) | seoliifledlest et gmidled eugaied

STEouTLILI(HLD
—D
a SHelwmesr LSleog
b 1lIBeruFleva

2 pm

2 m 9.2 @mE UfleumLujd HemmIBEHD deunmlar GaumiulL S QUOEIS
ol SIOULBeTengl. (BLg) oo Soupiimientw 2aBGald SeosSlye
BlenGGHS STl (SEM) urjeneu (eusvgl) smlLliul (hemeng). biewtenimidaeer
@T SMpsd: 116ugl @eueilui®y, GunGpmyi, Gepml, J wewdl, GuLed. R
Bzerv, dmlervgest L. Hwaer Qeuafui® 2016 ReNmHHH HBeucOH6T OFHT(GHHHL
UL (HeTTeng.



3. sa@eflymeunen upPflunsseiar s @EEIGMLLTST LEOGMEI GUIPEUEISHET
(—m 9.3)

ameflmeuredsr LUPHFWTSS6T QTN D606VHI LD SH(HLOLVMLHGH HTewrliLi(h

ougemed BrAwsTes @mULSe0em6v.

aluflGwim (Vibrio) auemenhd Camevheurs upHFwm STeTlILBLD

eroLfle060D  (Spirillum) O3605HH60 6UIYAID, 2 MIHWTET 2 L HEVU|EHL U
BHHMBHH([HA Bumed SmewTlIL(HLd

eemUBrTémmi (Spirochete) | O®6ldbH60 6ugeuUD LEEHLD HITEMOUJENLUI 2 L 6D

., &

eflwim

N

erolifledevLd

eroemUBTTEmHM)

2 m 9.3 smeflwmeurenr upflundseier @60 @umsmwLLY SEiE WifleusnL
W SHEMEISEHL Seum Mler Coumiul'L &6V QUOBISMIOLILLD  HFLULL (HeTeng).
(BLa) wppd GupPmimLw 2aBGaD RedHTar hIEGGSST Y (SEM)
utjeneu (6uev&l) STLLLUUL (heTengl. miewienmidseilear @F AMpsb: 116ug)
Qeuefluis QpmGymyi, Geyml, J uendl, GuLed. R Gzxev, dnjlervigent L. Nwigewt
Geuefluiy 2016 @eHHH HH6ULHT OHTGHHBLILL (HETENG.

uppPflwrsser GurFensmi(penmeeilevd UsOeuMNBMmWS HTL (h&leimest. LIFHT
eionsd 4 GuUTgenewt (edME6T GemISTeRILLL (heTener. FHd LOMMILD  SHTL6T
CPEVLD  6TETLIUMENM QLILENL WTHS OeTeni(h UTE&GUBSSLILL (HET6N6T.

7



Guraenesmt Folepeold STLIGIELPEVLD 2_FHTJeILd
6U6MND
@efbam ol Co, oaFHTSH HhHd UmHAIFlum
GumrFen et (oIBFman &MU |uFnaFd &hHHH UDHFuT
el el Grpeu1d HTLI6T oMFHTH HHGHB LOMM
A Gurgen et umnyfluim
@y FTuies SICFHeu CO, Nitrobacter
SHMGuT g em 601 @y FTUIET (01I8gmen smue) | Nitrosomonas
QUITB6iTEB6IT Thibacillus thiooxidans
SraTuwiet Brgmeu Crpementd smue | iGesiomenr LMHFuIT
UpBurnsemewt | yamwesll
QuTmeTEHeT

PLIAFDSBTOT  HTRISHHIMOOMU  SlgLILHL WTHS CBTeni(h  HI6wIewIEIdSSHe
BTEIE Fnl LKRIGNMTS euensLILBHHSILBLD.

Geupmd cpeuld  FeHemwil Aol
g0 el@wyd. Souiod  sThH-
el BlubHenest HeMed QBTH&H60
(P6VLD GUEMTEFS WIemLULD.

2 1L HepTHeduied eluyemnd 2_STJewid
ol LD
s_(pUULL &THo UMM 2 ulFeUTIDHMNBHDH S Acetobacter sp.
eUTLOB 61T LAFaT oeuflwd @emeu LU FHCWMHM
OuraiBumTfIGevmmaH6s (Lp6VLD
gaHenwill IpLilaHaSimg).
sL(BUulL stomam | gldeaieten  Gumrg o2 uly  eump | Clostridium sp.
YT EYS T LTH. Bemeu OBTHEHH0 CFuwest
wemm  peold  FhHemwil  minie
EA S
SmWSHIHCHHM BeileuendWITe HiewIewImIdG6T @l daer | Escherichia
astomem eumfeet |2 _etenBurgl @l ACWHmUICUTELIGUTH | coli

miewTeRiw  STmmI
[BTIQ&H6IT

@emeu euefulled smewuBLD L Flge
QaFnleneuaiL s GHmmeuTs S HHBHHT6V
L (BB  eu6m(HLD

Lactobacillus
sp.

fev uppPflwrsser euaTioawiL v MBSHTFRT LUHHGHD DLDHOeVIENL Wenel. RSsuId
@emeu LIeLAUMBMLOEMUIS HTL (HLD.




®  FWTHUTD MBBIFMIL UHBGHWD upmflwm: Azotobacter sp.

* Qe T embBIHIFmEI uHbGWw umPdflun:  Rhizobium sp. o 1b
800G WIBaIGFuleT Gou(hLd.

QuepLbumevmest uPPFWTEH6T SHInOmILdene] cpeold GevmiELe0PeHM  ER6viLl
QUmHBHSHINGLUGIIIDSEI. F6v  FhHHTUUBISTD HIWI(HHIWILTHD SI6V6VS
SIHLOYSBH60 eLpev(pld HemL Qumid. iflsmen FhaTlumiseisd upmiflumsaeaier S
GovaumaHeT FHoasHmLBW Feougd LImUyFleno USTTHBHBISENET  E6N6suTH60
QFwe(penm cpeold UmSH CFUIF GG

2. FwBenm wuhEflumr

SaupneienLuwl BHeoliwFend BpliGurmer (Cyan) @&myewions @Rened  FuiGerm
upflwrGeuers QUL iuGHETDE. SeMeuujld 6ugeud MWD H6V  @(LDMEI
semwliled urflweneled CoumLGHETNE DiBHToUFH HeTNbH0SHHNBHSHI FLPSHTU
augalled &TewIliL@BL. (2@ 9.4)

FAdB60 augaud :  seollflalesr e sevmiser  GeumuBSSULBD.  6T6l
aurpTWienid Quipenauled  QUEHLDUTEOTET  H6oTld a6V
&6l FBHFHFTULIGET (LPeULD  LDSHL HEVBIBEHL T B 6N 6mIHSHI
STesuTLILI(HLD.

FPSTW 6UgeuLd : BHOEVIBIBET HEVFHOUFIETT6D QENEMIHBLILLIQHBEGHD DI6VVSH]
Qurgieuresr  Gggeomnest STWSHOT60  FLPSHTWILOTES
MEUHS([HBBLILIBLD. @ eme6u @ emLou|(HeuTeSHTHGeum
306V @wuHaunNmeSTHCeur  sTewILLBLD.  FoybG
(PMETWDHD  FUPSTW 6ugeuld - LfleusHLUD SH6eNLD LommILD
HemasCapu  Gamenm, &1, FHT DVNH  QRUOBISHM
ougauld eteimeuTml  GeusuBouml  AugEUSHSHED  BTERILIL(HLD.
Fo s G pemenenwls OQamenienel. @CrHend wmmid Gr
Hemguied Heollfley Plaweusar elemeneurs  Fmided
SIVEVGH] BITEVL 6UIgeU HLLMOLIeNLS OHTEmIL M6



(a) sedbseud o

()  sysTw FoBG

T ;
(LpEmEMUMMEN6U I’wﬁ!
""'FE

(c) FWaTW FaybE (PMETUIMLLIEH6Y
— T
=
w0

2 @ 9.4 gwBerm usmflwrelesl H60 @UEEIEMOLIL. ULalMEsD L SILDIPL @eflbiamisEd
STLIRSGHW UTTemeuulsl H60 @OMBISMIOLIL 6UGILUMIPLD STLLLILL (BeTeNng).

FwBssmupFLITSS6T @6rldHNBUTFNEMIH6T. HTEUTRIGHET LOMHMILD 0BT GuTety)
L@l @alssT@GlmusF QFUILWD. QUIHLDUTEVETENE  Al6T  LDESITL 60
MBHTFMIL LUHBHGD DLOMEVIMLUIENE. 2 FHTT6RIOTH, Nostoc sp.  FHWTeor
U embBHIFmaIl UGG FwBemusnflwmeur@b. Anabaena - Azolla gespiwl
oumdl FLLLD oipe  @emewrwimest  Azolla sp. BILUSIOISHSHIL BT DS FN60ILl
uddb@. QuUHUTEOTET FhBHTLILMIBET60 MBSHIFAT UHHHe0TeIgH  Smliume
soooment  Uevellenr  Femmiienu  (heterocyst) ewpeod BHemL QUMD UevelenEFFenmLl
emuuled smewiliubo OpTHwinre mbEHIFCMe MmBEHIFA UNBGLD HTHHHMSD
oagGald@Gw. RBOBTAWLLTNSE QU AFmihE 2 mIjHnamimLig. RHNETHI,
H9HFH HVF GeumILl LeLeaIFmlenu QEBTearigHLLSHTe0  RHOBTHWSHMS
eLdFalellmbhg UTHSTEGW. @eflh0sT@Glys CFuiub SpmmeYENL W b
H60mIBaT e0(HH I LTeUsd (Lpemm cpsuld el Dievevd HFleHbHEH QL HFeneull
QupmIs ©&TETEHLD.

swBetmupmflumr  SST0eIT(H  eueNBWTSRT  FPUUMLHES  H6L  UNHBMUISD
OxmewiLgl. @& Siengaled (akinete) eTILBLD. Reme HgshdH HEVFFH6U(HEML LI
2 _ewie] Gzllemus QTR @ule] Blewew aleHeenTGL. @emeu 2 Wyl
uplensv, eurl gl  elTUMMEMME HTHIGHInQUIm6. 611G DienFaledl FTHBHLOMM
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GLO60 BlUBHHMAH6TNED LHWSHVBIHNT 2 _60JhGH CUTMITILD HETH HTEVHMBHH
B0BHH FnlgUI6T.

gwBemupmflumeureng Selmse0penm cpsod  WL(HO @eld  QUHGLD.
Feldde0  FWBaTTUDMFWTO|ID Faydb@ (eNeTWMM FLPSTWeUTIHSHEHD  6Terilw
seolfledlest  cpevld QUEHBBWMLUWIWDBUTHI SMIPWHEUTET FUPSHTUI  QUIQ6UEIH
@BLD HANBHED FUPSHTU GUIQEURIHEHLD HII(HHIMILTH6O (LPeVLD 6Tl QLHE G LD.

3. UBISS&

2 @ 9.5 @ewwpumeurest Wflelel, HenenQBTeIIL  LLEhFIIUIHOUTET LIBISS:

UBISE @QuasasflwTiLr &0 QUEISMLULSGTWS. Bener Halbse0HhHm
@flwagl (bgleud - Yeast) 606G LLBVSHHMG T H (Molds). Feousdsev UM
BFDHBEN BTENMTAIBMeNg CHTHmIalsEGWw. LehFaumiaat (Molds) OseaiuLds Fnigw
Hewiloymdemen 2 _(HeuTdhG. Q& L EhFemt RenLp eTatemd. Remeu eaiml CFyhg
U EhFemieuensvenll pb@GW. SBmasoTen U ehFeumiser Uflaeaemys  Gasmemig
GUUBETTEO LflaeumenLwens 60605 LUflgoumas @G fluwensy srerliu@o. Lflgeur
BHUUSOTTEO LL6HFT BNDH6T HeMlobH([hHd QBTERIL DI60GHHNMTHSH STEILILIHLD.
lov yehFemmisen flaeurmmensy 61601 LIHOIT60 HewiL OQHTLIFFHWLTERT LI6OSH([HED
Q&ML UGhFew SenpsHHomISMTHS HTellbBL. @& CQUTHIENLDEEHWWILD
6160 DIEMIPSBBLIL(BHLD.  LPEIS6T wmmid ument Gumermeumplsd smewriu(BLd Liehsr
Gumerim euenjFH®Een L EhFemIBIBTNGIT  LL(EhTF6T6UMEVSHENT(GLD.

URBIB&HSHSH6T Gramwer LnCurFeailasenT@w. ABHHIMEHFO (LPeOD 2 _ewTeneull
OQupmis GameTEnd seoeusmfla@Gfiw GurFensmt (Wemmenwd STL(HLO |
BnHs LGHB6MNe0 QBTHURIGMNE &HIHH DEUDMED BTEDILLHLD CLP6VHHIH 6N
e MF &L L(HSHSHIEUSHETT60 o_ewieyFamidleduiled Aflenaswimsduims
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drsren uml@ eudladaimal. @U (heuemiwmasBeur (HTeuy WwOHMID alevmiGHeTe0
Crrwrsd®eT) @aIMISOSTEIN HIENWTGHH HOTMWTHEUT (R6060HHRIH6T,
GouliyEhFemisbam L LmIE6T) GUTFMET (LPEMMBENETL UMBISSH HTLLEVTD. SHelld
BV LMISSHDHH6 LemeyuL 60 SieV6vgH DHLOLBHD Buraim @elmisdled (Lpenm
RIOUHBBHNHH HTL(HO. BSTQIT[H (LPmMUTED EENLOU|(HEUTET LIKIHSSHH6NT
(YehsewmiseT - Molds) elgHeemen o (HeuToHGeUBT (LP6VD  EREJBISLPEHM
QEUOUHEDSHMBH HTL(HLD.

o e Ml ® ¥ \;
a) alsd o HeuTdhsd - Penicillium b)) SIHIDUSHED - LDHI6ULD

2 (1 9.6 : QeICOUHSBHLPENHM

4. pBH60 LGTmQerOLTHB6N

@ 200w

o ® 9.7 a:Amoeba o ® 9.7 b: Paramecium
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Flagellum

o @ 9.7 c: Euglena

Feldbdev LBIMgeL TehaEeT Usvedandhgleualwes @ lueneu (Pleomorphic) eretug
eTTeL UMM 6uIgeumISET MMId QLU QuuTFHS L LenioliyssenTer GuTeilL
USEIG6T, LIFATHT De060HI Fodh@GH(penen eleiuet Geaumiubd. @eneudsen Hesiulm
&Beum  3IV6VHI FUPHTWIOTHBEUT HTEOILILL GOTD. SV BMeWIHEH DNLDHEM6I
2 _Heurd@. YGrmlgevLrasen @efsasnuraments@flwameuwnsBsur  1m
Bunaememia@ FweneuwmasBeur  smewituLeomD. LGymgev(hdbdeT STHMIEUTLD,
sTHIlTOIWL 6ump MWD SMLWHEDCHHM STHNSTHEUTLD HEUTF(LPENHMSHEN 6T
BTG G LD.

dov  DVBTHHET QEMEVBBAIHNTE  @IMWeuTfls  OaTLFied umiseiliyF
Qauiuyb.

@emeu YewTfldseT cpeold GeVmIBpenn BSIUCUHBEHMBULD LI6TeUL 60 Lp6eVLD
Aeimse0 (ewp BSUCUHBHS MHBHUD STL (HLD.

5. wevdsapn Pemev Rmiewiemmidsen (Mollicutes)

@emeu YCymaflGwmlLmTeyb@flweneu. GuifirFduwid uppPFlurelenien oiLmiGL.
amwBamilenmevwmajd  snumBrmilenmedwmeajd  (Mycoplasma and phytoplasma)
BHLFFOUDMENEU 6TRTLHAT6D HANHHIOUOTHS HHBLILIHLD.

mwa&Casmienmeroorad UHGyMIlenTaOTa LD

s Basmilenmerm  UsUelashgien 2 (Heualweis@ lwensu (Pleomorphic) ereiu
Heimev Beummlest euigeud Gamen eulgeusHHedHHEH Benpaugaud eueny GeumuHLd.
@emeu  YGymaflGwmlLr gl LsHmien Waeyd FHPwenel.  @eihiemIs G
ST QUIETLTHdH OHETULLOTLLTH. nLSHCHTLIETTEOWN  F61 (G (LPeNeTULIDMEN6.
alevmIGEefed  Wwalsalad  CurgieuTs  eleoeom  mEBHTLIeNTErOLOTELD
QL (HewteniaenT@GLD. enHBaTillenTevons &HEHHEG DiHH6ne] CFHem euenfFll
USTTSSEIGENT CHemeu. @emeu (HLOYSE0 OMID  RHInmmillene] epeoLd
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ROUOUHGLD. LETTeL aIHHB6T cpevld RDOLHS (PIRWITHME. nLEHGHT
denmerdom &mmm eumHE6T SI606VEI DMWSSNCHHM SHTHMIUTLOISEIT.

emunBmmilenmevondset  usBaum  auflEefled LS EHTLIETTErOLOT S H6m 61
RHHMEL.  @emed  L(HOTE0  nDEBHTUEMTOVTEEHMET  RHHMeU.  Seneu
@Arenwi(hld BevSHHTT HIWISHGHEHHBTL 9SG lwenel. Seummlesr eugeud Camengd
b EH Bemwpujmeueny Coumu@Gld. HTeugmIEaied WL (HLD @eneu CGHTMHMELENL U|LD.
QurgieuTasd STeugmiseier o fluFsFrhled smewiiubn CFwmeNSWTET UL
UL BEISH6NT60  aUeNToHe(ppuTHmel. CuTHieurs, Geneu Geul (Hedefl  epsowd
sL&HFSIUBLD. 61eiBeu, @eweu Oeoul (hddlell wHMID HTeuy 2 LedaieT GSeibd
QUHGL Gened DI[HLLUSED MMID  [HFMHMIULTeTe] (pevD  BTDOILIHGLD.
@eneu STOMIUTLY  DIV6VGHI DMWSHIHMCHHM STHMEneuTd  SHeuTF(Lpenm
MW HTL(HLD.

6. emeugerd (Virus)
a) Gurg @uiedys6i

meugdsHeT  LBrmaflGwrlLreys@fiw @umsmwlemubur  Die060d Ruldd
flwrlLreys@flu sH6ev  @omismwlmUGWT CFJHBHHE06V. H6V @(DBEIHEMLOLI
uppenel. all(phaE UGS HevshHNEG CeuaflCuweTenCursl DmIGFUsH maBuim
VeV G  BALCOUHBEBSHMBBWT ST (HeudHsvemev. @Henmed 2 UlFmIFE6eTTS
Baupemps SHHUSmev. BGRUIDID @HUPmD al(hhal MPEISS S HD
@e1  CaTomevenLbs Uiy eneurssser GQUHSHMLUGHIL 6T  LedGeumiul L
SIMCFLF QFWSIPMHMEBHT (Pevd CHTHMIHML FHUBHHIL. ICUTH Seneu
o uipmidseaillar BLHMBMWS STRlGGHW0. al(HHEHIOUPESS BH60mIS6TaE)6T
LB  OQUHSHWMLUD 6TRTUSHRITE0 Gened &L (HUULL QL (HeuTeniseT O @L.
RVHATAT HIEWIHGHDS STLIQUIMTLTS WL (HLD UTJoHSHamIguenaled  LIHLO6TN6D
Fnilweneu. etaflenowimen L L enLOLILGHHmeTULmL WeneU.QUTHieuTs  Blubdelas
LOl6VMIBEIT6VMEN EWLOWILI QUIT([H6T QesTemMULD DeNSHF GLp Capsid s1e1n s 2 _enm /
LMW OBTERILene. UJd 2 6edm / LD @M GNHH 616miemnisbemnsd
weiren UJs  (pevddmmisenmest  Capsomeres  @60TE0 L6  6DEUTHHBENT
Aoiyflewwoll usrisswres DNA oi60608 RNA mé Qameniienel. @enel  LJHd
Ozmely  OGurhupempenuis QBTEBIYHLUILSMED  TaTLSHAIT0  BLoevdELons
RNA samen@uim oievevd Ursshesm@lys@ilu  Gbrdumismen@uim ©ament
RHUILHe0em6. 6TeBou, Sjemeu alHHSH UPEIBS HvHIHIT LIHHOBHTEGHLILL
Qumrplwpenmuied smBUImHEBGHW. RNA emeugasset (Reverse transcriptase) miGeusrd
gretendPUCLe GprHwd cpeod RNA ;3 DNA o5 ommmiid.
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b) 2 _meauelwQd HEID eneuFHeil 6UMBBETHLD

s 2 emm / WLy SQLUenLWmsd Qomeni(h @ HeusnaWTeal 2 (Heuailuied
FOFFTHET @6l STewItILL (heTener. (2 9.8)

1. Qzeddsed (Helical)
2. mBar@asLBymer (Icosahedron)

BBeoujeiten  FOEFFMT DQLILHLWITHS BT NUTHSHET 4  EUMBUITET
2 meualwled eugeuEIEmend &TL(HL. @60d®s0 (helical), QuTEIGEHL Cymest
(Polyhedron) Héseomeng (Complex) ommid 2 e»m OQBTEHIL M6 6T6ITLIGITOUT FHLD.

® (360EH60 MOUTHHBET - HWIL 2 MHWTET  DI6V6VGH| L6TH6ITEMLOU|ENL I
GameI(mHeuTeg)
o g1 - Grled emeugerd (Rabies virus)

* mBFmLxs Crrer / QUTEIOHLCy60 - MBFT Q&L6s FLOFF(HEHEGHML WG|
2 5T - 9Geim emeuysd (Adeno virus)

* FEBHeUTR MOUTFHSHOT - aIMIHEG GCOHULL F&FFTHEnLer Geodsd &L -
LenLLIL&SemeMULLD Q& TeIL 6m6u
o 1 :- uppPflum elopmisé (bacteriophage)

® o omm OFBTEWIL 6NEUTFBHBHENT
2 FHT - gMSHHTY CHT6N AUQEUTEIH LUJSOLOOTEIH H9H 2 _eNMUI6TTe0
GLULLIQHSBGLD
o2 F1 :- Qaled FIGevded emeugerd ( Herpes simplex viruss)

BlujbsefdbasLileud
ﬂu&,&aﬂ&,&,iﬂmw
" "., @605
. To2op
Y
@L&:GTI
-
Ws
2 o urs 2 ewp
Icosahedral virus particle Helical virus particle ~ Complex virus particle Enveloped virus particle

2 (1 9.8 meugHSSeflest BI6TIE euemsWTar 2 (Heualweosamenl NFHABHSHUILGSSID LILBIS6NT
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eneuyaBHeMen GLIHHHLD

R SHelwren  elmHhSHeUPEIEDS SosHHaeT 2 LOFSIn @M  MEUTFTEIH
IGMN RHH DUNTHBEHBTR MEUTHBBNTHL QUHBBHIIQUImEL. 6160166,
mUTHBHT al(BhFH eupmIBGGHI urflu urdlienu gnuBsHHid. BHeaTTed SHal
Jomenr GBTUISET HTEUTHEIEET, alevmEIGH6eT oMb umniflwurssefled gmHuBHSHID
maugsEsHeT @M OFefleurer QUITMI(PNMB6TED  GILIHBHLOML UIGHTFnIQUIEHE.
Simeuwimedsst L@GUyeul L / fleuenLwid gnigul eul LD WwOHMID USFLLEDL WG
FalgUl 6ULLLD 6T6ITLIGT6UIT(FLD.

u@lysul Liomengl  (Iytic cycle) alpbal aupmIdds SevdHlenar dPeEGw CH
Geusmenuiled uUBTULML WHamgul Ul Lo (Lysogenic cycle) emeugdlest DNA
a5 alHhEH UPEISGHGHHNT DNA 2 L a1 Qenenibdhl H0HMDH SPHHTH
QU(H&HSBLOMLULD.

uppfiund elgpmid @eiflar UG el : @miE OFefeuremr 5 U6
D _6ITEM6IT. SI6M6UWIT6UEDT:

® @ememiliy (Attachment)

® oa(pmeusd (Penetration)

°* o UIFEsTGLY (Biosynthesis)

o  (pdeusmwLGHe0 (Maturution)

®*  QeauafBuwmmed (Release)

@mentiiy : upPfluns  sevudHevieTen  QUTHSHBHOMET  6UTEIS  DLOUIGHSHIL 65T
MEUTTH EEMEIHED (LPSHEVTEUSH] LIQ(LPEDMUIT (GLD.

2a(hHeUsd : @emewisNGHGHL Um@ upPflud elipmiduler DNA opegl U
flwuns  seusHaiel 2 L FSHSIUBL  RFCFWT(LH WIS
upPFlwnesFaHMmT 2 MLHGW OBTHWSHHETEL 2 (HeuTdhsLl
u(bLb.

o Uljd : elmphba eaupmduler  GWweamelsdeTen eueNmBIG6T LWL

QzTELIY &F emeurdlest DNA 2 10 emeufads Gflw Yrsmisenn O T @l
upw. @pBlemeouled al[HbH UPES HVSHST DNA 2 ML H60
QFwer(wenm SHrewrL LIL(HLD.

WHTUDL ;. om sLemeu upBRD elpEda@iu  DNA 2 1b LJSHESEsD

SV IO QzTGsHsIUL LT 2 LangunsGa  maussEfu DNA 2 1b Urs

Caymeid 2 mpud @t CFIHEH (PIDEMOWITE EMEUTSd, F6v01ld 6 &S 61T
2 _(HUTHGD. BGHI (PHTEUMLFH6D 6163 SIeWLP&HBLILIHLD
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QeuafiBwmmed : @miIFwins, uPPHFlLTSSEIEmET 2 ML 5HIS CBTaw(h eilpmid)
&6 GeueBuimid. YHSHTH QFHTGdBHUULL a(1pEIE Do) idH6r
alpbd  aupEIESEH0GHHOHBH  OeuafGuimid.  GeuafGuimiul
el(pmid emeurHeHHeT RSOTH UGLLY U LSHmGH Dieumnest
SimEeieTen upnfluimg seomisaialieT OHTL (HLD.

£ Qememriiy
ﬁ‘a‘
.i e a(pmid emeugdlesi DNA
B Da 2 LGsId alphsl
E_:]' B GeauefGumbmed @:::D aupmIES DNA 2_enL S
; / N, zF
-""I % 'L 7
1:3 ==
-
¢ 1\ @ | S
Q A\

g .t /

BMO o mevmar U0 BITS6I

Yo @%s)—(Fel%s

0 e CFsed ) oaurssGiu IGammb
HYID Yrss Gsm&uy

2 ® 9.9 : upPflund elupmid @eiies LGUY eul L LILg e

7. emeu@ymuil (Viroids)

Fflw urgisTOYL usdLWTeT  Urs 2 empwdm mHieurest RNA & wl(Bw
OxmewiL.  glewlsmamer meuCGrmuil  ereiupL. elHhEH  UPEIF  Hevd et
ouemIBMENL LWaTU(bhS S deumnanien@smBus wi (B QuhEBSLmLUD. R([HbH
STevid, emeuBymuil  eTelalls UTDUMTWEGHMeMUID O TeuTigHLILH606m60.
upNle  QUHEBBHHNGHSH BCHewauwmen  FOlbenEhBenen WL (B  HTOLD.
ameuBrmuil. sreugmisefley OaTmmideaper. Spemed Goum SimSseaflsd CHTHMS
VML HHHTH DHTTERIGET QHIUDT  E606M6V.

8. UenmmBuineiizmen (Prions)

@emeu UIsHsHsTeonet QHTHmeanigul  HiemlbmndHer. eneuengalld Fmlwienel.
Bpusdlefisseon  Ge0eomoBeoBw  6umpdh  FnQUIGILET USFLULML WSHFnIgU
CrrwrsdsanT@L. Beweu alHbHSH cUPEIHG6TET UFDUMTUIEOEET  &I6m6uT
Oamewi(h usFUUMLBSH  NenpCurellar UrssHmaud Sleupenmsds  OamentGL

17



O3TGHHHH OCamaienw. Qemeu  Fev  UMeMeUBTMILD  (PeM6eVULL I9SH6iTlsVID
Ceremw gOUBSHHID GHIGBHMTHS BTeILUBH @M. SHEHTUISET  6T6060TLD
BILWLY FoUbSmer GhTuisenT@LD.

2 _SHMJeIonsd :

e Transmissible Spongiform Encephalopathies (TSEs), eGQenefiled Quiflws  Geump
LEI&6T clpemenuiled 2 meurdld sLmuehd Bumein BCHTmmHmnsHd SH(HLD.

e Madcow Gmmui (disease) eidim Gmmwimesg 1987 sefled IHMSHET0 SpUG
grer CHTWTS @eImISTeIL LLL G|

e Creutzfeldt-Jakob disease Gmmul (CID) sereiugl WemmBuinesiseflenmed emu(hLD
R wald GChrTUTEGWL. @MPUWID Vg SEBIGLD  LIPM  HLOUBLD
Gumgid (transplant) OaTOMISG6TENTEN  (GHHHHWS (GHMIBGU UTUIFF6D
Gauid Gurgid welsallelhbal walsmisdHd CaThms SLHHLUMW. TSE
OsTHMISH6T OTLIQeN(HESHI LORNHMISEGHS HLSHSHLILL6VTLD.

SplumL QuUIFaL P OFSMPOFRILLIBISET :

i RIGaTNEMST 2 (Heualwsd oMb 2 uljy @rFTweralulsd EuIeOLEem6Nd
BOUSHBTEHF QFWMHMHBWTHT  eUaMTULLL SEIS6T0 Dleupenm  euenfluSH  ieud
wm@. BsHsmaw Fev SigliuenLwiren Spulednl g OHTIHeOmIL L (LPenmE6T
SIUFAWIOTGLD. 2 _HTTIOTE @hH CHMEUWITET HIeHTEwIRIS MU 6u6eT[d@HWLEUTSH
QFWMHENBWITET eUeTTLILLL SMBIS6T LoMmID HHOIWHEHSH0 CHTIHEOHIL LI(LPenME6IT
eTeoiledl QHTMMI E606VTOL G(HLULG! SLLTWDTGL. @EIG SSUEUTDTET DLl
umL puieyanl. OaTNeOmILURBIS6T aluflbsiul (HeTemer.

ABOLPSHD WD

¢  HmHUOWPSHHE0 6TRILGHI  6T6060T  CUENBUITET  HITIGIEIGTIT  6UIQEUEIH 6T
IIBTOUH DNHNNGHBET DILBIHOTH, PHGHWD D6VVH BHMID CFuwle
(LPEMMWITGHLD.

* Quendla wHMID @raTwerds SHWOWIPHH0 6O SHeuenswmen &lHL
WIfleHe0 (penmEeT 2_6wi(h

1. Quenda(pemms B HUOWIESSH60

FFesulnwenm, 2 eFGeuliLpenm, LosIFeae] AUYHTOTHMETL LTSS

aRsL LY, UV sdjalgas@lu (BeHdHeo seaiuea SHmulwbleseilsd urailasiiubn

flov QUETHBUPEDHMSBETT(GLD.
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® FrGeuliu (WPenm

@mi@ BID LWSTUBHSHID euemlyL &b Qeuliommiiluieoy Qsmewi Camg
el QUITHATHET DIeVEVG HFeumidaT wHMIDL Caumul L SpUla|gnl 2 _UH
gewimIsen FFQeuliupemmenwitl urtealsHg hésiiubad ams. 2w Geuliu
Blenev LOMHMILD SI(P&BLD eTTLMENMLI LTSS LFHEISmen Sienoliuile]
QFwIeug @EIG B OUDISETMGI.

o _FHTIWIDTH, D(PSB i(HBVMEILILITANEGH60

BEIEG WSS IABLY D0V  DWPdsalBEevmeall  LweailbhiHH 1
atm/ 15 psi oipsabd QFupu@Gw Brreluler Geuliumlenso 121°C @s0 15
BLOLEBIE6T emeushd(heHsLIUBL. BHa6ursl LHeampBuimaiser Haly 616060m
HITTENIRISBEHLD SeuPMIeT DBNGHHBEHLD OBTe0LILBMISNE GLD(LPEND
Gurgiomeg).

FFQeUlIL  (LPEdMWITEIH  eUNMJULL &S,  HMIFOH6T, 2 L L|GSHHB6N
(syringes) opMILD 2a1fH6lT, HBTHTT 2 _LISFOIEIGH6T LONMILD JEN6ITUL DIHT6UD]|
2w GeuliuFlensy MWD (WPEHBHHMBHH HTRIGHInlgUl 2 HLLgHeT (Items).
HmlwPssl urealédsiiupo. eevsom  Gumurliysseflen Brmelu®d eug
Hapem RmHUeT Hewtewmigll UTSHHTHISEHD Fnl @D(PemMUled &SmHLllwdd
6VITLD.

rFQeulIupenmd HHWOWNSHNBESH D(WPHS SBLUMUULD UTENSSE0TLD.
® 92 6 GeuliLEpenmd

semieImLILTSHTEIS6NT, OCuGHflobdlemienummiaat SHHWO  L@&GHSUUWTL(H-
SFHUUBL  aumemmIBeT, SHW UGHHId oeadlser, scalpels @psedlwieo
@uupempenwitl urelggids SmlwdlsaiuLo.

1. Grrpwrss sauremeulsd QaiuliLBHDHe0 :

Bz GauliusHHUOWPSH060  sTafl  (eHPWTGLD. SpUIegnL mIGeT6  SHL
USHSHSID euemeTmIGmeTUD 2afldenemud ommid scalpel blades  sTasTLEUMENM
ueiger &Lfled DieVevg Geuli W HIFTFEF GeuTensoulsd QFBHBIMD  6uHLOEIED]T
Qeutiuiu(B S IeuBeT (pevld SHWOWIPIIUSDHEG BWpenm uUTalsslubLD.

2. aflpgis gmbueonsd SPHHe0  (Incineration)

@l HHaEH BaTe0(HUmUL UTalSSHIL CQUEHLUTID CFUIWlLGSETDSE. SLDPenm
mauSHWLFTmS  sflaysmend  HEOWPluasn@Gl  ureldsiiubEaima.
CrruITed  GFeuTensouled 6IfIILUSRT  (LPEULD  [HIGHICIRISIHET 61flGHHIF FTIDLIED
Quplu@LD.
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3. 2 6f - euefl EEHLOWPSHBH60

RLACUDHMIL(HEUSSTELPEILD  HiwIewmIS BT CETeoeLILBERIMS. @B 2 60F
suefl  seeu(hLiled 170°C Qeuliumlensouied 2  ewflddHwmevmiset  SlmHLwdeasLl
vweTu(pSEILmed  CUETILGARTDE. @DIPHDUITEISH|  HETENITY 2 LIS G0ITEl
senmen  QUSH B eTBIBT, (& BHMEUBT, (PHMEUB6T, GUTHHE0H6T LOMHMILD
sewienimly QuiHfle Hemremimiset SmHLOwdaaliLbBaEeament.

®  LTUIFSFITEHSLD

oruilerd uTWIFF] etesiueu] Ooedellw  Qeuliud epeold WY LMD  EHEUEST
GIUME!  L(DSHML SV [BHEH  HHHBLILLEVTD  6TOTLUSHMENS BT MHSH6UT.
@samBurg Wy WwHOID MEUST EISTLDMINT Femed, @enpul ML LoMMILD
Gurgememili QUMIDTEILD  6TEITLN6 LOTMMLOML TS LILDSHMLSHM6V JNLIBSHSHILD
omdBMmens  CaTevev  (pipujd. LTDaTeudhHed @DIpenD  UTIDLSHHMm6TSH
HpOwPiusn@l urallasliubGausarmed UTWIFFTTHSUULL LUTeD 6161 DenLpd
slubpIImg. @aar GChrasbd wWTHalsd, ChTuwiTad HiewTenimissamen
SN DSH GeMepLlLelle & HiewewBIES GHlgsH0HTensulle 6Tevwenisama
MWSH GHMDSHH BWIL STSHHDGLU UTeder Sy CuemtliLBEeTma).

Gndw Gvy - 2wy Geuiuwenm (HTST) @wwenpuisd Gsuliumlensowlmeig)
ABH GMOHBH 72 °C @60 15 QFsbsa1H6T heushdheasiub. ST Geulium
emeouled e GBI eneusHHid O@meTenhd (wemm @@ 63°C @e0 30 B
LBIS6T eneudhd(hHsLIubLD.

@emeu @rewi(hd LFHTen UTFFITHS (LPMMBENMTGLD. UTLTRIH iF - 2 Wi
- Geuluplemev  (UHT) umuiFggressdHed  HmOuflessiuGaams. Smi@
uTeoneidl gm ST  140°C  GeuliufBlensouled 5 QFHHHIHEHHGHWD (GMMEUTH
pymaluiemed  falflwgsasiubGdaimg. DiHH - Goefplred @sveomnBs0 S
UT6LTENIGHI L6V LOTHBIBEHHGHE HemehFuIuBHSULGLD.

* QardéasF QFUIFH6E0

FHFIFHFMmFEGU  uTelsaiuBd o usyeumiseT  100°C  Geuliumleneouisd
Oardass OGauiwubpd. QuEbuTeTer ChTWTSE  HiewemIEISH6T  GLD(LPENMD
ufled QamevsvliL(HLD.

® RS LD 2 FTYWID QLOTF6I6] 6UIPH6IT

Qeutiuommid @weoyewLw / QeaulusHnmEG 2 _auyHmanienLw  HFeUsIE6NTeo
OBTHWLEIEMNMHOBTEIL.  HMTFOH6IT, AIMMLOGIHET HlewwTamullHEHT6060H6T,
AUSFDIHET OO  eUETTLLL B  eTeiued  @(pemmuied  Smlwdlesiu@Lo.
QeupPLsHenaill uTalldhg eugsalamLTedh CHTOMm BHoHsluL  Geuesiguiene
OFaSHIUL(H FHLOWHEsuBD. 6uguiled HIGRTEIRISIHEHD WHMID 6UIgHTeuLD
SHTWSHTHAOD SHTewrLiL(BLD.
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Qeutiuorilwedy  Gamewi  Hyoumisefllear  SHEOWPSSMNHCH  GLosTgeaiea]
agSH6T ugeueLTal  urTeléaslubBdamal. OweaiFeals] eugsefer umwer 0.01
um  @edmbal 0.45 um euswy GoumiuBd. Remeu QUEHLLLITEID 61606V GO 6vT
HIWTEDIRISBEHBGLD DABTEUFH eneuFd MMId Fev QUi UTs cpevdanmiser
SILBISEOTHL  LWLGTLIHSHSHE0TLD.

e UV sdljeizFed

@mIE mevemSseT ChrounTsds sdHjaisFasE o Lubwurg DNA e
mLeugamGeor  /  urdluenLeugam@er  GameveolILBARIDE.  BHBHSTVID
@penmuisvieien LFHTen SHEOWITERIH HLSTS, HEWIEITY MDD FHleNNH6iT
Guneiy Hewio  CupurlyseiemLre UV sdljsenr omBmed QuIeoTHd
aRUSTGHLD. 6oy BBIYwTessd CHTHMSWMILD 6IHeYD SmHLludlssiu@L.
meusHwFTeneoullssr SmmEsefar el /| STHN DiSToUg FHIHT FHHFms
SmME6T oD BTHM  BwenLseier HEUVWLINSSNHGHL  QUTHSHSLOTET
(LPEMDWITGLD.

2. @pomuen (pepd HmUwfsse0

@upenpuisd dev GrFTwemEenTer :  aHelaT QLenF (h HmID &GemT
et @ QLewsF(h (Brewi(bd euTwH®E6T) sleiler HHOUTH  SLDpenmuiled
urelléasluBLD JHIBBHENT (GHLD (chemical sterilizing agents). QuU(BLOLITEOT6
@rsrwens HHUOWNEGLD  gHIHH6T Hewenmids  GHgsHosTems  BCuamianE
WL 6ud] GHMDSHH MeusSHHEBEIUBL evevd GChrumsdsefear ugbul
AUIQEURIHAT DISMMLILI(HLD.

aHEINT  QLENFLLTENGH  [HIGHINIBIEGBMETULD  SeuDMIT  iB6a]HHHMEMULD
OameveID. @G 2aBHHYLHMET WSESH. 61186 MeUSHHUFTENLHMED BHL 1960
OwHMBHHM6NE QHTHN BHGMUSNEG 61Hela @Uendl (hl uTalldslLbaleaTma.

Bacillus anthracis @& Sise5HEeMa1med OHTHMISHEIHEG6TENTET LpiQul SL gL L1
uriiyset &Cenmlest @m@Lensl (hdh SHIOBIGmTUUTOISSHIS SmHOwdsaiu
Haipal. Bx Qurgieurs BIuflsfiige @&GCenmHGammmebINE&G (e umaldsl
CEEE

GUeTTLILL BLD FHWImiflghgH60

HlewIewRIS BT DUt QuIDensd eumPlLoTEUl  ewwT, BT DV6VH  6cu6
eTTLIMMIED BMB(PIQUITS] 6TeTB6 DieuDenm LUINFnL SHDGHS CBTemwi(h eUbHSHI
SlupPlet  eueniFS, SaIOUBHEBHHHDBTE RSB BLUHSHEDDIHN6T  6ULDEIS
Gouewi(ho. puieygnl  BlUbBemenuled HiewewmSBNST  uenjFHHEH S
weuFwiomesr GuUTFenemTenWILD, L SHMBHWLD 6UPEIGMISDETHS SHWTFHHILL L
@ GuTementll LUSTTSHSLD 6UETTLILLL HLD 61601 DNLPSHBLILI(HLD.
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R SpUIR eUTTLLL BHH6D 616060  [HITTENIBISBHENETUILD  6USTTHS  (LPIQUITS.
@emeu  UEMTTHS  (PIQWITSEH  HiewwemmIHB06men  empsHslLBSemert.  Flev
HICTTERTRISBET  616%  6UMTULLL SHH6VID BHeo&  euenhASimer. CHBeusmen
generl HlewienimIFEeT alCFHE 2 sHmsb Geuesiy HHSTMen.

R GNGS et rHFluled STelILBE I HiewewIRS BT Q@ eUeTTLIENL
BIEIG6T 6ueJoHd alHLOLINITE0 @aleuenlL &b SHHwmeudlwiomer GUTFeneul
USTISSEIGEeT Gurgiomesr oieme] FFedly Oumrmdsoner pH  Gumsimeum
mmd  Camenighes Geuawi(hld. G6laL BLOTAIH DLTIDUSHD SHOlwlesL
ulL mlemeouled @més Geuewi(hd. HTeuzkl B IHBHO6UTH 2 _ulmeien
HIeWIEIE  Sleemenujd OCBTeug(hdHdd FnlTdl. 610G @ 6UETTLILL HHMBHSH
sWUMfla@G  Burgl 616060TH  HEWIENITY 2 _LSJERIBISEHD SHyeu  CuTFenemis
BMTFOBEHD HHOwPbaiUL Geuewsi(HLD.

bacteria , fungus &emenm eueMFULSME (WewMBW Gumaemesmr  ga&my  (Nutrient
agar) - NA o _menenddlpmi@ dextrose agar (PDA) opdlw @pewi(h  QuTgieument
oal_smIG6T OQUIHIUTHI UWSTUGSSILBIGIDT. GUTFMET GHTT LTS,
peptone, @empFHFFmm Gamguid, GHCeMTenyl gHTY WOMID STWIFS 6UQHS
BJ eleUeummTed Sbsl UL (BeTengl. UCHCeusmen (PDA) openigh 2 (Hewensd
ApmIG, GHEnsCxTa (glucose) gamy LOMID STUWIFS 6UgHs BF 6ITLIMHMDTEL
SBBULL (BTG

BEE gaTread @ Hewiowrs@Gh  Smelwursl  uweTUhSHSUILBS RTINS
gamysl  40°C @n@&Hs Sweiten  Qeuliupleneouied HewioondeaGIimgl. DIBTeUS
gaTengd CETemi(heTen @ 6UeTTLULLL &b @ SHeWID 261 HLD By (GLD. [HICUTTERIME
BN UGTTLILSNEBTHS HeILOOTET 6UeNTTLILLL SLOTEIH supenowmal Qummlée
HeEMIMBIBET DIeVeVFH BFTHMD (HETUIHMED HTeuILBE BTG

gOemeled oBamlons HiewemmSBeT GUTHUTES HowHm Bemeouled GHmery
Hepert. @ BHww @of HeEwGsGHS STLQUITLTH uTTenauulbhwBursl i6u-
STOEIBEHHITH Seunenm BID SWTTUILGSHS Couswi(BLd. @eUeuTmITer  6udls-
ofled @etm FTWOL 6D  SBHTeudH FTWSHMSL UWTUHSHS  HI6TwT6mImIs S emen
BoGwpm Sety CFwuPuThH DpGLD.

SLATID  HlewTewBIFBMNF FTLO(HUSNE (PTIL DUDEDD  [HIEWISHSBTL
&G 2 flu auwsHeHE Bemeolubdd /uHss Gousti(h. (RmeNGHH0) @
eTeMl FTWILD 61U @(hH ST HTJ FTWHHNH @ HIHHMIF6D BI6V60F
INHCHTEL HMIF6O LGLD. @ 6T6fll FTWD LWSTLGHSSLILBOEUSET  (LPJH6VT 60T
CrrssoTag (P Hiewewmdsmenud QHafajubhdhssd (highlight) Sismeug
&H6V6UIQEURIGHET &6V QDM HENLOLILSHSET LOMMILD SQLILINL &  SL L HLOLIL|SHESH6NT
Gureimeaumenmsd OFefleurs usTallusnE@ pGW. eeflw Frwmrisefed Fev
methylene blue, crystal violet, safranin eT6TLIssTEUT (GHLD.
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BlswiemEISSEHD GBTUlSEHLD

Qurgieurs WIS LML) HIGBIEIRISEHET SIHMETEUTHS BT ETLILIH S STDT6IT.
ereimid, WpilerBursl  (pHelled  Hmulesr Cuimell  sufluled  smewiuBEeim
miewTeTRISBEDHLT, UHsTal Upsdamn Gubmss OsTLImU  gnubBssid
eIn&l. supenowitd Gemeu Lactobacilli @enmisenm@id. Lactobacilli opemg ydw
GWHMBUINT GHL V6L F(UpSTWIOTHS STeuliubBASImgl. Wpiier ey eenerw
uev miewIeWIRISS HHosTemas 2 Leler o L ymwors / Cuouylinied Gumaéso
mLWG OBHTLEIGSETner. Beneu Wwelld 2 L 6061 FTHTT6mT HiewenimIEd Fnl L LD
6160 MPSHHLULGHRINSI. sTalanid Sy CrTHAwioTet el 2 L ellaT 2 6T@emLp-
WIMBIG6T  [HI6STERIRISIHET SIMMENUWLITEDS SHTeRILILBS TSI

@hs mewewEdsNST @ UGH BCxmelsr Ged FpHTWIOTHS HTEwILILH
e GG GQuUEHLDUTELT aTemey 2 LelaieT QFaim o aTGmurliysseailsd
FPSTWIDTHS STEILILGHRTDS. ReneULITEUT (L&, O TemienL, GmymLomer
aouTFlIUTeng Gumaimeumplen FH0WeaTFaIaE6T, GLMEEM]T Feell FANBILILTmS
GumrestmensuwIm@Lb.

QR FTHTTOIONET SpCITHEWIOTRT 2 L 60 DIHDH 6T60T1600Td 60 & UITEN  [hI6v0T60TRI)
sm6nd Qsmeawi(heTendl. Rd HevmIBeie ceuenibensd 1 x 107 weals 2 _Leomeaig
1 x 10" miewiewimds seomismend Oameani(heTeng el AU LUl (HeTeng.
Bz wals 2 Lnpaomseilen uTiss 10 LEIG AH@HETEUTET  HlwTenImiS s
BHEVMBIBET 61601 B (HSLILBS BT M.

@eoupnilest  QUELLUTEOTERT  DEIFEET  QUTFHIUTEHS HEIEG elnenalbsTHemel
SIGVEVG| BTN  LWSSEImuIemneal. 2 sTyewionsll  CummGLelsd  Wsd
GmphHenaleonsst  Escherichia coli @endl FupsTwmisen, Salmonella typhi
Gumesty Gmrul efemenailadlaim bacteria @oflell FUWPHTWHMBSH HHSHIGMSI.
QupmIGLTD 2 6iten  E. coli, alpmdlsst K smuyd elpmmidles B ullesr Hlev suens
MM CFHTGHIEID. Qewer  GHHH AGAIIDTLTS DBSHHIMEHFILL (B
© | M&BEVRIGEMTEY LIWTLI(HSHSLILBS TN

wells CrreadusdngG bacteria Heflelt  (WPHAWSHHIUSHGET  DIEUTTENLOSHBHT 60
eal(plLIUBIEeT Probiotics @engl &sMendsEG S (hF QFaimgl. Probiotics 616U
o _ulmeiten miewwTewIBIS BT  UEMTLILSEHNMTGID. 2 HTyewid Gumsl g
@ Heremowmer alensnenal jeflsdaimg. Feoo GOUIL evsHfle idlsvm
bacteria semen 2 _6TQeN(hHHe0 uThHHCUAmW FBleoufshd OCFuis miewianulys
Oarevela@flw HdFemaulei@urnagl  Salmonella enterica @ FLPSHTUWILOT 60
HHEHBLUUGMBL LD SHNNEHHET HILIQ HMaletmen.

QueplbumevTes el 2 L 60 Hiewiewimid o uliflens gnl Lm&eT (microbiota)
SBIBHOEMEI. SEUUTHTET  HlWIIBIFDB6T FHHTIUSHDGFW  ChTwmossen
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oI SIempHBLLBSement.  (opportuni stic pathogens) o _gmyewions  E. coli
Qurgieurall QUHEIGLENED BT STEOTHS SEGMHM Heneouled STewiliL
HIIWGHI. DDTQID  Beweu  gemertul 2 LM USGSHBEHHGT  HIHIPHST6L
(Fmipyluenu GasTHml WwHMID HISFUITeD - FaurTsh0sTmm) ChTuisamen goUBS
H6OMD. SeumMled Flev HiewTewIBIE DT, GHUIUUTST BubHeneisaie S 6%
2 LI HIoG BMLSHHTHBMEIBMENT LTS CBTeTeushet cpeold CGHTmmic
&6 JMU(HSH SIS STM6T.

QaTHE CprisEr e QBTLIUTEN LSBT

e (Pathogen) Gpmwinégd / Gmmul alenenal

* QGrrevw 2 (HeaurtdsF CFUIwsanul SmSEHeT or QUL &eT (virus, prions
Gurmerim 2 _ulgmm QuTHL B6iT)

= elmpba eupmrid (Host)

OHTHMIGHG6TENTET [HIGHIIRISBMENSH HOIH 2 Lol Djevevg 2 L edar g
aumPBHGH QUHSHWenL W alHdlean Dmid.

= Grrueilmenald@ @wedy (Pathogenicity)

R dhal eupmSUIST UTHIETUmL NeuseaT 20T alhhal eUPmISulsd
Grremw o HuTsGEND @ ChTwTESular Spmmev.

= gL (Bewiewd (Parasite)

I0EsTm o ulgmdulamiet oevevg o ulgmiduler W (alpbha  eupmIs)
aumpha alpha eupmSuTelmbhas CUTFmeIL USTTHBBISEMETUILD  6J6N6UTL
auemIBM6NLD QuDMIS O&TeaTHEIn QM DEE Dlevevg CUTHLBET.

Gprwnsd [HiesienTRISGelaT @wiedLs6i

. al(phH UPEISUIET 2 L60 HEneVeNDEEHLAT @HHILCUTSEInIgUI MLl
QUEMTFS HlemevenIDEmeNdH QBTEIHHH60. (2_+ 1) Geuliumplensv

° alBhHEH  UPEISD  HEOVBIGEHLET  @QULSHInQUl  BLLDIDLILSHM6TH
OaTenig(hHHeVd, eldHha  eupmiduler  urTssTUYl  QuUTPlpemma
EhdBG aHITer  UTHIETUYS  SLLMWLIYEEMmeTS  CBTNgHoHHVILD
(2_+1b) 2 ewiey Capsule, Pilli.

° BFHBHMEN 2_(HEUTHGHHV : ABBFHBHOT 6060 LNBHFHHSEHENT.

° Phospholipase, Lesithinase, Hyaluronidase Gumesip 2 L Lj@wrmmed / LedL
Quhs@D SpHMeVIGEHTET CBTHWBISMmETS OBTEUUTIY(HHSH60.

. alBhHE eupmIFuIsT JICFLF QFwLaI(WmMBEmeT LTNHMSHIngul DNase
Gurmetiny OBTHWEIEm6TS OBTEUHTIY(HSHH60.
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2 &EJ wppw 2 S&rsH STyenisEnL

HDG o2 _HETHHET  BTTISHDIT0  HlewewmEsaT  Hogl — Grmuleienen
b @uisoenu GeuafliubGhaIFamer. 2 SETD eaiug ChTwTss qQeipearg,
Grrwisilenenals@n @uieolle HIw / Sleneweud GHMsHaingl. Fev Coumuimads
&6 2 WIhHeNe| 2 sATsHmHUD (chicken pox virus) eJeneTwiensl (& eNMb-
Honmey 2 SHETD / 2 SATD DIDHDEDEULITHO|D 2 6T6Ten.

Crrwrsd ealemenalsAHain HiewiemmIS ST  Fl6v  LFOUMTULIEOGHH6T, Sieum
et ealmba eupmidemw GxTomp  CHrenw 2 (HEUTEHHHIMIQU  HTENLOMUI
QUPEIBHInIQUl  HTTenNEmeN  GeuelLBHSHIFGTMET.  S6UUTDTE BT 6NH6IT
2 A HTFeE6eT 61601 DMPSHBHLILHLD.

alpba eaupmFGGD CrTwTesSdEGHD @mLuled 2 6Ten QFHTLIY Bubss
FAn@flwg. @men @aGauTaimid LHmPWSHST CFupuTBHaamenuw, CsTHD
uT(h&dememujd  mHMWemSEGIDG. SeusuTorer QHTLFLIET  GeuaflLmLTeg
Crrwrsduilens o sdrsHevid almba eupmdSuisr urgsTiyl Qurplpenm
&oMe alenasFHmeflevd HHEIEU|eTeNI.

2 5855 sryaiser GrTUl ealenenald@ld DpDHMmey JAHEfEHF OCFUIeug L 6ot
GrTwrsdsat alhbal aUEEIS SenpWmisaTaIeT LsBTIOGHIF F(LPSHTUIISEm6IT
2 (HoUTHS S@ILHIUGHIL ST  FTHTIe0T 2 L HOSTIHHUTHEmeTUD  (GLoLIL
Hepagl. Crrwrsdset Crruialmenals@Gh @weoysstes Sm Lysmer GQump
(PEMMBEMETL  LIWISTU(H 5SS 6STM6DT.

1. 2 LY@wrhned

alphal eaupmdEsaier uTseTUYL GUTMpmmEmen WNF FUPSHTWRISETTEHL
QUHBBLMLAIGDEH BMPWRIB6T@IeT CHTWTEHHBT 2 L LGW LMMeV.

CrrwrsdsenTed 2 (HeuTdasluhdeam U &eolyn OpTHwmEseT 2 L YyG

LTHMVIGGHI uBISeilY QFUIFaTmet.

o HTeIonsG :-

®  Phospholipase : ailevEIE &60 GLOETF6I6|BMET DL EHLD

e Lecithinase : &e00weiigaialed @I g CeodGHer Fnemwm BIFLLIGL
usnLwEF QFulghe0

® Hyaluronidase : &6VmBEHHG @emLuleveten  FOWHHIL  USTTHBHH6N
hyaluronic ~ SIOVHMB 2_MLLUSTED 2 L 60 @MIPWISHMS
)X 02 (10
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Grmwrsd miewemmiSseT UsOBaumULL  suTulevEafEILTE  Di606vH WM
MBWTET FHUTTRISNMTLTS (2 _HTyenions) CHTellevieen SHTWRIH6T, HEUTF,
2 HIGL6L Geau(h OMID Ferel FmBT UTenSH6eT CuUTan QL EIST WhHHLOTS
2 _6iHIeNLDEIITM6T.

2. pFHUOUTGBLSM Hplis@Gd bHmed

miswTenTRISS6TaT Spmmedenmed 2 MHughd GFuiwiu@G 2 uly @rsrwerl usTis
FHHIB6T [HEhTFHBET 6IRLILBLD. Remeu FTHTIenT  HevmIEaTer CaTIODHUTH BT
@emLwm  elenenaldasliubl. Seneu UISEESeT evevdhl ReiuBumr  uevFHD
I (HEHBNMTGHW. @eweu 2 ulflwed BEFHBHT elell(bD. al[HhHEH LB S GHS
HONHBHIEUDTE HRIBTET AlENETEBHEMEN 2 (THEUTEHEHBOTME. DINEUWLITEET:

1. SIBBFHEH6N - IBBFHHHET @eIUCUT LOFHBMIL (HHBENMTGD. ERen6
Qeuliu 2 _MIHWTeT HFFHDHSH GMTGLD. Ben6l HIGHIIEISS HeVmIGBaT6T LiGHD
eMmGLD. upPFlwrsseT @ma@Gw GuTgl, HevFaal] 2 _mLsalul (hd SHalwms
asluBLBUTE BEFHGHT alBeldsliubdaimer. GhrTwToHS GImISmeTsH
BHBHD QBTETENTH| 616060T DBBHIFHRBBEDHD PBT DM GMHBM6T 2 (HEUTSH
GFpert. @eueurorer  IMGMBNTS  BHHHIWD, BTUIFF6D, ULVAT6ILD,
Qurgieurenr  Gmbmésed  (Pain)  FeuBeusmenseflled oHjFSH wOHmID oLy
eTeTusTUMENMES  GHMIULIL6VTID. DBBEFHRBHET HMTD - 61HT uMMFluITses-
o6y L (HLD 2 (hHeuTeHBLILIHES ST,

o Hmyewid :- Salmonella typhi @enigdl SeWIGUT UNFHBMTL (HSHHM6NTD
OBTEIL.  HEVFHOU]T

2. UYDBEFHRBEBET - UDHFHSH6T, UDDHWTES HEVEISETNIGT SHeuDMINT 6uemyFa,
SIIBFuSHIGH UGHWTE 2 (HeuTdhsUUBSEIDeT. ened H60 LSFLLN6T
Aeiy, GlpeYeTen GG GF FISaUUBGHENEH. evevg albaldsliulb
HSIMBI. UDBFHSHBET LT SHHBIS6MTGLD Geumnied QuhLOLITeOTaTeneu Qb T&Humis
eMTGLD. Reupmlent 2medldGFlw Heatenwulesr sTyauonead FMsene| HFFTH
AHBBTID WBAD SHRISTEIGH. Reneu Geulll HHT60 LTMID GuieOLeTen LTs
BFHBENTGLD. Beumenm OBTHHEF QFUIeuSHTLP60D OBHTIOMUTL HNESTSHSE0MLD.
UnbFaEHeT Wa iHsenaled QuTgeurs gram (+) bacteria senmepd  Flev
gram (-) bacteria SeMTEILD 2 _(HouTSHSLIL(BE RTINS

UDBFHHHET (LPeIM)| 6UNBHEMTHL LT GUBSHSLILIL (HETeNS).

. BUWY BFH - BIDYSSOIHBTHBRIBNGT FTHTTE0T Bl SHSHE0HN6NH
Guuydeingl. (2_+wd) Clostridium tetani 2 HeursasUUBS6Tm
& &b & 61T
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2. @L60 [BIF&H - 2 FIGLD HFOULIQEVIOTEN HEVRIGEN6T  DIFTHTIT 60T
audlulled gremwihdeimal. (2_+w) Vibrio cholera oped 2 (HeurHsll
UBHID HFSHHHEIT

3. @UYwubFsEHT /| B0bBEHEF - OBTHLSTESSHMTEL all(hhd 6UPEIS S
H6LMBIBMENSH QBTELEVIBBTNSI.

2 gnyewionsd -  Coryneb acterium diptheriac op60 2 (HeuTSHHLLI(H
SN BFFHBHEN

BISHIeEIS BT 2 HouTsalLBESD Wwalsaiar whdlwiomer Gpruissin

SIBISBLD Gprul Gprenw gHUBGSSHIEEID
Syeilaei

Bzmev GamiyefiiLimest Herpesvirus varicella-zoster
¢, GIsLEVIT Rubella virus
A (L3 Measles virus

60T Conjunctivitis (upmflwir /| Haemophilus influenzae / Aden
ENEUT 61D) oviruses

BIWLLS QHTEHH Bacterial meningitis Streptococcus preumonia
Tetanus Haemophilus influenzae
Rabies Neisseria meningitidis

Streptococcus pneumoniae
Clostridium tetani
Rabies virus

@swsear OsT@d | Rheumatic fever Streptococcus pyogenes
Fourgs QT GHH ehw6u @ Bemm Slerd Mpycobacterium tuberculosis
@ eu1L|ep O6uetTFT Q1L EHOEUTTFT  eM6UT &t
,rb’]ual,(BLDrrso‘ﬂqur Streptococcus pneumoniae
FOuUTL(hs OHTGHFH | Fyed Sipma Hepatitis A virus
o 66 [HEhFTEHSBLD Staphylococcus aureus

QameorT - auThHCUL Vibrio cholerae

OBMIYS SHTUIFS6 Salmonella typhi
foprs CHTEGHH Leptospirosis Leptospira interrogans
IO BDHI Gonorrhea Neisseria gonorrhoeae
QzTEH Genital herpes Herpes simplex virus
BiiiLen Oar@d | AIDS etulerd Human immune deficiency

virus (HIV)
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EmiewieuEd CrTUismeNs FHIJHH0 LOHOID HBHHH60

BTeNThS uUTHaNled &GHTHTIU  UPSHBHBIBHMEND MBHOBTETEHH0, OCHTHM
Grr Wismensd HalJHGL Fphe auPwT@GHw. pse0 adflser, OHTOHMIHS
daem wopmid BFiiLenorssed Gureimensl OHTOHMIGH6NED RHHH UTHISTLI
uded Uysmen umiseflienu 6upmEIEHETmen.

aisaied miewienms CrrTusmens S BUUBSHID (LPHMB6I
olpaed aFHflEser wHQID GHTHDIBSHHMT LITeUMmED

IIpH60  e1FHflEeT MWD CBHTHM BHHHBeT SIFTwer USTTHESBISETTEGLD.
@emeu  HIWIEUN]  GHl9H OFTMHBWTHS OCBTEONID DIEVVG  (HMMEGLD.
Bs@MLTHsH HTOMIEHMND SHHH UTHISTESULUGSEDH. SHUdamid Fev
@raTwemiseT Fev HewewESSaNNEG HTTar alenenemeus STeRILIILF606m60.
o2 srgewid  CumellGwm eweurs, SFGHTWI uPPHflwr wHDID LMW SseT et
algdHaser Cureimensy GUEHLDUTETET DiLpHe0 61 fldeT MWD CHTHMIBHE
&6nmmed SifleuenL wF GQaFuiwinBeuglsoemnsv.

IHe0  aFfl  wpm  CaTomBsdseilemLCuujeten  Uysmer  Geumum(h
wWTOHa60, DPH6L IHFUILSTIHSRISBN Wwelld 2 Lelsd Chrguwinsll uweu(hg
SUULLTEID UTHISTUUTEIH. DpeTed OBHTHMIBESST Deueurym UWLSTLGSS
(wruTHmel. 6B pHe0 adlflaat o ulmeten Gourliyssemend GOHTHN
BHésUUWLaTUHESIDeT. 2 srrenid Gxmed 2 _ulymm Cumurliyssenersd OCHTHm
Bpasd  QFuiw  OsTOmIBeEHseT uwaTubhSSIUBEGDS. 2 FTTawid FHAT
fdFemas gmlLmsern, Geflwed LFCHamIEeT QBT I9H6T FLOUIVENML LGS H6NT
Qeul_(hO 2 _UBTEIBIEET MO UK CBHTGHHH6T BuTaImenel.

B0  e1FHflden PMID OHTHPHEHB6T CQUTHIUTHS &y eugaled Swim
flesaslupdaiper. Geupmer  STEGHIHmeTeis  Gapfey GeusfldasTl Lukw
&T60  Slee] Qeuliupleney wOMID STeILGL CFHeml UBTTHHHN SH6TTENLD
sTaTUeUMMIL 60T CoumiLL &Tnlguig].

° SpEe0 eI fleen  wmmd  CeTomIEssaInGlwu  Qurgeurer  Fev
o HTyenimiEeT 6 Syl (HeTemer.

* a0 eadHfleer - e58amme0, MBFTYMLILGEITED, &CemTGrTena@sumsd

° Qxmhm BoHH@eT - LiGaTen, 2 LGGCMTMIL (HeHHT 2 HTTWID SV
wo 2 1 GGCemmenyl (B wmm Cxmguid o u GCemmenyL(h
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miewieumS Grrulsemend S (BUUGSSHIUSD Hiewianuilfs Gasreoedsee
2 1GwirsL

2 Leleidl  UTHISTIUS  (GmeuemLujd  BlenevenoaseflarBurg 2 Leomeaig
OxsmomissaNelBhHeH evevg GrTUI gnuUBL BenevenosafelhbHl UTHISTEH
sUuLed Gouewwi(hld. @bHBleN6VMIDWITEIG  HICWTNIBIS DG 6THTTET  LO[HHSHIH6NT
epeoloment @raTwend HHFengepsold SdFenguwiefdbaslILLeVTLD. Hi6wTenimIdSein @
aHITT  O(HHHIHT, 6I[HHH UPEIF UL UTHEBHTIO60  [HI6TT6IEIS S M6
O®MEL6L DIEVEVH SuDMiedHl auenfFHAenwl GewLuwm OFUIwGFnguIenal. LMY
flursseain@ edymen  alenensHmeTet  HIewiewimd  61HT  LOHHSHISHSH6NIT 60
HIewTanIUT] CBTe06dEaT &mewTLLI(hEeTment.

fev  miewtamuly OasTevel®EeT UIBHS eaiFFeomen  elemeneneuds  BHTENILIHHD
Falguienel. BHHMmBW HIHIEnIUT] OsmevelseT UJhd aiFsHed QBTERIL HIewEnuily
O®MeLeVEH6T 6TTILILIGHSTMET. gJameaTuemnal @@ GHNdHFal Ll upPilursseain
aAITasd QHTPNULSFmguenel. Remeu G aiFsHd QBTEUIL  HICwanIUN]dH
O®meLelEH6T  6TeTLILI(H M.

meigmuijs0sTevediideT GCaugulL (penpuied OGamPpuBGdaiper Heo
2 _gnyemmisen £6 FyULL(BelTeme
* gevFaau] OaT@GUemu HEITHHHL - GuestFledlest
. Urss asm@lenu BICrmdHessd - eflaHGrmenodlar Grmmrengsdleafer
* HOWaIFamea JMLLUILPGHHD /| HETODF QFUIH0 - LUGTTenLS 6
(Daptomycin)
. DNA/RNA OQasr@lenu Beymdéssd - (Rifampin) pjumibiiest
3. piiiLemonssed - cudbdSeaimen (HMLLILIT6D)
SOLLUUTEL  6160TUH UGB GHMMBSIUL L CHTWTSESH6T  D160V60H  Dleummlest
uGHamend OCaTaIL OFTEIGD DLGW. BH BIUGLOTHMSHDH HTEGILL LILI6HT
UBSSULGBA SIS

ausFaisen QUEHLUTEID emeugad Corruisein@ e1dHymTeaBou  GumrLliuGdlermer.
gOeanailed @saig sTHemms S (HUUBSHS Caumisl HUUTL(H (LPENMBET B606m6V.

1. 2.ulj - ausGmPssIULL FmLiumed (Live attenuated vaccines)

semLluTererdl 2 Ul meten  GrTwrsdemw  JASHIH 0 2_&HHTHHIEML0
GmDEHBUULL  Blemeoulled O®BTEUIHBGD. RHHMLLILTED 2 65T6nLOUIT 60T
OxmmmIHe0 Gumey QHTYDUBSSTDET. BeleUmBWTET HEMLLILTED UTLDSMHED
STV  (PUPUGID BIUILHME UPEBIGIGIDGE].  HIENEILITE  FHIT6I0TL 6056061
Slgsdlg BomOsmeren Geusmtguwl GxHemeuuiedensv.
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S (psHs, Fmemassal(h womid Cmiwer FHearenwshs (MMR),
Garuyefiiiuresr Chickenpox.

2. o uljiupm Gmmul genLiumed (Inactivated vaccines)

SmLLUUTeVeL GhTwTsd HiewienmidSEeT QsmeoeulILLIHBG Sievevd COHTIM
UTLOOSTHS STeulu(bl. BHHmawl  HLUUTeled 2 uljouss (&mmasll
ulL semLlumedlsd GUITELELEVTGI, SHINEWILITET HITEWIL 60HMENT  lgdhsly  BLom
O=meiten Geuswnguwl BxHemeu o _ewi(h. 2 uljlupm CmTul SeLUUTINEG 2 STy
GUUTLOIT 60T 6161

alevmiGalaFy, Nigagw, CurelBwm Gumeiy emeugs GmTUIH6NT
aumhHCuF Gumesim uPPFlwr GrruiseT

3. Gpmul senLiumed 2 U@ (Subunit vaccines)

GrTuIsSEHmLIUTE 2 uSGHeT  Crrwrsduler  nGummQerdiflwmsds
Gflw  sewiLmsmen LB OCaTaunymb@GH. @Remeu  eunmiEuleng BT
LGNS STl bamiguienal. QT HAaiGurel  senLliumeomeng,  Gmmul
SOLUUTED 2 LUENGHF Sphsd 2 STIEUILTGWD. SHeme  [HeRILHT6VSH
FNGU LwRTLGSSHangwemel. CrrwrsEulelmha QuIFsenTal QuUDILL L
BEFGSBMENT 2 UIiumm  Beneouled OCamamigmeb@GHL. 2 STyenid  goLeusd
GrTUISSHMLLILTED, GHTETenLSEILILTET aIPMOWITE, (H(PENLOWTS HILILL e
MmF  AUPEIGHUSDNSTS CHTUISMLLILTD 2 UG 2 Wf Senaled LSewi(HLd
Sewwi(HLD  6uLPTBISLILI(HESTMeDT.

mBH0HTN60, afleusFTwid WHYID HHMTLD Spdlwieudmled HiewTewImIs
sefle 2 LGWITEHLD

HlewIeWIRISBeT  SRILMWILGUSDESG wWaumsCa  LeBaum  Crréasmisein
aral umflwenelsd miewiewmBISSaT LWSTLBSHSILL (Hemener. &.p 6000 euhHLE
sefer  (wouLL  sTeoliuGdHuied uGsomeiwmd  &HGLoflulmLd LOHIEUSHMBLI
LwTU(BSHSH DNBCETMEVE SHWTFlHHENT. HiewienmiEHelsd e Puliul L s s
OaTLBS GULUTS, 1994 BIODTEIgET LIDULL STEVLILEGHSHUTD  Hi6wTemIhIS
seMeT  HTWeUeMTLILSBEET 2 6wie] o PHUSHESTHL  LweTUBSSLILL L 6.
@semed  Hlewienmid @6l LweuT®  WwHmId  elenenQuUTHL ST OFHTLFUTS
galgwenellsd elenssd QUDLILLL . HDHETVHH0, LeOGumULL QFHTHDHFTEm6L
seMev  QFfley OFuiwuiul’L  FHewQBISST euPMlsT SIS duleuDenm
SQILDLWTHS CaTani(h pmevs CHTH0 BLalgHmBH6T GHOBTETENL
ub&lerment.
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Biswiewad  QFwpurGsemen @rFTwens GFwpurGseipEl  ueomsL
LWSTLUGSSIUBED D _6iT6M [HATENLOHBET :-

67616 LOWIT 60T BuirFen 6158 H 6M 611 61T Sleummlest QUM &S &L
Gurgiomeg).

urhs eiFdleomen eeolIQUT[HL M6 LOTMHMIULENLIOGHS Fnlgulenel SIEV6VS
SWICFUSHH ML _L(HSHHDHInIQUIHE.

welleumest  cpeVlIQUTHLBMeNES  QHTfipaTensoulest  (paHdHw  allemen
QUTHLSBETTS LOTHMETnlQUIEH6EN

Goupplenid 2w euenfFd aipd  STTNILTH, PeOLIOUT[HL BeneTd
GSMDEUTET  HTVLILGHBEG6T alenenQUIT(HLE6NMTE LOTHMEIIQUI  SHEITENLD
O\ T6wTL_63T.

al[pOUSHES lemenOUT[HL BT CUDIISHBTE eumnlest  eueNyFS
Blenevemnde L (HULBSHSLILIL GOTLD.

OxTWPngreney  (wemmseEpLer  UUIGLEUTEH  Cxhemeuwmer  Geuliu
Blewev, Fohd MHMID DI(PHBLD (GHMMEUTET HENELMIDHETED  HITHBMmIH6NT
BOLOUMS FnlpUISHTH E(HHH6V.

@emeu 2 W allensN&gsd MM 2 W HaNHHIEUSHHETNIOMU, SDHIL 68T
OaTLIYULL OaTHnsTeme0 (WenmenaeEnL e @UUIBHLD GUITgl 6ULpmISESTn-
19 UISIT 6L 6VT6IT60T.

@emeu  UFDUFW  MBWTEHMBHGLULS FnlpUIHTMBWITED, 6IeneTFF60
LHDID 2 WFeIDTHHDOITET HTHMSD ULDMIGHEE606I.

alemeney 2 MHarsssHANGHW, Hmevieomdselar o@BFus GFuwet
(peopsGHw SIQLILMLS HHHI6UEIS6IT

1.

HIWINIRISD HELEBIGET FDMI eIen6meuTHll LWRTLHSHSIILL 6OTLD.
o _FHTJewID HeNlbH6e0l L|JHRISH6NT
miewieBISBeear  mIGFU  allewenQUTHLB6T  FDHMI  leN6TeH6ENTHL
LUWETUBSSLILLED - @6em6U  (IPHEVTET  DleVeVSH  Hlewewiwimenr  ian)Cau
AEnEMEYHENTHD HTEILILIL 60TLD.
(PHEOTET aIeneTeYB6T - DANBCHTED (GHIQUITEIHBIHENT
HlemewTer alleneneydben - Hiewiamiullyd0sTevedlser
miewTenRISB6eT  DICFUF QFwpuT(heer FHM  elenemOUIT(hHL&6eNTHL
LweTU(HSHSLILIL 6VITLD.
o gryewid - 2 uljuufleryw (ury o Geomsll uflafliy)

2 Beumasll Wfls0smGUY  (Cu, Fe)

BTy Guped (BT UfiECHG0U)
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4. doiyflenw  FHuled wrpoluemwssliul L HiewiewmidaeT FOm  elenern
senenll Qumu LweTUhHSLILL 6.

o FTJewID - 6UFHBHBE FHuled QBETHwmIEeT SHWTfiy
(oimwBeva QBrAHWID  Aspergillus niger Smba GuUDLILHLD)
gemLLume hepatitis B
@Comer (R evigiedent)

5503 THe0B6fs0 HiewTemmidlsetion LyGuimsmissiT

mBHOBTH60 HiewiemmSuTuIed eaug CQUTmHEMTHTY (PHEWSSHIOID UTUIHS
alenenQuUITHLBm6N HieIewIEIS ST LHMID Seuppeng S@ICFuF GFumuT®H
senenll LWaTLGSHFH urflwenalsd 2 Husbd CFuIGmensd GMsSMIDG. HDHBTEVSH
OaTYPRIL USGSHImD WOHDID 2 UIFESTOBIL LD alBSHLTaHS ®BHOBHTL60
miemiemEISuIwed  alflursasded elwmussHma gnuBHSweTeng. UMM,
UEIBS, SIOST LOMID meuHsHseT mas0sTHnsmpuilsd LwRLGSSILG
emen.

mBHOHTH60 HiewiewmISulwelsd EemiewERIES6  APWOSTMH SrFTwend
QzrPhaTeneowTss HHBULGSmer. Gaupmled uLGupulL Féd GeauefCuim
o (S6uGsFuU) Fid 2 6MOmbaGw (2-LCFud) @raTwend QFwmum(HaeT
poLOupdaiper. Bbss CsTfiDsTemevsaiaie  cpeolIQUTHLE6T  allenem
GQurpLsenmas wWIPPUUGSIpeT. SFHHTCUTH @SIM DLV H U LSS
aleneneysenl  wHOID  HPeysenT 2 _HeurssULbBEEiper.  aflenem@QuUITHL ST
aremed  Ldbsaleneneymsel oI  SPleyseflelphbs Sruimwwnssn QFwm
urligesr  cpeod CaupubBSSEampuSTEs  STewLLbHEleImen. RFHT6L
srwenowrer Caminarene alenenQuUITHLEmeNI QUDEFQUISTS 2 _6iT6Ng).

HIeRIUIEISS6T  OOID Supeng CFwaiwmposailanmed 2 [HeuToasLl
UGB uFHBHHL QUITIHLS6T :
1. paflssl YISmISe

mlewTemImIdS HeomSaT UTflwenaled eusnysslLL (B, 2 606y GDITLS
oMl UweTu(hSHSILBHaIper. FHbeney LIssmsd TR 6.
BHHMBUW HEVEIBOT FHANBBEVLITHLD 6TeTlIL(HLD.

9 FTyewild gleud Spirulina sp. and Chlorella sp

2. 9oPaBasred HEID DNHHCHTED (IHIQLITEHIEISHEI

Yeast
CH O > 2C,H,OH +CO,

671276
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HleWIGTRISSONT QUIHLUTEID FH0 DDSHCHTD  (GpUTaTouensHetlen  Humfl
ded GarLjyulLeneu. 2 gryewid Ny, emeusii, sake &6 LOHDID SHSCHM6L.
ogleu, Saccharomyces cerevisiae  eiiua  Qeuedevd SHMJFMEL QBTHEHF
Grwieuge cpeld SIMHCHTEL WHEID CO, meu 2 _(HEUTSHGLD.

yoluled 70 % e SimEBsTevTeig OCBTHSHHE0 (6o FHWTHSBUILBS SIS
smHWUImBES Oupiu®bld &HeGCrraneigk uFbdeneled UwWeTUhHSSILHLD
OBpTHHH0 SPUuHLWTGWD. Bengd Haly erefl  CeueLOEBIBET - HTEUJE
seflelpbd  GuUDLUBUEms  WLODID uTDHuesnes  Hileyset (dairy waste)
LB WweuHMHDUILD LW6TLIHSHSHE0MLD.

9 _FHTJewID :-

1. Gwy - (pemenss SIS QBTHGH cpeod HwmflbsiLGLo.

2. eneues - HyTLengd Sedevg QUTHSHLOTe LPEISaTar GBTHSHSH60 (LoD
3. 60 - umbd wrsHer 2 flwF FTm 2 _FTyEwd Umer, OCFHeTene

OBpTHusFnEG 2 LuBwBurg)
4, gmgmud - umd wrsSHar o fluF FTm 2 FHTEID SHHOLY, OCFHeTene

3. olemdfl 2 _puid
alemrdlfl swrflinied @yewi® LgIpenmE6eT 2 ewi(h.

1. omsCxTed QBETHGHD - (Wewensligw FSrallwmseafsd 2 _sTem GeusdsuLDd,
umd> (Palm) greugmEiseflat T, SHLYUFFTY WLODLWD LPFFTY
Gunesipemeu  S. cerevisize @eTed  OBTHGHBHNIBGULBHSLILBS DS
oFnPlEslen OBTHSHH60 615Camed LwWaTUhHSSLIUGHS SIS

2. oEphéstlen GBTHHHN - DANBCHTEL QBTHE&HH0T60 QUOLILGLD 615B60TT
oomeurgl Wenwiopmn LACUHNSIDGSLUBSTED DFDHGBHLO600TS OTHD
woLASins. @& = _wyenealsd sTHOEGw GFwpuTLTSS HTewIlL®b
UL &1 Acetobacter @enmisen wOOID Gluconobacter @eNMIBENT LILIGHTL
BSSLILBISTIDE.

SEFnMssLOe umPflwm
C,H,OH > CH,COOH +H,0

4.  umpQurpLseT 2 _Husbd

urHEUT(LS6T UTelend OBTHbHomed o musd CaFuwiuGdamer. umed
avieiten  @eopCorameng @evsHaslen GEBETHSHH uDBflwraiamed @evd-
FHé sifevors wrPpULGEHang. SuupiflursdseT uTuFFyTeEsHHeE GuUTS
aPs sluGHaingl. aamBa UTHOUTHL Bmend SWTFE@GWL Bung @eumenmd
CFyHzme0 Sieudlwid
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2 sryewid HUlj wpmid Cwrsl - umeled 2 eTen BevaBmma (lactose) Geusvsv
LTesIg H6evLILd GHHodTenad OsmewiL  Lactobacillus bulgaricus ommid S. thermo
philus spFweupplesr QBTHSHHTe0 QupUILbBHImG. L. bulgaricus FHeneuenil
QUPRIGEMSEI.  Streptococcus SOMBIBET Gened LOPHMILD  (creamy) HTENLOMUI
APEIGH@IMG. UTMHHL Il (cheese) 2 _mugd Streptococcus sp  @Qenmisei Penicil
lium (@60 6UENBBHEN

urpaLlly (cheese) wMMID UL 2 MusHsd OCaThbaTemevseilear  slaL
QurpLsafelpba aufHHE FHulL @evshdflaileow (Lactic acid) swmfléasL
ubdeimgl. L. bulgaricus eopBorengd @Revsdflbsileowns QBTHHH0 (LpevLd
LOTOHMISGTM S

5. Gopar sufmiser 2 HUGH

aufsHss FHuled GQupbumeoren Cpem illevmIBeT GBTHHH0 cpsvd FHwimifle
sUUGEaDaT. QBTHSSVS STa  SlPlILenLSeNTE  LHMIL  WwHMID  SHLdY
S FBWeuDMesT FHMBHET LOPHMILD HiewiewImSWTS  Aspergillus niger UWSTUHBS
SULBEeTmen.

o gugewid - deFHfleslleon - G&EGCurameng Aspergillus niger @eng)
OBpTHHHN HTHHHIHNGLUBLD Cursl QUDLILBGSSIDSI.

6. 2 Gomal WfFGs6HIY

2 Boonassh SHTHIGHMHHH HieweumiSseiar 2 sHalujrer e 2 Gsom
amisen Ufls0shassluGaaimer. FCFwpurLrerg BFpenmwiflehseo el
DG BBNGF FNHS 2 _FHTIWILTSS I GHMDHS 2 BeoTHHHTHIHH660
Ampa QFiyl fs0sGUmULS GOULULT GsnGlw gmerw Wfls6s By
(PMHMBET  GeVTUSTLOTErISHe06v  Thiobacillus ferrooxidans Speng &y @HLOY
oMb BHHHD CFibHs HTH MBS GFlmull Nfls0sbhasluwaubhs SULHLD.
70 % openg Qlumeng OFly &bheHED LHMID @QHWLLY QBTEIL  HTHHH6
embal Nfle0s5bHaEsIUbBauSDE HiewanmidF GFwmur® uweaTuBSSILGH SIS
wWGreflwid smisw wohmw Bsrumedm HTHISSNNHHSH BT (LPmMWFHHE0 (LP6eOLD
miewwTenRISF QFwmUTL LT Gmuly cpevsmiset Lifleh0sHasliubhalement.

7. olppisise 2 MU

selwerg GBI 2 ewvieydsrer  almmaiseilar  edleumet  eLp6VLDT IS

[HICTENTRISIBENTED OUDMIBE FnlQUISHTHELTENG).

2 HIJEwID -
alpmwlest B12 —  Pseudomonas sp womidb  Propionibacterium sp,
amyCumliGenailesr - umpIflwmealesr GBTHHHO 2 ([HeuTHSLILHLD
elpmwlest C - Acetobacter sp
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8. SeLiumed 2 puid / eusdler 2 puid

ATHHBFHUID  HHLLIUTED 2 MusHHHGI UsOBaumul L [HiewTemImigd @ flw
OoOurmet  edflwrsdsat uvwSUGSSIUBISIDET. @eweu  LELGeuMILIL L
Crruiseaim@ erdymen 2 _ulglumer BFUSTLaISHms 2 (HeuTs@GdHaimer. oo 1NmL
yflewwo Qurpluiwieomed o HeurdaslulL L LUTeom@GL. o gryewid Hepatitis
B semLLiumev.

9. QprHwmriseir

AUTHHBFHUID  HlewIewEISSmen UWLSUBSHI urhHenalsd QBTHuImBIS6T
SWIfléa L alemment.

°*  gmwBea Amylase - Aspergillus niger, A. oryzae, Bacillus subtilis

* sHBwasmeT (Protease) - A. oryzae

*  ®alBua (Lipase) - Rhizopus spp

o @aieuBLa (Invertase) - Saccharomyces cerevisiae

®  (QFaBeua (Cellulase) - A. niger
10. EeIgUIFBGBTEOIB6T SwImFiL

mlewTenIEIdS BN  DHDH6N6) (WHBWISHHIOUOTET  HieneworTel ACFL  alenen
QuTHLS6T HIIEIUITOsTe0e0EMT@GHW. HHBUTHIUDT GQLHLOLITEVTET  [HIGTIE
s QamevellseT, miewieumdSallar OBTHHHE0 (Wpevd 2 (HeuTdhaLiL(HEleTme.

* GQrpmrengsdefler (Tetracycline) : S. aureofaciens
®  QuendleVlest (Penicillin) : Penicillium chrysogenum
* aGruBmmenodlen (Streptomycin) : Streptomyces griseus

11. gGmeismeir
a) aizp Geirgieden

@engedet  aupenowins  alevmidar  Fansululedmbal  fe0%5HESILHE GG
Amuliaid @penn CFeve] w1 CHemeusnwill LisHdH QFuiw (pRuITs
STHaD sTemilLBEaingl. sH6uTs eaiaedamearg nliyflen FHuled wmmpd
wendsIUL L E. coli opmid S. cerevisiae Spdlweumenmll LwieiUBE S oeleuns
o2 _musd CFuwluGHIIMSE. Bbs BaiGelamaig wals RardHelainGs FoeT
VG-
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b) welz euenjss @Guwreaisei

SLTUSHE0 alevmIF B aumHalGHILLL @GLraiseat welle suenjFds @Gom
aim@GU udeSLTal LweTUBRSSULL L. @ened WOISAID (GMeuTet 6ilenend-
Hoetmeniensy. Uplyfleno Qumrpluiwied eweod  ormPlwenodsll Ul L E. coli
@ewenl LweLGBHSH HOBuTgk Guiflwenalsd Qe @GLTIFET 2 MHUSHHWITDHSL
u®BSesTment.

12. eapeneudHHe0

2MENEUHH0 OCFWLMHUTLTEIH M6UTLOTET HWI(HB6T DleV6VHI  SHTUTLILIEGHH6NT
@Mlurs OFETaHSEIDY De060H UM CUTSTDEUMMIEVIeTEN BTTHET @R6NM(GLD
/ senjeuenLujd  QasTPOHUTLTGD. STUFUUGHH6T  SleUDNIST  HTHLONHUIL
Qummishg Geaumul L sTeoliLGHuled Bilaien 2ammeneussLLbBASImeT. LeLGeum
grdl  upphflwrs  GsH OsTensseT @FCFwWMHUTLIQEL STHMIETEN  LOMHMID
astHpiedw  Bensvensefled URIGBsHAImer. uPHFWTEHMTE0  &FHSLILHLD
OprHwmiset 2 grreud QusFfGaisssar GUTRINMa HTTH6T B6N(GeUBDGSLI
UWSTUGBSSLIL(HSGTM6DT.

13. o uljeuny 2 _pusd

Crzpand sloysaier sTofamu Uflmaswurssssmen 2 heurdsiubn Geumiul L
aurwsser o uljeuru] ererliubGASimgl. UfEsWOEF QeuiuiubGl  igliuenL ulle
Feotenouled QupUUEGL o2 uljeuru] SmSueTengl. Sideo LPUls@GL umy
flwreler OamPnurLred Bszends &Weledmba STURTGITLenF (5 LOHMID
marFaIb GupluBSHamal. BCxCeaumen GLBHeT UPUISE@GW LmFWTaleTed
OBsHaTeury] 2 (HeuThalLBHES RIS

14. 2 uly - emflQuTmeT 2 HusHz

QuPCpTelwsHmas SgliuedLWTssd CarewiL  aflOuTmeT  elBGwmsoTas
alemevgniguigid Fev Gousnenamefled HEFFWIDHMHIOTEGHW. @HOIMEL 6L LGHILl
Hessampuw TyHuil G erflQurmensenter s158ams0, Nu,mmGeimsd, 2 uljedsd
oo 2 uljeuruy eTauaDMd DiFHH6Ney Heuand CFIGHHCouemIQUILH Di6ud
wiworensT@w. NGrdled mILliged umflwenaisd e1aGamed HWTFIINDETHS &H(HLD
Henediss SplLenLwnssd Qameni(h OBTHHH0 HTHHHH0 FHUGBLD [HIGTTEIE
ool LwWETUBRSHIUL(H 2 Heur@G 61HCaimed  e1flOUTHET  eLp6VLOTEETME.
Ao yflewwot Qumpiuiwed GamPbiiud epeold ommpilweniodsaiul L uppfluirs
semenll LWeTUBSHS 6158ame0 mmid NuwmmBemed Guraimensy GFaIGsomarLs
USTTHBRIGETTET emeugd, SleysbasLsTd (Wastepaper) eraiusupenml LweTU(h-
5F5 SWTHeHSILGIETDET. HIW - DOBTHBMEN LWaL(BHSH 2 ulj - weged
swrfle@w  QFwpur®d OsTLursl ueGam SpuiaseT (WPaTGeT(hsslILL (b
QU(TH EBl6BTM6DT.
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15. Qeugiiusl QUL a6l

utewt  swrfiidpersl denabhs  wrallsd  (dough) 2 6Tem  Gleued6LMIBET
S. cerevisiae etemUIL(BLD bakers’s yeast @enimed QBTHHHNGBEG 2 L UBSHSLILBE
eimgl. urent SWTFUTSIGUTEH HOLOUDID OBTHHSHH CFWDHUTLIQET (LP&H6e0T
augl QFwpurh STURTOITLNFLIRNTIH 2 MUSHWUTGID. Lendhd LOTeUTIs
STENWBIHNTED SpbaUULL  rT  GHUuUTE CaTgHiem LHmID  QHEIMDBI,
sl - &y, fF Cureipmeumenmsd OaTawiLgl. Wendbhs  Talaen
AemplupsHsUul L sTusiOrTL engl Liaig Gousameuds@GHoBurgl Ui Di(Lpd
BHHOTL  QUTEBIGUGILET, 2 LuGHd Oaimwwres  @RenPUIHLOLIEHLILLD
OIIEA N

GO0 (PBTMLOGHZHING60 HiewIemIEISBeTen LyGuimasmnise

maHOHTIHe0 oMb  aleugTwdhiHed GeuedlalliupG  Coumul L Gramwiell
uUBTISamI&ET, Qupemawrsl Ifibslu  (wyursmeawres  sTeoliu®
Heipert. (2_sryewid) Wenmevfléd @ OaTGHBUULL USTIHSLTGW. B&
o ulypenmuisd  Ifiblwpyursg. UmLprdaiseier W&HseT (2 _HTFewib)
ury o Beumamiset, DDT QGumeipy wuFfesCsTevelseat, 2.4 D Gumeinp Hemen
Oamevel®eT  opFwemen  IfSHSPOW  (PRUITEH  DI6VEVSE]  [HICTHTRIBISHEMTTHSL
(Wseyd Qgleurs) UfGsPwETgU  gememw  @UFTwell  USTTHHmISH6-
D& 2 _SHTTIRIGNTGHWD. @Reneu LoewTenlled HEWIL BTV  Hlenev&dMHLILIGHIT6D
SMIHBIPTET BHLET HVHSH al(HBSTMG.

1. e uijiuflenyd (Bioremediation)

o uljiuflamg  aeiug @k OsTPBLUD. @EE 2 ulj SmdsmenL
OrBwrdlsgl wraTadsmen DeHMIL 606G LflenswenLws QFuILD Di6060S
BEFHHHHMD  HHGWEOSTHHIUD 2 uljufleryd  eeliu@w. wewemiled 2 ully
uflerys QFwour® SuphamawTe Bl QUNISSIDE. QUIHLLUTEITET FHSHFLILEI
&6fled  miewiewmdsenr 2 uljufleryd  QFwpurienLll  UwWeTUHSSISSIDE.
OTFMLHS 6wl  mmid BJ Hiewiewmidsefllar  euenjFflulesmed o ulifle
Ofbawens oevevd 2 ulj (penpuled wTFTHHBMNST BHHD  HTUUILLI
updamgl. wLTFMLHS UGHHBNOBHS GUIILL  LTEFTHEEEMmeNT  HhE6!-
sN&GHS 0zfle) QFuWLlL HETmIHMmeNTS OCBTENIL  HICHEIHRISDHT DIEVVSHI
Oafley Qeuiwin’ L samwosTa(h Uplyflenw FHuled wrmhluwemosasiin L
HIWTRIRISBT LWSTL(HSHSLILIHE TN

sHBurgl 2 ulFluflaTyoTeisl,

* iamiQemuIF FHmevE6lT, HFH 2 BGoonsd HeyseT, SUTWSTLTET CFHeansh
s0eys6em BGuraimeumenmd QBTERIL HewF WwOHMID BT Reueurm uflsfldasl
uBASTDSI.
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®* 9 awiey UBILUGBSHH CFHTGH®6T WHMID BraTwerl Qurmlg OFTEHHHeNe0
Bobha e sWapmrl Ufibsus CFumshGL LWaLGSSILGS-
QTSI

2. Jdemnossfley waremwdhgeud / uflsfliy (Solid waste treatment)

aihsaiedlelmha QausflCGumid sWaseflar CoHoHsD GGG LLHMID
GHETHT]  Benevenwasalim@Gl LFFfemensemnen  gnUbBHHIEETDSHI.  SLeyL
uflafiinled  sleuTesig STOmIeTEN LoMMID STHMETW  BlenevenLoB 6160
G sPws QeuiwiubGdaingl. Fol BHhHeurdsbd eaug  (Composting)
asrmmieren Curg Wflenswndsd CFUiasT@GHWD. BFHT (Pgalsd HLHeUTeTSH|
2 &&60 Gumenin o miFwimen elemmeurdleimg.

il (hd aleysem GQuEpwUTID CQuflw CBmeswTar GHLenu ChHeMTHS
GBsUULH. STl BIlyensssTsl uFulu@Gaaipmer g sToplemiu
Blenevemnseiled Bl QUMIBSTDE. Fev FhHHFULEIGaT STHMSTHIW  LIF
MmBWUTEBHH0 OClHameE@GHw unnflwrsseT RFHUBL FhBHTLILMRISENT60
uss elemeneuTd GLBHT euTu] 2 (HBTHELIUBL. BFH WOSTFTILD D606V
Qumenad surw] GuL LWETUHSHSLILIL 60TLD.

aleusmwsgienpuilsd HieweumESsete HNyGuwmeswd

miewTeRISB6T  aleugTwshHed uBGaumul L \UyGwrsmseaisd uweaTUBHSSLIU
bdeiper. @GIUUTE almenFFamer HBFHH0 MBHIFS QUIHLTSH DBHS
Mehgemevd dnl (hHev UL sealmarer erHfurmmed wmmid Cmrulssmer euyl S,
STERIGLD Hatem BureimeupmIGETer FHlLS SHeteno GUTSTDEne

1. o uljeuemondadlmet (Bio-fertilizers)

FTeuy  euenyFs  Pmid  alHSHBGHS CHemeuwmesr Loewiewled  SmeILIL(HLD
dysrenoner  sleoemelil(bHHID BUTFMEISIMIEBT MBSHIFT MWD CUITHL
JEFTGW. 611Gy @yFmwien euenoTHE BN  oevuienley  LFGuimdld@wBurg)
mbHIFST woHmw Cursurs Gumerny Gumsmenis dFmmisaiD@Gfw 2 ulflwm
Bxpemeu (bioavailability) GuwuL  (SIHBHEHH) FmQUISTE SHHH0 Ceueswi(HLD.
aTellanild QFHTGHEBSIILL L uFenenseflar gniguienalevmsst (QFMeUTeT LITeU6N6ITUITETG
HHOTLED LF&FHenedsenen OLBSHHISOTMSH. 2 STJ6IONS o6 LOMMILD Bl
SHETMD QSHHLILHH60.  HiewiewimIEBmen LUlflLed CaT@Hasefin@Gd (crop-
ping systems) GFJH@ GuUTH MBSHTFST WOHMID QUITHUTSH  (LP6LBHIH6T 6T
o uiflearelwesGilu HLEGHD HH6 GBHTLIUTS DHBene] Heueid CFais-
HUUL60 Geussui(hLbd.
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a)

b)

GuraiGupiieners seywdF Qauiupn upsflwr wohoio Gl Fems Fal LLd

gH60 HTeuy Gurgenewid Jamisefled QursuysFTeg LFsTer WL GUUGS
GID / 610MEVILBSHHID FaPTGHD. HHBOGTEN 61HFH @(H LD 6UMBUTEILD
sreuilu(b 2 ulflarelwuais@Gilu SenLs@Gld SHEH6eTen  DleTeuTeaidl Lm
HNBBHBHHDBH. (LewieING WOsbGmmbHeneeren Ouraurs GaFjsHaL
ulLmew@  smeuy euenjFAeHG g Burgionengl. (WsdH  (GHMMHBH6T6
Quraurs:  STeuy  euenf&FHbGU  Bur o).  LOewIENTT  HMTFIl60
QursursHsmIUWLD FHpemeng QUTGELTFEH - &mIHEGLD  uMBFwT  wOHIILD
Gougliggemiagnl Lmiselear  Oamfpuriime sFHsflésiuGdama. Guom
ug updflur wPDID uBIsGSeT CFHenm JbVEIEBMENTF &IHSH OCUTHLTSH
O QUITFLTEH IUSTIHEHLST CFJoHsH5HHH SNHMUWTHET SpHlWeNenNMEH
smISHHIL  QursHLgemF  ewiewi] HmIFedaiet elBalsdlaimer. SHHEUTSH
UTHHB FHUND eugaumESLILL L HiewgUITHGIlw o wiy euenomsalsern
FHEmSHH6NM60 HemLball Gumidlermen.
MBSTFIT LFHBGLD [HICICIIEIE B 6IT
o WIFpemmaGflu mbBIFIFaT UHHH0 CFUDHUTL QD cuafoewTL 05 Hsvi6iTer
(PEVBI DM MBSTFOITEIH HIewTewThIS BT QHTOMUTLLTED eNHDHTF6rTe0
BOTWHInQU  Blewevd@&  ImolubGHaimg. @eueurm  SmJUSInigul
Blenevd@ WTHMUIULL MBIFSTITOIH STOUTEIGNTE0 GHIIQUITE DIGVEVG
QUTHHSHINE  HMFWSHInIQUl  AUIQEIRIGNMNEG WTOHOUIULH  HETLOWIDTHESL
BCELT NN
o FHTIewid : ® &M aumpalnGFw mBBHTFET LUHHH0
®  Rhizobiumsp. Sieuena & (HLOL HTEUTEIHEHL 65T Qb (HEISU
OaTLIemuUs  STL(BL  UHSSUULL  DHIHTF6OIT 60l
STaugd @mé@Gw Gurgl ewienied elBalbasliLBLD.
BHETEL JMIU HTOUTEIGOTMNEG WDHSTFOT HlenL & (GHLD
Blemeveno gmuGL. Geoumu L e»yGamiwid o I y@s-
FHapem  (inoculations) UTHBHBHHIMOUID oML HDHD
FnlQUISHTH6L 6O S
* mpHIFET UHdGW FwBstmusyflum
o FHryewid : Anabaenasp wiluesieondw Azolla. a6t
Qe eumpeneus STeRIlG@GHID  GHHENeVEMLOUITEIH]
uev BIT(HBeMe QBOUUITFOFUIMBUTD GQeunMIBTLOTSL
uwetu(pgdh SULBHSSTDSI.
* FWTHHT MBIIFI L GHH60
® FZWTHAIOTH WBBIFAT UHBGW upmflwmeust Azoto
bacter oiFHseneuren GaFnlaled Gouwm euevwISHH6O (rhi
zosphere.) STeRILILHSQTDSI.
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¢) sTeuy euenjFflenw 2asGald@w upPfiwm
sreuy Gouf eueLwHHED STEILILBL GQUHLOLITEOTE  HIWTCIRISISET  HTEU]T
ueMjFFenw omE@Gald@GWw. USTIHISEIGMEN 2 (HeUTH@GH (2_SHTJ6mILD)
@Ldlger  Gumetn USTISHSEIG6T, (BHICLTL - 3 SFHOSsL6eD)
nFDBorensaiaiser. BoHHmawl UPNFWTssaNNE 2 STT6EmILmGLD.
gLAFmN 2 (HeurdhG uppflursser :
Pseudomonas putida,
P. fluorescens
cytokinins 2_@peundé@d uppflundser :
Azotobacter sp.
Rhizobium sp.
B. subtilis
P. fluorescens:
Gibberellin 2_meund@w umdflunsss :
Acetobacter sp.
Azospirillum sp.

(BUuwrseT urTLwrés Geuemtgul Sieudldle0enev)

2. 20l dLOsmevelmer / 2 uly s EUUTLGS sryewiser (Bio Control
Agents (BCA))
SiFsenailevner el &0sTe060E6M6aT LTAINRITERIH 0HEHTNEG SIUTWS
gomen  alenenesenel gMHUBSHID. BHHmaBW  LienL CETe06H6eMM60  HH6NT
2_6u6)] LoMMILD GOOTLE060 MBenevdHhE@GHWw. SbbHselear HFaHS
SEHTENOWTRIH GHN Ulevdasnm dmidsain@G utdlmu gnubB S, GLoevid
SlenedbsHBLOTET LIl H0BTe0e00  LWSTUTLTE  LienL &0ETe0esein @
aHTIUTHME0 OCBTEWIL  LTeHLBemeT 2 (HeuTdHGWw. 616186 QFHT (@ S L
@uaTwermisamenll el s0smeoelsenTall UWaUbEHH auSNEH @ eo6HWw
WOBH  GHMMeUTRT HFHSHHHMID QETewiL  Tmm  eudlser Coemeuliuha-
@IS, QUINENSBUWTHS HTeIlILBLD  HlewTewiBIS G LWaTUGSHHU  LTenL
smenuld Crmuisenenud &L (hlu®GsHHeomd. sHBurgl usv uulysh OFHTGHsH-
oGl LvweTubhSBHEFnQuIeuTN UTHHE FHuled Fev HiewewmIE Sramw
QIEIGB6T SenLSaLOUMIBmet. Reneu LUFS CrTuwmsdl umisHBHeT LD
WITSHS6T LOMMILD eNEUTSHHHET 6TRTILOINEND 2 _61T6NL & (G)al6ment.
* u&Ff Grrwresdll ums&HSH6eT (Entomopathogenic fungi) @&HHmewl UBIS
GHHOT UIHS aiFHsGIw UFFH seaied OaTHmIHme0 gouUhsHd Smlienu
2 _(HUTH@GLD. @emel Uk - UFFHOsTevelseT (myco-insecticides)
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° uFfl Crrwrasdll umpflumr  (Entomopathogenic bacteria) Bacillus thuring-
iensis

Quepbumeones  UFHHGLWDWUIGSMNDGU LUFHOSTEOWTEHOD &GS H60TENLOWIT-
&Y STERIUUGLD. uPMFlwmeursd 2 Heurdaslubl Yrsluelmigae, WFdoeie
@LUsafemed 2 L QamereniubGwCurs  @Lblsaing BmFFTaGmar. bS5
BF&H Bt Behd eaeiubGEms. 2 6mCenBHsHer LS HeEhFTang SMIbHSE
GLiuler 2 grFsaul el uGlusLwdF QFUHSImE . GQu@mbuTerer 2 ully
UL Qasmevelser snGumrgl Bt ougliuenuled euigeusniodsliu(hEeimet.

3. Sl GL@meuTdHasLD

miewienBISBelar flenswrssn QFUDHUTLIReTTE0 HTeuy LHBT SUMHend
wne 2 _sseorsslu@Gd. QaFumur® gnl Ol (heurssd erelu(BL.

mIewTTRISBGT  HeOLUS  (HRHOBTENBHENMTEL  GeuUlILOTeT  FFeVILILIT 60T
asTmmieTen  Blenevemwseilar &S CasailiusTissmisaie  Nflenswmsald
L QUM ST SI.

Gl QL mouTHaED HmLOumid OxT@GHH6Me0 S TbusSHHe0 GQeuliupbmy LM
wrssefler QaThpur® Bl Qumib. GserTed Geuliuplensowmeard Fnl OL (HdH
@alwefleien GHTLIBSHID 55 - 60 °C. eueny DHBFHEGHW0. RH6T alensrmeuTsd
FeoprlseinE Uflmawrs@d GFwpurliged Geuliupme uppfluimsseries
QxTPnHuT® (pemeriurss — sTeulub. BTL&6T GFeein Gumg Geuliu
Bleweowmendl  GHenmeusnLwBurg  Geuliupry  upHflwms@ys0HTenaswT
g @MLBTLL(WeTenm  uppflum  GHs0sTenswmsd  wwrmph  GFuwliudb
Hepal. QFQFwMUTLTeIH FFedlly wwmmid gl gmer alBCWTAIuSaIT
LT SiFsflesiurson. SFCFwupurLreng  @Galwensod Slemmieugsemi
LTas gnubdaimgl. @snE& Guevdawrsll upPHflumeseT bHiewIe s seT
® _FHTJEWIDTS  LEISHSEHT SfCameno Hmpiled wHmid Yyl CLrBameur
Gureimeneuujd BFgHaliCUT[HLEaM6T LflnaswnsssHDEH 2 5H6|6UH6BTeLP6VLD
FLOL(HUTEBHMS 2 (HeUTHGHeudHev UmIsaTiyF GFuislerment.

oo HicwiemESSefla HeTeno, LIFOLIED LOHDID eusLmTESLd

LOGWITRHI6UT6UTRIS| BV 6UETT&S DG LoewTewnTendl Gumdlwene] Guendls MHMID
QUFTWF  GHOMED UPEIGHIMS. BLeugdl, GCUTFMEHIMIBT, STl
ysser, Lflwswemnlbs BFsausTIHSRIS6NT, B DHSHILE 6UTU|HEHENTHD
sTURTOITLmFL, @l g wwHMID BHFTET Gumainenel eUpmISLILHSETM6T.
oewtenignien Fev GFeTfilsHmIHeT SppHHe0 Ceumiul Lenaled el Ffger, myedliy,
el oM CuTFenewT HTEILIL(HEUSTED LD6IT [HI6TENIBIFIHBEMET  LIGOEUENSHEMLD
S B FISSI6M6N S
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wenienllar BGwed Hev CFarfiSmmy uGHwneig We sHsenaled umpFlwm
G&HLsTnEmWES OaTami(heTengl. b AHBFHGWEUTH  HiewwTenimids)
H6M6TT  CTNIENNHND  (HEMMEUML BB LDGUBT[H 63016001 RIS UTLbUESeD
drsrenons  srewiliu@Gusnel  upHflwrssenT@Gw. QmndsHHal] URISSHSH6T,
IVBTHH6T, YBrmLBLmB@asmeursset wmmid SisFlGarenwdmfled Guiflymlfuiwb
upsflwrelenier o eTenLmI@GD DEIBSHSH] sleflenid Reumnlest FMLILESH6TenLo
snyenions  @emed  Caumul LsTas  GOUILLubGAamer.  doseomen  Bgge
Bzgemeu seflerr Lflemawnssshde0 HiewiemmidsaT Uysren umig eudluGst(h
o2 uljyel Gramwen el LmiISeNed cpevsmIGafer SHEMAUINID FHUBS M.
sz o Bsush Bameumwill LiHH OCFUIISNHSBTER  (PEUSBEIGMeT QL&
Cwmmd wOMID HTWHHVMLWF QFUIFGETM6T.
1. sallQuTmenTHSSLD
upPFWr  OHMID URISSHSST Hog SeoUym OBTHwmisamenl uweTubhHS
Smeuy MM efevmiE WHasmenll Uflmawrssd QFuised seailll Gummern-
&&D elelu(pL. Bbs OpTHwuEEaiar 2 sHaluleame Soseomer BFsmell
USTTHS BIBNTH (2 _HTI6ID) STURTOITLHFL MHMID BITHD 2 DL bl
ubdamal. RFQFWHUTLTNIH STeuFLBUTFmemT  LpeVmIB6TIET & (HHMD
o WeT&Hpm FéE Sleudfwiomer QFupurTLTHSIma.

sIUQUTHenTHa Uaeumd auflsaied 2 e dlaimg.

1. yWlulelmba STeuy OHMID 6T6VEIE WHEHMmET DHDMIUBTED 6JeNEUTLL
SIBIFGET 2 ulJeurp eufl FenosEleaTma.

2. yluled wL GUUBSSUULL Senailed STeulubBLD LpevmIselar WeaTapmd
2. &mUaT QUL G0 [piewiewimdseiesn LG
FHe0 SmBIEBEHD CQUEHLaTalsd Cazmand CaFjoHmawTssd STLM6TS O\HT6mT

(betengl. QFaGeora, TUGUTHeT Lrsd wwomid Gemeply oLdweumpleo
STeTLIL(HLD.

* smuet el LGHer smen (pHeomeug BEWe| @eldOSHT@GUUT@G0. @S
(pevld  eueioeliL 6w CFHeT  STUSTOITLFL LTS — STDSHSUIUL (HEF
Crzpans  Cajemeuwns  @ofls0sT@ly omdseid o (Heurdalub
ezl @efldsnBurgaisentad sTeurmiser FuGamumnifluroset o160
BTHB6M  OMID  @eMNGHESTGUYL  umNTWITESHET 2 T[T 6UuIEIS 61T ST
@emau  Gflweeluledmba FoHeowl Gupmes sTusiCrTlengl udHsd-
GUIM6I.

o @rgrweil UpBurseisenen ealevmiGser womio LEyml CLTBameurdasei
&gl sTusl Cxemeusmwil Qupmis OC&TeaTusNETHS HHOUITF6rE6NT6e0
o meaursalup Came BFjmeusefled HmIFUNHSEEGHLD
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snBurFemisenmed  STURTOITLHFLIgelHHGH  UHSSHIUBL — STUSITEIS
o ewieyF FmISeVleudlwnasd HTHCUTFMeMT WL LGHH0 2 6Ten DmISBH6re
M;BEH 2wj Bursenewt UL GHlsvieTen SmESBNNGHE SLSHSLILBE QTSI

snBurgeni oo Grerwer UpCursemisel ufssiulL  sTuaier @
UGHMWE GeuTFHHeepsod HTURTQITL mFL aueioeiiL s0sHNGH6T allBald
Hetpert. Qé sTURTQITLmaFl LTeng Weni(ho SHBuTFmemsain@ s SenLd
&5 FQUISTEETDSI.

@ramwen pCurFeniaeiled FOTLNLUITSH 2 uTeUTaIg LTS GHloeVIHh(E)
GeuefCuDMLILBH TS @R LoevwT HiswTenimidsanTed Lflenaswimadsd Gauiul
WGELZEN

Gupuy QFwpuThsenTed  CeueflGUDMMD  (HEUTFD, DVBHHHBID) BTG
STHD 616hHhFIW STUSITEIG I6VEIGEHBT BMHGH6UM]T ieUmMMied STEILILIHLD.
alevmIGEeT 2 LuGwBurg sTusiOITLengl Liaig  euafoenieobHmE
Wemeyd HpoY / WenF QF6OVILD.

miewTeRTRIS BTl UDPHHlwTeseT wOHMID UkIEHSH6T NFSTaorTssd CaFsHell
usTISSEIGETET flenswnTsssdHed QUIHD eudlumsd eudlsdeTme.

o _uiflerelwevs@flu  HemLs@Gw OB  euTu] WOMID  HTUSTEIL LG
OFHTLIYL 6T HlewTenimISEale euSluUTHD LNFSTRIOTRIH. FUPSHHTLILIY6H6NT
Qu(poenalled GOBH&T euTwemeus Osmewi(heTener. QHUIMILD S&  cuef
LEWILVHMS mLeaudDN@G (waiy 80% eiswmer OBsmemmeng &F(1pdH
ArsHaien 2 _eiten  QBHAT  BUITFENETTUITENTTHENTTEI  [H630T600TMHIS) B 611 60T 60
misTUUBASImBeTe0 NplilssiubEeaima.

BGuBsv MU YHUIMIL, FWHHTHHET SppHHe0 STeRILILGL GLogGeurT
ourda upPflwmeurerg oidHsene| GLBsHemen wTMTH GCETewI(HeTeNg.

MBSIFIT AL L SFe0 HiewiemmidlBenen euslmasLd

FH60 SEBBMVID LUIsHesTely Busdeflbsleo Gam@ly  womid
g MBHTFET QBT USTTH SHISTST QHTGHUNDETS BB F6l6wr
Cxpemen  gmUBHIME. suafloewiLevdHed  80%  (VBFMMM  EDHDHTF6
asreulu(bdangl. @5 Smdsalng 2 ulflaaluasilu SmLs@Ed HB
alled BTEILILHEUSH VM6V, BHETEL R6UETIDENITIL 60 MBBHTFITeIgH 2 ullifl
WGl HewLbG HH6 Q&MWL MBSIFOITS  LOTMHOLILIL 6D
BGouemwi(hld. Flov Fnl L [HIGWIGWIBIBIEET UTWHIEN6D MBBTFNDT  (2_SHTT6NILD)
SIBwraflwr  ewbSHHCTOMI, MHHHCTDMTE WTHMEHIgUIene. 616166  LLLO
ufled smeIlIL(BL MBST FaITedl 6UaTDEBIL VD MWD SIS ST TH
Al LOuTensuled QFe0dIIME. MBSIFST Ul LHHe0 4 LFHTer  UIgsHe
&6t Il (h&esTment.
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SIBLomeNWITeUTSBLD
mBHHCTHOTHSLD

MBSTFOT SMEBBHLD
MBSIF  LIS|HSH60

P

SBoraflwreurssd (Ammonification)

90% @M@ iFHswrear CFHeaT MBBHTF6T LOWIND LJSHHBIS6TTHDS HTEILILIH
Heperr. @obd HTeuy WOHMID elevmGseilemsd @em QuPUUBLD LJHmIseT
HICTTTRISBENTEY  &IHSLIUBL.  HOSHMGU  ymwoumer  YrsUlfleprawm
sommed  Wflemswrdsd  Qeuwin’ @  owdGaimoideomisentas  THOUUG
Hetngl. QUPULGL DOG6TTIOLEIHET HiewiewIEIS S Hevmisailaier 2 aTben(hd
sUuGL. BFHHCUTH OCBaITIOLEIHETD DMOBIT Fnl LT DIGLomes
wreurs ommoUuL. Fyedllurer ewenisd  DGmeflwmeureig Bifled HenFHa
SBwrailwd  Swerms  wTHpwsHLUWD. el SBwTelwd WIS
SHTOUTRIGENTEILD LOMMID  LOCUTHIGNICIRISIBEMTEILD  LweTU(hHSULBLD.  6UT6uTL
LoewTennlleyd 2 6o SIGoTENWIToUTENG) uaTLOERIL 60SHHMGH6T COF0H M.

ampsHCrMHoTEED (Nitrification)

SIBwreflwd SweileieTen enbaHyFalar @LFCWMMEHSHTEO mBbHHEIHM DiUi6wT
2 (HOUTH0 MBSHHEIHOTHHBLD srteiLBD. SFQFWMUTH  LO6WIENED  6UTIOLD
MBIFTFITHGW UPPHFlwrsseienmed @ UgHeisd HenL GQUmILD.
(WH6eomeud | Uguled - Nitrosomonas SGomelwT  SjweTensdl  mBSHCTHOTH
LFQWDHOILGHETDS.
Nitrosomonas
NH, * » NO,

4 2

@rewiLmeugl Uuiled - Nitrobacter STl MBSHHMIHNM  MBHHHCTHMTS
LOTHMISBT G
Nitrobacter
NO,- » NO.

2 3

mBBHIFI  CHrameusalnsTsd STEUTEIGT mBSHHCTDMMS SHOFH!  (LPEVLDTEHLI
UWSTUBSSHISTnen. 6T1e0TG6  [HIGNTEDIRISEEMTED HTEUFD  LOMMILD  eeLEISIN G
HenLSHHLCUMISSTDSI.

MmpBIFH @Mabaw (Denitrification)

aueioeliL6v L gt @evevTsh FhHhHTLUURGMED Fev HICTHIIRISST MBHHSH

Crmenms HTHSHH mBsIFar  eutujeurs (N) wrmpi@aimer. @FCswnur

MBBIFI BMHHD eI, MBBIIFST BMHHF QFwMUTLIgET  allenemeuTed

AUETIDETTIL 6VHHMGH6T ~ mBBHIFR  CFOAIIMHI.  OBSHTFH  BMHBHLOTEISH
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By

Bpmdlw wewienled eupenwWnsd G OumIFaingl. BmIG @LdFeaier

leney WL BUUBSSUIULL  Denalsd sTemiliLbEeingl. Pseudomonas @edmIS6N
mBSHCTDMM  (PVEHFNM MBBIFATHL  LIST6U(HLD LISl TE  Tmml

SleSTment.
L. ®bSSCTDH > ObSSmIHOI
2. mpSIHmIHm >  obsIIad QLB

3.

MBHHTOV @LENFL MHBHTF6OT 6UTU]

2
NO,, ——> NO, ——» NO —— N,

MBSIFR LISlHH60

MBSTFOT  euUTWUTaNg SBwTeiwmeurs wIHPLenLU|D CFWUDHUTH MBS F6r
UHHH60 eTRILUUGBLD. MBSHTFET  UHbHHamigwl  UpHflwnsser mpbHyFCers
OpTHWGHMHH OETuIgHBGW. MBHTFCaaE QBTHWTeg L FHFarmed
OaTYPIDHUTLDDSTHEIDSH. @Jewni(h  UMHBWTET  MBSHIFHT UHHGW  uppf
WITSH6T  HTetLIL(HEeTmet.

1.
2.

1.

Gwrgeseumd umnIflwim
@earmlweur) umayfluim

swurden - aump enpSIFal uHs@G uppFuir

Aemeu siFsemaled GeuTeusvwihHed STewILILBES @M. HTeuy Coueny 2 L 6vllg
WNTaF GHLHSH STeoiuib. wesiugd Gsujsusowid (Rhizospher) eterliubp
Heimgl 2 _Hryewid Azotobacter sp Bevmiben. jFsenelevomen  FuwiBesrm
upMflwr  BQIEBIBET  DBEHTFMAIL  LUHbBBDHIngWN6N  (2_STT6WID) Nosto
@emeu SEIHB6T MBBHIFCaEH OBTHWD euefioesicohbdm@E Geusfdbami LI
ubaumnssd Haljes@GHWw QUTMeMEMeNS OB TERIIQ[hHEHEHLD.

1. Azotobacter sp @mBIB6T - 2 W STOMIFHEUTF aIFHD OHTERIL M6

2. Cyanobacteria usOelen&mLienLI

fev  smmole)  eump upPflwrsseEnd (2_smyewid Clostridium sp @eneu
MBSIFST UHHDHH dnlgulene

@aIPw eumyp - MPBSIFHT LUHBGLD [HICTGRIEISS6I

aleugmwil  uWIfsefled (2-sTy) Seuemyulers vuljseT  eesTpluleumLd
MBHIFIT LUHH@GID HICTTRIRIS ST LITHTOT LUEIND UFHB @M. 2 HTJ6rib
Gamwim, Seueny, UL LTemnl oMmMID HlevoHEL M60S5 SHTEUTEISET Q6U6UTN| Q65TM-
Mw eump (wewmuiled enbHIFar uHs@Gw upmflur Qurgieurs eyGamluiwd
6160 DMPHHLIUBLD. DeUenTd (& BHLOUSTOUTRIBET DHHTFSHT LB IHBTHF
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Foliuren GengeurHamisamens OBTeTL m6u SHTeumIEeT Geulddlmisamidaen e
2 (HOUTHGMBILSIT DEG ST Blemeveno  mmid  CurFenemtd
gapmisemenl upfflwreln@ eupmiGHaimer. unpmflum mbEHFFenel uHiu
FILeT uHBBUULL enbsIFme 2 ulfln@GHs HenLSeoHInQUl  6IQaISHSHEILD
©_(HOUTHGUBHTEL SHTEUTD LWSTUBHHHHIQUSTES 2 6TeNHl. Dieuenullesid
aeoersH Couml  sTeurmIBEHD  CeumulL  HiewiewmIEF  BFLomenmIse e
o galujLer @il uTHEHmSHGFW  (pemmulled mBHTFmRI LUHHD
6U6V6VEI. D GITIJ6U0ILD
1. @MeVEHEHT - LUBIGS LOMID S60sT GFjomend ievevg FwBerm umny
flwur GFyomevid
2. Omeveuwsdamefled - Azolla swndenonsl UHe@GL BILULGTOID @ty
oump (pemmulled Anabaena sp 2 L &1 BBIFET LI @HLD

STy eaueMjFAWLT GHTLFYULLSTET LoswiEiewiemEidscier L g
O TLyLss6IT

LO6WT [HI6TEIMBISE6T GBHIIQUITSES HTEUTHIHEHL ST QML HOSTL T BN6TH T 6uw
(boTenen. LoewmIewTenImIEE6T GoufeusouidHed Laioumd GenL g OBHTLTUSm6TEH
Q& Teus1(H6ITET6T.

1. Geuyygewid Fal LLD

2. Uy SiH6euUm

Gumuy @MLHOSTLIYS6T upPFlum, URSSH LLOHDID STeuFmsaTDHalenL uleo
gnubBSSILGBEGDaT. RbSH  HiewewhISBT HTeurmisafn@Gl  QuHLoeTaNL
BETENLD  LIWIGSQINeT. 2 _SHTI6ID MBSHIFaT UHHH0 HBJ WwHmID sHeiuliy
SBHGHIMEHFO GPUUTHL QUTHFUTE eatUaDMe 2 6TEeM(hHHmeD DIHBH5-
H60 HTeU] QPCLITREHMENF FHJHH0 2 FHTJ BSICLT60 FDHMbaLOed S mHLLLl
UDOTEHGMmD Hevald FhHTUUEIGaTD @mUag 2 6TOembeHHme0 AHBH 5
&60 oMb CrTwTESEEhsE0sHTTET UTHISTUY HiewemmEsalnGHsH CHemeu
wresr gsmes Cazpend GFjemeuser uHeSLTHSH HTEUTEIGNTED 6UPEIGLILIHE
GUIM6I.

I. Geujeusvwnd (Rhizosphere)

@z sTeuy Geaufselihm@GL DM DBHHFH 2 LOIQUTHS STERILLGLD  LD6VT
uGHbGW (Ffev WeLeSHMTHeT) @emLuleomen @MW  6UTDE] BEWLGHBHTH
BOTGID. BHSH HI - Gedlwsd GeuFeusowid (euevwiometdl Geuf  euevWILD
eTeTIL(H &I GI. BGsugeusvwiomenig Geujeueowidlads dnlgwiene] 2 _UulJUeTENLD
QFNbBSHID BUWEISS Fnigwl eumPOLoTHaD LOUled SHBLLGSSTNSI.
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Gsuy eueowl LEGHUTL BTILILBLD HicwwTewTRIS BT Courmed HIHaELUUBLD USTTS
smIBenTen  CeuslevmiseT OCaT  SiflevmiseT OO Geoumu'L.  HCymom
M USTTHSEIBMEN 2_ewieuTodd QBTeTdlarme. HiewenimidseT Gouyealsouiddeo
srelu(bh@Eerm eumflb, GurFenswt wOHMID BF LESW euenmiseTlear GUTHL (B
ST RIMIL BTN Hiewiamulfs Oamevelsenenll LweTuhsHIHI Gumligui®
Heiment. DIeV6VG| sT1HTellenenamemend Sreuillbdlemer. uHYFluimrssBer Wb
FHB0OTHE  CeuFeusowisHed sSmewilLBGHOID cpaim LrsTen FrTdHbGilu  umi
flwrsser Geouf eusvwSHHe0 HmewrliL(hdleTment.

Pseudomonas , Bacillus , Agrobacterium

Gouflenimed eupmIBLLGL @FsTwendF Foldemasenmeo upmdflum Geuflers Guom
urilipE siemgdeam Crmursd wmmID @ew  aurpaln@GFlw  URISSHSH6NT
GouFeusowiHH60 @I EIHSEHI BT 6wILILIHE BTN 6.

II. GeujipFewiss sl LD (Mycorrhizae)
(myco = fungus, rhiza = root)

Goujliygemsaal LD eaaug  STeuy  Beaujseln@L uRIssssaMnHELOenL G
wjeen  @aIMiweuTpe] @MLSHOSTLIUTGHW. CHEHLTS DAMINSHISH HMTSH
STAIRISEHD @AM VG ASDG CuooulL GCeujlysavisgamlLl UbBS
GHBEHLT  @adweuTe] @mLGHOSTLImUS QEBTWIQHEBEGD.  HTEUTEIS
eMmed  BJ mmId  sefujliysseT o eTeenBaalubd LGdHulesr  Gumuyliied
Gougliggemiadal LI UBIG&HSS6T UJDLG STeniliupl. Senel  LD6sTenlameen
APl FlmeNHemen DienL WdHdniguienel. @eIalLEiEemend HTeuy Geufmer SienLul
(PRUITHSHIL 66T DRI HHSH CUTFmeEamMBMTl QUOMIS GaTeTen (LPIQUWITSI.
GPiurs  Gaujliygensd mlLOTaIg AMFW  (PRungs GCurFmenid  Fnmid
enmmenr QumaLrs: BraW wHMW CFiy Spdweunner 2 6Tam(BHoHBHmev JAH B H
GW uFeSLTs GeufliFewt dml LEIG6T SHTeUTEIGaTeNHHH CFHeand HTLMEIL
Qummis GsmeErpLd.

eRtuNGMmS RSHILFD LoewiplIctemEISSaMa euELTEHLD

ST SO 60T eUT(PLD  LoewimlevTemimISB6T oD  Geufler  Gomuyinieo
@emLgsh OpTLIE STeuIlLBLD. LOGIHITEIRIS ST GUTEIMEME  LOEIITEU6TSHMS
FBFILH60 Falpwiene] QFeOeuTHGHF CFNIGHHIFETMEN. HIEWIIRISBMIT 2 mi-
ST 106w HTMENBHENEN 2 (HEUTHGHMBIL 66T GBHTLITLUL L 606U, LTSI eM6TH6iT
STEUIIL{BLD  HITENIOWITEIIGH| GUETLOT6  Loewtemnedgl Fpiiweour@. isflGerm
mdnled  @EMPH6T  LUBISHEBET OOHMID  UFsBMIL(B UfseT /  umg
Gumeiimeney UPNTFWTSSNTES 2 (HouTHBLILUBLD Renel LOETIHTMET 2 (HEUTHES
euGIL 6 GBHTLTLUL L 6m6u.
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Gi9by wppd Sle) B HiewemESuiue
GYBT CBTHDIMBHSETMTGLD S 6i

@by  euemmIseT QHTOMICHTUISMmeT allenenald@GD  HIENIEIEGB6T  OHMILD
@raTwen rFTsHEaMaTed QHTOHMINDHGHTENTH (LPIQUILD. BITEIH SpLOLDT 60T
wewiumLUIer(h  OFevspid  BGurgkl  mHiewiewImIESEeT  eupmISLILHETME.
QuITgieUTs 2aMMIBT LOOHMILD DLIPLOTET HewIMMI BT 6TETLI6NT  [HIGWICIRISEEm6NL
QuUTMISHSHEMaTe0 [HeV6L HIW WHEHHTE 2 _6Tengl. GHbJ (aublsaie) alBCwTsm
&6M60  VSHOBTOMIMNBEHE 2 6TTENTEUHAITD  LWmISTLIoNeT  Ghmuimsdlaefe
OHTHMIE G 66T 636,

aGHaier D060 alevmiGaEefer wevmiEsaMelmbH CBHTHMIGEGH6TenTEW BHeny
2 _6mQen(hLUSMTe0 eldaieT sutul euluins &% aufulemmes Grruimdsadser
uyeueVemL bl Lev Gmmulseneril UFLILSSImeT. BITergh LUFeuevenL U (15iflermed
gmub) Grmuisenmeusst QBHLUYSSTUIFF, auThSCUL, euuIDHBMTLLLD 6T6TLI6H
QUT(GHLD.

@ramwen LIFTHEBET  GHYHId OCHTIMMSE DMLBHO @ 2 60H6MTaIL
drsdlemen  op@b. QHTHNFTMOHT  (GRQUIGBLYSST MWL  eleugFTuid
glmnaefled Qmbal  alLlubL  QuEbLDeTeuTeT  @JFTweImIGeT et Gom
uriler(h sfbs Blevssle Heny wrFmLwdF CFuideaimer. QU(mLDeTeuTen Gead
gETWemSeT 2 WIFiflenswrsssHn@&s (biodegradation.) SHewLWITE 2 6i6re.
GoMEIBET  GuTein  DiFdeTeuTen  BAINTTSH SHLISEIGET IEUFTUI  GUETLOTE
ool MO  svsDMIBeT  Buretny eihoalled 2 eiten Gyamuwlesiseer
apeld  Wemaswts  mbHHCImm womid QuTerdBummlenets G eusT(heiTer 6.
CursmeidammseT LmaWTes SHILF DMLUBHETEO  SHNDELITFENEMIWITHSLD
womid FwBsmusHflurdseT Die0ETHBeM6T ueTOTe (SUFlHLomet) euemyFHlenw
JOUBSHHBIMGH. DeneU LENBHMIBE HFHRHHIEMOWTEIGH. Seueury engulGeorr
usfflwressefer LOHMID SVEBTEEBMET  LFHHWTer  QaFneuret  euenmyFd
0BT WeofFS  eteiliuBL. ueBaum  MEHOFHTWMFTENsVH6MET  Geuefld
sy @rsrwermiser 2 uljulflnssE 2 LULmlLTsHmel. @Qemeuujn  @Glg
Bfled OHTHMINBHEG 2_6T6eMTHEVTLD.

BiswienmEIdseT Bfled SyPijewius ST pursd CHTIDLL 60

Salmonella spp., Shigella sp. and Vibrio sp. Gumeim  Gmmwimédl  HiewTewIsl
Hopelm  BIOIHICWTHEIGETTRI  emL.  WTend  SHer  eleneneuns  GBEmHLILS
asTWIFF60 woMid euuimBmmriLd gmuLeomb. e16eBeu Gomuly  HiewTemIEIS S 61T 60T
drsaiansms /| Smbensd HISTaIDGpeT (SIUUMbBSH) SeuibLUlgss Gnbmuiseie
Geueilliugeney (PeTOMIFFflHEMBLTES HBHHHV DNUFWIOTEH DY EGHLD. DYET6E0
BeoL(penpuled / ufl@Fraemencpeod GrTwnsdmuwl BILTHFuled STamigHed /

48



uflormp  wpwrgl. gartbeareilsd GrTwrsdsat WedH GHMMbS 616016015 6m S
wlGeuBw  smewiL(BLD. 6168y BFTHemer  LOTHFUlMIGT 2 _6T6ML GSBLILILTLD6D
AmaBHe0mD. eteueuTpTUIeID CrrTwnsdlsefinsTen Carhener HTev  alenFwLOT
QB IASHILAT D Ulednl mIG6He0 ChTwrsdsamensd seami(h gss iHs GhyLD
abha@H. BFemed Bmmulesr Geusilliugeueney (peTGTFFflomewTsd HHULSHD
FSToHHGW. 61Beu  &yowomen  (pemmuled HBwwTHfemwsF Carndeamis &ML lg
omd safler Mwiu@p. ghamaied Gemeu Bioupmidsaied Salrwmer Gnmuwim-
BHHBET BHBMBMUW BSDBISTLLE FnlgulenNed fGLD.

RBHT 19 BRIHWTEIH WWH WeLGHHN OFTLFFAWTSE AHBULQUITS Hlenevd
HmbESGMG. 6160186 Bellouenadwimen HTLIQUleTEIGaMNET SHHbmBmul 2 Mgl
UBSHHIUSHST (LP6VLD HIEUPHIEET LO6NlEH LDVSHH N6 LOTFMLHHIOT6NH 6TTLMNS
2 IFILIGSSPRULD.

Aevmienas Bumeim U BT(hH6e0 Gubflear HrHmadF BaFrddhsmduw Basmedlujrm
upoflwrsser STLIQUIRTEIGNT JAnLWHDCBHM  sTHOETdeuTfeeT mid
&6 LWeTU(hSHSLILGSemen. coliform bacteria &THMIUTIOIEET DIGVEVFH DIGHLD
wHFHNCsMM sTHMew eumlaeT @emeu gram erHymeiened (gram-negative,)
BaGHH dmmenal (non-endospore) Gamavimelenmeor eremeu (rod shaped) @emeu
ReaCrmend  Hyeu  euenFlLL BHH0 35°C 6o 48 ewil Gmyw  GuewrliLigest
Rev&Crmend  CBTHWSHHISGeTenTad eutwy aleneneyset (Capreimid) UpUissds
FnIQUIENEL.

wald GLST 2 _aleilLgdled 2 6Ten HiewewImSl UbBHmMBUTID GUHLO6TOND
Coliforms  uspflumensus OCaTemIgHBGHW. med  GLIST  Sidbeuafuieo
asrelupBenasullsd  Grmul  almenalasliuhaudeomen. @RHIme0 Seneu  Hiflev
sTeulubBensulled BT 160G OCHTHMISESGH6TENTE@NSHBTET STLIQUITGLD. S(HLI
Gepid  HAndlwieney Coliforms oswt MO HTeugmIGHaTed STeOTIL(HESSTMSHI. LOGTT
womid wrsHembE GupiiuBd  Colifo rms enest e HelmHSHTer Coliforms
BB Coumiuhshs alCFL CaFrmHameaimsT 2 elenel. CHW BIeUPEIHT Fenu
OO B UESTEUMILILF FmU JpUIegnLmiseNed dywmorasd Gguiwiiubwn
Coliforms Gamgemen cpeold GHHflel HID SToTaNbsULBLD.

Biapeoons gouBw Gpruilser (Water-borne diseases)

Crruiaiemenalb@ld DEEGB6T SWTSHIOTS BFPOOTE SLSHBHUULH OBbHL
yssmuwiFged euulmmienete] Srlenuwpmd wmmid euuimmit Gumé@, eTeLe
MU (b SSTmenT.

Gepil uflsfiiyl LigpenpaEsiT

GBI GeusiGam BieupEiseilsd BeHa MGISNG. Qe 6bCHISHWID
LOTFEML BV G6TENTH6VMID. 6T60TG6U  [HIBTONEIT LIWGTUTL I9M@EH(LP6sT  SHITUIHLOUITE
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@DV 610k UTHBTUIDESGHWD LPHMID SFSTHTTHHNGW DUFWDTGW. BHIHHSH
aflly  eleugl HHWOWPSHSH0 iev60 ChTulalmenald@G DBIFEBMET  iBM
miBe0 / @eveomoed GFuiIHeomGw. BBF B uflafliy QuTPECsTELIY ety
drsren uysellenet 2 _eNL UG DMEUWLITEIT :-

. ugwd Qauigsed wHmID (HrenFQFuighed) HylFfwenLge0 (Sedimentation and
coagulation)

2. eugsdhzev (Filtration)
3. Osmmmpsseo (Disinfection)

1. ugwF GFUIS6O WHOID FHF HwienL Hed

5166 (PHHURWITGW. BFHaTBUTH HevmIHW / COpefleupnm GOFHTLsHeTNs0 Fev
FHemisen  semehFWILBHBULGSRDH, BHETCUTH BB IleVeTen  OCHTHRIS6T
Blemeouled o eTenr  GlewldmaseT LW ol luGdeaimg. QUuflw  BisH
sTmIHH6N0 HewiL Gmrw alLlu@Gamasulsd Guilw HielbmaseT DigsHHensdHle0
SIMLWIED SienLdleiment. Leten] BhobE evd CFIsHg BelG HevHE SienL Wl
AlLUUB. @FHemed Bifled OHTHEIGEED Blewev STuTILBEEIM  [HIGTIUIHRISH6NT
OO FMITW Famiberiled @rFTwierl QUTHLST @LIg DQuled LIQeUsnHL FH60
2 WFSHSLILBLD.

2. agsHz60

uypwF GQFuwIsHed oML HIlfwenLHeder Leten] BITeIH ey UbHHMmS
soflemLms  eugwell LubASImal. augsHHe0amCurgl  YBrmlGLmBameusiiamefet
SmlenussT MWD  HlewTewImSHB6T  SHMLILIBHSISIDET.  LD6IITZHI601 8 6m & Ull6at
GupuriyselimE@ @mLBw HiewieEISES6T  JASSHHIMEHFUUL(H  Fenpliiigd
asUu(pL. RsaCuUTEH gmeHaTY 99% uppflunsset sisHOLUILGHEIDT Fev BB
prouflasfiigl  Quris0sTGdHseilsd  Bueodsons o uIFUUTSHSIULL  STLI6
LWSTUGSSIUL (D Biehd: STFTWIBIST DBDHMLUILHETMET.

3. QzmHm BHs6v (Disinfection)

proufeflifesr @midiuy CsTONBEHEEN DLGD. BITEIG LG  (PemHD
&oMev  QHTHMIBHSSULUGSRDH. GHCmmHCmmL OCFuised WasluTgeuTsL
UWSTUGBLD @HIPeHDWTGHW. @HatCurg Chrul alenenaldsliub umaIflumsser
Gamevevliupd. @GFTGeammmd GFuimed UNMOsTM (Wwemmuleorer QHTOHMI HHE
oom@LD. @Bgmenr daD FHTHGHHMET LWbHemeU. Gened HicwTemISenul @@L
Cwpmieuset cweod GaTeveOLILGBL. @BFTCmMMID al(HLOUSHEE @M OCHTHM
HHBD (PMD DLGW. O RHmed  HMeuBGWT i606VGI ewIGLOT gL
LG DGl WHdH GmMbDHene| LHUIST HTHBD HTetlLBLd.
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afie| BJ paTamSSIeD

ai(haefed evFevamL mIGaM6 WPHMID SWausn@&GL uwasubhSSIUBL BT, BB
aRsTe0 CHTGHHEeMeaT RHhbE BY WwOHMID CBHTIODHFTENLH6ME0 R [HHSHI 6UHLD
By eteiue &6y B SDpd 2 6TenLSSUUGBD. UL SIaHHSH DML HHI6U([HLD
BT(hs6iled wOHMID Fev  SIHHH DMLBS HBTHEHMMID  BFHleumFuien
wenpwren sfley BT uflsfiiy QurPlipenmeeT STERILILIH S TMET.

OCamPperenevd sPeypr SSHsfilar  HpsTer  LgWEIDBET  LHEDILD
Cariur®Baser : -

1.

wageomen uflasfliy - (Primary treatment)

Ueteumd LgpemmaEaT (PpHeomeruflaifiinied i miE dlemment.

Ouilw BssEW QUTHLEET DBHOLUILIGEETDE.
LO6WT  SIBMHMLILIH ST 60T
sTemteneunt, Gamuply wmmib euflellesr Gureimer SiBHMHMLILIGESISTDEDT.

Hewiod Famisen emLweliuB OsTlguiemed ugwdF QFuiwiiudb
Hesiment.

Gom Gozfléasiul(h  DAsHOUILGE GG
o ulflwed &Fmims 6hHOeuTm GaFwpurhd UweTUbhHSUILLTS.
waeoren uflsfufeaCurgl 25 - 35% Gopend samiseT DsDHMUILBLD.

glemewtwimest Uflafliy - (Secondary treatment)

Ueteumd LgpenmaEaT Hienemiwimest Ulafinfed oiLmigdlement.

waeomer  uflaflided  @QmbaH  siewewiwamer  uflafliy  Hyeuomeng)
UTWIS TG
@aailurg &6 BITEIH BSIG STONILLD QFuwliul(h IEIG
QUT(PLD STHM6EUTLD HiewTenEIEEB6 e uenFHoHE@HD HMID  aTenFeuret
mlewTewimis BEpSGFW / cpeoomer @UFACwmmd Mlew euFdHwefss
uLD.
@zpnoser o wijiurssiul L / Cxpmipenm (activated sludge) ommid
Sniseny augwenm (trickling filter) oyl @rewigsd @H(penm LWGTU(HLD.
o ullumssiul L / geoulul L Gapmiwenm @saiBurg sley BrTeig
QaTLFFFwrsl usvwew GBIW HETE STHOILLLIUGSSTDSI.
fmisemyeaugaiipenm ReHTCUTH  SWeYBITETH  LTeNMLILI(HEH6m & OIUIT6sT
Mest 8H Cgleursd FmFm BisselsenTs alfplubGASImal. RS0
s06 BITergh uTedPUUBSMBUTD aSHHIF OCFoId Burgdl ImIG
sTelL(hFeIm HiewienimISsenTe0 CaFmeamiQuTmHL 6T @@L FCwmmiuEGLD
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*  gFad FOUTLTES / WeRFOluTLTSE SHaIUIGI6T (LPSHEVITEI &)69 600TLLIT 6N
uflasfiliyssefled oeppiULL sfla QuTHLsamend QsmenL CFmmeang)
sTHmieTdw Bleneouled miewTemmIF®Ba M6 cpeoomer flemasd 2 L ubhs
H6umd. BmiFHuied OBHest WwHMID STURTOFTLHF. GUTETIMD 6uUTU|bE6T
al(healdbaslIL(BLD.

* gFllurLewLwF QFuiwiu’L Fad eleugmw 2 Forsdlwmsl uweTUHLD

afle] BF Bupms BIBlMeaEmeT JDLMGTO GOUBLD GUTSHeuTen LTSS
alensmayseir

* Gmmui elmenaled@Dd HIIENIBIEGBT  LIFeU6VENLU|LD.

° o uly dflmas@luLsamypul usTISSEIS WLOHDID Deupder Nflens
wenLbs / QUIBLESeT HFlLiuGeusTed B LOTFenLU|LD.

* flewswrnsssdHna BileveTten Qupee] L AFaT HISTLILHEUSHEITED
ByouTy SmidseT urHilnGetenm@Gw (2_wj BOD o ulifluweyid @ lu
LAFar Bxhemeu).

e  srpheamw Uflwss@Glul B SIFHTHML aiF ChIHLD.
Hewnod s|leysefle Lflasifliy

Semnodsfeyseflar FHeaiento

STOUTRIGET LPMID  alevmIGEefer WHH6eT, 2 vieyd S 6T, BLSTFHE6T,
denmervfles, QuUTelHSHesT LOMMILD HEWIEWITY — 6TRILIET  Hewilod  HLO6H6NTHED
QameeniupB. Reummled SHTeurmIGeT LMMID allevmIGEeMeT WIGHHB6T 2 _6wr6|H
sleysen ereuet & alemyours  (UQUIDGSIULSamgug) Capand o leme
SGW. Wenmevfles Qumelsder Gumeimn OFT@GEHSIULL USTTSHSEIGHNT 6l61Tldhle0
(uguWipsswemLw WILLTH) OFTLFFAwms HFld DdLWS Fnlguidl. 61666l
Fepd GHTHTTD LMD FHDMTLED UTHISTLL eiaiusumenm 2 migh GFuiw (penm
wresr  FHlewiod  sifleyseflest (psTEND DleUFWIOTGHWD. (WPSTN  QFUIWLILILIL TS
Hopbs  (FOOTLEI0) @oellsd SHrldwenLujd Quflw @Glenus  HL06E6NTT6e0
6T, STMHMI MWD B TFMHLIGIDGH. QULTFMLHS GHLOVILET OHTHMS
uiled 2 6o gJEmeIT GHlp60 LOMMID JEISHBONDGWL SEIG elenenealbsd Fnlguig).

Sewiod sfeyli QUL semen WelseDASG 2 L LBGSSHIUSET HDHOTLQISHGHF

Lppd SFBSTSISIDSGFW Sjeudlwid

e dewiosds &yl QUTHLSmeNEH Hwbhd Geueiluled GUTHEUSTEL HIGMLDL,
Fbd6ei, CeumiyFFsen HmID eTedldaien QUHBHOMLUD QL LOTH SIENLOULD.
Raeumdsen  OLEG, FbGaigneiwur uGumULL 2 _6wie]  (LP6ULD
GmmuiseT MWD eTelEHTUIFFD CUTRID SpusHHTer Gomulsene sTalulm-
&F QFwmHubBASTDGI.
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® BT (P6VEIGMET LOTFMHLWEF QFWIUSHTEO  BIepsod uUFeywd Ghruisenern
QBMmUIYSSTUIFF0, paratyphoid euuIpGoITLLLD, euuiDmIeNeNe], 2 HJ@HL 6D
SpmFs  CureTpeuMNINT DIFFNIHH0 FOLIHBLD.

* Qurg @LEIs6T LHMIL GRUIGLYL UGHB6MNN GLmuSeT SenLIUSBTe0
ueLBoum FepsLITEFFmaTEaT gNUBL. SSHILET Saysefar sTHmleTmiw
Wflen s @emenTeusbmed SIFHTOMD aigLb.

*  OQuilw GUmusGalweOseT Fev FOWEIGHND SPUSHTHIH. DSTouH S
sofMent smHleTdw  flewasulenmed 5BHeT eurwy Ayl d SemLw CBsHest
alememeunesig OeugdHdd dnlguighl LOMMILD SUUNMES FnlQUigI.

* Gumus Gelwesael(hhadl SFUD BJ BEVEHSD HMT DMLEOUSTED B
LOT&6ML_UIGOTLD.

sFAWwBT  eleiugl  Gelwed  GUemuseT  sfleysefled  @mbal LIk
QeuafGumd HMFWEIS6T LOHMID OBHTEIGHED Hlemev USTTHSHEIG6NT 6TeTLeUmMI60
BeBs augud Fraud opGLD.

o1eniBou  HemiosasleyseT HoemOWwITe (PETMWHGHUD QFILF FpasHNG
gom HHOTLAIGS 2 &hd QBTN uEEmen o LBWTSgHe0 Gouswi(hLd.

Sewios sPoysefled gOUBL LyFSemenenw @laueToursd@GeausnEren aud-
(LPENDEB6IT

1. Caglfisb WeasppAse 2 L uBHSVID
SIBHsLOTET BT(HH6MNED FMOWMMS GHLIMUSBNT, HTEUT (FamIB6en) HLHTH,
enmevfles, sewvtewvrmy Gumestm GeusuBeummest UTHHTEIB6T0 CFaflbaliulb
dHeipert. Reummled SLBSTHH6T, LenTervfldh@GHaT Hewiewimy 6T6sLeT GLoEVILD
UTeumeSETH  LeaHpmEdHE 2 LuB. &SLHTHB6T (GNUILSHBHHHMMaI60
o WlrifibsWensd@d 2 LuLsdmigugl. @mUlamid Gumwstaled We ILTs
Hurs siemL WU gHEHenasulled Feouwns aleneansHnaimedsd HToHbwdoas
WQUWITE).

2. GrzamiQurpLlseiear Hflmswunssw / Lguipssd
Foweoenm MHMId CHT L& HIH6|H6T SUINENSUITS HIEHIIRISSMNNT HTHH,
Hered (Rev&GHeuTa) o Lemouimasll Uflensd JwLWS gnigul Cazeas sLlese
LGW. B alemeneursll QUDUUBLD amlOL®m BT L wHmibd eleugFrTuis
NG 2 _Fa|b. Fal QL 2 (HoUTHHBLD HWID (PHTMLSHGHIOUD BLomHGHT6NT (6L
BPoeuemisEemen by  Fmu  GuraipeumPng Bwevds  aumLTaISHmS
sienadangl. sTHPeadu Blesvenoulsd gnl OL(hd GalwedaseT GogGsrT
autd@  uppPflwureler QewmuTligemed easslLBSSLIUBL. BSHTCUTH
o Mugd QFuiwliupw Cwlzser eutu Csafléslul(h Were _pusd GQaFuiw
6VITLD.
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3. sengnyore sTel Byeaens / Hlygeurer sTewl Byems

(PSHEOVTEUSHTH, HBTHTTLOTRT BTl BIayend 61Ul WEa b 1IFuUsOeduwiLDmest
BLBH6T SIBHMMILD Q(H eUPAULLT GHLD. sJQaeien, Sieneu LEHaD OF606) &HMMbSH
aPwT@. rkey Hewiod &heysefed MBHO BISIEG UBIGGE BGLoev
GBTHTILOMET HTewl BFayend (PenmulGeoBuw SiBHMMUILIGHSTMSEI. FEHTHTFLOT60T
amewll BFeYensWTIH SO BMET DBDMIOUSET HHHHTE SWhHSHTal uwiev
UBSBSLULBoeNG. @bF (emDulled, suPEmLWITES 2 DUSHSHDET &GMDHS
VLG 2 _MUSHHHHMET BIobS BLHHL LUMLBNMTEH BSHBHL6DH6T L6 D
QiU aleuTml LenL &enTd LTeleudhear Chrasd wmhgeien, e
Wasad BmibsoTs Qb [HEEGHMSBET (P6VLD B0 BT HaTaUETEN6IS (FH ML
USTGW. AHIIIY BE5HI06YH6T  ewTenilleamsd ULeILOUGD. Hevsdlg
BiolLD 2 winer @LHHNG BLwemn  CUIGSSOODS DS
gOUmL WSS @i Oupbureorer sleyser =2 ulflwed wmmid yem
wentd QFWwe(penm &6 elpsvld LflenswiemLeusbermed Hewio, Hyeu oMMILD
uTWBleney allemenasel 2 (heurdleimen / 2 mudhdlwimdlsimen.

BISHIGUIBISBEHLD 2_6SIaLD

HiwicumSsefamsd gear 2 emia] L(PSMLE MBI

aGeie HISTalINSTHI UWLSTLUGSHHID DMaTHH 2 ol QUIT[HLEEHD SHTeuU]y
3leVevg alleVmIEG 2 MusSHHG 2 fluemel. HIweEIEBN GNHST L Lolullest
eTeveuTl LG Hseilepid eumapd. @Hed HTougGom isvevg alevmiGHHCemT 6l
aleVBHEV60. 2 _6wie, SuDEnBWTeT Hiew euTdL QoTaienme O TeuTig(hHLiL-
HT60 emaBWMEnHL Curgid, GFwerwenmed@d 2 L UGS D Gurgid @uimenauir-
&B6u HIWIIEIS BT LISHMLWF QFuiwtiubGEaing. 2 ewie)l QUL Se
Oamenigmb@G  Gurgamenil  QUT(HL&6T, HiewTeIBIEGNET  6U6TTFF oS T60t
auenFs  oarsonsdh OSTPHUBGIGIDG. 2 eyl QuUI(HLEBT, 2 _6TenL &
duweiten 18x Bumaementtl QUTHLSMEMBW L6D [HIGHIEWIBISEET HIOFHI GUETTEF
fbares BT BHHSmer. eaBel, o eweuTeaid GuTFenewt O&BTEUIL  aUEMTLIL
o6l HIOTHL  UBIGTHIID. @RHIT60  rmeniomest UMM, Logleuld, L, 6hFemin
eTeuTLIedT @60 U (HLD.

2 ewe vUWSHLASIDOUTH Blaww Ouends, @pFTwen  LHEMID
2 uliflwied omHEISET

2 ewialled HiewiewImISSBeMeT  euenjFAwmed Quendls, @paTwier, 2 ulflued
sLLemWLILY LTHDEIGT 2 ewialed goul(®, HISFHESG eupemml QUT[HHS
wHMsTE  LINHIBHH0 2 66| UISHMLHD DLGD. 2 6wl aled  6U6T(HLD
miswieEISS6T LnCuTgFenams@Gilw upPflwmeyd ums&HEDd SpGW. QFCFWe6
wempulesr Burg @emeu  sTCUTEMUHBIMMI, Yrsd, Oam@ply eaTLamemm
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2 MLHH SupMiet  euenfFSEGH  gemenl  CoHemeudsEnd@Gd  Beueigul
gaHemwl Qupms GameTenpd. dmwBeua, QuaflGeara, GFaBsua, LrHHCuIsH
womid UBuas Cumeim LGN Hevliym CBETHWEIBEHLD RFOQFWET(LPHMUTED
FBUGBLD OBHTHMISEGH6TENTEW HIEHIIRISSNTE) HIHBLULGBLD. BHST alenemours
o ewiallel gamisefler QuEpuTsd GraTwer, Quends LTIPPHHMG 2 6TenT
EALO R

2 _emialled HMHLOUMID STFTWET LOTMHDHEISEI

1. oipsevmLBH60 (Putrefaction)
2 _6Wi6Y (LPEVRIGHEMED 2 _6T6m  UJHomedl, UISUu@GLys@flu  hiewsien s
&eMMeL  &IHaEUUBL YrsiugluysGilw  OprdHwumisenmed  sdGerm
SIOVEIEAT, DMDaIE6T, DCwTelur wOHmId @ETeFar Feoemul (B (H,S)
OB 2 ML BBLLBLD.

2. Qpr@sHe0 (Fermentation)
o ewiey (LEVEIGETe0 2 6iTem Hobsevmen HBUTMEUSZCTDM DLEVSHI HIGwT6wIEIES
H6NMTEL &HISBLUUMBLD DmBeva GBTHwsHHemed stafl HBUTmMEUSHBTHMIS
&6NTH  (QeUELEVIDTH) 2 _emL SBLILBLD.

3. umewtLBeumuLed (Rancidity)
2 _ewie 2 6Tenm eI (HEHH6T, HIIEIRISEBNTED &FIHSULGLD ReOIc
ugl ys@fw OpTHwusHeammsd Gamuliudeomsst wwoHmWw SHefa@yrars
ormmUu(BLD.

2 _auialed ghuB Quendls LOTHDEISSIT
2 616 (GILD6ITEMLOWITH60
BmGLomuL6v,

1

2

3. UTEWIL6D LD6WILD 6IdiEH60

4. um@ svevg NFer Cxpmeimed (Ued FHamIL(H)
5

BF&EU QummeT QFsHed / BEhd HIEHH6L.

2 w6y UIRSMLFID QFoaurd@GHF QFNISHEDD LDHHTyeniseln

UmSBTTeRIE6T 6IILemed 2 _6w16] LOMMILD HIEHIWIRISBET SpEU BFevngeid

BTHBD QFVHHHGN  FHOM HTTINH6ET By EHLD.

1. samehFAwluGsHsIubBL GeulluBlened -  Hiewieumduler  euenjFHuimengl,
QauliuBeneoulest UTHS 6iFFTe0 UTHBBUUGBLD, GOMHS OGeuliLmplensouien
OHGLOTE  UEMTFFUID, LOHSHOMET 2 _6wie] L(DSHMLSMID, FHAmiy Geuliu
Bleneouled allewgeumen eUEMTFHWD  alenTeuUmel 2 _6wie] L(PHMLSHID
gmuULD.
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AoUimib, Gmnbhs GeuliuBleneoulmid gl (2 -0 : 4°C @60 GoljFTs
el Iguled GFlldalulL o eue] UIWSMLSH60) FIHTIQL  Lmpjfluims
@&6nmmed  (Psychrophilic bacteria) miewiewiBISBGIW 2 _6wie]  L(ILDHENL FH60
BenL GUMLD.

GellasT FTFTLUSST - H6emehFAWILBHSILBLD @Goedet FTFTLIUSET (P
wworengl.  goeeled, iz Hevewmdseflar  euemyFs, o ewiey LWSH
LBV  6TOTLIUDMIBBTN (BB SHTFILTET SHeMLbHSH gnlgul  Hiflesren
L6 OHTLTUTEIS).

STD FJ 2 6TeNLbHlD 2 6Ten 2 evoial QUTHLSET 2 wj Frfyiuges
2 _6enm BLHFH0 BemehFAWlLBHH LULS FnLTgl. eQeraled, 2 ewie] Fyeill
emull QupmIs OBTeTen HIEwIENIEIS EUNMTFHDBE 6IFH QUPEIGLD.
Geleveien  aumwsser (O, , CO)) easLauPMeal QHobmeud  leummle
QanjleyLd.

2 a6 UWSMLID QFvauTdGF QFSHSGD DibSBHTIS6N

1.

pH : oiGaisonen miewiewimidser pH Quuionend gméHsmy 7.0 ops (6.6 -
7.5) =2 eien Gumgkl fpl uTs euenH. WaF Fev 4.0 HGHS S eUeN(HLD.
Qurgieurs molds, Wgleud etestue &L LUFHE pH aiFaTen WOBsH &enmbSHH6e0
Ambal Wss gmigug euewy (pH 2-10) euenys agmigwest. QuUTgieurs UMy
flwréser pH = 5-7 @mdlenLuled euem(bld. eTeudFFOUPLD, GHTLIDULPLD,
aUTEDLPLILP  GUTEST)  ULDEUNBHET  LL(E6HFEIBISENMTEYILD,  LOGHIEUBIGHENITEYILD
L(IDBHML SBMET. DBBHLOTE  HLEVITTOYEB6T, RMMFF  EUNBHET  LOTL 19
mm&s, GamPulenmsFd), e, UT6L eTesTueT UDPFWT, L EHFID, LOGHI6ULD
STRTLIUIMMTED  LI(LDSH6ML 65T M60T.

FJ 2 6TNLBBD - FJ 2 6TMLSHHMBS GMOULUMS SlQLILIDHLWTHS
OaTemwiL. 2 60FHH60 LIDHIDWTET  (LpenD LGW. Beovmsd, e Gumeim
© Wy AJ 2 6TenL&HD OaTaniL o eueysel LUDMFuImeUTed  LLDSHeMLU|LD.
Bevasl, umewt Gumeiy ST FJ 2 6TeNL&HHD OCBTEWIL 2 _6ie H6
LLEhFEIBIBENTEY LI(DSHMLULD. 2 60FHHW umedom, wm Gureiny ST Ry
2 6oL SbBD QBT 2 _euiaysel @ev@Galed uPMIFWTauTGeom  DIeL6VS)
L ehFamsHeamGeom  LpSMLWTSH. 2 1], Qeusdeud etaiiuen  BFoHasL
UL 2 ewieyseT (HMLsdd gnlgwl Hifleiene] @&Gemme]) QUTHEUTS 2 6l
Bmy uPpPFwr (2_lylLiulL o ewieyseT) LFFTyenbry, BT geud /
Lehaemid (@l LU’ 2 6wI6H6iT) 6TRTLUMMTEY LI(LSHEMLULD.

Gursemewill QUTET 2 6T6NLBHD : B, FHFH cPeVD, EWBSHIF6H, alHM
WOleSTE61T, BHENUQUIT[HLB6IT 6T65TLIEN [HIEwTeIRISSNST euenFslod@ DisHHwmeud
wiwmenr  Gumgenewill QuTBLB6T SpGHW. Bursemewil GQumrmeT CaFbs
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2 W6 6UMBHET REVGAIED [HIVTEIEISHETTEOL(DHENL U|D. . HTJ6UoILD:
uTed, BemmFS

4. 2 ulflwed sLLemwiy : fev 2 aweysenes GO STewIILBLD SuIMEnEUIT6D
2 W, 2 ewienel [Hiewiewimd  2amBmealaudel B BFHD alemenalliug
OBHBHID SHhHeHmer. 2 STrewid : Uwpmisaiear Lol  Guriened, (pLenL
6.

waigaliDE 2 e apod gHuBGL CrTulserr

®* OBmUYS sTUIEFFe0. - Salmonella typhi

* auinBomlLw - Shigella

* anpHBuF - Vibrio cholerae

® o ey BEHhFTHEO - Staphylococcus aureus
® (Botulism) mehangeo - Clostridium botulinum

e Aflotoxin - Aspergillus flavus
il FBTHTTHBED 2 6wy LIPSML eI HiTHBEIS6IT

o _ewiadlevieiien  Flev  [HleWIEWIBIEGBNMTED FIHSULUGLD UG HEha USTTS
FHRIBET 2 6016 [HEHFTHED DEVEVFH 2 60016 [HFSHLILILEDED  DI616)|6T0161|H 6N 6T
2 I OaTaTeubat  peVDeIMUBSHSHEVMID.  [HIIENIBIEGBONTE0  HEhFTHBLIUL L
o ewiehed 2 ewiamid Curgl Gmmul Blewevenio gMUBHLD. [HIGHIEUIEIESE6T a6y FS
wWenL bl 2 _ewialed OQUHBHBLOMNLUSHT (LPEVLD  [HIGWICWIEISS BHEVRIG6T6ET 616301
ilbmd AHENHH, BFFHSH SHEDOWTET QIFTWEN USTTHBBISEHD & HHL
up. FHenalsd OCHTHMIHVMLESH o2 awienal @MHeUJ 2 L OaTemiLme,
o L QFaimn [HICUIIRISST HeLBIGAMNET 2 W  6TenIendbam®,  SIEUMMICTTEO
Apidésinu®G BFHE Gramwerl USTTHSEIG6T sl CBhTUl Hlenevenioenul
TOUGSSID.

@bs Chrul / Fseieid Brevi(h 6UmBHEH TG

1. 2 _ewaler cwpeod gouUBL OHTHmI GHTUIHET.

2. 2 _6wi6Y] [HEHFTH6V.

a) o euelar cpsod gouBL CsTmm ChTuiseT - OaTHmI  FHUBSHID
HIWIERIRIB BT, LIDSMLbHSH 2 ewienel @hHeuj o L Qsmerennd Gumg
SuflesT 2 L ened SmLaUSHTeD nUbBEaingl. Reneu albhg eupmisulaie
UeNIHE  elewtenbenaullsd QUBHBHLD DMLBSE HEhasmens GsTom
alliuge cweod GHNEs Curulsr siflGhser CHmeimidaiment.
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92 SFHTJ6wID : OB@LUYsS STUIFFE0. - Salmonella typhi
euuIMBmTLLLD - Shigella
eumhHGUS - Vibrio cholerae
b) 2 _ewie BEhFTHED - HiewIwTEIS BTN euenFFFwTed 2 MuUGHHWTHSUILLL
BEhFHHET, LIRHMLHS 2 601 660 gJMHaGou STEIILL DieNSH 2 6wTeUTHd

O®TeTEDHL RMHOUBHGHD GHMDHS ChIsHHaien Ulws mLbBSH 2 el
® 6iem Behamenmed GBI iGN gouBLD.

o _FHTJ6wID : 2 _ewiey [bEHhFTHE0 - Staphylococcus aureus
(Botulism) mehaTaHe0 - Clostridium botulinum
Aflotoxin - Aspergillus flavus
Qurglieuts Q@ ChTUISEHL 2 65016 HEHFTHED (LU JMLIHBLD.

c) 2 FHIHGLMNGGFW meugevasend (Entero viruses) 2 emialsst epsold eymu(HLD
Oathm Grruisamen alenenaild@Lb.
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