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,ffi6lf61JT :!LuSlrflw~B>~ ~m..II'r ~w!!5\W uIil~

u IT6i'u 80c!Trr , :!L uShfl6iIT W !5 IT6iITITffi (g !5 IT6lIT!J51W !5 615>51)(p 615>fD

(g ffi ITL U ITI!\-615>6iITlLJW @)!J51UUIT ffi ~~ £I W LDffi £I W ~rfu ffi ffi U

QUITQ56ITffi61fl61S1Q5!!>~ (g~IT6lIT!J51W6I5>6lJ or6lITU6I5>~lLJw LD.(9I~~ITrr.
I U@)~ - 1 I

~6tfur@JuS1rAwEfu(MICROBIOLOGY) -- 6l.I1J6\)ITIDJ UIT6i'uBoc!Trfl6iIT 611IT~~B> ffi(!g~~ ~(B6I5>611 ~ c!TIT!5615>6iIT

(gLD6b UITffiW JB61fur(B 6lJ6I5>6lT!!>!5!5ITffi6l.lWLDITBrLjffiIT!5~6iITIT6\> ffiITJD.(9I

LDL(BW @6I5>.\:j?wffi Bin.I!\-W!51Tffi6l.lW :!L6Yr6lT @)(B6I5>6lJffi61fl6\> LDITt.61c!Tffi~.\:j?W6I5>U

~JD!J516iITITrr. @WLDITt.61c!T@).\:j?W6I5>U Q6lJUUUUCB~~LD(gUIT~ @61fur@uSlrr

JBffiffiW 6)JDUL(B or6iJ6tlI!5 :!LuSlrfl6iITW ~!5IT6lITfDIT~ ffiIT6mITUULL~.

L5l6lIT6iITrr ~ffi@)(B6I5>GlJffi6l5>6lT LDITBr ul!\-!!>!5 c!TIT6I5>5I)ffi61fl6b @fD!!>~

L5l 6lIT6iITrr !I>6lITfDITffi e!:PI!\-W L5l fD@) 6T 6\.J51)IT @) CB615>6lJ ffi 61fl ~ W

@61fur@uSlrrffi61fl6lIT 6lJ6lTrr80..Fl @Q5UU6I5>!5 6TCB~~ffi ffiITLI!\-6iITITI'r.~6iJ6lJIT.(9I

@fDffiffiUULIT!5 @)CB6I5>6lJffi61fl6b 6lJ6lTrr 8051 6) ~w @6\>615>51). @6iJ6lJITfDITffi

!5IT6lIT (g!5IT6lIT!J51W!5615>5I)(p6l5>fD (gffiITLUIT(B :!L61fur6l5>LD~ JDfD~ 6T6lITU6I5>!5
6tlI6lT ffi£l6iITITrr.

@ 61fur@uSl rflW6b 6T6lITU ~ ffi 61fur@ ffi@)u Lj 51)U U L IT!5

:!Luili16iITrfuffi6l5>6lTU uJD!J51 6tlI6lTffi@)w ~!J516tl1w6b ~w. @6iJ6l1uSlrfl6iITrfuffi6l5>6lT,

QUIT@6Yr ffi6l5>6lTQurfl~uCB~@ ffiITLCBw @61fur~6mITIT ffi£l e!:P6\)LD!5IT6lIT uITrrffiffi

@w~w.

~uSI UITGiuBoc!TIT(1822 -1895)

@ 6lJrr L5l!JIT6lITBr !I>ITL CB (g 6lJ ~ W6b 6116\>~!I> rr . @6lJrr

@61furWJuSlrflw~ffi@) COU@w ur!.J@) ~JD!!5\W!5IT6\>@6lJrr @61fur@uSlrflw61S16lIT

!5!!>615>!56T6lIT.(91 ffi@!5uuCB£lfDlTrr.

~6lJ~w6b 6lJ6b~,ffi!JlTa, ~!!5\6IS1w~B>~ ~w!!5\w UI!.J@)

@GlJrr LITrrLITrflffi ~t.6151) Ul!\-ffir5.Jffi6Yr u61mf1uSl6b FT'CBULI!\-@!!>!5ITrr.

Ul!\-ffir5.Jffi61fl6lIT, Q6lJ61fl~ (g!5ITJDfD~6I5>!5ffi ffi61fur(gL QLffi6i'uI!\-(g!JIT, 68~6lJIT

G'II;ITL(gLLLrfl Ul!\-ffir5.Jffi6l5>6lT(Dextro and Levo rotatory crystals) @6iITrfuffi61fur(B
QffiIT 6Yr6lJITrr.

1. @!JITL6I5>c!T!Jc!TW~6\>ffi~IT5I)ITffi LDIT.(9I6lJ!5!D@)FT'6i'uL(gL ffiIT!J6mITW6T6!IT.(9I

ffi61furL!!5\!!>!5ITrr .

2. QU@LD6lT6tlI6\.J 51)ITffi I!\-ffi ~ t.616\)W :!L 61furL IT6lJ!5 !b@) (g ffiIT6\>GlJI!\-6lJ

UITffiIJ!!ITWITffiffi(g6lT(Rod Shaped bacteria) ffiIT!J6mITW6T6iIT ffi61furL!J51!!>!5ITrr.

3. ~6\>ffi~IT6\> !5wITrflffi@)w(guIT ~ ffiIT!b!!5\6lIT6I5>LD!5IT6lITQ!I>IT!5I~!5~ffi@)ffi

(Fermentation) ffiIT!J6mITW 6T6lIT.(9I ~!J51!!>!5ITrr.

4. :!LuSlrr 6lJIT!p6lJ!5!b@) ffiIT!b.(91 (g!5615>6lJuuCBw :!LuSlrfl6iITr5.Jffi6l5>6lTffiIT!b.(91

Br6lJIT5Ia>6Yr (aerobic) 6T6lIT~ ffiIT!b.(91(g!5615>6lJl.JULIT!5 :!LuSlrfl6iITr5.Jffi6l5>6lT

ffiIT!b!J516b5l)IT GlJIT~W BrGlJIT..Flffi6Yr (anaerobic) 6T6lIT.(9IW QuwrflLLITrr.

1

orL6lJIT(B Q~6iIT6iITIT 1796

Qurflw ~W6I5>LD, QUIT6lIT@,lJffi@) 6lfr5.J£I (guIT6lITfD (g!I>ITWffi61fl6iITIT6\>

!5 ITffi ffi U U L L 6lJrr ffi615>6lT tD61fur(B W ~!!> (g!I>ITWffi6Yr !5 ITffi ffiIT~ 6T 6lITU ~

U61fur6l5>LW ffi@~~. @!J61furLIT6lJ~ (P6l5>fD ~(g!I>ITWffi6Yr !5ITffi@)6lJ~ ~rfl~.

@~!5615>ffiW !5(BuUITJDfD6\> @)!J51UL5lLL (g!I>ITwffi~ffi(gffi QUIT@!!>~w.

@r5.J£l5I)1T!!>@6b £I!JITLDLjfD 6I5>GlJ~~w!JIT ffi @@!!>!5 Q§;I6lIT6iITrr, @)@6I5>!Jffi61fl6lIT

@CBffi£l6\> QffiITUU6lTr5.Jffi6lTITffi (Pustules) (g!5IT6lIT.(9Iw £IIT6i'u 6T6iITUUCBLD

(g!I>ITW, L5l6lITLj, UIT6\> ffifDffi@)w Qu61fur ffi6Yr e!:P5I)W, UBr6tll6lIT ffiITWHffi~ffi@)

UBr ~W6I5>LD (CowPox) (g!I>ITWITffi G'I!5IT!D.(9I6lJ6I5>!5 ffi61furLITrr. L5l6lIT6iITrr

~r5.J£I@!!>~ ~UUBrffiffi61fl6b UIT6\> ffifDffi@)w QU61furffi~ffi@) u!J6tlIw~.

~6lJrr ffi61fl6lIT 6I5>ffiffi61fl~W LD61mf1ffiffiLI!\-~W JBrr ffiIT6mITUULL~. @~!5615>ffiW

UBr ~W6I5>LD (g!I>ITW !5ITffiffiUULL6lJrrffi6Yr Qurflw ~W6I5>LD (Small Pox) (g!I>ITW

6lJ!JITLD6b uIT~ffiITffiffiUULL6iITrr. UBr ~W6I5>LD (g!I>ITW !5ITffi£l, @)6mITLDIT6iIT16

(g!5ITLL(g6lJ6I5>6\)WITLffi~ffi@) Qurflw ~W6I5>LD 6lJ!JIT!5ul!\- 6T@rruLj c!Tffi@

:!L61furLIT£I :!L6Yr6lT~ 6T6lITU6I5>!5 6T(B~~ffi Bin.!J516iITITrr.

L5l !D ffi IT 51) ~ @6b Q!I> IT@ ~!5 6b Q!5 IT,y51!b c!TIT615>51) ffi 61fl6\> 6) !bU L L

@6I5>L\k!,IDIffi6l5>6lT JBffiffi ~6I5>.\:j?ffiffiUULL!5IT6\> :!Lulli 80 Qc!Tw61S16iITIT6\> 6)JbuCBlb

Q!I>IT@~!561S16\> (Biological process of Fermentation) @6lJ!J~ ffi6lJ6iITLD

Qc!T~~!5UULL~.

~!JITL6I5>c!T!Jc!TG'I!5IT!P1Wc!TIT6I5>5I)B>~(Wine Industry) ~w!!5\w UI!.J~

1796, (gLD 14w (g!5@ UBr ~w6I5>LDuSl6l5r Q!5IT!bIDJLD QUIT@6I5>6lT

6T (B~~ 8 6lJ W ~ ..Fl.(9l6lJ@Jffi@) ~ 6lJ6iIT~ ffiITW~@6lIT 6lJ,y51w ITffi

Qc!T~~~6iITITrr. @!J61fur(B LDIT!5~@!b@)L5l6!IT6iITrr~(g!5 ..Fl.(9l6lJ@Jffi@)Qurflw

~w6I5>LDuSl6l5r Q!5IT!DIDJW QUIT@6I5>6lT Qc!T~~@6iITITrr. @~ 6@
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<DIB'w6\.mu51(5uU1 @)Jw ~6OT6IJ)j!)W !!JIT6Tf16U 6J"!DIDJffi<DIIf>IT6IT6fTUULL <DI8'W6U

0:P6IJ)j!) ~@)W. @ao<DI8'W6U 0:P6IJ)j!)ffi@) (;g611rfJ(;gWIT(;g6\.J8'6OT(Variolation)

6T6OTIDJ 8"m.j!)UULL~.

!)"ITUITL If>ITB:. (1843 -1910) ,

!)"ITUITL If>ITB:. 6T6iiTU6lJIT Gi'I~IT1DIT6Gftw !!)ITI:-& 1D@~~6lJIT.

1. ~~!)"ITffiffi> (;gU6Y1516U6\.Jffi>(Anthrax bacillus) 6T6OTj!) @)!6lUU1LL

£1(5u51(;gw @)!6lUU1LL (;g!!JITu51!D@)(~(8If>6Tf16!IT LD6duTiffizIT!)"6UIf>ITWao8'6U)

(Spleenic Fever in Sheep) If>IT!)"6!mTW 6T6OTU6IJ)~ 0:P~6OT 0:P~6\.J1T1f>

8'IT6OTIDJL6OT 6ill6fT ffi£16iITfTlT.

If>ITB:.&l6iiT ~~~6lJrfu&.61T (Koch's Postulates)

!J"ITUITL If>ITffi (;g!!JITW ~lTffiIf>UULL ~Bi-ffilf>6Tf16U1(5$~

!;9]61fuTWJ u51r'rIf>6IJ)6fT U1 rfJffi@)w <'f1j!)$ ~ 0:P6IJ)j!) 6IJ)UJ :?L(5 611ITffiffi16iITITr'r.

U1 rfJffiIf>U U L L (;gU ffi ~ rr WITffi If>6IJ)6fT @6iITrfulf> 61fuTL !6lllj w 0:P 6IJ)j!) If>6IJ)6fT

#r'ru(8~~6iITITr'r.

@~6iiT ~6lJtF1wlb (The Need for Koch's Postulates)

0:P$6IJ)~UJ !!JIT6Tf16U!;9]61fuTWJu51r'r1f>6IJ)6fT @6iITrfulf>lT6!mT 6111910:P615)j!)1f>6IT

@6U615)6\.J. ~L 6116fTr'r~6fTW, 8'ITUJ(;gLD!DIDJ~6U (;gUIT6OTj!)!;9]LUr!.JIf>61T @6U615)6\.J.

(;g !!J IT W If> 6Tf166T If> IT !J"6!mT ~ 615) ~ ~ !6lllj W 8' rfJ UJ IT6iIT- 6111910:P 615) j!) If> 6IT

!B1~ U1 ffi If>U U L 6ill6U 615)6\.J. ~ If> (;g611, ~ 6iJ 611ITj!) IT6iIT 6111910:P615)j!) If> 6IT

(;g~615)611UULL6iIT .

@~~ 6IJ)If>W <'f1IDJ6116OT <DIU rfJW ~ W 615)LD (g!!J ITW <DI~ IT!Dj!) ITLD6U

~(8ffiIf>UULLIT6OT. UBi- ~W615)LDWIT6iIT6T6Tf1w (;g!!JITW ~ITffiffi1W~6OT e!:P6\.JW

<DIurfJUJ ~W615)LD (;g!!JITW 611!)"ITLD6UI(5ffi@)w 6T~r'ruLj 8'ffi~ ffi1615)Lffi£1j!)~.

(;g!!JITW~(8UUIT!Dj!)6U ~6iIT~ ~6OT6!rl'lW <DIuIT(56ITIf>(5ffi@) :?LL6Ul6U 6T~r'rULj

8' ffi~ :?L(5 611IT@)611615)~ 6ill6fT ffi @)W ~!6l6ill UJ615)6\.J (Imm un 0 logy)

<DI~ITL r!.J£16iITITr'r.

2. @)!6lUU1LL £1(5u51If>(;g6fT @)!6lUU1LL (;g!!JITWIf>(5ffi@) 1f>1T!J"6!mTW6T6OTU615)~

:?L6!mTr'r~~ !;9]61fuTWJu51rfJW6U 6T6OT j!) ~!6l6illW615)6\.J <DI~ITLrfu£16iITITr'r.

&.1TB:.&l6iiT~~~6lJrfu&.61T (Koch's Postulates)

1. (;g!!JITu516iITIT6U :?L61fuTLIT6iIT If>ITUJr!.JIf>6Tf16U:?LuSlrfJ6iITr!.JIf>6IT 6TU(;gUIT~w

If>IT6!mTUUL (;g61161fuT(8w.

2. Bi-~ ~ LDIT6iIT <DI8'UJ!D615)If> 6116fT r'r~ 6fT~~ 6OT e!:P 6\.J W @ 6IJ) 611If> 6IT

~6!rl'l6lJ)LDuU(8~~u UL(;g61161fuT(8w.

3. (;g8'IT~615)6iITffi@)LU(8~~UULL 6ill6\.Jr!.J@)If>(5ffi@) <2!!JITW ~Bi-6ill6UI(5$~

6T(8ffilf>uULL £1(5u51If>615)6fT <DI8'@ll~~w(;gUIT ~ ~(;g~ LDIT~rfJWIT6iIT

(;g!!JITWIf>6IT 6J"!DUL (;g61161fuT(8w.

4. @6iJ6ill6\.Jr!.J@)If>6Tf16OT(;g!!JITW~ITffiIf>UULL If>ITUJr!.JIf>6Tf16U1(5$~ <DIuj!)uu(8w

£1(5u51If>6IT <DI8'@ll~~UULL ffi1(5u51If>(5L6OT e~~(5ffilf> (;g61161fuT(8w.

3. (;gU6Y1516U6\.Jffi>~~!J"IT<'f1ffi> (Bacillus anthracis) 615)LDffi(;gIf>IT(;guffi~rfJww

liJ-\H,ur'r@)(;g6fTITc'flffi>(Mycobacterium tuberculosis) 6illurfJ(;gWIT If>IT6\.J(;g!J"

(Vibrio cholerae) (;gUIT6OT!D611!D615)j!)ffi1f>61fuT(8U1liJ-~~ITr'r.

4. 6Tir6UIao (Ehrlich) <DI~ITLr!.J£1w §l€fu JE€fu8'6OT ~u516\.JW (Ziehl-Neelson

acid) 8'ITUJ(;gLD!DIDJ0:P615)j!)u51€fu LDITIDJ~€fuIf>6IT <DI8'W~ITr'r.
Postulate - 1

(;g!!JITW ~(8UUIT 6OT1f>6Tf16OT ~ !D615)6iIT ~ !6llljw If>ITffi @615)y;? 0:P615) j!)u51615)6iIT

<DI~ITLr!.J£16iITITr'r.

7. !;9]61fuTWJu51r'rIf>(5ffi@)w (;g!!JITWIf>(5ffi@)w :?L6IT6fT <DI~ITLr'rLjffilf>IT6iIT

If>IT!J"6!mTIf>fTlflwr!.JIf>615)6fTIf>61fuTL!6lW ~611<'f1WW If>615)LU1liJ-ffilf>(;g61161fuTliJ-w

6ill~ 0:P615)j!)1f>615)6fT 611@)~~ITr'r. @6IJ)611(;gUJ If>ITffiffi16OT ~~ ~611r!.J1f>6IT

(Koch's Postulates) 6T6OTIDJ~!6lUJuu(8ffi1j!)~.

(;g!!J ITu516iITIT€fu 6J"!DU CBW If>ITUJr!.JIf>6Tf1€fu £1 (5 u51If>6IT If>IT6!mTU U L

(;g 61161fuT(8w.

@)!6luU1 LL (;g!!JITWIf>(5ffi@) If>IT!J"6!mTLDIT6iIT

(;g!!JITwffi£1(5u51If>(5w If>IT6!mTUUL (;g61161fuT(8w.

:?L~IT!J"6!mT~~!D@) !B1(;gUJIT(;gLDITIf>ITffi615)1f>6T(8~~ffi <DIIf>IT61fuTLIT€fu,~615)611

!B1(;gLDIT6!rl'lWIT ~IT ffilf>UULL ~615)6iIT611rfJL0:PW If>IT6!mTuu(8w.

6T €fu 6\.J IT

5. !;9]61fuTWJu51r'rIf>615)6fT6116fTr'rffilf>~L 6116fTr'r ~LIf>~615)~ :?Lu(;gUJIT£1ffi@)w

0:P615)j!)615)UJ ~615)LD~~ITr'r .

6.

3

Postulate - 2

ffi1(5u51If>6IT~6!rl'luU(8~~UUL(8 ~L 6116fTr'r~6YT~~€fu 6116fTr'r~~€fu.

!B1llj(;gLDITIf>ITffi615)1f>(Pneumococci) ~L 6116fTr'r~6fT~~€fu 6116YTr'rffilf>UULCB

(;g!!JITWIf>6Tf16U1(5$~ U1 rfJffilf>u u(8ffi1 j!)~. ~6iITIT €fu ~<'f16\.J @w0:P615)j!)ffi@)

:?L1f>$~~€fu6\.J. c'fl6\.J (;g!!JITwffi£1(5u51If>6IT ~L 6116fTr'r~6fT ~~€fu 6116YTr'r611~€fu615)6\.J.

4

8. If>ITffi ~IT6OT If>61fuTL 1f>(5~~ffilf>615)6fT (Koch's Phenomenon)
6ill6fT ffi ffi16iIT IT r'r.



~ ~ !b0$ IT61IT 6lJ 6YTIT~ 6YT(p W iL (5 6lJ IT& 0$ U U L 61516u 6!D6U . iL .W.
6!D1D&G:p-ITG:U&lJ!!rf1ww Q6UUG:p- (Microbacterium leprae) ~rf1G:UIT61IT1IDIT

G:u6uwLw (Treporonoma Pallidum).

Postulate - 3

lfJ(5u51o$6Yr G:8'IT ~6!D61IT &@)LuCB~~UULL 61516UffiJ@)o$(5&@) &

@)!J51uL51LL G:.cBfTliJo$6!D6YTiL6!furLIT &@)~6u.

G:.cBITW iL6!furLIT&@)W lfJ(5u51o$6Yr G:8'IT~6!D61IT&@)L UCB~~UULL

61516U ffiJ@)o$ 6Yr ~ 6!D 61IT~@!b@) W ~G: ~ G:.cBIT6!D W iL 6!furL IT&@)lfJ66T!D61IT.

6lJ)9&o$IDITo$, 6T6\51o$6Yr, 8T6!furQL6\51o$6IT, (pW6uo$6IT, lfJ61IT1U66T!J51o$6YrG:uIT66T!D

61516UffiJ@)o$6Yr G:8'IT~6!D61IT&@)U uw66TuCB~~uuCBlfJ66T!D61IT.

~\!d. G:IDIT0$IT& 6!Do$ 6T66T!D lfJ (5u51 61516UffiJ@)o$(5 &@) ~G: IDIT61IT1WIT

G:.cBIT6!DW iL6!furLIT &@)lfJ!D€9.I'

8'IT6uQIDITQ.cB6u6UIT (Salmonella) 6T66T!D lfJ(5u51 6T6\51,(pW6uo$6Yr

G:uIT66T!D61516UffiJ@)o$(5&@)6!DLUITWCBo$ITW808'6!D6U6)!bu(B~~IT €9.1.~61ITIT6u

1D61IT1~&@)p-ffiJ@)(p~6u (Chimpanzee) G:8'IT~6!D61IT&@) iLLU(B~~uuLL

61516UffiJ@)o$6Yr~6!D61IT ~@!b@)W ~cg ~ cg.cBIT6!DW iL6!furLIT &@)lfJ!D€9.I'

Postulate - 4

cg.cBITW6lJITWUULL 61516UffiJ@)o$6Yfl6\51(5,!:B€9.I@6!D6lJ ~61IT16!DlDuuCB~~UUL

cg6lJ 6!fur CBW . cg8' IT~ 6!D 61IT &@)LU CB ~~ U U L L 61516U ffiJ@)o$6Yfl6\51(5,!:B €9.1

~lljcglDIT 0$IT&6!Do$ ~61IT1uUCB~~UULL€9.I'

~JDo$IT6\)G:8'ITB:.6!Do$o$6IT(Modern addition to Koch's Postulates)

@,!:B.cBIT6YfI6u,!;9J6!fur@lu5lrf1&@)w cg.cBITu5l!b@)w iL6Yr6YT Q~ITLITL51!bo$IT61IT

Lj@w o$ITp-6G1ITffiJo$6YrU6U ~!J51wuULCB6Yr6YT61IT. cg.cBITW ~IT &o$UULL

~wLju5lIT o$6Yfl66T iLL6uo$6Yfl6u u51o$ ~@o$ ~6YT61.j 6T6!fur6mIT1&6!Do$u5l6u 6T@IT

iL u5l IT0$ 6Yr 8T !b !J51 6lJ (5 6lJ 6!D ~ 6T CB~ €9.1 & 0$ IT L CB 6lJ €9.1 u51 0$

(P&lfJwIDIT61ITG~IT66T!DIT@)w. ~6u6U€9.I, 8'L8u~@6u G:.cBITu5l6\51(5,!:B€9.I@)6G1ITIDIT61IT

~wLju5lIT o$6Yfl66T iL L 6uo$6Yfl6u u51o$ ~@o$ ~6YT61516u 6T@ITULj 8' &@

0$IT6G1ITuuCB6lJ€9.I 6T66Tu€9.I.

~61S)Lo$6IT (Limitations)

cF16U !;9J6!fur@lu5lIT 0$ 6!D6YT G"18'w!b 6!D 0$ 6lJ6YTIT~ 6YT~@6u

(p~WIT €9.1. iL.LD. 6!D1D&G:o$ITcgU&lJ!!rf1WLDG"16UUcgp-, ~rf1cgUIT~IDIT

(Mycobacteriumleprae,Treponemapallidum).
5

6lJ6YTIT &0$

U6u6\51LLD

UWmo$6IT (Usefulness of Koch's Postulates)

1. cg.cBITW iL6!furLIT &@)W lfJ(5u51o$6!D6YT o$6!furL!J51W uw66TuCB~6u.

2. cg.cBITW iL6!furLIT &@)W !;9J6!fur@lu5lITo$(5&@)LD, {g.cBITW iL6!furLIT &o$IT~
!;9J6!fur@lu5lITo$(5&@)u516!DLcgW iL6Yr6YT cg6lJg).JUITL6!DL ~!J51~6u.

3. !;9J6!fur@lu5lIT o$6!D6YT 6lJ6!Do$uuCB~~ iL~61.j~6u.

4. ~W61.j&8inLffiJo$6Yfl6u uw66TuCB~€9.ILD 61516UffiJ@)o$6Yfl66TG:.cBITW~IT&o$UUCBLD

~66T6!DID6!Dwlljw ~~66T 6T@ITULj 8'&@o$6!D6YTlljW ~!J51w iL~61.j~6u.

(pLq-6l.I61S)P- (Conclusion)

0$IT& !;9J~ @I u5lIT~€9.16!D!Du5l6u u510$80 cF1!DU U IT61IT U 6mIT10$6Yr

G"18'w€9.I6Yr6YTITIT.~6lJIT U6U ~~€9.I6lJffiJo$6!D6YT 6TCB~€9.I6!DP-~~ITIT. ~6lJ !b!J516u

U6U .cB66T6!DID, ~6!DlDo$(5LD, o$L(BUUITCBo$(5LD, ~!bo$IT6U cgB'ITULjo$(5LD,

&&o$~LD ~LffiJ@)LD.

uuSlJD~ 1

JB161f>61!T6U1!i> <O1a;rr 6Tr a;

1. wsru51srourrsro5-8'-rT~JD,[!51w uriu@)

2. 6TL6lJrT(8 Q§.I6iIT6OTrT~JD,[!51w uriu@)

3. ffirrffiffi16iIT!!)~~6lJriuffi6Tr

6U161!Trr li;a;6Tr

1. LD~~Q!!)rr191JD8'-rr61j)6\Jffi@) wsru51sro UITsro5-8'-rT ~JD,[!51w

uriuffi161j)6OTffi Bin.!D6l.Jtb.

2.

3.

!!)rr6iIT cg!!)rr6iIT,[!51w !!)5l))6\J<'!p5l))!D cgffirrLurr(8ffi6IT 6T6iIT !Drr6'tJ 6T 6iIT6OT?

!!)IT6iIT cg!!)rr6iIT,[!51w !!)5l))6\J<'!p5l))!D cgffirrLurr(8ffi6IT 6T6l.J6lJrr IDJ

LDIDJffiffiUU(8 ffi16iIT!D6OT.

UBT ~tb5l))LD cg)!jrru516iIT ffirr!l6mrl'l wrr~?

Qurflw ~tb5l))LD cg)!jrruSl6iIT ffirr!l6mrl'l wrr~?

Qurflw ~tb5l))LD !!)(8ut5I JD@) 6TL6lJrT(8 Q§.I6iIT6OTrT

6lJ191<'!p5l)) !Dffi5l))6TT 6lS16TT ffi(I!Jffi.

ffirrffi !!)~~6lJriuffi5l))6TT 6lS16TTffi@)ffi.

4.

5.

6. gLucgwrr ffiuuCB~~w

7.

8.

9.

ffirrffi !!)~~6lJriuffi~ffi(I!J ffiLCBuULrr!!) 2 gLuSlrfl6OTriuffi6ITwrr5l))6lJ?

ffirrffi !!)~~6lJriufficrfl6iIT uw6iITffi6IT WIT5l))6lJ?

10. ffirrffi !!)~~6lJriufficrfl6iIT !!)JDffirr6\J cg8'-rTULjffi6ITwrr5l))6lJ?

6



11. i5rT6ITr(gi5rT6ITr!61wi56O)6\)(lp6O)!D (g&>rTI.:..UrTLJ.q..6O)6!IT LD@I~i56UrT WrTrT?

a. [TrTUrTL &>rT8.; b. 6TL6UrTCB G1§.16ITr6!ITrT

c. ~u5l6iu urT6iu808'rT d. ~6O)6!IT6U@LD.

1¥I@l6U@J8.;@) G1urflw ~LD6O)LD (g!E>rTl.U6U[TrTLD6iJ UrT§J&>rT8.;ffi

6TL6UrTCB G1§.16ITr6!ITrT £W8.;&>6n"nTL6U!D@l6IT 6T6U!D6O)!D

~U(gWrT &>uuCB~ib16!ITrTrT?

a. Uffi ~LD6O)LDu5l6ITr G1UrT@6IT b. G1urflw ~LD6O)LDu5l6ITrG1UrT@6IT

C. (gLD!Dffi6n"nTL ~[T6n"nTCBLD d. (lpw6iJ ~LD6O)LD

£W8.;&>6n"nTL ~!6161Slw6iJ 6U6iJ§!J)!)rT &>6Tf16iJ ib1L 6U61TrTi561T~60)i58.;

ffi6n"nTCBL5IL!j-~i56UrT WrTrT?

a. ~u516iu urT6iu808'rT

c. [TrTUrTL&>rT8.;

12.

13.

b. 6TL6UrTCB G1§.16ITr6!ITrT

d. (gLD!Dffin.!61W 6T6U@u5l6iJ60)6\).

14.
£W8.;ffi6n"nTL ~u5lrfl6!ITritffi6Tf16iJ ffirT8.; i5~§J6Uritffi<58.;@)

&>LCBUULrT i560)6U WrT6O)6U?

a. Uffi ~LD6O)LD (g)!)rTw8.;1f,l@u5l&>6IT

b. G1urflw ~LD6O)LD (g)!)rTw8.;1f,l@u5l&>6IT

C. L!j-rfl(gUrT6Irl1LDrTU6iJ6\51L!j-LD

d. 6TLD. L!j-lLJurT@)(g61TrTl¥I6iu.

15.
~6u )!,6iJ8'6Irl16ITr 8'rTW(gLD!D@)LD ~~ib1ffi6Tf16iJ LDrT!D!DLDG18'Wi56UrT WrTrT?

a. ~u5l6iu urT6iu808'rT b. 6TL6UrTCBG1§.16ITr6!ITrT
b.. ~6iJ )!,6iJ8'6ITr d. [TrTUrTL&>rT8.;.

7



IU@)!b1- 2 I
e6'ff18:.8in.L(B {9J6tfur(g 6l51ITIT8:.&1

(Compound Light Microscope)

~

~IT 6U!I>§J !I>fTl:...6O1Llf. (g8'l'r!I>~ QU>DUL 6T6iIT!D ~rf1GU 6l.IIT!:9!I>~

~61fuTL6iIT6l.IIT6iIT 6\5llLjQ6l.I6iIT(g~IT& (Anton Van Leeuwenhoek) 6T6iITU6l.IIT

~ 6N1 );9J61fuT~(g6G1ITIT& ffil6O1W ~ 601 LD~~ ITIT. @ §J @ !J61fuT(B
Q6l.I6YTl5'(f1~~L(B ffi(§&ffil6O1LuSlGU 6O16l.1&ffiUULL @Q5Y!D& @)6lSlQ6U6iIT6O18'&

Q ffiIT61fuTL §J. ~ 6l.IIT ~ WITrf1~~ );9J61fuT(g6G1ITIT&ffil 50 to 300 l!:P601!D

m Q5uQUQ5&ffiLD Q8'U_IW&8in.I!j-W§J.

~ £Dffi IT6U );9J61fuTWI uSlIT 6l.IGU~!I> ITffi 6IT U 6U 6lSl~ LDIT61IT 51 61f1

);9J61fuT(g6G1ITIT&ffilffi6O161Tuw6iITu(B~§Jffil6iIT!D61ITIT. ~ £DffiIT6U);9J61fuT(g6G1ITIT&ffilffi6IT

WIT6ljLD 8in.L(B );9J61fuT(g6G1ITIT&ffilffi(g61T.

QUIT§J6l.IITffi ~~ffi ~61T6lSlGU m U(gWITffiUU(B~~uu(BLD 5161f1

);9J61fuT(g6G1ITIT&ffilffi61TIT6l.I61IT:

.:. Ul6O1!JL t..fGU(B );9J61fuT(g6G1ITIT&ffilffi6IT

(Bright Field Microscopes)

.:. LITIT& t..fGU(B );9J61fuT(g6G1ITIT&ffilffi6IT

(Dark Field Microscopes)

.:. (gU6fo ffiIT6iITL!JIT 6foL );9J61fuT(g6G1ITIT&ffilffi6IT

(Phase Contrast Microscopes)

.:. y(g 61TIT!J 8'6iIT6fo );9J61fuT(g6G1ITIT &ffilffi6IT

(Fluorescence Microscopes)

ffi61fuT61R5f1£D@) Y6Uuu(BLD 5161f1uSl6O161ITU uw6iITu(B ~~ QUIT Q56IT ffi6O161T

UITIT&ffi m ~6ljLD );9J61fuT(g6G1ITIT&ffilffi6IT WIT6ljLD 5161f1 );9J61fuT(g6G1ITIT&ffilffi6IT

6T61ITUU(BLD.

51tillQ6l.IIT Q5 6lSl~LDIT61IT);9J61fuT(g6G1ITIT&ffillLjLD@)!DluUl LL QUIT (!:56O161T&

ffiIT61fuTu~ £D(gffi£D!D6l.IITIDJ ~6O1LD&ffiUUL(B6IT61T §J

8'IT~IT!J6G1ITLDITffi uW6iITu(B~§JLD 5161f1 );9J61fuT(g6G1ITIT&ffil&@) Ul6O1!JL

t..fGU(B 6O1LD&(g!JIT6fo (gffiITU 6T6iITIDJ QUWIT. 6)Q61IT $"!DIT GU, QUIT Q561f16iIT

@Q561TIT61IT UlLDULD Ul!JffiIT8'LDIT61IT 5161f1 u!JuUlGU ffiIT6G1ITuu(Bffil!D§J. 51Q5

8



ffi6l51IT ~(!5@) 6\5"16'tJ61516\)<OIffiIT6l51ITLffin.LCB ~6l51IT~61mTITff,ffi1 ~LDIT~6OTIT@)6\)IT

6T66T WW @[J6l51ITCB ffi6l51IT~(!5@) 6\5"I6'tJ61516\)ffi6IT<OIffiIT6l51ITL§.!6151U6OTITff,@)6\)IT

6T66Tww ffin..ITJuuCBffi1.ITJ§.!.

~ !b6>IT6\) ~6IDIT~ 61rnTITff,ffiluSl66T UIT6>rfu6>(5w ~~66T 86rfh.~uIT6if)~lljID

UL~~6\> 6>1T61rnT6\)1T1D

Stage

Ljw!t!iS'66T UIT!iS' §.JT[J!t!iS'6'tJ 1L6IT6IT ~6IT !t!iS'6'tJ !!)ffiIT!t~ff,ffin.tq-W cFI61516\)CB

(sIide) 6if)(illff,ffiUUCB ffi1.ITJ§.!. ~6IT !t!iS'66T £)j? ffi6l51IT<OIL66Te:IT 6151(illff,ffiUULCB

e6Yf16151w cFI61516\)CBw§.! @)6\5"IWBo <OIe:wffi1.ITJ§.!.~61rl'1 6151LDff,[JIT6ffi~ffiITul5I6'tJ

~§.! $l61516\)WITffiU <OIUIT(!5!t~uULCB6IT6IT§.!. ~6OTIT6'tJ, ~LDWULL

~6l51IT~61mTITff,ffi1u516'tJ ~LDgwW £<.!:J?w !!)ffiIT!t~ff,ffin.tq-w§.!. ~6l51IT~61mTITff,ffi1u5166T

~LD6'tJ U@)!iS' ~~66T !LL6'tJU@)!iS'WIT@)w. ~~@).IL66T ~ff,@) ~(!5@)

6\5"I6'tJ61516\)lljW ffi6l51IT ~(!5@) 6\5"I6'tJ61516\)lljW (Lens) @615161rnTff,ffiUULCB6IT6IT6OT.

ffi6l51IT ~(!5@) 6\5"I6'tJ61516\)6151W!t~ITrfuffi1 $l!b@)W ~6l51ITCB ~(ill6l51ITtq-w

~ffiIT61mT!t!iS'6i.J UITITuu~!b~ ffi!bU(illITW ~6151LDft>§.!6IT6IT§.!. <OI~ITLIT~tq-ffiC5w

(p U U L 6151L ff, ffi6l51IT61mTITtq-ffiC5 W 3 ~ 6'tJ6\) §.! 5 <01U IT(!5 6IT ~ (!5@)

6\5"16'tJ615)6\) ffi 6IT ffi 6l51IT ~ (!5@) 6\5"16'tJ61516\) lljL 66T <01U IT(!5 ~~ UU L CB 6IT 6IT 6OT.

@6151(illffi61516IT..i <01 ffi IT 6l51IT CB ~ ~ 6151(ill W IT6OT !is'6151 e: u516'tJ !is' (!5 U 151

<01U IT(!5 6IT ffi 6Yf166T 1L (!5 U <01U (!5 ff, ffi !t 6151~ ff, ffi IT61mT @ W gwW.
~ 6l51IT~61mTITff, ffi1u5166T <OIu IT(!56IT ~ (!5@) 6\5"16'tJ 61516\)615) W LDIT!D !!516OTITgw W

151W u!t 6151~ <01~ 6Yf1(illITffi U ITITff,@)wutq- 6151(ill ff, ffi ~ (ill 6l51ITCBW . e 6Yf1,

~6l51IT~61mTITff,ffi1u5166T ~tq-~~6IT !t!iS'66T (ill)j?1WITffi <OIe:66TW LJ~ oOol5l6'tJLLIT

(Blue Filter) (ill)j?1WITffi<OIe:gw!t~uuCBffi1.ITJ§'!' ~§.! D56l51ITL~61516\) D56IT(P6IT6IT

e6Yf16151w (illtq-ffiLtq- @)615).ITJft>~ ~61516\) D56IT(P6IT6IT e6Yf16151w <OIe:gw!t§.!ffi1.ITJ§.!.

@ft> ~ e 6Yf1 ffi6l51IT<OIL 66Te: IT (ill)j?1WITffi <Ole:6'tJgww ~ U IT§.! e 6Yf1ff, ffi!D6151.ITJ

@)6\5"Ift>§.! <OIUIT(!56IT W§.! 6\5"I<.!:J?ffi1.ITJ§.!.e6Yf1u5166T ~6IT@.j ~rf16ffi LWIT000151[Jw

(Iris Diaphragm) ~6\)W ffiLCBuuCB!t~UULCB <OIUIT(!56IT W§.!W <OIUIT(!56IT

~(!5@) 6\5"16'tJ61516\)W§.!W <OIe:gw!t~uuCB ffi1.ITJ§.!.

Ooarse
and fine
focusing

adjustmi:3nt
knobs

Oamera
attachment

tube

uuo 1

<01U IT(!5 615)6IT <01~ 6Yf1(illITffi U ITITff, ffi ~ !is'ffi e 6Yf1lljW ~ !is'ffi

1L(!5u<OIU(!5ff,ffi(pW ~~6151(illuuCBffi1.ITJ§'!' UITtq- l!!!\M,u (ill)j?1WITffi ffi6l51IT ~(!5@)

6\5"16i.J61516\)6if) W <01e: 66T .ITJ6151Llljw (P 66TLj 151WU r5Jffi6IT <01U IT(!56IT ~@@)

6\5"16'tJ615)6\)u516OTIT6'tJ 1L(!5 U <OIu(!5 ff, ffiUU CBffi1.ITJ§.!. ffi6l51IT ~(!5 @) <OI6\)66T6ffi

151W u!t 6151~ ~ LDgww 1L (!5 U <OIu(!5 ff, ffiW <OIe:w ffi1.ITJ§.!. <OIuIT(!56IT ~ (!5@)

6\5"16'tJ61516\)u5166T1L(!5u<OIu(!5ff,@)W !is'.ITJ61516OTlljWffi6l51IT~(!5@) <OI6\)6i5H;ro166T

1L(!5u<OIu(!5ff,@)W !is'.ITJ61516OTlljW<OIu(!5ff,ffi1 &;!6151Lff,@)W !is'.ITJ66T~IT 66T e6Yf1

~6l51IT~61mTITff,&;!u516'tJ &;!6151Lff,@)W <OILDIT!t~ 1L(!5u<OIu(!5ff,@)W !is'.ITJ66T6T66TW

ffi61mTff,&;!LuuCB &;!.ITJ§.!,

9

6>6IDIT ~t!:!)@) (j))6\)66T 6Y15166T :1! t!:!)U<OIUt!:!)B:.@)ID ~!D 61IT

Scanning (4 x) x (lOx) = 40 x '1L(!5u<OIU(!5ff,ffiW

Low Power (lOx) x (lOx) = 100 x 1L(!5U<OIU(!5ff,ffiW

High Dry (40x) x (lOx) = 400 x 1L(!5u<OIU(!5ff,ffiW

10

e(!5 ~tq-~WIT ~6'tJ6U§.! e6Yf1~t!:!)w u5l66Te:IT[J 6\5"16ITff,~ffiIT e6Yf1ff,

<OIffiITCBuu~!DffiITffi ~6l51IT~61mTITff,&;!u5166T~tq-~~6IT ~!is'6'tJ 6151(illff,ffiUUL(86IT6IT§.!.

<OIUIT(!5Lffi61516IT 151wu!t!iS'66T cg~6151(illff,~ffi!DU @)!:9ITW 6151(illUU~!D@) @[J6l51ITCB

@)u5l)j?ffi6IT @(!5 LjWriJffi6Yf1gwW 6151(illff,ffiUULCB6IT6IT6OT.@)u5l)j?ffi61516IT(p6m-@).Iw

15166T@).Iw !!)ffiIT!t!iS' 151WUriJffi61516IT <OI~6Yf1(illITffi ffiIT61mT6\)ITW.



!;9J61Ilrr~6!rnTIT8=..$1uS1mGI~61f)6'l.IIT 8=.@)W~!Dm
(Microscope Resolution)

QUIT(I56IT .J}..J(I5@)61516\J6ID6IJ 1BJ6O1rr~6mITIT8=.ffilu51mu51ffi(Y)ffiffilwLDIT6tIT

U@)@WIT@)LD. @i5m (y)6IJLD QI561f16lJIT6tIT t.5lLDULDffil6IDLffiffil,!!)§.!. Qi561f1@,!!)6OT

(Resolution) 6T6OTU§.! e6OTQ,!!)ITQLIT6OT,!!)ITffi @6ID6mIT!t§.!6IT6YT U6IJ cFI!6Jw
QUIT(I56IT ffi6ID6YTIl.jLDQI561f16lJIT ffi ffiITLCBLDQ6IJm6'ffi16OT @,!!)6ID6tITffi@)!6Jffi@)LD.

@i5!D@) u51ffi (Y)ffiffilwLDIT6tIT§.! uW6OTuCB~§.!LD e61f1u516OT .J}..J6ID6IJ!E6YT~6IDi5u

QUIT(I5~i5§'!. @)6ID,!!)!ti5 .J}..J6ID6IJ!E6YT(Y)6IT6YTe61f1ffi@) .J}..J@ffi.J}..J6YT6'ljQi561f16'lj

@,!!)6OT !L6IT6YT§.!. @!ti5 .J}..J6ID6IJ!E6YTLD 450 -- 500 jEIT(g6tITITWLLI'r.@§.!

ffi6O1rrW.J ffi@) Y6IJUUCBLD !f;1,!!) LDIT6ID6IJu516OT mm 15IT !f;1,!!)~@6\5)(I5!t§.!

6lJ(I5ffil,!!)§.!. Bin.L(B ~6O1rr~ 6mITITffiffilu516OT .J}..J@ffi .J}..J6YT6'ljQi561f16'lj @,!!)6OT 0.2

6IDLDffi!)IT6OT .J}..JI5IT6lJ§.! QjE(I5rfuffilw @(I5QUIT(I56ITffi6IT 0.2 6IDLDffi!)IT@,lJffi@)LD

@)6ID,!!)6lJITffi@(I5!ti5IT6\J QI561f16lJITffi t.5lrfI~§.!ffiffiIT6mIT @W6IJIT§.!. e6iJQ6lJIT(15

e61f1 ~6O1rr~ 6mITITffiffilu51§1JLD 3 .J}..J 4 QUIT (l56IT .J}..J(I5@) 61516\J6ID6IJffi6IT

@(I5ffi@)LD. QUIT(I56IT .J}..J(I5@) 6lS)6\J6ID6IJu516OT QB'W6\JUCBLD Qi5IT6ID6IJ@JT!)LD

6T6OTU§.! Q6IJ6OT6'ffi16OT (Y)6OTu@)@ffi@)LD QUIT(I5(§ffi@)u516IDL.(gW !L6IT6YT

@JT!)LDIT@)LD. .J}..J@ffi !f;1'J:!,QLDrflffiffi6\J .J}..JQUIT8:B'(I5LD (Numerical apertures)

Q 1561f16'lj @,!!)@,lJLD !L 6IT6YT Q 6IJ 6OT6'ffi1!D@) @)6ID,!!)!ti5 Q B' W 6\J U CBLD

QI5IT 6ID6IJ@JT!)LD @(I5ffi@)LD.

Numerical apertures

e 61f1 ~ 6O1rr(g 6mIT IT ffi ffil u516OT Q 15 61f16'lj @,!!)6OT e 61f1u516OT .J}..J6ID 6IJ

!E 6YT~ 6IDI5Il.j LD QUIT (15 6IT .J}..J(15 @) 61516\J6ID6IJ u516OT !f;1'J:!,Q LDrfIffi ffi 6\J

.J}..JQUIT8:B'6ID!)Il.jLD QUIT(I5~i5§'!'

!f;1'J:!,QLD rfIffiffi6\J .J}..JQUIT8: B' IT .J}..J@ffiLDITffil 1BJ615m-(g6mIT1Tffiffilu516OT Qi5 61f16'lj

@,!!)@,lJLD .J}..J@ffiLDlTffil,!!)§.!.

6T61Ilrr6If>6!rnTuSl6U t:Y'W@)~6U
\

Oil Immersion

6T6O1rr6lf>6mITu516\J (Y).L9@)LD 6lS)6\J6ID6IJWIT6tIT§.! eyJl!j-w§.! (Cover Slip)

6If>6lJffiffiUULt.q-(I5ffi@)LD 6T6O1rrQ6mITIl.jL6OT (gjE!)1!j- QI5ITLITY QffiIT6IT(§LDUI!j-WIT ffi

.J}..J6IDLDffiffiUULCB6IT6YT§.!. @~i56IDffiW 61516\J6ID6IJffi@) @)6ID,!!)!ti5 @)6lS)w @JT!)(gLD

@(I5uui5IT6\J QUIT(I5(§ffi@)LD QUIT(I56IT .J}..J(I5@)6lS)6\J6ID6IJffi@)u516IDL~W !L6IT6YT

QB'W6\JUCBLD Qi5lT6ID6IJ@JT!)LD @)6ID,!!)6lJIT6tITI5lTffi@(I5ffi@)LD. @6iJ61516\J6ID6IJffi@)

61516IJ ffi 6\J 6T 6O1rr ffi IT !D !6J6OT 6lS) 6IJ ffi 6\J 6T 6O1rr 6ID 6mIT 6151 L (Gl ass)
ffi6O1rr6mITITI!j-u516OT6lS)6IJffi6\J 6T6O1rrW.JL6OT QjE(I5rfuffil 6lJ(I56lJi5IT6\J 6T6O1rrQ6mITW

uW6OTuCB ~§.!6lJi56OT (y)6IJLD @)6151 e61f1 QUIT (l56IT .J}..J(I5@) 61516\J6ID6IJffi@)6IT

.J}..J@ffiLDlTffiGlB'6\J§1Jffil ,!!)§.!.

Q6IJ6OT6'ffi16OT !f;1'J:!,QLDrflffiffi6\J .J}..JQUIT8:B'6ID!) £.L9ffiffi6O1rrL (Y)6ID,!!)u516\J

.J}..J@ffiuuCB~i56IJITLD.

. Q6IJ6OT6'ffi16OT @,!!)!ti5 .J}..J6YT6ID6lJ.J}..J@ffiuuCB~§'!i56\>.

. QUIT(15(§ ffi@)LD Q 6IJ6OT6'ffi1!D@)u516IDL(gW !L 6IT6YT e61f1 61516IJffi6\J

6T6O1rr6ID6mIT (Refractive Index) .J}..J@ffiuuCB~§'!i56\J.

!f;1'J:!,QLDrflffiffi6\J .J}..JQUIT8:B'IT .J}..J@ffiLDITffi@(I5!ti5IT6\J Qi561f16'lj @,!!)@,lJLD

.J}..J@ffiLDITffi@(I5ffi@)LD. QUIT (1561f16OT W§.! e 61f1 jE 6OT,!!)ITffiUU CBLDU I!j-

QB'Wi5IT6\Ji5lT6OT .J}..J@ffiQi561f16'lj @,!!)6OTffil6IDLffi@)LD.1BJ6O1rr(g6mITITffiffilu51§1J6IT6YT

@)!9l ~l!j-i5lT6OT e61f16IDwffi @)6lS)W8: QB'wffil,!!)§.!. @i5!D@) @)6ID,!!)!ti5

!f;1'J:!,QLDrflffiffi6\J .J}..JQUIT8:B'(g!) !L6IT6YT§.! 6T6!IT1@,lJLD Qi561f16'lj @,!!)6OT 6f\JU

6iu(gL~ ffi6O1rrQL6OTB'IT (y)6IJLD (Sub Stage Condenser) .J}..J@ffiuuCB~i5uuCBffil,!!)§.!.

.J}..Jffi6IJLDIT6tIT Bin.LDY 6lJ1!j-6lS)6\J QB'§1J~§.!LD e61f1 cFI6ID6IJCB 6lJ!9lWITffi6'ljLD

QUIT (15 6IT .J}..J(15@) 6lS)6\J 6ID6IJ 6lJ !9l W ITffi 6'lj LD Q B' 6\J §1J LD (g U IT§.!

11
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6T6OlrrG6mITW GUIT@6IT .!}J@~ 6UJw6I5)61)ll.JiD.!}J!!)m G!!)6Yfl6lj ~J!>@JiD

(Oil Immersion Objective and Resolution)

B>6mm;(nITITl!j.u5161S1(!5$~ (Glass) B>IT!in1)J <OI6lJ6YfI1i,@)516Yfl <OI8'w§1Jt.b

G UIT~ 6UJ6\JB>W .!}J6I5)LffilJ!>~. ~6!ITIT W 516YfI B>61fur6l51IT1Tl!j-u5161S1@$ ~

6T 61fur<OI6l51ITIi.JIi, @)6fT <018' W §1J t.b G U IT~ 6UJ6\J B>6\.J .!}J615)L 6lJ ~6\.J6\J 6\J .

6)<OI6!IT6ml6\.J 6T6Olrr<Ol6l51ITu51m 516Yfl 6UJ6\JB>6\.J 6T61furWJt.b B>61fur6l51ITITl!j-u51m

516Yfl 6ll16\JB>W 6T61furWJt.b 51m!1)ITB> !1L6iT6YT~.

ep!:9@)t.b 6T61fur<Ol6l51ITu51m 6ll16\JB>6\.J 6T61fur 8i-LDrTlT1.5 ~B> @@Ii,@)t.b

GUIT~ !:5l\ld,<OILDrf]Ii,B>6\.J ~<OIUIT 8'8'IT ~~B>LDIT ffil J;;9J61furG6l51ITITIi,ffilu51m <OI!;!j6Yfl6\.j

~!1)@)Jt.b ~~B>LDITffil!1)~.

,r:5)615)6!IT6UJw GB>IT 6IT6YT G 6lJ6OlrrI!j-W6I5)6lJ

1 !JjJ6!fur(g6O1ITITIi,ffiluS16OT iLU(gWIT cr,it6O)i!)it CO1i!)rft,r!J~ CO1cr,IT6Trcr,.

2. !JjJ6!fur(g6O1ITITffiffiluS16OT GlJ6O)cr,cr,6O)6lTit CO1i!)rft,r!J~ CO1cr,IT6Trcr,.

6UJ61IT IT.$ B>6IT

1

2.

3.

4.

5.

6.

!JjJ6!fur(g6O1ITITffiffiluS16OT UITcr,ri.Jcr,~Li:> UW6OTcr,~Li:> - GlJrft6O)lFuuCBit~cr,.

lFU 6iD(gqj;) cr,6!furCO1L6OTlFrft6OT iLU(gWITcr,Li:> WIT~?

@j6illw ~JHTLi:> 6T6OT!')IT6't> 6T6OT6OT?

66rl'1 6ill6\)cr,6't> 6T 6!fur 6T6OT!!>IT6't>6T6OT6OT?

iL(!:5uCO1u(!:5ffi@jLi:> ~!')6OT 6T6OTU~ WIT~?

6(!:5 !JjJ6!fur(g6O1ITITffiffiluS16OT iL(!:5uCO1u(!:5ffi@jLi:> ~!')6O)6OT 6T6i.JGlJIT1PJ

cr,6!furCBl.5h.q.fficr,6\)ITLi:>?

66rl'1 !JjJ6!fur(g6O1ITITffiffiluS16't> iL6!fur6O)l.DWIT6OT t51Li:>uLi:> 6T6i.JGlJIT 1PJ

iL6!furLITli;cr,uuCBffiI!')~?

CO1i!)6rl'IGlJITli;@jLi:>~!')6OT 6T6OT!')IT6't> 6T6OT6OT?

CO1i!)6rl'IGlJITli;@jLi:>~!')6O)6OTU UIT~li;@jLi:> cr,ITIJ615irl'Icr,6TrWIT6O)GlJ?

.@\H,CO1l.Drftli;cr,6't>dj.jCO1UIT6-lFIT6T6OT!')IT6't> 6T6OT6OT?

!JjJ6!fur(g6O1ITITli;ffiluS16't> iLU(gWIT cr,uuCBLi:> 6T6!fur6O)6O1ITuS16OT (gGlJ6O)6\) WIT~?

UITli;lJ!!rftwIT6O)GlJli; cr,1T6O1IT6T6!furCO16O1ITuS16't>e!:PWffilw 6ill6't>6O)6\)6O)W

iLu(gwITffiluui!)IT6't> UW6OT WIT~?

7.

8.

9.

10.

11

12.
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Iu@>d)l- 3 I
H-ITUJffi.Jc$~W H-ITUJaLD!b~W 6U16ID61n"c$~w

Stains and Staining Reactions

UIT .$lJ!!rfburr .$ffiGiT UIT~ e6lfl !11m(B(!96lJ.$8in-'q_UJ~ITffi6l.jW (Semi- T rans-

parent) <D\~6IfI6lJIT6OT 4CO1!J"ITL(gLITI5I6fTIT 8'U COIUIT(!9615'J6fTllJtb COIffiIT6ifur(BGiT6fT~.

~~6UT 6lJ6fT(!9W 6lJ6fTr'r~6fT !b~6UT 6!5l6UffiEN 6T6ifur6!mfl6l51(!9!t~ tf1!}51~

(g6lJIDJULl!J-(!9.$.$1!D~' ~ffi(g6lJ 8'ITUJu51EN6UITLDENUIT.$IJ!!rf1UJIT615'J6lJUUITr'rUU~

ffil!J-6OTW. ~6OTIT EN 15I!J"ffiIT8'LDIT6OT e6lflu516UT ~6Utb 8'ITUJu51EN6UITLDgwtb

UITr'r .$ffi.$8in.(BW.

£J:j;>.$ffi6ifurL ffiIT!J"6!rnTr5.Jffi6fTITEN 8'ITWr5.JffiGiT~u(gUJIT ffiLDITffi ~GiT6fT6OT.

. UIT~ e6lfl 4@)W ~6UT615'JLDIlJGiT6fT@6ifur6!mflw COIUIT(!9GiTffi615'J6fT(Semi-

transparent objects) @6ifur(g6!rnTIT.$.$1 ~6UW UITIT.$ffiB= COI8'Li.J~EN.

. ~(!96lJ~615'J~llJtb ~6IT615'J6lJllJtbUl!J-.$ffi 6)~6lJlTffi @(!9!b~EN.

.
UEN(g6lJ!DIT6OT ~GiT COI6lJ6IfI ~615'JLDU4ffi615'J6fT.$ ffiITL(B~EN.

@)!J51UI5ILL (g6lJ~UJ6\>, @UJ!DI5IUJ6\> 6)))615'J6OTffi615'J6fT~6ifurLIT .$@)~6\>.

8'ITUJW (Stain) 6T6UT!D COI8'IT6\>§!Jw 615'JL (Dye) 6T6UT!D COI8'ITENgwW

e6UT !DEN6U. COIUIT~6lJIT6OT (g6lJ615'J6Uffi~.$@) ~u(gUJIT ffiUU(B!b~W $1!Du51

COIulT@GiT 615'JL (Dye) 6T6UTIDJ COI8'IT6\>6UUU(BW. ~u51r'rCOl8'6\>ffi~.$@) (Bio-

logical purposes) uW6UTu(B~~w $1JDu51u <D\uIT(!9GiT8'ITUJW (Stain) 6T6OTUU(BW.

(g 6lJ ~UJ 6\> ~ 6UT615'JLD COIffiIT6ifur (B 8' ITUJr5.Jffi 615'J6fT ~u516U!b~ 6UT615'JLD,

ffiIT!J"!b~6UT615'JLD, !B(B$1615'J6U~~6UT615'JLD 6T6UTIDJ 6lJ615'Jffiuu(B!b~6UITW. ~u516UB=

8'ITUJW (anionic) 6T~r'ru516UTBr615'JLDCOIffilT6ifurL615'J6lJ.

.

~.tb. FF(gwlTl¥I6UT (Eosin) (g!J"IT6Tu COIUr5.JffilT6\>(Rose Bengal) ~6f6lL

oOoU.$tf16UT (Acid Fuchsin).

ffilTr'rUIT .$615'J6I\JEN (Carboxyl) (-COO H) 151(g6OT1T6I51.$ 615'J~Lq-!J"1T .$615'J6I\JEN

(Phenolic Hydroxyl) (-OH) 6T~r'r u516UTBr615'JLD ~6i1:"6fT COI~IT@)~ffi6fTlT6\>

(g8'IT!t~615'J6lJ.
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8' ITW Iii ffi 6IT 6T ~h'r u516iIT aT6lJJLD (0)ffiIT6OiITL 6lJJ@JWIT!!}6U IT6U (g !!5r'r

u516iITaT6lJJLD (0)ffi IT6OiITL (0) 8' 6U ~ 6lJJLDU LjL 6iIT 6T 6rf1~6U (g8' r'rft>§J 8:,

(O)ffilT6IT~W. pH- 8'ITW(gLD!DIDJW !!}6iIT6lJJLDu5I6U,<'!:p8:,ffilw ulii~ @Jffil8:,ffil~§J.

6J"(O)6m"6iIT~IT6U pH- ~6fT6lJ LDITIDJW(gUIT§J (O)8'6U6I516iIT!;9J6OiIT@IDJULjffi6rf16iIT

u516iITaT6lJJLDWIT6U!!}6iIT6lJJLDlLjW ~6fT6lJW LDITIDJW. ~61rl'1WIT61rl'18:, 6lJJL (an-
ionic dyes) ~u516U~ !!}6iIT6lJJLDu5I6U ~~ffi 8'ITWW 6J"!DIDJ8:, (O)ffilT6IT~W.

6J"(O)6m"6iIT~IT 6U Lj!J"~ <.!:pw U6U ey:J6UU (O)UIT(!96IT ffi~W (g!!5r'r u516iITaT6lJJLD

(O)ffilT6OiITL6lJJ@JWlTffi i1L6IT6fT6m".

(g!!5r'r 8'ITW(gLD!D~W <'!:p6lJJ~u5I6U 8'ITW~~6iIT (g!!5r'r u516iITaT6lJJLD(O)ffiIT6OiITL

~(g!J"IT(gLDIT(gUITr'r (ey:J6U8:,8in.!D16iIT !E1~(gLD!D~W u~~). 6T~r'r u516iITaT6lJJLD

(O)ffilT6OiITL !;9J6OiIT615iIT1w (0)8' 6U61516iIT Q@J6rf1U!J"UUIT6U !'Fr'r8:,ffiU U CBffil~ §J.

(0)LD~ ~ 6\516iIT 8' ITW~ ~@J 6IT 6fT (g D5IT u516iITaT6lJJLD (0) ffi IT6OiITL &6U

U~~6lJJWlLj6lJJLW ey:J6U8:,8in.IDJ !;9J6OiIT@u5Irflu516lJJ6m" @J6fTuuCB~§Jffil~§J.

!!5CB!E16lJJ6U 8' ITWW ~ u516U<.!:pW ffiIT!J"<.!:pW ffi 6Uft>~ tfl8:, ffi 6UIT6m"

i1LUUIT~w. (Complex Salt) UIT8:,lJ!!rflwlT6U~u5I6U uw6iITuCB~§Jw 8'ITWliiffi6rf16iIT

@(!9 (O)UIT§JUU6OiITLjffi6IT.

6T@fr8'ITW (O)8'W6U(p6m!!)

6T~r'r u516iITaT6lJJLD (O)ffiIT6OiITL~(g!J"IT(gLDITL(gLIT(gUITr'r 6T~r'r u516iITaT6lJJLD

(0)ffilT6OiITL !;9J6OiIT@u5I!J"lT6U 6ill6U 8:,ffiUU CB@J~ IT6U !;9J6OiIT@u5Ir'r (0)8' 6U

8'ITW~6lJJ~ 6J"!DIDJ8:, QffilT 6ITffil~§J. 6T~r'r8'ITW <'!:p6lJJ~u5I6U !;9J6OiIT@u5Ir'r

(O)8'6U@J8:,~ 8'ITW(gLD!D~ J:B18:,(g!J"lTtfl6iIT(Nigrosin) @6OiITtq.w61IT @1ii8:, (In-

dian Ink) uw6iITuCB~~uuCBffil~§J. @ft>~ 8'lTw<'!:p6lJJ~ (gU8:,lJ!!rflWIT (O)8'6U6lJJ6U

aT!D!D1lLj6IT6fT ffiITU@561516iIT ~6lJJLDU6lJJU8:, ffilT6151ITuW61ITuCB ffil~§J.

(O)UIT§J@JlTffi, 8'ITWliiffi6IT ~~ffi ~6fT6ill6U &r'r ffi6Uft>~ ~!J"@J @Jtq.6ill6U

~wlTrfl8:,ffiuuCBffil~§J. ~6m"IT6U (g8'u51~§J 6lJJ@J8:,ffi8:,8in.l!!-Wtfl6U 8'ITW ~!J"@JW

~6Uffi~lT6U ffi6Uft>§J ~WlTrfl8:,ffiUULCB (g~6lJJ@JuuCBw(O)ulT~§J &r'r

(g8'r'r8:,ffiuuCBffil~§J. ~6Uffi~IT6U, 8'ITWliiffi6lJJ6fT &8:,~@J~IT6U ffi6UUULLD!D~

~6Uffi~lT6U ~!J"6lJ~6lJJ~ uw6iITuCB~~8:,8in.LIT §J.

ffilT!J"8'ITWW (Basic dye) ~6U6U§J (gffiLtq.WIT61rl'18:,(Cationic) (g!!5r'r

u516iITaT6lJJLD(O)ffiIT6OiITL6lJJ@J.i1L.W. (O)LD~~6\516iITLje5 (Methylene blue)

(gu6Y15\8:, oOoU8:,tfl6iIT (Basic Fuchsin) ffilrfl6iuL6U @JW(O)6UL (Crystal Violet)

LDIT6U8:,(O)ffiLffilIT6iIT(Malachite Green) 8'lTuooo!J"61rl'16iIT(Safranin). 6T~r'r

u5161ITaT6lJJLD (O)ffilT6OiITL !E1~8:,6\518:, ~u516UW (N uc1eic ac id) Lj!J"~ ey:J6UU

(O)UIT(!96ITffi~L6iIT ffilT!J"8'ITWW 6T6rf1~6U @6lJJ~lLjw.

U IT8:, lJ!!rfl W 6U (0) 8' 6U 6\516iIT (g LD6U Lj ~ W 6T ~ r'r u516iITaT6lJJLD

(0) ffi IT6OiIT L 6lJJ@JW IT~ 6U IT6U U IT8:, lJ!!rfl W IT6U ~ u516U ffi IT!J"8' ITW (g LD ~ ~ ffi LD ITffi

uw6iITuCB~~uuCBffil~§J. ffilT!J"8'ITWW~(g6fTIT6lJJ!J"CBi1LUUlTffi ffil6lJJL8:,ffil~§J.

@6lJJ@Jffi6IT @(!9 L516lJJ6151ITULjffi6IT i1L6lJJL W ~ (g!J"1T(g LD1T(gU ITrfl6iIT

(O)~IT~~6lJJW8:, (O)ffiIT6OiITL6lJJ@J.@§J 8'ITW~~!D~ !E1~w (O)ffiITCB8:,~w. @6lJJ@J

(O)8'6Uffi(g6fTITCB ~(gWIT61rl'18:" (gffilT(g@J6U6OiITL ~6U6U§J 6lJJ~L(g!J"IT(gUITl.518:,

@6lJJ6151ITuLj ey:J6UW @6lJJ6151ITft>§J (O)ffilT6IT~tb.

8'ITW ~!J"6lJ~~6U 8'ITW~~6iIT ~Lr'r~~ ~6lJJ~ft>~ ~6fT6ill6U 6lJJ@J~§J

1%8:,~ u51ffiITLD6U~wlTrfl8:,ffiuuCBffil~§J. u51ffi8:, ~6lJJ~ft>~ ~Lr'r~~u5I6U

~WlTrfl8:,ffiuuCBw 8'ITW8:, ffi6lJJ!J"8'6U &6OiITL ffiIT6U~~!D~ !!56U6U<'!:p6lJJ~u5I6U

@(!98:,ffil~§J. ~~ffi ~Lr'r~~u5I6U ~WITrfl8:,ffiuuCBw 8'ITW8:,ffi6lJJ!J"8'6U ~6lJJ~ft>~

ffiIT6U~~!D(gffi uw6iITu(Bw. UIT8:,lJ!!rflWIT8:,ffi6rf16iIT i1L6IT ~6lJJLDU6lJJU8:, ffiIT6151IT

@tb<'!:p6lJJ~ uw6iITuCB~~uuCBffil~§J.

8'ITWliiffi6rf16iIT @J6lJJffiffi~W ~~61IT u~~u (O)UIT(!96ITffiGiT 6J"!D~w

(0) 8' 6U 6\516iIT (O)@J6rf1u Lj ~ c'F aT@Jr'r 6T ~ r'ru516iIT8' IT!J"W

(O)ffiIT6OiITL6lJJ@JWIT~6UIT6U (g!!5r'r8'ITW~6lJJ~ (O)8'6U !'Fr'r8:,ffil~§J. 6T~r'r 8'ITW~6lJJ~

6ill6U8:,~ffil~§J.u51

8'ITW~@61iT (O)8'W6UUIT (Btb 6ill6fT B:.ffi6lJ6m1J lLftb

(Staining reactions - Interpretation notes)

!;9J 6OiIT@u5Ir'r (0) 8' 6U ffi 6lJJ 6fT c'F aT !D !DIlLj 6IT 6fT ~ !J"ffi ~~ 6iIT

!!5CB!E16lJJ6U6lJJLDWITffi(g@JIT, ffiIT!J"~~6iIT6lJJLDWITffi(g@JIT @(!58:,~W (gUIT§J 6T6U6UIT

(O)8'6Uffi6rf16iIT (gLD6U u!J"uLjw 6T~r'ru516iITaT6lJJLDQffiIT6OiITL6lJJ@JWITffi @(!98:,~w.
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no_ono-_- - __00_" __0--

8'ITW i1LuLj (Dye Salt) 8'ITW 6116mB>

liiffiffi i1LULj 6m"l1iIffiffi i1LuLj (Dye Type)
(Dye Base) (Inorgamc ion)

(g!!5r'ru516iIT aT6lJJLD 6T r'ru516iITaT6lJJLD ffilT!J"W
(Cation) (anion) (Basic)

6T r'ru516iIT aT6lJJLD (g!!5r'ru516iIT aT6lJJLD u516UW

(Anion) (cation) (acidic)



@
@ <:B0ff)

0@<:B
... ~

~@ffi 6T@r'ru516iIT8T6i5)LD !:L61furLIT6lJ~IT 6D ffiIT!Ja:ITW!1>6i5)~ ~@ffi ~61T6tl16D

r-r:r'rlf,ffil!D~' @~6m"IT6D ({;)a:6D~lf,(56lT ~@ffi a:ITwlb @6i5)!:9.cts~

@61furWJuS1rf1uS16iIT !:L6lT61T6i5)LDULj ~@ffi a:ITw(gLD!bffil!D~' J])<B.@6i5)6\)6i5)LD

~6D6\)~ ffiIT!J .@6i5)6\)uS16D @61furWJuS1r'rffi6lT ffiIT!Ja:ITWrfuffi6i5)61T J])6iIT!DITffi

6)!b IDJlf, ({;)ffiIT6lT~lb.

a: ITw !1>@6iIT ep 6\) U ((;)U IT~ 6lT 6T@r'ru516iIT8T6i5)LD !:L 6i5)L W~ ITffi

@~lf,(5lb({;)uIT~~ 6T@r'r u516iIT8T6i5)LD ({;)ffiIT61furL ({;)a:6DU!JUUIT6D

6tl16\) If, ffiU U (Bffil!D~. @6'u6lJIT!DITffi 6T@r'ru516iIT8T6i5)LD({;)ffiIT61furL a: ITWlb

({;)a:6D6\S'I6iIT u!JUUIT 6D r-r:r'rIf,ffi(g6lJIT ~6D6\)~ ({;)a:6D~lf,(56lT @6i5)!:9W(g6lJIT

@W6\)IT~. @6i5)6lJffi6lT ~u516\) a:ITWrfuffi6lT (acid dyes) 6T6iIT IDJ

~6i5)!:9lf,ffiuu(Blb.

~ u516\) a: ITW rfuffi 6lT U W 6iITU (B!1>~ lb (!p 6i5)!D ffi IT!Ja: ITW rfuffi 6lT

uw6iITu(B!1>~lb (!p6i5)!DuS16\S'1~.cts~ (g6lJIDJULL~. ~u516\) a:ITw!1>@6D e~

~6Tf1 6lJ61Tr'r@8T6i5)6lJ ffi6\).cts~ ~~ 6i5)6m" 6i5)LDlf,{g!JIT6h:>(g ffiITU ~6i5) 6\)t.q-6D

~L6tl1 ffiIT!bf!5l6D !:L6\)!J 6i5)6lJlf,ffi(g 6lJ61fur(Blb. 6T@r'r u516iIT8T6i5)LD ({;)ffiIT61furL

({;)a:6Dffi6lT 6T@r'r u516iIT8T6i5)LD({;)ffiIT61furL a:ITw!1>6i5)~ 6)!b IDJlf, <D1ffiIT6lT61TIT~~IT 6D

~6i5)6lJlf, ffiIT61furu~!b(5 .@!D(!p6lT61T u516iITu!Jut5]6D ({;)a:6D @~lf,(5lb u(5@

.@!DLD!bIDJ ffiIT6mITuu(Blb. 6T@r'r u516iIT8T6i5)LD({;)ffiIT61furL a:ITWrfuffi6lT @6'u6lJITIDJ

uw6iITu(B!1>~lb (!p6i5)!Dlf,(5 6T@r'rLD6i5)!Da:ITWrfuffi6lT (Negative stain) 6T6iITIDJ
({;)Uwr'r.

Positive. stain is,attractedbv the cell
Positive Stain

-

0 o.

~~~R- .i: ~- .- - """"J . 7

C.IIw""~,,"'vcl, . e . .. .' I chargeddye~ Is"negal:tvey~ Cellrepe~eee'eE>
Negative Stain

(g)!)r'rL61w 8T6i5)LD, 6T ~r'rL61w 8T61fJLDa:ITwrf.Jffi{§0lb, <O1a:6D~LW

~6lJ!b J!51w 6l1I61fJ6OT&{§0I.O. 6T~r'rL61w 8T61fJLD<O1a:6i.J8T6lJr'r

(g)!)r'rL61w 8T61fJLDll/61fJLW a:ITw!1>61fJ!5 r-r:r'r!1>!56D. 6T ~r'ru51w

8T61fJLDll/61fJLW a:ITWI.O 6l1I6\)(5~6i.J

@~!b(5 (gLD!bU!JULj 8T6i5)LD (Surface charge) 6T6iITIDJ ({;)Uwr'r. (gUlf,~rflWITlf,ffi6i5)61T

6lJ61Tr'r If,(5lb(guIT ~ ~u516\)lb !:L61furLIT If,ffiuu(Bffil!D~' ~~6m"IT6D 6lJ61Tr'rULj

~ 61T!1>@6D 6i5)!M) t.q-!J§? 6iIT ~ W6N1ffi6lT ~ @ffi LDIT6lJ ~ IT6D pH
(56i5) !Dlf,ffiuU(B ffil!D~' @.cts~ 6i5)!M)t.q-!J§?6iIT ~W6N1ffi6lT 6T@r'r u516iIT8T6i5)LD

({;)ffiIT61furL UITlf,~rflWIT6tl16iIT ({;)a:6DU!JULjL6iIT ({;)~ITLr'rLj ({;)ffiIT6lTffil!D~' @~6m"IT6D

({;)a:6D6\S'I6iIT u!JuLj (gJ])r'r u516iIT8T6i5)LD ({;)ffiIT61furL a:ITw!1>@6iIT ~W6N1ffi6i5)61T

(basic dyes) ~@ffiLDIT ffi r-r:r'rIf,ffiIT~. ~ffi(g6lJ @61furWJuS1r'r ffi6lT ~u516\)!1>

~ 6iIT6i5)LDuS1~6lT 61T @5W.@6i5)6\)uS16\S'1~uu ~IT 6D ffiIT!Ja: ITw!1>6i5)~ (5 6i5)!D.cts~

~61T6tl16D~IT 6iIT 6)!b IDJlf, G;)ffiIT6lT~lb.

ULI.O 3:

@~ 6m"IT6D ~ IT6iIT ffi IT!J a: ITW rfu ffi 6lT ffi IT!J If, ffi 6i5)!J a: 6\J ffi 61TITffi

~WITrfllf,ffiuu(Bffil6iIT!D6m". !:L.lb. ({;)UITLLIT~wlb 6i5)!M)L!JITIf,6i5)6ruL (Potassium

hydroxide) (KOH) ffi6i5)!Ja:6i5)6\) ({;)LD!1>~6\S'I6iITLj~(g6lJIT(B (ga:r'rIf,(5lb({;)uIT~~

(g6\)IToOoUr'r (Loeffer's) G;)LD!1>~6\S'I6iITLj~ 6T6iIT!D a:ITwlb ffil6i5)Llf,ffil!D~'

~6\) (gUlf,~rflWIT If,ffi6lT 6lJ61T~lb ({;)UIT~~ ffiIT!JU({;)UIT~6lT ffi6i5)61T

(alkaline) ({;)6lJ6Tf1uu(B!1>~ffil6iIT!D6m". @~6m"IT6\J 6lJ61Tr'r~61T !1>@6\J 6i5)!M)L!J§?6iIT

~ W 6N1 ffi 6Tf16iIT 6T 61fur6<51IT1lf,6i5)& (5 6i5)!Dffil!D~ . @ .cts~ .@6i5)6\)uS16\J
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)!)(B.@6i5)6\) ~6\J6\)~ ffiIT!J!1> ~6iIT 6i5)LD .@6i5)6\)uS16D ({;)a:6D6\S'I6iIT u!JuLj

6T@!JITffi @~UU~IT6D 6T@r'r a:ITWrfuffi6i5)61T )!)6iIT!DITffi 6) !bIDJlf, ({;)ffiIT6lT~lb.

e 6Tf1 @61fur(g6mITIT If, ffil6i5)W !:L U (g WITffiU U (B!1>~ U 6lJr'r 6T@r'r a: ITw!1>6i5)~ If,

(56i5)!D.cts~ ~61T6tl1(g6\)(gW uw6iITu(B !1>~ffil!DITr'rffi6lT. ~6m"IT6\J ffiIT!Ja:ITWrfuffi6i5)61T

uw6iITu(B!1>@ a:ITw(gLD!bIDJlb (!p6i5)!DuS16\J 6)!bu(Blb ~rfu(5ffi6i5)61T ~(BuU~!bffiITffi

@6i5)6lJ !:Lu(gWIT ffiuu(B!1>~uu(Bffil6iIT!D6m".

6rorflw 8'ITw(p6lf>!D (Simple staining)

6T 6Tf1W a: ITW ffi6i5)!Ja: 6\S'I6\J e~ a: ITwlb LDL(Blb ffi6i5)!JU UIT6N16\J

ffi6i5)!Jlf,ffiUULt.q-~lf,~lb. @~ @61furWJuS1~lf,~ e~ (!p6i5)!D LDL(Blb

6) !b !Du u(Blb. @61furWJuS1r'r ffi~lb a: ITw!1>@6iIT ~ 6iIT6i5)LD6i5)W 6)!b IDJlf,

({;)ffi IT6lT ~lb ~ 6iIT 6i5)LDll/ 6i5) L W6m" . 6T 6Tf1w a: ITW (!p6i5)!DuS16iIT (g J]) ITIf, ffi lb

@61furWJuS1rf16iIT !:L~6lJ!1>6i5)~lljlb ~61T6i5)6lJlljlb ~f!5l6lJ~!bffiIT ffi(g6lJ ~~lb.

@61furWJuS1r'r 6lJ6\J~)!)r'r ffi6lT ({;)UIT~6lJIT ffi !:Lu(gWIT ffiuu(B!1>~lb 6T6Tf1W
a:ITWrfuffi6lT.

.!Br'r!1>~ ffi6i5)!J a:6\)IT6m" ffiITr'r(gUIT 6\J oOoUlf,~6iIT (Carbo I Fuchsin)
ffilrfl6h:>L6D6lJW({;)6\)L (Crystal Violet) ({;)LD!1>~6\S'I6iIT.Lj~ (Methylene

Blue) ~ffilw6i5)6lJ.
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JgJr;uu'r~u5ltflUJ61Sl6i.Jw!D!D 8'ITW~f%)!!> GillL (O)W~!!>6\5'I6iIT Lj~!!>IT6iIT

~!51B'> ~61TGill6\> uw6iITuCB~!!>uuCBffil!D§J. @!!>!D@) (nucleus) !1LLB'>@, !1LLB'>@

~u516\) §JT6ITB'>C58:.@)Lb (nucleic acid granules) ~!51B'> 8'ITW~f%)!!> 6)!D@)Lb

!1Lw!51 WIT6!IT !!>6iITf%)W !1Loo1rrCB. U IT6\5'16\> !1L6IT61T a; U 8:.[(!!rflWIT8:.B'>6rA6iIT

6T oo1rr 61mfl8:. f%) B'>f%) W Gill f%) !J$ §J ~ J]51W (0) W ~!!> 6\5'16iIT Lj ~
uw6iITuCB~!!>uuCBffil!D§J. tq-u~rflWITf%)6lJ B'>oo1rrLJ]51W6ljLb@§J
uw6iITuCB~!!>uuCBffil!D§J.

@$!!> 8'ITwLb 6\)IT8:.a;LITGiu ~B'>rfl~6IT61T (Lactose agar)

FFa;WIT8'1@)JL61IT(Eosin) a;8'IT~§J ~8T~!!> ~rfl~6IT61T FFa;B'>ITf%)6\)

UIT 8:.[(!!rflWIT 8:.B'>f%)61T (E. coli) !W6!ITffiJB'>IT6151IT uw6iITuCB~!!>uuCBffil!D§J.

WITJDIDIB'ITW(gLDJD@)tD(!p6!f)!D (Differential Staining)

@Lb(pf%)!DuSl6\> e6iIT W8:.@) (gW!DULL 8'ITwLb !1Lu(gWITB'>U

uCB~!!>uuCBffil!D§J. WIT!DW 8'lTw(gw!D@) (pf%)!DuSl6\> UIT8:.[(!!rflWIT8:.B'>f%)61T

8'ITWa;w!D@) (pf%) !Df%)W f%)6lJ~§J (O)6lJ6ua;6lJW @)l!£8:.B'>61TITB'>U1rfl8:.B'>6\)ITLb.

JgJr;uu'r~uSltflu5l6i.J6lJ6\>~)I>ITB'>6IT!1Lua;wITffil8:.@)Lb@!Joo1rrCB(p8:.ffilw a;6lJWULL

8'ITwffiJB'>6IT ffil!JITLb 8'ITwLb (Gram stain) ~u516\) !51L 8'ITwLb (Acid Fast
Stain).

~8:.@)Lb B'>IT!J61mfluSl6\> ffilrflGiuL6\> 6lJW(O)6\)Lf%)L @);Q$§J 8'ITu!J61IT16iIT 6T6iIT!D,

WIT!DW 8'ITW~f%)!!> 6)!DW 8'1B'>uLj !:51!DWITB'> B'>IT6151ITuuCBffil!D§J. ~a;wITtq-6iIT

B'>f%) !J 8'-6\> , !:51!DLb !:51W ~!51W ITB'> U W 6iITU CB~ !!>U U CBffil!D§J . @ §J

!!>61Tu(O)UIT@C58:.@)~!JLbu 8'ITW~f%)!!>!:51f%)6\),r:B1w~§Jffi1!D§J.@§J e@
B'>f%)!JWIT!!> 8"m.LCB !:51!DLb !:51W~!51wIT@)Lb.

8' ITwLb 6) W 6lJ!51~6IT 61T 8' rflWIT6!IT (0)8' W6\J!;gJLU ~f%)!!> @6iIT@)JLb

~J]51$!!>UITtq-6\>f%)6\). @@uU1@)JLb (O)8'6\> 8T6lJrfl6iIT ~f%)wuLj, ~!!>6iIT U@)!51u

(O)UIT@6ITB'>6rA6\> )I>f%)L(O)uWLb Gillf%)6!ITB'>(g61T 6)!DW8:. (O)B'>IT6IT61T8:. 8"m.tq-W

B'>IT!J 6151ITWIT B'> !1L6IT61T6!IT.

6;l!JlTtD B'ITWr!.J&6IT (Gram Staining)

6T 6rAw 8' ITWa; W !D@) (p f%) !DuSl6\> U IT8:.[(!!rf)WITf%)6lJ (O)!!>6rA 6lJITB'>8:.

B'>IT6151IT(ptq-lljLb. ~6!ITIT 6\> ea;!J (O)6lJ6rA~ a;!!>IT!D!D(P6IT61T !1LuSlrfl6!ITffiJB'>f%)61T

a;6lJW uCB~!!> @W6\)IT§J. 1884-Lb ~oo1rrCB (gumflGiu )I>ITLf%)L~ a;8'IT$!!>

w@~§J6lJIT ffilrflGiutq-w6iIT ffil!JITLb 6T6iITU6lJIT ea;!J (O)6lJ6rA~a;!!>IT!D!D(p6IT61T

(gU8:.[(!!rflWIT8:.B'>f%)61Ta;6lJwuCB~!518:. B'>ITLCBLb(pf%)!Df%)W B'>oo1rrCBU1tq-~!!>ITIT.

~ 6lJ IT (O)!!>ITL IT$ §J a;6lJ WU LL !:51!DffiJB'>6IT (0)B'>IToo1rrL @!Joo1rrCB

8' ITwffiJ B'>f%)61T U W6iITU CB~!516!IT ITIT. (P!!> 6\>8' ITW~f%)!!> 6) !DW 8:.(0)B'>IToo1rrL

!1LuSlrfl6!ITffiJB'>C58:.@)ffil!JITLbUIT8'1tq-6u 6T6iITWLb 8'ITwLb a;UIT8:.@)Lb B'>f%)!J8'6\5'I6\>

B'>l!£6ljLb (O)UITl!£§J (p!!>6\J 8'ITwLb ~ffiJffil @!J oo1rrLIT6lJ§J 8'ITW~f%)!!> 6) !D@)Lb

!1LuSlrfl6!ITr!.JB'>C58:.@) ffi1!JITLb (O)I>B'>tq-6u 6T6iITWLb (O)UWIT. @$!!> (pf%)!Df%)W

uw6iITuCB~!51 !:51f%)6\)WIT6!IT a;U8:.[(!!rflW6\> Giuu51w@8:.@) (Bacterial smear)

£!:i>8:.B'>oo1rrL6lJIT W (O)!!>ITLIT$§J 8'ITWr!.JB'>6IT (O)B'>ITCB8:.B'>uuCBffi16iIT!D6!IT.

ffilrflGiuL6\> 6lJW(O)6\)L 7 ~a;wITtq-6iIT B'>f%)!J8'6\> 7 ~6\>B'>!ill!)fTffu
(!:51!DLb ~8:.@)Lb B'>IT!J61mfl) 7 8'ITu!J6l5fl6iIT (Saffranin).

(Principle) &(!9~§J8:.B'>6IT

ffil!JITLb ummSltq-6u a;U8:.[(!!rflWIT ffilrflGiuL6\> 6lJW(O)6\)L !:51!D~f%)!!> !:51f%)6\)

!:51w~!51 ~!!>IT ,r:B1!DWIT B'> B'>IT6151ITUULL§J. ffil!JITLb (O)I>B'>tq-6u UIT 8:.[(!!rflWIT

ffil !J IT Lb U IT8'1 L tq- 6u U IT8:. [(!!rfl W ITf%) 6lJ Gill L ffil !J ITLb (0) )I> B'>tq- 6u

UIT 8:.[(!!rflwmml6iIT (O)8'6\>8T6lJIT (O)W6\>6\5'Iw!!>IT B'>6ljLb ~!51B'> 8'!!>@.\"!!>~!516\J 6\5'IU1(B

(O)uIT@C5Lb ~LffiJffilllj6IT61T §J. ffil!JITLb (O)I>B'>tq-6u UIT 8:.[(!!rflWIT 8'ITw(gw!D@)Lb

a; U IT§J ~ 6\>B'>!ill!)IT6\5'16!ITIT6\> 6\5'1U1 L 6T CB 8:.B'>U U CB ffil!D§J . @!!> 6!IT IT6\>

(O)8'6\>B'>6rA6iIT ~@)Jw!51 !51!D6iIT ~!51B'>WIT ffil!D§J.

ffilrflGiuL6\> 6lJW(O)6\)L --~a;wITtq-6iIT (CV -1) (O)6lJ6rAa;w!D!DuuLCB ffil!JITLb

(O)I>B'>tq-6u UIT 8:.[(!!rflWIT !:51!Dw!D !D!!>IT ffi1!D§J. ~!!>6iITU16iIT 6!ITIT (O)8'6\>B'>6IT WIT!D W

8'ITWWIT6!IT 8'ITu!J 6l5fl6iIT !:51!D~f%)!!> 6TCB~§J8:. (O)B'>IT6ITffil!D§J.

6\5'1U1L @)f%)!D6lJITB'>!1L6IT61Tffil!JITLbUIT8'1tq-6u a;U8:.l!!!rflWIT8:.B'>6rA6iIT(O)8'6\>

8T6lJITB'>6IT ~6\>B'>!ill!)IT 6\5'16iIT(O)8'W6\)IT6\> ~rfl);Q8:.ffil!D§J. §J6lJIT!JffiJB'>6rA6iIT~61T6lj

@)f%) !D$§J ~@)Jw!51~!51 !D@)JLb @)f%)!Dffil!D§J. (CV -1) B'>ITLbU(O)61T8:.Giu

(O)6lJ6rAa;w!D!D @W6\)IT §J. ~f%)B'>WIT6\> ffil!JITLb UIT8'1tq-6u UIT8:.l!!!rflWfT(;u16iIT

(O)8'6\>B'>6IT ul!£uLj ~!!>IT !:51!D~f%)!!> !:51f%)6\)!:51W~§J8:. (O)B'>IT6ITffil!D§J.
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6T6tI1IT(gLIT6"iu(gUITIT B'lTw(gwJDIDI~6U (Endospore Staining)

a;u6nS16\>6\)IT(g8' (Bacillaceae) @)CBLbu~!516iIT 8'1!DUUIT6!IT Uoo1rrLj

6Too1rra;LITGiua;UITIT !1Loo1rrLIT.!!i6\>. @!516\> B'>IT!DW 8T6lJIT8'1WIT6!IT a;u6nS16\>6\)Giu

a; U rfl6!IT(p Lb B'>IT!DJ]516\J6\) IT @jy? 6\5'16\> 8T6lJ IT8'18:.@)Lb ffil6YrrTGiuUr tq-w Lb

(Clostridium) a;urfl6!IT(pLb ~LffiJ@)Lb. 6Too1rra;LITGiua;UITITe6u(O)6lJIT@

@j!:i>!:51f%) 6\) W IT6!IT 6lJ !D L 8'1 , (0) 6lJ U U Lb, @) f%) !D6lJ IT6!IT 8' ~§J 6151IT6lj

a;UIT6iIT!D6lJ!Df%)!DlljLb !!>ITffiJffil8:.(O)B'>IT6ITC5Lb. !1LL6\> (O)8'6\J6\5'I6\5'I@$§J 8T@ffiJffil

@)J]51UU1LL 6lJ61TIT~8'1 ~f%)L$§J (O)8'6\> !1LL(O)UIT@6ITB'>6IT(O)8'6\>8T6lJrfl6\5'l@$§J

8T@ffiJffil 6Too1rra;LITGiua;u IT!JITB'> !1L@6lJITffil!D§J. e@ 8'1!DJ]516!IT~!51@)Jf%)LW

6Too1rra;LITGiua;UITrfl6iIT !1L@6lJLb, ~6TT6lj, ~f%)W$§J6IT61T @LLb 6T6\>6\)ITLb

!:51f%)6\)WIT6!IT§J. ~B'>a;6lJ @$!!> Uoo1rrLj w!D!D(gu8'16\>f%)6\) 6lJf%)B'>uSl6\5'l@$§J

a;6lJwuCB~!51 B'>ITLCBffil!D§J. (O)8'6\>6\5'I6\> Giua;uITrfl6iIT @(gjuU1 LLb w~!51uSl(g6\)IT

!;gJ6l5fluSla;6\)IT ~6\>6\)§J !;gJ6l5fl8:.@) 8'!DW £a;);Q(gWIT B'>IT6151ITuuCBLb.
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6iu (g U rTrf16irr Gill L LID GI 8' W 6IS)6irr Gill L L ~ 61D ~ 51~~ (!58:.@)w.

GI 8' W 6IS) 6irr Gill L L W If) !!51llJ ~ rTffi (g 6lJ rT ~ W 6\) ~ 61f 8:. ffi ~~ 6UT rT W

GlUrf1llJ~rTffi(g6lJrT @(!5!t~rTW @~&jw ~(g~(gUrTW @(!58:.@)w.

6T61fur(gLrT6iu(gum'r 6T6Tf1llJ 8'rTllJ~61D~ 6T6Tf1~rTffi 6J"!DW8:. GlffirT6TT6ITrT~.

~6UTrT W 51(!5l!:P61D):D8'rTllJW 6J"!DW8:.GlffirT61furLrTW )f;l):D~61D~ GillLrT~. 51(!5

6lJt§1uS1w @!t~ u61fury, ~61DLDU61DU8:. ffirT6mIT 111-~&jffi1):D~. 6T6Tf1llJ 8'rTllJW

(gu6ffi)W6\)6ffi)6irr 111-L@!J8:.@) ~~ffi )f;l):D~61D~8:. GlffirT(B8:.ffi1):D~. ~6UTrTW

6iu(gum'r 8'rTllJ~61D~ 6J"!DffirT~~rTW ~UU@)~ )f;l):DLD!D):D~rTffi ffirT6mITUU(BW.

~6UTrTW ~l.!:!?~~LDrT6UT 8'rTllJ(gLD!DWW l!:P61D):DuS16UTrTW8'rTllJ~61D~ 6iu(gurT(!58:.@)

6J"!D):D @llJ@!Jw. @WLDrT~rf1 8'rTllJ(gLD!D£61llJt.5I6irr )f;l):Dw $8:.@)tD ffirT!J"6m5flffi61D6IT

UllJ6irru(B~~llJ t.5I6irr6UT(!5W )f;l!D~61D~ ~8:.ffi 61D6lJ~~8:. GlffirT6TT~tD ~6irr61DLD

111-61DLllJ~. 6iu(gurT61D!J"ll.jw 111-LW Gl8'W61D6\)ll.jtD (g6lJwu(B~~ ffirTL(B6lJ~!bffirTffi

8'rT~rT!J"6mITl!:P61D):DuS1w 6T~IT 8'rTllJrillffi6TTUllJ6irru(B ~~UU(Bffi16irr):D6UT. ~@J6lJrT W
Gl8'li.J~t.5I6irr ffi161DL8:.@)tDuLrillffi61D6ITU UrTIT~~rTW oWTwU 8'rTllJ~61D~ 6iu(gurTIT

6J"!DW8:. GlffirT6TT6lJ61D~ll.jtD @!J"61furLrT6lJ~ 8'rTllJ~61D~ 111-LW Gl8'W6IS)@!J6TT6IT

61D8'L(gLrTt.5I6ITrT8'tD 6J"!DW8:. GlffirT6TT6lJ61D~ll.jtDffirT6mIT6\)rTtD.@tDLDrT~rf1 6T6Tf1llJ

l!:P 61D):DuS16irr e!P 6\) tD 6T 61fur(g L rT6iu(g U rT61D!J"ll.jW 111-L W GI 8' W 61D6\) ll.jtD

(g6lJ wu(B ~~8:. ffirT6mIT6\)rTW.

.ffiI61D61rf6151!b GlffirT6Yr6TT (g 6lJ6tfoTlq..llJ61D6lJ

1 8'rTwr6Jffi~Lb ~6lJJD!!516!IT6l.I6!5'>ffiffi~Lb.

2. 8'rTW~!tl6!IT ~6!IT6!5'>LDffi6ir.

3. 8'rTW~!tl6!IT UW6!ITffi6ir.

615161rfrTH,ffi 6Yr

1
6T6rf1W 8'rTw~LDJD~Lb <'!:p6!5'»!J.s~Lb LDrTJDW 8'rTw~LDJD~Lb <'!:p6!5'»!J.s~<'!:p6ir6TT

~6lJWUrTC8ffi6ir WrT6!5'>6lJ?

ffirT!J8'rTwLb pH ~!tlffiLDrT~Lb ~UrT~ 6)6!IT !tl)!J6!5'>LDWrTffi<D18'w6\JuC8.$1)!J~-

.$I!JrTLb 8'rTw~LDJDWLb <'!:p6!5'»!J6!5'>wlI.jLb, ~~ ~6lJ6!5'>6U <D18'wlI.jLb 6151~~6!5'>~lI.jLb

61516lJrfi.

6T6OiIT~LrT6i\J~UrTI'r 6T6u6lJrT@ UrTI'r.sffiuuC8.$1)!J~?

8'rT~rT!J=LDrTffi ~U~WrTffiUUC8~~uuC8Lb 8'rTWr6Jffi6rf16!IT UW6!ITffi6ir WrT6!5'>6lJ?

2.

3.

4.

5.
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I U(l!)~ - 4 I

{§J6Rr~uSIIT t5c$c$1D

(Sterilization)

{9I61fuT@!JuJlIT JB.$lI>W 6T61ITU~ e(!5 QUIT(!56Yf}6\5'I(!5Ji;~ ~61fJ6!IT ~~

{9I61fuT@!JuJlIT!lI>61fJ6YTlLjw (UIT.$~IT!WIT ~~61IT 6iu~UITIT lI>6Tr !LLUL) JB.$lI>W

G;)ITliJ61.J~IT@jw.

{9161fuT @!JuJI IT!W 6\5'1 till ( M i c rob i 0 logy) {9161fuT@!JuJI IT!lI>61fJ6YT

~61ITI61fJLDuu<BM51 U!J"ITLDIT!.$lI>, !'1mLlI>W (Culture Media) @j(B61fJ61.JlI>6Tr

LD!bWW lI>(!56U1lI>61fJ6YT{9I61fuT@!JuJlIT JB.$lI>W G;)ITliJ~till u51lI>6ljw ~61.JlA.uw.

LD(!5~~61.J~t51efu, ~W61fJ61.J ~ffi18061fJITU r5lIT!6U1efu (g!BITliJ 61.J!J"ITLDefu

~ 6UlIT .$lI>, lI>(!5 6UllI> 6Tr , W (!5 Ji; ~ u G;)u IT(!5 L lI>6Tr W !b w W ~ 61fJ6!IT~ ~

!LulI>!J"61mTrfulI>61fJ6YTlLjw {9I61fuT@!JuJlIT JB.$lI>W G;)ITliJ61.J~ u51lI>6ljw (!P.$lf,1ww.

{9I61fuT@!JuJlIT JB .$ lI>~ t516l5) 6!IT !B ITW U 6\> 61.JWI (!p 6l5) JD lI>6Yf} till

61fJlI>WIT6YT6\>ITW. ~61fJ61.J r5l61IT61.J(!5WIT W:

L @W!D6l5)B>(!P6l5)JD(Physical Methods)

A. (@6)..IIJUW

1. !L6\>IT G;)61.JUUW (Dry Heat)

2. FF!J"G;)61.JUUW(Moist Heat)

B. lI>~rAw.$lI>tfulI>6Tr

1. L.JJD !'1m~1T JB6\> e6Yf} lI>t51IT 61180ITw

2. ~WIT6!IT1T.$@jW lI>t51IT 61180ITw

3. 61.Jl!}-lI>L<B~efu (Filtration)

ll. (g6ll!f>Mlwefu (!P6l5)JDB>6IT

G;)61.JUUW ey>6\>LDITlI> {9I61fuT@!JuJlIT JB.$lI>W

!L6\>IT G;)61.JUUW ey>6\>WITlI> {9I61fuT@!JuJlIT JB.$lI>w.

!L 6\> IT G;)61.JU U W IT6!IT~ e (!5 G;)IT efu 6\5'Iefu (g ~ 61fJ61.JW ITlI> !L 6Tr 6YT

~61fJ6!IT ~~ G;)ITtill G;)UIT(!5LlI>61fJ6YTlLjW~.$6f61lI>!J"61mT~t5161IT ey>6\>W G;)lI>IT61ITW

6Ul<Blf,1JD~'
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FF!)" Gl6l.IUULDIT61ITt9J m uJlrflc$6JfI6iIT .!}.j6i5'JLDUY, y!)"!!)r!.Jc$6Tr LD.IDIDJW

GI)DIT~U GlUIT(.!5Lc$6i5'J61T GlB'UJ615'l);Q.$c$8: GlB'W~ u516iIT ~!)"L#I (Coagula-

tion) .!}.j6i5'JLUJ GlB'W6l.I!!)6iIT ~6UW ~6ifurWDJuJlIT c$6i5'J61T Glc$lT6b.$1!Dt9J.

6l.IW6l.l1T61IT6iu~UITIT c$6i5'J61TFF!)"Gl6l.IUUW ~6ULDIT c$ .!}.j!:§1UU!!).ID@)121°C

Gl61JUUW -15 !Blu51L1.D 0::P!!)6b 20-30 !Blu51Lr!.Jc$~.$@) ~!!)6i5'J6l.I.

,m!)"IT6UIm 6Tr~61T GlB'6b6U.$Bin.L!j-UJGlUIT(.!5Lc$6Tr LD.IDIDJWWlILc$W

~yf,lUJ6l.I.ID6i5'J!D ~6ifurWDJuJlIT ,m.$c$w GlB'wUJ FF!)" Gl6l.IUUW m !!)6I.J.$1!Dt9J.

m 6UIT Gl61JUU~~6i5'J61IT 6UlL GlB'UJ6U1T.ID!D6b u51@)~ m 6i5'JLUJt9J FF!)"

Gl61Juuw. ~6ifurWDJuJlIT ,m.$c$~~6i5'J61IT @)6i5'J!D!f>!!) Gl6l.Iuu~~6b @)6i5'J!D!!s!!)

c$lT6U .!}.j61T6UlWw GlB'WUJ6UITW.

5. GlulT(.!5Lc$6JfI6iIT6UI!!)w : .!}.j~c$ .!}.j61T6Ul6b m uJlITU GlUIT(.!5LBin.IDJc$6Tr

(organic matters) @(.!5!!s!!)IT6b ~6i5'J6l.I 6iu~UITIT c$6i5'J61TI1.JW,m uJlrflc$6i5'J6YTU.jw

Gl61JUU~~6b @(.!5!f>t9J UIT~c$lT .$@)w.

6. GI!!)IT!DIDJ !!)6i5'JL GlUIT(.!5Lc$6Tr (disinfectants): Gl61JUU~~6iIT ~6UW

m uJlrflc$6Tr .!}.j~~6l.Ic$LDITc$ B'1T6l.I!!).ID@)m !!)6I.J.$16iIT!D61IT.

7. .!}.ju5)6Uc$lT!)"!Bl6i5'J6U(pH) ~6ifurWDJuJlrflc$6i5'J61T Glc$lT6b6l.l~6b u51c$ 0::P.$.$1UJ

ur!.J@) ~!DIDJffiJ!Dt9J.

m 6U1T <OI6l.IUU~~6DT ~6ULDIT6> !;9J61fur~uSllT £8:.c$w:

1. CD'Is:Ji;JBI!DCD'I61.Jl:.IUtD(Red Heat)

@61IT1T@)~ 6U 6l!I>6iIT 6l.IUJITc$ 6Tr , @(B.$.$1 LD.IDIDJ W 6iu U ITL Bi-6UIT

~.$1UJ61J.ID6i5'J!D y6iIT 6ru 6iIT UIT61ITrfl6b c$lTL L!j- GlB'!!s!Bl !DLb 6l.I(.!5Lb 61J6i5'J!)"

CD'I6l.Iuuuu(B~t9J!!)6b.

m 6UIT Gl61JUU~~61IT ~6ULDIT c$ u51c$6ljw 6l.IW6l.I1T61IT 6iu~UITIT c$6i5'J61T

,m.$@)6l.I!!)!D@) 160°C Gl6l.IUUW 60 ,ffilu5ILr!.Jc$~.$@) ~!!)6i5'J6l.Iuu(B.$1!Dt9J.

~LDWLb m 6UIT Gl6l.IUUW ~6ULDlTc$ c$6ifur6mITITL!j- m uc$!)"6mITr!.Jc$6Tr,

WlItA$6Tr, c$(.!5~6Tr, ~UUUIT Bi-!D!DUULL GlUIT(.!5Lc$6Tr ~6ifurWDJuJlIT ,m.$c$w

<OIB'WUJuu(B.$1!Dt9J.

FF!)"UU~~~!D@) e6i.J6l.I1T!!) ,m!)"!D!D Glc$lT@uy (anhydrous fat)

6T6ifurGl6mITW, LD(.!5!f>t9J!5 (9IT6Tr (powder) ~.$1UJ6i5'J6l.I m 6UIT <O)6l.IUUW

~6ULDlTc$ ~6ifurWDJuJlIT ,m.$c$w <O)B'wUJuu(BffiJ!Dt9J.

FF!)" <OI6l.IUULD (!p6ULDIT6> !;9J61fur~uSllT 6>00 £li.6>LD

!;9J61fur~uSllT £li.c$~~61J)61IT UIT~8:.@)LD 6>1T!J61nITI6>OO

1. G>tilltJuw - c$TT6UW : @6i5'J6l.Iu51!)"6ifur(BW 6T ~ITLD6i5'J!!)UJIT61IT c$lT!)"61mfls;6TTIT@)w.

m UJIT!!s!!) Gl61JUU~~6b ~6ifurWDJuJlIT ,m.$c$Lb GlB'W6l.I!!)!D@) @)6i5'J!D!!s!!)

c$lT6U .!}.j61T6i5'J6l.I~UIT t9JLDIT61ITt9J.

2 !9l6lilfr@tlJuSJrflc$6YrLDffi!J)Jw6iv~UTT1'rc$6Yr 6T6lilfr6lRJf}li:,6i5'Jc$ : muJI(.!56Tr61T

~6ifurWDJuJlrflc$6Tr LD.IDIDJLD 6iu~UITIT c$6Tr 6T6ifur6!Rifl.$6i5'Jc$ Gl61JUUc$lT6U

.!}.j61T6UI.ID@) 6]"!D!DIT!D ~UIT 6U u51c$u . GlurflUJ ~61T6Ul6b @)6i5'J!D!!st9J

Glc$lT6ifur~L 6l.I(.!5w.

3. ~6ifurWDJuJlrflc$6Yf161IT #I.ID!!5l61ITr!.Jc$6TrLD!DIDJLb .!}.j6l.l!D!!5l6iIT6iu~UITIT c$6i5'J61T

m (.!56l.11T.$@)Lb ~!D61IT ~.$1UJ6i5'J6l.I <O)6l.IUUW ~6UW ~6ifurWDJuJlIT

,m.$c$~~6i5'J61IT UIT~.$@)W c$lT!)"6!RifIc$61TIT@)W.

4. ,mIT.$@));QLbt516b (aqueous suspension) m 6Tr61T m uJlrflc$6i5'J61T,0::P@6i5'JLDUJlTc$

10 ,ffilu51L~~Gb B'lTc$L!j-.$@)w. @)6i5'J!D!f>!!)<o)6lJCJuu Y6Tr6Jfl.$@) B'lTc$L!j-.$@)W

CD'I6l.IUUU Y6Tr6Yf1 (thermal death point) 6T61ITIDJ GlUUJIT.

2. ym6lUm 61Sl6TT8:.&lm (p6UtD CD'IS:W~~!!>Gb (Flaming)

y6iIT6ru61IT UIT61ITrfl6iIT~6ULDlTc$ m u~UJlTc$uu(B~!!)uu(BLb c$~~ (Scal-

pel) WlILc$~~61IT 6l.IITwY!Dw, c$6ifur6mITITL!j- !!)c$(Bc$6Tr (Slide) ~.$1UJ6i5'J6l.I

Gl6l.Iuuuu(B~~ ~6ifurWDJuJlIT ,m.$c$w <O)B'WUJ6UITW.

3. CD'I6lJUUc$lT!DW ~<Bu4 (Hot Air Oven)

m 6UIT Gl6l.IUU~~61IT ~6ULDIT c$ ~6ifurWDJuJlIT ,m.$ c$W GlB'WUJ

0::P8:./tlUJLDIT61IT.!}.j(Buy. @~Gb 1 LD6!RifI~)D!)"~~!D@) 160°C <O)61JUU~~Gb

~6ifurWDJuJlIT ,m.$c$w GlB'wUJuu(B.$1!Dt9J.
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4. ~c$8: o!fI6lJU4 c$~rflU.l8:.c$rfuc$6ir.

.!}.jc$8:#I6l.Iuy c$~ITc$6i5'J61T,~6ifurWDJuJlIT ,m.$c$w GlB'WUJUUL ~61J6ifurL!j-UJ

GlUIT(.!56Jf161IT U)t9J 180°C Gl6l.IUUW 6l.I(.!5w 6l.I6i5'J!)"GlB'W~t9J!!)6b.

FF!J <D'I6l.IUULD (!p6ULDIT6> !;9J61fur~uSllT £8:.6>LD

FF!)" Gl6l.IUULDIT61ITt9J £W6>6ifurL Gl6l.IUU ,ffil6i5'J6U6>6Yf16b<D'IU!D6UITW.

I. 1O0°C£W Gl6l.IUUW
2. 1O0°C6b Gl6lJUULD

3. 1O0°C.$@) ~LD6UIT61IT <D'I6l.IUUW

1O0°Cli.@) £);QIT61IT FF!)" <OI6l.Iuu~i>l.ID@) m !!)1T!J61!1STr!.J6>OO:

1. uIT6I5IGbt9J61far~uSlri !f,8:.c$tD (Pasteurization of Milk)

ulT615'l6bt9J6ifurWDJuJlIT,m.$c$w GlB'wUJ 63°C <D'I6l.IUUW30 ,ffilu51Lr!.Jc$6Tr

.!}.j6b6U~ 73°C Gl6l.IuuLb 20 GlB'c$6ifur(Bc$6Tr GlB'W~!!>6UITW.
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urr6l516\), 6fu~urrIT ~(!56Urrffiffirr~ ~,[BITIi.J ~6tfurLrrffi@)w ffil(!5u51ffi6iT

~6\) 8'rr6\)~ wrr Q,[B6\) 6\)rr (Salmonella) 6IDW ffi~ ffirr~ uffil1!!rflww,

~!M,uIT@)~6\)rr ~ ~urr6iIT!D6U!b6ID!D @w<.!f'6IDJDuS16\) JBffiffi6\)rrw.

2. ~6fuQu6fuLrr6fu w!bIDJw ~6fuQu6fuLrr6fu~rr6iT ~6fuffi 6U~ffiL.~ffi6iT

- @6ID6U 6-L.6fu 6U~ffiL.~ffi6iT ~@)W (Seitz filters).

~LITL. ffi6tfur61nmT~ 6U~ffiL.~ffi6iT (Sintered glass filters)

Q8'6\)~~6\)rr6fu 8'6l.J6lj 6U~ffiL.~ffi6iT (Cellulose membrane filters)

oOo6IDUUITffi6tfur6!mTrr~ 6U~ffiL.~ffi6iT (Fibre glass filters)

IOO.C ~W6\)rr6IIT FFI) Gi'l6lJUUW :

3.

4.

5.

1. uS161iT<D'I6lJUU B'w.ffi16t1)6\) ~@u4 (autoclave) t:!j>6\)W ~mn-~uSlIT ~ffiliow:

u516iITG))suUu 8'W.ffi16ID6U~ t:!j>6UtD ~@uS1fr JBffiffiW QlJ'W6U@!

u511ioc9:~!D$~ <.!f'6ID!Dwrr@)w.

@w<.!f'6ID JDuS16\)~ rr6iIT 6U 6YTIT ~L ffirfuffi6iT w !b IDJW ~ IDJ6ID6U

~c9:6IDB'ffi@)rflw ~Uffil)6!mTrfuffi6iT ~6tfurWJUffi JBffiliow Qc!TIiJwUuffi£!6iIT!D6IIT.

e(!5 !:p~w urr~~I) ~~6\), ~WIT$~ ~t!!>~~~~6\) JBIT.<D'Iffirr~ffi@)w ~urr @!
~~6iIT <D\liorr~ <D\6UUU<.!:f>W,~6tfurLrrffiffiuuffiw JBI)rr6l511ljw 100°C
<D\6UUU.ffi16ID6\)6IDW~ ~rr6llln"ffiw.

@~~~@!6U~W u516iIT <D\6UUU

~u~wrr ffiuuffi~~uuffi£!!D@!'

8'rr ~rrl)6!mTwrr ffi u516iIT <D\6UUU 8'w.ffi16ID6\) ~ffiut.Sl6\) @6tfur@uS1fr

JBffiffiWrr6llT@! 121°C <D'I6lJUU ~6YT6I516\), 15 .ffi1u51Lrfuffi~ffi@) 15 lbs (pounds
per sq.inch pressure) ~t!!>~~~~6\) ,[B6IDdO'luIDJ£!!D@!'

8' W .ffi16ID 6\) ~ ffi U t.Sl6\)

Gi'luirli.a.S'6bCB6lJ~ffiL.Lq.B>6Tr(Berk field filters)

@6ID6U £8'6\)ffifr (Kieselguhr) 6r6iIT!D LWrrL.L6IDWL.ffi
ffi!bU~Ilj(!56U~~6I51(!5$@!<D\8'wwuuffi£!!D@!(fossil diatomaceous earth).
!:p6iIT IDJ 6U6IDIioWrr6IIT @!6ID6YT~ ~6iIT6IDW (porosity) <D\ffirr6ifurL6ID6U:

a) 6lf6\) (Veil) u51ffi6ljW <D\urflw @!6ID6YTffi6iT <D\liorr6llln"L6ID6lJ.

b) N - 8'rr~rrl)6!mTwrr6lIT~ @!6ID6YTffi6iT (Normal) Qffirr6tfurL6ID6U..

c) W - 6lf6iITlffi u51ffi6ljW @6tfur6IDITIw @!6ID6YTIio6iT <D\ffirr6llln"L6ID6U..

~8'WUIT6\)rr6IRITL. (Chamberland)

6lJLq.B>L.CB~6b (y>6UW @6IRIT@g1JuSlir !Bli.B>W

~1)6Urfuffi6iTurr ffil1!!rflw6lJ~ffiL.~ffi6iT (Bacterial filters) !:p6\)W
6Ut.q.ffiL.LUuffiw~urr t9J urr ffil1!!rflwrr ~urr 6iIT!D @6tfur@uS1frffi6Yfl6l51(!5$t9J

6I51ffi~6ID6\) ~6IDL£!!D@!'

@6ID6lJ U6YTU6YTffiffirr~ Lfrfuffirr6iITffi6YTrr6\) Q8'WWUUL.L6ID6U. @~6\) 4

6lJ6IDffiffi6iT £!6IDLffi£!6iIT!D6IIT.

a. L1 - £!6YTrrrfl6IDuuS1rfu6Ut.q.ffiL.t.q.ffi6iT(Clarifying filters)

b. Lla -<OIurflw 6lJt.q.ffiL.t.q.ffi6iT(Big)

c. L2 - 8'rr~rrl)6!mT~ffiL.t.q.Iio6iT(Normal)

d. L3 - u51ffi@6tfur61mflw6lJt.q.IioL.t.q.ffi6iT(fmest)

8L.6iu 6lJLq.B>L.Lq.:Seitz filter

urrffil1!!rflwrr6Urr6\)~6tfurLrrffiffiuuffiw ,[Bc9:BT~urr6iIT!D ~6\) 6lS'I6ID6IITU

<D\urr(!56iTffi6ID6YT~wrrrflffiffi 6Ut.q.IioL.ffi~6\) <.!f'6ID!D~6U~W.

<D\6UUU~~6iIT !:p6\)W ~!ffilljw <D\urr(!56iTffi6YTrr6IIT6-I)W (serum)
w!bww @6tfur@uS1fr <D\ffirr6\)6151(antibiotic) 6Ut.q.ffiL.ffi~6\) !:p6\)W

@6tfur@uS1fr JBffiliow <D\8'wwUuffi£!!D@!'

@6ID6lJ ~6fu<D\u6fuLrr6fu WL.6IDLffi6YTIT6\) ~6IIT6ID6lJ. @~6\) !:p6iITIDJ

6U6IDffiffi6iT ~6IIln"ffi.

a. K. ffil6YTrrrfl6IDuuS1rfu6Ut.q.ffiL.t.q.ffi6iT (K. clarifying filter)

b. 8'rr~rrl)6!mTWrr6lIT6ID6U (Normal)

c. ~!Duurr6lIT EK ~uffil1!!rflwrr6lS'l6ID6IIT6Ut.q.ffiL.ffiw 6Ut.q.ffiL.t.q.ffi6iT.

~!D$~ 6Ut.q.IioL.t.q.ffi6YTrr6lIT6ID6U<D\8'~!T~wrr wrrfrc9:<D\8'6iIT6fuSerratia
marcescens 6r6iIT!D urrffil1!!rflwrr6ID6lJ~ffiffi 6ID6lJ~@!ffi <D\ffirr6iT~w.

l:Fl61iTLirffi6llln"6I!1ITrr~6lJLq.B>L.~(Sintered Glass Filter)

~Lfr ffi6llln"6!mTrr~uS16\)<D\c!TIiJWUuL.L@!@~6\) £!6IDLffi@)w I)ffirfulio6iT

!TffiW 1 <.!f'~6\) 5 ;

!TffiW 1 <.!:f>~6\)2 - £!6YTrrrflooo6IDuu51rfu 6lJt.q.ffiL.t.q.ffi6iT.

!TffiW 3 <.!f'~ 6\) 5 - @6tfur@uS1fr JBffiffi ~~ !bffirr ffi

uw6iITuffi~~uuffiu6ID6U.

6lJLq.ffiL.Lq.ffi6Yf161iT 6lJ6IDffiffi6Tr

1. <D\ufrffiLf6\)ffi w!bIDJw ~8'wufr6\)rr6tfurL. 6lJt.q.ffiL.t.q.ffi6iT(Berk field &
Chamberlandfilters).
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a:siJ6lt 6lJLq.B>L..Lq.B>6fr: (Membrane Filters)

1.

2.

@/Xj')6lJ /Xj')J!jL~!J"IT Gla:6\>@1.I~6UIT6fu a:6i.uillI61rm6\> ~61IT/Xj')6l1.

6l111j-8>L(BW GlulT(!56Yf16iIT Gla: &6UI/Xj')61ITU GlUIT(!5~~ Gl6l16i.J~6l1IDJ

6lJ/Xj')8> ~/Xj')6YT8>6Yr ~/Xj')LD&8>UUL<B6Yr6YT61IT.

<D'I6lJUUt9J6U1rr@lJuSlir ft>B;B>~~rn uUJrnB>(5w, ~/Xj')LDB>(5W

uUJrn B>6fr

1. J;9I61fur@u51fr ff>&8>W L618>6ljw l¥I!DuUIT8> J!j/Xj')LGlUIDJW,

2. ~ !!>/Xj')6lJ UJ IT61IT Gl6lJ U U ~!t16\> 8>(!5 6Ul8> 6Yr J;9I61fur@u51fr ff>& 8>W

Gla:wUJUU(B.$l6iIT!D6OT .

Gl6lJ U U W Gl6lJ 6YfI~ UJIDJW !Bl/Xj')6U /Xj')UJ ~ <..':{;>!t !!>LDIT6lIfI LDW IDJW

Gl6lJUULDIT6lIfI c!p6ULDIT8> J!jITW 8>61fur8>1T6mIfI&8>6UITW.

4. U[J6l16UIT8> uUJ6iITu(B~!!>&8in.Lq-UJ l¥I!D!!>!!> !!>[J& 8>L(BUUIT(B/Xj')LUJ (Qual-

ity Control) (,If>/Xj')!D8>6Yr~6Yr6YT6OT.

3.

~/Xj')LDB>6fr

1. Gl8>IT<..':{;>ULj,6T61furGl6IDITW, U6ljLfr ~ulT6iIT!D ff>[JIT6UI Lj8>1TGlUIT(!56Yr8>/Xj')6YT

~L~LIT.$l~6YT6i.J (,If>/Xj')!Du516\>J;9I61fur@u51fr ff>&8>W Gla:W6lJ~ @UJ6UIT~.

~LD@1.Iw Gl6l1UUW !!>1TIT.J8>1T!!> GlUIT (!5L8>/Xj')6YT Gl6lJuu~!t16iIT c!p6UW

J;9I61fur@u51fr ff>&8>W Gla:W6lJ~ @UJ6UIT~.

[L/bfTfJ6IDITW : ~[Jw (serum) J;9I61fur@u51fr Gl8>IT6\>6\5)8>6Yr (antibiotics)

L516YTIT6fuLq-&GlUIT(!5L8>6Yr, !!>(BuLj ~!b!D6\> LD(!5!!>~ (vaccine) LDWIDJW

Gl6lJ U U ~!t16\> Gl8> (Bw ITU U fr ~.$l UJ/Xj')6lJ 8>/Xj')6YT @tb(,lf>/Xj')!Du516\>

J;9I61fur@u51fr ff>&8>W Gla:wUJ @UJ6UIT~.

Gla:W/Xj')LDUJIT61ITJ;9I61fur@u51fr ff>&8>~!t16\> ~u51fruGlulT(!56Yr 8in.IDJ8><5w

!!>/Xj')LUJITW ~/Xj')LDIlJIb.

2.

3.

4. ~!t18> ~<..':{;>~i1>!t!t16\>J;9I61fur@u51fr ff>&8>W Gla:wUJuu(Bw~UIT~
Gl6lJI1j-&@)W ~UITUJIT.J8>6Yr ~61fur(B.

,r5I6I)")61IT6UI!b Gl8>IT6Yr8>.

1 !;9J61iiIT~r'r .Q5lt.IE>~@~6ir61T U6U <'!:p6I)")!!J8>6ir.

2. !;9J61iiITWIillr'r .Q5lt.IE>~@61IT<.!:plt.1fJUJ~~61JIb.
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~8>6Yr6UI8>6Yr

1 !;9J61iiITWIillr'r .Q5lt.1E>1b6r61IT!!JIT6I> 6r61IT61IT?

!;9J61iiITWIillr'r .Q5lt.1E><'!:p6I)")!!J8>6I)")61T61Jrfl6I)")a:uuCB~~IE>.

t9J61iiITWIillr'r .Q5lt.1E><'!:p6I)")!!J1E>6I)")61T6IS161T1t.@)1E>.

2.

3.

4. :?L6Ur'r G'l61Jl:.JU<'!:p6I)")!!J1ill6l>!;9J61iiITWIillr'rIE>6ir 6r61J61JITIDJ .Q5lt.lE>uu(B1fJ61IT!!J61IT?

FFI) G'l61Juu<'!:p6I)")!!J1ill6l> !;9J61iiIT~r'rIE>6ir 6r61J61JITIDJ .Q5lt.lE>w(B1fJ61IT!!J61IT?5.

6. :?L6Ur'r G'l61JUU~@61ITIT6I> :?LlillrfllE>6ir G'lIE>IT6I>6Uuu(B1b G'la:UJ6I> <'!:p615)!!J615)LD615)UJ

6IS161JrfI.

7. FFI) G'l61JUU~@61ITIT6I> :?LlillrfllE>6ir G'lIE>IT6I>6Uuu(B1b G'la:UJ6I> <'!:p615)!!J615)LD615)UJ

6ll161JrfI.

8.
FFI)Gl61Juulb 1OO°Oi;@) £~W !;9J61iiITWIillr'rIE>6ir.Q5lt.lE>uu(B1b

G'la:UJ6I><'!:p615) !!J615)UJ 6IS161JrfI.

FFI)G'l61Juulb 1 OO°CIt.@) ~LD~6U !;9J61iiITWIillr'r 1E>6ir .Q5lt.lE>uu(B1b

G'la:UJ6I><'!:p615)!!J615)UJ 6IS161Jrf1.

9.

10. u5161IT G'l61JUU a:LD.@615)6U .!)j(Bu4 ~61J615)6U G'la:wlI.jlb <'!:p615)!!J615)UJ6IS161JrfI.

11 61Jt.q.IE>L(B~6I> <'!:p6I)")!!J1ill~6ir61T G'lIE>IT6ir615)1E>UJIT~?

12. !;9J61iiITWIillr'r .Q5lt.1E>~@6I> uUJ61ITu(B1b 61Jt.q.IE>Lt.q.1E>6YfI61IT61J615)IE>IE>6irUJIT615)61J?

13. G'l61JUU t9J61iiITWIillr'r .Q5lt.ffi~615)~U UIT@It.@)1b ffiITI)6m1flffi6ir UJIT615)61J?

14. 5L6Tu 61Jt.q.IE>L-.t.q.6r~61ITIT6I> ~61IT~?

15. 8'161ITLr'r ffi61iiIT6n1ITITt.q.61Jt.q.ffiLt.q. ~61J615)6U G'la:wlI.jlb <'!:p615)!!J UJIT~?

16. a:61J6lj 61Jt.q.ffiLt.q. 6r~61ITIT6I> ~61IT~?

17. G'l61JUU !;9J61iiITWIillr'r .Q5lt.ffi~@61IT uUJ61ITIE>~1b ~615)LDffi~1b UJIT615)61J?
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IU<!!J~ 5 I

@6l5'J6LI ~6LlffiLDrr 1£ 6Ll6rrlJ 1f,8in.L!j-W !LuS1rfl6i5Trfuffi6rA6iIT 6Ll6rrIT 5-tFl6l5'JW ~61fuTCBw
!L!!)rrlJ6?mTw@lJ~!!) ~ffirrIT (Blood Agar) 8'rrlf,ffi~6\)L ~ffirrIT (Chocolate
Agar).

Ulrt1~~!J516>6\)6l5'J6lJffi6Yr: Differential Media

t.Slrfl~ !!) !J51 1£ 6\) 6l5'J6LI uS16i5T rr Efu @<.!5 61Sl !!) LDrr 6i5T !L uS1rfl 1£ 6rA 6iIT

6Ll6rrIT5-tFl6l5'JW ~6LlWUrrLLrrEfu ~J!51w 6l5'J6Lllf,ffi!L!!)6l.Jw. 6TCB~§.!lf,ffirrLCB

@lJ~!!) ~ffirrIT = @~Efu ffi61fuT8in.Lrr1£ ffirr6?mT~!!)If,ffi LDrr!b!Drfuffi6l5'J6rr tFl6\)

@) J!51u t.Sl L L ~ 8' ITLDrfu1£6l5'J6rr If, 1£6\) 6l5'J6LIuS1Efu ~ 8' ITU U !!)6iIT ~ 6\) W

t.Slrfl~~ J!51W6\) rrW. !L!!) rrlJ6?mTW : @lJ ~!!) Q8'!ill6LI@1lJ6l5'J6LI 1£ 6l5'JlJ If,@)LD

urr If,L!'!rflwrr6l5'J6LllI.jLD (hemolytic) ffi6l5'JlJ If,ffirr!!) urr If,L!'!rflwrr6l5'J6LllI.jLD (non
hemolytic) t.Slrfl~!!)J!51W6\)rrLD.

~6\)If,~Lrr6l5'J6TU (Lactose) Q!J3rr ~If,ffi Q8'WlI.jLD urr &L!'!rflwrr LD!bWLD

~ 6\) & ~ L rr 6iu ~ Efu6\) rr !!) 6LI!b 6l5'J!D Q!J3 rr ~ If, 1£ Q 8' W lI.jLD u rr If, L!'!rfl w rr 6l5'J6LI

t.Slrfl~!!) J!51W6\)rrLD. U6\) 6Ll6l5'JffiWrr6i5T ffi6\)6l5'J6Llffi6IT t.Slrfl~!!) J!51 ffi6\)6l5'J6Llffi6rrrr1£

Q8'WEfuuCBLD.

~~ir6l.JB>6>6\)6l5'J6lJ : Selective Media

~!!)IT6l.J1f, ffi6\)6l5'J6LI 6T6i5TuuCB6LI§.! tFl6\) @)J!51ut.SlLL ~8'ITLDrfuffi6l5'J6rr

!L6?mT6l.J1f, ffi6\)6l5'J6LluS1Efu~8'ITUU!!)6iIT ~6\)LD tFl6\)6Ll6l5'Jffi urr If,L!'!rfl6l5'J6LILDLCBLD

t.Sl!D6LI!bJ!51615l6iITWLD !J36iIT@) 6Ll6rrlJ5- Q8'Wwlf,8in.L!j-w!!)rr@)w. !L!!)rrlJ6?mTLD :

8' rr Efu~ LDrr Q 6i5TEfu6\) rr - ~ Q 1£ Efu6\) rr ~ 1£rr IT 1£ 6\) 6l5'J6LIW rr 6i5T§.!

8'rrEfu~LDrrQ6i5TEfu6\)rr LD!bWLD ~QffiEfu6\)rr tFI!bJ!516i5Trfuffi6l5'J6rr6Ll6rrlJ 5- Q8'WlI.jLD

FI'.~ffirr 6l5'J6\)uS16iIT 6Ll6rrIT5-tFl6l5'JW !!)CBIf,ffi6l.JLD Q8'wffi1 !D§,!.

~w 6)J6YTIT~61 (p6m !Dc$6IT

Pure Culture Methods

@W!b6l5'J 1£ ~)9 6\51Efu !;9.]61fuT@1lJ uS1rfl 1£ 6IT u 6\) 6LI6l5'J1£ W rr 6i5T

ffi6\)6l5'J6Llffi6rAEfu ffirr6?mTuuCB ffi1!D§,!. ~!J3rruS16i5Trr Efu urr ~lf,ffiUULL ~8i-lf,ffi6l5'J6rr

Qffirr 61fuTCB!!)rr6iIT e<.!5 !;9.]61fuT@1lJuS1rfluS16iIT~!J3rrw !L61fuTLrr If,@)LD ~!D6l5'J6i5T

$le5t.Sl &1£ @WgwLD. @!!)6l5'J6i5T Q8'WEfuUCB ~!!), ~!E!!) !;9.]61fuT@1lJuS1rfl6l5'JW

~8i-lf,ffi6rA6\51<.!5!E§'! !!)6Of\6l5'JLDuuCB~~ 6Ll6rrITIf,1£ ~ 6Ll61fuTCBLD. ~§.!~urr 6\)

!J3LD 8i-!bW~)96\51Efu 6Llrr(!gLD !;9.]61fuT@1lJuS1rfluS16iIT6Ll6l5'Jffiffi6l5'J6rr~ Q!!)rfl!E§'!

Qffirr 6IT6rr !J3LD&@) Q8'W !b6l5'JffiWrr6i5T 6Ll6rrIT I11mLffiLD ~!!)6l5'J6LI. ~LDgwLD

!;9.]61fuT@1lJuS1rflffi6rA 6iIT !J31£Efu Q u <.!5If, 1£ Q 8' Efu1£6rA 6iIT ~ W 6Ll6rr IT

8in.LL~~6l5'J6i5T (Pure Culture) e<.!5 !!)6Of\ Q8'Efu6\516\51<.!5!E§'! ~6l5'JLW

~!ill6l.JuS1rfl6i5TLD 6Ll6rrITIf,ffiUUL ~6Ll61fuTCBLD.~LDgwLD @6l5'J6LI !LuS1IT ~6LI~uS1wEfu

t.Slrfl~!!) J!51 ~8'rr !!)6l5'J6i5Tffi6IT LD!bWLD ~!J3rruS16i5TrrEfu !!)rrIf,ffilf,8in.L!j-W ~8'rr !!)6l5'J6i5T

Q 8' W~L !L!!) 6l.Jffi16iIT!D6i5T. 6) Q 6i5T6Of\Efu e<.!5 1£ 6\) 6l5'J6LI 111mL 1£ ~~6iIT

(!;PL!j-6l.Jffi6IT a"lJrr1£ @<.!5lf,ffirr§.!.

(i))8'w!b6l5'J6> I11mL6>B> 6>6\)6l5'J6lJ : (Artificial Media)

e<.!5 I11mLffiIf, ffi6\)6l5'J6LI 6T6iITu§.! e<.!5 !LuS1rfluS16iIT6Ll6rrIT5-tFllf,@)

~!!)6l5'J6Llwrr6i5T 8'~§.!u Qurr<.!5Lffi6l5'J6rr !!)<.!5LD e<.!5 ~)9Efu. U6\)6Ll6l5'JffiWrr6i5T

111mL 1£rfu1£6IT ~w 6l.J 8in.L rfu1£6rA Efu u W6iITuCB ~!!) U u CBffi16iIT!D6i5T. @6l5'J6LI

!LuS1rflffi6l5'J6rr !!)6Of\6l5'JLDuuCB~!!)6l.JLD 6Ll6rrIT&ffi6l.JLD t.Sl6iIT6i5TIT!LuSlrfl6i5Trfuffi6l5'J6rr

@6i5TLD ffi61fuTLJ!51W6l.JLDuw6iITuCBffi16iIT!D6i5T. @!ill6LI6l5'JffiWrr6i5T ~!!)6l5'J6Llffi6Yf16iIT

~ L!j-UU 6l5'JL uS1~ 6\)~ W U 6\) 6LI6l5'J1£Wrr6i5T 111mL 1£If, 1£6\)6l5'J6LI1£6IT

ffi61fuT(Bt.SlL!j-lf,ffiUUL(B6IT6rr 6i5T.

I11mL6>rfu6>6Yf)ffi 6lJ6l5'J6>6>6Yr
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6U1.$1~ QU@B>6> I11mLLB>6>6\)6l5'J6lJ6>6Yr : Enrichment Media

@§.! e<.!5 If>ITLD ffi6\)6l5'J6LlWrr@)LD. @§.! @w!b6l5'JffiuS1Efu @)6l5'J!D!E!!)

6T 61fuT6mITI& 6l5'J1£uS1gw6IT 6rr e <.!5 tFl6\) 6Ll6l5'J1£Wrr6i5T U rr &L!'!rflWrr If,1£6l5'J6rr

6T61fuT6mITl1f,6l5'JffiuS1Efu~~ffiLDrrlf,ffi1 6Ll6rrlJ §.!6l5'J6?mT Ljrflffi1!D§'!' LD!b!D tFl6\)

~ ~ 6l5'J6LIW!b !D !L uS1rfl1£6IT 6Ll6rr IT5- tFl6l5'JW !!)6l5'JL 1£L L 6l.JLD ~ Efu6\) §.!

~!!)6l5'J6Llw!b!D !LuS1rflffi6Yf16iIT 8i-6?mTrfuffi1w 6Ll6rrIT5-tFI $l6l5'J6\)6l5'JW (lag phase)

If>L L!j-If, 1£ 6l.JW Q 8' W 6LI!!) 6iIT ~ 6\) LD @ !ill61Sl<.!5 U rr If,L!'!rflW

tFI!b J!516i5Trfu 1£ ~ & ffi16l5'JL ~ W e <.!5 61Slffi1!!) ~ ~ 6l5'J 6i5T LD rr !b J!51W 6l5'J LD If, ffi1 !D §.!.

!L!!)rrlJ6?mTLD: Q8'6\516l5'J6i5TLt.SllJrr~ (Selenite broth) 8'rrEfu~LDrrQ6i5TEfu6\)rr6l5'J6LI

LD6\)~~6I5l<.!5!E §.! t.Slrfllf,ffi !L !!)6l.Jffi1!D§,!. @!ill6LIrrw e<.!5 !LuS1 rfl6i5T~~ 6iIT

~ W Q !!)rr @) U Lj 1£6l5'J6rr Q U !D ~ LD!b Bin.J!51W ~ lJ 6LI 1£ 6\) 6l5'J 6LI 6l5'J W

uw6iITuCB ~!!)6\)rrLD. ~LDgwLD !!)6Of\wrr 6i5T 8in.LLrfuffi6l5'J6rrU QU!D, ffi6\)6l5'J6LluS16iIT

~LD!bUlJuLj !L6\)IT!E§.! @(5~!!)Efu ~ 6Ll61fuT(BLD.~!ill6l.JuS1rfl6/j)W!;9.]61fuT@1lJuS1IT

If> If,6>LD Q8'WWU U L L e (5 @6l5'J)9 ~6\) LD U rr If,L!'!rflw 1£6\) 6l5'J6LIuSl6iIT

~LD!bulJut.SlEfu !J36iIT!Drr1£ UlJuLj6LI~6iIT ~6\)LD !!)61rl'1~!!)6Of\ Q!!)rr @)~ffi6IT

ffi)6l5'JLIf,ffiU Qu Wffi16iIT!D6i5T. @6l5'J6LI LD6Of\!!)1f, ffi61fuT6>6rrrr Efu ffirr6?mT1f,8in.l1}-w

30

~L!j-UU6l5'JL ~Lffi8:. 6,6\)6!i)6l.I Basal Media
~ l1}-U U 6l5'JL 111mL 1£& 1£6\) 6l5'J6LI 6T 6iITU §.! 6T Efu6\) rr 61Sl!!)LDrr6i5T

!L uS1rfl6i5Trfu6, ~ LD 6LI6rr lJ ~ !!)6l5'J6LIW rr 6i5T 8' ~§.! U Q U rr<.!5L 1£6l5'J6rr If,
Qffirr61fuTL!!)rr@)LD. !L!!)rrlJ6?mTLD : 8'~§.! ~ffirrIT (Nutrient Agar) L!j-rfluL!j-~ffi6iu

8'rrw ~6,rrIT (Trypticase Soy Agar).

I11mLLB> 6>6\)6l5'J6lJB?6Yr(Enriched Media)

I11mLLIf, 1£6\)6l5'J6LI 6T6iITu§.! ~L!j-u U6l5'JL I11mL1£If, 1£6\)6l5'J6LIuS1Efu

ffirr6?mTUu(BLD8'~§.!u Qurr(5Lffi6l5'J6rr 61SlL ~~ffi 8'~§.!ffi6IT Qffirr61fuTL§.!.



8'1~!61w 8in.LLrfuffi6TTrrffi~ <D\~rf1ll.jLb.516iJ<D\6lJrrQ5 8in.LL(!pLb 51Q5 ~w

<D\~rr~uurr ffi (Pure Culture) 51Q5. <D\8'6b6U16U1Q5.ds~ 6lJ6TTIT.ds~ 51Q5

<D\~rr~uurrffi ffiQ5~uu(8ffi1iD~. (]LDgwLb@6i5)~U (]urr6b 51Q5 Lj~W ~6i5)61J<IT

<D\~rr~uLj (sub culture) !LQ56lJrr&ffi, @~<D\~rr~uL5l6U1Q5.ds~ !;9J6lfur~uSlIT

Jf,&ffiLb <D\8'LiJ~ 51Q5 @6i5);euSl61IT t:!P6\)Lb <D\8'6bffi6i5)6TT 6T(B~~ (]6lJIDJ Lj~w

ffi6\)6i5)6lJuSl6b LDrr0IDJ6lJ~61IT t:!P6\)Lb <D\uiD6\)rrLb.

urr 8:.LI!!rf1WIT8in.LL~!b16iIT U6IDITLjffi(5LD 6lJ6YT1TB=-~ll.jLD

Jf,ITLD ffi6\)6i5)6lJuSl6b urr &\.!!!rf1wrrGill6iIT 6lJ6TTIT5-8'1 !]j61IT~ Lj6\)UULrr ~.
Jf,IT (p@6lJ~Lb 51Q5 ffi6\)rfuffi6b ~61IT6i5)LDll.jLb £(]);e 8'1!61w <D\~rr~~ll.jLb

( deposit) ffirr61J<ITuu(8Lb.~IJ6lJ ~LL& ffi6\)6i5)6lJuSl6b~6lrl16i5)LDUU(8~~uUL(8

6lJ6TTIT&ffiUULL urr &\.!!!rf1w tfuLL~~61IT LjiD~(]~rr0iDGillw6b ~6i5)6GT6lJIJ ~
ffi6lJ6GT~~6i5)6GTll.jLb r:r-IT&~Lb. (]LDgwLb 8in.LL~~6iIT ~6TT6l.j (GillLLLb -

u51u51)~~61IT <D\6lJ6'ff1uLjiD ~6i5)LDULj, ~6lJ0!6161IT 6lJtq.6lJLb - 6lJLL 6lJtq.6lJLDrrffi

!LGYr6TT~rr ~6b6\)~ (p@6i5)LDWrr6GT ~rr ffi !LGYr6TT~rr ~6b6\)~ 6lJ6i5)6TT.ds~

~6i5)6\) ~6i5)6\)wrr ffi !LGYr6TT~rr ~6b6\)~ 6i5)IJ8'rrLiJ(8ffiGYr (]urr 6b !LGYr6TT~rr ,

516'ff1 Lj~Lb ~ 61IT6i5)LD <D\ffirr6lfurL~ rr, ~ 6b6\) ~ 516'ff1 Ljffirr~ ~ 61IT 6i5) LD

<D\ffirr6lfurL~rr, ~6i5)6lJ !f>1iDu51ffiGYr<D\ffirr6lfurL6GT6lJrr ~6b6\)~ !f>1iDu51w0iD6i5)6lJwrr

~ 6b 6\) ~ ~ 6i5)6lJ ffi 6\) 6i5)6lJ uSl6b 6) (] ~ @)JLb LDrr0 iD rfu ffi GYr

6) 0u(8 ~~ffi161IT iD6GT6lJrr 6T 61ITU6GT6lJ06i5) iD ~!61 w6\)rrLb. 8'~~ ~ffirf16b

6fuL6i5)U(]6\)rrffirr&ffi6fu (Staphy lococcus) urr ffi\.!!!rf1W~~61IT~@&ffiGYr /
ffi6\)6i5)6lJffi6'ff161IT8in.LL~~61IT (co1ony) U6lfurLjffiGYr : @6i5)6lJ 37°C

<D\6lJUU~~6b 24 LD61mfl(]!]jIJLb 6)(]IJrrL5l& @rfu~(]u6l'p61IT <D\8'LiJ~(aerobic

incubation) L5liD~, @.ds~ 8in.LL~~61IT UIJuLj u6TTu6TTuurrffi6l.jLb ~IJrfuffiGYr

(p@6i5)LDWrr 6GT~rr ffi6l.jLb, <D\LD61IT6i5)LDWrr 6GT~rr ffi6l.jLb, 516'ff1Ljffirr ~~61IT 6i5)LDll.jL61IT

~rfuffirrrfu(]ffi !f>1iDu51ffi~L61IT (]~rr 0iDLD6'ff1&~Lb.

r:r-Giu(B B'>6Tr 6lJ6YT1TB=-~ U6IDITLjB'>6Tr

r:r-6fu(8ffiGYr8'UIJrrL <D\L&6TuL(]IJrr6Tu~ffirrrf16b (Sabouraud Dextrose

Agar) ~&6ffil~61IT !LGYr6TT@5);e6U16b 6lJ6TTIT&ffiuu(8ffi1iD~. ~6i5)6lJffi6'ff161IT

~ @&ffiGYr U6i5)8'(]u rr61ITIDJLb, r:r-6TuLtq.61IT LD61J<IT~~ L@)JLb ffirr61J<ITuu(8Lb.

r:r-6futq.61IT~@&ffi6'ff161IT LjiD~(]~rr 0iDGillw6b <D\6lJ6iJ(]6lJIDJr:r-6TuL(8ffi~&~

(]6lJIDJurr(8 ~6i5)Lffi1iD~.

~6I!);e !::!'<56i5)8'B'>6YfI6iIT6lJ6TTITB=-~ U6IDITYB'>6Tr

!::!,~6i5)8'ffi6i5)6TT ~6lrl16i5)LDuU(8~~ 6lJ6TTITUU~0~ !Lu(]wrrffiU

u(8~~uu(8Lb ffi6\)6i5)6lJ 8'UIJrrL <D\L&6fuL(]IJrr6fu ~ffirrIT (Sabouraud Dex-

trose Agar). 51Q5 ~@Gill61IT LjiD~ (]~rr0iDGillw6i5)6\) ffirr~Lb(]urr~,

~6lJ0!6161IT !f>1iDLb, UIJuLj, L5l61ITLjiDLb, LD0 IDJLb UIJuL5l61IT ~61IT 6i5)LD (~6i5)6lJ

U6l.jLIT (]urr 61ITIDJ !LGYr6TT~rr ~6\J6\)~ ~ffiGYr ffi~L61IT ffirr61J<ITuu(8ffi1iD~rr,
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~6b6\)~ ffiLbu61f1 (]urr61ITIDJ !LGYr6TT~rr U~8T (]urr61ITIDJ !LGYr6TT~rr ~6b6\)~

U6TTU6TTuurrffi !LGYr6TT~rr 6T61ITIDJ UrrIT&ffi (]6lJ6lfur(8Lb.

.ffiI6l5J6tIT6151JD <D\8>rrGYr6TT (] 6lJEiliUTLIj.UJ6l5J6lJ

~ @UJJD6l5JffiuS1ru ~uS1rf16OTrf,jffi6Yr 861ITWL61IT861ITW ffi6\)ft>~

ffirT6mITUU(Btb.

2. ~61JJD6l5J!D~ €f)JTW6l5JLDUJrTffiUt.5lrf1~CD1i1)CB8>ffi(]61J61JiITCBLi:>.

3. CD161J6lJ(]61JW ffi6\)6l5J61Jffi6rf]ru UrT8>l<!!rf1WrT8>ffi6Yr61J6tTTruy (,p6l5J!Dffi6Yr.

(] 8>GYr61518>GYr

~

2.

3.

4.

5.

6.

6J61IT UrT8>l<!!rf1UJrT8>ffi6Yr €f)JTW6l5JLDUJrT6OTffi6\)6l5J61JuS1ru 61J6tTTr8>ffiUUL (]61J61JiITCBLi:>?

€f)JTUJ 61J6tTTri30l¥l8> ffi6\)6l5J61J 6T61IT!DrTru 6T61IT6OT ?

CD161J6lJ(]61JW 61J6tTTri30l¥l8> ffi6\)6l5J61Jffi6Yr UJrT6l5J61J ? 8(5 ~i1)rT!J6mITLi:> i1)(5ffi.

~tJj-UU6l5JL =L8>ffi ffi6\)6l5J61J 6T61IT!DrTru 6T61IT6OT ? ~i1)rT!J6mITLi:> i1)(5ffi.

=LL8>ffi6\)6l5J61J 6T61IT!DrTru 6T61IT6OT ? @!J61JiITCB ~i1)rT!J6mITLi:> i1)(5ffi.

t.5lrf1~i1)JD1 ffi6\)6l5J61Jffi6Yr6T61IT!DrTru 6T61IT6OT? @!J61JiITCB~i1)rT!J6mIT~~L61IT

6!Sl6tT8>@).

(]i1)Tr6lj8> ffi6\)6l5J61J6l5JUJ @!J61JiITCBLi:>~i1)rT!J6mIT ~~L61IT 6!Sl6tT8>@).

6!Sl.$li1) CD1U(58)ffi =LL8>ffi6\)6l5J61J6l5JW ~i1)rT!J6mIT ~~L61IT 6!Sl6tT8>@).

UrT8>l<!!rf1UJrT61J6tTTri30l¥luS161ITi1)61IT6l5JLDffi6l5J6tT6!Sl61Jrf1.

@6l5JWk!,~6l5J8' LDJDWLi:> FF6TuL CD18'ruffi6rf]ru 61J6tTTri30l¥lu U61JiITYffi6l5J6tT

6!Sl6tT8>@)ffi.

7.

8.

9.

10.
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urr &l!!!rf1wrr61516iIT8'6l.J61516iITrr6U~UULrr ~ !1L6IT ~61DlOULJ"M15)6rTI1..jW,kk<B61D8',

~6Uffirr, U(g!JITl.:..(gLrr(g8'rr6Urr ~ffilW6U!D!!516U !1LLffi(!5, 61DlOL(gLrr(gffirr60imq.rf1wrr

(gurr6iIT!D 8'6l.J@.j @5!P!1L6IT~WJULJ&ffi6IT !1L6IT6rT61D~ 61D6U~t9J 8'6l.J@.j @5!P
!1L6IT~ WJUU!D!D6U!D61D!D u(g!Jrr(g ffirf1(gWrrL(Bffi6IT 6T6iIT@.jW, 8'6l.J@.j @5!P
!1L6IT ~ WJU LJ !1L6IT6rT6U!D61D!D \kj,(gffirf1(g w rrL (Bffi 6IT 6T 6iIT@.jW

(g6UWJU(B~~UULL6iIT ,

I U~l>1 - 7 I

y(g!JIT(g&rf\(gWITI!1-B3 G~Efu ~61f)LDUY

!1LuSlrf16iITrf.Jffi61D6rT!1LuSl!J!D!D61D6Uffi6rfl6151(!5.d5t9J L51rf1~~!!51W Q8'W6Ut9J

(1) @6iITU Qu (!5& ffi~ ~!D61IT (2) !1L61fuTWJw !1L6i51IT61516iIT !1L6IT(g6rT

Q8'rf1~~L5161IT !1L6IT61TIT~~& Qffirr61fuT(8, 6U6rTIT8'l61D~ lOrr!D!Drf.Jffi61D6TT(glO!D

Qffirr6IT6U~6iIT ~6UW ffil61DL&@)W ~!D!D6U - - ~~6iIT ~6UW QuWJw 6U6rTIT8o8'l

(3) ffiJ:91@.j JI>&ffiW Q8'WW&Bin.tq.w ~!D6iIT (4) @5!P,lli!61D6UuSl6U 6J!Du(Bw

lOrr!D!Drf.Jffi~&@) 6J!D!Drr!D (gurr6U lOrr!D!!51& Qffirr6IT6rT 6U (5) ~l!!!IT ,lli!61D6U

lOrr!D!D~~!D@) !1L6IT6rTrr6U~ ~ffilW61D6U ~@)w.o

JBJ61fuTWJuSlrf1.s6IT <'!:p~6U Qurf1w !1LuSlrf1ffi6IT6U61D!J!1LuSlrf16iITrf.Jffi6rTrr6U6iIT

lOrr WJULL ~6rT@.j, 6Utq.6UW, LJ!D~(g~rr!D!D ~61DlOULJ lO!DWJW ~~6iIT

Q8'W6Urr!DWJw 6151~w Qffirr61fuTL61D6U ~@)w.o urr&l!!!rf1wrr, u(g!JrrL(gLrr(g8'rr6Urr,

LJ<.!!?& ffi6IT, ~rr 6U!Jrf.Jffi6IT, 61516Urf.J@)ffi6IT lO!DWJw lO61ITI~ 6iIT, ~ffilw61D 6U

U6U~!JUULL !1LuSlrf16iITrf.Jffi6IT.o

~rr 6U!Jrf.Jffi~&@)W 61516Urf.J@)ffi~&@)W <'!:p~6iIT <'!:p~61516U Quwrf1(Bw

<'!:p61D!D61DW ~ !!51<'!:pffiuu(8 ~~W6UIT ffi(g!Jrr6UGfu 61516iIT(g6iITwGfu (1707 - 1778)

6T6iITWJW Gfu61fL6iIT !f:>rrL(B ~rr6U!J6151w6U ~!!51<5IT ~6UrrIT.o 18w JBJT!D!Drr61fuT(8

6U61D!J, ~rr6U!J lO!DWJW 61516Urf.J@)ffi6ITlOL(8W ffi61fuTL!!51WUULL6iIT.o 6T61ITIWJW

8'l6U !1LuSlrf16iITrf.Jffi6IT ~rr 6U!Jrf.Jffi61D6rT (gurr 6U@.jW, 8'l6U 61516Urf.J@)ffi61D6rTU

(gurr6U@.jw 8'l6U @61D6U @!J61fuTtq.61D6iIT e~~!JrrlO~w @(!5.d5~6iIT.o ~~6Urr6U

~6iIT!Drr6U~rrffi e(!5 !1L6UffiW ffi61fuTL!!51WUULL~.o Q~&ffi6U (1866) 6T6iIT!D

Q~ITlOrr61ITlw 61516Urf.Jffilw6U ~!!51<5IT u(g!Jrrtq.GfuuT (Protista) 6TWJW e(!5

!1L6Uffi ~61D~ ffi61fuTL !!51.d5~rrIT.o

LJ(g!Jrr(gffirfl(gwrrLLrr ~affirflawrrLLrr

urr&l!!!rf1wrr, ~6Uffirr, kk<B61D8', u(g!Jrr(gLrr(g6T\Jrr6Urr (gurr6iITWJ Q8'6U

!1LuSlrf1ffi6IT ~ 61D6iIT~ ~w U (g!J rrtq.GfuL rr61516U ~ L rf.J@)w.o 61D6U!JGfuffi6IT

!1L 61fuT61DlO W rr 6iIT Q 8' 6U ffi 6IT ~!D !D61D 6U.o ~~ 6Urr 6U, u(g!J rrtq.GfuL rr61516U

6U61DffiU u(B ~~uu L 61516U 61D6U.o 6T 6U &L!Jrr 6iIT JBJ61fuT(g 6i51ITrr& ffil ~!!51 <.!:pffi U

u(B~~w 6U61D!JuSl6U (g~61D6UWrr6iIT urr &l!!!rf1wrr ~6Uffirr, kk<B61D8'ffi61D6rT

ffi 61fuTL !!51.d5~ (g 6U WJU (B ~ ~ @w6U61516U61D6U.o 6T.d5~ e (!5 (gurr t9J lOrr6iIT

U61fuTLJffi~W ffi61fuTL!!51wuuL61516U61D6U.o 6T6U&L!Jrr 6iIT JBJ61fuT(g6i51ITrr&ffiluSl6iIT

!1L~6151I1..jL61IT~rr6iIT !1LuSlrf16iITrf.Jffi6rfl6iIT!1L6IT ~61DlOULJ 6U61D!JWWJ&ffiUULL~.o
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6151LLrrffiIT(Whittakar 1969) ~6iITWJ 6151~ Q8'6U ~61DlOULJffi6rfl6iIT

~tq.uu61DLuSl~w, ~6iIT WJ 6U61DffiWrr6iIT~LL~~6iIT ~tq.uu61DLuSl~w 5

!1L 6U ffi rf.J ffi 61D 6rT <.!:p 6iIT Q lO rr J:91.d5 ~ rr IT. ~ 61D6U W rr 6U 6iIT , e 6rfI8o a 8' IT& 61Dffi,

!1L6IT 61TIT1b~ 6U , !1L6IT(g 6rT 6151<.!!?rf.Jffil Q 8' rf1~~ 6U <.!:p~ 6151w 6iIT

U(g!Jrr(gffirf1(gwrrL(B ffi6rfl6U @6U61D6U. !1L6IT(g6rT !1L6i51IT615161D6iIT 6T<B~~ 80

Q8'61ITWJ !1LLQffirr6IT~W 6UJ:91 @6U61D6U. ~~6Urr6U, @61D6U (glOrr61ITl!Jrr

(monera) 6T6iITWJW !1L6Uffi~~6U (g8'IT&ffiUULL6iIT.o u(g!Jrrtq.GfuLrr 6T6iITWJW

!1L6Uffi~~6U ~6iIT WJ 6U61DffiWrr6iIT ~LL.:.rf.J ffi6IT !1L6IT6rT \kj,(gffi rf1(gwrr tq.&

JBJ61fuTWJuSlrf1ffi6IT ~61D6iIT ~~W (g8'IT &ffiUUL(B !1L6IT6TT6iIT.oU6U Q8'6Uffi6IT

Qffirr61fuTL U8T61DlOWrr6iIT~ ~rr6U!Jrf.Jffi6IT lO!DWlW !1LWIT.d5~ ,lli!61D6UuSl6U !1L6IT6rT

~6Uffirr &ffi6IT ~61D6iIT ~~W U6rTrr6iIT(gL (Plantae) 6T6iITWJW !1L6Uffi~~~W,

U6U !1LLffi(!5&ffi61D6rT (nucleus) Qffirr61fuTL !1LWIT.d5~ kk<B61D8'ffi61D6rT kk<B61D8'

!1L6Uffi~~~W lO!D!D ~61D6iIT ~~ U6U Q8'6Uffi6IT Qffirr61fuTL 61516Urf.J@)ffi61D6rT

(Animalea) ~61ITIlOrr6151wrr !1L6Uffi~~~W 6U61Dffiuu(8~~6iITrrIT.

JBJ61fuTWJuSlITffi6rTrr6U6iIT - (glOrr61ITl!Jrr !1L6Uffi~61D~ 8'rrIT.d5~ urr &l!!!rf1wrr,

61D8'w(g6iITrr urr &l!!!rf1wrr @6U U8o61D8' urr 8'l), u(g!Jrrtq.GfuLrr61D6U8o 8'rrIT.d5~

JBJ61fuT ~6Uffirr, u(g!Jrr(gLrr(g8'rr6Urr, I'FGfuL, (glOrr6U(Bffi6IT lO!DWJW kk<B61D8'ffi6IT

~ @)W. @61D6U Q u (!5 W u rr ~ W 8' rr ~ rr !J 6i51ITlO rr ffi ffi 61fuTffi ~ & @)U

LJ6UU U L & Bin.tq. W 61D6U ~ 6U 6U. JBJ61fuT(g 6i51ITrr& ffiluSl6iIT !1L~ 615111..jL (g 6iIT(g W
ffirr6i51IT6Urrw.o

lO61ITI~ ffi61fuT6mIT16iIT 6151J:91~~61D!JuSl6U (Retina) e(!5 Q6U6IT61D6rT

U!JUL516U 411 6151LLW !1L6IT6TT e(!5. ffi(!5wLJ6IT6rfluSl61D6iIT urrIT &ffi @w~w.o

~6iITrr6U !1L61fuT61DlOuSl6U311 ~6TT@.j !1L6IT6rT Qurr@61D6rT lOL(B(glO UrrIT&ffi

@w~w.o ~~!D@)W 8'l!!51w Qurr(!5Lffi61D6rT urrIT&ffi !1L(!5UQU(!5&ffi (g6U61fuTtq.w

~6U8'lWW !1L6IT6rT~.

u(g!Jrr(gffirf1(gwrrL{Bffi6IT 6T6iITuu(B ffil6iIT!D !1LuSlrfl6iITrf.Jffi6rfl6U (glOwurr(B

~!D!D 8'6l.J@.j @5!9rr~ !1LLffi(!5 ffirr6i51ITuu(Bffil!D~.o @6l.J@.jLffi(!561D6U8o8T!b!!51

6U61D!JWWJ&ffiULL 8'6l.J@.j ffirr6i51ITUu(86U~6U61D6U. @6l.J@.juSlrf1ffi6IT 61DlOLLrr 8'lGfu

Q 8' 6U U@)uL5161D6iIT 6151L 8'l6U 6T 6rfI61DlOWrr6iIT ,!1LL ffi(!5 U@)ULJffi6IT

Q ffi rr 61fuTL 61D6U.o (g lO W U rr (B ~ 61DL.d5 ~ !1L uSl rf1ffi 6rfI6U @)(g!Jrr{]lOrr(g8'rrW
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Q8'6\.Jffi6IT m 6IT61T6iIT. @615)6U ~615)LDULjffi6Tf16\.J U(g!J"IT(gffirfl(gUJITLCBffi615)61T61S'IL

cFI&ffi6\)IT6iIT 615)6U.
615161JO"LD y(gO"rT(gffirf](gWrTL{8ffi6IT \H,(gffirf](gWrTL(Bffi6IT

{gI61Rfr61rnfIuSlrf1ffi6Yfl61iT ~61T6tJib, ~6if)LDuLjib

m uSlrflffi6Tf16iITQ8'6\.Jffi6IT U(g!J"IT(gffirfl(gUJITI1}-&~6\.J6\)§.I !H,(gffirfl(gUJITLI1}-&.

6U615)ffi615)UJ8'ITI'r.d3~§.I ~W. @615)LUULL !B1615)6\)6.f§.IW ffiITtWOTUUL61S'I6\.J615)6\).

~(g6YTrT(gO"rT

L5l6YTrT6iu(Bffi6IT

6T~LrT

L5l6YTrT6iuu51ci;

m L8'6lJ6lj

8'6lJ6lj<!5W

<OI61J!bJ]51Ufuffi6IT
61j)8'L (gLrT

L5l6YTrT6iuu51ci;

8'6lJ6lj

@~6iIT, ~61T6l.j, ~615)LDULj, Lj~!b(g~rTID~W m 6IT~(5uLj ~615)LDULj

~1£1UJ615)6U @6iJ61S'I(5 ~615)LDULjffi6Tf1~W (g6UIDJuCBffil6iIT~6iIT. @6UID615)!D
~LL6U615)tWOT16\.J ffiIT6ifuT(guITw.

~L..L61J6I!)61IIrT 1

y(gljrT(ga;rfI(XlUrTL(Bffi(5ci;~w \H,(Xffirfl(XIUITL.(Ba;(5ci;~w ~6IT6YT (X61JID!ulT(Ba;6IT

615161J1jLD y(gljlT(gffirf](gWITL(Bffi6IT \H,(gffirf](gWrTL(Bffi6IT
<OI8'6\J8'61JIT

~61j)8'6151 !b~61J61j)ffiffi6IT UrT.'¥1, k],<§61j)8'ffi6IT,

y(gO"ITL(gLrT(g8'IT61JIT, 615161Jri.J~ffi6IT

5 /l.s~(gLD6\) ~ffi6IJLD ~6\J6IJ~

6151LL(!f>61j)LW~.

m Lffi@, 61j)LDL(gLrT(gffirT6!liITUj-rflWrT

~(g6YTIT(gO"rTL5l6YTrT6iu(Bffi6IT

8'6lJ6lj <!5WrT~~ 8'6lJ615160TlT6\J<!5WUULL~.

61j)LDLrTUj-ci; <OI8'6\J L5lrfl61J!b!D~61j)LDLITUj-ci; <OI8'6\J L5lrf16lj6IT6YT~.

61j)8'(gffirTLL1)(gO"rT61j)8'(gffirTL Uj-U6YTrTu5lL61j)8'(gffirTL

DNA ~uy
6151ffi1~LD

(G+C%)

UrTci;~rflWrT

U(I3lD6OT 1-2/1-4/l(micron)

~ m 6lfuT(B

@6\J61j)6IJ ~6lfuT(B

@6\J61j)6IJ

6iuUj-O"rT6\J ~!b!D~.
8'61JrT.'¥1~~6\J LD!bIDJLD

e6Yf1cf.(g8'ITci;61j)ffi <OI8'WIl.jLD.

m 6lfuT(B

6iuUj-ljrT6\J <OIffiIT6!liITL61j)61J.

8'61JrT~~6\J

61j)LDL(gLITffirT6!liITUj-rf1wrT6151~LD

e6Yf1cf.(g8'IT ci;61j)ffi ~(g6YTIT(gO"rT

L5l6YTrT6iu(Bffi6Yf1~LD )1j61j)L <OIuWJLD.

<OIuul!!-~LrT ffil61j)6YTffirT6OT <OIuuUj- (gLIT ffil6YTrTffilT6OT ~ !b!D61j)61J.

ffi61j)8'u5l61j)W 8'1T~rT0"61IIrTu5l61j)W U6IJ @61j)W <OIffirT6!liITL 9 + 2

<OIffirT6!liITL~. !;9J6!IiIT~WrTWffi6IT <OIffirT6!liITL

ffi61j)8'u5l61j)Wffi6IT .'¥161J61J!bJ]516\J

m 6lfuT(B.
.'¥161J61J!bJ]516\J~6!IiIT(B.

ffil61j)6YTffirT6I51~ ~6IJLD

~~(gffirT6iu ~~6ljIDJ~6\)

LDO"yci;8in.IDJ e@ Uj-6T6OT6J ~6IJci;8in.IDJ
<!5(gLrT(gUrTUj-WrT @6\J61j)6IJ.

61J6YTIT~~6lj U6IJ61J61j)ffiWrT6lIT~

@6\)61j)6IJ m 6lfuT(B

(28-73) 40

.{gI6ifuTWJuSlrflffi 6Tf16iIT m(56U61T6l.j 8(5 Q8'6\.J m uSlrflUJIT6iIT cFI@UJ

UIT&l.<!!rflUJIT09~6\.J QurflUJ u<.!:f?uLj !B1~ ~6\.JffiIT LDIDIDJw ffiIT61TIT6iITffi6IT

6U615)!J" (g6UIDJuCBw. UIT&l.<!!rflUJIT6UIT6iIT§.I 8(5 <018'6\.J m uSlrfl6iITw, cFI@UJ§.I

0 .5 -1 /-lm 61S'ILL!b §.I L6iIT , @(58'LD L5161T!b ~ 6\.J 09615) !DuSlw Q U (5 & ffiW

~615) L lljw. ~ 6\.J ffi IT6U IT6iIT §.I 8 6Tf1'§:(g 8' IT&615) ffi Q8' wlljw 6T 6Tf1615)LDUJIT6iIT

m uSIrfl6iITrfuffi6IT. @615)6Uffi6Tf16\j 8 (5 Q8' 6\.J m uSIrfI 09~ 6\.J Q 8' 6\.Jffi6IT

ffiIT6\)6NlUJIT~6\.J 6U615)!J" ffiITtWOTuuCB~. LDIDIDJw QurflUJ u<.!:f?uLj!B1~

~ w ffiIT cFI& ffi6\) IT6iIT ~ 615)LDU L51615)6iIT m 615)L UJ§.I. U (g!J"IT(g L IT(g 6nJIT6UIT

~615)6iIT !b~w 8 (5 Q8'6\.J m uSlrflffi6IT, !B16\)!b~~w, .mrfl~w, ~ 6NlUJITffi

6UIT~U615)6U cFI6\) LD61IT1~@.J&@)W 61S'I6\)rfu@)ffi~&@)W (g!f>ITW m 6ifuTLIT&ffi

8in.I1}-UJ615)6U.

61j)8'L(gLrT-

L5l6YTrT6iuu51ci;

~LLLD

m 6IT6Yf1~~~6\J @6\J61j)6\J

(pinocytosis)

<O\8'6\)6I516\J

~6!IiIT(B

61JrTll.j

<OI61J!bJ]51Lri.Jffi6IT @(§ci;ffi6IJrTLD @6\J61j)6\J

W(g8'rT(g8'rTLD ~~6lfuT(B

61j)O"(gUrT(g8'rTLD6iu 70S61j)8'L(XLrTL5l6YTrT8'~~6\)

~6IT6YT6lIT
80S8'6lJ6lj,

61j)LDL (gLrT ffirT6!liITLrflWIT61516\J

m 6IT6YT6lIT.
61j)LDL(gLrT-

ffirT6!liITUj-rflWIT

U IT& I.<!!rfIUJIT61S'I6iIT Q 8' 6\.J Br6U IT, ~ 6U ID@ID@) 6U 11}-6U !b 615)~ &

Q ffi ITCB & 1£1!D~. U IT& I.<!!rfIUJIT& ffi 6IT U 6\) 6U 615)ffi UJIT6iIT 6U 11}-6U ri.Jffi 615)61T

QUIDIDJ6IT61T615)6U. ~615)6UUJIT6U6iIT (gffiIT61T 6U11}-6UUIT&l.<!!rflUJIT(coccus) (gffiIT6\.J
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6lJtq..6lJ UIT&lJ!!rflWIT (Bacillus) !b1Q5@) 6lJtq..6lJ UIT&lJ!!rflWIT (Spirillum). U6U

U IT& IJ!!rfIW IT& ffi GYr $1615) 6U W IT6m" 6lJ tq..6lJ ~!b1615)6m" ~ 615)L W ~ ' tFl6U

G:6lJWUIT(8ffi615)6YT <D16lJ6Yf\u(8~~£161IT jD6m".

6Q5 @)!!51t':.JL51LLtFlJi>!J516m"ITuffi6Yf\61IT,UIT&lJ!!rflWIT<D18'6\>ffi6Yf\61IT~615)wuy

@)!J51~!1) 6lJ615)ffiuSl6\> ffiIT6mITuu(8Lb. G:ffiIT6YT6lJtq..6lJ UIT&lJ!!rflWIT&ffi6Yf\6\>, 6Q5

W L L ~!b16\> <D18' 6\> t5I rfI!1)g))J&@) t5I 61IT, ~ 615)6lJ @D"6ffiITLITffi

ffiIT6mITUu(8£161ITjD6m". ~615)6lJ tq..UG:6YTITffiIT&615)ffi6T6m"6l-!Lb, 6G:D" WLL~!b16\>

<D18'6\> t5I rfI!1)g))J&@) t5161IT ~615)6lJ 8'rfu£16\51 G:UIT61ITW @Q5&@)wITuSl61IT
6iu<D1D"UG:LITffiIT&6IDffi 6T6m"6l-!Lb, @Q5G:6lJW WLLITuffi6Yf\6\> <D18'6\>t5I rfI!1)g))J&@)

t5161IT, !]jIT61IT@) <D18'6\>ffiGYr<D1ffiIT6ffiITL 6Q5 @)l!:!?6lJITffiffiIT6mITuu(8wITuSl61IT

~615)6lJ <D1LLLG:D"ITffiIT&6IDffi(tetrococci) 6T6m" ~615);!?&ffiUU(8£1jD~. ey:>61ITW

WLLrfuffi6Yf\6\> <D18'6\>t5I rfI,Q)§.] @)l!:!?&ffi6YTITffi ~6IDW6lJ§.] 6iuL615)UG:6UITffiIT&615)ffi

(Staphylococci) 6T6m"6l-!Lb ey:>61ITW WLLITuffi6Yf\6\> 6Q5 1FD"IT6m" <D18'6\>

t5I rfI!1)g))J&@)t5I61IT 8'ITITtFlG:6m" (Sarcinae) 6T6m"6l-!Lb ~615);!?&ffiuU(8£1 jD§.].

t516\51G:WITWITITt5IGruLb 6T61ITjDIT6\> U6\>G:6lJW 6lJtq..6lJITuffi615)6YT<D1ffiIT6ffiITL615)6lJ

6T61ITW <D1UITQ5GYr.

Q8'6\>6\516\51Q5,Q)~ t51rfI~<D1~(8~~ !1)6lIT1615)wuU(8~!1)UULL <D18'6\>

8T6lJITffiGYr !1)ITuffi6YT§.] ~6ffiIT615)W u6ffiITt5I6ID6m" $1615)6U$1W~!b1& <D1ffiITGYr6lJ!1)61IT

ey:>6ULb, <D18'6\>8T6lJIT<D18'6\>ffi<5&@) 6lJtq..6lJ~615)!1) <D1ffiIT(8&£1jD§.] 6T61ITU§.]

$1 Q5u 6mITW IT£1 jD§.]. ~ W g))JLb G:ffiIT6YT 6lJtq..6lJ ~ 6\>6U~ G:ffiIT6\> 6lJ tq..6lJ

UIT&lJ!!rflWIT&ffi6Yf\6\51Q5,Q)§'] <D1ujDuu(8Lb UG:D"ITLG:LITt5I6YTIT6iuL ~Q56ffiIT6IDL

6lJtq..6lJ~!b16\> @Q5CJu~ @)!J51Ut51L~!1)&ffi§.]. \H,UIT&lJ!!rflWIT wJi>WLb ~IT&£1

UIT&lJ!!rflWIT ~£1w @D"6ffiIT(8Lb £lD"ITLb UITtFltq..6iJ, £lD"ITLb <D1!]jffitq..6iJ 6T6m"

<D18'6\> 8T6lJrfl61IT !1)tq..w6lIT161IT G:urfl6\> 6lJ615)ffiUU(8 ~!1)uu(8 £1jD§.]. @6iJ6l51Q5

6lJ615)ffi UIT&lJ!!rflWIT&ffi6Yf\g))JLb G:6lJ!b1W6\> ~6IDwuy G:6lJwu(86lJ!1)IT6\>, ~!1)61IT

<D18'6\>8T6lJIT!1)tq..W61ITWL(8G:W, £1D"ITu5161IT6lJ615)ffi615)W~ITWIT6lIT1&ffi8o <D18'wll.jLb.

G:ffiIT6\> 6lJtq..6lJ UIT&lJ!!rflWIT&ffiGYr G:ffiIT6YT 6lJtq..6lJ UIT&lJ!!rflWIT615)6lJuG:UIT6\>

tFI&ffi 6UIT6m" ~ 615)WU Y <D1ffiIT6ffiITL615)6lJ ~ 6\>6U. <D1uQ5Lb U ITg))JLb ~615) 6lJ

!1) 6lIT1WIT ffi G: 6lJ IT, @D"6ffiITtq..D"6ffiITLIT ffi G: 6lJIT (tq.. u G: 6YTIT G: U .9'l6\>615)6U ) 8'ITu £16\51

G:UIT 61ITG:jDIT (6iu<D1D"UG:LITG:UtFl6\>615)6U ) G:!1)IT61ITW£1 jD~. tFl6U6lJ Ji>!J516\> U6U

. ~LffiQ5&ffiGYr <D1ffiIT6ffiITLIE6ffiITL @6ID);!?ffiGYr 615)~UIT&ffiGYr, kJ,~615)8'615)WU

G:UIT6\> ffiIT6mITUu(8 £161ITjD6m". ffiITWIT @)!J51 G:UIT61ITjD G:!1)ITJi>jDLb <D1uJi>jD 6Q5

tFl6U @W&£1w @5);!?Ji>tFlWIT6m"615)6lJ.6iu6IDUrfl6\>6UIT6l516\> ~w!b1WIT6m" 6lJ615)D"6l-!

6lJtq..6lJLb, 6iu615)uG:D"IT£Ltq..6\> <D1W61IT!b1Q5@) 6lJtq..6lJLb ~6ffiIT(8.

6Q5 <D18'6\>6\516\> 10 - 40% <D18'6\>8T6lJD"IT@)Lb. @§.] <D18'6\>6\5161IT 6lJ6YTIT8o.9'l

wJi>WLb t5I rfI!1)g))J&@) u51ffi6l-!Lb ~6lJ.9'lwWIT@)Lb. UG:D"ITLG:LITt5I6YTIT6iuL

<D18'6\>ffiGYr 6lJ6YTD"G:6lJIT<D18'6\>t5IrfI~g))J&@) ~LUL G:6lJIT @W6UIT§.].

Gl8'6\>ffi6I11T

\H, UIT&lJ!!rflWIT6l5161IT<D18'6\>8T6lJrfl61IT<D1UUtq..G:LIT£16ID6YTB>ffiIT61IT(Pepti-

doglycan) 6T61ITjD <D1urflw ey:>6U&8in.W ffiIT6mITUU(8£1jD~. @§.] t516YTIT6iuWIT

8'6iJ6l51615)6m" @5!:i>,Q)~ UG:D"ITG:ffirflG:WITL(8ffi6Yf\6\>WL(8G:W ffiIT6mITUu(8£1jD~.

@§.] N - ~tFl6IDL6\> &~&G:ffiIT6iu ~u516ULb, N - ~.9'l6IDL6\> (!f'D"ITu51&

~u516ULb, L - ~6UIT6lIT161IT, D - ~6UIT6lIT161IT, D - &~LITu51& wJi>WLb 6(!5

6IDL ~u51G:6m"IT ~u516ULb (LL ~6\>6U§.] tlJG:8'IT 615)L ~u51G:6m"IT t5Iw6\51&

~u516ULb,L - 615)6U1F61IT, L - ~IT$1615)6m"~61IT,~6\>6U§.] L - 615)L~u51G:6m"IT

t51\H,Ltq..rfI&~u516ULb <D1ffiIT6ffiITLUIT6\51WIT ~@)Lb.

<D18'6\> 8T6lJD"IT6m"§.], <D18'6\>ffi6Yf\61IT, 6lJtq..6lJ~!b1615)6m" !1)(!56lJ§.]. @~,

<D18' 6\>ffiGYr 61S'Irfl6lJ 6ID!1)ll.jLb, IE rfl6ID6m" ~ GYr6YTIT& @)Lb G:U IT§.] , <D1 8' 6\>

<D16lJuu~615)!1)ll.jLb, !1)61S'IIT&£1 jD§.]. <D1UIT§.]6lJITffi U6U UIT&lJ!!rflWIT&ffiGYr <D18'!J516l-!

$1615)jD,Q)!1) CI!5);!?6\516\> 6lJIT!:i>£161ITjD6m" <D18' 6\> 8T6lJD"IT6m"§.] ~ w!b1WIT 6m"§.].

615)W & G:ffi ITt5I 6YTIT6iu W IT6l516\> ~ w!b1 W IT6m" <D18' 6\> 8T6lJ IT @6\>615) 6U .

6iu<D1D"UG:LITG:u.9'l6\>615)6U G:UIT61ITjD UIT&lJ!!rflWIT&ffiGYr, <D18'6\> 8T6lJIT

<D1uJi>!J51(!5ut5I@)JLb, ~615)6lJ 6lJ6YTIT mmLffi~!b16\> 6lJ6YTIT&ffiuu(8Lb G:UIT§.],

~ 615)6lJ <D18' 6\> 8T 6lJ IT ~ Ji> IDJ ffi IT6mIT U U (8 ffi1jD 6m" . 6J" <D16m" 61IT1 6\>

~ 6iJ 6,M,LffiITuffi6Yf\6\> <D18' 6\> 8T6lJ rfl615)6m" ~ (!5 6lJ IT&@)Lb <D1U IT(!5 L ffi615)6YT

!1)615)L <D18'wll.jLb <D1u6lIT1tF16\5161IT G:UIT 61ITjD !;9J6ffiIT~uSlIT 6T!b1IT <D1UIT(!5LffiGYr

(antibiotics) u51ffi6l-!Lb @)615)jD,Q)~ ~,y51&@)Lb $1615)6UuSl6\> ~GYr6YT6m".

615)W & G:ffi rr t5I 6YTIT6iu W IT6l516\> <D18' 6\> 8T6lJ IT @ 6\>615)6U ~!1) 6UIT6\>

t516Yf\G:WITWITITt5I & (Pleomorphic) 6T61ITjD615);!?&ffiUU(8ffi1jD§.].
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<D1!1)IT61IT615)W W IT6m" (!f' !1)6\> mm ,y51615)W 80 8' ITIT,Q)!1) U IT& IJ!!rfIW IT

(Archaeobacteria) 6l516\> <D18'6\> 8T6lJIT ~615)wuy \H,G:U&lJ!!rflWIT6l516\51(!5,Q)§.]

G:6lJWULL!1)IT@)Lb. ~!1)61IT 8T6lJITffiGYr, YD"!1)ITuffiGYr,&615)6YT&G:ffiIT YD"!1)ITuffiGYr

~6\>6U~ UIT6\518'IT&ffi615)D"(8ffi6YTIT6\>~6m"~. tF16U G:Urfl6m"ITuffi6Yf\6\>~!1)ITD"6mITLb:

<D1w~!1)G:6m"ITUIT&lJ!!rflwLb (Methanobacterium) <D18'6\>8T6lJIT @5G:LITey:>rfl61IT

(Pseudomuriein) 6T61IT@)JLb <D1UIT(!56Yf\6m"IT6\> ~6m"~. @§.]

<D1uutq.. G:L ITffi1615)6YTffi615)6m" G:U IT61ITIDJ @Q5&@)Lb. ~ 6m"IT6\> G:6lJ !b1uSlw6\>

~6IDwut5I6\> WITwu(8Lb.
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ffil!JITtb UITB'lt.q..6iJ ~UIT ffil!2rflwITffiffi6Yf16\>, <D1UUt.q..(gLIT ffil6ID61TffiIT6i5rffi6Yr

<OIa:6\>6\5)6i5r 2L6urr 6T 6IDLu516\> 50 % (gLD6\> ffiIT6!rnTUUCBffilJD~' ~6(ITIT 6\>

ffil!J ITtb <D1)!jffi t.q..6iJ U ITffi l!2rfl W ITffi ffi 6Yf16\> 10 % LDL CBtb 2L 6Yr 61T~. B'l6\)

UITffil!2rflwrfuffi6Yf16i5r 8T6Urfl6\> <D1uut.q..(gLITffil6ID61TffiIT6i5rffi(5L6i5r (g6UIDJ B'l6\)

QUIT t!5 L ffi (5 tb @/W) 6!rnT $ ~ ffi IT 6!rnT U U CB ffil6i5r JD 6(IT . 2L 15IT !J 6!rnT LD IT ffi

6iu<Ol!JU(gLITffiITffiffi6iu /W)u(gWIT~6i5r6ffi16\>, UIT6\5)a:ITffiffi6ID!JCB <OIUITt!5Lffi(5tb,

6iuL/W)U(g6\)IT ffiITffiffi6iu ~rflw6ffi16\> <OIuuffiITu51ffi .Jj.ju516\)(.t:Ptb (teichoic acid)

ffiITrfl6!rl'1 UITffil!2rflwtb LD!bIDJtb 6IDLDffi(gffiITUITffil!2rflw~~6\> <OIffiIT(!gULjffi61TITffi

6IDLDffiIT6'I51ffi .Jj.ju516\)tb ffiIT6!rnTUUCBffilJD~' /W)LDffiIT6\5)ffi .Jj.ju516\)~~6\5)t!5$~

<OIuJDuuCBtb et!5 <OIUITt!56Yr )!j&-8T~i'56i5r/w)LD 6UITW$I5~' @~(g6U ffiITrfl6!rl'1

UITffil!2rflwtb, t.q..u~rfl(gw, /W)LD£(gffiITUITffil!2rflwtb, t.q..~UITffil~ (g6\)IT6ffi16iu ~ffilw

UITffil!2rflwrfuffi6Yr (g)!jITW 2L61furLIT ffi@)tb (gUIT~ (.t:Pffiffilw urfu@) 6UffilffiffilJD~'

ffil!JIT tb <D1)!jffi t.q..6iJ U ITffi l!2rflWIT 6lS'16i5r <01a: 6\> 8T 6UIT et!5 <OILD6\>6\5)w

<01U U l1J-(g L ITffil6ID61TffiIT6i5r 2L /W)JDWITffi .Jj.j6IDLD$ ~ 6Yr61T~ . (gLD@lltb

Q ffi IT(!g U L5I 6(ITIT6\> ~ 6ID JD $ 15 e t!5 a: 6iJ 6l.j <016U 6Yf1 2L /W) JD W ITffi

@5)pUULCB6Yr61T ~.

@6iJ<D16U6Yf1 a:6iJ6UIT6(IT~, 6IDa:L(gLITL5I61TIT6ru a:6iJ6lS'1!b@)tb, <OI6U6Yf1

a:6iJ6lS'1!b@)tb @6IDL(gW 2L6Yr61T <D1UrflL5161TIT6iut.q..ffi @6IDL<OI6U6Yf1u516\>2L6Yr61T

(.t:Pffiffilw <D1)!jIT~ffi6ID61T <OI6U6Yf1(gW!JITLD6\>i'5CBffiffilJD~' .Jj.j(gI5u(gUIT 6\> @&-a:6iJ6l.j

<OI6U6Yf1u516\5)t!5$~ 6Ut!5tb <D1a:6\>6\5)6ID6(IT .Jj.jJ91ffiffiffi Bin.t.q..w (g 6U~u51w6\>

<D1U ITt!5 L ffi 6Yr, <OI)!j IT~ffi6Yr ~ffil W6U!b 6IDJDI.ljtb .Jj.jJ91ffiffilJD~.

<D1UUt.q..(gLITffil6ID61TffiffiIT6ID6(IT ffi6ID!JW&- <D1a:wl.ljtb 6ID6\)(ga:IT6IDa:tb (Lysozyme)

ffil!JITtb uIT6ffi1t.q..6iJ UITffil!2rflWIT6ID6U .Jj.jJ91ffiffi 6U6\>6\)~.

.Jj.j6IDLDU L5I@lltb ~ ffiffi~~ /W) 6(IT <D1 U ITIDJ ~~ (g 6U IDJU CBtb . .Jj.j/W)6U

ffi6IDa:u516ID)pffi6Yr (flage lla) 6IDu6\5)6iu .Jj.j6\>6\)~ L5ItbL51rflWIT ffiITU@56\>, 2L6IDJD,

u51!JIT6iu~ (gffi, LD!bIDJtb ffiITtbLj.

ffi /W) a: u516ID )p ffi 6Yr U ITffi l!2rfl W IT )!j ffi t!5 6U 15 !b@) 2L 15 6l.j ffil6i5r JD ~ .

U ITffil!2rfl W ITffi ffi 6Yf16i5r ffi 6IDa: u516ID)p ffi 6Yr 6T 61fur 6l115fIffi 6IDffi LD!b IDJtb

.Jj.j6IDLDULjffi6Yf16\>(g6UIDJuCBtb. B'l6\) UITffil!2rflwIT ffi6IDa:u516ID)p ~!bJD6ID6U.

<D16U6Yf1a:6iJ6l.j @!J 61furCB ~CBffi@)ffi61TIT6\> ~6(IT ~. @6iJ6UCBffi@)ffi6Yf16\>

U IT6iu (g U IT6\5)u L5ICB ffi 6Yr , Lj!J 15 rfu ffi 6Yr 2L 6Yr 61T6(IT . U IT6\5) a: ITffiffi 6ID!J CB ffi 6Yr ,

<D1 U U t.q..(g L ITffil6ID61Tffi ffiIT6i5rffi (5 L 6i5r L5I<OI!J61T6!rl'16i5r 6\5)U (g U ITLj!J 15~~ 6i5r

(y)6\)LDIT ffi @6ID6!rnT ffiffiUULCB6Yr61T ~. @$i'5 6\5)u(gLITUIT6\5)a:ffiffi6ID!JCB )!j&-8T~

15 6i5r 6ID LD 6U ITW $ 15 ~. @i'56ID6(IT 6T 61fur (g L ITL ITffi 6ffi16i5r 6T 6i5r U IT. @ ~

<D16U6Yf1&-a:6iJ6lS'16\> LDL CBtb ffiIT6!rnTUUCBtb. (gLD@lltb @~ 6\5)UL5IL 6)
UIT6\5)a:ffiffi/W)!JCB LD!bIDJtb '0 ' ~6i5rt.q.. <D1§J6(ITIT6\> ~6(IT ~. <OI6U6Yf)&-a:6iJ6l.j

Lj!Ji'5tb (gUIT6i5rJD <D1urflw (y)6\)ffiBin.IDJffi/W)61T 2L6Yr(g61T !;9I6ID)pw 6lS'1LIT~.

~ 6(ITIT6\> B'I!!5lW (y) 6\) ffi Bin.IDJffi 61TIT6(IT (g LDIT(g 6(ITITa: ITffi ffi 6ID!J CBffi 6Yr,

<OIuU6IDLCBffi6Yr .Jj.ju51(g6(ITIT.Jj.ju516\)rfuffi6Yr~ffilW6U!b6IDJD B'I!!5lw 6UJ91~~6ID61T ffi6Yr

«(guITrfl6i5r6iu) (y)6\)tb .Jj.j@).JuLjffilJD~. e6iJ<OI6UITt!5 B'lIDJ (y)6\)ffi Bin.IDJffi@)tb

6)!b JD (guITrfl6i5r6iu a:6iJ6lS'16\> U!J6lS'1I.lj6Yr61T~.

e t!5 U ITffil!2rflW <D1a: 6\>8T6Urfl6i5r <016U6Yf)(g W U 6\) .Jj.j6IDLDU Ljffi 6Yr

ffi IT 6!rnT U U CB ffil6i5r JD 6(IT . @6ID 6U, .Jj.j 156i5r e 6iJ <01 6U IT t!5 U ITffi l!2 rfl W IT 6lS'1 6i5r
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ffi6IDa:u516ID)pffi6Yr (.t:Pt.q..(gUIT6i5rJD ~t!5ffilw @6ID6!rnTULjffi6Yr. @6ID6U 0.01

- 0.02 nm 6lS'1L L ~~6\> ffi IT6!rnT U U CBtb . ffi /W) a: u51/W))P ffi 6Yf16i5r .Jj.j 6ID LDU Lj

2Lu51rfl6(ITrfuffi6Yf)6\> (g6UIDJuCBffilJD~' ffi6IDa:u516ID)pffi6Yr e(g!J(.t:P6ID6(ITu516iJ (Po-

lar) .Jj.j6iJ6\)~ @t!5 (.t:P6ID6(ITffi6Yf16iJ (lateral) ffiIT6!rnTUUL6\)ITtb. @6ID6U

<D1a:6iJ8T6UIT6UJ91WITffi <OI6U6Yf) 6Ut!5tb 6U61TIT&-B'lffi6Yr. et!5 ffi6IDa:u516ID)pu516iJ

.Jj.jt.q..UUITffitb, (gLD(g6\) B'I!!5lw 6U6ID61T$i'5 U@)~ LD!bIDJtb ~t!5ffilw )1561furL

@6ID)p. @~ <D1a:6iJ6ID6\) 6lS'1L )1561furL~. ffi6IDa:u516ID)pu516i5r .Jj.jt.q..UUITffitb,

6IDa:L (gLITL5I61TIT6ru a:6iJ6l.j LD!bIDJtb <D1a:6iJ8T6Ut!5L6i5r <D1I5ITLITLj 2L6IDLW~.

U ITffil!2rflWIT i'56(IT~ ffi/W)a:u516ID)p ffi6ID61T 8T)P!b!!5lwu t.q..(gw )15$ ~tb.

e!b6ID JD ffi6IDa:u516ID)p .Jj.j6IDLDuL5I6\> et!5(.t:P6ID6(ITu516\> e(g!J et!5 ffi/W)a:u516ID)p

LDLCBtb (6T .ffiIT.) 6lS'1urfl(gWIT ffiIT6\)(g!J (Polar) <D1ffiIT61furLUITffil!2rflwIT (.t:P6i5r@).Jtb

L516i5r@).JLDITffi )15$~tb. @Q5(.t:P6ID6(IT ffi6IDa:u516ID)pffi6Yr (lateral) <OIffiIT61furL

U ITffil!2rflWIT u51ffi6l.jtb B'lffiffi6\)IT6(IT (.t:P6IDJDu516\> )15$ ~ tb. et!5 ffi!b6IDJD

ffi6IDa:u516ID)p 6U6IDffiu516iJ (Lophotrichous) et!5 (.t:P6ID6(ITu516iJ LDLCBtb et!5

ffi!b6IDJDWIT6(IT ffi6IDa:u516ID)pffi6Yr ffiIT6!rnTuuCBtb. (6T .ffiIT.) @5(gLIT(gLDIT6(ITIT6iu

000 Lj~!J a: 6i5r6iu (Pseudomonas fluorescence) 8T!b IDJffiffi/W)a: u516ID)p

UITffil!2rflwIT6lS'16\5)t!5$~ )15ffiffiuuCBLDITu516i5r,UITffil!2rf1wIT<D1a:6\>,@JDffiffi (g)!jrflLIT~.

~6(ITIT6iJ .Jj.ji'56i5r )!jffit!5tb i'56i5r6IDLD/w)W @)pffi@)tb.

6iu /W)U (g !JIT9, L 6iu , U ITffi l!2rflWIT6lS'16iJ <D1a: 6iJ 6ID6\) &- 8T!b D51 ~t!5@)

.Jj.j/w)LDULj6IDLW ffi6IDa:u516ID)p 2L6Yr61T~. 6U(!g6U(!g U UIT6(IT ffi6\) 6ID6Uu516iJ

)15$~tb i'56i5r6IDLDI.lj6IDLW~. <OIa:6iJ 2L6ID JDu516i5r 2LLLjJDLDITffi ffi6IDa:u516ID)p

(gUIT6i5rJD .Jj.j6IDLDUL5I6ID6(IT2L6IDLW~. @6ID6U .Jj.jffiffiffi6IDa:u516ID)p (endoflagella)

.Jj.j 6iJ 6\) ~ <01U rfl L5I 61T IT6iu u51 ffi @/W)Lffi 6ID a: u516ID )p 6T 6(IT U U CB tb .

6iu6IDU(g!JITU61TIT6iuLDITffiffi(5tb ~t!5@) .Jj.j6IDLDULj6IDLW6ID6U ffi/W)a:u516ID)pffi6Yr

.Jj.j!bJD6ID6U, ~6(ITIT 6iJ 6U(!g6U(!gUUIT 6(IT ffi6\)6ID6Uu516\> )15$i'5ffiBin.t.q..W6ID6U.

a:16\> UIT ffil!2rf1wITffiffi6Yr, et!56lS'1I5LDIT6(IT a:rf1~i'56iJ (Gliding) i'56i5r6IDLD6IDW

2L 6IDLW~. 2LI5IT!J 6!rnTtb : 6IDa:L (gLIT (g UffiIT . @tbLD IT~rflWIT 6(IT <OIa:6iJ ffi6Yr

~LLDIT6(IT u!JuL5I6ID6(IT 6U$~ .Jj.j6IDLl.ljtb (gUIT~ a:rfl~i'56ID6\) <OIa:w6iJuCB~~tb.

6ID U 6ID 6\) ffi 6Yr , u51ffi6l.jtb B'ID51W15ITffi ~t!5ffi !bg).J @6ID)P (gUIT6i5rJD

@/w)6!rnTULjffi6Yr. @6ID6U ffi/W)a:u516ID)pffi/w)61T 6lS'1L u51ffi6l.jtb <OILD6iJ6\5)W~.
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~ 6!ITITW If>~ 8' uS\~)9 If>~ 6YT 6IS1L 6T 61fur61mfI1i>~ If>uS\W ~ ~If>LDITIf>

If> IT 6O1IT U U (B lb. @ ~ 6l.I JI>If>(5 Ib ~ 6O"r~ LDl1.J~ L W LD0 g).JIb JI>If>(5 Ib

~6O"r~LDw0!!J @(56l.1~1f> UITli>lJ!!rflWIT1i>1f>6rf1g),ll1b1f>1T6O1ITuu(Blb.

F ~u6U6fu (UITW ~U~6U) UITIi>lJ!!rflw @~6O1IT6IS16O"r {gUIT§! LD!JLjU

(O)UIT(5LIf>6Yr 8(5 (O)8'w6\5)w @(5.dJ§! LD0(O)!!J1T(5 (O)8'wg),llIi>@)6Yr (O)8'W6U

6) §!6l.I1TIf> ~6Yr6YT §!.

UITli>lJ!!rflWIT1i>1f>6rf1g),ll1b If>IT6O1ITuu(Blb. (O)8'WIf>6Yr ~~ !!J~W 6IS1L(B cFl6U

8'LDwrfulf>6rf1w (O)6l.I6rf1 6l.I(51b ~~!!J cFl6U6l.I0 JDlw ~ ~LDULj LD0 g).J1b

LDlTrfulf>m8' ~~L!JITIi>~8'(B1f>6Yf'16O"r u1i]-6IS16!ITITW ~g).J~w~Ll1.JIb. JI>6O"rmIT,

LD0g).J1b If>LW .£rflw 6l.I1T~1b ~1i>6f6I§l6O"r (g~~6l.Iuu(B1b UITli>lJ!!rflWITIi>If>6rf1w

u!JIT6fu~{g1f> (Prosthecae) 1f>1T6O1ITuu(B.$1!!J§!. @§! (O)8'WIf>6rf16O"r u!JuLj

~6YT6IS1~6!IT ~~lf>rfI!b§!, ~LLrfulf>~6YT / ~LUF8'!b§!If>~6YT (O)6l.I6Yf'1(gw

~6Yr6YT .£IT @5)96\5)6\5)(5.dJ§! ~JDl~8"r.$1!!J§!' @~6l.I (O)8'W8"r6l.lIT LD0g).J1b

(O)8'W8'1ill6lS16O"r (O)6l.I6Yf'1(gw6l.I(51b @~6O1ITULjIf>6Yr ~@)Ib. @~6l.I (O)8'W~6U

6IS1L cFlJDlw§!. If>Jt{g6UITUITIi>LIT (Caulobacter)w 8(g!J 8@ Ul!JIT6fu~1f>1T

~6Yr6YT§!. 6fu(O)LW6UITIT LD0g).J1b (Stellar) ~6O"rIf>(g6UIT~LDIi>(g!JITUl wlb

(Ancalomiccobia) (guIT6O"r!!J6l.I0JDlw 86O"rg).J1i>@)1b (gLD0uLL Ul!JIT6fu~1f>1T

~6YT6YT§!.

(gJI>ITW ~ 61furL IT1i>@)1b UITIi>lJ!!rflw rfuIf>6rf1w ~6Yr 6YT ~ U ~ 6UIf>6Yr,

LD61IT1~ 61IT16O"r (0) 8' W If>~ L 6O"r (0) ~ ITL ITLj (0) If>IT6Yr 6YT U 0 g).J(5 U U ITIf>

(O)8'wwu(B.$1 !!J§!. @~6!IT1T W (gJI>1T~w ~ !!JlbUL ~61furLIT Ii>If> 6) §!6l.I1TIf>

~6Yr6YT §!. (g1f>1T~)9uS\6!ITITW (O)6l.I6Yf'1(gw0!!J @W6UIT§!.

cFl6U UIT li>lJ!!rflWIT6IS1w (O)8'6u 6\5)~6!IT 8"r0 JDl 8 (5 6l.I~6l.I~UUIT 6!IT

(O)UIT(56Yr (O)6l.I6Yf'1~~ !!JWITIf> If>IT6O1ITuU(B.$1!!J§!. @~~6!IT If>ITU@5W 6T6O"rUIT.

@6i.J6lj~!!J u511f>6lj1b (O)LDW6\5)W~1TIf> @(5uUl6O"r ~§!, ~LDIi>{g!J1TIf>ITU@5W

6T 6!IT U U (BIb . If> ITU @56\5)6O"r LDITL rflli>If>W U @)~ uS\W U 6U (0)8' W If>6Yr

(g8'IT.dJ~~LD.dJ~(5UU§! ~6U1b (Slime) 6T6!ITuu(Blb. U6U UITli>lJ!!rflWITIi>If>6rf1w

If>ITU@56\5)w 1f>1T6O1ITuu(B1b(O)UIT(56Yr .£rflw 1f>~!JWIT §!. ~6!ITIT6u cFl6U6l.I0JDlw

.£rflw 1f>~!Jl1.J1b ~6O"r~LDl1.J~LW§!.

(g1f>6\5)(gWIT(O)JI>6u6U1T(Gallionella) U6YTlTrfu{gLIT~LDcF16fu (Planctomyces)

~.$1w6l.I0JDlw If>ITIbLj (Stalk) ~6Yr6YT§!. @~6l.I ~uS\!J0!!J rfluU6O"r (gUIT6O"r!!J

@))9 W 6l.I1i]- 6l.I @ ~ 6O1ITU Lj If> 6Yr . @~ 6l.I (0) 8' W 6\5) 6!IT ITW ~ 0 U !b~
(O)8'wwuu(B.$1!!J§!' @~6l.I Q8'w6\5)~6!IT ~6YT~§!L6O"r @~6O1ITUU~0@)

(O)8'wwu(Bffil!!J§!.

If>ITU@56\5)w 1f>1T6O1ITuu(B1b (O)UIT(56Yr - UIT6\5)8'1T 1i>1f>~IJCB ~@)Ib.

~ §! (0)8' W 6\5)6O"r (0) 6l.I6rf1 (g W If>IT6O1ITU U (BIb ~L U IT6\5) 8' ITIi>If>~!J (B

If>6rf16\5) (5.dJ §! ~ (5 6l.I1TIi>If>U U (BIb 8 (5 6IS1~ LDIT6!IT ~ 61IT1808' ITIi>If>~!J ,

(g~IT(gLDITUIT6\5)8'ITIi>If>~!JL ~@)Ib. (S. mutans) 1f>1T6O1ITuu(B1b If>ITU@5W

@)~1f>1T6O"r 6T6!ITuu(Blb. 1i>~1i>(g1f>1T6f6l6O"r t.D80(g8'ITLDl!P1b UIT6\5)LDIT ~@)Ib.

@§! 8"rIi>(g!J1T6f6l6\5)(5.dJ§! ~(56l.11T Ii>If>UULL§!. If>ITU@56\5)w u6U6IS1~LDIT6!IT

8'IT1i>1f>~!J1f>6Yr1f>1T6O1ITuU(BLDITuS\6O"r~~6l.I (O)~LIi]-(g!JITUIT6\5)8'1T 1i>1f>~!J(BIf>6Yr

6T 6!ITuu(Blb. @~6l.I (O)8'6ug),llIi>@)6Yr 8'IT1i>1f>~!JuS\6\5)(5.dJ§! ~(56l.11T Ii>If>UUL(B,

(O)6l.I6rf1(gw 6T (B !b§!80 (0)8' 6u6UuUL(B Ul6O"r6!ITIT (O)8'wg),llli>@) (O)6l.I6rf1(gw

(polymerized outside the cell) ~WlTrflli>lf>uu(B.$1!!J§!'

.$1(O)6YTucF1ww6U1T!:B1~(gLDIT61IT1WIT(Klebsiella pneumonia) 61S1w

1f>1T6O1ITuu(B1bIf>rru@5w 8(5 (O)~LIi]-(g!J1T UIT6\5)8'1T1i>1f>~!J(B ~@)Ib. cFl6U

UITli>lJ!!rflWIT1i>1f>6Yf'16O"rIf>ITU@5WUIT6\51(O)UU~L(B 1f>6YT1TW ~6!IT §!. ~~!JIT 1i>6fu

~uS\rfl6!ITLDIT6!IT(gucF1w6U6fu ~~!J1T6f6l6fu (Bacillus anthracis) If>ITU@5W

- D Ii>~LITu511i> ~u516U!b~6O"r UIT6\5)LDIT~@)Ib.

~~!!J (Sheath) ~6!IT~ 8(5 (O)8'w6\5)~6!IT 8"r0JDl 1f>1T6O1ITuu(B1b

(hollow sheath) @~6\5)(5.dJ~ 1i]-~!JIi>{gIf>ITIbIf>6Yr(O)6l.I6rf16l.1(5.$1!!J~' @~

cFl6U JI>6O"rm rflw 6l.I1T ~ Ib . U ITIi> lJ!!rfI W ITIi> If> 6rf1 g),ll Ib , If>L 6u 6l.I1T~
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(O)8'w6\5)6O"r ~6Yr 1f>1T6O1ITuu(B1b ~~LDULjIf>6Yr, ~8'L(gLITUl6YTIT6f1)

8' 6i.J6lj, U (g!J ITL (g L ITUl6YT1T6fuL, (0)8' W ~ L 8' 6i.J6lj, ~ 8' L(g L ITUl6YT1T6f1)Ib,

~8'L {gLITUl6YTIT6f1)!b~w DNA If>IT6O1ITuu(B.$16O"r!!J6!IT. ~8'L (gLITUl6YTIT6f1)

8'1ill6lj (O)8'6u8"r6l.lrfl6O"r£~ 1f>1T6O1ITuu(B.$1!!J~'@~ 7.5 nm ~Ii]-WITIf>~6Yr6YT~.
U IT6fu (g U IT6\5)U Ul (BIf>6Yr LD0 g).J Ib ~ 6Yr 6YT ~ LDW Lj!J ~ rfu If>6Yr LD0 g).JIb

(O)6l.I6rf1W~LDLj!J~rfulf>6Yr ~L6O"r @(5 ~(B1i>1f>1TIf> 1f>1T6O1ITuU(B.$1!!J~'

~U ITIi>lJ!!rfIW IT LD0 g).J1b ~IT.$1(8 W IT U ITIi>lJ!!rflw IT61S16O"r

UIT6fu(gUIT6\5)uUl(B1f>6Yr ~~LDuUlw (g6l.Ig).Ju(B.$16O"r!!J6!IT.~UIT li>lJ!!rflWlT6IS1w

U IT6fu (gU IT6\5)U Ul (BIf>6Yr U IT6fu (g U IT.$16Yf'18'~ !J (BIf> 6Yr ~ @)Ib.

~IT .$1(gWITUITli>lJ!!rflWIT6IS16u@~6l.I UIT6\5) W(g8'ITUl!J6!ITITuS\(BIf>6Yr~@)Ib.

.£ rfl6u If>~!J l1.JIb (y) 6UIi> Bin.g).JIf>6Yr (0)8' W 6\5) 6O"r ~ 6Yr (0) 8' W 6U

~8'L(gLITUl6YTIT6f1) 8'1ill6lj ~~LWIT If> ~6Yr6YT~. cFlJDlw (y)6U1i> Bin.g).JIf>6YTIT6!IT

~6O1IT~LLU (O)UIT(5LIf>6Yr LD0g).J1b 1f»;Q16lju (O)UIT(5LIf>6Yr 8'1ill61S16O"r@~L(gW

cFl6U Lj!J~rfulf>6YTlT6u urflLDIT0!!JuUL(B6Yr6YT6!IT. @808'6i.J6IS1w U6U (O)JI>IT~1f>6Yr

LD0g).J1b 8"r6l.l1T8' 6l.I6YTITcF1~~ LD1T0!!Ju (O)UIT(5LIf>6Yr LD0g).J1b (O)8'6u8"r6l.lIT

If>ITU@5W ~(56l.11T 1i>@)6l.I~0@) (g~~6l.IWIT6!IT (O)UIT(5LIf>6Yr 1f>1T6O1ITuU(B.$1!!J~'

(gLDg),ll1b ATP ~(56l.11T1i>1f>1b, ~LL808'!b~ .urflLDIT0!!J1b LD0g).J1b

1f>~8'uS\~)9If>6rf16O"r JI>1f>(51b ~6O"r~LD ~ffilw~6l.Il1.J1b @6i.J6IS1L!b~W ~1T6O"r
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iM!I&(!!)oJ]&ffiUUCB ffil6iITJD61IT. @a:IT61J61516iJ 6)(g~@JLb (g1T~Lb 6) !DuCBwrruS16iIT,

CO1IT6iJ @JDuLi (g)J5rflCBLb.

u(g!:TrTI':'"(gLrrU6Yfrr 6fuL€ML BT!DD51 €MITL (gLrrt.Sl6Yfrr 6fu 1T6iJ6J1 w!D WJLb

CO1IT6\.J CO1urr~6IT ffi6IT ffirr6lTIITuuCB ffil6iITJD61IT. 51~ urr &I.t!!rflw CO1IT6\.J6\5)6\.J

CO1IT6\.JBT61.UT~6151r'r~§.! t.SlJDCO1urr~€M6Yf u(g!:TrrL (gLrrt.Sl6Yfrr6fuL 6T6iITffil(gJDrrLb.

51 6Yf1a: (g IT r'r & €M ffi U rr & I.t!!rfl w rr & ffi 6Yf16\.J, ~ €M 611 ~ rr 6iIT 51 6Yf1a: (g IT r'r & €M ffi

)J5€MLCO1uWJLb @Lwrr ffi ~6IT6Yf §.!. 6)CO161IT6Of16\.J~@ffiwrr &ffiUULL U!:TUU6Yf6J1

~@ffiwrr ffi @5rflw 516Yf1uS1€M61IT~ D51~BTLb .ffi1JDu51ffi€M6Yf~@ffirfl&(!!)Lb.

ffil!:TrrLburr6Y1S1LIi}-61J6lJ€Mffi urr &1.t!!rf1wrr61516\.Ju(g!:TrrL(gLrrt.Sl6Yfrr6TU~@€M61IT

~6Of1wrr ffi CO1uJD6\)rrLb. ~$~ CO1IT6\.J6\5)6iITCO1IT6\.JBT6lJrf1€M61IT,€M6\)(glTrr(glTrru516\.J

ffi€M!:TWa: CO1lTuJ~rr6\.J ~6\.J6\)§.!, ~$~ urr &1.t!!rf1wrr6151€M61IT CO1u6Of1tF6\5)6iIT

~6IT6Yf ffi6\)€M6lJuS16\.J 6lJ6Yfr'r~~rr6\.J BT6lJ!:T!DJD Li(g!:TrrL(gLrrt.Sl6Yfrr6fuCBffi6IT

ffil€ML&(!!)Lb. CO1u6Of1tF16\5)6iITCO1IT6\.JBT6lJr'r~~6lJrr &ffi~@€M61IT ~6151r'r&ffilJD§.!.

@6iJ6lJ€MffiWrrffi CO1UJDUULL u(g!:TrrL (gLrru6Yfrr6fuCBffi6IT ITWCO1IT£6l6J1 ~6IT6Yf

ffi6\)€M6lJuS16\.J €M6lJ&ffiUUL (g6lJ61fuTCBLb.@6\.J€M6\)CO1w6Of16\.JCO1IT£6l6J1 (!!)€MJD6J1

~6IT6Yf @5!:96\5)6\.J €M6lJ&ffiUULLrr 6\.J u(g!:TrrL (gLrrt.Sl6Yfrr 6TULb ~61IT §.! ft>rf1€M61IT

~ £6l~tF1 CO16lJ1i}-~§.! 6151CBLb.

€M~6\)ffirruJCB ffi6IT €MITw(g 61ITrr urr &1.t!!rf1wrr61516\.J ffirr6lTIITuuCBLb 51~

tF1JDuLi CO1IT6\.J 1T61J6J1 ~(!!)Lb. @€M6lJ €MITL(gLrrt.Sl6Yfrr6TU 1T6iJ6J1 ~6\.J6\).

€M IT L (g L rr t.Sl6Yf rr 6TU IT 6iJ 611rr 61IT§.! €M IT L (g L rr t.Sl 6Yf rr 6TU~ @€M61IT @5tV$§.!

ffirr6lTIITuuCBLb. €MITL (gLrrt.Sl6Yfrr 6TU~@6\.J ~~6iIT U!:Tut.Sl6\.J €M!:T(gurr(glTrrLbffi6IT

ffirr 6lTIITU u{B Lb. RN A Li!:T~ U CO1u rr ~ L ffi6Yf16iIT CO1u rf1w e!:P6\) & Bin.WJffi 6IT

€M!:T(gurr(g6TUrrLbffi6IT ~(!!)Lb. @€M6lJ Li!:T~ (g 1Tr'r&€Mffi )J5€ML CO1uWJLb @LLb

~(!!)Lb. Li~uS1L Li!:T~~@6\.J ffi€M!:T$~ 1T~§.!u CO1Urr~Lffi6IT ffirr6lTIITuuCBffilJD§.!.

ffil!:Trr Lb CO1)J5ffi Ii)-6iJ u rr & I.t!!rf1w rfuffi 6Yf16\.J €M 6\) (g IT rr €M IT Lb e!:P6\) Lb

CO1IT6\.JBT6lJrf1€M61IT~1:§1~~rr6\.J CO16lJ6Yf11T6iJ6J1 €MITL(gLrrt.Sl6Yfrr6TU 1T6iJ6J1L6iIT,

~6IT(g6Yf CO1IT6\.JCO1urr~Lffi@!!jL6iIT ffirr6lTIITuuCBLb. CO16lJ6Yf11T6iJ6J1L6iIT Bin.li}-w

u(g!:TrrL(gLrrt.Sl6Yfrr6fuL 6fut.Sl (g!:TrrU6Yfrr6fuL (spheroplast) 6T61ITuuCBLb.
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@)!J51UYffi6i5'J6YT@tb(p6i5'J JDu516liT ~6\.)tb ffi~ If,~L6\.)lTtb.

LDITlF6I!)L6l.I~ !D&o1T61!T CP6\.)r!.J&o61r

ffilT!bWI LDIT8'6i5'JL6l.I~ !bffilT61!T (p1f,ffi1w ~6\.)r!.Jffi6YT 6l.I1TffilWTr!.Jffi6Yf16\)

uw6liTu(B ~~uu (Btb 6Trf1QUIT <56YT (P@6i5'JLDw!bWl 6Trf1lf,ffi uu(B6l.I~1T 6\)

Q6l.I6Yf)cgwWltb Y6i5'Jffi, 6)))6l.I8'ITW~@6\) uw6liTu(B~~uu(Btb k!,B:~QffilT6\)6\5la;6YT,

LD!bWltb k!,~6i5'J8'1f, QffilT 6\)6\51ffi6YT, LD<5~§J6l.ILD6i5'J1WTffi6YT, (g~1T6\) u~615f\(Btb

Q~ITt§1 !b8'IT6i5'J6\.)ffi6YT,ffiITWB:~ 6l.Itq-lf,ffiuU(Btb Q~ITW1 !b8'IT 6i5'J6\.)&o6YT(8'IT!)ITW~

Q~ITt§1!b8'IT6i5'J6\.)) ~@lJlf,ffi<5 !L6i5'J6\.)ffi6YTLD!bWltb (g6l.l@~ Q~ITW1!b8'IT6i5'J6\.)ffi6YT

~ffi1 W ~@) tb. (g LD!bBin.!J51W ~6i5'J 61!T~§J Q ~ ITt§1!b 8' IT6i5'J6\.)ffi6Yf16\51<5!!5§J

Q6l.I6Yf1(gwWltb Y6i5'JffiWIT61!T§J 6l.I6Yf1LDoo1ITL6\.)~@6\)ffi6\.)If,ffi16liTJDIWT.ffirf1 LD!bWltb

6T oo1ITQ 6m5TW QUIT <5 6YT 6T rf1If, ffi U U (Btb (g U IT@J Q 6l.I6Yf1(g W WJ"tb

@.ITBTUQUIT<5Lffi6i5'J6YT Y6i5'JffiWITIWT@J QffilToo1ITtq-<5If,ffi16liTJD61!T.6l.IITffi61!Tr!.Jffi6Yf16\)

uw6liTu(B ~~uu(Btb QUL (g!J1T6\) (gUIT6liTJD 6Trf1QUIT <56YT 6Trf1!!5§J U6\)(g6l.l WI

LDITBTQUIT <5 L &06i5'J6YT Q 6l.I 6Yf1(g W !bWIffi16liT JD 61!T. ~ 6l.I !bWI6YT ffi ITITU 6liT

(g LD IT IWT If, 6i5'J 8' (B (CO) ffi IT ITU 6liT 6i5'J L ~ If, 6i5'J6ro (B (CO) 6T rf1 If, ffi U U LIT ~

6i5'J~L (g!J1T&oITITu6liT, 6i5'J):BL!)~6liT 6i5'JL ~1f,6i5'J6ro(B, ffi!!5~ffi 6i5'JL ~1f,6i5'J6ro(B

LD!b Wltb ffiITITwtb (g U IT61ITJD6i5'J6l.I WI! WI6))) 6i5'J6YT6))) If,@)tb ffiIT!b WI LDITBTU

QUIT<5Lffi6YT ~@)cb.

@!!5@wlT6)))6liT BT!bWlUYJD ffilT!b!J516liT~!)tb U!b!J51W ~LL6l.I6i5'J~ :

(Q8'!J516l.J/-lg - m3)

@Ltb

ffi IT!b!J516\)

ffi6\.)!!5@J6YT6YT

@)!J51UL5lLL

QUIT<5Lffi6YT

SOz Co No

Q ~ ITt§1 !b 8' IT6i5'J6\.)

LD!bWltb 8'ITIT!!5@J6YT6YT

@Ltb

@)tq-u51<5uy U@)@

ffi1!JITLDUU@)@

500 120 5000 120

200 80 2000 50

(gLD(g6\.) Bin.JDUUL(B6YT6YT ~LL6l.I6i5'J~u516\) ):Btb6i5'JLDB: BT!b!J51ll.j6YT6YT

ffilT!b!J516\) ffi6\.)!!5§J6YT6YTLDITBT QUIT<5Lffi6Yf16liT ~6YT6l.J @)!J51UL5lLUUL(B6YT6YT§J.

@~6i5'J61!T(gW ffiIT!b!J516liT~!Jtb U!b!J51W ~6YT6l.J 6T6liTffi1(gJDlTtb.

&0IT!D!J51~6YT6TT jBl61IiIT~uSlrA&O6l!)6TT &o6li1IT.$.i1@~6i> LD!DIDJW

LD~UU1@~6\>

ffi1T!b!J51@lJ6YT6YT jBloo1IT@lJ~rf1ffi6i5'J6YT ffi6m5TIf, ffi1(B6l.I~!b @) U6\)(g 6l.IIDJ

(p6i5'JJDffi6YT U16liTU!bJDUU(Bffi16liTJDIWT. @~!b@) ~JDUY &o<56)))ffi~tb, Q8'W6\)

(p6i5'JJD&o~tb (g~6i5'J6l.IUU(Bffi16liTJDIWT. @L, @!)6l.I QUIT<56YT&o6i5'J6YT86liTJDlTffi

(gLDIT@ ffi6\.)lf,@)tb ffi<56)))u516liT !L~6)))WIT 6\) 6l.Itq-ffiL(B ~6\), 6lfWUtq-If,6i5'Jffiffi6YT,

u516liT 8'1T!) ~@6liT !L ~ 6)))WIT 6\) 6lfW U tq- 6l.I6i5'Jffi ffi 6YT, u516liT 8'1T!) !L ~ 6)))WIT 6\)

L5lrf1~Q~(B~6\) (gUIT6liTJD6i5'J6l.I(p1f,ffi1WLDITIWT(p6i5'JJDffi6YT ~@)tb. (gLD!bBin.!J51W

(p6i5'J JDffi6Yf16liT ~ 6\.)tb ffiIT!b !J51@lJ6YT6YT6T 6\) 6\.)1T jBloo1IT@lJu51rf1ffi6i5'J6YTll.jtb

(g8'&orf1lf,ffi(g6l.lIT,ffi~ If,ffi1L(g6l.l1T(ptq-WIT §J. ffilT!b!J51@lJ6YT6YTjBloo1IT@lJu51rf1ffi6i5'J6YT

LD@U L5l(B6l.I ~ !b @) £ W If, ffioo1ITL (p 6i5'JJDffi6YT QUIT @J6l.I1Tffi

L5l6liTU!b JDuu(Bffi16liT JDIWT.

~!J6}.I~~W6YT jBl61IiIT~uSlir &O61r (glF&orA.$@>W (p6l!)!!>

ffilT!bJDITIWT@J~!J51W @J6i5'J6YT(~) jBloo1IT@J6i5'J6YT@)~ITW ~6\.)tb 8<5

@!J 6l.I ~@WJ6YT Q 8' @lJ ~ @ ffi IT !b WI @) u51W !L <5 6l.IITIf, ffi U U (Bffi1JD@J .
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I u~~ - 10 I

£IT @J61fuT~u5Irflw6U

6)rf1 LDJiJWtD @)6ITIilB>61fItfu :L6Tr6IT ~onirr~u5Irf1B>6Tr

6)rfI LDJiJWtD @)6YTrfuffi61fl6'u ffiIT6G1ITITLD6'u~0!?1f.1 ~6Jj)LD61.jffi~ffi@)

6) JiJU ~ ~6'u @onirr@lJuS'IrflffiGiT ffi IT6G1ITU U CB1f.16i5r!!J61IT. u511!> Q 6lJ U U

U@)~ffi6YTIT6'u ffiIT6G1ITuuCBLb6)rfI, @)6YTrfuffi6lf16'u~1!>6i5r Q6lJUU ~CBffi@)ffi6YTIT6'u

U (!5 6lJ ffi IT6Drfuffi ~ ffi@) 6) !DU @6lfur@lJuS'I rfIffi 6If16i5r 6T 6lfur 6!511flffi 6Jj)ffi

LDITIDJUCB1f.1!!J~. 6lJB'$1!> ffiIT6DLbLDJiJIDJLb@6Jj)6D~fr ffiIT6Drfuffi6lf16'u~ffiITrfu(gffi

QB'J:§1~(gI!>ITrfu1f.161516YTrfu@)1f.16i5r!!J61IT.:wILL80B'~~6i5r ffiIT!)6G1ITLDITffi6)!DuCB1f.16i5r!!J

@$!B1ffi):i;?801fl ILJL (g!) ITt.S1(g ffi~ 6i5r 6T 61ITU U CBLb. Qu IT~ 6lJITffi Lj~,lli rfl6'u

ffiIT6G1ITuuCBLb ~6lfur @lJuS1rf1ffiGiT, @5(gLITcgLDIT61IT6hJ, t.S16YT(g6lJITUITffiU!!rflwLb,

6)(g!)IT(gWIT61ITIT6hJ, ~6'uffiIT6\51~6i5r6hJ ~@)Lb. ~WLb, ffiL~Lb ffi6Dffi@)u51LLb

ffiJ:§1<'!:pffitD6T61ITuuCBLb. @UU@)~ ~!D!)5l6i5r (y>6DtD )I>6i5r6Ofrfl6'u ffi6D$~GiT6YT

6T 6'u6DIT QUIT (!5 L ffi 6Jj)6YTILJtD Q U !DW ffi Q ffiITGiT1f.1!!J~ . .%):i;?ffiffiIT@lJLb

cg ffiIT6\51uITfrLb 6hJ, 6hJL Q!) UcgL ITffiIT ffi ffi 6hJ, (g U 1fl6'u 6D6hJ, 1f.16YTIT6hJ tq. rfltq.WtD,

I!>cgwrr~rflffi6hJ (Thiothrix) I!>cgwITcgulfl6'u6D6hJ (Thiobacillus) UITffiU!!rflwITffiffiGiT,

61fLCB ffiJ:§161.jffi6lf16'u :LGiT6YT ffirflWQUIT(!5LffiGiT !B16lfJ!!J$1!> U@)~ffi6lf1~Lb

ffiIT6G1ITuuCB1f.16i5r!!J61IT.w6lfur6lJIT):i;? UITffiU!!rflwITffiffiGiT, ~B'L(gLIT(guffiLfr, (Azo-

tobacter) 6lfJ)I>L(g!)ITcgB'IT(gWIT61ITIT6hJ (Nitsomonas), 6lfJ)I>L(g!)ITUIT ffiLfr

(Nitrobacter) ~&1W61IT ,llirfl6'u ffi6l)ffi1f.16i5r!!J61IT. ~6hJ(gffiIT6lfJwIflLU!!6hJ,

6lfJWffi(gffiIT6lfJW~L6hJ <.!:P!DWQu!!JIT kJ,<56lfJB'ffi~Lb ,llirfl6'u ffiIT6G1ITuuCB1f.16i5r!!J61IT.

B>Ltfu6lJITW ~onirr~u5Irf1B>6Tr

@6lfur@lJ uS'I rfI ffi GiT !B16lfJ !!J$ I!> ffi L 6'u u51ffi U Q U rfI W @ w!D 6lfJffi

6lJIT J:§1L WIT@)Lb. U ITffi U!!rflWIT ffi ffi GiT, UIT Iflffi GiT, e (!5Q B' 6'u :L uS'Irfl61ITrfuffiGiT,

kJ,<5 6lfJB' ffiGiT, Ff'6hJ CBffiGiT, ~&1 W6lfJ6lJ ffi L 6\516'u ffiIT6G1ITU U CBLb u51ffi

<.!:Pffi1f.1WWIT61IT @6lfur@lJ uS'IrflffiGiT ~@) Lb. ffiL 6\516i5r :LLU @)~6lfJW 6151L,

ffiL6\516i5r &}?!)UU@)~uS'I6'u ~6lfur@lJuS'IrflffiGiT ~~ffi ~6YT61516'u :LGiT6YT61IT.

ffiL6\516'u ffiIT 6G1ITuuCBLb .%):i;?ffiffiIT@lJtD I!>IT 6lJ!) u511!>6lfJ6lJffiGiT, @5rf1w ~!D !!J6lfJ6D,

cg 6lJ~ ~!D !!J6DIT ffi WIT!D!)5l ~rfu@) 6lJIT 0!?tD QWIT ~I!> w6i5r @61IT~~!D@)

:L1!>61.j1f.1!!J~. :L.tD. 6lfJLWITLLb6hJ (Diatoms), 1f.16YTITu51(gLITcgWIT61ITIT6hJ (Chlamy-

domonas), 6lfJB'w(g61ITITUIT ffiU!!rflwIT (Cyanolacteria), 6lfJL(g61ITITt.S16YTITQ§/6'u(g6DL6hJ

(Dino- flagellates), &16lfJ!)(gB'IT(gWIT61ITL6hJ(chrysomonads) ~@)tD.

~ W ffi GiT , ,lli (g !) IT6lfJ L ffi GiT W !DW tD 6) rfI ffi 6If16\51 (!5 $ ~ Q U (!5 Lb

U IT6i5r6lfJLDWIT61IT QUIT ~ §/61ITrfuffiGiT w!DWLb )I>ffi!)ITLIfl ~~6lJ 6DffirfuffiGiT

@)tq.,lli6lfJ!) QU!DWffi G1&ITGiT1f.16i5r!!J61ITfr.@)tq.,llifr 6lJ);f?rfu@)Lb@~I!>6lfJffiW @W~ffi

,llifr !B16lfJ6DffiGiT61fLCB ffiJ:§161.jffi6YTIT~tDw!DWLb QI!>ITJ:§1!DB'IT6Jj)6Dffi6lf16\51(!5$~tD

Q6lJ6If1(gwWtD ffiJ:§161.jffi6YTIT~LbLDITB'6lfJL1f.16i5r!!J61IT.)I>ffi!)6lJIT):i;?wffiffiGiT I!>ITrfuffiGiT

uw6i5ruCB~~tD @)tq.,lli!)IT61IT~6)!Dffi61IT(g6lJ61fLCB :LU(gWITffi~~!D@)tD
QI!> ITJ:§1!DB'IT6lfJ6D :Lu(gWIT ffi~~!D@)tD uw6i5ru CB~I!> UULL6lfJ6lJ 6T 6i5rU 6lfJ1!>

~6lJfr ffiGiT ~!)5l$~(!5ffi1f.1 !!JITfrffiGiT. ,llifr, @)6If1uul!> !D@), ~6!511fl ~6lfJ6lJuul!> !D@),

UIT~~!)rfuffi6lfJ6YT ffi0!?6lJ w!DWLb ffiJ:§16lJ6lfJ!!JffiGiT 8T~l!>uuCB~1!> uw6i5ruCB1f.1!!J~.

61fLtq.!D@) uw6i5ruCB~l!>uuCBLb ,llirfl6i5r ~6YT61.j ,llifr 1f.16lfJLUU6lfJ1!>QUIT W~I!>~.

61fLtq.6i5r (g1!>6lfJ6lJffi@) 6TCB~~ffi QffiIT6Yr~Lb ,lli!)IT61IT~ Wwutq. ffiJ:§161.j,lli!)ITffi

ffiJ:§161.j,llifr ffiIT6'u6lJITW 6lJJ:§1WITffiQ6lJ6If1(gw!D!!JuuCB&1!!J~. @$I!> ffiJ:§161.j,llirfl6'u,

ffi rflw, ffi 61ITlW QUIT (!5Lffi GiT ffi 6lfJ!) $ I!> LD!D WLb u511!>ffi ffi 6'u !B16lfJ 6DuS'I6'u

ffiIT6G1ITuuCB&16i5r!!J61IT. @~ 1!>6151!)@$I!> ffiJ:§161.j ,llirfl6'u (g)I>ITILJ6lfurLITffi@)Lb

@6lfur@lJuS'IrfI ffi ~ Lb ffiIT6G1ITU U CB1f.16i5r!!J61IT. @$,llirfl6'u ffi IT6G1ITU U CBtD

(g)I>ITwffi1f.1(!5u51ffiGiT :LL 6'u)I>6D~ 6lfJI!> UIT~ffi 1f.16i5r!!J61IT. @)L6'u UIT6lfJI!>6lfJW

UIT~ffi@)Lb. 6lfJLUITwCB, UIT!)IT 6lfJLUITwCB (uITffiU!!rflwIT, ffiIT6D!)IT, ~I!>(gu~,

(gulfl6'u6DITfr6hJ) w!DWLb ~6lfJ61IT~~ 6lfJ6lJ!)6hJffi~Lb ,llirfl6i5r (y>6DLb u!)6151

(g)I> ITILJ6lfurLIT ffi@)1f.16i5r !!J61IT. @$cg)I>ITWffi6lfJ6YT U!) uLj Lb @6lfur@lJuS'IrflffiGiT

UIT~ffiffiUULL w61ITlI!>61ITl6i5rIflW,llifr w!D WLb W6D~~6'u ffiIT6G1ITuuCB&16i5r!!J61IT.

$IT 8:@5);f?6151tfu !;9J61Iirr~u5Irf1ffi61fl6tIT U!J"6lJtfu

@6lfur@lJuS'IrflffiGiT ,llirfl6i5r 6T6'u6DIT ~0!?ffi@)ffi6lf1~Lb ffiIT6G1ITuuCBLb.

@6lfJ6lJ ,llirfl6i5r cgw !Du!J"ut.S1~Lb, ,llirfl6i5r ~tq.uu!J"uLj 61f):i;?utq.61.jffi6lf1~Lb ~~ffi

QB'!)5l61516'u ffiIT6G1ITUUCBLb.,llifr @5):i;?!B16lfJ6DuS16'uu51l!>ffi@)Lb @6lfur@lJuS'Irflffi6Yr

u511!>6lfJ6lJffiGiT~@)Lb. @6lfJ6lJ I!>IT6lJ!J"u511!>6lfJ6lJffiGiTLLb. (~6'uffiIT) w!DWLb

61516Drfu@)u511!>6lfJ6lJffiGiT~@)Lb. ,llirfl6i5r ~tq.uu@)~uS16'u eLCBffi ffiIT6G1ITUUCBLb

@6lfur@lJuS'Irflffi6Yr Qu$~ffi. 6lJ6lfJffi 6T61ITUUCBLb.

ffiIT!DW, ~6lfJ6D w!DWLb ,llicg!)ITLL~I!>IT6'u 6)!DuCBLb ,llirfl6i5r @WffiffitD

~~~6Yr6YT @6lfur@lJuS'Irflffi6lf16i5r U!)6lJ6lfJ6D UIT~ffi1f.1!!J~. @1!>6i5r ffiIT!)6G1ITWITffi

,llirfl6i5r ~tq. UU@)~uS'I6'u ffiIT6G1ITuuCBLb ~~ffi :wILL 80B'~~ ffiffi 6Yr ,lliIT

!B16lfJ6DWIT61IT (gW!DU!)ut.S16'u ffiIT6G1ITUuCBtD :LuS'Irfl61ITrfuffi~ffi@) &16lfJLffi1f.16i5r!!J61IT.
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$IT6lJITW !;9Jonirr ~u5Irf1ffi61fl6tIT (pB:.ffilw~~6lJtD

I!>IT6lJ!)Lbw!DWLb 61516Drfu@),llifr6lJIT):i;?@6lfur@lJuS'IrflffiGiT I!>wffi@)6Yr~Lb

w!D WLb t.S1!!J @6lfur @lJuS'Irflffi~L@)JLb QI!>ITLI'r$~ QU!D !)5l(!5ffi1f.16i5r!!J61IT.

UITIflffiGiT, Lj(g!)ITL(gLITcgB'IT6lJIT, w!DWLb 1fl6D @6lfur@lJuS'Ifrffi6Yr :L6lfJ!!JffiGiT

1fl6D ~6lfJwuu~6'u <'!:pffi&1w urfu@) 6lJ1f.1ffi1f.16i5r!!J61IT..1fl6D :LuS'Irfl61ITrfuffiGiT

e6lf180cgB'fr ffi6lfJffiffi@) :L1!>61.j1f.16i5r!!J61IT.@6lfJ6lJ ,llifr @5):i;?!B16lfJ6DuS'I6'u<.!:P1!>6'u
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!B16OJ6\) !1L!bU~~Wrr61TIT 6T"6m" ~6OJ~8>ffiUU(Bffi16iYr!!)6m". urr 8>l!!!rflwrr, LD!bIDJLb

~<t96OJ8'ffi6iT LD6U'm-6Wfl6iYr!1LuSlITy6!51 ~D"8'rrw6m" LDrr!b!!)~~6\) QU(!5Lb urSJ@)

(illffi18>ffi1!!)§J.

II. C6}J!bl~ Q~rr!P1W8'rr6OJ6\)

(a) !1LD"Lb,C(ill~uQurr(!56iTffi6iT LD!bIDJLbQUuSl6U'm-(Bffi6iTQ~ITWl!b8'IT6OJ6\)

!5ir ~ir C ffiL.U}-!DffiIT6m" ffiITD"61mrfuffiG1r

~w!b6OJffiuSl6\) !D6iYrmIT QU!!) ~6\)8>ffiITD"6O"OTLb LD6OJ~ !BD"IT@)Lb.

~$~ LD6OJ~ !BIT ~w!b6OJffiWrrffi !B16\)~~6\) 6!51Qg$§J !BCD"IT6OJLWrrffi

Q 8' 6\)§!JLb (gu rr§J u 6\) (g(ill IDJ (ill6OJffiwrr 6m". ~ IT§J uy 8>ffi6iT LD!b IDJLb Ul !!)

Qurr(!5L.ffi(5Lb ffi6\)8>@)Lb(gurr§J !BIT LDrr8'6OJLffi1!!)§J. ~6i.J@Jrr IDJ ~(BLb !Brfl6iYr

LD6l5f1~6l5f16iYr Q8'W6\)ffi6Yf)6m"IT6\) ~~ffiLDrr6m" (g@J~uQurr(!56iT ffisiT, ~IT §J

!1LUYffi6iT LD!bIDJLbffirflLD Qurr(!5L.ffi6iT, (g8'(!5Lb(guIT§J LD6OJ~!BIT LDIT8'6OJLffi1!!)§J.

!BIT LDrr8'6OJL@J~ !bffiIT6m" ~66T IDJ ffirrD"6O"OTrSJffi6iT.

(b) LD(!5$§J LD!bIDJLb(drug) Q~rrWl!b8'rr6OJ6\)ffi6iT.

(c) ~IF8'1ii.QffiIT6\)6LI1, ~8'6m" 8>Qffirr6\)6LI1Q~ITWl!b8'IT6OJ6\).

III. G~rr!P16U IDJL.U G~rr!P1WB'rr61f)6\)

(a) !1L(g6\)rrffi~ G~rrWl!b8'rr6OJ6\)

(b) u5166TffiLbUl ~wrrrfl8>@)Lb (p6OJ!!)

1. 61S'L.(B ffiWl6lj, 8'rr 8>ffi6OJL ffiWl6lj !BIT

( c) ~rflw LD6U'm- & ~IT §J !1LUY8>ffi6iT ~wrrrfl8>@)Lb Q~rrWl!bB'IT6OJ6\)

IV. ffi6tITlLD ffi!P16ljffi6OJ61T Q(ill6Yft(gW!D!!)6U Ul!!) Q~rr!P1!D8'rr6OJ6\)ffiG1r

2. Q~rrWl!b8'rr6OJ6\) ffiWl6lj !BIT

3.
6!516OJ61T!B16\)8>ffiWl6ljffi6iT

(a) ffirrffi1~Lb LD!bIDJLb (gD"wrr6iYr Q~rrWl!b8'rr6OJ6\)

(b) ~D"UUIT Q~rrWl!b8'rr6OJ6\)

(i) 61fCB LD!DWID 8'rr &.ffi6OJL ffi!P16ljffiG1r

@) 6Yf)W 6\) 6OJ!!), 8' 6OJLDW 6\) 6OJ!!), §J 6Wfl §J 6OJ@J~~ 6\) LD!b IDJLb

6!516\)rSJ@)ffi6OJ61T ffiQg6lj~6\) ~(ill!b!J5166T ~6\)Lb Q@J6Yf)(gw!b!!)uu(BLb !BIT

ffirr6\)@JITWffi6iT ~6\)Lb ~!bIDJ !B6OJD" ~6OJL$§J ~6OJ~ LDrr8i-!!)IF Q8'wffi1!!)§J.

!B6OJD" LDrr8i-!!)IF Q8'wll.jLb ffirrD"6Wflffi6Yf)6\) u51ffi (p8>ffi1wLDrr6m"6OJ@J. ffiWl6lJ!BIT

ffirr6\)@JrrW LD!bIDJLb 61S'L(B8> ffitJ516ljffi6iT ~6\)Lb QU!!)uu(B@J~IT@)Lb. ~@J!b!J516\)

ffitJ516ljffi6iT 8'16OJ~6lj!!)IF Q8'wll.jLb. ffi6l5f1LD Qurr(!56iTffi6iT 6J"!!)8>@)6OJ!!)W 70

8'~ 61S'~ Lb !BIT LDrr8'6OJLW ffirrD"60"0TLDrrffi1!!)§J. Q ~rrtJ51!b8'rr 6OJ6\)uSl6Ll1(!5$ §J

Q@J6Yf)(gw!b!!)uu(BLb ffitJ516ljffisiT 15 8'~61S' ~Lb !B6OJD" LDrr8i-!!)IF Q8'wffi16iYr!!)6m".

(c) §J6Wfl Q~rrtJ51!b8'rr6OJ6\)ffi6iT

(d) Ul6OJ61T6ljL LD!bIDJLb ffirrITL(gurrIT(B Q~rrWl!bB'rr6OJ6\)ffi6iT

(e) (g~IT6\) u~6l5f1(BLb Q~rrtJ51 !b8'rr 6OJ6\)ffi6iT

@)U}-!5ir LD!DIDJID IDIT8'6OJ L.t5~ !5ir

(ii) G1~rr!P1 !D8'1T 6OJ6\)&. ffi!P16ljffi G1r

Q ~ ITtJ51!b 8' rr6OJ6\) ffitJ516ljffi6iT £19 8>ffi 6U'm-L@JrrIDJ @J6OJffiUU (B~~ U
u(Bffi16iYr!!)6m".

(g!D rrll.j6U'm-L rr 8>@)Lb !1LuSlrfIffi6iT f,6OJ LD 6!516OJ 61T 6!518>@)Lb (g @J ~ U

Qurr(!5Lffi6iT ~6\)6\)rr ~ !BIT @)I!J-!BIT6T"6m"uu(BLb. ffitJ516lj !BIT ffirr6\)@JrrW, 61S'(B

LD!bIDJLb G~rrtJ51!b8'IT6OJ6\) ffitJ516lj ~@J!b!J51!bffirr6m" U6\)(g@J~Qurr(!56iT LD!bIDJLb

f,rSJ@) 6!516OJ61T6!518>ffiJ:9.I6U'm-WJuSlrflffi61Trr 6\) LDIT8i-ULL !BIT LDrr8'6OJL$~ !BIT

6T"6m"uu(BLb. (9IT (gffiL6OJL$~ !BIT)

I. !1L61!1IT6ljLDWWLb tf,ir ~llJITrflB;(§Lb G~rr!P1 WB'rr 61f)6\)B.>6Yr

( a) ffirrwIF8'1 @J1!J-8>@)LbLDWIDJLb 8'IT8>ffi6OJD"Q~rrtJ51 !b8'rr 6OJ6\).

(b) !1L6O"OT6lju~uu(B~§JLb Q~rrWl!b8'rr6OJ6\).

(c) (g8'rruy LD!bIDJLb 6T"6U'm-G6O"OTW!1L!bu~~ Q8'wll.jLb G~rrWl!b8'rr6OJ6\).
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!5rfl66T ~!lID !5rflocn- (y>&.ffi1wu u61foTy

LD6OJ~ LD!bIDJLb ~6OJ(ill Q~ITLITY G1ffilT6iT(5Lb ~L~6OJ~ Qurr IDJ~§J,

!B rfl6iYr ~ 6iYr 6OJ LD6OJ W ~ !J51$ §J Q ffi rr 6iT 61T ~ ~ 6\) ffi 6\) $ §J siT 61T

(g@J~uQurr<5Lffi6Yf)66T ~66T6OJLD6OJW ~!J51@J§J ~(ill8'1wLb. LD6l5f1~6iYr~6U'm-6t5!ITIT

(g~6OJ@J8>@) §JTW @)1!J-!B6OJD"uw6iYru(B~~ (g@J6U'm-(BLb. @)I!J-!BIT 6T"66Tu§J

(g~6OJ@Jw!b!!) LD6O"OTLb,8i-6OJ@J, urr 8>l!!!rflwrr LD!bIDJLb (g!DITW uD"uyLb ffil(!5u51ffi6iT

~6\)6\)IT§J ~(!5~~6\) (g@J6U'm-(BLb. .

106



~!TIDIT 61IT @)aq.£rf1m ~m 6tf>ID IDJDIDJW

@)aq.£(!IjB:.lOIT 61IT ~6YT6IT(B lO6IT

~6tf>LWIT6YTW lOITL(B fLu5Irf161IT rillO6IT

@61i1rraq.(]lOLLITfLu5Irf161ITrillO6IT(Indicator organisms)

,llirflm e!P6\)tb (]!JjITW U!TULJtb ~ u5lrfl61ITriIffi6ID6YT ,llirfl6\51(!5!t ~

~m16IDIDUU(B~~6!J~ 6Tmu~ @W6\)IT~. ,llirfl6\51(!5ffi@)tbcFI6\) ~u5lrflffi6iT

~!blGU QU(!5ffiffiLD6IDL6!J!blGU6ID6\).~6I5)LD 61S16ID6YT61S1ffi@)tb!;9J6!fur ~u5lrflffi6iT

~u5Jffilw LD6\)ffiffitR16ljffi6iTIDIT8'6IDL!t~ ,lli6ID!TLDm1~m uwmu(B~~ITIDGU

~(Buu~m e!P6\)tb ,llirflm e!P6\)tb UI;T6ljtb (]!JjITWffi6ID6YT~(Bffiffi cFI!!)!t~

6!JtR1WIT@)tb.ID6\)ffiffitR16ljffi6Yf1GUFF(]ffiIT6ID6\) (E. coli) UITffi~rflwtb ~!blffi ~6YT61S1GU

ffiIT6151ITUu(Btb. 8'IT~IT!T6151ITLDITffi, @)LGU UIT6ID~ffi6Yf1m Q6!J6Yf1uu@)!blu5lGU

ffiIT6151ITUu(B6!J!blGU6ID6\). ,llirflGU @(!5ffi@)tb (E. coli) UITffi~rflwtb ~!bl@.lJ6iT6YT

,llirflm e!P6\)tb UI;T6ljtb (]!JjITLLJ6!furLITffi@)tb !;9J6!fur@u5lrflffi6ID6YT ffi6!furL!J51W

uwmu(Bffil!!)~. ~~61ITITGU FF(]ffiIT6ID6\) (E.coli) UITffi~rflw~6ID~ ffi6!furL!J51LLJtb

(Indicator) ~u5lrfl 6T61IT6\)ITtb. FF(]ffiIT6ID6\)6IDW e~~ cFI6\) UITffi~rflwrilffi6l5)6YT

,llir'r Qu!b!J51u5l(!5.m~IT@.lJtb ~6ID6!J LD6\)ffiffitR16ljffi6Yf16\51(!5.m~ (]~ITm!J51w~ITffi(]6!JIT

~GU6\)~ @GU6\)ITLD@.lJtb @(!5ffiffi6\)ITtb. 6iuLQI;TU(]LIT ffiffiITffiffi6iu LfffiffiIT6n5l6iu,

6iuLQ!TU(]LIT ffilOITffiffi6iu oOo(]ucFlwtb, 6iuLQI;TU(]LIT ffiffiITffiffi6iu (]uIT61S16iu,

6iu L Q !TU (] L ITffi ffi ITffi ffi 6iu LLJffi 61S161IT6iu LD!b IDJtb ffil6YTIT6iu tq- rfl tq-w tb

ur'ru6ID!Tm~61IT6iu ~ffilW6ID6!Jffi~tb ffi6!furL!J51LLJtb ~u5lrflffi6YTITffi6ljtb (Indica-

tor organism) uwmu(Bffilm!!)61IT.

U@)~ 9 IDJDIDJWU@)~ 10

Points to remember

1. ffiIT!i>!D16\JU6\J(gGlJ,Q,).!~61fur@D.JuS1ITlffi6YrffiIT6mITUU(8W.

2. ~61fur~ITl6\J (g)!)ITW!L61furLIT&@)W U6U ~61fur@D.JuS1rrffi6Yr@~&ffil6OTJD6OT.

3. !'Err LDITffiU(8~!i>ffiIT6OTU6\J(gGlJ,Q,).!ffiIT!)6mITr5J.s6morr~!D1!!J~ QffiIT6Yr<5~6\J

(gGlJ61fur(8w.

Self evaluation

1. QGlJ6rfJi...JJDLD!i>,Q,).!W!LLLJJD ~61fur @D.JuS1rrffi6YrWIT6mGlJ?

2. QGlJ6Tf) LD61furL6U& ffiIT!i>!D16\J!L6Yrorr U@)@ QUIT~Lffi6Yr WIT6mGlJ?

3. ~!)LDIT6OT!'Err 6T6OT,Q,).!Q8'IT6\JGlJ~!i>@) 6T6i.JGlJ6mffiWIT6OT(ip6mJD

t.S16OTU!i>JDUU(8ffi1JD~?

4. !'Err LDITffiU(8GlJ~!i>@)(ip&ffilw ffiIT!)61mfIffi6morr6illorr&@).

5. ~61fur~rr 6T6i.JGlJ6mffiWIT6OT~61fur@D.JuS1rrffi6YrffiIT6mITUU(8ffi1JD~ 6T6OTU~!i>@)W,

6T!!J~ GlJW1ffi6Tf}6\J~6mGlJ ~61fur~~&@) GlJ~ffil6OTJD~ 6T6OTU6m~ 61S1GlJITl.

6. LDITffiU(8~6\J 6T6OTJDIT6\J6T6OT6OT?

7. Q~ITW1!i>8'IT6m6UffiW16ljffi6morr GlJ6mffiUU(8!1>~'

8. @)tq-!'Err LD!i>IDJWLDIT8'6mL!!J~ !'Err 6T6OTJDIT6\J6T6OT6OT?

10. @)tq- !'EITl6\J (ip&ffilw ~!JUU61furLJffi6morr 61S1orr&@). '
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6T6!fur
!b IDJ(]!JjIT ffiffiGU 6YT61f(B !Ttb

ffiIT6!furU61IT (Tolerance) (Standard)

1. (]IT!b!!)tb
-

ffi6ID!TWIT QUIT(!5Lffi6iT

@GU6\)IT @(!5GU.

2. J:B1!!)tb
-

J:B1!!)ID!b!!)6ID6!J

(Lyndiatase)

3. ID6151ITtb - @GU6ID6\).

4. BT6ID6!J -
@GU6ID6\).

5. pH 6.7 to 7.9 7.0

6. ffitq-61IT m6ID1D ffiITr'rU(]61ITL 100 to 150 ppm

200ppm ffi@)

@)6ID!!)6!JITffi

7. 6ID!JjL(]!TL

6IDL!T§;Im @GU6ID6\). @GU6ID6\).

8. @)(]6YTIT6ID!T(Bffi6iT 25ppm

@)6ID!!)6!JITffi @GU6ID6\).

9. 8'GU(]UL @GU6ID6\) (]!JjffiIDITffi @GU6ID6\).

10. m1
tb(]LDITm1Wtb woppm ffi@) @)6ID!!)6!JITffi@GU6ID6\).

11. LJ6ID!T(B 1.0ppm @GU6ID6\).

12. (]ffiIT6\51oooUITr'rtb LDIT!blrfM1GU

u5lrflffi6iT 5 8'61f!bl!b@) @GU6ID6\).

@)6ID!!)6!JITffi

13. ffi6ID!T.m6YT6YT 6 Mgl

ffi6n5l§;lm 6\51LL(!5ffi@)

@)6I5)!!)WITIDGU 10 Mg

14. BOD 5 Mg
6\51LL(!!)ffi@)

u51ffiITLDGU @GU6ID6\).



I u~~ - 11 I

~6IfIIT61S'I6U ~6!fur~Wlrf1o!f>6IT !&@UU~!bo!f>lT6OT t:P6UB; o!f>lT!J6IfIITrfuo!f>6IT

~6i51IT6lj, ~61fur@u51rf1o!f>6O>6TT LD61fur,~1T6lJlTtb, 8'6O>LDW6UUIT~@lTrfuo!f>6Yr,

~BT~~LD6O>L!B~ tB6O>lT8'6O>LDffio!f>LD!bWtb o!f><!1>6lj6lJ~!b(!'5uW6!ITuCB~t9J~IT~,

61516Urfu(!'5 LD!b w tb LD6!ITI~ 6!ITl6!IT (!'5L 6UU IT60>~ u516Ui(!3!B t9J tb, 61516Urfu(!'5

~6lJ6OTrfuo!f>6Yr,61516Urfu(!'5(g~IT6Uo!f>6Yr,{1%A Bm!bw @6lJ!b,e6l6!ITl6!ITW QuW&1!Dt9J.

~6!fur ~Wlrf1o!f> 6IT 6lJ6'IT!J,9:. Gl8'wlljw o!f>lTIT6l!1!fto!f>6IT

~6i51IT61516U ~61fur @u51rf1ffi6O>6TT 6lJ6TTlT5- Q8'WW U6U ffilTlT6l51ITIffi6Yr

!&@ffi&16!IT !D61IT. 5-)6U ~ L Y!D ffiITIT6l51ITIffi60>6TTlljtb, 5-)6U Q 6lJ GYfh.:.tY!Dffi

ffirTlT6l51ITIffi6O>6TTlljtbQ8'w6UuCB&16!IT!D61IT.

~6Yr6TTlTfrJ!,~ o!f>lT!J61rofIffi6Yr : pH FFlTUU~tb ~ffi~6OT!b!D 51CBffiffi~@!bffilT61IT

@W6U@!D66-r ~LL5-8'~t9J QuIT(!36Yr, 6r@fr ~61fur@u51ir QuIT(!3Lffi6Yr LD!bIDJtb

~uS)rf1u516!IT ~6O>LDUY.

(i) pH ~6i51IT 61516!IT ~u516U ffilTlT~6O>6U pH 7. 06tt1Tffi @(!5ffi(!'5tb(gulTt9J

~ 61fur@uS)rf1ffi 6Yr ~ @ffiLDIT ffi 6lJ 6TT(!5 &16!IT!D6OT. pH 4 .0 6lJ IT ffi

@(!5ffi(!'5tb(gulTt9J (!'5 60> !D6lJ ITo!f> 6lJ 6TT(!5&16!IT !D 61IT. kJ;~ 60>8' LD!bw tb

FF6iu L ffi 60>6TT 6151L ~ W ir !B ~ P H ~ 60> 6U uS)6U U ITffi (j!!rf1W ITffi ffi 6Yr

6lJ6TT(!5&16!IT!D61IT .

(ii) FF!JUU~tb : ~6i51IT60>6lJ ~6UlT 6O>6lJUU~6!IT e.y:>6Utb u~uuCB~t9Jtb(gulTt9J

~ @ ~ 6Yr6TT FFITU U ~ tb tB ffiffiU U CB 6lJ ~ IT6U ~ 61fur @ uS) rf1ffi 6Yr

~6i51IT(!56lJ@6U60>6U. ~61fur@uS)rf1ffieffi(!'5 (g~6O>6lJWIT6OT tBrf16!IT ~6TT6lj,

(!3~~6O>6\JuS)6U ~6Yr6TT tBir 5- Q8'W6O>6\J 60>6lJ~t9J ~ir6i51ITuS)ffiffiuuCB&1!Dt9J.

Q6lJUU~6O>6\J LDIT!DIT@(!5ffi(!'5tb(gulTt9J ~6i51IT6151~6Yr6TT tBrf16!IT tBlTlT6151

~ <!1>~ ~ ~ @!b(!'5tb , {1%W tBrf16!IT tBlTIT6151 ~ <!1>~ ~ ~ @!b(!'5tb
@6O>L(gWllj6Yr6TT6151cQ~1T 5-8'lTlT(gLD tBrf16!ITQ8'w6UUITCB 6r61ITuuCBtb (Water

Activity) ~(!'5tb. (aw = p/po). y@w ~6i51IT61516irrtBir5-Q8'w6UUITCB
0.99ffi@)(gLD6U ~6Yr6TTt9J. ~61fur@u51rf1ffi6Yr ~6i51IT(!56lJ~!b(!'5 aw ~60>~

OB6 ~ffi @(!5ffiffi (g6lJ61furCBtb.

(ill) ~B;~~(g61lT!i>!D eCBB:.o!f>~~!i>ffiIT61IT@w6i>~!D6iIT : 51(!5 QUIT(!56Yf16!IT

~B:.5-)§](g61IT!b!D 51CBffiffi~@!bffilT61IT @W6U@!D6!IT 6r6!ITut9J. (ORP) 51(!5

QUIT(!56Yr 6r6\JffiLlTIT6O>6OT @<!1>~~6U ~6U6\Jt9J QuW~6U ~(!'5tb. 51(!5

~6!ITlLDtb 6r6\JffiLlTIT6O>6OT@Jj?fficQ6!IT!D ~60>6\J ~ffi61lSl§](g61IT!b!Dtb 6r6!ITWtb

6r 6U B:.L ITIT60>6OT Q U Wtb ~ 6\J 6\J 51CB ffio!f>LD60> L ~ 6U 6r 6!ITWtb

~6O>Jj?ffiffiuuCBcQ6OT!D6OT .

(iv) :1!mLLe.8'~~ GlUIT(!56Yr : ~61fur@uS)rf1ffi6Yr 6lJ6TTir$t9J @W6UUlTffi

Q8'w6UuCB6lJ~!b(!'5 ~6i51IT61516U~~!b(!'5 (g~6O>6lJWIT61ITtBir, ~!b!D6U,

60»1) LlT §] 6!IT , e.y:>6UuQu IT(!56Yr , 6O>6lJLLu516!IT ffi6Yr: ~ ITt9JQUIT (!56Yr o!f>6Yr

LD!bWtb 6lJ6TTir ffilTlT6l51ITIffi6Yr@(!5B:.ffi (g6lJ61furCBtb.
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fL6tS1IT6lJ t;9Jonlrr@lu51rf1wtro

6r6U6\J1T ~uS)rf16OTrfuffieffi(!'5tb ~6i51IT6lj ~~@~IT6lJ5-)WLDIT61IT t9J. 6r6U6\J1T

~6i51IT6lj 6lJ6O>ffiffietb 6)(g~@)Jtb 51(!5 6lJ6O>ffiuS)6U ~61fur@uS)rf1ffieL6!IT

Q~ITLiry QffilT61furCB6Yr6TT6OT. ~6i51IT60>6lJ 6O>ffiWlTetb(gUIT t9J, ~W6lJ6O>L

Q8'wlljtb(gUITt9J, (g6lJW @L~@!b(!'5 6rCB~t9J5- Q8'IT6U~tb (gUITt9J, LD!bWtb

(g 8' u51B:.(!'5 tb (g U ITt9J tb ~ BT~~ LD60> L cQ 6!IT !D 6OT . 8' 60> LDffi(!'5tb (g U IT(g ~ IT,

~wlTrf1ffi(!'5tb(gulT(g ~IT , U6U6lJ6O>ffi ~6i51IT6lj 6lJ6O>ffiffi6O>6TT(g8'ffirf1B:.(!'5tb(gUIT(g~1T

~ 6i51IT6lj ~ BT~~ LD60>L W 6U ITtb . ~ 61fur@ uS)rf1ffi 6Yr 6lJ 6TTir 6lJ ~ !b (!'5tb ,
QU(!5ffiffiLD6O>L6lJ~!b(!'5tb ~6i51IT6lj 5-)!D$~ ~6O>!D6151LLDITffi ~6O>LDcQ!Dt9J. 5-)6\J

(g)1)lTllj61furLITffi(!'5tb ~61fur@uS)rf1ffi6Yr ~~6!IT BTlTut.5)uS)6!IT e.y:>6\Jtb ~6i51IT60>6lJ

QffiLCBu (gUlTffi5- Q8'wt9J ~6i51IT60>6lJ ~BT~~LD6O>LW5- Q8'wcQ6!IT!D61IT.

5-)6U6lJ60>ffiWIT61IT ~ 61fur@uS)rf1ffi6Yr U6U 6lJ 60>ffiWIT6OT ~ 6i51IT6ljffi 60>6TTlljtb,

UIT61ITrfuffi6O>6TTlljtb~WITrf1ffiffiu uW6!ITuCBcQ6!IT!D61IT. ~6i51IT6lj ~WITrf1uu@6U 5-)6\J

~61fur@u51rf1ffi6Yr QU(!5tb urfu(!'5 6lJcQfficQ6!IT!D61IT.~.tb. ffilT6TTIT6!IT,~6!ITl5-Q8'6U,

YlT~tb (Single cell protein).

GlUIT ~6lJ1T 6OT ~6IfIIT6lj 6lJ61f)o!f>o!f>6IT

y@w ~6i51IT6lj, u~uuCB~@w ~6i51IT6ljffi6iT, LUUITB:.ffi6Yf16U

~6O>LffiffiUULL ~6i51IT6ljffi6Yr, Q)1)1T@~~61516U ~(!56lJ1T B:.ffiUULL ~6i51IT6lj

6lJ6O>ffiffi6Yr, uffi(!'56lJuuCB~~UULL ~6i51IT6lj 6lJ6O>o!f>o!f>6Yr.

1. UJj?rfuffi6Yr LD!bWtb ffilTWffi,e6lffi6Yr

2. UIT6U

3. (!pL6O>L

4. @6O>!D5-5-)

5. W6!IT

6. (gffilTt§1@6O>!D5-5-)

7. QlTITLl!)-

8. UIT(!'5 LD!bWtb uJj?5-8'1TW

9. ~WffiITW

10. UIT6U, ffiITWffi,e6lffi6Yr@6lJ!b,e6l6Ui(!5!Bt9J ~WITrf1B:.ffiUULL QUIT(!56Yrffi6Yr..
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(v) !!LuShy 6T~rfl QUIT(!5LB>6Tr (Antibiotics) : @w!D$JB>WITB>(g6lJ iiL615iIT6!516\>

iiLlillIT 6T~rfl QUIT@Lffi6IT iiL615iIT6!5161iT ~61iT $JLD UIT~ffiffiUULITLD6\>

UIT ~ ffi ITffiffil61iT.!D6OT. @w !D$J ffiWITffi(g6lJ ~6\) @6OT~~6\> iiL 6IT6!T

@ 61iTD51W $J LDW IT~ 6T 61furQ 615iITW ffi 6IT iiL Iill IT 6T ~IT Q a: W $J 6\)

QU!DW6IT6!T6OT. @6\)6lJrf.JffiW - \H,~6OT6\>, kJ,61furCB - ~6\51~61iT,

6)"6\)ffiffiITW - ~61iT6OTITu51ffi ~6\>I1}-$J~CB LD!DWW \H,~6OTIT6\>.

Q6lJ6Yfl1i. B>1T[161rnf1B>6Tr: iiL615iIT$J6lJ (ga:u51Ii.@)w UIT~/ffiIT ffi@)w (l'!5B?ffil$J6\)Iill6\>

iiL 6IT 6!T QUIT @ 6!TIT6OT~ ~ ~ 6\> iiL 6IT 6!TIDJ 61fur@ uS1IT)ffi $J 6!T llj W

UIT~li.ffil61iT.!D6OT. t5161iT6lJ@W Q6lJ6YfluLj.!D1i. ffiIT[16O11flffi6IT@61fur@lillrflffi6Yfl61iT

6lJ6!TIT8:~$Jw UIT~ffiffil61iT.!D6OT. ~$J6lJ Q6lJUU (ga:u51uLj .ffil$J6\), ffiIT!J ~u516\)

~61iT$JLD (l'!5B?ffil$J6\)Iill@ll6IT6!T' 6lJITlljffiffi6Yfl61iT ~6!T6lj.

iiL615iIT6m6lJ GB>L(BU (gUIT B>8:-G8'wlljw B>IT!J61nITIB>6Yr

UW6OT!D.!D,QffiLCBu(gUIT6OT, iiL61fur615iIT(!:pl1}-wIT~iiL615iIT6ljB>$J6!T iiL615iIT6lj

QffiLCBu(guIT~6\> 6T6OTuuCBw. @$J6lJ iiL615iIT6!5161iT(g6lJ~lillw6\> ~$JLDULj,

~61iT$JLD, &$J6lJ, .ffil.!Dw, LD615iITW,iiL615iIT6!5161iT.ffil$J6\)uLj ~61iT$JLD @6lJ!D$J.!D

LDIT!D D51W $J LDffi ffil.!D ~ . @6i.J6lJIT W LDIT!D D51W $J LDffi ffi U U L L iiL 615iIT6lj

QffiLCBu(gUIT6OT iiL615iIT6lj 6T6OTuuCBw. iiL615iIT6lj U6\) ffiIT!J6O11flffi6!TIT6\>QffiLCBu

(guITffil.!D~' ~$J6lJ (1) @61fur@lillrflffi6IT, (2) kJ,8:~ffi6IT, (3) ~6lJ.!DITffi

$JffiWIT<5~6\>, (4) (g6lJW @L~~!D@) 6TCB~~8: Qa:6\>@ll~6\> (Transport)

(5) ~6lJ.!DIT6OT(ga:u51uLj (!:p$J.!D, (6) Q!I>IT~ffi6Yfl61iTQa:W6\>, (7) §jTW$JLDW!D.!D

.ffil$J6\) ~@)w.

2. iiL615iIT6!516\>(g!I>ITwffiffil@u51~ITffiffiW iiL.LD.~ffi6\>(g6\)IT ~6iu «(gu~6\>6\)6iu

~~(gu~), 6T61furI1}-(g!JIT(gu~(g~ITG~61iT, 6T6iuQffirfl~WIT, ffiIT6\)!JIT,

kJ,~Qa:(g6\)IT6\516iu (Escherichia Cholera, Brucellosis).

iiL615iIT6l516OT IT6\> iiL61IlrrLIT ~w (g !I>ITWB>6Yr

UITL.CB6\51a:w(Botulism), 6iuQL$JU(g6\)ITffiITffiffi6\>(Staphyloccal),

iiL 615iIT6lj !I> ~ a: IT~ 6\> , 6T 61fur 11}-(g !J ITffi ITffi ffi 6iu iiL 615iIT6lj !I> ~ a: IT ~ 6\>,

U W 6O11flffi 6Yfl61iT 6lJ Iill !D W U (g U ITffi @), $J LDffi (g ffi ITL ITffi ~ ffi ITffi ffi 6iu ,
$Ja:Qa:6\)IT 6\516iu, 6T61fur11}-(g!JIT(gu~(g~ITQ~6!rllffi, 6T6iu8:Qa:rfl8:~WIT , ffiIT6\)!JIT,

kJ,~G;)a:(g6\)IT6\516iu, l1}-\H,uIT@)(g6!TIT6I1Sl6iu,~6\)ITrf1u51wIT (Tularemia) ~ffilw$J6lJ

iiL615iIT6!5161iT(y)6\)W iiL61furLIT@)W (g!I>ITWffi6IT~@)w.

UITL(86\51a:W: @~ ffil6!TIT6iuL.rf1l1}-ww,UITL(B$J6\)6OTW (Clostridium

botulinum) 6T@JW UITffilJ!!rf1WIT6!516\>(g~IT61iTWW Q6lJ6Yfl!I>8:&uGUIT@6IT

(y) 6\) W iiL 61furL ITffiffiU U CBW (g!I>ITW. U ~ U U CB~ ~ W iiL 615iIT6lj, LD!DW W

L U U ITffi ffi 6Yfl6\> ~ $J L ffiffi U U L L iiL 615iIT6lj ffi6IT (y) 6\) LDITffi @$(g!I>ITW

QUQ5wUIT@llW 6)"!DuCBffil.!D~' @$(g!I>ITW !I>!JwLj LD61furL6\)~$J~ ~ITB:.@)w.

iiL61!1!T6lJ !I>~8'IT 6lJ~ JDB>IT6OT B>IT!J61!1!Trf.JB>6Yr

iiL615iIT6lj !I>~a:IT ~6\> 6T 61iTu~ @61fur@uS1rf1Iill61iT Qa:W6\>ffi6!TIT6\>

!I>8:&uG;)UITQ56IT !L615iIT6!516\> ffi6\)~~6\> ~@)w.

iiL615iIT6lj !I>~a:IT ~6\> £B?ffi61furL. ffiIT!J615iITrf.Jffi6IT!I>$JL QuWffil.!D~

1. ~IT6lJ!Jw LD!DWW 6!516\)rf.J@) (y)6\)rf.Jffi6Yfl6\51@$~ iiL$JLffiffiuuCB ffil61iT.!D

!I>8:&UQUIT@6ITffi6IT

2. ~6\) (g6lJ~UQUITQ56ITffi6IT iiL615iIT6lS16\>(ga:ITffiffiUuCB~6\>

3. ~~ffi ~6!T6lj (g6lJ~UQUITQ56ITffi$J6!T u~uuCB~~ uw61iTuCB~~6lJ~IT6\>

4. iiL615iIT6!516\>~~ffi 6T61fur6O11flffi$Jffilill6\>@61fur@IillIT @@~~6\>.

5. U6\) @61fur@Iillrf1ffi6IT !I>8:&ffiffi$J6!T iiL@6lJITffi@)~6\>.

6iuGL$JU(g6\)ITffiITB:.B>6U, !L61!1!T6lJ ,!!I~8'IT~6U (~)

6iuGL6mU(g 6\)ITffiITffiffi6U 6T61Ilrrtq.(g !JITLITffiGu51wIT

@$(g!I>ITllj61furLITffi@)w ffiIT!J6O11fl, 6iuQL$JU(g6\)IT ffiITffiffi6iu ~rf1w6iu.

iiL@$J6!Tffiffil);Qrf.J@) a:IT6\)L., ffilfiw ~~ffiW ffi6\)$~ iiL615iIT6lj QUIT@Lffi6IT,

iiL6\)IT$~ QffiIT<.!:!?ULj,mffiffiUUL.L UIT6\>. @$J6lJffi6!TIT6\> @$(g!I>ITW 6)"!DuCBffil.!D~'

@$(g!I>ITIill61iT ~D51@)£!51ffi6IT@)LDL.L6\>,6lJIT$~ LD!DWW 6lJ1ill!Dwu(gUIT ffi@).

6T 61Ilrr11}-(g!JITffiITB:.ffi6iu iiL61!1!T6lJ ,!!I~8'IT ~6U

6iuQ!JU(gLIT ffiITffiffi6iuoOot51ffiIT6\516iu (S. faecalis) 6T@JW UITffilJ!!rf1WIT6lJIT6\>

@$(g!I>ITW 6)"!DU CBffil61iT.!D6OT. @UUIT ffi IJ!!rf1WITffiffi6IT LD6!rll~ 61iT, LD!DWW
6!516\)rf.J@)ffi6IT@)L6\> uIT$J~Iill6\> ffiIT615iITuuCBffil.!D~' @$(g!I>ITIill61iT ~£!51@)£!51ffi6IT

@)LDLU;U, ~l1}-ffiffil1}- 6lJIT$~, ~11}-6lJIill!DW6lJ6\51lljL61iT 8in.I1}-W6lJuS1!Dwu(guITffi@).

iiL61!1!T6lJ ,!!I~8'IT ~6Ul61iT 6lJ6mB>ffi6Yr

1. iiL615iIT6!516\>!I>~& (ga:IT~~6\> iiL.LD. UITLCB6\518'w (Botulism)

6iuQL$JU(g6\)ITffiITffiffi6iu (Staphyloccal) !L61!1!T6lj !I>~a:IT~6\>.
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WITGb t§.I61slrr@JuS1rflUJGb
)

2. UBT615I6irr(]~rr6\> : LD61fuT,LD6UW LD!bWW ~8TU QurrQ!)6Yrffi6Yr ~£1UJ6ID6lJ

u8TGill66T a~rr6Ul~w, aD"rrLDrSJffi6Yf1~w eLIij-& Qffirr6Yr£166T!D6m". @!B~

i1LaD"rrLDw, ~8T, LD!bWW .g.j(!g&@) ~£1UJ6ID6lJ' UIT6\) ffi!D&ffiUuCBw

UIT~ ~D"rSJffi6Yf1a6UIT .g.j6\) 6U~ /TIT~ 6m"rSJffi6Yf1a 6UIT Gill)96UITW. @ ~6\)

ffiIT6m!TUUCB£166T!D Qu Q!)WUIT6UIT6m" t9J 61fuTWJuSlrflffi6Yr 6lJITlLj&ffi6ID6YT

i1L!bu~~ Q/TW~ eQ!)Gill~LDIT6m" ~IT!1)IT!b!D~6ID~ i1L61fuTLIT&@)U6ID6lJ.

U 6\) a 6lJ W 6lJ 6IDffi UJIT6m" a!1) ITW & ffi ITD"6m>f1ffi6Yr LD6U& ffiJ:Ql6Ljffi 6Yf16\)

ffiIT6m!TuuCB£166T!D6m" .

I u~~ - 121

8T~~ LDIT6m" , Q 6lJ 61fuT6IDLDUJIT6m" U IT6\) Q U 61fuT U 8TGill 6Ul Q!)!B ~

8TD"&ffiUuCB£1!D~. UIT6\) u8TGill66T @6YTrSJffi66TWffi~&@) eQ!) 51!D!B~

i1L6m!T6lJ ITffi U UJ66TU CB£1 !D~. ~D"6lJ !:516ID6UuSl6\) i1L6Yr6YT @UUIT 6Ul6\)

affiIT6U6TuLD"W(Colostrum) @~6ID6U. UIT6Ul6\)!BIT,QffiIT(!gULj, LjD"~t.DLD!bWW

6UIT&aLIT6Tu (lactose) i1L6Yr6YT~.6J"!D&@)6ID!DUJ80-85 /T~6>f~ LjD"~w affi~

(Casein) 6lJ6IDffiUJrr@)w.UIT6Ul66Tu51~LDIT6m"pH (6.6), 51!D!B~ ~LL80/T~~,

.g.j~ffi .g.j6YT6Lj !BIT ~£1UJ6ID6lJ t9J61fuTWJuSlrflffi6Yr 6lJ6YTIT6lJ~!b@) 51!D!B~

~LL80/T~~ITffi .g.j6IDLD£1!D~.u8TGill66TLDIij-,UIT6\) 8TD"&@)WffiITWLjffi6YrLD!bWW

UIT6\) ffi!D&@)W (y>6ID!D~£1UJ6lJ!b!)5l66T e!:P6UW UIT6\) .g.j8T~~LD6IDL£166T!D6m".

3. urr ~~D"rfuffi<5lb, /TIT~61!Trfuo$<5lb : UIT~~D"rSJffi~W, /TIT~6m"rSJffi~W

UIT6ID6U .g.j8T~~LD6IDLUJ80 Q/TW6lJ~6\) (y>&£1UJ urSJ@) 6lJ£1&£166T!D6m".

lij-LITQ@561fuTL QffiIT61fuTCB UIT~~D"rSJffi6ID6YT 8T~~uuCB~~6lJ~ u51ffi6LjW

.g.j 6lJ 51 UJW . 8T CB !B IT, ffi IT !bW ' !B D"ITGill @6lJ!b!)5l66T e!:P 6U LDITffi

8T~~uUCB~~6lJ~IT6\), 6TuaUITITffi6Yr LD!bWW t9J61fuTWJuSlITffi6ID6YT!B&ffi6UITW.

UIT6Ul1fu @6aiIT@;g)JuSlrflB>6Yr @Q9uu!!>JDB>IT6!IT B>ITD"6l!1!Tr5JB>6Yr

4. LDrr L&~~6lJ 61!Tlb : t9J61fuTWJ uSlrfl ffi 6Yr 6T 6\) 6U IT @L rSJffi 6Yf1~ W
ffiIT6m!TuuCB£166T!D6m". @6ID6lJ LD61fuT6m>f1~w, ~IT6lJD"rSJffi6Yf1~w .g.j~ffi

.g.j6YTGill 6\) ffiIT6m!TU U CB£166T !D6m". i1L 6U IT!B~ ~6lJ 6m" rSJffi 6Yf16\) .g.j~ ffi

U IT& l!!!rfl UJIT& ffi ~ W, @)6ID !D!B~ .g.j 6YT6Lj !d.<5 6ID/T ffi ~ W

ffiIT6m!TuuCB£166T!D6m". @6ID6lJ UIT6ID6U .g.j8T~~LDIT&@)£166T!D6m".u8TGill66T LDlij-uSl6\) UIT6\) 8TD"&ffiUuCBwauIT~ t9J61fuTWJuSlrfl .g.j!b!D

!:516ID6UuSl6\)i1L6Yr6YT~. UIT6\) ffi!D&ffiUuCBlb (y>~6\) !:516ID6UuSl6\)UIT&l!!!rflUJIT&ffi6Yr

.g.j6YT6Lj .g.j~ffiLDITffi6LjW t5166T6m"IT ulij-UUlij-UJITffi .g.j~66T .g.j6YT6Lj @)6ID!D!B~

QffiIT61fuTaL 6lJQ!)£1!D~. UIT6\) ffi!D&@)W LDIij- @W~ !:516ID6UuSl6\) UIT6Ul61IT~

UIT&l!!!rflUJIT .g.j!b!D !:516ID6UuSl6\) ffiIT6m!TUUCB£1!D~. @~6Ul(!5!B~ UIT6Ul6\)

t9J61fuTWJuSlrflffi6Yr ffiIT6m!TuuCB6lJ~!b@) Q6lJ6Yf180@51:96\)~IT66T ffiITD"6m!TW6T66TW
Q~rfl£1!D~' urr6Ul6\> t9J61fuTWJuSlrflffi6Yr ffiIT6m!TuuCB6lJ!!>!bffiIT6m" ffiITD"6m!TrSJffi6Yr

(1) u8TGill66T LDIij- (2) u8T6lS166T a~IT6\>, (3) UIT6\> ffi!D&ffiUuCBw UIT~~D"rSJffi6Yr

LD!bWW /TIT~6m"r5Jffi6Yr (4) LDITLCB~~6lJ6m"w (5) LDITLCB& QffiITLL6IDffiuSl66T

ffiIT!ba!DITLLW (6) UIT6\> ffi!Duu6lJ66T (7) !BIT.

5. LDITL&~<DI~rr(!g6lJrfu0$6YfI6\J m.-6Yr6YTo$rr!b(]JDrrLLw : LDITLCB~ Q~IT(!g6lJ~~6\>

i1L6Yr6YTffiIT!bW, .g.j~6\> ffi6U!B~6Yr6YT i1L6UIT!B~ ~8T LD!bWW ~&£1ffi6Yr

.g.j8T~~LD6IDL£1!D~. LDITLCB~~6lJ6m"~6ID~ ffi6U&@)W aUIT~W, LDITLCB~

Q~IT(!g6lJ~6ID~ 8T~~uuCB~@JwauIT~W Q6lJ6Yf1aUJWt.D i1L6UIT!B~ ~8T

LD!bWW .g.j(!g&@) QUITQ!)Lffi6Yr LDITLCB~ GI~IT(!g6lJ~~66T ffiIT!b6ID!D

.g.j8T~~LDIT&@)6lJa~ITCB, UIT6ID6UlLjW .g.j8T~~LD6IDLUJ80 Q/Tw£166T!D6m".

1. U8T615I6irr LDtq, : UIT6\> ~(!5w 6T6\)6UIT 6lS16UrSJ@)ffi~t.D 8T~~LDITffi6LjW,

8TffiIT~ITD"LDITffi6LjW 6ID6lJ~~(!5uu~ !1)6\)6U~. u8T6lS166T UIT6\>LDIij-, UIT6\>

8TD"&@)W ffiITWLjffi6Yr @6lJ!b6ID!D 8T~~LDITffi 6ID6lJ~~(!5uu~ .g.j6lJ51UJw.

'ffiITWLjffi6Yf16\> i1LLU@)~ .g.j~ffiLDITffi t9J61fuTWJuSlrflffi6Yr U6\>£1 QUQ!)ffi

6J"~6lJITffi .g.j6IDLD£166T!D6m". ffi~ffi~UUIT6m" u8T6lS166T UIT6\> LDlij-uSl~6Yr6YT

w~(y>6Yr6YT ffi!D&ffiUULIT ~ UIT6Ul6\> i1L6YrffiITlbt516\> i1L6Yr6YT ~6ID6YT ffi6Yr

6lJJ:QlUJITffi Q/T6\>~t.D t9J61fuTWJuSlrflffi6Yr U6\>£1 QU(!5@)£166T!D6m".
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6 . urr6\> 0$JDuu 6lJ6irr : affi CB 6lS16ID6YT6lS1&@)t.Dt9J61fuTWJuSlrflffi6Yr UIT6\>

ffi!Duu6lJ66T e!:P6ULDITffi UIT6\> .g.j8T~i'5LD6IDLUJ80 Q/TWUJ6UITW. .g.j6lJITffi6Yr

8T~~LDIT6m" i1L6IDL i1!:..CBUU~L66T, UIT6\> ffi!D&@)W (y>66T 6IDffiffi6ID6YT

ffi(!g~6\> .g.j6lJ51UJw. 6lS1D"6\>!1)ffirSJffi6ID6YTQ6lJLIij- 8T~~LDITffi 6ID6lJ~~&

QffiIT6Yr6YT a6lJ61fuTCBw. e!:P&£16UlQ!)!B~ Q6lJ6Yf1aUJWw ~D"6lJW, @(!5LD6\>,

~WLD ~ @6lJ!b!)5l66T e!:P6UW Q6lJ6Yf1aUJW£166T!D t9J61fuTWJ.uSlrflffi6Yr

U6\>a6lJ W a!1)ITW ffiL~~ffi6ID6YT <DIffiIT61fuTlij-Q!)uu~IT 6\) .g.j6ID6lJ UIT6\>,

UIT6\) ffi!D&@)W /TIT~6m"W, UIT6\> ffi!D&@)W @LW ~£1UJ6lJ!b6ID!D

.g.j6IDLUJITLD6\> UITIT~~& QffiIT6Yr6YTa6lJ61fuTCBw.
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8. ,ffifr: .Jj.j8T~~LDrr6iIT ,ffirftffiIT (y>6\)LDrr 8> !:QJ61fur@uSlrft8>6Yr UIJ6}J 6}JrrLiJuLj61furCB.

6T 6iIT(g6}J ~LiJ615)LDWrr 6iIT ,ffirft615)6iIT 8> Gl8>rr61furCB urr Efu urr ~@lJtb, LD!b Wtb

ITrr~6iITrfu8>615)61T 8T~~uuCB~~ (g6}J61fur(8tb. ,ffi615)1J 8T~~uuCB~~ @)(g61TrrrftffiIT
(gITfr 8>8>6\)rrtb.

~lJtb A urr6\> LDJDWtb urr6\>G'lurrQ5L..8>6TAm- !!>IJ .Jj.j61TmTCBa:.6Yr

6T6lfuT QUrT(!96Tr ffi6Tr

!:QJ61fur@ uSlrft uSlffiIT .Jj.j61T6lJ tb u rr 6\51ffiIT ~ IJ(y:>tb : (@!t>@ w ~
~IJ 8>8>LCBuurrCB ,lliIW6}J6iIT~@6iITlJrrEfu ,lliIfr6mITuSl8>8>UULCB6Yr61T6iIT. urr6\51Efu

8>rr6mITuuCBtb !:QJ61fur@uSlrft8>6'If1ffiIT .Jj.j61T6lJ £(gJ:!? Gl8>rrCB8>8>UULCB6Yr61T~.

1. 8>!D!t>~ urr6\51Efu (g8>rr615)6\) (coliform) !:QJ61fur@uSlrftuSlffiIT .Jj.j61T6lJ

1 : 100 ,ffifr~~ ,lliI615)6\)uSlEfu (g8>rr615)6\)urrtb @Efu6\)rr~ @(!5!t>~rrEfu

@(!5U@8>IJLDrr6iIT~.

2. ~LiJ615)LDuuCB~~UULL urr6\51Efu (g8>rr615)6\) !:QJ61fur@uSlrft8>6'If1ffiIT .Jj.j61T6lJ

,ffifr~~ ,lliI615)6\)uSlEfu 1:10 - @(!5U@8>IJLDrr6iIT~.

1. ~!JLD A ffijD!t~

UrTGU ~W6U)LD

U(Bit[JJLD (lp6iIT

6\51 2. ~!JLDA
UrTGU LDjDIDlLD

UrTGU

QUrT(!9Lffi6Tr

uSlrft8>6'If1

Q6lJUYLD

so°F 6lJ6U)!J

@j6Yfle!!)L(B~GU,

LDJ!JIDlLD &.I(g~

,ffil6U)6\.JuSlGU

~W6U)LDU

u(Bit[JJ~GU

6lJ6U)!J 6U)6lJit[JJ

@(!9it~GU.

4s0F 8:;@j

(&.I) &.I~J!J@j

@j6U)jD6lJrTffi

@j6Yfle!!)LLU
ULL

,ffil6U)6\.Jffi6Tr

UrT 8:;l<!>rflWrT6I5l6iIT

&.I6YT&J u5l.6I5l.

~6Of1it~ UrT6I5lGU

LDjDjD UrT§1JL6iIT

ffi6\.J8:;ffirT!f>

,ffil6U)6\.JuSlGU

UrT8:;l<!>rflwMsl6iIT

&.I6YT&J 1,0000

u5l.6I5l8:;@j
u5lffiITLDGU

@(!9it~GU.

UrTGU LDJ!JIDlLb

UrTGU

QUrT(!96Tr ffi6Yfl6iIT

UrT 8:;l<!>rflwit.@6iIT

&.I6YT&J20,0001
u5lGU6I5l, (gffirr6U)6\J

um'rLD t9J6lfuTWJ
uSlrflffi6Yfl6iIT

&.I6YT&JI0 1u5lGU6I5l

&.I6YT&J u5lffirTLDGU

@(!9it~GU.

U@)~ 11 IDJDIDJWU@)~ 12 .

(g6lJ.@UQUrT(!9Lffi6Tr

LDJ!JIDlLD @~!J

QUIT(!96Tr ffi6Tr

(g)!)rTW 6T.@i'r
QffiIT6YT6YfI

(!LuSli'r 6T .@rfl)

0.05 &.I6\.J@j/

u5l6l5l8:;@j

@j6U)jD6lJrTffi

UIT6hJ(gULI!j-6iIT

&.I6YT&J 1 u5l.lill

u5l.6I5l. &.I6YT&J8:;@j

@j6U)jD6lJrTffi.

Points to remember

1. !L6O1IT6U)6lJQffiL(BU(gUrT ffiU- Q8'WlLJLDt9J6lfuTWJuSli'rffi6Tr uJ!J!DI &.I!DI~GU.

2. UrTGUQffiL(BU (gUrT6lJ~J!JffirT61ITffirT!J6O1ITrnffi6U)6YTyrfl!t[JJ QffirT6Tr~~GU.

3. UrT6I5l6iIT~!JLD uJ!J!DI &.I!DI!t[JJ QffirT6Tr~~GU
u rr61516U'r ~!J tb : u rr 6\51ffiIT ~ IJ~ 615) ~ 8>61furCBt5I It}-8>8> ~ ~ 6lJ tb

.Jj.j61T61~'Ltq-!b@) UIT6\51ffiIT ~lJtb urrfr ~~Efu 6TffiITW Gluwfr. urr 6\51ffiIT ~IJ

.Jj.j61T6>JCB,urrEfu ~!bu~@, ~LiJ615)LDuCB~~~Efu, LD!bWtb 615l61rll(gwrr&1~~Efu

~&1W6}J!b615)!D Glurr W~~~. @615)6}J (gLD~tb 8T8>rr~rrlJtb,

~LiJ615)LDUuCB~~~Efu, urr 6\51Efu ~6iT61T !:QJ61fur@uSlrft8>6'If1ffiIT.Jj.j61T615)6}J

GlurrW~!f>~' @ Llj.6T6iu.uu6'If18> GI~Efu~ ITfr6>J6iu(U.S. Public Health
Service Publication) Gl6}J6'If1uSlLCB6Yr61T u5lEfu8> ~tq-6iITffiIT6iu .Jj.j61furCB(g8>rrCB,

~lJtb A urrEfu LD!bWtb urrEfu Glurr(!56'1f1Efu 8>rr6mITuuCBtb (g6}J@Glurr(!56Yr8>6Yr,

urr 8>I<!>rftwrr LD!bWtb Gl6}Juutb @6}J!b£61ffiIT .Jj.j61T6lJ £(gW

Gl8>rrCB8>8>UULCB6Yr61T ~.

Self evaluation

1. QUrT [JJ6lJrT61IT !L6O1IT&J 6lJ6U)ffiffi6Tr WrT6U)6lJ?

2. !L6O1IT615lGU t9J6lfuTWJuSli'r ffi6Tr 6lJ6YT!Ju- Q8'WlLJLD ffirT!J6m5f1ffi6Tr WrT6U)6lJ?

3. !L6O1IT&J QffiL(BU (gUrT6lJ~J!JffirT61IT ffirT!J'6O1ITrnffi6Tr WrT6U)6lJ?

4. UrT6I5lGU .t9J6lfuTWJuSli'r ffi6Tr (g~rT6iIT IDl6lJ~J!JffirT61IT (yJ6\.JffirT!J6O1ITrnffi6Tr WrT6U)6lJ?

5. ffiit~LDrT61IT UrT6I5lGU @(!98:;ffi(g6lJ6lfuTl!j-w ~!J'8:;ffiL(BUrT(Bffi6Tr UJrT6U)6lJ?
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,-u

6T6lfuT &.I6YT6lf(B QLDit6I5l6iIT $6\.JLD

@j6U)jDUUrT61IT QLDrTit &.I6YT&J u5l.6I5l

(gITrT 6U)61IT ffirT6\.J

&.I6YT&Jffi6Tr LD6m5f1

1.
u5lffi )!)6iIT IDl. S LDJ!JIDlLD &.I!f>J!J@j

0.2 u5lGU6I5lw6iIT

(gLDLD &.I6YT&J8:;@j tDffirTLDGU

3 to 4 0.2 to 0.1 u5lGU6I5lw6iIT
2. )!)6iITIDl. 6lJ6U)!J

3. ffiLDIT!Jrr ffi 1 to 2 1 to S u5lGU6I5lw6iIT

6lJ6U)!J

4. u5lffi (gLDrT 8'LD O.S S u5lGU6I5lw@J8:;@j (gLDGU
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LDcrnin- {9Jcrnin-~u5Irf1lUEfu

kJ,u51u51m<"2lDJDU!JUt51tfu ffiIT6151ITU(Btb !1)61Trr!B!1) !BI6ID6Uu51tfu !L6Tr61T

COIUIT@Lffi6Tr lD615m- 6T 6nTU U (Btb 6tlI6)J8'IT UJ~~tfu, lD615m- !1)IT6)J!J~~JD@)

<"2!1)6ID6)JUJIT6nT@UJlf.ffi~ !1)ITffiJffilUJ!1)ITffi6Ljtb, ~LLU COIUIT@6ID61T 6)J1:J;.>ffiJffilll..jtb')
!1)IT6)J!J 6)JIT);j;?If.6IDffi(!;P6ID!!)If.@) uUJmu(Bffil !!)@.!. lD615m- utfu<"26)JW 6)J6IDffiUJIT6nT

ffi 6UfIlD COIU IT@6Trffi6ID61T COIffi IT615m-(B6Tr61T6nT. lD615m-6mITlm @5);j;?!BI6ID6U

utfu<"26)JW !BI6ID6Uu51tfu!1)6UfI~!1)m 6IDlD COIuJD!!)@.!. lD615m-, UITIf.l!!!rflUJITffi6Tr,

kJ,~6ID8'ffi6Tr, ~1f.tq..<"26nTIT6IDlDtflLtq..6iu UITtflffi6Tr, 8@ COI8'tfu !Lu51rflffi6Tr

~ ffilUJ6)JJD6ID!!) COIffiIT615m-(B6Tr61T6nT. @UJJD6IDffi u51tfu lD615m- U tfu<"26)JW
6)J6IDffi UJIT6nT !L u51rflffi6Tr COI!1)ITL rrLj If. ffi IT6nT 8' If.~ 6)JITW!B!1) @L lDITffi

6tlI61TffiJ@)ffilm!!)6nT. lD615m-6mITltfu JI>6IDLCOIuWtb !Lu51rr <"26)J~ 6tlI6ID6nTu51m

ffiIT!J6151IT~~tfu ffi6UfllD COIUIT@Lffi6Tr tfl6ID!1)Il..jW~tfu, UIT6ID!!)ffi6Yf1m tfl6ID!1)6Lj

uu51rr ffi~ If.@) <"2!1)6ID6)JUJIT6nT ~LL808'~@.!lf.ffi~tb ffil6IDLUU @.!tb

JI>6IDLCOIuWffiI!!)@.!.

lD615m- W!B@.! COIurflUJ U@)~UCOIUIT@Lffi6ID61T COIffiIT615m-L@.!.~6ID6)J (1)

f5rr (2) !1)IT@.!COIUIT@6Trffi6Tr,(3) ffiITJDW, (4) ffirfllD COIUIT@Lffi6Tr lDJDWtb

(5) !Lu51rfl6nTffiJffi6Tr C{:9J615m-@u51rrffi6Tr) ~@)tbo @u U@)~ COIUIT@Lffi6Yf1m

~61T6Lj 8<"2!J ~61T6)JITffi @tfu6UITlDtfu lD615m- lDJDWtb @L~~JD@) 6)JDu

lDITwu(Btb. lD615m-6mITltfu !L6Tr61T !BI615m-@u51rflffi6Yf1m ~61T6Lj lD615m-6mITlm

ffi6UfllD COIUIT@6Trffi6ID61T 8'ITrr!B!1)@.!o 6)COI6nTm!!)IT tfu lD615m-6mITlm ffi6UfllDU

U@)~, ffiITJD<"2!!)ITLLtblDJDWtb ~LL808'~@.!lf.ffi6Tr, f5rr @@~~If. COIffiIT6Tr~tb

~!!)m ~ffilUJ6)JJD6ID!!) !BIr'r6151ITu51lf.ffilm!!)6nT.

lD615m- !L 6Tr61TITrr!B!1) 8' If.~ UJJD!!) COIuIT@6Tr ~ tfu 6U. @@.! 8@

!Lu51rruCOIuIT@6Tr ~tb. 8@ ffil!JITtblD615m-6mITltfu6)!!)If.@)6ID!DUJ 1 u51tfu615)UJm

!BI615m- 6mITlu51rflffi6Tr ffiIT6151ITuu(B ffilm !D6nT. lD6UfI!1)m !1)m 6)J61T~~ JDffiIT ffi

lD 615m-6ID 6151IT JI>tb t5I 6)JIT);j;?ffil!!)ITm . lD615m- !1)m 6)J61T~~ JD@)

!BI615m-@u51rflffi6ID61T 8'ITr'r!B@.!6Tr61T@.!.lD615m- 6Tmu@.! !BI6ID6UUJIT6nT~Lffitb

~tfu6Uo 6)J61T!JIf. 8in.tq..UJ@.!.lD615m-6mITltfu!L6Tr61T !BI615m-6mITlu51rflffi6Tr~~§1.16Tr61T

ffi rfllD COIU IT@6Tr, lD 615m- ffi 6ID!J8' tfu , lD 615m-6mITlm ffi ITJD<"2!!)ITL L ~6ID !1)
!BIr'r6151ITu51lf.ffil!D@.!.~ffi<"26)J lD615m- COI!1)ITLrr80tflUJITffilDIT!DIf.8in.tq..UJ ~Lffitb.

6tlI6ID61T !BI6U~~tfu ffiIT6151ITuuCBtb lD615m- ffi6ID!J8'615)tfu K+, Na+ Mg++, Ca++,

Fe+, S No3-, PO4 lDJDWtb t51!D ~UJ6UfIffi6ID61T COIffiIT~(B6Tr61T@.!- @!B!1)

~UJ6UfIffi6Tr 6)J61TrruLj ~Lffi~~tfu (!;plf.ffilUJ uffiJ@) 6)Jffillf.ffiI!D@.!- 6)J61TlDIT6nT
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lD615m-6mITltfu!1)IT@.! !LULjlf.ffi61TITffi @!!)!B~ !1)IT6)J!J, 6tlI6UffiJ@) !LL615)6\5)@!B@.!

ffil6IDLlf.ffiCOluWtb ffirfllD COIuIT@6Tr FF(BCOI8'wffil!D@.!o ~!1)mITtfu lD615m- u51ffi

tfl!D!B!1) @UJJD6IDffi 6)J61TlDITffi 6tlI61TffiJ@)ffil!D@.!.

U6U~!JUULL lD61fur !BI61fur@1)JuSlrf1ffi6Yf1m u!J6)Js\:>

lD615m- 5 6)J6IDffiUJIT6nT !BI615m-@u51rflffi6ID61T COIffiIT615m-(B6Tr61T@.!. ~6ID6)J

UITlf.l!!!rflUJIT(bacteria), kJ,~6ID8' (fungi), ~1f.tq..<"26nTIT 6IDlDtflLtq..6iu (Actino-

mycetes), ~s\:><"2ffi (algae) lDJDWtb W<"2!JITL<"2LIT<"28'IT6)JIT(protozoa) 8@

COI8'tfu !Lu51rflffi6Yr~@)tb. @~s\:> UITIf.l!!!rflUJITCOIu@tbuffiJ@) 6)Jffillf.ffiI!D@.!.6Ts\:>6UIT

6)J6IDffiUJIT6nTUITIf.l!!!rflUJIT6LjtblD615m-6mITls\:>ffiIT6151ITuu(Bffilm!D6nT. 6)COI6nTm!!)ITs\:>

6Ts\:>6UIT 6)J6IDffiUJIT6nT ffirfllD ffi~6Lj !BI6U~~tfu <"28'rrIf.ffiUuCBffilm !!)6nT.

lD615m-6mITltfuffiIT6151ITUU(BtblD615m-6)JIT);j;?UITIf.l!!!rflUJITIf.ffi6Tr ffirfllD COIUIT@6Trffi6ID61T

tfl6ID!1)uu~§1.Itb, lD615m-6mITltfu !L6Tr61T COIUIT@Lffi6Tr UUJ@,lJ6Tr61T COIUIT@61TITffi

lDITJD!D lD6IDLUJ COI8'w6)J~§1.Itb, !BI615m-@u51rrlf.COIffiITtfu615)ffi6Tr!1)UJITrfluu~§1.Itb

C, N, P, Fe, S lDJDWtbMg @6)JJD!)51m !Lu51rrLj6tll @!J8'ITUJ6nT Br1:J;.>JDtfllf.@)

!L!1)6Ljffilm!D6nTo lD615m-6mITltfuffiIT6151ITuuCBtbUITlf.l!!!rflUJITlf.ffi6Yf1m6T615m-6mITlIf.6IDffi

lDJDWtb 6)J6IDffi lDJD!D !Lu51rflffi6ID61T6tlIL u51@)~UJITffi ffiIT6151ITuu(Bffil!D@'!o8@

ffil!JITtb lD615m-6mITltfu U 6U u51tfu6\5)UJm U ITIf. I!!!rflUJITIf. ffi6Tr @@UU!1)ITffi

ffi6151ITIf.ffilLUUL(B6Tr61T@.!-

8@ ffil!JITtb lD615m-6mITls\:>U6U u51tfu6\5)UJm ~lf.tq.. <"26nTIT6IDlDtflLtq..6ffi16iu

kJ,~6ID8'ffi6Tr ffiIT6151ITuu(Bffil!D@.!. @~tfu <'!:plf.ffilUJlDIT6nT ffiIT6151ITuu(Bffilm!D

<"2Urfl6nTffiJffi6Tr<"2JI>ITIf.ffiITrrtq..UJIT(Nocardia) 6iuCOl!Ju<"2LIT6IDlDtf16iu,(stereptomyces)

lDJDWtb 6IDlDlf.<"2!JIT6iu<"2uIT!JIT ~ffilUJ6ID6)J. lD6ID1:J;.>If.@)Ut5I m lD615m-6mITlJD@)

8@6tlI!1) lD6151IT~6ID!1)1f.(musty adaur) COIffiIT(BUU@.!@!B !BI615m-@u51rflffi<"261T

~@)tb. @!1)JD@) ~1f.tq..<"26nTIT6IDlDtflLtq..m 6ip<"2UIT@<"26U8'@,lJtb 8@

ffi IT!J 6151ITlD ITffi !L 6Tr 61T @.!. ~ If. tq.. <"26nT IT 6ID ill tfl L tq..6iu tfllf. ffi6U IT6nT ffirt1lD

COIuIT@6Trffi6ID61T tfl6ID!1)~@.! lD615m-6mITlJD@)6)J61T~6ID!1) COIffiIT(Blf.ffil!D@'!'@6ID6)J

!BI615m-@ u51 rr COIffi ITtfu 615) ffi 6Tr !1)UJ ITrfl U U ~ tfu !L !1)6Ljffil!D@'!- U tfu{g 6)J W

6)J6IDffiUJIT6nT !BI615m-@u51rr COIffiITtfu615)ffi6Tr ~lf.tq.. <"26nTIT6IDlDtflLtq..6iu615)@!B@.!

!1)UJITrt1lf.ffiuu(Bffilm!!)6nT 0 lD615m-6mITltfu !BI615m-@u51r'rIf.COIffiITtfu615) lD@!B@.!ffi6Tr

@@UU6ID!1) ffi615m-(B t5I tq..uu@.! u51ffi ffitq..6nTtb- .

8@ ffil!JITtb lD615m-6mITltfu kJ,~6ID 8'ffi6Yf1m 6T615m-6mITl1f.6IDffi 8@

~u51!J~~615)@!B@'! !BIT!!)ITu51!Jtb 6)J6ID!J <"26)JWUL6UITtb. @6ID6)J ffiITJDW
@51:J;.>615)tfu6)JIT1:J;.>If.8in.tq..UJ6ID6)J.Lj6tll <"2lDJDU!JULjIf.@) ~@ffiltfu 6)JIT);j;?ffil!D@.!o

@ 6ID 6)J 6)J 6Yf1lD 615m- L 6U ~~ tfu 6iu <"2U ITrr ffi 61T IT ffi 6Lj tb , 6ID lD ~ 615) UJ lD IT ffi 6Lj tb

ffi IT6151IT U U (Bffil !D@.!o @u kJ, ~ 6ID 8' ffi 6Tr !1) IT6)J!J ~~ Br U COIU IT@6Trffi61TIT6nT

COI8'tfu§1.l<"26UIT6iu, v COI~u51 COI8'tfu§1.l<"26UIT6iu, 6\5)1f.6UfIoirr, lDJDWtb COIulf.tq..m

~ffilUJ6)JJD6ID!!) tfl6ID!1)lf.ffilm!D@.!.
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LD6Uirr6mIT16i.JffiIT6iRITUUCBW UIT8o~rflWIT8offi6Yr LD!bIDJW kJ,c56i5)8'ffi6i5)6rf

6151L umflffi6Yf16<iT 6T6Uirr6mIT18o6i5)ffi u51ffi8o @)6i5)JD61.j.

U IT8'1ffi 6Yf16i.J U 806i5)8' U IT8'1 ffi 6Yr LD!bIDJW 6i5)L W ITL L 6iu u51ffi

(p8o£lwLDIT6iIT6i5)6lJ. @6i5)6lJ kJ,u51u516<iT(gLD!bU!JUt.516i.J ,J}.j!1)!b@)£19 ,J}.jCB8o£l@)Jw

ffiIT6iRITuuCB6lJ!1)!b@) ffiIT!J6iRITW. ,J}.j6lJ!b!J516<iT e6Yf180 (g8'IT8o6i5)ffi(gW ~@)W.

U IT 8'1 ffi 6Yf16<iT !L u51 IT (g 6lJ 1bl ~ ffi 19 61.j ffi 6i5) 6rf U IT & ~ rfl W IT& ffi 6Yr LD!b IDJ W

kJ,c56i5)8'ffi6Yr LD6i5)JD8o£l6<iTJD6iIT.

8'16U ~6i5)6Uffi6Yf16i.J UIT8'1ffi6Yr (P8o£lWLDIT6iIT LD!bIDJW uw6<iT!1)@W

LDIT!b JDrfuffi6i5)6rf !L 6UirrL IT8o@)£l6<iTJD6iIT. @!1)!b@) !L!1) IT!J6iRITLDITffi !1)rflar ')

~ 6Urfuffi 6Yf1@)JW, LD6Uirr ,J}.jrfl,U Lj 6) !b uCB W ~ 6Urfuffi6Yf1@)JW UIT8'1ffi6Yf16i.J

.'!)6i5)LGlUIDJW e6Yf180(g8'IT8o6i5)ffi~ 1blJD6<iTLD!bIDJW t.51JD 6lJ6rfIT8'16i5)!1) LDIT!bJD

~ffi1961.jffi6Yf16iITIT6i.JffirflLD GlUIT@Lffi6Yrffi6Yf16<iT(g8'ffirfJULj {9.IT6UirrLuuCB£l6<iTJD6iIT.

LD6Uirr6mIT16i.J ffiIT6iRITUUCBW e@ Gl8'6i.J !Lu51rfl6iITrfuffi6Yr ffi6i5)8'u516i5)19

!Lu51rfl6iITrfuffi~W ,J}.jt.5UIT8offi~W ~@)W. @6lJ!b!J516<iT 6T6Uirr6mIT18o6i5)ffi ffirflLD

GlUIT(56Yr ffi6Yr ~6i5)JD!f>!1) FF!JLD6Uirr6mIT16i.J e@ £l!JIT(p8o@) 8'16Ut9IT!J516151@!f>~

U 6U ~ u51!Jrfuffi 6rf ITffi (g 6lJ IDJU L L 6i5)6lJ . @6i5)6lJ U IT8:, ~ rfl W IT& ffi 6i5)6rf

!LL GlffiIT6Yr6lJ!1)IT6i.J (p8o£lw~~6lJW 6lJITw!f>!1)6i5)6lJWITffi ffi@!1)uuCB £1JD~.

@Jom~uS1rfl&6YfIm 6Tom61rnfl8:,61f)& ,J}.j@&rfl8:.@>tD &ITIJ61rnfI&6IT

@J6UirrWDJu51rflffi6Yf16<iT6T6Uirr6mIT18o6i5)ffi6i5)W,J}.j1blffirfl8o@)W ffiIT!J6mIT1ffi6Yr

(1) LD6Uirr6mIT16<iTFF!JUU!1)W (2) ffiIT!bIDJ (3) Gl6lJUUW (4) ffiIT!J ,J}.ju516U~

!1)6<iT6i5)LD,(5) ffirflLD, ffi61IT1LDGlUIT@Lffi6Yr %£lw6lJ!b6i5)JD !L6Yr6rfL8o£1Il.j6Yr6rf~.

(gLD@)JW uu51rflCB!1)6i.J, !L~!1)6i.J, ~6i5)6UuuCB~~!1)6i.J, LD!bIDJW LD6Uirr6mIT16<iT

~19 W ~ £1W6i5)6lJIl.jW !;9J6UirrWDJu51rflffi6Yf16<iT 6T6Uirr6mIT1& 6i5)ffi6i5)W

,J}.j1blffirfl8o@)W.

LD6Uirr6mIT16<iTl'F!Juu!1)w : !;9J6UirrWDJu51rflffi6Yf16<iT Gl8'W6i5)6U LD6Uirr6mIT16<iT

l'F!Juu!1)w @@ (P6i5)JDffi6Yf16i.J ffiLCBuuCB~~£lJD~. d5IT,

Lj(gIJITL(gLITt.516rfIT8'~1bl6<iT (p8o£lw U@)1blu GlUIT@6Yr ~6iIT !1)IT6i.J,8inL6Uffi

6lJ6rfIT808'1 LD!bIDJw Glu @8offi~ 1bl!b@) ,J}.j1blffiLDITffi ,J}.j6Yf18offiUUL(g6lJ6UirrCBw.

~ 6iIT IT6i.J FF!J U U !1) W ,J}.j1bl ffi LDIT@) W (g U IT~ !;9J 6Uirr WDJ u51 rfl ffi ~ & @)

,J}.j6Yf18offiuuCBw d5rfl6<iT ,J}.j6rf61.j ,J}.j1blffiLDIT6lJ!1)IT6i.J6lJITIl.jUrflLDIT!bJD~1bl6<iT,J}.j6rf61.j

@)6i5)JD8offiUULCB ,J}.j!1)6<iT ffiIT!J6iRITLDITffi ~8:,8'1~6<iT Glu JDuuCBw ,J}.j6rf61.j

@)6i5)JD8offiUULCB ffiIT!b!J516i.J6UIT!1)~~~6i5)6U6i5)W !L@6lJIT@)£lJD~. FF!JUU!1)W

LD6Uirr6mIT16<iT~6i5)6Uffi6Yf16i.J GlLD6i.J6I51w UL6ULDITffi ffiIT6iRITuuCB£l !D~. d5rfl6<iT

,J}.j6rf 61.j LD6Uirr6mIT16i.J ffi IT6iRITU U CBw ~ 6i5)6U ffi 6Yf16i.J ,J}.j6rf 6151!b (g ffi !b U

,J}.j1blffirfl8o£l!D~. LD6Uirr6mIT16<iTFF!JUU!1)W d5ITUIT8'6iITW, d5IT 6lJI1}-8offiuuCBw

LD!bIDJw uw6<iTuCB ~~w (p6i5) !Du516iITIT6i.J UIT1bl8offiuuCB£l !D~.
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ffi ITJi>(g !DITL L W : ffi IT!b IDJ80 ~ 19 61516i.J 6lJ IT~ W !L u51rflffi 6Yf16<iT

6lJ6rfIT808'18o@) ffiIT!bIDJ u51ffi ,J}.j6lJ8'1wLDIT£l!D~. @6lJ!b!J516<iT 6lJ6rfIT808'1 d5IT

(g!1)rfu@)w ~6i5)6Uu516i.J @)6i5)!D8offiuuCB£l !D~. ~8o8'1~6i5)6iITuw6<iTuCB~1bl8o

GlffilT6Yr£l6<iT!D !;9J6UirrWDJu51rflffi6Yf16<iTep6ULDITffi !1)61IT1~!1) ~8o8'1~6<iT ,J}.j6rf61.j

@)6i5)!D8offiUULCB ffiIT!b!D!b!D ~~6i5)6U !L(56lJIT8offiuuCB£l!D~. @!f>~6i5)6U6i5)W

!1)ITrfu£l8o GlffiIT6Yr£l6<iT!D !;9J6UirrWDJu51rflffi6Yr LDLCB(gLD u6i.J£1uGlu@ffi (pl1}-ll.jw.

Gl6lJU U W: 6T 6i.J6U IT !L u51IT ~GI!1) ITt§16i.J ffi IT!b IDJGl6lJ UU ~1bl6iIT IT6i.J

ffiL CBuuCB ~!1)uuCB 1f,]!D~. ,J}.j!1)6iITIT6i.J !;9J6UirrWDJu51rflffi6Yf16<iT 6lJ6rfIT 8o8'18o@)

Gl6lJUUW e@ ffiIT!J6mIT1WITffi ,J}.j6i5)LD£l!D~. e6iJGl6lJIT@ !;9J6UirrWDJu51rflll.jw

e@ @)!J51ut.51LL Gl6lJUU ~6i5)6U u516i.J 6lJ6rfIT£1!D~. Glu@WUIT6UIT6iIT

!;9J6UirrWDJu51rflffi6Yr 25 -35°C u516i.J 6lJ6rf!J & Bin.I1}-W6i5)6lJ (mesophiles ). 8'16U

@6iITrfuffi6IT@@U~8o@) £(g19 6lJ6rf!J8oBin.I1}-W6i5)6lJ.,J}.j6i5)6lJ6i5)8'8o(g!JITt.5161516iu

6T6iITUUCBW (psychrophiles) GI!1)IT(gLDITt.5161518o (Thermophilic) 6lJ6i5)ffi

!;9J6UirrWDJu51rflffi6Yr 45 -65°C Gl6lJUUrfuffi6Yf16i.J 6lJ6rf!J 8oBin.Lq-W6i5)6lJ.

pH: GlU@WUIT6UIT6iIT!;9J6Uirr@u51rflffi~8o@) e@ .'!)CB~6i5)6U (Neu-

tral pH) 8'IT!1)ffiLDITffi,J}.j6i5)LD£l!D~. ,J}.j1blffi,J}.ju516UW,J}.j6i.J6U~ ,J}.j1blffiffilT!J

~6i5)6U GlUIT~6lJITffi !;9J6UirrWDJu51rflffi6i5)6rfUIT1bl8o£l!D~. 6i5)~L!J~6<iT ,J}.jw61IT1

,J}.jLIT~1bl ,J}.j1blffiLDIT@)W (gU IT~ @J6UirrWDJu51rflffi6Yf16<iT 6T6Uirr6mIT18o6i5)ffi

@)6i5)!D8offiU uCB£l!D~. LD6Uirr 6lJIT19 kJ,c56i5)8'ffi6Yr ,J}.j1blffi pH ,J}.j6rf6151Ji>@)

!L6iRITIT61.j 1blJD6<iT GlffiIT6UirrL~. 6T6iIT(g6lJ LD6Uirr6lJIT19 kJ,c56i5)8'ffi6Yr 6lJ6rf!J

@)6i5)!D!f>!1)6rf61.jpH ,J}.j6i.J6U~ .'!)CB~6i5)6U pH 8o@) £19IT ffi @@8offi (g6lJ6UirrCBw.

&rflLD &61IT1LD ~LLUGlUIT@L&6IT

!;9J6Uirr6mIT1u51rflffi6Yr6lJ6rfIT6lJ!1)!b@)W (g6lJ6i5)6U Gl8'ww61.jw, LD6Uirr6mIT16i.J

6lJIT1961.jW ffirflLD ffi61IT1LD ~L L U Glu IT@Lffi6iT ,J}.j~WIT6lJ 8'1w LDIT£1!D~.
6lJITIl.j8offi6Yr, ,J}.ju516UW 8'1!J51w Glu rflw !1)61IT1LDrfuffi6Yr, !1)IT~ !LuLj 8offi6Yr

~£lw6i5)6lJ (g6lJ1bl8o ffiIT!J6mIT1ffi6Yr~@)w.

i>mLD !1)@tD @Jom~uS1rfl&~8:.ffilmLWIT61IT <DI!1)ITLITLj&6IT

~6i5)LD !1)@w GI!1)ITL ITLj, 6T1blITLD6i5)!D GI!1)ITLITLj 6T 6<iTIDJW

,J}.j6i5)19 & ffi U uCBw. e@ 6lJIT19 6151L ~ 1bl6<iT !L u51rfl61lTrfuffi 6Yf16<iT 8' LD~ 6i5) 6U,

@J6Uirr@u51IT ffi 6Yf16<iT GI !1)ITL ITLj ffi6rf IT@)JW , Bin.L CB 6lJ IT19 &6i5)ffi W IT@)Jw

~IT6iRITu518offiuuCB£l!D~. ~6i5)LD !1)@w GI!1)ITLITLj 6T6<iTu~ e@ !Lu51rfl6iITW

LD!bGl!DIT@ !Lu51rfl6iIT~1bl6<iT (gLD6i.J 6)!buCB~~w !1)CBuLj 61516i5)6rf61.jffi6rfIT6i.J

!L 6UirrL IT£1!D~ . @80Gl8'W 6i.JU ITCB ~ 6UirrL ffi(g 61IT6iu WW 6T 6<iTIDJW

,J}.j6i5)19 & ffiU U CB£1 !D~. ~6i5) LD !1) (5 W @J6UirrWDJu51IT ffi ~ & £l6i5) L W IT6iIT

GI!1)ITLITLjffi6YrC!}>6<iTIDJ 6lJ6i5)ffiuuCBw. ,J}.j6i5)6lJ,J}.jLD6<iT8'6I518'W (Amensalism)

(gUITLl1}-ffi6Yr(competitions) LD!bIDJWeLCB6!fuT6mIT1~~6lJw ~@)w.
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~LD6iIT .g:.6\5).g:.1D(Amensalism)

~LD6iIT8'61518'1D 6T6iITU~ @l61fur@uS1ITffi(5ffi@) @6mLWIT61IT ~6mLD

~(51D Q~ITLITY ~@)ID. @@6b e(5GlJ6mffi @l61fur@uS1IT LDJDG1JDIT(5 GlJ6mffi

@l61fur@uS1(5ffi@) ~6mLD uwffi@)ib. (gLD~ib @~Q~ITLITrSl6b @!J61furLITGlJ~

GlJ6mffi @l61fur@uS1!JIT6b <..':P~6bGlJ6mffi @l61fur@uS1(5ffi@) 6T6uGill~ Gill6mGYT6l.jib

@ (5 ffiffi IT ~ . cF16U GlJ 6m ffi @l61fur@uS1ITffi 6Tr ~ uS1ITQ ffi IT6b 6151 LDJDw ib

GlJGYTITa:cF16mW ~CBffi@)1D QUIT(5Lffi6mGYT ~JDU~@ Q8'LiJ~ LDJDJD

@l61fur@uS1ITffi6Yfl6iIT 8'IT~IT!J6mIT GlJGYTITa:cF16mW UIT@ffi@)ib. ~~IT!J6mITib :

(§(gur(gwrr615Trr6iu 6}"(g[lrrm615Trr8'rr (pseudomonas aerogenosa) 6T6iITJD

@l61fur@uS1!JIT6b ~6WUITcF16U6fu QUflW6fu (Aspergillus terreus) 6T6iITJD

@l61fur@uS1(5ffi@) ~6mLD ~(5i.b Gill6mGYT6mGlJ ~61furLITffi@)ib.

(gUITLt.q.ffi6Tr (C 0m petitio ns )

(gUITLt.q.ffi6Tr6T6iITU~ @(5GlJ6mffi ~uS1rf161ITffiJffi(5ffi@)ffi16mL(gW~6mIT6l.j

8'~~ffiffi6mGYT QUJD 6)JDuCBib (gUITLt.q.WIT6b ~61furLIT@)ib ~6mLD~(5ib

Q~IT LITU IT@)ib. @$~ @5J:j?!B16m6Uffi@) ~ ffiffiGlJITW cF16U ~ uS1rf161ITffiJffi6Tr

(gLD(g6UITffiJffi1~6mIT6l.ja:8'~~ffiffi6mGYT QUJD<..':Pw~ib (guITLt.q.uS16b LDJDJD

~uS1rf161ITffiJffi6mGYT~uYJDuuCB~~ib.

eL.<Bdur61rof\&>~GlJib (Parasitism): eL.CB61fur6n1IT1~~GlJib 6T6iITU~

@(5 ~uS1rf1ffi(5ffiffi16mL(gW ~6TrGYT~6mLD ~(5ib Q~ITLITUIT@)ib. @@6b e(5

~uS1rf1 LDJDJD~uS1rf1uS16iIT~6Tr(gGYT ~6b6U~ QGlJ6Yfl(gw GlJITWffi8"m.t.q.w~.

eL.CB61fur6n1IT1~IT6iITGlJIT@ib Gill(5$(g~ITibrSl uS16iIT~L6b @!JGlJib, Q8'6bffi6Tr

@GlJJD6mJD ~ 61furCB Gill(5$ (g~ ITibrSI ~6m LD6m W Gill6m GYTGill ffiffi1JD~ .
eLCB61fur6n1IT1Gill(5$ (g~ITibrSllljL6iIT Q!]5(5ffiffiLDITffi @w6brSl w6b LDJDWib

GlJGYTITcF1LDITJDW~Q~ITLIT6mU 6)JDuCB~@ffi QffiIT61furCB ~6m~ !]5ibtSl

GlJ ITJ:j?ffi1JD~. 6T 6b 6U ITGill ~ LDIT61IT ~ ITGlJ!J Gill6U ffiJ@)ffi(5ib @l61fur@uS1rf1

eL.CB61fur 6n1IT1ffiGYTIT6b ~IT ffiffiuuCB ffi16iITJD61IT.

~6mLD

A ~B
~

!]56iIT6mLD

,!!)6iIT6tl)LD UI1J8>@)1D G;)~ rrLIT4

LD61fur GlJITJ:j?~uS1rf161ITffiJffi6Yfl6mL(gW !]56iIT6mLD uwffi@)ib Q~ITLITUIT61IT,

8"m.L.CBGlJITJ:j?ffi6mffi.uw6iIT QuWib GlJITJ:j?ffi6mffi~ffi1W6m6lJ ffiIT6mITuuCBffi16iITJD61IT.
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su..L..(B ~uS1rfl 6lJrrJ:j?o!i.6tI)ffi (Ud;JrT.!t~ 6lJrr ~ID 6lJrrJ:j?o!i.6tI)ffi)

8"m.L.CB~uS1rf1 6lJITJ:j?ffi6mffiffi@) cF1JD$~~~IT!J6mITib uffi1IT$~ 6lJIT@ib

6lJITJ:j?ffi6mffiWIT@)ib. ~@6b Q~ITLITY6mLW @(5 ~uS1rf1ffi(5ib uw6iIT

QuWffi16iITJD61IT. uffi1IT$~ 6lJIT@ib 6lJITWffi6mffiuS16b e(5 Gill~ib

cF16iITL.I1j-!JITY8'ib ~@)ib. (Syntophisms) @@6b Fl'CBuL.CB6TrGYT ~uS1rf1ffi6Yr

~6mIT6m6lJ ~ffiJffi(5ffi@)6Yr uffi1IT$~ QffiIT6Trffi16iITJD61IToU6U @l61fur@uS1rf1ffi6Tr

~ffiJffi 6Tr (g ~6m6lJffi@) ~@ffiLDIT ffi(g 6lJ GillLU.616iIT ffi6Tr LDJDWib ~L61(g 61ITIT

~ L616U ffiJffi 6m GYT ~ IT W IT rf1 ~~ ffi Q ffi IT6Tr ffi16iITJD61IT. cF16U ~ ffiJffi(5 ffi @)~
(g~6m6lJWIT61IT e6iITw ~6b6U~ U6U mmL.L6b QUIT(5L.ffi6mGYT ~wITrf1~~ffi

QffiIT 6Trffi16iITJD61IT.

!]56iIT6mLD

.BA.
!]56iIT 6mLD

8"m.L.CBuS1rf16lJITJ:j?ffi6mffi6T6iITU~ ~@6b Q~ITLITY QffiIT61fur(B6TrGYT

@(5Gill~ ~uS1rf161IT~ Q~IT6mffilljib uw6iIT QUJDffi8"m.t.q.w Q~ITLITUIT@)ibo

@(5Gill~ @61IT&>Q~IT6mffilljibe6iITwffiQffiIT6iITW !]56iIT6mLDQUJD (g8'IT$~

6lJITJ:j?ffi16iITJD61IT.~~IT!J6mITib 6151a:8'6iITffi6Tr(Lichen) ~@)ib. @~ ~6bffiIT

LDJDWib kJ,<56m8'ffi6Yfl6iIT@6mL(gW 6)JDuCBib ~JDJD6b. 6151a:8'6iIT (Lichen)

6T6iITu~ (p ~ 6b $16m6U ~ JDU ~@WITGYT!JIT61IT U ITeF1lljlD @lffiIT(g6lJ!JIT6iIT

kJ,<56m8'lljib (g8'IT$~~.

uw6iITQuWID su..L..(B6lJITJ:j?8>6mffi(Proto Cooperation)

uw6iITQuWib 8"m.L.CB6lJITJ:j?ffi6mffi6T6iITU~ (Proto Cooperation) @(5

~uS1ITffi(5ffiffi16mL(gW (g8'IT!t~ 6lJIT@ib ffiLLITWl.Q6b6UIT~ urf1kJ,!J6mIT 8"m.LCB

6lJITJ:j?ffi6mffio@(5 ~uS1rf1ffi(5ib ~6lrfl~~ 6lJIT@ib ~6iIT6mLD QUJD!61(5!t~IT~ib

(g 8'IT!t ~ 6lJIT@ib $16m 6UuS16b @!J61furCBib !]56iIT6m LD Qu Wffi16iIT JD61IT.
, ~~IT!J6mITLDIT ffi y(g!JITLI1j-W6fu 6lJ6b(gffirf1W6fu (Proteus vulgaris) LDJDWib

(gucF16b6U6fu (guIT61S1L61ffi6f\JIT(Bacillus polymyxa) @!J61furCBib(g8'IT!t~ 6lJIT@ib

!B16m6UuS16b e6iIT WffiQffiIT6iIT W (g~6m6lJWIT61IT ~uS1IT 8'~~ffiffi6mGYT QffiITCB~~

6lJITJ:j?ffi16iITJD61IT.y(g!JITLI1j-W6W 6lJ6b(gffirf1W6fu (biotin) 6mUWITLI1j-6m61IT ~JDu~@

Q8'LiJffi1JD~' ~61ITIT6b !B1ffi(gffiITL.t.q.6lrflffi ~L616Uib ~~JD@) (g~6m6lJuuCBffi1JD~'

(gucF16b6U6fu, (guIT61S1L61ffi6f\JIT !B1ffi(gffiITL.I1j-6lrflffi ~L616U~6m~ ~wITrf1ffiffi1JD~'

~61ITIT6b ~~JD@) 6mu(gWITL.I1j-6iIT (g~6m6lJuuCBffi1JD~'

Commensalism (uw6iITQuIDJID 6lJ1TJ:j?8>6tI)ffi <..':P6tI)JD)

@ib(p6mJDuS16b @(5 ~uS1rf161ITffiJffi6Tr Fl'CBuCBffi16iITJD61IT.@@6b e(5

~uS1rf161ITib UW~6mLffi1 JD~. LDJDQJDIT6iITW !]56iIT6tI)LD(gWIT, ~6mLD(gWIT

~6mL6lJ@6b6m6Uo ~~!J6mITLDITffi ~ffi6T151~6m61IT uw6iITuCB&>@(gwIT (~)

@6b6UITLD(g6UIT 8T6lJITcF1ffi@)ib U ITffil!!!rf1WITffiffi 6Tr (facultative) ~~ 6iIT
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6)J IT1:J?lL ~61))~ cSITJD!J5l6b61JIT /JT6)JIT#lcS 6IT 6)JIT1:i>6)J~ JD@) 6J JD!D6)JITIDJ

LDITJD!J5lLU61))LDlf,ffil!D~.LD6!fur61mf16b ~6IT61T !;9J6!fur61mf1uS1rfJcS6IT~uSlIT5-~~lf,cS6IT

LDJDIDJ ib 6)J 61TIT5- #I If, cS IT!161mf1cS61))61T ~ (!5 6)J ITIf, ffil61IT!D61IT. @!t ~
~ uSIIT5-8'~~ If,cS6IT LDJDIDJib 6)J61TIT5- #I If, cSIT!161mf1cS61))61T (g~ 61))6)Juffi ib

!;9J6!fur@uSlrfJcS6IT LD6!fur61mf16151(!5!t~ 6Tffi ~~If, G)cSlT6ITffil!D~.

A ULU61IT cS6IT
~B

LD!1rfucS6ffl61IT@61))61JcS6ffl6b ~~cS ~61T61S)6b U61J61S)~LDIT61IT !;9J6!fur@uSlITcS6IT

(g8'IT!t~ cSIT6!I1ITuuffiffil61IT!D61IT.~~1T!16!11ITLDITcS G)UuJ8'rfJ61ITffilLUIT(Bej erinkia)

LDJDIDJib ~(g8'ITL(gLITUITIf,LIT (Azotobacter) (gUIT61IT!D61))6)J ~61)))J25-8'~61))~

!:5l61))61J!:5lIDJ~~ib UITIf,l.!!!rflLUITIf,cS6IT. (gLD~ib @!,(gLIT(gLDIT61ITIT6iu(pseudomo-

nas) @!,(g L ITU ITIf, I.!!!rflLUib (pseudo bacterium) 61))UuSlL (gL 1T(gLDIT61ITIT6iu

(phytomonas) ~ffilLU UITIf,l.!!!rflLUITIf,cSeib @61))61JcS6Tf161IT (gLD6b U!1utSl6b

6)J IT 1:i> ffil61IT !D 61IT . ~ IT 6)J!1 ~~ 61IT 6)J 61)) cS cS 6IT , 6)J LU~, G) 6)J 6ffI ~ (g ~ IT JD !D ib ,

@61))61JUU!1uLjcS6ffl61IT ~61T6tj, /JTJDIDJ5-@!,)J26b ~ffilLU6)JJD!J5lJD@) 6J JDu @61))61J

!;9J6!fur@uSlITcS6ffl61IT 6T6!fur61mf1If,61))cSlljib 6)J61))cSlljib (g6)JIDJuffiffil61IT!D61IT.

sroGlUIT(gLDlTsrooooL51LUIT(Sperm os ph ere)

6iu G) U IT(g LD6iu IT000 tSlLU IT 6T 61IT U ~ 61S) 61)) ~ uSl61IT (g LDJD U !1 U 61)) U

@)!J5luu~lT@)ib. 61S)61))~uSl61IT(gLDJDU!1UtSl6b cSlT6!I1ITuu(8ib !;9J6!fur@uSlITcSelf,@)

6iuG)UIT(gLDIToOotSlLUIT!;9J6!fur@uSlITcS6IT 6T61ITIDJ ~61)))J2lf,cSuu(8ib. 61S)61))~uSl61IT

(gLDJDU!1utSl6b cSlT6!I1ITuu(8ib G)u(!5ibulT61JlT61IT !;9J6!fur@uSlITcS6IT 6)J61))cScS6IT

~61))LDLUJD!D~1TcS(g6)J1T ~6b61J~ !:f>61IT61))LDG)8'uJlljib ~61IT61))LDllj61))LLU~1TcS(g6)J1T

@(!5If,@)ib. #l61J6)J61))cS !;9J6!fur@uSlIT cS6IT uuSlIT (g!:f>lTuJlf, cSlT!161mf1cS61T1TcS6tjib

@(!5lf,cS61JlTib. !:f>61IT61))LD ULUIf,@)ib 6iuG)UIT(gLDIT6iuoootSlLUIT!;9J6!fur@uSlITcS6IT

G)6)J6ffluSI(8ib ~61JIT 8'~~1f, cS6IT 61S)61))~(YJ61))61TULj ~!D61))61IT ~~cSrfJlf,cS5-

G)8'uJffil !D~. (YJ61))61T61S)(8ib 61S)61))~cS6ITQ6)J6Tf1uS1(8ib (g6)J~uG)UIT (!5LcS6IT

!;9J6!fur@uSlIT cS6ffI61IT 6T 6!fur 61mf11f,61))cSlljib 6)J61))cSlljili LDITIDJu (8~~ ffil!D~.
(gLD~ib 61S)61))~cS6ffl6b cSIT6!I1ITuuffiib !;9J6!fur@uSlITcSelf,@)ib LD6!fur61mf16b

cSlT6!I1ITuu(8ib !;9J6!fur@uSlITcSelf,@)ib @61))L(gLU #l61J6)J61))cS G)~ITLITLjcS61))61T

61S)61))~ (g6)J~UG)UIT(!5LcS6IT 6JJDu(8~~ffil61IT!D61IT.

.
ULU61IT cS6IT

61))!1(g8'lTsro"ooL51LUIT (Rhizosphere)

(g 6)JIT~ G)~ IT@)utSI JD@) ~ (!5cSIT61))LDuSl6b ~ 6IT61T U @)~ (g LU

61)) !1 (g 8' IT6iu 000tSlLU IT 6T 61ITU U (8ib . ~ ~ ~ 6IT 61T !;9J6!fur @ uSIrfJcS 6ffI61IT

6T 6!fur 61mf11f,61))cS (g 6)J ITcS 6IT @ 6b 61JIT~ LD6!fur 61))6!I1ITcS cS ITL 1!]-~ ib

(g6)JIT~G)~IT@)utSl JD@)~(!5ffil~6IT61T u@)~uSl6b ~~cSLDITcS cSIT6!I1ITuu(8ffil!D~.

ffil61))LIf,a;".1!]-LU@61))6)J ~1T6)J!1(g6)JITG)~1T@)utSl6b ~6IT61T (g6)JIT(y)6!fur(8cS6IT,

/JT!1uLjuG)UIT(!56ITcS6IT61))61J(g8'L6iu L61llj#lG)8'6b (lysates mucigel) (gUIT61IT!D

~JD!J5l6l51(!5!t~ (g~61))6)JlUIT61IT~LL5- 8'~~lf,cS61))61T G)uJDIDJIf,G)cSlT6ITffil!D~.

~ IT6)J !1~ (g6)J IT~ G)~ IT@)ULj !;9J6!fur@uSlrfJcS6IT 6)J IT1:i>6)J~ JD@) ~ 61IT

~LLJ!D~~~ib, G)6)J6ffluLj!D~~~ib (g~61))6)JLUIT61IT 6)J1T1:J?lL~61))~
~6ffllf,ffil61IT!D61IT .

61))!1(g8'lTsrooooL51LUrflffi 6l5161))61T6tj (Rhizosphere effect)
(g 6)JITG)~1T @)uL51ffi 6l5161))6TT6tj

(gLDJDG)~IT@)uLj LD6!fur61mf16b UITIf,l.!!!rflLUITIf,cS6ffl61IT 6T6!fur61mf1If,61))cSlljib

G)8'LU6bulT(8ib (gLD(g61JlTrfuffilcSlT6!I1ITuu(8ib. @~JD@)L61cS (YJlf,ffilLU cSlT!16!11ITib,

(g6)JITcS6IT G)6)J6Tf1uS1ffiib ~L61(g61IT1T ~L6161Jib, ~uSlIT8'~~lf,cS6IT LDJDIDJib

tSI !D8' ~~ If, cS 6IT ~ @)ib. (g 6)J IT@6b61J1T LD6!fur 61mf16b cS IT6!I1ITU U (8ib

UITIf,l.!!!rfJLUITIf,cS61))61T 61S)L (g6)JITG)~IT@)utSl6b cSIT6!I1ITuu(8ib. UITIf,l.!!!rfJLUITIf,cS6IT

uuSlrfJ61IT 6)J61TIT5-#161))LU ~lf,cSuu(8~~ LDcS@!,61))61J ~~cSuu(8~~ffil!D~.

UlTlf,l.!!!rfJLUlTlf,cS6Tf161ITR-S 61S)ffil~IT5-8'IT!1ib u~~6151(!5!t~ @(!5u~ LDLrfu@)

6)J61))!1 cSIT6!I1ITuu(8ib. @~ ~1f,1!]-(g61ITIT61))LD1flL6iu(Actinomycetes) ~6b61J~

!::J,~61))8'rfucS6ffl61IT (Fungi) 61S)ffil~1T5-8'IT!1~61))~ 61S)L ~~cSLDIT61IT~.

oOoL516U~61JlTsroL51LUITPhyloosphere

000 tSI 6b (g 61JIT6iu tSlLUIT (Phy losphere) 6T 61IT!D G)8' IT6b 61))61J

(YJ ~ 61IT(YJ~ 61516b L 5-/JT !;9J6!fur@uSlrfJLU 6b ~!J5l ~ IT e!!)6i5f161IT (Ruin en )

~!J5l (YJ cSu U (8 ~~ 61IT IT IT. @ 61))61J uSl61IT (g LDJD U!1 U Lj tSI 6IT (g 61T ITtSI (g 61T 61IT

(phylIoplane) 6T61ITIDJ ~61)))J2lf,cSuu(8ib. !;9J6!fur@uSlITcS6IT @61))61JcS6ffl6b

6)J1T(!gib @Lib oOotSl6b(g61JIT6iutSlLUIT~@)ib. ~LIT!t~ cSlT(8cS6ffl6b cSlT6!I1ITuu(8ib

U@)~ 13
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Points to remember

1 LD615oT6U1ITl6\JU6\JCZ6lJW 6lJ61J>/I,WIT6OT!;9J615oTWJlillr'r /I,61r /I,IT61rnTuuCBtb.

2. LD615oT6U1ITl6\J!Jj6!IT61J>LDuw,s@)lb LDJDWlb 0rID@) 6lS161J>6IT6lS1,s@)tb

!;9J615oTWJlillr'r /I,61r /I,IT61rnTuuCBlb.

Self evaluation

1 LD615oT6T6!IT)DIT6\J6T6!IT6OT?

2. LD615oT6U1ITl6\J/I,rr61rnTuuCBtb U6\JCZ6lJW @)61rnTrID/I,61J>6IT{D)/I,IT615oTL!;9J615oTWJlillr'r/I,61r

@<!5,s.$l6!IT)D6OT 6T6!ITU61J>~ 6lS1rf16lJrr/I, 6lS16IT,s@)/I,.

3. LD615oT6U1ITl6\J!;9J615oTWJu51r'r/I,6YfI6!IT 6T615oT6U1ITl,s61J>/I,61J>w~@/I,uuCBif>~lb
/I,rrl)"6U1ITl/I,61r WIT61J>6lJ?

4. 061J>LD ~<!5tb !;9J615oTWJu51r'r/I,~,s.$l61J>LWrr6OT G~rrLr'rLJ LDJDWlb !Jj6!IT61J>LD

uw,s@)lb !;9J615oTWJu51r'r /I,~,sffil61J>LWrr6OT G~ITLr'rLJ/I,61J>6IT L~rrl)"61rnT if>~L6!IT

6lS16IT,s@)/I,.

5. 61J>I)"CZ8'rr6iuoooL51wr'r,oOoL516\JCZ61.JfT6iuL51wr'r LDJDWlb 6iuGur'rCZLDrr6iuoooL51wr'r 6T6!IT)Drr6\J
6T6!IT6OT?

6. 61J>I)"CZ8'rr6iuoooL51u51rf16!IT 6lS161J>6IT6l1/I,61J>6IT6lS16IT,s@)/I,.
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(zoonotic diseases) 6T6lIT ~615>WH>o$uuCBtb. 8'1T~1T!J6imTLDlTo$ @615>6lJ 8<!5

Gill6\)re.Jlf,l6\5)<!5J!;§.! LD!D!.D Gill6\)rfu&l!D@> u!J6ljtb. ~6lITITGb G:!Jt.SlGiu (Rabies)

6T6OTWJtb !!jlTluH>o$lJ}- G:!!jlTuSlGb LD61IT1~6OT @W~uSlGb &l<!5u5) ~~rflB>@>tb

LuSlrfl6lITLDIT a; ~615>LD&1!.D1T6OT. ~~ 6OT t.Sl!.D@> G:!!jITW U!J 6lj6lJ ~Gb615> 6\).

lAru6lJ!D!DlGb - ~~IT6lJ§.! !B11l1G:LDIT61IT1H>uG:6IT H>/fJGb o$lT6imTuuCB6lJ§.! G:UIT6\)

G:!!jITW LD61IT1~61IT1Lu5)<!5J!;§'! LD61IT1~WJH>@> u!J6lj/fJ!.D§'!. G:!!jITW u!JuLj6lJ~Gb

LD6ifur6!rnfl!D@>tb urfu@>6ifurCB. &16TTITGiurflIJ}-Wtb6lJ615>o$o$6Yf16OTGiuG:umT o$~tb

~1i.>!JITH>Giu G:UIT6OT!.D G;)o$ITlJ}-w G:!!jITW L6ifurLITB>@>tb GiuG:umTo$~tb

LD6ifur6!rnflGb o$lT6imTUuCB/fJ6OT!.D6lIT.

LLgwH>@>6ir G:!!jlTwli.> G;)~IT!DW !9I615>WllItb 6lJW1o$6ir (Routes of spread)

(!pH>/fJWLDITa; ~J!;§'! 6lJW1o$6iT ey:>6\)tb G:!!jlTwH>&1@u5)o$6ir LLgwB>@>6ir

!9I615>W/fJ6OT!.D6OT .

lu@>~- 141

LD~~~6l.I t;9I6Ulrr@JuS1iT~w~w <:!DITIU8)(5W.

~uSI!J H>o$6imT H>o$lT6lIT, G;)6lJ6lJG: 6lJ W 6lJ615>o$WIT6lIT !916ifur ~uSlrflo$6ir,

6TGb6\)IT 6lJ615>o$WIT6lIT <!!519!B1615>6\)o$6Yf1gwtb o$lT6imTUuCB/fJ6OT!.D6lIT. ~6lJ!D!DlGb

~6\) LuSlrflo$6ir !!j6OT615>LD ~(!!jU615>6lJ, ~6\) 8'J!;~ITuuli.>~!DG:o$!D!.D6lJITW

G;)8'wGbuCBu615>6lJ, LD!DWtb ~ ~rfu@>Gill615>6TTGilluU615>6lJ.

6TJ!;~ LuSlrfl6lITIi.>~6OT LL6\5)Gb !9I6ifur~uSlrflo$6ir Lj@)J!;§'! ~1TrH>o$615>6TT

G:8'~uuCB 1i.>~6crTlTG: 6\)1T, G:o$CBGill615>6TTGillIi.>~ITG:6\)1T 6) !DuCBtb !B1615>6\)G:w G:!!jITW

G;)~IT!DW~Gb 6T6lITuuCBtb. (Infection) G:!!jITW G;)~IT!DW, L6ir6Yf16\5)(!!jJ!;§.!

6lJ(!!jU615>6lJ, G;)6lJ6Yf1uS16\51(!!jJ!;§.! 6lJ(!!jU615>6lJ 6T6lIT @!J6ifurCB6lJ615>o$uuCBtb.

LL6\516OT G;)u(!!jtb u@>~o$6Yf1gwtb @wGbUIT6lIT !B1615>6\)uSlGb!9I6ifur~uSlrflo$6ir

L6ir6TT6lIT. @615>6lJ 8'1T~1T!J6imT !B1615>6\)uSlGb G:8'~tb Gill615>6TTGillB>o$lT~615>6lJ.

(@615>6lJ LDITW U L L <!!519!B1615>6\) WlGb L 6ir 6Yf1(!!jJ!;§.! 6lJ (!!jtb G:!!j ITW

G;)~IT!D615>!.D1i.>G:~IT!DWGillH>@>tb). @6lJ !D!DlGb ~6\) G:!!jITW L6ifurLIT H>@>tb

/fJ(!!ju5)o$~L6OT L6imT6ljH>o$lTo$u G:UITLIJ}- G:UITLCB ~6lJ!D!Dl!D@> L6imT6lj

/fJ 615>L H>a; ITLDGb ~ 615>L G;)8' W IlItb. ~6\) L Lgw H>@>1i.>G:~ 615>6lJ WIT6lIT

615>6lJLLu5)6OTo$615>6TT1i.>G:~IT!DWGillB>@>tb. G:LDgwtb ~6\) G:o$lT6\5)~ 6T6OTWJtb

!!j80ITrU G;)UIT(!!j615>6TTL6ifurLIT H>&l G:!!jlTwB>&l(!!ju5)o$615>6TT~W1B>@>tb. ~6lITITGb

~ Gill~Gill6\)H>@>tb L6ifurCBtb. GiuLG;)!JuG:LlTo$lTH>o$Giu 615>LDLIJ}-Giu6T6OTWtb

@wGbL-J.@615>6\) /fJ(!!ju5) 6lJlTuSlGb @(!!jUU~ITGb, uGb 6TCBH>o$ G:!!jrflCBtb G:UIT§.!,

@!JIi.>~ ~LLIi.>615>~ ~615>LJ!;§'!, 6)!Do$6lITG:6lJ U@~615>LJ!;§.!6ir6TT @~w

6lJ1TGb615>6lJ G:LDgwtb u@~ 615>LUJ80 G;)8' W/fJ !.D§.!. 6r\) L G;)!Ju G:L ITa; ITH>a; Giu

oOoLfH>o$IT6\5)Giu 6T6OTU§.! B'IT~1T!J6imTLDITa; LD6Of1~ L6imT6ljB> @>L6\5)gwtb,

\H.rfI~!JIT6lS)gwtb o$lT6imTuuCBtb. @~6ljtb B'J!;~ITuutb 6)!DuCBtb G:UIT§.!

6T6ifurG:LIT o$ITIT615>LLIJ}-Giu (endocardities) 6T6OTWJtb @~w G:!!jIT615>W

L6ifurLIT H>@>tb. G;)6lJ6Yf1uS16\51(!!jJ!;§.! 6lJ(!!jtb G:!!jITW G;)~IT!DW, LD61IT1~6OT

ey:> 6\) LD IT a; G: 6lJ IT , Gill6\) rfu@>o$6ir ey:> 6\) LD IT a; G: 6lJ IT , LD6ifur 6!rnfI6\5) (!!j J!; G:~ IT

6lJ (!!j &l6OT !.D6lIT . LD61IT1~ 6OT, G:!!j ITuSl6lIT ITGb U IT~ H>a; u U L L G:6lJW
LD61IT1~61IT1Lu5)(!!jJ!;§'!G;)UW/fJ!.DIT6OT. ~6\) LD61IT1~ITo$6irG:!!jITW o$LIi.>~ (carrier)

o$6TTlTo$ @(!!jUUIT. ~6lJITo$6ir ~1T6OT ulT~H>o$UULITLDGb G:!!jIT615>W LD!D!.D6lJIT

o$~H>@>H> o$LIi.>~H> G;)o$lT6ifurlJ}-(!!juuITITo$6ir. ~6lJITo$6ir ey:>6\)(!ptb G:!!jITW

u!J6ljtb.

1. ey:>80ITrH>@>WGb 6lJW1wlTo$ L6ir6Yf1@Ii.>~Gb.

2. L6imT6ljH> @>WGb 6lJW1wlTo$ LLG;)o$lT6ir~~Gb.

3. t.Sl!.DuLj LwuLjo$6ir 6lJW1WIT0$.

4. G:~ITGb LD!DWtb ~615>~80 B'ITITJ!;~ B'6Yf180 B'6lJ6lj 6lJW1wlTo$.

5. !!j80ITrH> G;)o$lTlJ}-6lJW1wlTo$ (placenta) 6T6lIT ~§J 6lJ615>o$.

Giu L G;) !J U G: L ITa; ITH>a; Giu !B1 \H. G: LDIT61IT1G: W , ~ G: LDIT000t.Sl 6\) Giu

@6OT000U~W6OTB'1T, 615>LDH>G:o$lTG:UH>l!!!rflwtb IJ}-\H.UIT@>G:6TTIT~, UITITLG;)LGb6\)1T

G;)uITL@)~ G:UlT6OT!.D ulTH>I!!!rf1wITH>o$6ir, ey:>80ITrH>{W6\5)Gb !9I615>WJ!;§.!, G:!!jIT615>W

L6ifurLIT~&l6OT!l)6lIT. B'IT~6imT ~6\)G:~IT~615>~ L6ifurLITH>@>tb 615>6lJ!JGiua;6ir,

@6OT000U~W6OTB'1T 615>6lJ!JGiu, ~1J}-G:6lIT1T 615>6lJ!J6i». (!p~6\51w 615>6lJ!JGiuo$~tb

ey:>80ITrH>@>!:VGb G:!!jITWo$615>6TT L6ifurLIT H>@>&l6OT!.D6lIT.

G:!!jITW G;)~IT!DW 6)!DuCBIi.>§.!6lJ~!D@> Gill6\)rfu/fJ6lITrfuo$~tb (!pH>/fJWLDIT6lIT

o$lT!J6imTtb. Gill6\)rfu/fJ6lITrfuo$6TTITGbu!J6ljtb G:!!jlTwo$6ir <!!56lITITLIJ}-H>G:!!jlTwo$6ir

125

o$lT6\)!JIT, (cholera) G:u~Gb6\)rfI 1J}-B'6OTLrfI (Bacillary dysentery) @>LGb

o$ITW80B'Gb ( enteric fever) o$lTGb !!j615>Lo$615>6TT80 B'ITITJ!;~ 6TgwtbLj(!!jH>/fJ (bo-

vine tuberculosis) G:UIT6OT!.D G:!!jlTwo$6ir L6imT6ljU G;)UIT(!!jLffi6Yf16OT ey:>6\)tb

L L 6\5) WJ 6ir G;)B' Gb &l6OT !.D6lIT . L 6imT 6lj H> @>!:V6\51Gb G:!!j IT615>W

L6ifurLIT B>@>&l6OT!.D6lIT.~6crTITGb @>LGbB'ITITJ!;~ 615>6lJ!JGiu (entero virus - polio

myelitis) G;)!lli!}U615>LLIJ}-Giu. 6). (!p~6\5)w 615>6lJ!JGiuffi6ir 6lJITW 6lJW1G:w

LLG;)B'6OT!.DITWtb LL6\5)6OT G:6lJWU@>~ffi6Yf1Gb G:!!jITWl6OT Gill615>6TT6ljffi615>6TT

L6ifurLIT H>@>/fJ6OT!.D6OT.

G;)!lli!}ITut.SlGiu 615>6lJ!JGiu (Herpes virus) G:~IT6\5)6OT 6lJW1WlTffiG:6lJIT,

~Gb6\)§J G;)LLL::.6lIT6ffilGb (tetanus) GiuG:UITITffi6ir G:~IT6\5)6OT ffiITWIi.>~6OT

6lJW1WITffi G:6lJ IT L L 6\51WJ 6ir !9I615>!:VIIItb. G:~ IT6\5)6i>, Gilluli.>~6lIT ITG:6\) IT
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\p6Yr @)It~(]wrr, mmlflU16j5TrT(]6\Jrr a:,rru..Thla:,6Yr 6)!bUL6\JrrW. (]!J"t.516n516iJ (]urr6fu"@

!JjrTliJ a:,tq.uS16tITrr(]6\Jrr, LDe5lT6Yr a:,rrW5-IT6iJ, wrr 6m6tIT a.,a:,rr 6iJ (]!Jjrrw, LD(] 6\Jrflwrr,

Q L rfu @) (] U rr 6fu" !D (] !Jj rr w a:, 6rf16iJ Q a:, rr 8i-a., a:, tq. uS16tIT rr (] 6\J rr (In sects)

(]!Jjrrwa.,&l(!5L61a:,6Yr (]~rr 6iJ &I~(]w m-L6\51@.16Yr QIT6iJ§1J&16fu"!D6fu".

~ooot.516\516fu,(syphilis) Qa:,rr(]6tITrflwrr (gonorrhea) Q~U6mLLtq.6fu B

(Hepatitis B) LD!b@W 6TWL6fu (AIDS) l!:P~6\51w (]!Jjrrwa:,6Yrurr§1J!D6l.j (y)6\JW

u!J"6l.j&l6fu"!D6tIT.tq.rflu(]uffiITLDrrQU6iJ6\51LW (Treponema pallidwn) 6m!Jj~rflwrr

Qa:,rr(]6tITrrrfl(]w(Neisseria gonorrhoeae) Q~U6mLLtq.6fu B 6m&l!J"6fu(Hepa-

titis B Virus) LD!b@W ~IM,LD6fu" @wlM,(]6tITrr QLooot.51~W6fu"6n51 6m&l!J"6fu

(Hwnan immunodeficiency virus) l!:P~6\51W6m&l (]LD(]6\J lfm.!J51w urr§1J!D6l.j

(]!Jjrrwa:,~a.,@) l!:P6m !D(]w a:,rT!J"6!rnTLDrr6tIT6m&l.

tq..QU6iJ6\51LW (T. pallidum) (gurr6fu"!D urra.,I.!!!ITwrra.,a:,6Yr, (!5Qu6iJ6\Jrr,

(Rubella) 6mITL(]LrrQLDa:,(]6\Jrr 6m&l!J"6fu (cyto megalo virus) (]urr6fu"!D
6m6U!J"6fua:,6YrLrra.,(]6rorr t.516TTIT6fuLDrr(]a:,rT/i1mr6mL (Taxoplasma Gondii) (]urr6fu"!D

8LCB61fur6lmf!lI..jw, ~rruS16fu" a:,(!5u6muuS16\51(!5,d5~ !Jj5-8i-a., Qa:,rrtq. &I~wrr a:,

m- 6Yr6rf1 (!5 a., @) W a:, (!5 615l!b @) 5- Q IT 6fu"@ (] !Jj rr w m- 61furL rr a., @) W

@61fur ~uS1rf1a:,6rf16iJ l!:Pa.,&lwLDrr 6tIT6m&lwrr@)w,

5.

.. "
~615lfr a.,%16fu"!D6tIT. 6mLDa.,(]a:,rr(]ua.,l.!!!rflww tq.lM,ufr &1ll..j(]6\Jrr~6fu (M. tuber-

culosis) 6mLD. Q6\Ju(]!J" (M.leprae) ITrr6iJ(]LDrrQ6tIT6iJ6\Jrr 6mLooolS1 (S. typhi)
Lrra., (]6rorrt.516YTrr6fuLDrr(]a:,rr61fur6mL(Toxoplasma gondii) 6D6i!p(]LDli15ftwrr

(]Lrr(]6tITrr&lrr6m6tIT (Leishmania donovani) ~6fu(]Lrrt.516YTrr6fuLDrr

(]a:,U8i-(]6\JLLW (Histoplasma capsulatum).

!Jj5-8i-U Q u rr(!5 L a:,6Yr : u rra.,I.!!!rfIw rr m- 61furL rra.,@)W ~ a:,!Jj5-8i-U

Qurr(!5La:,~w, Y!D !Jj5-8i-U Qurr(!5La:,~w (]!Jjrrw m-61furLrra.,@)&I~6iJ

l!:Pa.,&lw urfu(]a:, !b&l6fu"!D6tIT.

a:,rrrflli15ft(]ua.,l.!!!rflww tq.ooou~rfI(gw (C. diphtheriae) &16YTrr6fuLrfltq.ww

QLLL6m6tIT (Clostridiwn tetani).$l. urrLCB6\51 (]urr6fu"!D @61fur~uS1rf1a:,6Yr

Y!D!Jj5-8i-U Qurr(!56m6YT m- !bult~ QlTw&16fu"!D6tIT. 615lurfI(]wrr a:,rr6\J(]!J" (V.
Cholarae) 6T6fu"@.IW urra.,l.!!!rflwrr m-!bult~ QlTwll..jw Y!D !Jj5-8i- @)L6\516fu"

8i-&lfra:,6m6YT!b ~rra.,@)&I~rr6iJ ~~ @)L6iJ!Jj5-8i- 6T6tITUUCBW (enterotoxin)

6T 6fu a:, IT~ wrr (] a:,rr6m6\JuS16fu" 8 (!5 t.51rfl6l.j m-!bu It ~ Q ITWlI..jW

!Jj5-8i-uQurr(!56Yr a:,CB6mLDWrr6tIT @)L6iJ ~1:J;1!b~6mW 6)!buCB!b~w,

1. 6m U 6m 6\J : 6m U 6m 6\J ~ WY6tIT rfl6fu" m- L 6\51§1J6Yr6YT 6T t.51~6\51w 6iJ

QIT6iJa:,6rf16iJ 8Ltq.a.,Qa:,rr 6Yr6YT m-~6l.j&l6fu"!D6tIT.

2. (]a:,u~lM,6iJ (m-6m!D) : 6mITL(]Lrr6ma:,Ii15ft6fu" 8i-!J"U6mU (]a:,u~lM,6iJ

@)6m!Da.,&l!D~' Q&l6Yr6m6YTW~a.,a:,6Yr (]lTfr&l~ ~6mL QlTwwuuCB&1!D~'

lTu!J"6rorrfr (Suppressor) T QIT6iJa:,6rf16fu" QU(!5a.,a:,It6m!!>1t ~61furCB&l!D~'

6\51woOo(]urr 6mITLCBa:,6rf16fu" (Lymphocytes) QU(!5a.,a:,w ~CBa.,a:,uuCB&l!D~'

3. QIT6iJ§1Ja.,@)6Yr &lrrw~6iJ £(]1:J;1 Qa:,rrCBa.,a:,uuLCB6Yr6YT @61fur~uS1rf1a:,6Yr

QIT 6iJ§1Ja.,@)6Yr &lrrw,d5~ ~wY 6tITrfl6fu" u rr~ a:,rruY Q IT W 6m 6\JIt
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~a:,!Jj5-8i-U Qurr (!56Yr &l!J"rrw$1!DL616) !ba:,rr~ &l6ma:,6mW5- ITrrfr,d5~
urr a.,l.!!!rflwrr615l6fu"QIT6iJ8i-&lrfl6iJ m-6Yr6YT6\51u(]urr urr6\51lTrra.,a:,6m!J"CBa:,6Yr

~@)w. @6m&l (]!Jjrrwlt ~CBuurr!b!D6iJ LD61furL6\J!b~§1J6Yr6YT(Immuno

system) Q IT 6iJ a:, 6m 6YT It ~ 61fur tq. 6m IT L (]L rr 6m a:, 6fu" a:, 6Yr m- !b u It ~
Q IT w &l6fu"!D6tIT. @!J" It ~ m- 6m !D~ 6m 6\J lI..jW ~ 61furtq. 615lCB &l6fu"!D6tIT.

~@.lli!J"a:,w, @~ww, @6m!J"uf!J"6iJ (]urr6fu"!D m-@uya.,a:,6m6YT

QlTw6\51)9a.,a:,6l.jw QlTw&16fu"!D6tIT.

6. 6T~frUYIt ~61furtq.uS16fu"(g&l@urrCBa:,6Yr.(Antigenic variation) :

~wY!Jjrfl6fu" ~CBuurr!b!D6m6\J, @61fur~uS1fra:,6Yr ~&I!b!J516fu"(gLD!bY!D
~6fu"tq.§]6m6tIT (Antigen) LDrr!b!J51~!D6mLDwrra:,a., @)6m!DIt~
615lCB&l6fu"!D6tIT. 6m!Jj ~ rflwrr Q a:,rr(] 6tITrrrflwrr ~tq. a.,a:,tq. ~ 6fu"@.16m L w

Q&l6rf15-IT6iJ615l6fu" Y!J"~It6m~ LDrr!b@&l!D~' (g!Jjrrw!b Q~rr!b!J516fu" (]urr~

tq.rflu(]6tITrr(]lTrrLDrr y~~uS16fu" ~tq.It~ Y!J"~ m-6m!DuS16fu" ~6fu"tq.§]6fu"

LDrr!b!DuuCB&l!D~' ~6\J m-uS1rf1a:,6Yr ~wY!Jjrfl6fu" QIT6iJ Y!J"~1t6m~U

(]urr 6fu"(] !D ~rfua:,6m6YT 5- 8i-!b!J51§1Jw Y!J"~ m-6m !D6mW 6) !buCBIt~a.,..

Qa:,rr 6Yr&l6fu"!D6fu". ~6\J ITLDW!b~6iJ ~wY!I>rfl6iJ Y!J"~1t6m~ (]w ~rfua:,6m6YT5-

8i-!b !J51 ~ 6m LDIt ~ a., Q a:, rr 6Yr &I ~ rr 6iJ ~ W Y!Jj rfl6fu" u @) ~ w rr a:, (] &I

~&1@~6\Jrra:, 6TCBIt~a., Qa:,rr6Yr6YTuuCB&l!D~'

@ w 6iJ Y $16m 6\J U rr a., L!!!rfIw rr a., a:, ~ a., @) W , (] !Jj rr lI..j61furL rr a., @) W

u rra.,L!!!rfIwrra.,a:,~ a.,@)W @6mL (] w m- 6Yr6YT (] &I @urr CBa:, 6Yr L61a:, 6l.jW

@LULDrr6tIT6m&l. @&I!b!J51!b&l6mL(]W m-6Yr6YT ~a.,ffi6\Jrr6tIT Q~rrLfr6mUU

Qurr @It~ QU!DuuCB&l!D~'

~W461IT(!5B:.@)W (host) @6!Ilrr~uSlrAB:.@)w ~6IDLC:UJ 6)!DuCB.$\6Gr!D

Gi)~ITLIT4 :

(g!Jjrrwlt (]~IT!b!Dw 6T6fu"U~ (Pathogenicity) (]!Jjrrw m-61furLrra.,@)W

~!D6m6tITa., @)!J51a.,&l!D~' 61frflww (Virulence) 6T6fu"U~ 8(]!J" &l6ma:,wrr6tIT

u61fur6mua., @)!J51uu~6iJ6\J. ~wY6tIT(!5a.,@)W m-uS1rf1a.,@)w @6mL(]W m-6Yr6YT

Q~rrLfr6mU ~6YTa.,a:, m-~6l.jw ~6YT6l.j(]a:,rr6m6\Ju Qurr@It~~rr@)w. @61fur

&l@L61a:,6Yr ~wY6tITrfl6fu" m-L6\51W6Yr y@),d5~, &lrrw,d5~, QU@a.,a:,LD6mL,d5~,

U6\J a:,rr!J"6lmf!a:,6m6YT 615lrfl6l.juCBIt~ (]!Jjrr6mw m-61furLrr a.,@)&l6fu"!D6tIT.

mS'rAUJB:. B>rT!J"6IrnfIB>6Yr
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J:51611)61IT 61SI6b G'lB>rr 6Tr6TT a 6lJ6I5irrUj-UJ61I)6lJ :

1. urr If,l!!!rflWITIf,ffi6IT 6tI"rflWI1>i91lf,ffiIT6m" ffiIT!)"61rnf1ffi6IT.

2. UITIf,l!!!rflWITlf,ffi6ff16irr !I>~a;u G'lUIT@Lffi6IT.

aB>6Tr61SlB>6Tr :

1

1.

2.

3.

4.

5.

6.

UITIf,l!!!rflWITlf,ffi6ff16irr GlJ61I)ffiffi6IDGYT 6UlGlJrfl.

~!I>ITwl1> ~i!5IT!b!DI1>6IDi!5 6UlGYTIf,@).

UITIf,l!!!rflWITIf,ffi6IT :1LL~If,@)6IT mJ6ID~lJ..jLi:> G'lGlJ6i.J~GlJIDJ GlJ1:§1ffi6IT UJIT6IDGlJ ?

UITIf,l!!!rflwIT6Ul6irr 63rflUJI1>~6u ~ffiu51lJ..j6Ul6irr urfu@) WITi9l ?

UITIf,l!!!rflWITIf,ffi6ff16irr !I>~a;u G'lUIT@Lffi6ff16irr i!56irr6IDLO6IDW 6UlGlJrfl.

~Li:>LJ!]jrfl6irr ~!I>ITwl1>i!5<BUUIT!b!D6ID6\J UITIf,l!!!rflWITlf,ffi6IT cr6i.JGlJIT!);}J

i!56UlfrIf,ffil6irr!D6m" ?
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') I U@>~- 15 I

BT6}Jrrs:-u urr 6ID~uSltfu a!J)ITIU~rr.$B)W

(p6lITW61))!:f

£g;. BT6lJIT8' UIT61))!5 ~uS1rf1ffi6Tr 6Ti.9J6LjW @6U6UITID6U ~6Tr 6ITi.9J.

~6iITIT 6U cg1D6U BT6lJIT8'U UIT6i5)!5WIT6iIT t:Y:'h'i,@), G1!5IT61fur6i5)LuS16U U6U

~uS1rf18>6Tr@)(!j?&8>6ITIT8> ~6Tr6IT6iIT.

Nose
Mouth
PhaJynx
LaJynx-
Trachea
Bronchous
Bronchiole

BT6lJIT8'UUIT 6i5)!5uS16U @W6UUIT8> ffiIT6!51ITuu(Bw ~uS1rf1ffi6Tr :

6fuG1L6i5)Ucg 6UITffiIT&6i5)/I,

6fuL G1UUcgLIT ffiIT&6i5)ffi
"

J:Bl1M,cglDITffiIT&6i5)ffi

~cgIDITL516U6fu IDJDIDJW G1!!5W~ITWIT
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~!!>rni.J <D1~IT!DIDJ~61!)6\) ~<B8>@>W @wEfuuIT6GT (p61!)!D8>6Yr

1. ~lf,ffil6!iT ~61DLDULJ-a>IT!DIDJ ~!])!JI!J-WITa> <D18'6U6\> <..':PI!J-WIT~.

2. ~808r1f, @J):!?6U 8r(!5riJ@J~6U - ~u51rf1a>6Yr ~6Yr~6YT G\8'6U6\>ITLD6U ~<B~~
6!S1<Bffil!D~'

3. @(!5LD6U(~6!rl'18061D8') -~61fur@DJu51rf161DW <D16l.16Yf1~~6Yr(5ffil!D~'

4. @JIDJ@61D):!? ~a>IT61D):!? UL6\>W -~u51rf161DW L511!J-~~1f, <D1a>IT6Yrffil!D~'

(~) @>!J51ULS'lL (PI!J-WIT~ 8>IT!J61!1!fta>6Yr

(1) 61D6\>G:8'IT61D8'W ffil!JITw !:51!Du51 6J!D@Jw 6l.I61Da> ~u51rf16!iT <D18'6U8r6l.l61D!J

~W1~~6!S1<Bffil!D~'

(2) @6!iTY(5w6!iT8'IT 61D6l.I!J6W ~<BIf,a>uu<Bffil!D~'

(3) G:a>IT61D):!?u516U ~ 6Yr6YT ~ LDIf,G:!JITG:U §1a> 6Yr ~ u51rf161DW <D1a>IT6!iTIDJ
6!S1<Bffil6!iT!D6OT .

@>!J51UL51LL a> 1TI;r61!1!ft

19A 6T@r'r<D1UIT(!56Yr 8r!JuLJ <..':P~6U ~<BUUITa> <D18'w6Uu<Bffil!D~'

8r6l.lIT 8'U UIT 61D~u516U G:!])ITtiJ <D1~IT!D!D§llIf,@J a>IT!J6mITLDIT6OT <..':P~6U!:5161D6\>

a>IT!J 6mIT1a>6Yr

<D18'6Ua>6Yr
£ 19 a> 61fur L 6l.I !D !D IT 6U1. @JIDJ@ 61D):!? 6T L51~61S1W 6U

<!fl61D~If,a>UU<Bffil6!iT!D6OT .

(~) 61D6l.I!J6Wa>6Yr

(.w G:6l.I@uQUIT(!5La>6Yr

(@) LJ61D1I'>uL51I!J-~~6U

2. @!J6l.IW ~8'r'r~6U

3. ~LDIf,G:!J1T G:u§1a>6Yf16!iTQ8'W6U @J61D!D1f,a>UU<B6l.I~6OTIT6U.

~61D6OT~~ a>IT!J6mIT1a>(5w ~61fur@DJu51rf1a>61D6YT 8r6l.lIT8'U UIT61D~u516U

!:51IDJ~@1f, Qa>1TI5Yr6YT~~6ljffil6!iT!D6OT.

8r6l.lIT8'U UIT61D~u516U <D1~IT!DIDJ~61D6\>6J!Du<B~~w QUIT~6l.IIT6OT ~u51rf1a>6ir

~1f,@J LD!DIDJW 61D8'6OT6W

6WQL61DUG:6\>IT a>IT1f,a>6W

6WLQ!JUG:LIT .61DUG:WIT~6!iT6W

6WLQ!JU~LIT !:51G:LDIT6!rl'1G:W

@6!iTLJ(5w6!iT8'IT 61D6l.I!J6W

~LLW61DLD 61D6l.I!J6Wa>6Yr
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<D1~IT 6iI'iI'r 61!)L LD!DIDJWLIT 61inf.)Efu6fu (to nsils) <D1~IT6i1'i1'r61!)Lu5!Efu 8'61!)~

6WL <D1!JU~LIT61DUG:WIT~6!iT6W

<!fl. I!J-U~rf1WIT

~W61DLD 61D6l.I!J6Wa>6Yr

@>!JEfu6l.l61!)6YT I ~6-8'r8>@>!9Efu

H. @6!iTLJ~w6!iT 8'IT

1!J-1f,G:a>IT61D6l.I!J6W

~I!J- G:6OTIT61D6l.I!J6W

8r6l.lIT 8' <!fl6!iT<!flLI!J-W6U 61D6l.I!J6W

{!:p6-8'r8>.$I61!)6YT @>!9Efu I ~6-8'r jBl6iI'iI'r@>!9Efu

H. @6!iTy~w6!iT8'IT
6WL Q!JUG:LIT !:51G:LDIT 6!rl'1G:W

B. QUr'r<B<!fl6W

a>IT!D IDJ jBl6iI'iI'r 6m!T61!)!D

6WLQ!JUG:LIT !:51G:LDIT~W

6TW. I!J-lLjUr'rffillLjG:6\>1T<!fl6W

61DLDG:a>ITL516YTIT6WLDIT !:51G:LDIT6!rl'1G:W

ffil6YTITu51l!J-wIT !:51G:LDIT6!rl'1G:W

8'r6l.lIT8' ~!!> ITW GI~IT!D IDJa>61f1!i1IT 6l.I61!)8>a>6Yr

8r6l.l1T8' ~!])ITtiJ Q~IT!DIDJa>61D6YT @(!56l.161Da>WITa>U L51rf11f,a>6\>ITW.~61D6l.I

1. G:LD6U8r6l.l1T8'UUIT61D~u516U~!])ITtiJ ~1T1f,a>w (DRI)

. 2. o,198r6l.l1T8'UUIT61D~u516U~!])ITtiJ ~ITIf,a>w (LRI)

URI
Sinusitis

Pharyngitis
Laryngitis
Epiglotitis

LRI
Trachiitis
Bronchitis
Tracheo bronchitis
Alveolitis
Pneumonia

Ho.e
Mo.th-
Pharynx
Larynx-
Trachaa -

Broncho..
Bronchiole

UPPER

RESPIRATORY
TRACT
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£W8T61JITB'U UIT6If)~uS16U ~!f>lTIiJ ~1T8;B>W (DRI)

~80BT8>~W6U~W~tf1 (Tractitis)

~80BT8>ffi161f)6IT8>~W6\). ~W~:tf1 (Bronchitis)

~80BT~6niIT~W6U ~W~:tf1 (tracheobronchitis)

ffilT~IDJ ~6niIT61:rnT6If)!D~W~:tf1 (Alveolitis)

if;!cgLDIT66f1WIT(pneumonia)

3. Q~IT61!'trr6lf)L~W~61 I Q~IT61!'trr6lf)LB>!JB>!JuLj(sore throat)

@~ £1:i;>ffi6niITL if;!6If)6\.Jffi6Yf16iJ !!>6!5)L<OIuIDJffi1!D~.

1. <OI~ITD:>IDJcg!!>ITWffi6Yf161IT@w6!.j if;!6!5)6\.JuS161IT(Y),r:t~w if;!6!5)6\.J.

2 Lq-uooo~rflWIT

3. 615161ITB'61ITLq-61ITcg!!>ITW <OI~IT~IDJ~6iJ

4. <OI~IT6niIT6!5)L ffi!Jffi!JULj tf16niITLcg!JITLD (sore throat)

Q~IT~IDJ ~!f>ITWB>6Yfl61IT gyw6!.j ~6If)6\.JuS161IT (p!t!b1w ~6If)6\.J

U6\.J 6!5)61J!J6fu cg!!>ITWffi6IT BT61JITB' ~WITuS16iJ ~@61JITffi161IT!D6l5T.

~LD6U8T61JITB'U UIT6If)~uS16U ~!f>ITW ~1T8;B>W (DRI)

6!5)B'@Jtf1LLq-6fu (sinusitis)

<OI~IT6niIT6If)L ~WD:>tf1 (phayngitis)

~!J6iJ61J6!5)6IT ~W ~:tf1 (laryngitis)

~!J6iJ61J6!5)6IT ~Lq- ~WD:>:tf1 (epiglolitis)

~LD6U 8T61JITB' UIT6If)~uS16U ~!f>ITW ~1T8;B>W

1. ~8>~8>ffi@ffi16iJ ~6IT6IT ~~u6!5)uu516iJ (paranasal sinuses) cg!!>ITW

~IT 8>ffiLD.

(Y)ffi 6T~LDLj ~~u6!5)uu516iJ (DRI) ~WD:>tf16!5)W ~@61JIT8>~ffi1!D~.

~ITu~ 61516!5)6IT61518>~LDUIT8>lJ!!rflWIT61516l5TIT6iJ~808'6If)LULj 6)D:>uCBffi1!D~.

~ 6!5)61J 6fu L <OI!JU cgL ITffiIT8>ffi 6fu if;! cgLDIT66f1 cgw, ~ cgLDIT000t5l 6\.J6fu

@61ITLj(§W61IT8'1T (H. @61ITLj~W61IT 8'1T), 6fu<OlLooo6!5)U~6\.J1TffilT8>ffi6fu

~rflW6fu, 6fuLG'1!JUcgLITffiIT8>ffi6fu UcgWIT~61IT6fu.

cg !!>ITu5161IT ~ ~ ~ ~ ffi 6IT

cg~1T 61ITIDJffi161IT!D6l5T.

~6l5TIT6iJ cg!!>ITWIT6iJ ~1T8>ffiuuCBLD ~IDJuLj ~61JIDJ ~~LD. (6T.(B)

61516!5)6ITWITL6!5)LLD6!5)LD,tf1~!DLD6!5)LDffi6Yf16iJ (Y)~6t516iJ 61JITlljLD ~LD6iJ BT61JIT8'

UIT6!5)~u516iJ ~6IT6IT cgffilT6!5)WlljLD ~IT8>ffiUULCB t5l61ITLj~IT61IT @)~ut5lLL

~IDJut5l6iJ ~!!>ITu5161IT ~~~~ <OI61J6Yf1uuCBffi1!D~. 61516!5)6ITWITLLLD6!5)LDu516iJ

61JITW8>~~ cgffiIT6!5)Wu516iJ ffilTu6t518>6fu (Koplick's spots) Lj6IT6Yf1ffi6IT

~~IT 61ITIDJffi161IT!D6l5T.

61JITu51~LD, <01 ~ IT 6niIT 6!5) L u51 ~ LD

6fuL <OI!JUcgLIT ffilT8>ffi6fu if;!cgLDIT66f1cgw,

~cgLDIT oOot5l6\.J6fu @61ITLj(§W61IT8'IT

6fuL<OI!JUcgLIT ffiIT8>ffi6fu UcgWIT~61IT6fu,

(Y)~cgWITr'rffi6lfl6iJ <018'6151 ~WD:>tf1~@61JIT8>~LD UIT8>lJ!!rflWIT8>ffi6IT,

6fuL <OI!JUcgLIT ffilT8>ffi6fu if;!cgLDIT66f1cgW

6fu<OlL6!5)Ucg6\.JIT ffiIT8>ffi6fu

Lq-ooou~rflWIT

Lq- 000 U ~rfl W IT 6T 61ITU ~ cg LD 6iJ BT 61J IT 8' U IT 6!5) ~ u516iJ @ W 6iJ U IT ffi

<OI~IT6niIT6!5)Lu5161IT ~6151!JLDIT6l5T ~WD:>tf1 if;!6If)6\.JWIT~LD.

@,r:tcg!!>ITW ffi ITrfl6m!fl cg U 8>lJ!!rflWLD, Lq-oooU ~rfl WIT61516l5TIT 6iJ

~6niITLIT 8>ffiuuCBffi1!D~.

@~6niIT~u51rfl <OI~IT6niIT6!5)Lu516iJ<OIU@8>ffiLD~6!5)L!i5~ ~~!D6iJ u518>ffi

!!>80BTU <OIUIT@6!5)6IT ~D:>u~~ <OI8'wffi1!D~.

@!i5!!>80BTU <OIUIT@6IT 6!5)LDcgWITffiITr'rLq-WLD, ~Ur6l5T6iJ BT!Jut5l, !!>!JLDLj

(Y)6!5)6l5Tffi6IT ~ffi1W61J~~61IT tB~ <OI8'w6iJuCBffi1!D~.

~W61JB> B>61!'trrL~6!.j

<OI~IT6niIT6!5)Lu516iJ ~6ITt:T cgffiIT6!5)W cg8'ffirfl8>ffiUULCB

1. ffi6niIT61:rnTITLq-~LLq-6iJ6TCB8>ffiUULL k!,808'IT6l5T~ ffi1!JITLDLD~IDJLD ~6iJUITL

8'ITWITuffi6ITIT6iJ 8'ITWLD 6)~!DuuCBffi1!D~.

(~) cg!!>ITWIT6iJ~IT8>ffiUULL61Jr'rffi6Yf16iJ ffi1!JITLDif;!!Du51 6)~~LD UIT8>lJ!!rflWIT

ffiIT61:rnTUUCBffi1!D~.

(~ ~6iJUr'rL 8'ITwIh <OILDLLIT~cg!JITcgLDLq-8>~ffi(§6IT6IT UIT8>lJ!!rflWIT6!5)61J

ffiITLCBffi1!D~.

2. <018'6151~W~B'l (otitis media)

<OI~IT6niIT6!5)Lu516iJcg!!>ITw8>ffi1@u51ffi 6IT <OI~IT~IDJffi161IT!D cgUIT ~ ~6!5)61J

\H,6fucgLB'lW61IT ~WITW 61J~WITffi !!>CB80<018'61518>~80 <OI8'61ITIDJ~W~tf16!5)W

6)~uCB~~ffi1!D~.

~W!i56!5)~ffi6Yf16iJ <018'6151 ~w~B'l6!5)W ~@61JIT8>~LD UIT8>lJ!!rflWIT8>ffi6IT
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