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ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ³`h½nBU ° ºk®M³�L�

(76-77 k{nA) ?SwAc¼dæo½p ºBµ³®½q£ pA ð¼«Ak� -1

/k½jo£�z� �ªv�A° �w±U �¼v½B«±TQoTwA (�§A

²kµBz« An Bµk¼«B¯B�§±w »½B½oT�BMk	 S¼æBi nBM�¼§°A oTv¼§ (J

/j±ª¯

/jo� ²kµBz« An BµºoT�BM nBM�¼§°A n±TwBQ (Z

/jo� �z� An �½nB{ ¥¼wBM ov½B¯ (j

:ÇÇÇÇÇÇ SwAc¼dæ BµºoT�BM ±¯B¼w jn±« nj o½p RB¼æ±~i ³ªµ -2q]³M

(79 k{nA)

/j±M »MCÇqLw ºBµðL¦] B´¯C »¦L
 ¨B¯ (�§A

/k®Tvµ 70S¨°p±L½n ºAnAj (J

/k¯±{»« J±vd« BµR±½nB�±½ pA (Z

/k®Tvµ ³Tvµ ¾Bz� k
B� (j

»§±¦w ²nA±½j ¬°kM ºBµºoT�BM BµR±½nB�°oQ k½k]ºk®M³�L� nj -3

(79 k{nA) ?k¯o¼£»« nAo� ³iB{ ¨Ak� nj

uU±ñ½k®U (J uU±ñ½p°k®« (�§A

uU±ñ¼¦¼«Ao£ (j uU±�»«o¼� (Z

¥MBÇ� ºnAk½BÇQ pA BµºoTÇ�BM ºk®M³�L� nj o½p »§±ñ¦« yhM ¨Ak� -4

(79 k{nA) ?SwA nAjn±ioM »´]±U

tRNA (J rRNA (�§A

pRNA (j mRNA (Z

?SwA ¨Ak�u®] ke BU BµºoT�BM »«±¯±v�BU ³ioac¼dæK¼UoU -5

(79 k{nA)

KingdomØDivissionØFamilyØClassØOrderØGenus (�§A

DivissionØKingdomØClassØOrderØFamilyØGenus (J

KingdomØDivissionØClassØOrderØFamilyØGenus (Z

<9>
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DivissionØKindomØFamilyØOrderØClassØGenus (j

u®] ¨B¯ nj c¼dæxnB¢¯ ²±d¯ ²k®µk¯Bz¯ o½p jnA±« pA ð¼«Ak� -6

(82 k{nA) ?SwAºoT�BM ³¯±£ °

listeria monocytogenes (�§A

Listeria Monocytogenes (J

Listeria monocytogenes (Z

Listeria Monocytogenes (j

©v¼¯BÇÇñ« |±~ÇÇÇi nj oÇÇÇÇ½p ºBµ³®½qÇÇÇÇ£ pA ð¼ÇÇÇÇ«AkÇÇÇÇ� -7

(82 AoT�j) ?SwAc¼dæ sensory transduction

/j±{»« q´\« ¤rÀ� ³M S�oe»M ºoT�BM ð½ (�§A

p°oÇM j±Çi pA �¼dÇ« o¼YFU SdU An ºk½k] nBT�n ºoT�BM ¤±¦w (J

/kµj»«

/kµj»«S¼µB« o¼¼U »z½oU±®« »�®« ¨o£ ºoT�BM (Z

/kµj»« o¼¼U An j±i »§rÀ� ºBµ¡®½n jAkíU »�®« ¨o£ ºoT�BM (j

(Archaebacteria) BµºoTÇ�BM»ÃÇ�nC jn±Ç« nj oÇ½p jnA±Ç« ¨BªÇÇU -8

(82 AoT�j) :ÇÇÇÇÇÇ ,SwAc¼dæq]³M

/k®Tvµ ¬Bñ¼¦£°k¼TPQ k
B� (�§A

/k®Tvµ k{n ³M njB
 ¿BM ºBµRnAoe nj (J

/k®®�»« ¥ªdU An ðª¯ º¿BM S�¦� (Z

/jo¼£»« Rn±æ ¬jp ³¯A±] �½o� pA B´¯C ©¼v�U (j

BµR±½nB�±Ç½ ° BµºoTÇ�BM»ÃÇ�nC �¼ÇM oÇ½p ºBµ»£s½° pA ð¼«Ak� -9

(82 AoT�j) ?k{BM»«	oTz«

»ªwÀQ±T¼w Bz� nj ¤°oTwA j±]° (�§A

B´¯C ºBµ¬r nj Bµ¬°oT®½A j±]° (J

B´¯C ³Tvµ �¼UB«°o� nj ¬±Tv¼µ j±]° (Z

B´¯C nj »�i ¨°p±«°o� j±]° (j

c¼dÇæ BµR±½nB�°oÇQ jn±Ç« nj oÇ½p ºBµ³®½qÇ£ pA ð¼ÇÇ«AkÇÇ� -10

(83 k{nA) ?SwA

/k®Tvµ (Ex) ¨±§±ñ¼Un ð¼ªwÀQ°k¯A ©Tv¼w ³M q´\« (�§A

/k{BM»« ¤°oTwA k
B� B´¯C »ªwÀQ±T¼w ¾Bz� (J

/SwA ²k{uñ¦Pª� ¬±Tv¼µ ¨B¯ ³M »L¼�oU BM B´¯C ¨°p±«°o� (Z
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²kµBÇz« B´Ç¯C nj (Cytoplasmic Streaming) »ªwÀQ±T¼Çw Z±ªU (j

/SwA ²kz¯

,k®�»Ç« 
kÇÇæ Archaebacteria nj oÇÇ½p RB¼æ±~ÇÇi ³ªÇÇµ -11

(83 k{nA :ÇÇÇÇÇÇÇq] ³M

/k®Tvµ »§±¦w ²nA±½jnjð¼«An±« k¼wA k
B� (�§A

/k®Tvµ »�i DNA k]A° GoX�A (J

/k®Tvµ k{n ³M njB
 ðª¯ jB½p ºBµS�¦� nj B´¯C pA »�íM (Z

/k¯nAj¬BT« k¼§±U o¼�¯ ð¼§±MBT« »§±ªí«o¼� ºBµy®�A° (j

K¼UoÇU (taxonomic Rank) ºk®M³�LÇ� ºBµ�Ç½jn pA ð¼Ç«AkÇ� -12

(83 k{nA) ?kµj»«¬Bz¯ An BµR±½nB�°oQ nj ºk®M³�L�c¼dæ

DomainØPhylumØClassØOrderØFamilyØGenusØspecies (�§A

PhylumØDomainØClassØOrderØFamilyØGanusØSpecies (J

OrderØDomainØPhylumØFamilyØGenusØSpecies (Z

PhylumØDomainØClassØOrderØFamilyØGenusØSpecies (j

³Ç� k¯jAj ¬Bz¯ y½B«pC �¼§°A ¨B\¯A BM o½p ¬Ak®ªz¯Aj pA ð¼«Ak� -13

(84 k{nA) ?SwA»TYAn° ¶jB«ð½DNA

Meselson-Sthal (J Maclood, Avery (�§A

Watson-Crick (j Beadle-Tatum (Z

³¼´UºAoMnq¼§ n±¯ºBµ±UoQpA ,o½pºBµN±ñw°oñ¼«pAð¼«Ak�nj-14

(84 AoT�j) /j±{»« ²jB�TwA Bµ©v¼¯B£nA°oñ¼« pA ºkíM ³w o½±~U

Transmission electron Microscope (�§A

Scaning electron Microscope (J

Confocal Microscope (Z

Phase Microscope (j

° BµR±½nB�±ÇÇ½ DNA �¼ÇÇM oÇÇ½p ºBµ»£sÇÇ½° pA ð¼ÇÇ«AkÇÇÇÇ� -15

(84 AoT�j) ?SwA	oTz« Archaebacteria

G+ C% ³MBzU (�§A

(pseudogenes) Bµ¬r ° j±w kænj ³MBzU (J

Intron j±]° (Z

Intron jAkíUº°BvU (j
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(85 k{nA) ?SwA»®í« ³a ³M (Abiogenesis) q¯r±¼MA ²rA° -16

¨Ao]A ºj±i³Mj±i ¥X« k¼§±U (�§A

RB¼e ¤Bñ{A ¥«BñU (J

ð¼TPwC ºBµð¼®ñU ¥«BñU (Z

ºnBª¼M jB\½A »¢¯±¢a jn±« nj ¨o] ºn±ÃU (j

nAo� o½pºB´µ°o£ pAð¼«Ak� nj BµºoT�BM ,Wittakerºk®M³�L�nj-17

(85 AoT�j) /k¯nAj

Branch protomycota (J Kingdom protista (�§A

Branch protophyta (j Kingdom monera (Z

Jaccard Similarity Coefficient o¢¯B¼M o½p R¿jBí« pA ð¼«Ak� -18

(85 AoT�j) ?k{BM»« BµºoT�BM nj (SJ)

SJ=_______
(J

a+ b+ c

a
SJ=_______

(�§A
a

a+ b+ c

SJ=____
(j

b+ c

a+ b
SJ=____

(Z
a+ b

b+ c

Woese-Foxºk®M³�L� k½k] ©Tv¼w nj o½p ºBµ³®½q£ pA ð¼«Ak� -19

c¼dÇæ jnAj joMnBÇ� »§±¦Çw ºBµ²jn Fz®« ¬jAj ¬Bz¯ n±®« ³M ³�

(85 AoT�j) ?k{BM»«

/k¯nAjnAo
 domain ³w njBacteria ,Archeae ,Eukarya (�§A

domain ð½ nj BµºoTÇ�BÇM ° domain ð½ nj ,Archeae ,Eukarya (J

/k¯nAjnAo
 Aq\«

k¯nAjnAo
 Bacteria ,Archeae ,Eukarya »§±ªí« ºBµ²jn (Z

Aq\Ç« domain nj Eukarya ° domain ð½ nj Archeae ° Bacteria (j

/k¯nAjnAo


¥Ç½l jnA±Ç« pA ð¼Ç«AkÇ� nj BµºoTÇ�BM±½ ° BÃ�nC �¼M ©´« R°B�U -20

(85 AoT�j) ?SwA

BÃ�nC nj »§±¦w ²nA±½j j±]° ¨kî(�§A

BµºoT�BM±½ nj jB½pðª¯ S�¦� ° ¿BM RnAoe ³]nj ¥ªdU (J

BÃ�nC nj »�¼�e ¬Bñ¼¦£°k¼TPQ k¼§±U ¨kî (Z

BµºoT�BM±½ nj »½BU°j ©¼v�U �½o� pA o¼XñU (j

¨Ak�ºn±¯N±ñw°oñ¼« (Resolving power) ð¼ñ�U Rnk� ³§jBí« -21

(85 AoT�j) ?SwA
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RP = ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ (�§A
2 * »ªza ºBµ»wkî�Bñ{ ³]nj

oT«±¯B¯ ³M n±¯ Z±« ¤±�

RP = ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ (J
oT«±¯B¯ KveoM n±¯ Z±« ¤±�

2 * »Ã¼{ ºBµ»wkî�Bñ{ ³]nj

RP = ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ (Z
»ªza ºBµ»wkîºBµ�Bñ{ ³]nj

2 * »Ã¼{ ºBµ»wkî�Bñ{ ³]nj

RP = ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ (j
oT«±¯B¯ KveoM n±¯ Z±« ¤±�

2 * »ªza ºBµ»wkî�Bñ{ ³]nj

»wkî Rnk� ,k{BM»« 1500x N±ñw°oñ¼« ð½ »½B´¯ »½Bª®£nqM -22

oÇMAoM k®a »®�°n »wkî �½o� pA BµºoT�BM ²kµBz« ºAoM ¬C »ªza

(86 k{nA) ?SwA

1.5x (J 150x (�§A

30x (j 15x (Z

°»§Bw³a nj (polymerase chain reaction) PCRð¼®ñU»�oí« -23

(86 AoT�j) ?S�o£Rn±ænBM�¼§°A ºAoM »v� ³a �w±U

Gilbert, 1976 (J Mullis, 1986 (�§A

Lederberg, 1976 (j Brenner, 1956 (Z

BµºoT�BM nj An ¬±¼wB«n±�v¯AoU ²k½kQ nBM�¼§°A ºAoM »v� ³a -24

(87 AoT�j) ?jo�»½BwB®{

Grifith (J Watson (�§A

Lederberg (j Bail (Z

»«±¯±Çv�BU nj (Ssm) Simple matching Coefficient ³§jBí« -25

(87 AoT�j) ?SwA o½p jnA±« pA ð¼«Ak� BµºoT�BM ºjkî

Ssm=_________
(J

a

a+ b+ c+ d
Ssm=_________

(�§A
a+ b

a+ b+ c+ d

Ssm=_________
(j

a+ d

a+ b+ c+ d
Ssm=_________

(Z
a+ c

a+ b+ c+ d

nj BµºoTÇ�BÇM jAkíÇU xnBªÇ{ ð¼®ÇñU »®¼§BÇM ºr±§±½oT�BM nj -26

pA ð¼Ç«AkÇ� ³¦¼w° ³M 1956 ¤Bw nj nBM�¼§°A ºAoM ,ºnAnjA ºBµ³¯±ª¯

(87 AoT�j) ?k{»�oí« o½p ¬Ak®ªz¯Aj

Houston (J ¬AnBñªµ ° Kass (�§A

¬AnBñªµ ° Butzler (j Greenwood & Yule (Z

³TiB®Ç{ »¯B«nj»ª¼Ç{ nkÇQ ¬A±®î ³M o½p ¬Ak®ªz¯Aj pA ð¼«Ak� -27
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(88 k{nA) ?j±{»«

(Louis pasteur) n±TwBQ »Ä±§ (�§A

(Paul Ehrlich) y¼§nA ¥Q (J

(Vincent Bordet) ²jn±M S®v®½° (Z

(Selman Waksman) �ªv�A° �ª¦w (j

³a ³M jnAj joMnB� BµºoT�BM »«±¯±v�BU nj ³�Type strain ¶rA° -28

(88 k{nA) ?SwA»®í«

/jjo£»«J±vd« BµºoT�BM pA ³¯±£ ð½ ³¯±£o½p (�§A

/jjo£»«J±vd« BµºoT�BM pA ³¯±£ð½ ºBµ³½±w pAO¼U°owð½ (J

/jjo£»«J±vd« ºoT�BM ³¯±£ ð½ pA »ªÄAj ¤BX« ° é]o« ³½±w (Z

/jjo£»« �À�A BµºoT�BM pA ³¯±£ ð½ pA ðU »®¦� ð½ ³M (j

t±¦¼wBÇM �Çv�A° k¼§±ÇU ° »�oíÇ« nj oÇ½p ¬Ak®ªÇz¯Aj ³¼¦ÇÇ� -29

(88 AoT�j) :ÇÇÇÇÇÇÇ ,k¯A³T{Ajy�¯u¼wAoT¯Cq] ³M

Koch (J Devaine (�§A

Obermeier (j Pasteur (Z

S¼dÇ]nA BµºoTÇ�BÇM ð¼¯r±¦¼Ç� ºk®ÇM²jn nj oÇ½p x°n ¨AkÇÇ� -30

(89 k{nA) ?jnAj

G+ C»§±« kænj�¼¼íU (J 16srRNA »§A±U �¼¼íU (�§A

DNA »§A±U �¼¼íU (j ³®¼«C ºBµk¼wA�jAoU �¼¼íU (Z

:ÇÇÇÇÇÇÇ ,j±{»Ç« ²jAj SLÇv¯ n±TwBÇQ »ÇÄ±§ ³M o½p jnA±« ³¼¦� -31q] ³M

(89 k{nA)

(o¼ªhU) ¬±¼wBT¯B«o� ¥¼§jc¼	±U (�§A

ºnBµ ºnBª¼M ³¼¦î oM ¬±¼wAq¼¯±ª½A ¨B\¯A (J

©ip²B¼w ºnBª¼M ³¼¦î oM k¼Ä±v�±U k¼§±U (Z

©v¼¯B£nA°oñ¼« ºj±i³Mj±i ¥X« k¼§±U ³¼	o� jn (j

An �z�Akv¯AoU ²k½kQ nBM�¼Tvh¯ ºAoM o½p ¬Ak®ªz¯Aj pA ð¼«Ak� -32

(89 AoT�j) ?jo�bo�«

Brenner and Jacob (J Gilbert and Sanger (�§A

Lederberg and Zinder (j Boyer and Tatum (Z



ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ³`h½nBU ° ºk®M³�L�

/k{BM»« c¼dæ "�§A" ³®½q£ -1

:j±{»« ©¼v�U ¬An°j 3 ³M »¦� n±� ³M »wB®{J°oñ¼« ³`h½nBU

(1857 ¤Bw pA ¥L
)»wB®{J°oñ¼« »½À� o~î pA ¥L
 ¬An°j (�§A

(1857-1914) »wB®{J°oñ¼« »½À� o~î (J

¤Be ³M BU »½À� o~î pA kíM ¬An°j (Z

:»½À‡ o~î pA ¥L› ¬An°j © «́ ºBµjAkin (•§A

¥MB
o¼�RAj±]±«�w±U ºnBª¼M jB\½A ³¼	o� ¬k{ bo�« :1546 ¤Bw -

Fracastro �w±U ²kµBz«

(Abiogenesis) ºj±i³Mj±Çi k¼§±ÇU ³¼	oÇ� ¬jo� bo�« :1600 ¥½A°A -

Helmont �w±U

¬k¼«B¯ ° BµJ°oñ¼« ºB¼¯j �{B� ,�±µ ¬±¼§ ¬A° »¯±T¯C :1660 ¤Bw -

ºBµ»wkî B½ Bµq®§ �¼§°ASiBw ° ða±�RB¯A±¼e B½ Animacules ³M B´¯C

ºA³z¼{

B½ K�o« N±ñw°oñ¼« SiBw :(Robert Hooke)�±µRoMAn :1665 ¤Bw-

³«B¯ ³M »MBT� nBzT¯A ° �±µ ¬±¼§ ¬A° »¯±T¯C RB�BzT�A k¼½FU ° »L¼�oU

Micrographia

Bµ³¯±Ç£ ° Bµu®Ç] nj BµºoTÇ�BÇM ºk®M³�L� :Ottomuller :1770 ¤Bw -

³®¼§ t±§nB� ºk®M³�L�x°ntBwAoM

ºj±i³Mj±i k¼§±U ³¼	o� ¬jo� jn :Lazzaro Spallanzoni:1770 ¤Bw -

Edward Jenner �w±U ³¦MC ³¼¦î oM ¬±¼wB®¼v�A° �¼§°A :1796 ¤Bw -

k§±Ç« ¥«BÇî BÇ½ ¨oÇ] ºn±ÃÇÇU ³¼	oÇÇ� ¬kÇÇ{ bo�ÇÇ« :1840 ¤BÇÇw -

Friedrich Henle �w±U (Germ theory Disease)

º±zTv{ ºAoM ²k®®� »¯±�îk	 pA ²jB�TwA nBM�¼§°A ºAoM :1850 ¤Bw -

�w±ÇU ¬AjAp±Ç¯ KU ºnBª¼ÇM pA ºo¼¢z¼ÇÇQ ° yµBÇÇ� S´ÇÇ] BÇÇµSwj

Ignaz Semmelweis

:ºr±§±¼M°oñ¼« »½À‡ o~î © «́ ºBµjAkin (J

n±TwBQ �w±U o¼ªhU ²k½kQ�¼æ±U :1857 ¤Bw -

<15>
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n±TwBQ �w±U ¨o] ºn±ÃU RBLYA :1860 ¤Bw -

BÇM n±TwBÇQ �w±U ºj±i³Mj±i k¼§±U ³¼	o� »¦� ¤B�MA :1861 ¤Bw -

±
 ¬jo£ ³MBz« ºBµðwÀ� pA ²jB�TwA

pA ²jB�TÇwA BÇM ð¼TPÇw »T¯C »eAo] ¨B\¯A :Joseph Lister :1867 ¤Bw -

ºoTÇ�BÇM }§BÇi �Çz� ³ÇM ºBÇ½Swj ,»eAo] �BUA nj ¥®� ºBµºoPwA

»§A±T« ºBµS
n ¨B\¯A BM u¼T�¿t±¦¼wBM±T�¿

g� �w±U (�MnB{)u�AoT¯C ºnBª¼M ¥«BîºpBwAk] :1877 ¤Bw -

¬°kM »®¼a :BµºoT�BM ºpBwAk] ºAoM oT¦¼� �¼§°A SiBw :1880 ¤Bw -

(Unglozed porcelain) JBí§

�Çv�A° �z� ° g� �w±U nB£C º°n oM BµºoT�BM Sz� :1881 ¤Bw -

n±TwBQ �w±U u�AoT¯C

(u½p±¦�oM±U ¨±½oT�BM±ñ½B«) ¥w ºnBª¼M ¥«Bî »½BwB®{ :1882 ¤Bw -

g� RB¼	o� tBwA ³ÄAnA ° g� �w±U

g� �w±U (²o¦�oL½°) BM° nBª¼M ¥«Bî »½BwB®{ :1883 ¤Bw -

¨o£ ºq¼«C¡¯n �AkMA ,°À�±UA �AoTiA ,g� RB¼	o� nBzT¯A :1884 ¤Bw -

Christian Gram �w±U

E.coli»½BwB®{ ,n±TwBQ �w±U ºnBµ ³¼¦î ¬±¼wB®¼v�A° :1885 ¤Bw -

Escherich �w±U

Richard Julius petri �w±U Petri dish�°o� �AkMA :1887 ¤Bw -

:¤Be ³M BU »½À‡ o~î pA kíM ¬An°j © «́ ºBµjAkin (Z

¬BÇ«nj S´Ç] �¼«B®�ÇwnA »½B½oT�BM k®a ¥«Bî pA ²jB�TwA :1910 ¤Bw -

»ª¼Ç{ nkÇQ) (Paul Ehrlich) gÇ¼§nA ¥ÇQ �w±ÇU nBM�Ç¼§°A ºAoM u¼¦�¼w

(»¯B«nj

(Alexander Fleming) ¡®¼ª¦� �w±U ©½p°q¼§ �z� :1921 ¤Bw -

Griffith �w±U ð�±«±®Q nj �¼wB«n±�v¯AoU ²k½kQ�z� :1928 ¤Bw -

¡®¼ª¦� �w±U �¼¦¼w»®Q �z� :1929 ¤Bw -

¬±¼wB«n±�Çv¯AoÇU ²k½kÇQ nj DNA »ñ¼TÇ¯r ¥«BÇî �z� :1930 ¤Bw -

y¯AnBñªµ ° Avery �w±U

»�±�±TQoTwA S¯±�î º°n oM (Prontosil) ¥½p±T¯°oQ o¼YFU :1935 ¤Bw -

Gerhard Domagk�w±U Bµk¼«B¯±�§±w�z� °

Selman Waksman �w±U �¼v½B«±TQoTwA�z� :1943 ¤Bw -

Lederberg �w±U (Conjugation) �¼wB£°s¯±� ²k½kQ�z� :1946 ¤Bw-

Tatum



17 »wB®{ºoT� BM é«B] ð¯BM

F n±T�B� k¼ªwÀQ �z� :Wollman ° Jacob :1955 ¤Bw -

�w±U (Polymerase chain Reaction) PCR »{°n �AkMA:1983-84 ¤Bw-

Carry Mullis

t±¦¼�±ªµ) ºoT�BM ¨±¯r �¼§°A (Sequencing)»§A±U �¼¼íU :1995 ¤Bw -

(Aq¯±¦�¯C

²o¦�±½oL½° nj ¨°p±«°o� 2 j±]°�z� :2000 ¤Bw -

/k{BM»« c¼dæ "Z" ³®½q£ -2

J±vdÇ« BµR±½nB�°oÇQ °qÇ] »ÇMC-qLw ºBµðL¦] B½ BµºoT�BM±¯B¼w

:¥«B{ BµºoT�BM �½AS¼æ±~i �½k®a ,k¯±{»«

u�®U k®½Co� �½o� pA ºro¯AKv� ,k®®�»« ¬s¼v�A k¼§±U ,n±¯ ¬Ak�� nj -

GlidingS�oe ºAnAj »§° ¤rÀ� k
B� ,»¦¼Q k]A° GoX�A ,»�®« ¨o£ -

° qT®w±TÇ� �T{Aj S¼¦MB
 ° �°oU±UA ,k¼Ä±®U°nB� ° a ¥¼�°o¦� ºAnAj -

¬s¼v�A k¼§±U

/k{BM»« c¼dæ "Z" ³®½q£ -3

Phylum BÇ½ ³iBÇ{ 4 ¥«BÇ{ (1986) BµR±½nB�°oQ »ª½k
 ºk®M©¼v�U -

/k{BM»«

»�®« ¨o£ ºBµºoT�BM ¥«B{ :(Gracilicutes) BµR±�»¦¼wAo£ (�§A

S¼¦MB
 k
B� ° SLX« ¨o£ ºBµºoT�BM ¥«B{ :(Firmicutes) BµR±�»«o¼� (J

ð¼TT®w±T�

BÇ½ »§±¦w ²nA±½j k
B� ºBµºoT�BM ¥«B{ :(Tenericutes) BµR±�ºo®U (Z

BµBªwÀQ±ñ½B«

BµºoTÇÇÇÇ�BM»ÇÇÇÇ�nC ¥«BÇÇÇÇ{ :(Mendosicutes) BµR±�ºp°k®ÇÇÇÇÇ« (j

(Archaebacteria)

(Bergey) 1994 ¤Bw nj BµR±½nB�°oQ ºk®M©¼v�U -

»§±¦w ²nA±½jºAnAj »�®« ¨o£ ºBµºoT�BM (�§A

»§±¦w ²nA±½jºAnAjSLX« ¨o£ ºBµºoT�BM (J

»§±¦w ²nA±½j k
B� ºBµºoT�BM (Z

BµºoT�BM»�nC (j

:BµR±½nB�°oQ ºk®M©¼v�U �½oiC -

° ¥¼�±§BÇÇµ ,¬r±¯BTÇÇ« ºBµºoTÇÇ�BÇÇM ¥«BÇÇ{ :BµºoTÇÇ�BM»ÇÇ�nC (�§A

¥¼�°k¼wA±«oU

° (Proteobacteria) BµºoT�BM±ÃU°oQ ¥«B{ :(Eubacteria) BµºoT�BM±½ (J

(Firmicutes) BµuU±�»«o¼�
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° ð¼TT®w±TÇ� »�®Ç« ¨oÇ£ ºBµºoTÇ�BÇM ¥«BÇÇ{ BµºoTÇÇ�BM±ÃU°oÇÇQ -

/k®Tvµ BµºoT�BM±¯B¼w ° ð¼TT®w±T�o¼�

/k®Tvµ BµBªwÀQ±ñ½B« ° SLX« ¨o£ ºBµºoT�BM ¥«B{ BµR±�»«o¼� -

/k{BM»« c¼dæ "�§A" ³®½q£ -4

RNA ¶k®®�k� ºBµ¬r /k¯nAj »wBwA y�¯ �¼ÃU°oQ k¼§±U nj Bµ¨°p±L½n

»� Bµ³¯±£ �¼M njRk{ ³M »«°p±L½n ºBµ�¼ÃU°oQ ° (rRNA) »«°p±L½n

nB¼ÇvM »«°p±«°o� ºBµ¬r o½Bw ³M SLv¯ ° k¯A²k{ ��e ¥«BñU k¯°n

»«°p±L½nRNAºBµk¼U±Ã¦�±¯ »§A±U ·v½B�« /k¯A²k{n°j©µ pA oU³TvµC

�¼ÇM ³Ç� jAj ¬BÇz¯ �¦ThÇ« ð½r±§±¼ÇM éMB®Ç« ³ÇM �±MoÇ« 16s (rRNA)

/(Jawetz) jnAj j±]° »¦«BñU RB�BLUnA ,©µ pA n°j Â«B� ºBµ©v¼¯B£nA

/k{BM»« c¼dæ "Z" ³®½q£ -5

³ÇM BµºoTÇ�BÇM ºk®M³�L� b±�w ,qU°B] JBT� y½Ao½° �½oiC tBwAoM

/(Jawetz) k{BM»« o½p ¥ñ{

»ªwn b±�w¤BX«

(Kingdom) A°o¯B«o�BµR±½nB�°oQ(Procaryotes)

(Divission) ³iB{BµR±�»¦¼wAo£(Gracilicutes)

(Class) ²jnBµºoT� BM±U±ñwA(Scotobacteria)

(order) ³TwAnBµºoT� BM±½(Eubacteria)

(Family) ²jA±¯Bi³wB½oT� BM°oT¯A(Enterobacteriaceae)

(Genus) u®]»§±�(Escherichia)

(Species) ³¯±£»§±�(Coli)

/k{BM»« c¼dæ "J" ³®½q£ -6

�°oÇe BM ³¯±£ ¨B¯ ¤°A �oe ° ònqM �°oe BM u®] ¨B¯ ¤°A �oe -

B½ ð¼§BT½A Rn±æ ³M ³¯±£ °u®] �ª	 nj ,j±{»« ³T{±¯ �¼U¿ ða±�

ða±Ç� ¤°A �°oe BM ,³¯±£o½p j±]° Rn±æ nj /j±{ ³T{±¯ k½BM [�

k®¯BÇÇ« /j±{»ÇÇ« ³T{±ÇÇ¯ ³¯±ÇÇÇ£ ° u®ÇÇÇÇ] ¤BLÇÇÇÇ¯j ³ÇÇÇÇM �¼ÇÇÇÇU¿

Staphylococcus aureus subsp anaerobius

:SwA ²k{JBhT¯A ºk®M³�L� �½AºAoM »½Bµk¯±vQ -

"es":DivissionB½ ³iB{ ºB´T¯A -

"ales":orderB½ ³TwAn ºB´T¯A -

"aceae":Family B½ ²jA±¯BiºB´T¯A -

(Zinsser) proteae k®¯B« "eae":Tribe³�½B� B½ ³¦¼L
 ºB´T¯A -
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/k{BM»« c¼dæ "J" ³®½q£ -7

³� k®®�»« ²jB�TwA»§±¦w �¼M �BLUnA ©Tv¼w ð½ pA BµºoT�BM pAºnB¼vM

,©Tv¼w �½A /j±{»« ²k¼«B¯ (Quorum Sensing)JB~¯ ke �nj ©Tv¼w

¥«BÇ{) �±®TÇ« ð½r±§±½q¼� ºBµk¯°n BM �LUo« ºBµ¬r pA ºnAjoM³hv¯

° ,»
BÇd§A ºBµk¼ªwÀÇQ ¤B�TÇ¯A ,(bioluminescence) »TÇv½p »¯Bz�An±¯

B½ ð½ k¼§±U ³M ©Tv¼w �½A /k®�»« ©¼�®U An (»ª]B´U ºBµ}iB{ k¼§±U

(autoinducer) ²k®®� ¾B�§A j±i ³�) nBzT¯A ¥MB
 ¶k®µjS«Àî ¤±ñ§±« k®a

An ºoT�BM ð½ ° SwA ³TvMA° (j±{»« ²k¼«B¯ (pheromones) ¬±«°o� B½

pA ºA³¯±ª¯ ,»£s½° �½A /j±{ ²B£C j±i S¼íª] ©�AoU pA BU jpBw»« njB


/k{BM»« BµR±½nB�°oQ nj »§±¦w k®a ºBµnBT�n

S�oÇe ,k¯±{»Ç« ³TiB®Ç{ ²k®®Ç� Jm] ³� ºjA±« Sªw ³M BµºoT�BM -

/k®«B¯»Ç« Sensory transduction BÇ½ »Çv�BU±ªÇ� An ²k½kÇQ �Ç½A ,k®®�»«

(Jawetz)

/k{BM»« c¼dæ "j" ³®½q£ -8

:¥«B{ BµºoT�BM»�nC ©´« RB¼æ±~i -

³ÇM ¨°B�Ç« ° ð¼Ç«An±Ç« k¼ÇwA k
BÇ� :¤±ªí«o¼� ¬Bñ¼¦£ ° k¼TPQ ºAnAj /1

¨BT�¿BTM ºBµ°nAj

u�®ÇU �w±ÇU ¬BTÇ« k¼§±ÇU o¼�Ç¯ ð¼§±MBTÇ« ¤±ªí«o¼Ç� ºBµy®�A° /2

ðªÇ¯ º¿BÇM ºBµS�¦Ç� ³ÇM pB¼Ç¯ ,(Methanogens :Bµ¬r±¯BT«) ºpA±µ»M

k{nºAoM (¥¼�±«oU) B«j ° ºqªwA nBz� ,(¥¼�±§Bµ)

Bµ¬r ¬°nj nj Bµ¬°oT®½A �T{Ajnj BµR±½nB�±½BM �oTz« »£s½° /3

BÇ½ oTÇwAºj k¼Ä±¯oQ°q½A ºBµk¼P¼§) ¤±ªí«o¼� ºk¼P¼§ RBL¼�oU ºAnAj /4

»ªwÀQ±T¼w ¾Bz� nj (oUA AoTU) ¤°ov¼¦£ºj

BµR±½nB�±½ ° BµºoT�BM±½ pA R°B�T« rRNA ,tRNA »§A±U �T{Aj /5

BµR±½nB�±½ ° BµºoT�BM»�nC ,»�¼�e ºBµºoT�BM RB¼æ±~i ³v½B�« -

ºBµºoT� BM

»�¼�e

BµºoT� BM»�nCBµR±½nB�±½

o£pB�C ¬A±®î ³M �¼¯±¼T«

�¼ÃU°oQ qT®w

-++

³ÇM �¼¯±¼TÇ« ¥¼«oÇ� -N

qT®ÇÇw o£pBÇÇ�C ¬A±®ÇÇÇî

�¼ÃU°oQ

+--

¬°oT®½A º°Be tRNA-++
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�w±U �¼ÃU°oQ qT®w nB´«

�¼v½B«°q¼¯C

-++

�w±U �¼ÃU°oQ qT®w nB´«

�¼v½B«B¯B� ° ¥ñ¼®�«Co¦�

+--

pAo«»¦Q RNA S¼wBve

° �¼P«B�Ç½n ³ÇÇM SLÇÇv¯

�¼¢½k¼§ ±TQoTwA

tBve¨°B	«¨°B	«

ð¼«An±« k¼wA j±]°+--

¬°oT®½A-++

º±	¦e DNA ö�++-

2-²k®®Ç� ¥½±Ç
 n±TÇ� B�

k¼wA±®¼«C º°Be (EF-2)

qT®Çw nB´Ç« ° k¼«BT�ÇÇ½j

�¼v�±ÇU �w±ÇU �¼ÃU°oQ

ºoT�½j

-++

³ªÇÇ]oÇÇU ° »v½±ÇÇÇÇ¯°n

¬B«qªµ

++-

¤±¦w ¾Bz� ºBµk¼P¼§¤B~UA BM k½ov¼¦£

¬°kÇÇM ºoTÇÇÇÇwA

�BL{Ao¼� -JBíz¯A

³¯B£°j k¯±¼Q ð½ BM

,ºoÇÇÇUA ¤B~ÇÇÇÇUA

�BL{A nAjJBíz¯A

¤B~UA BM k½o¼v¼¦£

¬°kÇÇM ,ºoTÇÇÇÇwA

° �BL{Ao¼� JBíz¯A

³¯B£k®a

pAo«»¦Q RNAkeA°o½p 4 ,18 ¨AkÇ� oµ ,jkíT«

keA° o½p 12 BU

»§A 12 ¨Ak� oµ ,3

keA° o½p 14

/k¼½Bª¯ ³í]Ao« 8 ¤AÆwgwBQ ³M /k{BM»« c¼dæ "J" ³®½q£ -9

/k{BM»« c¼dæ "j" ³®½q£ -10

"BµR±½nB�±½ ° BµR±½nB�°oQ �¼M »
AoT�A RB�æ ³v½B�«"

R±½nB�±½R±½nB�°oQ

»§±¦w ²nA±½j j±]° -o¼T« : Dk�B� BµBªwÀQ±ñ½B«) : +

(k®Tvµ »§±¦w ²nA±½j

k¼ÇÇwA ð¼¦¼PQ±®¼ÇÇ«Cºj j±ÇÇ]° -

(DAP)

-D

k¼wA ð¼«nA±« ¥¼TwA ¬A --+
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rRNA ¬±¼wBT¯Bª½kw SMBY -28s ° 18s16s ° 5s

(svedberg keA° tBwAoM)5.8s ° 5s23s

nj ³®¼Ç«C k¼ÇwA �Ç¼§°A Á±ªíÇÇ« -

ºk¼TPQ»¦Q ²o¼\¯p

�¼¯±¼T«�¼¯±¼T« ¥¼«o� -N

¤°oTwA j±]° -+,BµBªwÀQ±ñ½B« ¾Bz� nj) : -

(jnAj j±]° ¤°oTwA

S®«À¼�°oñ¼ÇÇ« ,¤±M±U°oñ¼ÇÇÇ« -

(»§±ªí« S¦ñwA)

+ºBTªµ ºBµ�¼ÃU°oQ j±]°) +

nj (Mbl,MreB)�¼T� A

(ºoT� BM

»ªwÀQ±T¼ÇÇw ºBÇÇµð«AkÇÇÇÇ¯A -

,¨°p°qÇÇ¼§ ,¥Ä±ÇÇ� A° ,ºnk®�±T¼ÇÇ«)

¨±§±ñ¼ÇÇÇÇUn ,ºs¦ÇÇÇÇ£ ²B¢TÇÇÇÇÇwj

(ð¼ªwÀQ°k¯A

80s70s

»ªwÀQ±T¼w ¬B½o] S�oe -+-

DNA ºpBwk®¯Bªµ -keA° ð½ pA »�o
 2

ºpBwk®¯Bªµ

ºBµkeA° pA »�o
 2

jkíT« ºpBwk®¯Bªµ

³Tvµ ºBz� -+-

¨°p±«°o� jAkíU -1,²o¦�±½oL½° k®¯B« > 1

,B¼wBPwB½nk§±h§±M

,u¼v®U»¦«Àw°oM

ºo�n°k£n±MB¼§n±M

»¯±Tv¼µ ºpBM ºBµ�¼ÃU°oQ -+³L{ ºBµ�¼ÃU°oQ j±]°) -

(»¯±Tv¼µ

(DNA) »ñ¼T¯r ²jB« ö� -»�i° ºo�°k£n±MB¼§n±M) :º±	¦e

ºAnAj ,o§Bñ¼¦w u¼«±TQoTwA

(k®{BM»« »�i p̈±«°o�

»ñ¼T¯r ²jB« �±¯ -k¼Ä±¦P½jk¼Ä±¦QBµ

¬°oT®½A+-

(t±Ã¦�±¯) ðTvµ+Ç

¨°p±Ã¦�±¯+-

/k¼½Bª¯ ³í]Ao« 8 ¤AÆwgwBQ ³M /k{BM»« c¼dæ "J" ³®½q£ -11

/k¼½Bª¯ ³í]Ao« 5 ¤AÆwgwBQ ³M /k{BM»« c¼dæ "�§A" ³®½q£ -12

pA Kingdom ²rA° ºBÇ] ³ÇM ,2005 ¤Bw nj BµºoT�BM ºk®M³�L� nj :³Tñ¯
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/SwA ²k{ ²jB�TwA phylum ²rA° pADivission ²rA°ºB] ³M ° Domain

/k{BM»« c¼dæ "�§A" ³®½q£ -13

/k{BM»« c¼dæ "Z" ³®½q£ -14

N±ñw°oñ¼« ŒA±¯A RB¼æ±~i pA ºA³æÀi -

ºAnAj ,n±¯ éL®« pA ²jB�TwA :(Bright-Field) �{°n ³®¼«p N±ñw°oñ¼« .A

oX�Ake ,(¬°oñ¼« 0.3 j°ke nj) Z±« ¤±� �~¯ j°ke nj ð¼ñ�U Rnk


° ²pAk¯A ,¥ñ{ »wnoM ºAoM ²jB�TwA jn±« ,oMAoM 100 ;»½Bª®£nqM Rnk


ºoT�BM S�oe

:(Phase Contrast) pB� R¿ÀTiA B½ SwAoT®� pB� N±ñw°oñ¼« .B

j±]° ¥¼§j³M �{°n ³®¼«puQð½ º°n oM ð½nBU o½±~U ð½ ºo¼£¥ñ{

jA±« nj j±]±« pB� R°B�U

²k¯p ¤±¦w»¯°nj ºBµnBTiBw ° B½±Q ºBµS¼§Bí� ¬k½jS´] -

(Interference) �ÇÇwAo�oT®ÇÇÇ½A BÇÇÇÇ½ »¦ÇÇÇÇiAkÇÇÇÇU N±ñw°oñ¼ÇÇÇÇ« .C

pBÇ� N±ñw°oñ¼Ç« ³MBÇÇz« ¤±ÇÇæA (Differential Interferce Contract)

³¯BÇÇ£°j ±UoÇÇQ BÇÇM ºn±ÇÇ¯ ºBµ©Tv¼ÇÇw ºB®LÇÇ« oÇÇÇM ° SwAoT®ÇÇÇÇ�

/SwA ºkíM 3 ºj°ke BU ° ²k¯p ° ²k{¡¯n ³¯±ª¯ ,(Dual-Beam-Optical)

»§±¦w ¬°njºB½±Q ºBµk®½Co� ³í§B�« S´]

:(Dark Field M.)ð½nBU ³®¼«p N±ñw°oñ¼« .D

ºAo¢ªÇµ n±Çv¯Ak®Ç� ºAnAj »§° SwA ºn±Ç¯ N±ñw°oñ¼« ³MBz« ¤±æA

/kwn»« ³¯±ª¯ ³M Bµk½ÀwA pA ��� n±¯ ³� SwA ºA²s½°

Rnk
 ºAnAj ° ð½nBU ³®¼«p nj �{°n Rn±æ ³M ©v¼¯B£nA°oñ¼« ¬k½j -

¬°oñ¼« 0.2 ð¼ñ�U

³¯±ª¯ ºq¼«C¡¯n ¨kî -

N±ñw°oñ¼« �½A ²kªîºBµjoMnB� -

k®¯BÇ« kÇ¯nAj ¬°oñ¼Ç« 0.2 pA oTªÇ� o�Ç
 ³� »½Bµ©v¼¯B£nA ²kµBz« -1

¨°k¼§BQ Bª¯±QoU

BµºoT�BM »T�oe ³í§B�« -2

:(Confocal) ¤B�±� ¬B� ºnq¼§ nB¢¯ é��« N±ñw°oñ¼« .E

éL®« ð½ ²°Àî ³M »§±ªí« N±ñw°oñ¼« ºn±¯ ºBµ©Tv¼w pA »L¼�oU -

ºnq¼§ ºn±¯

S®wn±Ã¦� ©¼h	 ºBµ³¯±ª¯ pA ºkíM 3 o½±~U ð½ jB\½A -

/k¯±{»« ºq¼«C¡¯nS®wn±Ã¦� ºBµ¡¯n BM HL§B� Bµ³¯±ª¯ -

c�Çw ° (beam splitter) Bµ±UoQ ²k®®ñ{ »ñ¼¯Bñ« c�w pA nq¼§ n±Lî -
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(x-y scanning plane) x-y nB¢¯ é��«

ºBµZ±«¤±�Jm]»½B¯A±U :S®wn±Ã¦� ²jB« :u¯Bwn±Ã¦�N±ñw°oñ¼« .F

/jnAj An (»Äo«) oUk®¦M ºBµZ±« ¤±� ¬jAjuQ pBM ° (uv) ²BU±�

nj u½p±¦�oM±ÇU ¨±½oT�BM±ñ½B« »Q±ñw°oñ¼« ©¼�Tv« »MB½jn :joMnB�

�¼«Aj°n-�¼«An°A ºq¼«C¡¯n pA ²jB�TwA BM »®¼§BM ³¯±ª¯

¬A±®î ³M k¼�w n±¯ ºB] ³M ¬°oTñ§A pA ²jB�TwA :»¯°oTñ§A N±ñw°oñ¼« .G

éL®«

éL�§BÇM ° k¼�Çw n±¯ ºBµ¬±U±� ³M SLv¯ ¬°oTñ§A oTµBU±� Z±« ¤±� -

oT´M ð¼ñ�U Rnk


:»¯°oTñ§A N±ñw°oñ¼« �±¯ 2 j±]°

(TEM) ¬±¼v¼ªv¯AoU B½ ²nAm£ -1

(SEM)�ñwA B½ ²nB¢¯ -2

n±LÇî �pB¯ ³¯±ª¯ pA ¬°oTñ§A ºBµ±UoQ ,N±ñw°oñ¼« �±¯ �½A nj :²nAm£

/kµ»« ¬Bz¯ An ¬C ºAq]A ° ²pAk¯A° k®�»«

¾»{ c�w pA ºkíM 3 o½°B~U ³ÄAnA :²nB¢¯ -

qÇ®§ ð½ �w±ÇU ° ²kÇ{ JBUoÇQ »¯°oTÇñ§A ¡®�U ð½ �w±U Bµ¬°oTñ§A -

¬°oñ¼« 0.001 ð¼ñ�U Rnk
 /j±{»« q�oªT« ³¯±ª¯ º°n oM n±v¯Ak®�

/jnAj

,ð½nBÇU ³®¼Ç«p SwAoT®Ç� pBÇ� ,�Ç{°n ³®¼«p ºBµN±ñw°oñ¼« :³Tñ¯ -

/k®®�»« ²jB�TwA k¼�w n±¯ éL®« pAt±ñí« ° S®wn±Ã¦�

/k¼½Bª¯ ³í]Ao« 8 ¤AÆwgwBQ ³M /k{BM»« c¼dæ "Z" ³®½q£ -15

/k¼½Bª¯ ³í]Ao« 1 ¤AÆwgwBQ ³M /k{BM»« c¼dæ "�§A" ³®½q£ -16

/k{BM»« c¼dæ "Z" ³®½q£ -17

oM (Margulis)u¼§±£nB« �¼§ �w±U ²k¯pRAj±]±« »ª½k
 ºk®M©¼v�U -

(Wittaker) o�BT½° ºk®M©¼v�U ³½BQ

° BµSv¼«±®¼TÇ�A ,BµºoTÇ�BÇÇM ¥«BÇÇ{ Ñ (BµR±½nB�°oÇÇQ)Monera -1

(»MC Ç qLw ºBµðL¦]) BµºoT�BM±¯B¼w

BµðP� ° BµðL¦] ,Bµ³TiB½ ðU ¥«B{Ñ protoctista -2

�rBU ° ¥¼�°o¦� k
B� ºBµR±½nB�±½Ñ (fungi) Bµ^nB
 -3

(plantae) ¬BµB¼£ -4

(Animalia) RB¯A±¼e -5

ð¼Ã¦�±¯±L½n k¼wA »§A±U tBwAoM ²k¯p RAj±]±« k½k] ºk®M©¼v�U nj -



³`h½nBU ° ºk®M³�L� . ¤°A ¥~� 24

Eucaryotes ,Eubacteria (Woese-Foxºk®M³�L�) (16s rRNA) »«°p±L½n

/k¯nAjnAo
 Aq\« Domein 3 njArchaebacteria °

/k{BM»« c¼dæ "�§A" ³®½q£ -18

B½ ° ºoU±¼P«B� ,ð¼U±®�) ºjkî ,BµºoT�BM ºk®M³�L� ºBµx°n pA »ñ½ -

K½oÇ	 ° (Sj) jnBÇ�BÇ] ³MBzU K½o	 ¥«B{ ³� k{BM»« (ð½oT«±v�BU

/k{BM»« (Ssm)»�MB�U ²jBw

Sj=_______a

a+ b+ c
Ssm=_________a+ d

a+ b+ c+ d
ºoT�BM ³½±w °j oµ nj j±]±« RB¼æ±~i jAkíU=a

ºoT�BM ¤°A ³½±w njRB¼æ±~i jAkíU=b

ºoT�BM ¨°j ³½±w njRB¼æ±~i jAkíU=c

(Zinsser) /jnAk¯ j±]°ºoT�BM ³½±w 2 nj ³� »UB¼æ±~i jAkíU=d

/k¼½Bª¯ ³í]Ao« 17 ¤AÆwgwBQ ³M /k{BM»« c¼dæ "�§A" ³®½q£ -19

/k¼½Bª¯ ³í]Ao« 8 ¤AÆwgwBQ ³M /k{BM»« c¼dæ "Z" ³®½q£ -20

/k{BM»« c¼dæ "J" ³®½q£ -21

�~¯ j°ke nj (�½Ao{ �½oU¤C²k½Anj) ºn±¯ N±ñw°oñ¼« ð¼ñ�U Rnk


¥Ç
AkÇe ,¬°oñ¼« 0.4 Z±« ¤±� BM ¡¯njnp n±¯ nj /SwA n±¯ Z±« ¤±�

BU k{BM ³T{Aj j±]° ³��¯ °j �¼M nj k½BM ¬°oñ¼« 0.2 j°ke njºA³¦æB�

(Jawetz) /jjo£ nBñ{C Aq\« o½±~U °j ³ñ®½A

/k{BM»« c¼dæ "Z" ³®½q£ -22

»½Bª®£nqM BM »Ã¼{ q®§ pA »®�°n »wkî�½o� pA BµºoT�BM ²kµBz«S´]

/k{BM»« 15 »ªza »wkî Rnk
 �½AoMB®M j±{»« ²jB�TwA100

/k¼½Bª¯ ³í]Ao« 1 ¤AÆwgwBQ ³M /k{BM»« c¼dæ "�§A" ³®½q£ -23

/k¼½Bª¯ ³í]Ao« 1 ¤AÆwgwBQ ³M /k{BM»« c¼dæ "J" ³®½q£ -24

/k¼½Bª¯ ³í]Ao« 18 ¤AÆwgwBQ ³M /k{BM»« c¼dæ "j" ³®½q£ -25

/k{BM»« c¼dæ "�§A" ³®½q£ -26

oT¼§»¦¼« oµ nj ºoT�BM 10
5
jAkíU j±]° nBM�¼§°AºAoM °A ¬AnBñªµ ° Kass

/k¯jo� �¼¼íU ºnAnjAS¯±�î »½BwB®{ ºAoM ºnB¼í« ¬A±®î ³M An nAnjA
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/k¼½Bª¯ ³í]Ao« 1 ¤AÆwgwBQ ³M /k{BM»« c¼dæ "J" ³®½q£ -27

/k{BM»« c¼dæ "Z" ³®½q£ -28

/k{BM»« c¼dæ "j" ³®½q£ -29

/k{BM»« ²k®®�j±îKU ºnBª¼M ¥«Bî�{B� ,Obermeier

/k¼½Bª¯ ³í]Ao« 4 ¤AÆwgwBQ ³M /k{BM»« c¼dæ "�§A" ³®½q£ -30

/k{BM»« c¼dæ "Z" ³®½q£ -31

jB\½A ³M njB
 ,k{ ³TiBw n±TwBQ �w±U ³� ºA²k{�¼í	 ¶k¯p �v�A°

º°Be k¼ªwÀQ)PXO1 k¼ªwÀQ k
B� ³½±w �½A Ao½p ,j±L¯ ¬Bv¯A nj »®ª½A

/(Cap+ , Tox-) j±L¯ �¼v�±U jB\½A ³M njB
 ³\¼T¯ nj ° j±M (�¼v�±U ¬r

° kÇ{ ³TiBÇw Sterne �w±ÇU ³Ç� ©Çip²B¼w ¶k{ �¼í	 ¶k¯p �v�A°

k
B� ° ²j±M PXO2 k¼ªwÀQ k
B� ,SwA ºp°o«A ºBµ�v�A° oX�A ºB®Mo½p

/(Cap-, Tox+ ) k{BM»« �¼v�±U k]A° ° ¤±vP�

/k¼½Bª¯ ³í]Ao« 1 ¤AÆwgwBQ ³M /k{BM»« c¼dæ "j" ³®½q£ -32


