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Konu 11
BAKTERgDENTHFKASYONUNDA KULLANILAN

STANDART, B&¥yOKMYASAL VE FZYOLOJIK
TESTLER

$\GOQ 0 %DNWHUL LGHQWLILNDVARQXQGD NXOODQOODQ VWDQGDUW EL\RNLP\RMQALlY EOMERORBILO VEGDD
70S YH GLU KHNLPOL+LQGH JHQHO YH [JHO OLNUREL\RORML *Rgp¥i \DBOQHYL $QNDUD

%ORN IQHNMLRQ KBABGQGD SEMQ P INRRID@P D@ NP GIQQ \WMVSIWHGEPHW
WGDIQQ L ED/DP DNDUWDGDQ IBMQ. RUWXU %U P INRRIDQP D@D NP OMBIQiriimesi
identifikasyon DGQOD@ @GH@INM RQ WGP G R EINMIQQ IMWRGXX JHQXXQ YH VSHALIN
HIWMIDQ EMMBIP HMQH NDGID GHDP  HAWOL* HIHNIIQGHUSBUQH VHRIS JHORS YW YH
varyetelerine kadar ilerletilir.

Bir bakterinin taN\RQR IN HWMHGH GRX DG&MQ WVSMWHE HN D@DN KDQL RYEN Db O
SD OMVB@D EBDIDN P« P NQ ROU %U EDNMIQQ VR D-DFQQ W\SWHGPHWL R EDWIQQ
DIVMOGDQHMUEELIHQMNP IPDAL "1 $ KRP RBRMAYH 51 $ ROIRQINBIRMINDWE:-XQX HVDV DAY
YH KHKDQL EIlUVHEH®! JHolF. RDUDN HGP 1 RDEIGH:-L IHQRSBIN | ] HOMBLUQGHQ EfP VP
) DNDWKHJ @ ERDYDUGD UKX\) RDUDN \ DS®P D\ DFDN NDGID] RU ] DP DQ MQYH SDKDWIGP GU
gerektirir. Bu nedenle incelenecek bakterinin fenotipik profillQH ENMDN IGH@UNDM RQXQXQ
\DS® DVO J-QFHOIU KOO VRQX YHI YH JHHNGEU 9X [P Do@®@ IQFHBIQHQ BMMU | WQHL
OERDXYDGD oHIMJL EN RNP\DVDO YH 1]\ RBVL \WWMBIH \DE. WWWOUWDN KDQL \WEBIH QDD
UWHIN\E RQ YH@: L \WVSIWHG. OL7 HWWR QXOD [QFHGHQ KD @ @ \WEROU LD NDW@MVBDIDN R
bakterinin genus ismi ve spesifik epiteti bulunur.

GHQ@INM RQDIHQRBIN SURLQLH/DV DAY DVOP RQRMIN ECNMUIRIN IGHQ@UNM RQXI0IQ
\HM@EEU) D\DVE ROMMIN E DNMULIAUIOIQ miD-@N.VHEH®IBI EDHQ\ DEBCROH PHNMGU

EDNMUA HOBN\RQR [QQ NDDE MBI RE DVO

- EQ OM®BURQ YD HMBIUQIQ EN RYDU VHIRYDU SDRYDU |DJRYDU P RURYDU EXXX Q@ DVO

- IHQRWP @ K\ HDUIIN\ DSYO

- IQFHEIQHHN EDNMUL | QHIQGH KBDQL Elt zamanda olabilecek fenotipik (ve hatta
JHQRSBIN DGDEM RQIEGHHLIP GU

- EINMUAIQ NRQUDARQ YH WDQG.NMRQ \RX L@ HUEWGUQH EPO ENRNP\DVDO

GDD@OUWODNBDHE ORURP DVO [UQH+LQ SURWHD] *UHD] DPLQRDVLW QREMBDARE LMoz,

JDODNWR] NVLOR] YH VLWUDW NXOODQOPO DNWDUOODELOLU [JHOOLN@WDEGEIDR NKNIRR \WIDNEG

KHPROL]LQ YH NRDJ-OD] \DSOPO GD DNWDUOODELOPHNWHGLU

- KHJEDNMIQQ HIGHQD] @ IHQRQXQXQEXDBAH:L
- spontan pleiotrofik mutas\ RURDBIG-H:L
- DQ DERDXYDWGD DQLEINML| QHIQH\DSDQ KH  \WWWER \BOMAQQ D NDDVRQX

YH @=L
J| 11Q°QH DIY@®GD GRX IGH@UNM RQ\ DP DAY | RURG XX GDKDA L DAY %X IHQRBIN
NDUDNWU GHHAIP GUL VDKP IQBUD YH H.Qknin cok lzerindedir. Bir bakterinin mevcut fenotipik
NP GIQL \HQ P L N DQG@O\RN\D DIMDONP GIL P L RGXXQX'lL $ KRP RBVIMMWABIL Gl B
DQEP DN | RGXU YDNMUADIVMODGD RBUEDQ | | HODUGH@UNMW RQGIHKEMDGYDQ E)| | HOOL
ise kusXU VRQXOUD ND\QIN \WWMIN.CHGHEOL$\WBD  QXP DO ND\QINE \ D) G3@D J| W
IGH@UNOM RQWMBUQGH QHGH AXOFD:-QOELPHN | RGXJ dFHBIQHQ KHEDNMUL | WQHL D QO
NRQB@ EMND IBIMDGD@ RBI HE@:IQGHKDADAD QONRQB@ D QOERIDVMOGDQ EDD HUMBUKWM
\ HQGHQ] RBI HEQG:IQGH BOIDUINGEIUIHQRIS J| WMUHE PHNMGU + HUEDNMUVXIX NHHQ@H KB YH
DQNRSH®! RE D\ DQNDWP D@ EIUGR-D\ D VDKSW gGH@UNDM RQX\ DSIQ KHKDQL EIUEDNML
VXUX KHKDQL ElU] DP DQGINHQGJIJHQXXQD | J» ORDQ B RNP \ DVDONXUD@MIDIKOOHGHBGH:L
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JIEL NXUDOKMOHWW H LD@ND QN K DERHI FMUHQ E RWULAUGHYDUBD Franciella novicida gibi).

% WQ EX H.DIAJGRX@NVXQGD B\ D o®DQIHOHN RGXN. IGFHBIQIFHN P INRRJDQ P D\ D
laboratuvDUNRIX@D® HYHE=LHQoRN \D\ @ DWWV DSP DN YH \WN EIUMMAYVR QXRXQDIHH-IQGHQ
ID] @ EB-GND® DP DNJHUHNU $\ WD P« P NQ REWD EDIMMA HOGH@UNDM RQX EIVD, DU\ DLE® O
L YH \EN\RP HWIN HVDMDUG R UXAVXQG DD DNHQ GRX VRQXX YHHHIir.(Bkz. Ek-4).

Y@<2/2-g 7(6 7/ (5

YONMUK » FUAMQQ P HUWW E RN D D IVBIUQH @GDWGDQ KEIUP «GDKIBI\ DS® DG OYH VDGIAH
J| ] &P HVDVOMABILAU EDIGDONIX QUED
Anaerop ureme:

7D@ %X \MWVEINMIQQ] RXQX DQDHRSP X RBXXQXIDGHeder.

Prensip: “DNMUNHQGAQH HQX IXQIN_D\ WOEHA HIQH MLAHN EIUM DHRS G:HILDQDHRS
olarak inkiibe edilir.

' HHBIQGP H $QDMRS EM\HIQGH @& DD WD-PHQ DQ. ELNMIL NRBQMQQ DHRS
ERA HIQGH EX@ DP DVCR EINMIQIQ] RXQX DQDURS RBX-XQXI| AL

Subpasajlara bu testi yapmak gtivenli sonu¢ vermeyebilir. Clnki birka¢ pasajdan sonra
EloRN DQDHRS EMML RN\NQ \RGUDQO JHIMMHE OLYH DHRS RWP GD NOPHQ WP HH
EDIO\ DH.OL

<D@ SH MY VRQXO@UHaemophilus genusunda olabilir. Bu bakteriler aerop ortamda faktor
X (Protoporphirin IX) JHHN\QG&L KDGH DQDRRS RWP GD EXQDIHHN\QP J|VMPH
Haemophilus TOUoXNXOW D) DUGHQGD EERA HIQH RMUBHN EX\MWY DSTOVD DQDIERS «UHUDP D
aerop lremeyebilir. Boyle EIL\ D@ SR MY VRQXD NDWICANNMWIR® DN JHUHNU

<D@ QHDW VRQXOU M GVJIRQN DQDHRS JHQXOWGD RXU %D ODQDHRSDU -7.inci
gunden sonra Ureyebilirler (Actinomyces gibi). Bu nedenle besiyerleri 2.inci gtinde yoklanarak,
7.inci gun sonuna kadar bekletilmelidir.

Gram boyama :

7D@® %R D P DGGHQHIHOWHQ MQ KAWH GXDUD P IP DUM KINNIDGD ER.YHUWJ Gram
NHOLPHVL [JHO LVLPGLU Es\sN KDUI LOH EDUOD\DURN \D]OOPDOOGOU

Prensip: . MBOYL RBI KeAH GXDUEDGDL SHSIGROIDQ NRP SBNWQH SHQMH RYU ( +HU
KeFIHHGH @& GXDU\RN IMH yani incelenen bakteri Gram negatif ise), Kristal viyole magnezyum
ribonukleat kristalleri halinde gticre igerisine ¢oker. Bu ¢okelti, alkolde ¢ozliinmez, dekolorizasyon
LDJIGHIIAP H  ( +HU KeFHGH EJGBGXDDYDUIVH yani incelen bakteri Gram porzitif ise), uygulanan
NIMBOYL RBI KeFUH IoHIMQGH BRGHo| ] *QHEIAQ EMNINBUKDIRGHND@ %X ER D@D EX [ HOL
VD\ FMQGH BSMUP HP EUD @WK DNND G DINUVDKELRXQX)

gI®P _Bkz. Konu-7 Mikrobiyolojide boyama yontemleri.

Koopler's Gram modifikasyonu (anaerop Gram boyama $QDMRS EDMLIAIQRIQEIYH @O
NROD\FD GHRPH RDHEIGFH\BIL 0lQ P DWYDADR IINDW RQX P HBQR®\DGD BHRQ L \ DS
Dekolorizasyona direng gosteremeyen anaerop * UDP SR MV ECDNMUIAIQ * (DP SR WV ER D@ @&
RODWDN NDE DOUOVD-OP DN IolQ NIMBOYL REI LIDP XOP HBI VADMDGD BHSDIDVW | HIQH -5 damla
\Bl H KDAD@ G OL\RGXP ENDERQBGI OE@D $\ WD VXX IXNQ loHIMQHVDIDQQ LDYH
HGOL HJUWIGP GU. ROX 5H DOWDBGAIIEL DSTY

%X \MDQDHREN ECNMUIARH X XD QG @G X @WUK DD @ DARL

1. (*HUIGFHBIQHQ DQmRS$ EMML* WP QHDW IVH LHQNBIL JHQIDE ElU* IDP QH DW
EONML 0lQ RP DVOEHNBIQHQGHQ GDWIDXQ YH GDKMMo® SHP EH®J %X QHGHED P INRVNRS
VDKMOGDUOEINGW ERD DMDNGYH D ERMA HIL ND@D@OIIEL J| WQHQ RIGXP QW) HUDQDHRS
*DP QHDWN EINML KeFlHH NPHWL R3S RPDEO GNNE® IQFHBIQP HOGBU Bacteroides
pneumosintes bdyledir).

2. Anaeroplar dekolorizasyona direng gosteremezler. Gram pozitif anaeroplar daima Gram
negatif boyanmaya meyil gosterirler, bu nedenle Gram pozitif boyananlar genellikle Gram
SH MAUBU D@DN* IDP QHDW ER DQDQU) EMNGH* IDP SR MY RDHEIGH:LKD@D @ DABD Bir
DODHREXQ* IDP SR MY RGXX Tween- [bHHQ DDGD {HP HMQQ W DVO EXFHEDDIDUGD
IQHEH R DVOYH YDQIRP MQ GVNL HIQKEH RB DVOLID GRIXDQDEOL
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3. $\ Q@LP INRVNRSVDKIMDGD DK+ FHBIUI DUINOUIHQN \RQXQGD HRQDEGRU VDI Niltiirden
DAYDQ DQIRS EMMULAIIQ EXI| UQWBILEIUNRQEP IQDA RQX Ga#eQG-UHH OL

4. $\ QLK FAHQQ HU\ DBOEDIND LHHQN RDE.O19%X ER D@ D VSRUYH D P H\ENIRP DN FMP
RDUWDN\ DA \ RXP @QDEOIWD]H PDWHU\DOGH VSRU EXOXQPD\DFD+0 KRWOUODQPDOOGOU

" HHHWBIQG@P H Bkz. Konu-7 Mikrobiyolojide boyama yontemleri.

* P ERDPD lolQ N GVBUQ GIP D B H RP DVOX\ JIXQGK HVNP Ili N GBI YH ] RXKQX
DQHRSDUD * IDP QHDW ERD@ DD PH:LOMGX%X KDEDE D@L \DAh QHDW VRQX
verebilirler. Protoplastlar daima Gram pozitiftir.

%R D VR RQDUOXD [oHIMQGH\RQIEP IQDA RQD EBO» WP H RP DP DVOIQ IoHIMQH PO
NRRRP NDWYH D && @konur. Bu madde solusyonu muhtemel bir kontaminasyondan korur.

Pozitif kontrol icin stafilokoklar, negatif kontrol icin E. coli DDQ OP <] HIQGHU®GP H \WHE.
tutulabilir.

Hareket muayenesi:

7D YDONMU Ke FUMQQ KMHN\HWRUIDQIDLOM@IEDY $FON EXQXQ GOGD GD KBNHW
HGHEPDHBIL P« P NQGeU YR DM \B|H SHSDDW [ Ee\e@WH YH DAD GO WN\Q:L ED
IQFHBIQGIQGH HERBD X IS KRHNAWBIUI| | BIQHEOL

7MHIP  KDWHNAW (Twitching Motility) 96X JHOHN ElU KDIHNHWIHNOIRE DS KeRHQQ
EXAQGXX P INRVNRSVDKMODGDQ EDD HUVDKDD GRWX\ RID® DMOOD:-0P O  Streptococci ve
Staphilococci dahil olmak Uizere pek ¢ok turde bulunur. Bu bakteriler hareketsiz kabul edilir.

2. Ameboid Hareket (Ameboid Movement) +«RHQQ KDH\NHWHGHHL \|QH GRWX
VR SD] P DVQOVRAI HONYDP @D JHWP H \ HMQHL YDUBD) EX GXKP GD KHUWH JIGHH:L\ |QGH B
pseXRGSRG DD@FOD DN REUMXUYH VMR SD] P D VRONYDP @DJHBIHN S\HXRGSRBIQH GRX
DNDU' DKDVRQD VWRSD] P D HVNINYDP @D G|QH %4 \ BFH KeFUH\ HUG H-IUMUP 1 RU

3. Akarak hareket (Gliding Movement) ++ FUH NDViA « ] H H \WP DVQGD\ LDo®D @ DP @ ElU
P H\DQ@ P D Li® KoEIUVD@® \ DS DGDQND\ DUGHNLGH \ HUG HIIMBHE_O196X E DNMULIBUK DUHNHW]
kabul edilir.

4. Sarmal hareket (Oscillatory Movement): Tipik olarak SpirochetalesGHJ| W®U D\ WD
hareket gurubunu kapsar, i) Hiicre bir ucundan DV@UDN SDQGS) IELVD@W LL6 DDIW |Q+QGH\ DGD
WL\ |QGH VSILDOGHNGRGH G|QUI \piroketler, Cristaspira, Treponema, Borrelia JHQXDDVDDN
istikameti tersine donerler. Leptospira’lar saat istikametine doénerler.) iii) Hlcre endoflajelleriyle
VBB VRQDGD EF® @\ D JIEL|QH GRWX IQDU Bu bakteriler hareketli kabul edilir.

5. Flagellar hareket (Flagellum Mediated Locomotion): Hucre, peritrikdz yada monotrikdz
QWO G DN UHN.GH KDHNAHWHGHEOLS NV EHOWPHP IVH KIHNHWO@NEX D@P GD D %X
bakteriler hareketli kabul edilir.

6. Dalgalanmalar (Metachronal Waving) 6L@» HOVOD GIDQGO GelQe ® HNMGU
++ AHQD GDDDQ@ D ILNDQOJHQIDNE. +] VDQHGH GHD RYDWGD® %X EDNMULIA)
hareketsiz kabul edilir.

Prensip: 0 INRVNRS Li® EDNMU Ke FHMQQ KDHNHWOEQIQ J| ] LD \WVSMD GHQE DHWWWBU
WD H/DVO OMEDK DHNHID \WMVSIWH GDHVIGU

AIEP_ $VOGHF O WML 9%XQXQolQ BUNRRQ.P DIMYDOEX I olQ\ DS® @ | | HOEIUOP
Uzerinde eziQL « ] HIQH FUGP @ WML X VX NRQXAU /DP WY dHYUIRHN GIP OGD \+ ] H
JHLEL HDP @\+]H IQGH HDNDE DVOVD-OQ@ 0 INRVNRSXQNDQGD@®U D UD:-OCoHNLOLDP @
QDN\+ ]+ NRQGD® W GRIX oHYULCAN\ DYDIFD \BED\ D\ HBUMAL.OL [ Eeyiiltme ile incelenir.

+ DUANHWHIYSIWY 01Q IQ AHNWY | Q \WMP BLGHYDLBD) + DUHNHWE B\ HLEXQX@IQ X IXQGM -

D JDUIOHHQ SNAN\ DIONDWEHRA HIQQ BUXFXQD NP \ DSTUDN IQWEDV RQXBNEHQ D @ D
RXS RP DG@®D ENGY

' HFHBIQG@P H Lam@ |QFHGH@GES VR-XWE Xt RE DVOYDYD KIDHNAWNDP o@U 3R] MY
kontrol olarak Pseudomonas aeruginosa veya Proteus WUBILNX@RED H OLL HI DIV N\RQUROAIQ HU
A LIRNRN Ny
Kapsul muayenesi:

7DAP  YDNMULK e FUMQQ G GXYDUIT WM QIONRNDONM DSTBEIN_P XNRIG | W NDSA OQ+Q
YDUB@ODUDP DN [0lQ \ DSIDQ  FU\WMWMWS QFDN B H [} ROVBU lolQ YDUB @@ \ D GD\ RN3=XQXQ
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IGH@N GHHU RDHE_OLd «QN EDNMULIAJ SD/DMID VODMDGDNDS/A QI ND\EHGHBU %X WWW
Pneumococci, Meningococci ve Klebsiella @U olQ IGH@WW YH DAAYGDYIY ©Q/ IDN\VY R OUDN
GHHOIEWU EXOXGX) ho WI® NDSk OEXXQXJ 1) Makrokapsul= negatif boyama ile kolayca
izlenir, 2) Mikrokapsul ancak serolojik tekniklerle gdsterilir 3) Slim tabaka tam bir kaSve GGHLQU
daha cok bakterinin adezinleri (dekstran, seluloz, glukan)dir.

Prensip: %X \WMAVP DNIRNDS4 @Q ER DP D\ |Q WP GLL HI | WMURDHVHVDMOD GIDQY

@eP_  %UNDSA CER DVOYH D EDAMH ol P « WNNE. EOERDQY  &DQDEDNMU| WQHL
| 1J* ONDSA MQRX LIDP XOP HBl HEHN NDSA4 QiliP H UHHIN RQX D@

' HFHBIQ@P H %R DQDQDSA O [ Ee\+ W H LOGEGONIDQIHQI SODN EIUWE DD RDUDN
J| U®U 7ISH |] J» OWBQGIDQIRMULIDP X[P HBl HEKMQ ERMWUQQ JHQIGN HQNDSA @ UGIIHUAN
mikroskopta gorilebilir hale gelir.

Seltler morfoloji:

7DAP  YONMU Ke FUMQQ P RURBML JHQX \HY\ FMQGHIGH@UNDM RQD\ DB FORGU

Prensip: ++ FUH GHNGTIQ @ E RDXYDUGDWED) G DMVSIMHVDMD D GID @)

@OP  AFHBIQIAHN EDNMUL | WQHL WUQH X JXQ NDW ERV\ HIQGHQ @P DAY 7+ WQH
X\JIXQ BJERDPD PHRGXLE® ERD@ YH PINRVNRSY IQFHBIQU ' DKD A\ M. FDQD ER DDUD
ER DP DN YH D P DIMY DOGRIXGD@ INRVNRSI IQFHBI P HNIW

' HFHBIQGP H %\ . RQX YDONMULIAIVOIDQGIP DDD

0 DWW DODBIYGHQI HolUHHN GHLCDVHRQ\ D GD DRGH ENBMWUHN \MVSIWHW HOLE |\ BFH
EODNMUL Ke FUMQQ GHRUWP DARQXQD HEORI@ D@D $\ WD NXEIIDQ W & WX\ XQ L}R\RQN
R® DVOIDWNVG GOERA HIQGH BHNEQ EBWALKe FUMQQ ¥ DP D\ D P H-LORIG %X KDAD@ D
+ FUH GXDUOXD EXXQ D@ CEINMUAGH Mycoplasmacaea gibi) labil morfolojiler bulunabilir.

Spor muayenesi:

7D@ 9D OIJHQXMU Bacillus ve Clostridium JIEL X\JXQ R D\DQ\DIDP NRIX@OGD
spor yapabilirler, béylH HU | | HO@R J| WMUBHWL VDGIHH JHQX YH KDIWDAMDP LD VHYN HMQGH
D @P D\ DBP FORDH 016 SRXQ\ DSMDGD ISINRAIN DMW(pyridine 2,6-dicarboxylic acid), keratin
ve kitin'e benzer proteinler gibi normalde bakteri hiicresinde bulunmayan kompleks \ DSDU
bulunur.

Prensip: 6 SRJJHJIP L\ DQPFD IHQD BEP NRIX@OGDP « P NQG-U YDNMU. R DU IN
P HQQ VRQXQGHEDUE RQ D] R(MRVIDWAD\ Q INDUYX®D WNH@ HVL EDHQINRIX@ID GRIX ] RD@Y

@GP 6D ECNMUN BVUQGHQ @DQ@RN P INBAGDP Dteryal kiigiik hacimde bir besiyerine
ekilerek 7-10 giin etiivde ve 4- J+Q RGDAMDGD ERPM/OL6 SRI DM RQXUKIN DP DFOEHA HIL
loOHIMQH EBWMULVXUXQD | J» OP IQHDA@ILOYH HEEH OL&2 , JD] @ RIWEP GIN.NRQDQM RQX
D] DA@YD Clostiridium’lar ADKDNRD\ VSRO@DU' R+XGDQDGD EFDQIDN P INRVNRSI IGFHBIQU

' H-HBIQ@P H 6 SRDUGHHLIN \MINSWINLVSRJER DOWDLID ER DQDBAH:LJIEL ROXQDIP @
VSROU AUNAP INRVNRS.\D GD* IDP ER DVOL® GHJ| ] BIQHEOL++ AH IoHIMQGH ®HIFHN
P HENRP DU AMP ANBU LI NDUSVEP DP DN 1olQ VSRU ER DOWD\ DB O L@ \WW@ NR P DN GDKD
GRWXGX Erlich-Ziehl-Neelsen ER DVO L@ VSROU NIP PO HQNM ERDGDU 0 DOUMA HILOGH
NXQRmE H OL

. GUN P DIMYDGHQ KED@ @ \B H SIHSDDWYWSRJaranmaz (yoktur). Logaritmik ireme
ID] @GBLIH@ N OGHQ DSDQ SHSDDWIGED GYSRIDID@ D)

" H=WIIN V\BEDNOXDUGED » UHP H °C de Ureme) :

D@ 7HMD D@PO X\JXQ R DDQ VIDNADGD EBML KeFHMQQ P HBERN
faaliyetlerin devam ediS HN H HFH-1QQ EKMBIP tMAU

Prensip: %0 O EDNMUAID NRQD GRX GI@GD\+ NN YHD GdaeN QGD P HWWERN
IDERIVBIUQH GYDP HGHEDRUR® DVOR VXUXQNP GILKINNDGD E YHUIHGU

@i®P_ Tire uygun vasat icerisine inokiile edilen bakteri 22 veya 42 °&\ H D DUDP @& HWYGH
YH D EXGRDEQDGD -48 saat inkiibe edilir.

' HFHBIQGP H . RRQJIHGIP L SR MY WMAYRQXX RDIDN\RXP @@ YH  °C igin pozitif
kontrol Pseudomonas aeruginosa , 5°C icin Listeria monocytogenes NX(REDH OL
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YXNDUED DD @UGHQGD BRMULILJ REWMQ\BG@ D\ D\ DD\ DQ EDND EDOX\ JIX@P DDU
GDYDIED g WDHIQ NRRQ P RURBRMAL NDo J*QGH {HG:L NRRQQQ IBUIVDQYHUS YHP HG:L JIEL
%M\ HUIQL NRNDP DN QX P DIDOND QDN \ D) G3@D J| W AGGE VRXQDUWD VHEHS B DNBGD
. RND@ DP DAL $ QFDN N GVUSO:-@@D N DNIBQ GXXOQ FUNRNXVX YDW/D QRHGIEH OL

Y2 . B <$6$/7 (6 7/ (5
O HNHJIHP HQWM RQWW@HLL

7D@  %U EINML KeFUMQGH KD@Q GHNH®BLWL IHP HQM HGHEQ P HUER)P DG
EXIQGXX R EDMULVXIX olQ IGHE@N GHHMUQ

Prensip: ( VOV MEDDOLD EX WWWIGFHBIQIRHN EDNMUQQ «UH HEIFRH:L EBA HUIQQ \WUNEIQH
VDGIAH GHQH®HN RDQNDIERQIAIDD LIYH HEAHN [HP HQM RXS RP D@QQ [ B FMQGHQ
ibarettir. Bakteri, inkibasyRQ G|QHALWQXQGD BE¥NHL IHP HQM HE&E DUWRAUWDHBII W
RIDIPO@ S VO \VOQUGHHIQQ 8D GeHHNWY S+ IQENDWY YH D HUSH-P HWH \ D3P OLD
DMGWM \MVSIMW DS 9XUDGD (BINDAHGIFHN QRWY ERA HUL 6HIMQGH GHQH®BIN (HNHGHQ EIND
NDUEERQIGDW EXXQ@ DP DVO JHHNIIGU 9% \GFH EDMIL RWIP G \ HHIDQH NDUERQIGIDVD
NX@IP D\ D] RO YONMUQIQ YH NDUERQIGIDVE WUQH J| UH ONIN Ve NNQIN DVHAIN |RUP IN DVVBIU
ROUDH GBU + DQ LDUWBUIQ R XQXQ EJQHP L\ RNMU

gI®P _ Saf kiltirinden bir 6ze dolusu koloni materyali, bakteri i¢in uygun olan ve igerisinde
sadece karbonhidrat bulunan besiyerine ekilir. Bakterinin Ureyebilmesi icin 06zel besiyeri
JHHNQP L\RN MH EIUJHQIONX@I®P VIOEHRA HIQH MLOLYONMIQQ WUQH X IXQ BDNW
uygun sire inktbe edilir.

U HNHUIHP DQIWM RQ EPDCP HGXP

Pepton 59
Brom-Timol Mavisi 0.001 g
Distile Su 11t
DHQHQHRHN (H\HU 1lg

'HQHQHFHN UHNHU $UDELQR] GHNVWUR] JOXNR] NVLOR] VXNUR] ODNZRMBISWER]rdfDeXQ ramnoz,
sellobiyoz, trehaloz... olabilir)

X EMA HIL @HUIMQH GHNHU LDYHWVL \ DSHIDQVRQAD ' XKP WSe MY cHYWIRHN KD/DVO
DAP DOYH DGOV RQUVMILDH HEPHGEU

$ QDIRSDUWD \ DSHFON WMBLGHIVH 3<-Broth ERA HIL NX@IED) HNP GHQ |GH ND QDA
VR=X\WM® DAL * HHNWH IoHIMQH DQRRS EMMIQQ IKWDoOWD YW 4 , sistein, lizin veya hemin)
LOYH HEOI( NP L\BNEHQ «JHL P OAML® IQHDO D-AONDS DB DAY

' HHBIQ@PH @NEDVMRQ G|QHPL VRQXQGD GRDQ VDD LHQN RUBP GD\L UHN\HUQ
IHP HQIM RQXVRQXXQGD MRS XQXYH SR MY WMAWRQEXQXIIDUIHAHGH . RQURORDUDN
HNP \ DS DP @ EIUWS EHVI\ HUL ECHUONM IQNEH HEPHGHU

Brom-\? ROPDYM_. S+ GH Db® \HILQU S+£5 GHVDWWH DAY DFDN S+37.5'de ise
NR X\ HILODGP DYLUHQN DY . DUDUYHWIEP H HQ GRKP OWGD BUSH-strip ya da pH-P HWH LD S+ @

XQ MBGD ®X%XQX GRXOP DN JHHNU - DUVOS+ GHHFHBLL 3] D\ O DMW IHNGRGH
\RXP @@ D@ Alcaligenes JIEL EQO EDNMIAJ YH EDO DQDHRSDU RMBP GIN. SHSRQGDQ
DP RQ DN RGUUDUDN DUWWYDVDVAMIP SRQ@\ DIDN S+ \MVSIMZL P DVNHBA HELGBIU 96X QHGHED X XQ
IQNEDV RQGDQDo@P DABD D\ WD IQNEDVM RQ ERXQ@D WS BU EHD IDIDANDUD \ RND @
+HKDQLEWDQGDSQD) KQ MED GeP HVLYH ENA HIQQ VDWDUWH DB DVOSR W VRQX olQ
\ HMOEU S+ Q@ \ HQGHQ « NVHB HVLYH \ HQGHQ &M \ HILGHQN RBUXP X WWWRQRXQX QBDIY
yapmaz.

% KD/\D DQDURS RDQ EPOEINMUA INEDV RQG|QHP LER X@D GHNHUL.GHLOP D BHQN
IQEDWMIQ» GHIWDDGH HGHBHNMGU 2 WBP GD MVWEXI @ D@ OKDBHUWHN IQEDWY  VDUDUHQN
DDH.OL<D@ SR M VRQX YHHEOL%4-M\HIQH GIP O HRP WP ROP DYIM. GIP OWDN S+ @
JHOHNMQ DVWRAS RP DEQOGR XOP DNJHHNHE OL

" XUWKDP WS G aHIMQGH &GP X4 JD| NDEDFRDDIHP HQIM RQVRQXX RIUDQNDITE RN
gaz Urunlerin (CO2, Hy, H26 EXAQGXXQXN\DOEMY ROUDNJ | VAMUIL
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$QDHRSDU bIQ JO] \ DSP @O \MVSIWDP DFOLID GXKHP WS GLL NX@m@naz, GLC (Gas-
[ ITXIG&KURP RRIJWDSK \ |Q WP LNX(mii)

Aminoasit (Arginin-Lysin-Ornithin) dekarboksilasyonu:

7D@ ' H\DEERNVYE) QU DP IQRDMVBUD NDUEERNY. QWP OLID BHINE RQDJIWHHEIDQ HJJILXS
HQIPP VXBAWDDUGBY &2 , DoGD o®DIDQ EXHINW RQdekarboksilasyon olarak isimlendirilir. Her
ElU GHDIERNYDA RQ HIP L\ DQPFD HU DP IQRMWIOIQ VSHALINK Arginin, Lysin ve Ornithin
GHDERNVYDARQX D WWAMVWH EX P IQRDVBUQ HUEDNML | WQHL \BUDI@GDQW@IE» DVO
JHQX EQ) @GDGH@ktir.

Prensip: ' HNDEERNVDA RQ WMELL ¢lQ 0 RHO GHFDIEER\ OVH EX\ RQ NX@IEY ( +HU
IQFHRIQHQ BNIMUL| WQHLERA HIQHNRQXDQ P IQRIMNXAIHRYD BBDODP IQBIURYEA D o®DUYH
pH yiikselir. Arginin, énce citrullin’e ve sonra agmatin 'e hidrRQIH R3U %X BUGKIGRJLRD\ G
Lysine, cadaverin'e; ornithin, putrescine'e deamine olur. Hepsi alkalin aminlerdir. pH indikatoru
ERA HIQQ BRDORG X%-XQXJ| VMU RYD RP & VRQX DQDP @DJIHAL

dI®P _ Moeller decarboxylase buyyon igerisine denenecek amino asitlerden bir tanesi ilave
HGEOLYH ICFHBIQIRHN EINMU HNLOL$PIQR MIWLEYHWVL \DS® DP @ ElU ERA HIL NRQURO dIQ
NX@@EP DAY aNEDV RQXQLUD \DDBUQGH Evi HIL VDWW DOH OLBunun sebebi ortamda
bulunan glukozun fermeQBM RQXGX ( +HUINEDW RQVRQXQGDPIQR DMAGHNDUE RN\ RIWD
RUMA D oB®DQ MDAD P IQBUS+ O QIQ ] HIQHoBDWY S+ IQEDWY P DYI-\ HILGHQN DAYD VRQX

pozitiftir.
Moeller decarboxylase broth:
Pepton 59
Beef extract 590
Bromcresol purple 0.01 g
Cresol red 0.005 ¢
Glucose 05¢
Pyridoxal 0.005 g
Amino asit 10g (L-arginin, L-lysine veya L-ornithin)
Distile su 11t S+ D\DWD@

(Aminoasitlerin D- IRUPX NXOODQOODFDNVD NDWO PLNWDUGD NXOODQOOPDOOGOU

" HEHBIQGine: ad \DDBAGH RXIP DVOEHNBIQHQDWUHQ GHHBIQGIPH «@QNEDV RQ
VRQXQGD HHHI HQIQQ NR X \ HILG® DVOSR WY VDDORDUDN NDE DVOQH DIV VRQXX J| MU
+loElU VDIDWP D RP DGDQ BRQID HQJIQGHNDG NDB DGBOHNP \DS®DP @ NRQWROWSI ile
NDUWIEU\VEEDIDN\ DA SH MY VRQXOLE DQDo@P DNJHUBHNU

Negatif kontrol olarak Enterobacter aerogenes, pozitif kontrol olarak ise Enterobacter
cloacae NX(BUEDH OL
DNAz testi:

7D@ o] OEINMUIA deoksiribonuclease enzimi yaparlar. Bu test bakteride boyle bir
HQIPDUWN DNWWQQ P HYFXGHIQQ DDV DV %X WM Staphylococci  icerisinden
S.aureus X D @DHPHNbIQ SD] P DNRD+ @] WIDGHQ GDKOP HEHU

Prensip: Y6UDGINXAIEDQ EM\HIQGHL $ YDUBD %DONMIQIQ'1 $] Dktivitesi varsa koloni
oHYWMQGH EXQDQ'1 $ SDWDDQBDNG fQNVEDV RQXWINEHQ XIXDQDQ \Mro EU'1 $
ERDVBY . RRQHWI@GDL $ EXXQXS EXQ DGCRIE\ D oBDY

AiOP_ FHBIQIFHN EDNMUQO VDI N BVUQGHQ ENRBQ'1L $] ER\ HUIQH MLOQIuygun siire
IONEH HEOIENEDV RQXBNEHQ RUDQNRBRQIAs |HIDH G @ D@ X\ IXO@ uHID JRQ
DD

Deoksiriboniklaz Agar:

Desoxyribonucleic acid 2 g

Phytone 59
Sodium chloride 59
Trypticase 159
Agar 159

Distile su 1t pH= D\DDGW
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~

\ Mo
1IN HCl veya %0.1 Toluidin Mavisi

&

' HEHWBIOGP H aFHBIQHQ BIML'L $] SR MY IVH NRRQHAWDI@GD BBDN YH (GHIDI ElU] RQ
J| UOU 7RAQ P DYM. NX@IEP @ IVH EXVDKD SEDN SHP EH UHQN DOFDN@® 96X J| WQW \MAID
sonucunun SR WY RGX%X D@P @DJHAL'L $] DNMWMQ \BKIN HGHEPHN lolQ EM\ HIQH& D™
NDVIP DV QHUBWIMY $ QFDN ERA HIQH7 W SWFDVH 6 R D $ JDUNDWEND EXQDHUHN ND®@ O] 3R] W
kontrol S. aureus’tur.

Eskulin hidrolizi :

7D@ Eskulin (aesculin) bir glikozittir. 6,7-dihydroxycoumarin’in 6-R-D-glucosyl GHIYDWEW
(VNAIQ HKARQBIPHL YH [HPHQWMRQX IDIND IN. NP\DVDO UHINMMRQGN ( VKGR
IHP HQIM RQXQX® INRA\ RRVN_|QHP L\ RNMUDP D H/NKGTIQ KARQIBIP VL \MAVELKDV\D EDO
anaeroplar ve streptokoklar icin identiktir.

Prensip: Eskulin, hidrolize olunca 6-7-dihydroxycoumarin Do@D o®DU EX P DGGH WP GD
EXXQDQHUD WD ULHINE RQDJILHU ) HUN \MDWX@D YL RBI AW IGUWVDQ YHE=L KDGH
reaksiyona girdikten sonra floresans vermez hale gelir.

AP dFHBIQIHHN EINMIQQ VD N VYQGHQ EJ| |H GRVX P DMYDO P GHVNKAR EX\ RQD
H\LOL( NN®DHP [0 NRQUROEX\ RQ LI® HUNM WUH X JIXQ VWV UWH ERXQD IQVEH HGOLYH KHUQ

X@DYA RBI GO DI G D RND @
Eskulin Buyyon:
Aesculin 1lg
Ferric citrate 05¢9
Peptonlu su 11t

' HFHBIQ@PH (NP \DS®DP @ EX\ RQ HNP \DS® @ EX\ RQ L&\ DQDQDJIHMIAHN
X@DY\ RBI @P ED D \ DNOOMEEY ( NP \DS® DP @ EX\ RQ IGUMWDQ/ YHUNHQ HNP \DS® @
buyyon @® ORUIMVH SR IMY \WMAYRQXX RDUDN\ RXP O

Buyyondaki siyah kahverengi renk H,6 YH GIF lU\* G WP RYUXP XQD EBORXS H/NKGIIQ
KIGRQIBIQGLDQDP @Omu® D)

$QDHRSDUIIQ H/NGAD KARJL EINDFDN\D DQDHRS DR RUHEGHQuADEDBMMIN sonra ilk
15- GD NND loHIMQGH DA $NVKDGH DA SR WY VRQX YHULGU
Fenil alanin deaminasyonu:

7D@ Phenylalanine IRMRHQBBILXYDWDY VHQM GIQHQHQ.CBILY YDA P IQBIQP I ElU
GHIYDV RQXGX$ URP DU EIUDP IQR MWW/ Chakteriler bundan fenil piriivik asit elde edebilirler.

Prensip: %X \MW OHIMQGHIHQ.MDQY EXIQDQ [B RYEP GD IHQ.CBILY YIN DMWRABUXS
RGP D@D D @po LoyHWL EOMSVWHERHLHVDMDD GIDGY

@GP A FHBIQIFHN EDNMUWS\W KDAD @ @ 3KHQODQOH DD HNLSIMWUH X IXQVe WH
IONEH HE O WP H LINEHQ\RER Q@ |HIQH GIP ©@ D @bo GIP OWDUDN\ HILOHQN DD QLY

Phenylalanine agar

D- veya L-Phenylalanine 29
Yeast extract 39
Sodium chloride 59
Sodium phosphate 19
HCI 2.5 ml
Agar 129
Distile su 11t

$\ @o

Ferric chloride 129

Distile su 100 ml S+ D\ DD
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" HHBIQGP H +HP HQ RXUDQNR X \ HILGHON RUUP GDIHQ.GILY YIN DUWEXHQGXXQX DQ
pozitif test sonucunu gosterir. %W\ HIL @HIMQHNDUEERQIGIDWIY] HGIQ BUNDIWNX@IED DP DABD
Negatif kontrol icin E. coli, pozitif kontrol igin herhangi bir Providencia, Proteus veya Morganella
VXX NX(giy
7R LQVD GDP ®MMIP D

7D@ Tirozin, fosfofenolpiruvattan sentH GIQHQ IKERNUHQEAXYDAD P IQBI@ i ElU
derivasyonudur. Aromatik bir amino asittir. Bilhassa Bacillus, Nocardia, Pseudomonas,
Acetobacter ve eugonic Mycobacteria QUEX P IQRDVWAQP HDQQ RIUWUDH OL

Prensip: Tirozin'in deamiasyonu tyrosinase HQIP L HORXUYH EX\WWRWEA D o®DQW DK
WHQOP HDQIQ\WMVSVWHEPHVQH GIDQY

dI®P _ Tirozin agar icine veya et infuzyon buyyon icerisine 0.1% tyrosine ilave edilerek
HNP \ DS 7+ BH X IXQW WHNDGDIQNVEH HEHNKHII«Q VA DKUHQNDUD QY

Tyrosine agar (Gordon&Smith, 1955):

Pepton 509
6 GOHW ] HWY 39
Agar 159
L-Tyrosine 59
Distile su 11t

Tyrosine DIDWD HNP \DS® G\D W\ DK NRRQ RAUXP X \ DADGD NRRQ. oHYWHMQGHYH
DA G DDI DUIHIMQGHVD\ GIP @UP D J| U Imesi beklenir.

" HHFHBIQ@P H Koloni cevresinde hem siyah pigmentasyon ve hem de agarda
VD\GIP @GP D SRMY/ \MAMWRQXX RDIDN \ RXP O aQMEDVRQ @QOP « PNQ RGXX NDGI
GeUe N(30 °& AYDUEDGDWXE DARD) %M\ HUIQHNDUE R QIGIDWYH HERHP Hlir.

AGROMMN 7 USWRI DD LQGR). DS® O

7D@ #GREUbenzyl pyrrole RXS IRMRHQBBILXYDWDQVHQM GIQHQRGROHRIRVIDVD
DGHKM EB-O@ DVOO® RIBA D o®DU $ URP DU EIUDP IQRMWIWT yptophanase enzimine sahip olan
bakteriler triptolD@IQFH GHP IQH VRQD KARQIH HGHHNIQGRRAUMXIDU

Prensip: @GR p-dimethylaminobenzaldehyde (Kovac's ve EhrlichV D@DFO Q© DGHHWV
N N LOUHINW RQDJIP H H MMNTIHEU 96X BHIN\ RQIHWHNBULLYH ERMA HUNDP GOHQ DAY

dI®P _Bakteri 6rnekleri triptofan'dan zengin bir besiyerinde inkiibe edilmelidir. Bu amag ile,
6 XOGH QGBI O RMBL 6,0 ORMM QGHBI 2 MWOH 0,2 YHD HQGR 1 MDWEHA HGUL
NX@IED H OlQ GRGHQHQGHIX EFA HULG HNXRIgil

Tryptophan buyyon (1% tryptophan) besiyeri:

Pepton veya pancreatic casein digest 29
Sodium chloride 0,59
Distile su 100ml
. RYOFVD @FO

Saf amyl veya isoamyl alkol 150ml
p-Dimethylaminobenzaldehyde 10g
HCI 50ml
( KWKV D @FO

p-Dimethylaminobenzaldehyde 29
Etil alkol 190m|
HCI 40ml|
7USWRDQIOHHQ EM\HIQGH BRML| QHIQQ - VDDA NOW \ DS Kovac's D ADFO

~ o~~~

NXAIEDFDNYD - GD P @ D@0 WE+Q o GXDUEGDQ DYDIFD NS ( +HUEhrlich's D\ &DFO
kullDG@EDRUMA |QFH P ONWIBQ xylene  NRQXDUDN EH/A HULP XKAYA DV WE+Q GIEIQHO| NP HVL
EHNBIQUYH WS \DWAP DGDEhrlich's D @DFENRQXI 5 HNGH-WIP LI| ] BIQU
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' HEHWBIQGP H %dUNDo VDQ H loHIMQGHD @o LD EX\ RQ DDMQGDYH D D @o Ldksilen
\WE DDVODIMDGD &GDQ SBDN NP POHQ SR MY VRQXX HLQUU %W\ HIQHNDUE R QKGUDW OYH
edilmemelidir.

+PO\W@ DP DFO LD ILWH ND-@QD p-dimethylaminocinnamaldehyde emdirilerek indol
\ DSP CDWDQDEOLYX P DG G HDWQ R Q@) GINNWDODGP DNJHUHNU

Pozitif kontrol i¢in E.coli, negatif kontrol igcin Klebsiella, Enterobacter, Hafnia veya Serratia
JXEX EDWUGUNX@IEDH OL
Hidrojen sulfit (H,6 \DS® O

7D@ %D O EDNMULIAY IoHIMQGHN N WEX3QDQ JIEL DP IQRDIW\DGD EIND \» (VD
ELININBIULNX@ED IDN KIG RV QW+ OW+,6 REUNMUDH GRU

Prensip: @FHBIQIAHN EINML NDUEERQIGIDWMY IDNU N N U® DP IQRMWAR [HQIQ BU
ERAHIQGH SHAAHN DP IQRDVBUL NXAIP DD ] RO@ +,6 RAGX\RYD GIR WDIYH D NXUiunlu
indikatorler ile tespit edilir.

@GP FHBIQIFHN EINMIGHQ E)NRBRQ DP DFD HQ XIXQ FDUDN ' HP ILUKlorurli-Jelatin
%V HIQH ML OleQNEDM RQXBNEHQ RBUDQ GRIUV G U ) H6 VHEHE ® Vi DK NRRQRAUXP X
DD

' HFHBIQGP H dFHBIQHQ BMIMIL GDKDNRD\  « U HEIGRH:-L EDOND  HU NDV E R\ HUQH
H\UGFHNH EX EM\HUL WS [0HIMQH GN ® HOYH NDUERQIAIDWARIDNURP DABD aNEDV RQGDQ
|QFH NXWIXQ IMHBWHP GQUPIG MMUL®* ] JHo ND-@D ER\ HUIQH GHP HV HFHN (HNLGHWS+Q D+] @D
VOGVEEDUDN \ HBUMA OL+,6 YROWAU aNEDV RQXVINEHQ BUDQ+,6 ND=G\e ] HIQGHW\ DK
WHQOLNKUWIXQ VB U 3E6 ROUWXXU gL RNYNMIBIQGIPW RYWP GD +,6 RGP D DAD:O
KDED@ DAD 96X \MMDQDHRSDWD \ DSIMR@GD DQIRAN DW RVHUER XGXNEBQVRQD LD\ DU
VD DABHIMQGH\REBQHWDI@G DA DK BU HQNBUP H SRIMY VRQX DQDP @DJIHAL

Pozitif kontrol olarak E.coli, B.subtilis NX(BIEDH OL
Hemoliz testi:

7D@ 7HAD D@P OEINMIQQ KHP ROMN DNIYMWMQQ YDUBRQD \WMVSIMAU Bu test, aksi
EHAPHP 1iVH NR XQND@XCHVDV DAY $ QDR SDUIQ IWH D \BYUD QND @NX@IEP DVOMMQHEOL
. DA@DIDED H HQ ERMINRBRQAIQIQ oHYWHMQGH HIRVVBID SMDODQIDN EU] RQ RXIP DVO
RODN\B@ OGY

Prensip: EritrositleUQ SMyDDQ DvVOhaemolysin HQIP L EHORXU %X \MAWWHVDV MEDD LD
EINMIQQ EX HRP L\ DS3\ D DE QO WVSIMAU

@GP %U| |H GRIVX EDNML P GONR XQND@IoHHQNDQIDIDUD HLIRHN WUQH X IXQ
VBEDNBMY YH Ve H INEH HGE.OL RRQOHYWMQGH HNRVBURQ QLY RG %X BU] RQ RXUXP X DD

" HFHBIQG@P H Koloninin ¢evresi mikroskopta 10x buyultme ile daima kontrol edilmeli ve
DJDU GHIQONBAL GDKQRE DN « ] HIH HMRWBID EXA @ DGO EIU | RQXQYDUWBO D@ %o
Hemoliz). . RRQ oHYUMQGH\NIP HQ SBHDO@® @ HMRIVBUR P HYFXG FMQGH GMLOELIIINBUQ
RAUWLG XX \ HILOKHQOLEU JRQ J| JGIQIHHNY . +HPRJL . RRQ cevresinde eritrositlerin
SDWDD@ DECGXXP IVH QHDW \MAMYRQ XX RDIDN\ RXP @@ KHP RJL.

+HPRQIQBU2 YH 6 RPDN «] HH IN. IDINOUHN.GH ERQDEGRU 6 6XUDFH MBIQGNL
KHP RQIQBIUDIDU\ « ] H IQGH2 SIQGNLKHP RQIQBUIVH D)D) GHONBUQGH KPIRQL DSMDU
2 NUINQM] RUMBP GD KR RQIL RQXIHQUGU

Pozitif kontrol icin B. cereus veya A grubu streptokok, negatif kontrol i¢cin S. epidermidis
NX@RED H OL
Jelatinaz testi:

7D@ -HOWD NREMQQ NDQDRPDVO @ RWD o®DQ B SIRMQA 6BDN \KGD
EHNBM@: IQ GHACNIDP @DJHQL 28-35 °& DM GDVRONYDP @GD@ %4 KD/\D Clostridium turleri
EDNWY RP DN« | HH ED CEINMUIBUMONDD EQ HONREMQD HQ P GUL IHIMOMEL SDéDOU

Prensip: - HOMQOEHR HIQGH b HQ ERWIQQ MOMDD HQ [P LYDWD NRBRQAHWDI@GD/RO
NYDP @GD B RQIHIIP HFMLHVDMDD GIDQY

AOP_ FHBIQIFHN EDNMUL +QH [ H IO DIDU\ « | H\ IQH EEDUDNHNP \DS® D@D  «QF-
\DDWQ MEDHQ KH J-Q \RND@ D@D . RRQQQ MDIQGDMOMAQ GHNRPSRH RDUDN \RO
NYDP @DIHP HVL QFHBIQU
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Jelatin Agar:

Pepton 59

6 GAHW ] HW 39

Agar 15¢

Gelatin 49

Distile Su 1t S+ D\ DD

' HHWBIQ@P H Jelatinde boyle bir sulanma pozitif test sonucunu gosterir. Besiyerinin her
\BDI@GDVRONYDP @GDo| ]+ ®H REXIVD - VDDVEX GRDEQGD @DN@rak tekrar kontrol
HGEPHGEU 96X GXXP GD EM\ HIQGN. NDMD \ HQGHQHONIDP @D JHHUDP D NRRQ HDIGD
GH\RP SR H MOMD YDY/D KD VRONIDP @GINDDFDN®

%\ HIQH NDIEERQIGDW NRQP DP D@D %ONML NRD\  HQMVLWP IQ  HGHERH:L
karbonKIGDWMDEXXWYD MOMQL VMQAP H H JHHNQIP GX P D DH.OLYX GXXP GD\ D@h QHDW
VRQXOUD@ DE OLY4-W\ HIQH& D™ LIoYH HEPHWLYH « WP H @QQD AN DUGOONEH HEPHWL
EINMIQQ YDUD MOMDD DNMYMWWMQ NDP o@U . RBMQID DNWitesi fazla olan proteolitik tiirler
MOMZLGH SDO\ DUDN\ DAH SR MY VRQX YHIHHE.OL

$QDHRSDUEX YH\ D EMND ERNA HIQGHMWHGIOH OL124UDSMQ DY P HRWRDUDN X\ JXQVe WH
inkiibe edildikten sonra, koloniler tizerine mercuric chloride (Hg,Cl, GIP OV %X P DGGINWHERMW
MOMD \BIDI@QGDQ EMQIDN HN GHIIMBHHNIY ' RO\ @OLD NRRQ HIDIQGDWHNY EIU]RQ
J| U® HVLSH WY MOMDD) DNMMIQ. GDHWHGHY
Katalaz testi:

7D@ Katalaz (catalase EDNMUALD <UAWAN EIUHQIP QU $MAGD B KHP RSRMQ@J
6SHERNWAW X\ YH IQAJH@P I IOYRSRMQBUQ RWBI@ VL VIDAQGD BEBMIL Ke FUM.
loHIMQGH 85D o®BDQWWNN KIGRMQ SHNWMWX YH RNWKRQHNDBQLHGH . DO}  VWHSRNRNDU
hari¢ pekgok aerobik ve fakiliMY P INRRIDQ P D \RID@GDQ WMOLYX QHGHE) NOWD] \MAN
VBBD Micrococcaceae ve Streptococcaceae D @ @G INX@REY

Prensip: @FHBIQIAHN EDNMIQIQ NDWBO)] « WP 1L \WVSIWAR HN DP DFOLID EDIMINRBRQMQH
H,0, GIP O YDNMIQQ NDIBD| HQIP L YDWD NDEDFADU IHNARGH? 5, JD] Go®DHOWVSMHGE OL
5HINW RQU| \ BIGU 2H,0, F!'  +,0 + O,.

@®P _incelenecek bakteri kolonisi kiirdan kullanarak lam tizerinde ezilir. Uzerine 1 damla
KIGRWQ SHRNWY  GIP O * D] NDEDFNDUEDUD @Y

' HHHBIQGPH +PO® EmMO® DQ YH NAD \* BH [oHIMQGHND ERP D\ DQ NDEMF®DU SR MY
WHINLRQ D@P @D JHAL %D O EDNMUIGU NDWBD] GDQ HIND 1 RGhem katalaz) enzimler ile
hidrojenperoksiti dekompoze edebilir. Bu nedenle 20-30 saniye sonra oluiDQYH D HUNDo N o N
NDEDF@® (HNGRGH &UDIDN KHPHQ NDVERDQ JD| NDEMFMDWD SR MY/ \MW VRQXX RDUDN
yorumlanmaz.

. D@ EMA\ HIGHQ @DQNRRQAU \D@ SR MW VRQX YHHHE.OLoQN  HIMRAWBID
icerisinde de katalaz enzimi mevcuttur ve 6zH L& NRERQ P DWY DOIDGYINHQ EM\ HUIQH WP DV
HGIHN\ D@D RDGDQWRWEBLLD® DNP « P NQGeU

$QDKRS EDMWALIAJI0IQ \MAWQ A-VLP DY DO DU VDDANDGIDKDYD WP DWY EIDNP
YHNX@IEDQ SHRNWYROW RQX ONR® DAL

H,O0, WRN \ROM RQ G® D® D DQ NDKYHHQOLEW UliH IoHIMQGH YH EX GRDEQDGD
VDND@ D@D $NV. KDGH IQINWYH RDIDN \ D@ QHDW VRQX YHHHE OL3R] MY/ NRQURORDIDN
Staphylococcus aureus, negatif kontrol olarak herhangi bir Streptococcus NX@IEDHIir. Burada
DAMIDONDWD] \MAMWABQGIWDYH\ |Q WP BLULMycobacterium @UIbIQ JHOHDGHLAU
Potasyum siyanit (KCN)'te Greme:

7D@  Potasyum siyanit solunum fermentlerini (cytochrom, porphyrin) bloke eder. Bir
bakterinin KCN iceren bir besiyeUQGH WA HHPHWL KeRHQY QRGP HQIW \ ROGHQGD K
VRQ® P HND@ P DV EXXQGXXQXJ| WMIWYH BHKD/\D Arizona ve Salmonella JHQXOUK®
Citrobacter JHQXXQGDQ P @GD |QR \mid

Prensip: gFHBIQHHN EDNML | QHL . &1 bbHHQ EM\HIQH ekilerek inktbe edilir.
h UA HELORWYD R EDMIQQ IHP HQRMY VREQ® P HND@ P DVOYDUGHP HNIW
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@®OP__ $(D-GDLEDDOEX\ RQD. &1 LOYH HEPHGHQ IBWSH D W) YH NRQUROEHA HUL
RDUDN @D . &1 LOYH HEPIW EX\ RQLD BUIM HNP \ DS@rak tiiriine uygun siire kadar
inkiibe edilir. + HUJ+Q \ RND Q@

KCN Buyyon (Moeller, 1954):

Pepton 10g
Sodium Chloride NaCl 59
Potassium Phosphate, KH,PO4 0.2g
Disodium Phosphate, Na,HPO, .2H,0 5.64 ¢
Distile su 11t
Potassium Cyanide, KCN %5 15 ml

' HHWBIQ@P H KCN iceren ve icermeyen besiyerinin herikisinde de tGreme tespit edilirse
WWMAWRQXX SR IW RODUDN \ RXP OQ . &1 OEX\ RQGD WP H\ RN INHQNRQUWRCEX\ RQGD WP H
YDY/D QHDW \MWWRQXX RDUDN \ RXP @@ Her ikisinde de lireme yok ise o bakterinin uremesi
olQ P XVBN JHHNQGEL | ]HOERA HIQH VRQ NRQDQIDV RQX R OFDN HGH. &1
NDDUDN \MAWY FNIDUD @ DA 7 HVMWNDOEMMY) « P HQQ ) \ DGDID|@ RP DVOWWMMWWRQXXQX
etkilemez.

Pozitif kontrol olarak Citrobacter, Providencia, Proteus, Klebsiella, Hafnia, Serratia,
Enterobacter NX@REDH OL1HIDIV NRQUWRO RDUDN Shigella, Salmonella, Arizona veya E.coli
NXQRmED H OL

. &1 \RNW RES NL@DI®GD EX@ D@D YH EXKDBDGP DO HQellenmesi icin lastik
NDSINOWS BLGH VOND@ DA . &1 IoHHQ EM\ HBU NX@IEBOMWQ VRQD GRWXGDQ \RNDYD
NRQ¥® D] /DERDXDJJe YHE@HIQ VD-OP DN IolQ DEDFDN EH\ HBIWL 6HIMQH |GFH .2+ GHQ
HQD P QRQ® DOYHWSH HUSDWD NiMalize FeSO, DENDN \i DQQ \BP DP HQ EBD@ DVO
\D-:0O@

Koagulaz (Coagulase) test:

7D@P . RO+ @] TOU VMDBYH D Ry DOVBSO)] P D\ ONRDJ» GBI HGHEAQ HEILQGHQ@RN IDIND
IN\\WQH ERMIHQIPIGU 2 WIP D VD@D Gerbest koagiilaz: Kiilte UILMIDEDJIHoHU WS \MALY
JHHNMU  ++ FUH GXDUWQDED-OGRDIs @] FGP SIQ) IDNW . « GWILGDUEGD EX@ D] /DP
WMM HMEOEU . R+ @] QWD) \MVSIMVELIKDY\D Staphylococcus aureus'un ve Yersinia pestis'in kendi
JHQXXQXQ BHU \ HBUQGHQ\MP @D\ DB FCRAU

Prensip: @FHBIQIFHN EONMU 0P GDYH WS \M \BYUDQ ) P DVOLIBP X[P HBl HESISD] P DGD
NRDJe OM RQ DY

@GP YH GHH®IQGPH ' HQMGH VMDD YH D RN DOVD \BYUDQ YH D IQDQ W PDVO
NX@Eid 3 @ P D VMD@BIVH VWDANXA@IDQ BEMULIAU SOJ P D IoHIMQGH EX QD QADWINXQED DN
NRDJe OV RQ \ DSDEOLYH \DQ@) SH MW VRQX YHHHEGBU %X VHEH®I SRIMY NRQURO RDUDN
Staphylococcus aureus, negatif kontrol olarak Staphylococcus epidermidis NX@IED DA YH D
DQIRDIXDQ RN \MDW HIQH R} DOVWXERED

a) YD-ONRD* 0] @ \MVENY /DP_7HVW dFHBIQIAHN EDNMULNRBQL OP « ] HIQGHN.D\ WD
\HGH HLOEIVWWBQNL: |HIQH GIP @ [ RBRQN W] & VX GxHIQH ©) P D LOyH HEOILO XNayeseli
RDUWDNJ| ] YHP INRVNRSD DJOUDDA RQ MDY

VD@ H IoHIMQGH\RDJ* OM RQ REUXP X SR IV UHIN\A RQXJ| VMWL GDNND [oHIMQGH
RGP DP @ IWH WMAWRQXX QKHIDWAY 3R] MY WMVWWWRQXOD OP « ] HIQGH &) P D IKWD HF HHQ
koloni ile daimD NDU@\P DAXY +HUINMQQ GH SRW RGXX GXXP OGD BJGHH®BIQE, H
\ DS? DNIBQNDo@@® DABD 0-QN [} RIRQN ROD HIDW] & VX LWP DV HGHQ HBEINMUANSRADQ
aglutine olabilir.

b) 6 HEHMNRD. @] @ WVEMW 7S 7HW #@FHBIQIHK bakterinin 18- VDDA EX\ RQ
N UQGHQ POM H SDIPD <] HIQH MBIQS  VDDADIDGDUD NRDJ+ OM RQ ID@ EXXQP O}
M VDDARGDOOMGD EDNGDUDN WNDURNXQ DA 7+S IGFHBIQUNHQ KiloH H-LIDHODGDN
oDODO@ DP DGR 3@ P DGINRyulasyon gorulmesi pozitif sonuctur.
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7KIRP HYDONX@IDQ 1IBH GUR 3D P DVONX@IEBE@GDNRD» OM RQX HIHOD KHSMD
engellemez. 30Q|PD loHIMQH PO NDOA XP  NRUWHNBI@ H\VL YH\ D (HNHU KDADOUD
SO} P DV NX@IED DVCEX\WMMMG DK D GXOUOYH J+ YH@ILDS I

<RNDP DOUMIDV@QGD EJGHD NRDJ» OM RQJ| U ® HVL LIB®\ HQ\ RNDP DIWGDNRDJ» OM RQ
ND\ EROD HI® SRIW VRQX DQDP @DJHALd QN IQNEDV RQVIDVDGD &UDHEIGFHN SB\WD D QL
EONMIQQ FRIUWDHIGH:L IIEUQRJIQ HQIPi ile tekrar yok edilebilir. Bu sebeple daha uzun
IONEDV RQGDRDo@@® DAY

1HIDW OP WWWI| VMIHQ EMQ VXUIOUWS \MWADH [P DABD d+QN ED-ONRD @ O
RP D DQ ENMUA VHERMWNRD O OWEXXQDEOLSP D HU EINMIQQ VHERAMNRD - @] QWD
YDY/D JHQIDEE EB-ONRDJ» O] UG DYDIGD
Lipaz ve Lesitinaz testi:

7D@>  /ISROM EDNMUGU GBI} HQIP GAL D\ D-OWD SDWDD\ DE.GRU %D O EINMIQQ
identifikasyonunda 6nemli bir kriterdir.

Prensip: <D+@QU BRI\ D GD IKARJL L JOHIQ YH \D+ DVWMBUQH SBIDOQY ' HQMIQ
SUHQMELERA HIQGH ER DGGELUR S IQ@DWY LIDWVSVWHEPHVQH GIDGQY

AP YONMIQQ VDI N OVWWQGHQEBLO EHA HIQH MIP \ DSTUDN WUWQH X IXQVW UH IQNEH

edilir.
Lipaz Besiyeri (Davis & Ewing, 1964):
Pepton 10g
Yeast Ectract. 39
Sodium Chloride, NaCl 59
Agar 209
Victoria Blue, 1:1500 ag.sol., 100 ml
0&MD-0 YY 50 ml
Distile su 900 ml

' HFHBIQGP H Koloni HWDIQGD &UDQ P DYL HQN \ D+:@ SMyDOQG@OGRD @O R
EINMIQQ B0 OWD RGXXQX YH SRMY \MWVRQXXQX WDWHWHGH <DQGDQ EH @M L@
D\ GOOMBE @ GINRBR Q EIUICA \BQNLI IELSDUDRUIVH GBI DNIYIWWMWLYDUBD) 5 HQN RAWP DP DVOYH D
NIP HOAHN RGP DVOQH DWW \WWMWR QXX RDIDN G HHUBIQ Gl ®DHGHEU

$ J DUIHIMQ G HYH NRR QoHYUIMQGH BMSMIVBLED EXEX QP DVCECNMIQQ GMUDD) DNMWMQL
JJVMIW . RRQ «]HIQH GIP ©® VX NRQXOWDN EINBEQ@QGDNRBRQ HID@GD SMSMIWIKWD
H® H HQ SBDNJHQI ElU] RQYDUIVH EX GMUQD SR MY DQDP @DJIHQL
Malonat fermentasyonu :

7D@ %D OEINMULIA Vodyum malonat ONX@IP D YH IHP HQBP H |] HOaGQH VDKSW
Salmonella - Arizona ve Klebsiella -Aerobacter —Serratia D @ @GDD\ GO

Prensip: 0 DRQWKD \ BP - riunleri baziktir. Bu test bakteri iireyen ve icerisinde malonat
EXXQDQ Bl HIQQ S VO@ \WVSMHVDMDD GID@)

@GP AFHOIQIFHN EINML WUQH X JIXQ \»UH PDRQWEX\ RQGDIQNEH HGOLS+
Q@AWY L BBDOGH P DD

Modifiye Malonat Buyyon:

Ammonium sulphate 29
Dipotassium phosphate, K;HPO, 069
Potassium phosphate, KH,PO, 04¢g
Sodium chloride 29
Sodium malonate 39
Brom-timol mavisi, %5 alk.sol 5mi
Distile su 11t

- H-HBIQGP H 0 DYLYH NR X\ HILGHQNBUP H S+ @\ « N\HO1Q\ DQ. SR MY \WMWWRQREXQX
J| VWML 5 H@IQ GHIIP HP KM\ D GDOWD G|Q=uP MMLQH DI WWWYRQXRXQXJ| WMIL' DIP D HNP
\DS® DP @ EIUEX\ RQLD HUMNM IONEH HEPHAHU Besiyerine karbonhidrat konulmaz. Cunku
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karbonhidrat fermHQ®QKHN DUWRSUNMXUYH YDWY/D BBDOP DGGELLIP SRE@\ DUDN\ DB QH DW/
sonugclara sebebiyet verebilir. SerratiafoJQH DI NRQURCROUDN N@UEDH OL
Mukat fermentasyonu:

7D@ 0 XNDWELQ OFE INMUAJ\RIDI@QGDQHP HQ®BIQU Shigella , Escherichia, Salmonella,
Arizona ve Citrobacter D\ @B @GD |QR \Bu@®

Prensip: 0 XNDWP XNN DVWIHP HQM RDE_OLDSGD@YH VRQ 14Q NXY YWD ELU DVWWOAX
WWVAVP XNDVWEXZQDQ B HIRGHVRQ Q RDQ DIVBIUD FIGW:-XQXI| ] P H SHQEIQH GIDQY

gI®P _ Bakterinin saf kiltarin organik asit besiyerine ekilerek turiine uygun sure inkiibe
HGEOQ@DWULD S+ WVSWHG OL

Organik Asit Besiyeri (Ellis et al.,1957):

Pepton 10g

Brom-timol mavisi %2 12 ml

Mukat 10g

Distile su 1t S+ D\DDQ

(Bu besiyeri, D-7DUWDUDW YH VLWUDW NXOODQOPOQO WHVSLW HWPBN dubi@idaH bisl@amO0DELC
NXOODQOODQ PXNDW \HULQH WDUWDUDW YH\D VLWUDW NRQXU

' HHFHWBIQ@EP H . DEERQIGIDWHP HQIM ROWMBUQGH & XX JIELS+ IQ@DWriinin koyu
\ HILGHQDUWHQH GRX G|QUPHLS+ @ D @D GEHHN DUWREIN:X D@P @DJIHQLSH MY
VRQXX WIDUAWH G 96X EFA HIQ HNDUE RQ KADWIDYHVIQ G HQDo@P DNJ HIHNU

oD OND\ QINDU VRQXXQ GRXD@ DVODP DFOLD KHP NRQUROWS+QH YH hem de ekim
\DS® @ WS+QH QWDANXWIXQ IHEBVWAHL -1QQ P O DHMQLIHBHNOL| WP HNMGLBU

Pozitif kontrol olarak E.coli, negatif kontrol olarak da herhangi bir Shigella veya
Edwardsiella « \ FVLNX@RED H OL
0 HWDDP PAOMN

7D@ Karbonhidratlardan ileri seviyede (pH” DMVRGUXP XQXWVEMIOIQ NXIEE 96X
GXXP D@DN NDUW®A DMWHIP HQIM RQ\ REQXNX@IDQ BMUIRGHP « P NQGeU

Prensip: +HJEDNMIQQ WDKMAD IHP HQM HGHEFFH:L EIUGHNHU P HVHD JONR]  EXXQDQ
besiyerinGH HMAQ ERMIQQ S © $Q DIWD Gee WHFHN NDGIY NXYYA@LDUW\ DSS
\DP DEANDUWD S IQEDWY YH D St-P HWH LI D@ DVAHVDVMOD GIDQY

@I®P_Bu test icin Voges-3URVNDXHJ 05 93 EX\ RONX@IEY (Q )  VDDMQNEH HGOL
surenin uzxQ R DVOELKD/\D JHHNGEU ~ VDDAGRP DGDQWP D\DS® D] 7+SH GDP @ P WO
WG DADFO ER\ HIQQ KHP LONMMQH GIP @ Do ilave edilir ve k@P AHQ DD

Methyl-Red/Voges-Proskauer (MR/VP) buyyon

MR/VP broth Polypepton 79

Glucose 59

Dipotassium phosphate 59

Distile su 11t S+ D\DWD@
0 HMOHG DADFO

Methyl red 0.1g

Ethyl alcohol 95% 300 ml

Distile su 200 ml

' H-HBIQG@P H %M\ HUL\ « | K\ IQGHWEP DP @GD @ D\ DH_OINIP CEIU HQNRAUXP X SR MY
VROXWU WIXGX D GRIXJIGHQ I LHNBUSH WY GHL@AU " DKDL MLEIUS+-metre ile besiyeri pH

VOO \MOODD CDGD &S RP DEQO RNXP DN@

3HNARN EONMUL EDAWEIU (HNHU RDQ JONR X IHP HQM HGHEDIG\H GaieQe BN Eu
ERA HIQH NDEERQIGDWRDIDN JGNR WHolPIi YH \HMOL)| U@« (MU +DEX\L Gardnerella
vaginalis ve Eubacterium WWBIL JIEL E0}O EDNMUAU JGNR X NXAMP D@O KDGH EDND
NDUER QGG DQORN MY YAWBLSK DVMRGUNDH OLYHDIGH EXMAMIOIQ NX@IEDQO 5 93
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EX\ RQ NDEERQIGDWEIND @GDQ GDKMHQIQ KB JHMUWPHGHU % \ GFH SRBQA HO\ DA
QH DWW/ VRQXOUHQ HO@P I1i ROFDN@

3R] MY NRQURODP DFOLID E.coli QHDW NRQURODP DFOLID Enterobacter aerogenes veya
Klebsiella pneumonia NX(@IEDH OL

Bu test bu safhada Voges-Proskauer testi ile devam ettirilebilir:

Voges-Proskauer testi:
96X \WMMIMX\ JXOP DN I0lQ\ XNDUGD DD Q0 VAP GOMAIDIQ\ DS @ RE DV HIHNU

7D@ %D OEDNMUIA) NDIEERQIGDWEXBQHIR fermentasyon yolu ile fermente ederler.
Sonucta, acetyl-methyl carbinol, veya onun kursorleri acetoin ve 2,3,butanediol REUXU %D O
enterobakteriler (Klebsiella, Enterobacter, Hafnia, Serratia ) icin identiktir.

Prensip: @FHBIQHQ BNIMU EXBQHEBRIHP HQM RQ\ REQXNXAMGWVD RIBP GD EXQDQ
acetoin ve 2,3,butanediol D\ @DoOW) LOYHV\ & GDVHND RNMBIQUYH . -naphtol LD LGS NIP $O
WHQN YHW 7R P DFCEXNIP GAHQIQ D DB

@GP 0 HWAHG \WIDGH DOWBEOJIEL « UAWMNEQ ERML | QHL « ] HIQH ERA HIQQ KK
P LONMOQH POD @ YH POD @0 LOYH HEOL7S NXYYWB oDODOGE@S \ D@
SHMRQGD D@ \DDVEHNBIQU . @ POWHQN DDA Bu ydntem Barritt metodudur. O'meara
metodunda ise . -naphtol yerine creatine NX(IHiY

$\ @o-1

. -Naphthol (5%) 59
Ethyl alcohol 100 ml
$\ @o-2

Potassium hydroxide (40%) 40 g
Distile su 100 ml

' HFHBIQ@P H $\ @Do LOYHMQGHQ - GD NND VRQ@D RUDQNIP POWHQN SR MY VRQX
DQ@P @D JHAL ' H+HBIQGPH  \DDWEQ VRQD \DS® DP DA 0-QN QHIDW VRQXMQDQ
WMBLGH ED\ DNDUIN ELVDDAVRQD EINY HQ LRAUXU
Nitrat rediksiyonu:

7DD  YONMIQQ QADEDQ RVYNQ NRSDDHG:IQQ DRDIVEP DV 1 MDVBD QUM
indirgeyen nitrate reductase enzimleri Pantoa agglomerans, E[J CSerratia ve Yersinia turleri haric
biittin Enterobacteriaceae |DP LAMQDGDYH DQDERSDIGD QUDWIHGNE] QUJIHQIDRL EXXQXJ %X
test Haemophilus, Neisseria ve Branhamella genusuna ait lyelerin de birbirlerindeQ D @F OUOQ
\ DSHPHWL 0lQ D\ GIOEIVMAMMW

Prensip: 5 HOIN\A RQXQIP \ DVDCBWRILA@L\ GBIAUNO;3 + 2e" + 2H FF! 12, + H,0
7THMD SHQOEL QFHBIQHQ EIMIQQ «UHAME:L QUDRIDP GD QW\DUID@ DMBDL YONMUL NRE QUL
Uzerine veya buyyonD DAOU G OMEQGD BUP GD QWY  YDUD
p-sulfobenzene-azo-. -naphthylamine RBUXU %X P DGG NP GAHQOEIUGD RQXP ER DB

A@IEP_ 96X \MANDIQ EDIMUL| WQHLDID-@ N ERA HIQGHAYQH X IXQVe WHIQNEH HGE O+ HU
IN.D\ @Do VIDVO® P GGIP OV 5 HQNGHHIIP LI ] BIQU

Nitrate Broth or Nitrate Agar:

Beef extract 39
Pepton 549
Potassium nitrate (KNO3) 19
Agar (nitrit icermeyen) 12 g
Distile su 11t
$\Amo $

Sulfanilic acid 8¢
Acetic acid 5N,30% 11t
$\ @ %

. -Naphthylamine 59

Acetic acid (5 N),30% 11t
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' H-HBIQGP H VDQ H IoHIMQGHNIP QOHN RGP DVOSH MY VRQX DQDP @D JHAL
%M\ HIQQ HQIQGH EIGHIIP R® DP DVOIX VRQXOUGEDQ EMQ IDGH HGH 96X EINMULQWDWD
NAM WHGINBP HP IKMY EX KEBHWAID VRQXX JHOHNMQ QBDMAY %X EDNMIL QUWDBQWAM
WGNBP I DP D QU IDVBI EMND NRP SRQH@IH EB-OQIDN D\ Qo@GDQI] GIQP MY 7 HID
sonucu pozitiftir ama negatif gorinmektedir. (QUQH+LQ QLWUDW LNL GHID UHG*NOHQLUVH VRQ¥dWD QLWUL
NO, N,O veya hydroxylamine GHNOLQH G|Q-t-U $\OUDoODU EXQODUO WHWBRIW ta@kerndk icin, negatif
VRQX YHHQ EM_\ HL eHIMQHN o° N EIUP HEBOL dONR  SMDVODEDIDN QUWDVIBU P DQXBROUDN
nMAM IQEIH@ HOLYH NIP OHN RAUXP X DD DABD %X GRWOP D WGP IQQ VRQ¥XQGD
NP GO HQN J|UGHL RWP GD IQAIH@ HP IO QWDW EXIQGXXQX YH EMNMIQQ QADW
HGNE O EXA@ DEQO DQWAID VRQXXQ QBDI RGX%XQXJ| ML

Kon\WRODP DFOLI® QHDWY \MABU WNDUDQDEOIYH D QHDW NRQURORDUDN Acinetobacter
baumannii, pozitif kontrol olarak ise Escherichia coli NX(R@EDH QU

Bu test Mycobacterium{oJ lolQ \ DSIHFOND EM\HU P RGENH HEOHOLONIN DVWLIDYH
edilmHOYH IQNEDV RQVe UMMLWUH X JXQ RDUDN X] DV DAy
Oksidaz testi:

7D@ Cytochrome C oxydase HQ P 1QQ YDUB@ODUD DQ FUMMNMIWX HQIP GHP lUIDHUIHQ
EIUKHP RSRMQ@ QRCHP HQWY DHREN VREQX D NDW Pseudomonas, Neisseria, Vibrio ve
Pasteurella’larda bulunur zorunlu anaeroplarda genellikle bulunmaz.

Prensip: @FHBIQHQ BIMIGH EX HIP EXXQXRYD D @oOQGRIQRP DYM.QH RINABUYH
P DYLUIHQN DoGD o®DU

@GP %1 lik KovacV RNGD D @FO Tetramethyl-p-phenylenediamine dihydrochloride)
veya Gordon - McLeodV RNGD D @FO Dimethyl-p-phenylenediamine dihydrochloride) veya
DU RNNGD QVN YH D @o@UWNXA@EDH OLDirekt Plak Teknik: 2- GDP® D@ GRXGDQ
EINMUL NRBQL » | HIOH GP OV cQAHNAB\WS Teknik: $\ @ho@GDQ EM EUV ] JH ND-@GOQD
emdirilir ve Gizerine bakteri kolonisi tatbik edilir. Onerilen metot budur.

' HFHBIQ@PH  VDQ H IoHIMQGH ERIMINRE@IQQ WP DV HABA/\+ ] JHo ND-@Q@® YH D
«] HIQH DA GIFP OMDQNRBRQQQ NR X P DYLUIHQN DB DVOSR W VRQXWU  VDQ H IoHIMQGH
ROUDQ WHHQNBUP H  GXXP XQGD\WW HNDUWD@ DAY GDKDJH RAUDHIGHN UWHQNBUIP HBU
GHH®BIQEPH 1INHONRP YH SD@® D oHNGHQ DS® @ | ] HBU\ HIQH BDoWQ\ DS @
N LGD@U NX@REP DABD d+QN P HEO\ « | H IQGH &UIDQ RIMBIU \WMAID VRQXXQX\ DAH SR WY
yapar. Negatif kontrol olarak E. coli , pozitif kontrol i¢in ise P. aeruginosa NX(IgDH QU
R-D-galaktozidaz (ONPG) testi:

7D@P Bakteri hiicresi laktozu kullanabilmek icin 6nce: 1) Laktozu bir permease enzimi ile
KeFUH IoHIMQH [ GDKDRQ@D  KeRH loHIMQH MEOONK X IQAMVHOBUEIUHQIP RDQR-
galactosidase ile hidrolize eder. Bu test, R-JDONK] IGD @ YDUB@O\ DQ DNK] D SRUQA HOHM.OL
bakterileri ortayD o®DU® %X WMWRQXX SR WY RDQ FJEIDNMINDNA] X IHP HQM HF HN] RXQGD
GHLAU

Prensip: ( +HUEDNMIGH%-galaktozidaz enzimi varsa ortamda bulunan O-Nitrophenyl-3-D
Galactopyranoside 213* SbeI.QIBD\WJG RQXW JDONK] Y H O-Nitrophenyl DoGD o®DFDNG
Bunlardan O-Nitrophenyl VDUOUHQNGEU

@GP FHBIQIAHN EINMIQQ VDI N BVUQGHQ EINRRQ.213* EX\ RQD NLAHN WUWQH
X\ IXQW UHIQNEH HEO16 DIHQN DD QY

ONPG Buyyon:

Peptonlu su 750 ml
ONPG stok solusyonu 250 ml
ONPG Stok Solusyonu:

ONPG 69
0.01M NazHPO, 11t

' H-HBIQGP H @NEDV RQXWNEHQ RUDQVDDUHN SH MY WMWRQRXQXYHIL 2 1 3*
VARN \ROM RQX EXGRDEQD G DyH NDUD QMY VOND (P DGR
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Safraya tolerans:
7D@ D] OEDNMUIAJ EDYD-@ GRDONRQDIAORXS HUNIDA:HU VDOAORDQ VDD G
NRQDQUM R@D ED \REIDQ J| WMILBU %X WWWR EINMIQQ VDIUDGD\ DQ EDYDND
\ DD\ & \ DiD\ DP DE@OMVSIWHGH B. fragilis IQ G-HU* UIDP QHIDW DQDHRSDIGDQ D @GDH
EQDO HQMREDIMUA) YH ' JXEX VWHSRNRNDWED) DOP QGD DO MWW 96X W
Pneumococcus JHQXXQD XIXOQDD WGV \WAIDGHQ EP VPR
Prensip: @HIMQGH VIlD EX3QDQ 1B EFAHIQGH ¥PH RXS RPDGEO®D
EIN® DV G DQEDHMW
d@ibP : AFHBIQIRHN EONMIQQ VDI NRBQWL VDILD® DIDU IoHIMQH BLOLWUQH X JXQ
VBEDNBMY X IXQVe UHIQNEH HE Ol WP H DIDQ@Y

6 DIUD@% JDU

. XU Xa | N ] VDIIDVO 40 g
At serumu 50 ml
Et infuzyon agar(veya tire uygun besiyeri) 11t

De+HBIQGP H aINEDV RQXBNEHQVWDGIH «UP H DDQ . RRQP RUIRBWL NRRQUHQL
YHDP INRVNRSEING O]  YONMUNRB@IQQP HYFXG HAWSH MY WWMAYR QXX [olQ\ HMGHU

7 IFDIHWAR WP 1Q HGEEIBQVDID GVNBIL GH YDUED) DQIF) RIN QVNBIL JIEL HNP \ DS® @
DIDU\ ¢ ] H IQH EIDNGB | RQ |©+ P+ \ DSIA OL IVN XAIEH (DQDHRSDUIOIQWUAK HEOL
Safradallizis :

7D@P  3Q|P R\RNDWDA-HUMIHSRNRNDIGDQ OIP DN olQ \ DSDQ FUMANWE Q| P RNRNDU
enterik ekolojiye (safraya) fazla GX DUGBIDU 2 WP GDVDIWD P HYFXQ FMDGH S R\NRN RRQIQBIL
(alanin-muramyl-amidase DNIWYH RXUYH EMDIMUILKe FUM.SDODD @ 96X WMAVDIUD D \RGID QY \RALY
GHLAQUYH EX\WWbIQVDILDGD HP HLDGNLP DNXCEUWIP GHLAU

Prensip: Bakteri ke ®Y » ] HIQHVDIUD HNBIQU EX\ RQXQ RBI JHoIWH@HIQH ENDUDN QL
DDA 2 \RQIVH GLHQHQ S®|RN\RNDUD \ DA QHDW VRQXOUOHQHI® HN lolQ YH EINMIQQ
otolizinlerini aktive etmek icin buyyona sodium deoxylate eklenebilir.

@GP PndmoNRN RGX%XQGD@rSKHBIQIAQ VWHSANRN | WQHL N D\WEX\ RQGD EBD
cUSLSH VO -  \D DD OGN sodium deoxylate soliisyonu eklenir. Bir tanesinin
uzerine %9- OL|N] VDIUDVO YH D RQXQHIQH RQD UGHHURDUDN \DIWD DAWRDQsodium
taurocholate HNBIQU GD NND HAYGH EDN@D +HUIN.WS RSM RN\ XFXGDYHD J|] L@
EON®DIDN P XND HVH HGOLNRQUWROWS-QH NODVD N OV VIOQD@ WHJIQQ D@ D@ D&@O
\RNDQ@Y

' HHWBIQ@P H Safra ilave edilen buyyonda, kontrol tipiinH NDDVD UHQN Do@® DVOSH W
test sonucudur. 1 HJ DUV NRQURCROUDN HQMRNRN @I H OL
6mn/\Nxomg® Q

7D@ Sodium citrate bir sitrik asit tuzudur ve trikarboksilik asit siklusu (Tricarboxylic Acid
Cycle, TCA, Krebs' cycle) icerisinde bir mHWERMWRDUDN\ HUDQQY %D OF DNMULIBUNDUE R QI IDDLEYD
GU@QGD ER HWERMWGH FUHQMYH NDUEERQ\D QB-CRDUDN NI DECRI

Prensip: %X \WWMA DSEINHQ ERWLL| WQHLSUIRMQ YH NDUERQIAIDWMGDQ RN\ Q FURWEP D
H\L@HN \MDONX@IP D\ D | R ( +HUEINML VMDGNXAEEDDEOH EDIN « WQBUDoGD o®DUD
deQN ERAHL ¢HIMOQGHVMDWE EB@ RDUIDN EXXQDONDWRADU MMDWD\ @D [P RQD:D
amonyuma (NH;") ve amonyum hidroksite (NHs;2+ G|QeUe U 2 GUDQ MDORYIP GD EXQD
EURP \Il? RCP DYDMLS+ IQ@DYWVY ROWDNED RAUXP XQXJ| WL

ai®P_ Denecek bakterinin saf kultariinden bir koloni Simmon’s Sitrat agar'a (veya Koser’s
VWDADI DU D HNLOIRSIP DOV UHGHQ I GDKD MXQ BUVe UH IQNVEH HEOLh WP H YH P DYLUHQN

arDQ
Simmons Citrate agar:
Ammonium dihydrogen phosphate 1lg
Dipotassium phosphate 19
Sodium chloride 59

Sodium citrate 29
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Magnesium sulfate 0.20 g
Agar 15¢
Bromthymol blue 0.08 ¢
Distile su 11t

" HFHBIQGP e: VDDA IQNVEDV RQX\BNEHQNRR Q. JHAIP HML SR MY \WWWWRQXX 1olQ
\ HMOEU d QN EX EFV\ HIQGH ERMIQQ NXAERDHEGH:-L MMDWDE EDND HU NDEERQND QB-O
\RNWU . RRQ JHJIL RYD VMDD NXEEDDEDRU GHP HNIY . RRQIAJ HADIYGDNR X mavi renk
ROGXP X SR IMY VRQXX GMNAMNBU . RRQJHIIP Iti DGDN P DYLUHQN DB DP @ ERA HBUQQ GDKD
X] XQVe UH IQNEDW RQX DSIIUDN UHQN RBUXP X DID@ DM DIHUAN\ RNXU $ QFDN EHNBIQUYH P DL
UHQN ROUDFDN@

Pozitif kontrol icin Enterobacter aerogenes, negatif kontrol icin Esherichia coli NXQREDH OL
Ureaz testi:

7D@ Ure (NH,-CO-NH,), karbonik asitin bir diamide tiirevidir. Biitiin diamitler kolayca
amonyak ve CO,H KGRQH RIUWDU GDKD/RQD P RQXP NDUEERQIN G|Qelr WBU %D OE DNMULIA)
Ureaz (urease HQIP GUW HIX HHINWA RQXNDEQIBIBU (NH,-CO-NH,) + 2 H,O + urease F! &2,
+ H,O + 2NH; <F! 1+ 4)2CO3

Prensip: “DNML [DHIMQGH 1 EXXQDQ Bl HIQGH kNN « UHIQ EDIN\ P  UQBLL
pH indikatord ile izlenir.

aIbP_ dFHBIQMdek bakterinin saf kultirinden bir 6ze dolusu Stuart's tre buyyona veya
Christensen V « U DJDUD HNP \ DSIUDN WUWQH X IXQWe BH IQNEH HE OIS+ IQ@DWMIQGHN UHQN
GHUWIP LJ| ] &IQU

Stuart's Urea Broth

Yeast extract 0.1g

Monopotassium phosphate 9.1¢

Disodium phosphate 95¢

Urea 2049

Phenol red 0.01g St D\ DD
Christensen's Urea Agar

Pepton 1g

Glucose 19

Sodium chloride 59

Monopotassium phophate 29

Urea 209

Phenol red 0.012g¢

Agar 15¢ S+ D\ DD

' HHFHBIQ@P H %D OP INRRJIDQ P DOU (Proteus ve Actinobacillus gibi) 1-2 saat icinde
Ureyi hidrolize edebilir, daha az aktif tlrler ise 2 veya 3 giin gereksinebilir. Her iki besiyeri de alkali
S+ GDNIP GOUHQ DAY %X WHQN GHWIIP LSR MY HHINARQ  D@P @D JHQL %4V HIL VDUDUHQ IQL
NRUXP X0 WMH QDI UHIN\A RQ RUDN\ RXP O @

Pozitif kontrol icin Proteus'lar, negatif kontrol icin Escherichia coli ] D @ SR MY NRQUROIQ
ise Klebsiella WUBUNX@UEDH i©
" I-HUEL RNIP \ DVIDMWBU:
Adanitol _(ribitol): 5IER XQ IQAJHPH LD\ Q® @ * UQ+G+U %D OEINMUIAJ EXQX SE&IGIN ElU
DORGI G|QUWUWHH.OL
Dulsitol (galactitol) ve sorbitol (glucitol): * GNR] XQ MBHENIXXEXQXQQAJIHEP HVL VMAMOGD
ortayD o®DQ SEHIGIN DOROOAU & JWKEX VWHSRNRNDU E. coli, K. pneumonia ve birgok
Salmonella igin identiktir.
Mannitol'e etki: 0 DQQRY H\ D IXNK] XQ\ QP « UQBUQGHQ®S SRHIGIN EIUDBRGYU E. coli EQO
Salmonella, Mycobacterium ve Bacillus WIBU\BDIQGD® HUER)H HEOL
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Eritritol: Eritroz (erythrose IMP OWHNHIQ SMHDO@ DVOLI® R D o®DQ HJDORGXUJ . [P\ DVDO
\ DSYO&+ ;OH(CHOH),CH,2 + G %D CE INMUIBUHIMARY P (B E R)IH HG HEBU

HRMH HM HRAROhexahydroxycyclohexane genel ismi ile bilinir. Bakterilerin fosfolipitlerinde
\HD@Y ' RN IDINOVWMHRNP \ DVDOIRP X EX3QX) 9DiGDOWDWUXQDUBEL: Myo-inositol, scyllitol
DP IQR ONR] WD QIEN RINBIUD oHNLGHHIQL. RBUMUXU  d-inositol, ve Iinositol vs. BD] OEINMUAIQ
beslenme gereksinimidir. Bilhassa K. pneumonia D\ @ @GDD\ GOixW

Salisin'e _etki: O-Hydroxymethil-Phenyl-R-D-glucopyranoside %X P DGGHQ EDIML \BIDIQGDQ
P HPER)H HESIHEPHG:LELKD/\D S.pyogenes, K.pneumonia ve S.marcences igin identiktir.
Gliserol fermentasyonu: Gliserol bir alkoldur. Alkolik fermentasyonun bir minér Grinddar. Fakat
alkali ortamda veya ortamda bisulfit mevcudiyetinde ¢ok miktarda dihydroxyacetone phosphate
DoGD o®DUYH 1$'+ , \BID@GDQlycerol-3-phosphatep G|Q«UMAd ®U ' DKDVRQ@D EXP DGGH
GHRVIRWA HE@HN HQIMDoGD oD@ YH JOHURCP H GDQDHALYX \ R NX@IRMDN HQIWNMP 1Q
EQ CEINMULIAJIOIQ EXMMGH@WW Bacillus gibi).

1WDWY KARJL Bakterinin tiriine uygun, proteinden zengin ama karbonhidrattan fakir bir
ERA HIQH @DWE LDYH HEOIEQRY OM RQABNEHQ X\ IXQVW UH IQNEH HG&OWDblonilerinin Uzerine
Gram's iodine solusyonundan 1- GDP @ EIDN@ 5 HQN\] NG DVOQUDWBIED KARQH RBX%XQX
gosterir.

Kazein hidrolizi: Bakterinin tirine uygun, karbonhidrattan zengin ama proteinden fakir bir
besiyerine inek situ ilave edilir. Uygun sure inktbe edilir, kD] HQ KARQIH RB XUVD NRERQoHYUHWL
OHID\VW

$1$(523/$5,1 ¢ (1790 $6<218

Yukardaki testler anaerobik atmos/HU DB®)GD DQIRBDU olQ GH\ DS®H OL( +HJ \WMWAID
DQDHREN EDNMLIAUIIQ\ DS DVOEIU| | HOODJHA RYD EX GXKP \MAMD@MWWEINHQ bOD @ G\
. GIN |QHP LRDQ EPODQDHREN ECNMUIAIQ NRBRQ. P RURBML SLJIP HQWH IBUWVDQY | ] HOGRL
Tablo 11- GHYHUIPWIMY

Tablo 11-1 . GUN|QHP LRDQ EDPCDQDHRS EDWULIAION GVU| ] HOKBIL

. » WU| | HO®L |0 XKWP HOEDNMUWLoHAGL

$ JDUOGHRIQNRBRQ Bacteroides ureolyticus grubu, Ekinella

Siyah pigmentli koloni Bacteroides levii, B. macacae, Porphyromonas
asaccharolytica, P.gingivalis ve P. endodontalis, Prevotella
corporis, P. loeschii, P. denticola, P. melaninogenica, P.
nigrescens veya herhangi bir anaerop Gram negatif comak.

. @ QOO Prevotella intermedia, Prevotella loeschii

<HILOM.IBUVDY Fusobacterium tirleri

YHVI\ HIQO\ HILEIQP KWL Fusobacterium tirleri

Cift zonlu 3 hemoliz Clostridium perfringens

Sahanda yumurta goérinimu | Fusobacterium necrophorum, Fusobacterium varium

dll YH oHQINOMNRR Q. Clostridium turleri

0 HGY EDIONRBRQ Clostridium septicum

$] GAULI| UQWA~ Actinomyces tiirleri

Benekli koloni Fusobacterium nucleatum

%0\ RQGD¢ P HBUP H Clostridium septicum, Clostridium sordelli

g Q 7DQCB @NID 3 HWXP S\R SOWV 3 i kuadrant plaklar):
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7D@ Lombard ve
' RZ HOWADI @G DQ HIMUPIL
YH && \BD@GDQNDEX
J| US WQGH] H HEPII ElU
anaerop identifikasyon
Jelatin SIRHGG U %X WGP blQ
her birisLG|WGH EQP <0 ¢0
tane standart petri kutusu
NX@md Bu plaklar 1 den 3 e
NDGIDQX° DIDD QG + HUFIU
SHE NXWVX VD= « WHED
. EDO@ S VDDV MIDP HIDH
® GRWX G|QHHN (HNGH $
harfinden D harfine kadar
isimlendirilir ~ (1A,1B,1C,1D;
® - 2A,2B,2C,2D; 3A,3B,3C,3D)
ve her birisine LD agar

UHNLO -1 gQWDQO SODNODUGIIHED@IREEyoN yontemi. Herbirisi I(\IE;)Ar%ber PFSZGF(%J YHI Ilm”' |
G|UGH E|O*QP+(i $ ' YH LoHULVLQGH GH+LGLN NDWNO PDGGHOHUL ) . ) Q
(Lomber-Dowel agar) EHVL\HUL YH WDQH &'& NDQO® DJDUD HNLP \psd besiyerleri konulur. Bdylece

1A-' VOUDVO LEBMNXOLQ DJIDU /' \XPXUWD VDUOVO DJIDU /géplsii®LD | ELFLIGHIDUNG] | HOGM RDQ

3 Ekulin
hddl HS

Katlax

Lesitinax

Safa Lipaz

Plak-1

O Renizilin
Kana msin O
O Rifa mpisin

agar igerir. Plak-2A-' VOUDVO LL.QHUDVWD DJIDULBbsiit agar, LD DNA agar, \DQH &N \HIM_REUWXGU
LD glikoz agar igerir. Plak-3A-' VOUDVO LDMktoz agar, LD ramnoz agar, LD 96X »0 SHANX\WYVXQGDQ EBRD
jelatin agar, LD mannitol agar igerir. DGHN&'& DOQDHRS I\DQﬁ)

DJ DUGDNX@I@E 9 0HNLO -1.

Prensip: 7D@ ®QDQ EX|QWP GH DQRRS IGH@INOMWRQD 8N ElU \DNDU® HWDV
DAP GV 7HN EIUEINML | WQHIQH  \BQH ERNP \ DVDOYH I\ REMN\MAMMN EIUINEDV RQGD
yapmak mimkiindiir. Besiyeri modifiye edilebilir. LD agar \ HIQH JWQHIQ3 < DI DUNX@IEDH OvH D
ERA HL VD @ODP DFD |] HOUHNLGH Mid@mH OL%4 \ BFH DQDURS IGH@UNOM RQD EJ HVQHNIL YH
ODEXGN J MU B LMY

@GP AFHBIQHHN EDNMIQQ VOOERAHIQGNL VDDA \Dl N ®WY 0 F) DDQGLR
bXO@® \HYL FMQH DDUD@IYH KHISONDN.  oH B-HYH  \BQH\DQ@IDIDUD HIWP INRAGD HIP
\ DS %UCA SO-@'  oH WHIQH MNP \ DSI!KNNQ\/RQID(LD agar bulunan sol-Ust ceyrek) agar yuzeyine
VMU BIUNXUXAWR D ND=@3 HIBUMUW OLE X ND=OG DK IR QD 1Q G RMAD G HNXEREDFDNA

&& NDQDIDUs]HIQH ,8 SHQLQL J P ONRQDQUDM RQGDDQP MQ JPO
NRQDQUM RQGRIDP SIQ HP AUPII GVNBIU\ HIBUMU 019X QDU DU RDEUDG D YDLBD %HRARQ
Dickinson, MD).

ANGA&'8& DQDHRSNDQEDIDU | HIQH636 YH QUDWHP QLB AVNBIL HBIMW 01636 GVN
KOQDPDNIIQ Q636 VROM RQXQGDQ @M WIQGIDQIF) RINGX DURNGVNQH 6 IQFK
HP AL OINKXWGU 7 IFDBHVWAY IREID GVNBILDGELU® B QU 5 Rrhe diagnostic, Nutley, NJ). Bunlar
RGYOQGD D EX GRYEYHNIUD@NY GDKD]XQW HWIH QU 1 MDVWAVNKD @DP DNIblQ — J
KNO3; ve 0.1g Na;M00,4.2H,0 (sodium molibdate) P OAMMD VX IoHIMQGHD| ]+ ®U 3RU0DSO

P RDQILGH NX@IEDUDN WMULEIQU NXUAWR D ND-@GOAVNQH  GROUDN HP GLLOYH NXUK\WXGU

AR G HEEQ HNDU ENMIQQWUQH X IXQVe WHIQNEH HGOL

' HFHBIQ@PH \DQH&'& NDQ@IDIDWGD KR RJL SUP HQVIRMWDQY * IDP WHINMLRQ
hareket ve penisilin, WDP SIQ NDQP MQ AHGLEINGY 636 3HQLQLYH NDQP MQ GV/NL &lQ
PP WDPSIQ G/NLdlQ PP GHQ GI RDUGUIH@OLGDKDIHQI ] RADUIMH GXDUORDUDN QRV
HGEOL1 MDWGQVN « ] HIQH QWDWWHGN RQ \MAMDGH DOMDQ DADo@U GI® Oy YH RDGD
DAMBGOIHN.GH GHH®BIQGL OI$ QIF\ RIN GX DN QVNBUQQ\RXP X 7DER - GHYHUPIWY
Plak- Q0 $ oH UWHLOX WABIUH K] P HAHGH HVINKGD. KARJL +,6 REUXP X YH NDWmOD] 3ON1B
oH WHIQGHEO YHGMIUDD DNIWWWM EINGY 30N & YH'  oH WHNBUQ G HADVCLIVDIUD D \RGIDQY/
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YH IQGREINGY 30N GHWID LG QIDWIED KGRJIL N HQ KGRQL 1 $] DN YH JGNR]
IHP HQIM RQX ENGD 3 ON WME %YH' oH UHNBUQGHADVOLIOONA WP QR IHWP entasyonu ve
P DQOROINX@mP D DDV & oH WH-IQGHADMND HARQIL QFHBIQU 96X \WMABIQ \WNHUWNHUQ DAD
\ RXP @®QPBD:-0O EX NRQXQXW@HIMQGHLD OEDI@N DEGD DWW OV Bakteri identifikasyon
\WEBOW N \M YHUPWIMY

Tablo 11-2 g Q \WGEDSONDUDGINXATFEDQ DEL RIN GVNBUQIQ \ RXP @ DVO{R, direngli; S
GX D+ GHHINQRQXOIDGH HGH

i Denenen antibiyotik
Uretilen anaerop mikroorganizma Colistin Kanamisin [ Vancomycin

(10 9) (1 mg) G 9

Batin Gram pozitifler

Gram negatif koklar
Bacteroides fragilis grubu
Bacteroides ureolyticus grubu
' HUBacteroides’ler
Fusobacterium’lar

Prevotella

+ N+ TN
ANAT N TN
puipviplplpelPeaiop)

Anaerop identifikasyon kitleri:

@SH@UNDV RQGDNX@IP DN « ] HHH OERDMYDGD KPODQDQ BAQ NP\ DVDOP DGGEU
ERA HBLYH D @Do@U N 0e N DP SX3H YH GIIHBIH GRBEXXAS NXWY loHIMQGH\WX@IE® D K QEIU
UHNLGH VDY Bunlara identifikasyon kitleri dHQU 71FDU. GHQ@UNDV RQ NVBUQQ VD@0 «Q
] HIQGHIB DGDN « | HIQGH HQRN d@P D \ DSMQ$3 ,-20A (Analytab,NY) ve Minitek (Becton
Dickinson, MD)'tir. Her ikisi de asakkarolitik anaeroplar ve Gram negatif koklar icin yetersiz
goriinmektedirler <DSDONDWIMIVEP DGoD@P DOUS UHVXP S\IR3 OWY g QUGB ONDUD\ |QWP 1QQ
KHJW® IGHQUNM RQ NMDGHQ GDKD =GHDIRGX-XQX J| VWP KWW 94U oD@P DGD$3 ,-ZYM
(Analtab, NY), APl An-IDENT (Analytab,NY), IDS RapID-ANA II (Innovate Diagnostic, GA), Vitek
Anaerobe Identification ANI (Vitek Systems, MO), MicroScan Rapid Anaerobe Identification
System (American MicroScan CA) ve ATB 32A Anaerobes ID (bioMerieux, France) isimli kitler
NOW@OVED @ VRQXW EXNVBUQ IGH@UNDM RQ GRXGN GH-erinin ortalama %60- D UDMDGD
RGXX EX3@ XOWU <D|DWDU EX YH EHQHU NVBUD NX@IE GDQNDGL® DVO \WPP HQMQGH
EXX Q@ XUOUWBW

5DS $1$,, NWWNX@IIDNGDKD |GHGHQ QRBX%X HQHQ DQDHREXQ  MQGRIX
olarak identifiye edilebilmit\) 24UEDIND oD@P DGOVH  DQDHURS EDNMINX@IEP @ YH D QLNW
LODEN  ED NMUL| WQHLGR WX RDUIDNIGH@A H HGAE PV

%D CDQDHRSIGHQ@UNDV RQNVBLL \ R-XQIQRXGP 0 DF) DWDQA R NX@mP DN KWW ED
DDA IQMEDVMRQ doénemi  sonunda  bakterinin - enzimatik (glycosidase, aminopeptidase)
aktivitesine dayanarak identifikasyon yapabilmektedir. 24-  VDD@NIQNEDWV RQ G|QR LRDQNVBU
LOEX VDD NMBUDIDVQ G DNDWIA@INVP D\ DSDQ EoD@P DGD  DQDHRS E DMMUNX@IED @\@
Bu bakterilerden 268 tane Bacteroides ve Fusobacterium’'un %74'U, 97 tane anaerobik kokun

L  WQHWSRYX * P SH MY DQDHREN dRP D-:@ L WQHClostridium‘un %64

GRWX IGH@\ H HEEEPIMY 6 RQXW D@U@® OMIN.KHJINL.UHN.GH BH HBIQVRQXOUELLFIUOH
DQDP QUH\LGH\ DN o®P DNIBGYDP D GRUXGNDUDWW@P DABD) <D DUDED RYEN GeUsQFHWL IDBH
WMBIUJIHHNML YH KPOVRQX JHIHNQP LAO@GD KEIUNMD DQDIREN IGH@UNDM RQ P DFOLE
NX@IEP DP DVO JHBNMIGU $\ WD NVBIH IQR G HGEFHN EINMUL | WQHIQQ «WAL [P DO
EHABIG:L ERAHBUQGH KED@ DVO JHH\P HNMGU g WQHIQ IQFHBIQIRHN EONMUL | WQHL
Schaedler Blood Agar veya Cycloserine-&HI[ MD ) XARVH $JDUIHIMQGH $WMPIIVH NVBUK DBO
VRQXOU YHP HNMQU ' R+ X IGH@UINDV RQ [P DFO® « UL | 1LP DOUNVBUR [oHIMQHJIHMHIQGHQ
ID] @ oHIMDINBLEF\ HBUL IDPH HF HNW AU EX@UIG H@UINDV RQNUGIQ P DAL DY DNIUGYH
« UL P DD EB® OKDBI JHWP HNMGU %U EDIND SIREBP | DP DA ERXQDHAFH:L KIND
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gerekgesi ile vit Ki, L-F\AIDH YH \ HDAWH WDFWNVBIUH HNBIQIR HP oMW 2\ VDNL EXQ@U EQ O
Bacteroides ve Porphyromonas WWBUQQ EB® GRG %X P DGGELEU
Gaz likit kromotografisi (Gas-Liquid-Chromotography, GLC):
7D@ $QDMRHIP NRQXXQGD DEMBEO | HH DQDHRS EDMUIRL) Embden-Meyerhof-

3D/ \RX L@ HBH MMBUL KHN\R] \ B « WQGLL kendi tiirlerine 6zgiildir ve bu kimyasal
maddeleri Uredikleri ortama salarlar. GLC ile bakteri iGH@UNOM RQX EONMUA L GHLOEINMIQQ
« HGEL RUDP GDLKHN\R] \ & « WQBUQ \WMVSIWHE H HDVD GIDQY %X « WQOU YROWQH D
QRGROWOD- DVVBUAU * / & LIBDICFHBIQHQ BEMUQQ JHOXX \BP RODUWDN V \ GIQHEODP D VSHALIN
epitetini kesin ROWDN Y\ ®P HN | RGXU g QHIQ BUEINMIQQ <UHG:L RMUP D E\MIN DUWWYH@G=L
tespit edilirse, bunun hangi Clostridium RGX-XQX\ \ ®P HN] RGXU d «QN Clostridiunm’lar icerisinde

\DQNLs UHGLRNDP D E<\MIN DMWDOU Propinobacterium genusundaki butiin bakteriler ortama
SIRS\ RQN DMWAMDDU * / & EXOXODLD Ge-HUMBQGIMVEL RNP \ DVDOYH 10\ R(BNN.\M\N\ARQ)&@D
EILGIMU @+ IQGH GDKD-GR BUIGH@UNDV RQ\ DSIE OL DEXJ| HQ \WQH / & V\NQGIIKMMIDJ
Thermal Conductivity DetectorV 7&  +HJD CEDAFO @I I\R@Q@@O f& HQVNJ\/U@@O

f& GHGRMIAAO  f& YH+\GQRIHQ) OPH,REUDIRQ HMARY ), +HJID CEDAQFO

Ib/in® N\RRQAAO  f& HQAWWUARD  f& GHGNMIAROD  f& +HUNMQGH GHud®&ID|
helyum’dur ve okumalar 1 saniyede 1 mV seviyesindedir. FID, nonvolatil asitlerin tayini icin

onerilmez.
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lca

C D

UHNLO -2 Gaz likit kromotografi yénteminde NDGHIDW RQVROW RQXQXYHAE=LSINBU $
muhtelif bakteri 6rneklerinin 3<* EX\ RQGD f& GHYH  \VDDE N ®VYQ+Q 7KHP DO
&RQGRMW' HMARUAKD QLUOYH G LSINBU % & ‘VU\RMILEU\MD@GDQ KDQ D+ DVMVBUQIQ
ER\ HIQHVD@ & OMVSIWH G OYH IGH@UNDV RQ\ DS

Pa, propionic acid; Aa, acetic acid g%$ isobutyric acid; Ba, butyric acid @9D isovaleric acid; Va, valeric acid g&D
isocaproic acid; Ca, caproic acid.

Prensip: “DNMIQQ «UHMR:LVICERA HIL @G @ KHOXP J D GoHIMQGHQHOW OEX\MIDGD
RAGDQMWEDNG GHIIP GULAKD \BUDI@GDQ GNANHOMAQ DOOH G|Q«U\WUY ®U DP SOLH HE@HN
ND\ G %M\ HIQGNL KHJ\ D+ DMWEHAD M BHAAGH\ DQI YH YREEVWOWDOP DOW SIN \ DS
. Do@FOGININD EX KBNUIN \Q DOGHWIIP LP H GDQDHG VH R VADGD D@ DN RDQ\ D+ asitinin
QH RBX-XQXN\DQMMY RDUDN IDGH HEGH/XQX@IQ |QFHGH@®HIMQGH EQHQ INRGD EQHQ D+
DW\BLL EXXQDQ 1B VOO AKO GD RXQXSND GOVHGIRHN AKO ND@UWH HEPHAEU Volatil asit
kalibrasyon sollsyonu i¢in bir tlipe acetic, formic, propionic, isobutyric, butyric, isovaleric, valeric,
isocaproic, caproic DWMBUYH GAVX VIDVOD

P ONRQX + D] @D @GD YDUBD) (Supelco, Inc.). Nonvolatil asit kalibrasyon
soliisyonu icin bir tiipe pyruvic, lactic (%85), succinic, phenylacetic DVMBIUYH GVND VX VIDVOD
P ONRQX'YH AKO D RNXWAXAU U HNLO -2A’daki gibi voltaj pikleri

HGH HBO+ HUEIUSINKDQL\ D+ DVMZIQ QHP INBAGD EXQGXXQX DQV®

@IOP_ YDNMIQQ N GVYQ-Q \DSMmEO RUBP GD YRODWO\ D= DVMBAL acetic, propionic,
isobutyric, butyric, isovaleric, valeric, isocaproic ve caproic DVMBUIQ YDUB@OMVSIWAR HN olQ :
AFHBIQIFHNEINML P CB8<* EX\ RQD N.OIDQDHREAN (DUBED XJIXQVW KH IQMNEH HGROL PO
3<* EX\RQ [ PP OLWP [] EIUYIGDNDSINOASH DD S+ YH D D8DGD @D DNDGIY
%50 (V/V) H,SO, LoYH HEOIEX WGP HMGHoO| ] *Qe W+« DUIDFDN@ P Cethyl ether ilave edilir,
teE«Q NDSB-OVB@IYH NXY YA®! oDODD QY EXVADGD #XFX \ D+ DVMBILHMUIOHIMQGH| ] «QHAHNIY
GDKD PSDD\ GORG % XQGDQWMU\ HIQHMetyl-tert-butyl NXA@EDH OL ~ -2000 rpm 15 dakika
santrifiijlenerek eter-kiilttir emdilsiyonu coktirlir, tip, - f& GH ENBMWOLEX WGP VADV®GD
ERA HLGRQDDP D HMUMIOK DG HNDOFDN@ 7+S+Q ND'SBODo@UDN HMUEIUE DIND WSH DAWYH
istenirse Uizerine birka¢ parca CaCl, SDdDVODEDIDN YDWD ND@DAVX EC-OQ@ * / & SINHW 6S-
1220) icerisine 14 | enjekte edilir.
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1 RQROWQ D+ DVMBLL Pyruvic, lactic, fumaric, succinic, hydrocinnamic ve phenylacetic
DWWBUIQ \MVSIW IQ P B<* EX\ RQGRLVDI N OAGHQMP [} EIUYIGDNDSINOWSH D@D PO
H.SO4 ve 2 ml metanol eklenir, 55 ° C lik subanyosunda en az 1 saat ve hatta mimkinse bir gece
EHNBMOL P OAMMOVX YH P ONRIRRP HNBIQU EXVDIKDGD D DWBULNRIRRP  [oHIMQGH
o] ] *QHHNIW VDQU s MM IHN NRIRRP HP » O\ RQXQX@5+Q GIEIQHo| NP FML\VD:-O @ ( QUINVULID
tipeQ GEIQGNLNRRIRP DA HGANMIE-QMQQ G \ « ] H LAVINDVX LI\ BDQY | emdilsiyon
GLC paketine (SP-1000) enjekte edilir.

Tablo 11-3 . GIN|QHP LRDQ EPCDQDHRSDUY YH gaz likit kromotografisi ile

IGHQ@UNDW RQXQXD+-O\ DQ\ D+ DMWSWRILOReptone-Yeast-Extract-Glucose buyyonda, 35

f& GHYH VDDO N QVUNXAEIED @ | © P BIU7 KHP D& RQGRIMW' HWMARUAK D A9

\ DS® O\W

Isobutyric acid
Butyric acid
Isovaleric acid
Valeric acid
Isocaproic acid
Caproic acid
Lactic acid

Phenyl acetic acid

Bacteroides capillosus
Bacteroides distasonis
Bacteroides fragilis
Bacteroides ovatus
Bacteroides splanchnicus
Bacteroides thetaiomicron
Bacteroides uniformis
Bacteroides ureolyticus
Bacteroides vulgatus
Porphyromonas asaccharolytica
Porphyromonas gingivalis
Prevotella bivia

Prevotella disiens

Prevotella intermedia
Fusobacterium gonidiaformans
Fusobacterium mortiferum
Fusobacterium naviforme
Fusobacterium nechroforum
Fusobacterium nucleatum
Fusobacterium varium

+ + + + Succinic acid
+ BB

H W + + H+ H I+ Propionic acid

+ o+ O+
+

+ o+ O+ O+ I+

+ + O+ O+ 4+ O+

+ + +
1
1
v+
| I |
| I |
+
+ + + + + + + + +
1

1

+ o+ o+ o+
1

+ + o+ +
1
1
1
1

1
I+

+ + + ++ + + + + ++ + + + + + + + + + Aceticacid

+ + + H + + O+
1
+ + + + + +
1
1
1
1
1
1

" HHHBIQG@P H Elde edilen pikler kalibrasyon pikleri ile mukayese edilerek incelenen
anaerop bakterinin ortama salG3OKHN\R \ &P « YQBUQD QH BXX QRHGOYH 7DER -3 ile
NOWI@NVEREY ' 1= HAMMAYRQXOUEGD XXP G\ VD IGH@UNDM RQWEP DP O QY

. RQWRODP DFO® HNPHP I ElU3<* EX\ RQD DQL 4GP GU\DSMIDN d@P DD GDKO
edilmelidir.

PYG buyyon yerine Chopped-Meat-* GFRVH EX\ RQNX@IEIND \+ LSUW DVHIN YH ONIN DMW
SINBUL YHHE.OL( N.OR®P DD HID EHNBMOL ERAH®W |Q FHGHONAWMMIEGP H HQ SNBU YHU
( NNBHP I EX\ RQ SNBALYDUD HNLCEX\ RQGDQ@H HEIQ MNBWGHQ EX INBrin biyikliklerini
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o®DUP DN JHHNHHA Olg WQHIQ HNLPII EX\ RQGD BMNDVWSIN. P9 HNLBHP I EX\ RQGD P9

M JHOHNSINDV®GD P 9 MU
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