
 91 

Konu  11  

  
  

BBAAKKTTEERRøø  øøDDEENNTTøøFFøøKKAASSYYOONNUUNNDDAA  KKUULLLLAANNIILLAANN  
SSTTAANNDDAARRTT,,  BBøøYYOOKKøøMMYYAASSAALL  VVEE  FFøøZZYYOOLLOOJJøøKK  

TTEESSTTLLEERR  
 

 
$\GÕQ�0��%DNWHUL�LGHQWLILNDV\RQXQGD�NXOODQÕODQ�VWDQGDUW�EL\RNLP\DVDO�YH�IL]\RORMLN�WHVWOHU��(G��&HQJL]��0ÕVÕUOÕJLO��$\GÕQ��
7ÕS�YH�GLú�KHNLPOL÷LQGH�JHQHO�YH�|]HO�0LNUREL\RORML��.RQX�����6D���-�����*•QHú�\D\ÕQHYL��$QNDUD�������  
 

%LUoRN� LQIHNVL\ RQ� KDVWDOÕ÷ÕQGD� SDWRMHQ� P LNURRUJDQL] P DQÕQ� NLP OL÷LQLQ� WHVSLW�HGLOP HVL�
WHGDYLQLQ� LON� EDVDP DNODUÕQGDQ� ELULVLQL� ROXúWXUXU�� %LU� P LNURRUJDQL] P DQÕQ� NLP OLNOHQdirilmesi 
identifikasyon� DGÕQÕ�DOÕU�� øGHQWLILNDV\ RQ�LúOHP OHUL�� R� EDNWHULQLQ� DLW�ROGX÷X�JHQXVXQ�YH�VSHVLILN�
HSLWHWLQLQ� EHOLUOHQP HVLQH�NDGDU�GHYDP� HWWLULOLU�� * HUHNWL÷LQGH�WLSOHULQH��VHURWLS�� JHQRWLS��� YV�� YH�
varyetelerine kadar ilerletilir. 

Bir bakterinin taNVRQRP LN� FHWYHOGH� GR÷UX� DGUHVLQL�WHVSLW�HWP HN�� DQFDN�KDQJL�RUWDN�DWD\ Õ�
SD\ ODúWÕ÷ÕQD� EDNDUDN�P • P N•Q� ROXU�� %LU�EDNWHULQLQ�VR\� D÷DFÕQÕQ�WHVSLW�HGLOP HVL�� R� EDNWHULQLQ�
DWDVÕQGDQ�JHWLUGL÷L�JHQHWLN�P LP DUL\ L��'1 $� KRP RORMLVL�YH�U51 $� ROLJRQ•NOHRWLW�NDWDOR÷XQX�� HVDV�DOÕU�
YH� KHUKDQJL�ELU�VHEHSOH�JHoLFL�RODUDN�HGLQP Lú� RODELOHFH÷L�IHQRWLSLN�| ] HOOLNOHULQGHQ� ED÷ÕP VÕ] GÕU��
) DNDW�KHU�ODERUDWXYDUGD�UXWLQ� RODUDN�\ DSÕODP D\ DFDN� NDGDU�] RU�� ] DP DQ� DODQ�YH� SDKDOÕ�LúOHP OHU�
gerektirir. Bu nedenle incelenecek bakterinin fenotipik profilLQH� EDNÕODUDN� LGHQWLILNDV\ RQXQXQ�
\ DSÕOP DVÕ�J•QFHOGLU�� KÕ] OÕ�VRQXo� YHULU�YH� JHUHNOLGLU�� %X� DP DoOD�� LQFHOHQHQ� EDNWHUL� | UQH÷L�
ODERUDWXYDUGD�oHúLWOL��EL\ RNLP \ DVDO�YH� IL]\ RORMLN�� WHVWOHUH� WDEL�WXWXODUDN� KDQJL�WHVWOHUH� QDVÕO�
UHDNVL\ RQ�YHUGL÷L�WHVSLW�HGLOLU�� 7HVW�VRQXoODUÕ�� |QFHGHQ�KD] ÕUODQP Õú�WDEORODU�LOH�NDUúÕODúWÕUÕODUDN�� R�
bakterinin genus ismi ve spesifik epiteti bulunur. 

øGHQWLILNDV\ RQD�IHQRWLSLN�SURILOLQ� HVDV�DOÕQP DVÕ�P RQRWHWLN�EDNWHULOHULQ�LGHQWLILNDV\ RQX�LoLQ�
\ HWHUOLGLU��) DNDW�SROLWHWLN�EDNWHULOHU�LoLQ�DúD÷ÕGDNL�VHEHSOHUOH�ED] HQ�\ DQÕOWÕFÕ�RODELOP HNWHGLU� 

- EDNWHUL\ HO�WDNVRQRP LQLQ�NDODEDOÕN�ROP DVÕ�� 
- ED] Õ�W• UOHULQ�YDU\ HWHOHULQLQ��EL\ RYDU��VHURYDU��SDWRYDU��IDJRYDU��P RUIRYDU��EXOXQP DVÕ�� 
- IHQRJUDP ÕQ�KL\ HUDUúLN�\ DSÕVÕ�� 
- LQFHOHQHFHN� EDNWHUL� | UQH÷LQGH� KHUKDQJL�ELr zamanda olabilecek fenotipik (ve hatta 

JHQRWLSLN��DGDSWDV\ RQHO�GH÷LúLP OHU� 
- EDNWHULOHULQ� NRQMXJDV\ RQ� YH� WUDQVG•NVL\ RQ� \ ROX� LOH� ELUELUOHULQH� ED] Õ� EL\ RNLP \ DVDO�

GDYUDQÕúODUÕ�DNWDUDELOL\ RU�ROP DVÕ�� �|UQH÷LQ�SURWHD]�� •UHD]��DPLQRDVLW�NXOODQÕPÕ��ODNWR]��VXNUR]��rafinoz, 
JDODNWR]�� NVLOR]� YH� VLWUDW� NXOODQÕPÕ� DNWDUÕODELOLU� |]HOOLNOHUGLU�� $\UÕFD� VWUHSWRNRNODU� YH� VWDILORNRNODU� DUDVÕQGD�
KHPROL]LQ�YH�NRDJ•OD]�\DSÕPÕ�GD�DNWDUÕODELOPHNWHGLU�, 

- KHU�EDNWHULQLQ�ELUGHQ�ID] OD�IHQRQXQXQ�EXOXQDELOHFH÷L�� 
- spontan pleiotrofik mutas\ RQODU�RODELOHFH÷L� 
- D\ QL�ODERUDWXYDUGD�D\ QL�EDNWHUL�| UQH÷LQH�\ DSÕODQ�KHU����� WHVWWHQ���WDQHVLQLQ�D\ NÕUÕ�VRQXo�

YHUGL÷L� 
J| ] |Q•QH� DOÕQGÕ÷ÕQGD� GR÷UX�LGHQWLILNDV\ RQ�\ DSP DQÕQ�] RU�ROGX÷X� GDKD�L\ L�DQODúÕOÕU�� %X�IHQRWLSLN�
NDUDNWHU�GH÷LúLP OHUL�� WDKP LQOHULQ�YH� ELOLQenin çok üzerindedir. Bir bakterinin mevcut fenotipik 
NLP OL÷LQL�\ HQL�P L�ND] DQGÕ÷ÕQÕ�\ RNVD� DWDVDO�NLP OL÷L�P L�ROGX÷XQX�'1 $� KRP RORML�WHVWOHUL\ OH� ELOH�
DQODP DN�] RUGXU��%DNWHULOHU�DUDVÕQGD�DNWDUÕODQ�ELU�| ] HOOLN��LGHQWLILNDV\ RQGD�UHKEHU�DOÕQDQ�ELU�| ] HOOLN�
ise kusXUOX� VRQXoODUD� ND\ QDN� WHúNLO�HGHELOLU�� $\ UÕFD� �� QXP DUDOÕ�ND\ QDNWD� \ D] GÕ÷ÕQD�J| UH��
LGHQWLILNDV\ RQ�WHVWOHULQGH� QHUHGH� GXUXODFD÷ÕQÕ�ELOP HN�] RUGXU�� øQFHOHQHQ� KHU�EDNWHUL�| UQH÷L�D\ QÕ�
NRQD÷ÕQ�EDúND�IORUDVÕQGDQ�L] ROH�HGLOGL÷LQGH��KDWWD�D\ QÕ�NRQD÷ÕQ�D\ QÕ�IORUDVÕQGDQ�EDúND�ELU�WDULKWH�
\ HQLGHQ�L] ROH�HGLOGL÷LQGH�ELOH�IDUNOÕ�ELU�IHQRWLS�J| VWHUHELOP HNWHGLU��+HU�EDNWHUL�VXúX�NHQGLQH�KDV�YH�
DQVLNORSHGLN�ROP D\ DQ�NDUP DúÕN�ELU�GR÷D\ D�VDKLSWLU�� øGHQWLILNDV\ RQX�\ DSÕODQ�KHUKDQJL�ELU�EDNWHUL�
VXúX� KHUKDQJL�ELU�] DP DQGD�NHQGL�JHQXVXQD� |] J• O�RODQ� EL\ RNLP \ DVDO�NXUDOODUÕ�LKODO�HGHELOHFH÷L�
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JLEL��NXUDO�LKODO�HWP H\ L�DOÕúNDQOÕN�KDOLQH�JHWLUHQ�EDNWHULOHU�GH�YDUGÕU��Franciella novicida gibi).  
 %• W•Q�EX�ELOJLOHU�GR÷UXOWXVXQGD�RUWD\ D�oÕNDQ�JHUoHN�RGXUNL��LQFHOHQHFHN�P LNURRUJDQL] P D\ D�
laboratuvDU�NRúXOODUÕQÕQ�HOYHUGL÷L�HQ�oRN�VD\ ÕGD�WHVWL�\ DSP DN�YH�WHN�ELU�WHVW�VRQXFXQD�JHUH÷LQGHQ�
ID] OD�ED÷OÕ�NDOP DP DN�JHUHNLU��$\ UÕFD��P • P N•Q�ROXUVD�EDNWHUL\ HO�LGHQWLILNDV\ RQX�ELOJLVD\ DU�\ DUGÕP Õ�
LOH�YH�WDNVRP HWULN�HVDVODU�GR÷UXOWXVXQGD�\ DSP DN�HQ�GR÷UX�VRQXFX�YHUHEilir.(Bkz. Ek-4).  

) ø=<2 / 2 - ø.� 7(6 7/ ( 5 � 
 %DNWHUL�K•FUHVLQLQ�P HWDEROLN�IDDOL\ HWOHULQH�GÕúDUGDQ�KLoELU�P •GDKDOH�\ DSÕOP DGÕ÷Õ�YH�VDGHFH�
J| ] OHP� HVDVOÕ�WHVWOHUGLU��EDúOÕFDODUÕ�úXQODUGÕU� 
Anaerop ü reme: 
 7DQÕP ��%X�WHVW��EDNWHULQLQ�] RUXQOX�DQDHURS�P X�ROGX÷XQX�LIDGH eder.  
 Prensip:�%DNWHUL�NHQGLVLQH�HQ�X\ JXQ�LNL�D\ UÕ�EHVL\ HULQH�HNLOHUHN�ELULVL�DHURS��GL÷HUL�DQDHURS�
olarak inkübe edilir. 
 ' H÷HUOHQGLUP H�� $QDHURS� EHVL\ HULQGH� ROP DVÕQD�UD÷P HQ� D\ QL�EDNWHUL�NRORQLVLQLQ� DHURS�
EHVL\ HULQGH�EXOXQP DP DVÕ�R�EDNWHULQLQ�] RUXQOX�DQDHURS�ROGX÷XQX�J| VWHULU� 
 Subpasajlara bu testi yapmak güvenli sonuç vermeyebilir. Çünkü birkaç pasajdan sonra 
ELUoRN� DQDHURS� EDNWHUL� RNVLMHQ�WROHUDQVÕ�JHOLúWLUHELOLU�YH� DHURS� RUWDP GD�NÕVP HQ� •UHP H\ H�
EDúOD\ DELOLU�  
 <DQOÕú�SR] LWLI�VRQXoODU�Haemophilus genusunda olabilir. Bu bakteriler aerop ortamda faktör 
X (Protoporphirin IX)� JHUHNVLQGL÷L� KDOGH� DQDHURS� RUWDP GD� EXQD�JHUHNVLQLP� J| VWHUP H] ��
Haemophilus¶ODU�oXNXODWD�DJDU�GÕúÕQGD�ELU�EHVL\ HULQH�HNLOHUHN�EX�WHVW�\ DSÕOGÕ\ VD�DQDHURS�•UHU�DP D�
aerop üremeyebilir. Böyle�ELU�\ DQOÕú�SR] LWLI�VRQXFD�NDUúÕ�GLNNDWOL�ROP DN�JHUHNLU� 
 <DQOÕú� QHJDWLI� VRQXoODU�LVH� GLVJRQLN�DQDHURS�JHQXVODUGD� ROXU�� %D] Õ�DQDHURSODU�� -7.inci 
günden sonra üreyebilirler (Actinomyces gibi). Bu nedenle besiyerleri 2.inci günde yoklanarak, 
7.inci gün sonuna kadar bekletilmelidir.  
Gram boyama :  
 7DQÕP ��%R\ D�P DGGHVLQH�JHoLUJHQ�RODQ�K•FUH�GXYDUÕQÕQ�P LP DULVL�KDNNÕQGD�ELOJL�YHULU���Gram 
NHOLPHVL�|]HO�LVLPGLU��E•\•N�KDUI�LOH�EDúOD\DUDN�\D]ÕOPDOÕGÕU). 
 Prensip:� . ULVWDO�YL\ ROH� K•FUH� GXYDUÕQGDNL�SHSWLGRJOLNDQ�NRP SOHNVLQH� SHQHWUH� ROXU�� ( ÷HU�
K•FUHGH� GÕú� GXYDU�\ RN� LVH� �yani incelenen bakteri Gram negatif ise), kristal viyole magnezyum 
ribonukleat kristalleri halinde gücre içerisine çöker. Bu çökelti, alkolde çözünmez, dekolorizasyon 
LOH�JLGHULOHP H] �� ( ÷HU�� K•FUHGH� ELU�GÕúGXYDUÕ�YDU�LVH��yani incelen bakteri Gram pozitif ise), uygulanan 
NULVWDO�YL\ ROH�K•FUH�LoHULVLQGH�DONROGH�o| ] •QHELOHQ�ELOHúLNOHU�KDOLQGH�NDOÕU�� %X�ER\ DQÕQ�EX� |] HOOL÷L�
VD\ HVLQGH�EDNWHUL�P HP EUDQODUÕ�KDNNÕQGD�ILNLU�VDKLEL�ROXQXU� 
 øúOHP � Bkz. Konu-7 Mikrobiyolojide boyama yöntemleri. 

Koopler's Gram modifikasyonu (anaerop Gram boyama��� $QDHURS�EDNWHULOHU�QDULQGLU�YH�ÕVÕ�LOH�
NROD\ FD� GHIRUP H� RODELOHFHNOHUL� LoLQ�� P DWHU\ DOLQ� ILNVDV\ RQX�P HWDQRO�\ DGD� DVHWRQ�LOH� \ DSÕOÕU��
Dekolorizasyona direnç gösteremeyen anaerop * UDP� SR] LWLI� EDNWHULOHULQ�* UDP� SR] LWLI� ER\ DQP Õú�
RODUDN�NDOP DODUÕQÕ�VD÷ODP DN�LoLQ�NULVWDO�YL\ ROH�LOH�P XDP HOH�VÕUDVÕQGD�SUHSDUDW�• ] HULQH��-5 damla 
WD] H�KD] ÕUODQP Õú�� �� OLN�VRG\ XP� ELNDUERQDW�GDP ODWÕOÕU�� $\ UÕFD�VXOX�IXNVLQ�LoHULVLQH�VDIUDQLQ�LODYH�
HGLOLU��' L÷HU�LúOHP OHU�. RQX-� ¶GH�DQODWÕOGÕ÷Õ�JLEL�\ DSÕOÕU� 

%X�WHVW�DQDHURELN�EDNWHULOHUH�X\ JXODQGÕ÷ÕQGD�úXQODU�KDWÕUODQP DOÕGÕU  
 1.� ( ÷HU�LQFHOHQHQ� DQDHURS� EDNWHUL�* UDP� QHJDWLI� LVH�UHQNOHUL�JHQHOOLNOH�� ELU�* UDP� QHJDWLI�
EDNWHUL� LoLQ� ROP DVÕ�EHNOHQHQGHQ� GDKD�VROJXQ�YH� GDKD� DoÕN�SHP EHGLU�� %X� QHGHQOH�� P LNURVNRS�
VDKDVÕQGD�LON�EDNÕúWD�ER\ D�DUWLIDNWÕ�YH\ D�EHVL\ HUL�NDOÕQWÕVÕ�JLEL�J| U•QHQ�ROXúXP ODUÕQ�ELU�DQDHURS�
* UDP� QHJDWLI� EDNWHUL� K•FUH� N• P HVL� ROXS� ROP DGÕ÷Õ�GLNNDWOH� LQFHOHQP HOLGLU�� �Bacteroides 
pneumosintes böyledir). 

2. Anaeroplar dekolorizasyona direnç gösteremezler. Gram pozitif anaeroplar daima Gram 
negatif boyanmaya meyil gösterirler, bu nedenle Gram pozitif boyananlar genellikle Gram 
SR] LWLIWLUOHU�� DQFDN�* UDP� QHJDWLI�ER\ DQDQODUÕQ�EHONLGH�* UDP� SR] LWLI�RODELOHFH÷L�KDWÕUODQP DOÕGÕU��Bir 
DQDHUREXQ�* UDP� SR] LWLI� ROGX÷X�� Tween-��� LoHUHQ� DJDUGD� •UHP HVLQLQ� DUWP DVÕ�� EUXFHOOD� DJDUGD�
LQKLEH�ROP DVÕ�YH�YDQNRP LVLQ�GLVNL�LOH�LQKLEH�ROP DVÕ�LOH�GR÷UXODQDELOLU� 
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 3.�$\ QL�P LNURVNRS�VDKDVÕQGD�D\ QL�K•FUHOHU�IDUNOÕ�UHQN�WRQXQGD�ER\ DQDELOLUOHU��VDI�Nültürden 
DOÕQDQ�DQDHURS�EDNWHULOHULQLQ�EX�J| U•QW• OHUL�ELU�NRQWDP LQDV\ RQX�G•ú•QG•UHELOLU�� 
 4.�$\ QL�K•FUHQLQ�ELU�\ DUÕVÕ�EDúND�UHQN�RODELOLU��%X�ER\ DQP D�VSRU�YH\ D�P HWDNURP DWLN�FLVLP�
RODUDN�\ DQOÕú�\ RUXP ODQDELOLU��WD]H�PDWHU\DOGH�VSRU�EXOXQPD\DFD÷Õ�KDWÕUODQPDOÕGÕU). 
 ' H÷HUOHQGLUP H� Bkz. Konu-7 Mikrobiyolojide boyama yöntemleri.  

* UDP� ER\ DP D�LoLQ�N• OW• UOHULQ� GDLP D�WD] H� ROP DVÕ�X\ JXQGXU�� HVNLP Lú� N• OW• UOHU�YH�] RUXQOX�
DQHURSODUÕQ� * UDP� QHJDWLI� ER\ DQP D\ D� P H÷LOOL�ROGX÷X� KDWÕUODQP DOÕGÕU�� \ DQOÕú� QHJDWLI� VRQXo�
verebilirler. Protoplastlar daima Gram pozitiftir. 

%R\ D�VROXV\ RQODUÕQÕQ�LoHULVLQGH�NRQWDP LQDV\ RQD�ED÷OÕ�• UHP H�ROP DP DVÕ�LoLQ�LoHULVLQH���P O�
NORURIRUP� NDWÕOÕU�YH\ D�&&O4 konur. Bu madde solusyonu muhtemel bir kontaminasyondan korur. 
 Pozitif kontrol için stafilokoklar, negatif kontrol için E. coli� D\ QL� ODP� • ] HULQGH�LúOHP H�WDEL�
tutulabilir. 
Hareket muayenesi: 
 7DQÕP �� %DNWHUL�K•FUHVLQLQ� KDUHNHW�RUJDQHOL�IODMHOODGÕU�� $QFDN�EXQXQ� GÕúÕQGD� GD� KDUHNHW�
HGHELOP HOHUL�P • P N•QG•U�� %R\ DVÕ]� WD] H� SUHSDUDW��� [� E•\ • OWP H� YH� DVÕOÕ�GDP OD� WHNQL÷L� LOH�
LQFHOHQGL÷LQGH�EDúOÕFD�úX�WLS�KDUHNHWOHU�J| ] OHQHELOLU� 
 � �� 7LWUHúLP� KDUHNHWL�(Twitching Motility)�� %X� JHUoHN�ELU�KDUHNHW�úHNOL�ROP D\ ÕS� K•FUHQLQ�
EXOXQGX÷X�P LNURVNRS�VDKDVÕQGDQ�EDúND�ELU�VDKD\ D�GR÷UX�\ RO�DOP DVÕQÕ�VD÷ODP D] ��Streptococci ve 
Staphilococci dahil olmak üzere pek çok türde bulunur. Bu bakteriler hareketsiz kabul edilir. 
 2. Ameboid Hareket (Ameboid Movement)�� + • FUHQLQ� KDUHNHW�HGHFH÷L� \ |QH� GR÷UX�
VLWRSOD] P DVÕQÕ�VRO-JHO�NÕYDP ÕQD�JHWLUP H�\ HWHQH÷L�YDUGÕU�� EX� GXUXP GD� K•FUH�JLGHFH÷L�\ |QGH� ELU�
pseXRGSRG��\ DODQFÕ�D\ DN�� � ROXúWXUXU�YH�VLWRSOD] P D�VRO�NÕYDP ÕQD�JHOHUHN�SVHXRGSRG�LoLQH�GR÷UX�
DNDU��' DKD�VRQUD�VLWRSOD] P D�HVNL�NÕYDP ÕQD�G|QHU��%| \ OHFH�K•FUH�\ HU�GH÷LúWLUP Lú�ROXU� 
 3. Akarak hareket (Gliding Movement)��+ • FUH��NDWÕ�\ • ] H\ H�WHP DVÕQGD�L\ L�DoÕNODQP DP Õú�ELU�
P HNDQL] P D�LOH�KLoELU�VDOÕQÕP� \ DSP DGDQ��ND\ DU�úHNLOGH�� \ HU�GH÷LúWLUHELOLU��%X�EDNWHULOHU�KDUHNHWVL]�
kabul edilir. 
 4. Sarmal hareket (Oscillatory Movement): Tipik olarak Spirochetales
GH�J| U• O• U�� �� D \ UÕ�
hareket gurubunu kapsar,  i) Hücre bir ucundan�DVÕODUDN�SDQG•O�JLEL�VDOÕQÕU��LL��6DDW�\ |Q•QGH�\ DGD�
WHUVL�\ |QGH�VSLUDO�úHNOLQGH�G|QHU�� �Vpiroketler, Cristaspira, Treponema, Borrelia� JHQXVODUÕ�VDDW�
istikameti tersine dönerler. Leptospira'lar saat istikametine dönerler.) iii) Hücre endoflajelleriyle 
VÕNÕúÕU��VRQUDGD�ERúDOP Õú�\ D\� JLEL�|QH�GR÷UX�IÕUODU��Bu bakteriler hareketli kabul edilir. 
 5. Flagellar hareket (Flagellum Mediated Locomotion): Hücre, peritriköz yada monotriköz 
IODMHOOHUL\ OH� DNWLI� úHNLOGH� KDUHNHW�HGHELOLU�� $NVL�EHOLUWLOP HP LúVH� KDUHNHWOLOLN�EX� DQODP GD� DOÕQÕU�� %X�
bakteriler hareketli kabul edilir. 
 6. Dalgalanmalar (Metachronal Waving)�� 6LO\ D� HVDVÕQD� GD\ DQGÕ÷Õ�G•ú•Q• OP HNWHGLU��
+ • FUHQLQ�GDOJDODQP D�IUHNDQVÕ�JHQHOOLNOH� ��� + ]� ��� VDQL\ HGH� ���GHID�� FLYDUÕQGDGÕU�� %X�EDNWHULOHU�
hareketsiz kabul edilir. 
 Prensip:� 0 LNURVNRS�LOH� EDNWHUL�K•FUHVLQLQ� KDUHNHWOLOL÷LQLQ�J| ]� LOH�WHVSLWLQGHQ�LEDUHWWLU�� Bu 
WHVWLQ�HVDVÕ�IODMHOODU�KDUHNHWLQ�WHVSLW�HGLOP HVLGLU� 
 øúOHP �� �$VÕOÕ�GDP OD�WHNQL÷L�� %XQXQ�LoLQ�ELU�NRORQL�P DWHU\ DOL�EX�Lú�LoLQ�\ DSÕOP Õú�| ] HO�ELU�ODP�
üzerinde eziOLU�� • ] HULQH� ELU�GDP OD�VWHULO�WX] OX� VX�NRQXOXU�� /DP� WHUV� oHYULOHUHN�GDP ODQÕQ�\ • ] H\�
JHULOLP L� LOH�ODP ÕQ�\ • ] H\ LQGH�DVÕOÕ�NDOP DVÕ�VD÷ODQÕU�� 0 LNURVNRSXQ�NDQGDQV| U•�DúD÷Õ�oHNLOLU�� ODP ÕQ�
ÕVODN�\ • ] •� NRQGDQV| UH�GR÷UX�oHYULOLUHN�\ DYDúFD�WDEOD\ D�\ HUOHúWLULOLU���� [� E•yültme ile incelenir. 
 +DUHNHW�WHVSLWL�LoLQ�LQGLUHNW�\ |QWHP OHUGH�YDUGÕU��+DUHNHW�EHVL�\ HUL�EXQXQ�LoLQ�X\ JXQGXU��� � -
��D JDU�LoHUHQ�SHNoRN�\ DUÕ�NDWÕ�EHVL\ HULQLQ�ELU�XFXQD�HNLP� \ DSÕODUDN�LQN•EDV\ RQX�WDNLEHQ�\ D\ ÕOP D�
ROXS�ROP DGÕ÷ÕQD�EDNÕOÕU� 
 ' H÷HUOHQGLUP H�  LamÕQ�|QFHGHQ�ÕVÕWÕOÕS�VR÷XWXOP Xú�ROP DVÕ�YDUVD�KDUHNHWL�NDP oÕODU��3R] LWLI�
kontrol olarak Pseudomonas aeruginosa veya Proteus�W• UOHUL�NXOODQÕODELOLU��1 HJDWLI�NRQWURO�LoLQ�ELU�
VWDILORNRN�NXOODQÕOÕU� 
Kapsül muayenesi: 

7DQÕP ��%DNWHUL�K•FUHVLQLQ�GÕú�GXYDUÕQÕ�| UWHQ�JOLNRNDOLNV�\ DSÕGDNL�P XNRLG�|UW•� �NDSV• O�Q•Q�
YDUOÕ÷ÕQÕ�DUDP DN�LoLQ�\ DSÕODQ� ELU�WHVWWLU�� $QFDN�WD] H�L] RODWODU�LoLQ�YDUOÕ÷ÕQÕQ�\ D� GD� \ RNOX÷XQXQ�
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LGHQWLN�GH÷HUL�RODELOLU�� d •QN•� EDNWHULOHU�SDVDMODU�VÕUDVÕQGD�NDSV• OOHULQL�ND\ EHGHUOHU�� %X� WHVW��
Pneumococci, Meningococci ve Klebsiella
ODU�LoLQ�LGHQWLNWLU�YH� DVOÕQGD�YLU• ODQV�IDNW| U•� RODUDN�
GH÷HUOL�ELU�EXOJXGXU�� h o� W• UO•� NDSV• O�EXOXQXU�� 1) Makrokapsül= negatif boyama ile kolayca 
izlenir, 2) Mikrokapsül ancak serolojik tekniklerle gösterilir 3) Slim tabaka tam bir kaSV• O�GH÷LOGLU�
daha çok bakterinin adezinleri (dekstran, seluloz, glukan)dir. 
 Prensip:��%X�WHVW��P DNURNDSV• O•Q�ER\ DP D�\ |QWHP OHUL�LOH�J| VWHULOP HVL�HVDVÕQD�GD\ DQÕU� 
 øúOHP ��� � �%LU�NDSV• O�ER\ DVÕ�YH\ D�EDVLWoH�oLQL�P • UHNNHEL�LOH�ER\ DQÕU�� � �� &DQOÕ�EDNWHUL�| UQH÷L 
| ] J• O�NDSV• O�DQWLNRUX�LOH�P XDP HOH�HGLOHUHN�NDSV• O�úLúP H�UHDNVL\ RQX�DUDQÕU� 
 ' H÷HUOHQGLUP H��%R\ DQDQ�NDSV• O��� [� E•\ • OWP H�LOH�ÕúÕ÷Õ�NÕUDQ�JHQLú�SDUODN�ELU�WDEDND�RODUDN�
J| U• O• U�� 7LSH� |] J• O�VWDQGDUW�DQWLNRUODU�LOH�P XDP HOH�HGLOHQ�EDNWHULQLQ�JHQLúOH\ HQ�NDSV• O•� úLúHUHN�
mikroskopta görülebilir hale gelir. 
Selüler morfoloji: 
 7DQÕP �� %DNWHUL�K•FUHVLQLQ�P RUIRORMLVL�JHQXV� VHYL\ HVLQGH�LGHQWLILNDV\ RQD�\ DUGÕP FÕ�ROXU�
 Prensip:�+ • FUH�úHNOLQLQ�ODERUDWXYDU�úDUWODUÕQGD�WHVSLWL�HVDVÕQD�GD\ DQÕU� 
 øúOHP �� øQFHOHQHFHN�EDNWHUL�| UQH÷L�� W• U•QH� X\ JXQ�NDWÕ�EHVL\ HULQGHQ� DOÕQP DOÕGÕU�� 7• U•QH�
X\ JXQ� ELU�ER\ DP D� P HWRGX�LOH� ER\ DQÕU�YH� P LNURVNRSWD� LQFHOHQLU�� ' DKD�L\ LVL�FDQOÕ�ER\ DODUOD�
ER\ DP DN�YH\ D�P DWHU\ DOL�GR÷UXGDQ�P LNURVNRSWD�LQFHOHQP HNWLU� 
 ' H÷HUOHQGLUP H��%N] ��. RQX��� %DNWHULOHULQ�VÕQÕIODQGÕUÕOP DODUÕ� 

0 DWHU\ DOL�DOHYGHQ�JHoLUHUHN�GH÷LO�� DVHWRQ�\ D�GD�DONROGH�EHNOHWHUHN�WHVSLW�HWP HOL�� E| \ OHFH�
EDNWHUL�K•FUHVLQLQ� GHIRUP DV\ RQXQD� HQJHO�ROXQP DOÕGÕU�� $\ UÕFD� NXOODQÕODQ�WX] OX� VX\ XQ�L] RWRQLN�
ROP DVÕ�úDUWWÕU��6ÕYÕ�EHVL\ HULQGH�•UHWLOHQ�EDNWHUL�K•FUHVLQLQ�X] DP D\ D�P H÷LOOL�ROGX÷X�KDWÕUODQP DOÕGÕU��
+ • FUH�GXYDUÕQÕQ�EXOXQP DGÕ÷Õ�EDNWHULOHUGH��Mycoplasmacaea gibi) labil morfolojiler bulunabilir. 
Spor muayenesi: 
 7DQÕP �� %D] Õ�JHQXVODU� �Bacillus ve Clostridium� JLEL�� X\ JXQ� ROP D\ DQ�\ DúDP� NRúXOODUÕQGD�
spor yapabilirler, böylH� ELU�| ] HOOL÷LQ�J| VWHULOP HVL�VDGHFH� JHQXV� YH� KDWWD� IDP LO\ D� VHYL\ HVLQGH�
D\ ÕUÕP D�\ DUGÕP FÕ�RODELOLU��6SRUXQ�\ DSÕVÕQGD�GLSLNROLQLN�DVLW�(pyridine 2,6-dicarboxylic acid), keratin 
ve kitin'e benzer proteinler gibi normalde bakteri hücresinde bulunmayan kompleks \ DSÕODU�
bulunur. 
 Prensip:� 6SRU�JHOLúLP L�\ DOQÕ] FD�IHQD� RUWDP� NRúXOODUÕQGD�P • P N•QG•U�� %DNWHUL� ORJDULWP LN�
• UHP HQLQ�VRQXQGD�NDUERQ��D] RW��IRVIDW�ND\ QDNODUÕQÕQ�W• NHQP HVL�LOH�IHQD�NRúXOODUD�GR÷UX�] RUODQÕU�� 
 øúOHP ��6DI�EDNWHUL�N• OW• U•QGHQ�DOÕQDQ�oRN�P LNWDUGD�P Dteryal küçük hacimde bir besiyerine 
ekilerek 7-10 gün etüvde ve 4-�� J•Q�RGD�ÕVÕVÕQGD�EHNOHWLOLU�� 6SRU• ODV\ RQX�WDKULN�DP DFÕ�EHVL\ HUL�
LoHULVLQH�EDNWHUL�VXúXQD� |] J• O�P LQHUDOOHU�LODYH�HGLOHELOLU�� &2 2� JD] ÕQÕQ�RUWDP GDNL�NRQVDQWUDV\ RQX�
D] DOÕUVD�Clostiridium’lar dDKD�NROD\� VSRUODQÕUODU��' R÷UXGDQ�\ DGD�ER\ DQDUDN�P LNURVNRSWD�LQFHOHQLU� 
 ' H÷HUOHQGLUP H��6SRUODU�GH÷LúLN�WHUNLSWHNL�VSRU�ER\ DODUÕ�LOH�ER\ DQDELOHFH÷L�JLEL�ROJXQODúP Õú�
VSRUODU�GLUHNW�P LNURVNRSL�\ D� GD�* UDP� ER\ DVÕ�LOH� GH�J| ] OHQHELOLU�� + • FUH�LoHULVLQGH� RODELOHFHN 
P HWDNURP DWLN� FLVLP FLNOHU�LOH� NDUÕúWÕUP DP DN�LoLQ�VSRU�ER\ DODUÕ�\ DUGÕP Õ�LOH� WDQÕ�NR\ P DN�GDKD�
GR÷UXGXU�� Erlich-Ziehl-Neelsen� ER\ DVÕ�LOH� VSRUODU�NÕUP Õ] Õ�UHQNWH� ER\ DQÕUODU�� 0 DODúLW�\ HúLOL�GH�
NXOODQÕODELOLU�� 
 . OLQLN�P DWHU\ DOGHQ� KD] ÕUODQP Õú�WD] H� SUHSDUDWWD�VSRU aranmaz (yoktur). Logaritmik üreme 
ID] ÕQGDNL�JHQo�N• OW• UGHQ�\ DSÕODQ�SUHSDUDWODUGD�GD�VSRU�DUDQP D] � 
' H÷LúLN�VÕFDNOÕNODUGD�• UHP H��� ���� ���� °°C de üreme) : 
 7DQÕP �� 7HVWLQ� DQODP Õ�� X\ JXQ� ROP D\ DQ� VÕFDNOÕNODUGD� EDNWHUL� K•FUHVLQLQ� P HWDEROLN�
faaliyetlerin devam ediS�HWP H\ HFH÷LQLQ�EHOLUOHQP HVLGLU� 
 Prensip:� %D] Õ�EDNWHULOHULQ� NRQDN� GRNX� GÕúÕQGD�\ • NVHN� YH\ D� G•ú• N� ÕVÕGD�P HWDEROLN�
IDDOL\ HWOHULQH�GHYDP� HGHELOL\ RU�ROP DVÕ��R�VXúXQ�NLP OL÷L�KDNNÕQGD�ELOJL�YHULFLGLU� 
 øúOHP � Türe uygun vasat içerisine inoküle edilen bakteri 22 veya 42 °&
\ H�D\ DUODP Õú�HW• YGH�
YH\ D�EX] GRODEÕQGD���-48 saat inkübe edilir. 
 ' H÷HUOHQGLUP H��. RORQL�JHOLúLP L��SR] LWLI�WHVW�VRQXFX�RODUDN�\ RUXP ODQÕU����� YH��� °C için pozitif 
kontrol Pseudomonas aeruginosa , 5°C için Listeria monocytogenes NXOODQÕODELOLU� 
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 YXNDUÕGD�DQODWÕODQODU�GÕúÕQGD�EDNWHUL�IL]\ RORMLVLQL�WDQÕP D\ D�\ DUD\ DQ�EDúND�ED] Õ�X\ JXODP DODU�
GD�YDUGÕU�� g UQH÷LQ�NRORQL�P RUIRORMLVL�� NDo�J•QGH� •UHGL÷L�� NRORQLQLQ�IORUHVDQ�YHULS�YHUP HGL÷L�JLEL��
%HVL\ HULQL�NRNODP DN���� QX P DUDOÕ�ND\ QDNWD� \ D] GÕ÷ÕQD�J| UH�FLGGL�VRUXQODUD�VHEHS� ROP DNWDGÕU��
. RNODQP DP DOÕGÕU��$QFDN�N• OW• U�SOD÷ÕQÕQ�X] DNWDQ�GX\ XODQ�ELU�NRNXVX�YDUVD�QRW�HGLOHELOLU� 
 

%ø<2 . ø0 <$6$/�7 (6 7/ ( 5 � 
ùHNHU�IHUP HQWDV\ RQ�WHVWOHUL� 
 7DQÕP �� %LU� EDNWHUL� K•FUHVLQGH� KDQJL� úHNHUOHUL� IHUP HQWH� HGHELOHQ� P HWDEROL] P DQÕQ�
EXOXQGX÷X�R�EDNWHUL�VXúX�LoLQ�LGHQWLN�GH÷HU�WDúÕU� 
 Prensip:� ( VDV�LWLEDUÕ�LOH�� EX�WHVW��LQFHOHQHFHN�EDNWHULQLQ�•UH\ HELOHFH÷L�EHVL\ HULQLQ�WHUNLELQH�
VDGHFH�GHQHQHFHN�RODQ�NDUERQKLGUDWÕQ�LODYH�HGLOHUHN�� IHUP HQWH�ROXS�ROP DGÕ÷ÕQÕQ�L] OHQP HVLQGHQ�
ibarettir. Bakteri, inkübasyRQ� G|QHP L�VRQXQGD� EX�úHNHUL�IHUP HQWH� HGLS� DVLW�ROXúWXUDELOP Lú� LVH�
RUWDP ÕQ� S+ 
VÕ�� ��� VÕQÕU�GH÷HULQLQ� DOWÕQD� G•úHFHNWLU�� S+� LQGLNDW| U•� YH\ D� ELU�S+-P HWUH�\ DUGÕP Õ�LOH�
DVLGLWH�WHVSLWL�\ DSÕOÕU��%XUDGD�GLNNDW�HGLOHFHN�QRNWD�EHVL\ HUL�LoHULVLQGH�GHQHQHFHN�úHNHUGHQ�EDúND�
NDUERQKLGUDW�EXOXQP DP DVÕ� JHUHNWL÷LGLU�� %| \ OHFH� EDNWHUL� RUWDP GDNL� \ HJDQH�NDUERQKLGUDWÕ�
NXOODQP D\ D�] RUODQÕU��%DNWHULQLQ�YH�NDUERQKLGUDWÕQ�W• U•QH�J| UH�ODNWLN��V• NVLQLN��DVHWLN��IRUP LN�DVLWOHU�
ROXúDELOLUOHU��+DQJL�DVLW�OHU�LQ�ROXúWX÷XQXQ�ELU�|QHP L�\ RNWXU. 
 øúOHP � Saf kültüründen bir öze dolusu koloni materyali, bakteri için uygun olan ve içerisinde 
sadece karbonhidrat bulunan besiyerine ekilir. Bakterinin üreyebilmesi için özel besiyeri 
JHUHNVLQLP L�\ RN�LVH�� ELU�JHQHO�NXOODQÕP� VÕYÕ�EHVL\ HULQH� HNLOLU�� %DNWHULQLQ�W• U•QH� X\ JXQ�VÕFDNOÕNWD�
uygun süre inkübe edilir. 
 ùHNHU�IHUP DQWDV\ RQ�ED] DO�P HGLXP � 
 Pepton   5 g 
 Brom-Timol Mavisi  0.001 g 
 Distile Su   1 lt 
 DHQHQHFHN�úHNHU  1 g 
 
�'HQHQHFHN� úHNHU�� $UDELQR]�� GHNVWUR]�� JOXNR]�� NVLOR]�� VXNUR]�� ODNWR]�� PDOWR]�� PDQQoz, mellibiyoz, rafinoz, ramnoz, 
sellobiyoz, trehaloz... olabilir) 

 
%X� EHVL\ HUL� LoHULVLQH�úHNHU�LODYHVL�\ DSÕOGÕNWDQ�VRQUD�' XUKDP� W•S•� WHUV� oHYULOHUHN�KDYDVÕ�

DOÕQP DOÕ�YH�WLQGDOL] DV\ RQ�LOH�VWHULOL] H�HGLOP HOLGLU� 
 $QDHURSODUD�\ DSÕODFDN�WHVWOHUGH�LVH�3<-Broth EHVL\ HUL�NXOODQÕOÕU�� HNLP GHQ� |QFH�ND\ QDWÕOÕS�
VR÷XWXOP DOÕGÕU�� * HUHNLUVH�LoHULVLQH�DQDHURS�EDNWHULQLQ�LKWL\ DoODUÕ��YLW�. 1 , sistein, lizin veya hemin) 
LODYH�HGLOLU��( NLP L�WDNLEHQ�\ • ] H\ L��� P O�VWHULO�P LQHUDO�\ D÷Õ�LOH�NDSDWÕOP DOÕGÕU�� 
 ' H÷HUOHQGLUP H�� øQN•EDV\ RQ� G|QHP L� VRQXQGD� ROXúDQ� VDUÕ�UHQN� RUWDP GDNL� úHNHULQ�
IHUP HQWDV\ RQX�VRQXFXQGD� DVLW�ROXúWX÷XQX�YH� SR] LWLI� WHVW�VRQXFXQX�LúDUHW�HGHU�� . RQWURO�RODUDN�
HNLP� \ DSÕOP DP Õú�ELU�W•S�EHVL\ HUL�LOH�ELUOLNWH�LQN•EH�HGLOP HOLGLU� 
 Brom-WLP RO�P DYLVL�S+ � 
GH� DoÕN�\ HúLOGLU�� S+£5�� 
GH�VDUÕ�UHQN�DOÕU�� DQFDN�S+³ 7.5'de ise 
NR\ X�\ HúLO�\ DGD�P DYL�UHQN�DOÕU��. DUDU�YHULOHP H\ HQ�GXUXP ODUGD�ELU�S+-strip ya da pH-P HWUH�LOH�S+ 
ÕQ�
� �� 
XQ� DOWÕQGD� ROGX÷XQX� GR÷UXODP DN�JHUHNLU�� � ��� -� � ��� D UDVÕ�S+� GHUHFHOHUL�³] D\ ÕI� DVLW³� úHNOLQGH�
\ RUXP ODQP DOÕGÕU�� Alcaligenes� JLEL�ED] Õ�EDNWHULOHU�YH� ED] Õ�DQDHURSODU�RUWDP GDNL�SHSWRQGDQ�
DP RQ\ DN�ROXúWXUDUDN�DVLW�YDVDWÕ�WDP SRQOD\ DUDN�� S+� WHVSLWLQL�P DVNHOH\ HELOLUOHU�� %X�QHGHQOH�X] XQ�
LQN•EDV\ RQGDQ�NDoÕQP DOÕGÕU�� D\ UÕFD�LQN•EDV\ RQ� ER\ XQFD�W•SOHU�EHOLUOL�DUDOÕNODUOD�\ RNODQP DOÕGÕU��
+HUKDQJL�ELU�DQGD�S+ 
QÕQ�� �� ¶XQ�DOWÕQD�G•úP HVL�YH�EHVL\ HULQLQ�VDUÕ�UHQN�DOP DVÕ�SR] LWLI�VRQXo�LoLQ�
\ HWHUOLGLU�� S+� QÕQ�\ HQLGHQ�\ • NVHOP HVL�YH�\ HQLGHQ�DoÕN�\ HúLO�UHQN�ROXúXP X�WHVW�VRQXFXQX�QHJDWLI�
yapmaz. 
 %LOKDVVD�DQDHURS�RODQ�ED] Õ�EDNWHULOHU��LQN•EDV\ RQ�G|QHP L�ER\ XQFD�úHNHUL�GH÷LO�DP D�UHQN�
LQGLNDW| U•Q•�GHJUDGH�HGHELOP HNWHGLU�� 2 UWDP GD�DVLW�EXOXQP DGÕ÷Õ�KDOGH�UHQN�LQGLNDW| U•� VDUÕ�UHQN�
DODELOLU�� <DQOÕú� SR] LWLI� VRQXo� YHUHELOLU�� %HVL\ HULQH� �� GDP OD� EURP WLP RO�P DYLVL�GDP ODWDUDN�S+ 
ÕQ�
JHUoHNWHQ�DVLW�ROXS�ROP DGÕ÷ÕQÕ�GR÷UXODP DN�JHUHNHELOLU� 
 ' XUKDP� W•SOHUL�LoHULVLQGH�ROXúP Xú�JD]� NDEDUFÕNODUÕ�IHUP HQWDV\ RQ�VRQXFX�ROXúDQ�NDWDEROLN�
gaz ürünlerin (CO2, H2, H26��EXOXQGX÷XQX�NDOLWDWLI�RODUDN�J| VWHULU� 
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 $QDHURSODU�LoLQ�JD]� \ DSÕP ÕQÕQ�WHVSLWL�DP DFÕ�LOH� GXUKHLP� W•SOHUL�NXOODQÕOmaz, GLC (Gas-
/ LTXLG�&KURP RWRJUDSK\ �� \ |QWHP L�NXOODQÕOÕU� 
Aminoasit (Arginin-Lysin-Ornithin) dekarboksilasyonu : 
 7DQÕP �� ' HNDUERNVLOD] 
ODU�DP LQRDVLWOHULQ�NDUERNVLO�NÕVP Õ�LOH�UHDNVL\ RQD�JLUHELOHQ� ELU�JUXS�
HQ] LP� VXEVWUDWODUÕGÕU�� &2 2�DoÕ÷D�oÕNDUDQ�EX�UHDNVL\ RQ�dekarboksilasyon olarak isimlendirilir. Her 
ELU�GHNDUERNVLODV\ RQ� HQ] LP L�\ DOQÕ] FD� ELU�DP LQRDVLW�LoLQ�VSHVLILNWLU�� Arginin, Lysin ve Ornithin 
GHNDUERNVLODV\ RQX� �� D\ UÕ�WHVWWLU�YH� EX� DP LQRDVLWOHULQ� ELU�EDNWHUL�| UQH÷L�WDUDIÕQGDQ�NXOODQÕOP DVÕ�
JHQXV�ED] ÕQGD�LGHQWiktir. 
 Prensip:� ' HNDUERNVLODV\ RQ�WHVWOHUL� LoLQ� 0 RHOOHU�GHFDUER[\ ODVH� EX\\ RQ�NXOODQÕOÕU�� ( ÷HU�
LQFHOHQHQ�EDNWHUL�| UQH÷L�EHVL\ HULQH�NRQXODQ�DP LQRDVLWL�NXOODQÕ\ RUVD�DONDOL�DP LQOHU�RUWD\ D�oÕNDU�YH�
pH yükselir. Arginin, önce citrullin’e ve sonra agmatin 'e hidrROL] H�ROXU�� %X�ELU�GLKLGUROL]� ROD\ ÕGÕU��
Lysine, cadaverin'e; ornithin, putrescine'e deamine olur. Hepsi alkalin aminlerdir. pH indikatörü 
EHVL\ HULQLQ�DONDOL�ROGX÷XQX�J| VWHUL\ RUVD�ROXP OX�VRQXo�DQODP ÕQD�JHOLU� 
 øúOHP �  Moeller decarboxylase buyyon içerisine denenecek amino asitlerden bir tanesi ilave 
HGLOLU�YH� LQFHOHQHFHN� EDNWHUL�HNLOLU�� $P LQR� DVLW�LODYHVL�\ DSÕOP DP Õú� ELU�EHVL\ HUL�NRQWURO� LoLQ�
NXOODQÕOP DOÕGÕU�� øQN•EDV\ RQXQ�LON� VDDWOHULQGH� EHVL\ HUL�VDUÕ�UHQN�DODELOLU�� Bunun sebebi ortamda 
bulunan glukozun fermeQWDV\ RQXGXU�� ( ÷HU�LQN•EDV\ RQ�VRQXQGD�DP LQR�DVLW�GHNDUERNVLOH�ROXUVD�
RUWD\ D�oÕNDQ�DONDOLQ�DP LQOHU�S+ 
Õ���QLQ�•] HULQH�oÕNDUÕU��S+� LQGLNDW| U•� P DYL-\ HúLO�UHQN�DOÕUVD�VRQXo�
pozitiftir. 

Moeller decarboxylase broth: 
Pepton   5  g 
Beef extract   5  g 
Bromcresol purple  0.01  g 
Cresol red   0.005  g 
Glucose   0.5 g 
Pyridoxal   0.005  g 
Amino asit    10 g (L-arginin, L-lysine veya L-ornithin) 
Distile su   1 lt S+�  � � ���D \ DUODQÕU� 

 (Aminoasitlerin D-�IRUPX�NXOODQÕODFDNVD���NDWÕ�PLNWDUGD�NXOODQÕOPDOÕGÕU�� 
  ' H÷HUOHQGLUme:� øON� VDDWOHUGH� ROXúP DVÕ�EHNOHQHQ�VDUÕ�UHQN�GH÷HUOHQGLULOP H] �� øQN•EDV\ RQ�
VRQXQGD�EHVL\ HUL�UHQJLQLQ�NR\ X�\ HúLO�ROP DVÕ�SR] LWLI�� VDUÕ�RODUDN�NDOP DVÕ�QHJDWLI� VRQXFX�J| VWHULU��
+LoELU�VDUDUP D� ROP DGDQ� RUMLQDO�UHQJLQGH�NDOÕS� NDOP DGÕ÷Õ�HNLP� \ DSÕOP DP Õú� NRQWURO�W•Sü ile 
NDUúÕODúWÕUÕODUDN�\ DQOÕú�SR] LWLI�VRQXoODUGDQ�NDoÕQP DN�JHUHNLU 
 Negatif kontrol olarak Enterobacter aerogenes, pozitif kontrol olarak ise Enterobacter 
cloacae�NXOODQÕODELOLU� 
DNAz testi: 
 7DQÕP �� %D] Õ�EDNWHULOHU�deoksiribonuclease enzimi yaparlar. Bu test bakteride böyle bir 
HQ] LP DWLN� DNWLYLWHQLQ� P HYFXGL\ HWLQLQ� DUDúWÕUÕOP DVÕGÕU�� %X� WHVW��Staphylococci  içerisinden 
S.aureus
X�D\ ÕUDELOP HN�LoLQ�SOD] P D�NRDJ• OD]� WHVWLQGHQ�GDKD�NÕ\ P HWOLGLU� 
 Prensip:�%XUDGD�NXOODQÕODQ�EHVL\ HULQGH�'1 $� YDUGÕU��%DNWHULQLQ�'1 $]� Dktivitesi varsa koloni 
oHYUHVLQGH� EXOXQDQ�'1 $� SDUoDODQDFDNWÕU�� øQN•EDV\ RQX�WDNLEHQ� X\ JXODQDQ� D\ ÕUDo� ELU�'1 $�
ER\ DVÕGÕU��. RORQL�HWUDIÕQGD�'1 $�EXOXQXS�EXOXQP DGÕ÷Õ�RUWD\ D�oÕNDUÕU� 
 øúOHP ��øQFHOHQHFHN�EDNWHULQLQ�VDI�N• OW• U•QGHQ�ELU�NRORQL�'1 $]� EHVL\ HULQH�HNLOLU, uygun süre 
LQN•EH�HGLOLU��øQN•EDV\ RQX�WDNLEHQ�ROXúDQ�NRORQLOHU�• ] HULQH���GDP OD�D\ ÕUDo�X\ JXODQÕU�� ùHIIDI� ] RQ�
DUDQÕU� 

Deoksiribonüklaz Agar: 
Desoxyribonucleic acid 2 g 
Phytone   5 g 
Sodium chloride  5 g 
Trypticase   15 g 
Agar    15 g 
Distile su   1 lt  pH=� ���D \ DUODQÕU� 
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$\ ÕUDo� 
1N HCl veya %0.1 Toluidin Mavisi 

 
 ' H÷HUOHQGLUP H��øQFHOHQHQ�EDNWHUL�'1 $]� SR] LWLI�LVH�NRORQL�HWUDIÕQGD�EHUUDN�YH�úHIIDI�ELU�] RQ�
J| U• O• U�� 7ROXLGLQ�P DYLVL�NXOODQÕOP Õú�LVH� EX�VDKD� SDUODN�SHP EH�UHQN�DODFDNWÕU�� %X�J| U•QW•� WHVWLQ�
sonucunun�SR] LWLI�ROGX÷X�DQODP ÕQD�JHOLU�� '1 $]� DNWLYLWHVLQL�WDKULN�HGHELOP HN�LoLQ�EHVL\ HULQH�&D++ 
NDWÕOP DVÕ�|QHULOP LúWLU��$QFDN�EHVL\ HULQH�7U\ SWLFDVH�6R\ D�$JDU�NDWÕOÕUVD�EXQD�JHUHN�NDOP D] ��3R] LWLI�
kontrol S. aureus’tur. 
Eskulin hidrolizi : 
 7DQÕP � Eskulin (aesculin) bir glikozittir. 6,7-dihydroxycoumarin’in 6-ß-D-glucosyl�GHULYDWÕGÕU��
( VNXOLQLQ� KLGUROL] OHQP HVL� YH� IHUP HQWDV\ RQX� IDUNOÕ� LNL� NLP \ DVDO� UHDNVL\ RQGXU�� ( VNXOLQ�
IHUP HQWDV\ RQXQXQ�P LNUREL\ RORMLN�|QHP L�\ RNWXU�DP D�HVNXOLQLQ�KLGUROL] OHQP HVL�WHVWL�ELOKDVVD�ED] Õ�
anaeroplar ve streptokoklar için identiktir. 
 Prensip: Eskulin, hidrolize olunca  6-7-dihydroxycoumarin�DoÕ÷D�oÕNDU��EX�P DGGH�RUWDP GD�
EXOXQDQ�IHUULN� VLWUDW�LOH�UHDNVL\ RQD�JLUHU�� ) HUULN� VLWUDW�XOWUD�YL\ ROH�ÕúÕNWD�IORUHVDQV�YHUGL÷L�KDOGH�
reaksiyona girdikten sonra floresans vermez hale gelir. 
 øúOHP ��øQFHOHQHFHN�EDNWHULQLQ�VDI�N• OW• U•QGHQ�ELU�| ] H�GROXVX�P DWHU\ DO��� P O�HVNXOLQ�EX\\ RQD�
HNLOLU�� ( NLOP HP Lú� NRQWURO�EX\\ RQ�LOH� ELUOLNWH�W• UH� X\ JXQ�V• UH� ER\ XQFD�LQN•EH� HGLOLU�YH� KHUJ•Q�
XOWUDYL\ ROH�ÕúÕN�DOWÕQGD�\ RNODQÕU� 

Eskulin Buyyon: 
Aesculin   1 g 
Ferric citrate   0.5 g 
Peptonlu su   1 lt 
 

 ' H÷HUOHQGLUP H�� ( NLP� \ DSÕOP DP Õú� EX\\ RQ�� HNLP� \ DSÕOP Õú� EX\\ RQ�LOH�\ DQ\ DQD�JHWLULOHUHN�
XOWUDYL\ ROH�ODP ED\ D� \ DNÕQODúWÕUÕOÕU�� ( NLP� \ DSÕOP DP Õú� EX\\ RQ�IORUHVDQV�YHULUNHQ�� HNLP� \ DSÕOP Õú�
buyyon ÕúÕP Õ\ RU�LVH�SR] LWLI�WHVW�VRQXFX�RODUDN�\ RUXP ODQÕU� 
 Buyyondaki siyah kahverengi renk H26� YH�GHP LU�V• OI• UOHULQ�ROXúXP XQD�ED÷OÕ�ROXS�HVNXOLQLQ�
KLGUROL] OHQGL÷L�DQODP ÕQÕ�WDúÕP D] � 
 $QDHURSODU�LoLQ� HVNXOLQ� KLGUROL] L�EDNÕODFDNVD�� DQDHURS� DWP RVIHUGHQ�oÕNDUÕOGÕNWDn sonra ilk 
15-���GD NLND�LoHULVLQGH�EDNÕOP DOÕGÕU��$NVL�KDOGH�\ DQOÕú�SR] LWLI�VRQXo�YHULUOHU� 
Fenil alanin deaminasyonu : 
 7DQÕP � Phenylalanine�� IRVIRIHQROSLUXYDWWDQ�VHQWH] OHQHQ�IHQLO�SLU• YDW¶ÕQ� DP LQOHQP Lú� ELU�
GHULYDV\ RQXGXU��$URP DWLN�ELU�DP LQR�DVLWWLU��%D] Õ�bakteriler bundan fenil pirüvik asit elde edebilirler. 
 Prensip:� %X� WHVW��LoHULVLQGH�IHQLO�DODQLQ� EXOXQDQ� ELU� �RUWDP GD�IHQLO�SLU• YLN�DVLW�ROXúXS�
ROXúP DGÕ÷ÕQÕQ��D\ ÕUDo�LODYHVL�LOH�WHVSLW�HGLOP HVL�HVDVÕQD�GD\ DQÕU�� 
 øúOHP �� � øQFHOHQHFHN�EDNWHUL�W•SWH�KD] ÕUODQP Õú�3KHQ\ ODODQLQH�DJDU¶D�HNLOLS�W• UH�X\ JXQ�V• UH�
LQN•EH�HGLOLU��h UHP H\ L�WDNLEHQ�NRORQLOHU�• ] HULQH���GDP OD�D\ ÕUDo�GDP ODWÕODUDN�\ HúLO�UHQN�DUDQÕU� 
 Phenylalanine agar 
 D- veya L-Phenylalanine  2 g 
 Yeast extract    3 g 
 Sodium chloride   5 g 
 Sodium phosphate   1 g 
 HCI     2.5 ml 
 Agar     12 g 
 Distile su    1 lt 
 $\ ÕUDo� 
 Ferric chloride   12 g 
 Distile su    100 ml  S+�  � � ���D \ DUODQÕU� 
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 ' H÷HUOHQGLUP H��+HP HQ�ROXúDQ�NR\ X�\ HúLO�UHQN�RUWDP GD�IHQLO�SLU• YLN�DVLW�EXOXQGX÷XQX�\ DQL�
pozitif test sonucunu gösterir. %HVL\ HUL�LoHULVLQH�NDUERQKLGUDWWDQ�] HQJLQ�ELU�NDWNÕ�NXOODQÕOP DP DOÕGÕU��
Negatif kontrol için E. coli, pozitif kontrol için herhangi bir Providencia, Proteus veya Morganella 
VXúX�NXOODQÕOÕU� 
7LUR] LQ�VD\ GDP ODúWÕUP D� 
 7DQÕP � Tirozin, fosfofenolpiruvat’tan sentH] OHQHQ� KLGURNVLIHQLOSLUXYDW¶ÕQ� DP LQOHQP Lú� ELU�
derivasyonudur. Aromatik bir amino asittir. Bilhassa Bacillus, Nocardia, Pseudomonas, 
Acetobacter ve eugonic Mycobacteria
ODU�EX�DP LQRDVLWWHQ�P HODQLQ�ROXúWXUDELOLU� 
 Prensip: Tirozin’in deamiasyonu tyrosinase HQ] LP L� LOH� ROXU�YH�EX�WHVW��RUWD\ D�oÕNDQ�VL\ DK�
UHQNOL�P HODQLQ
LQ�WHVSLW�HGLOP HVLQH�GD\ DQÕU� 
 øúOHP � Tirozin agar içine veya et infuzyon buyyon içerisine 0.1% tyrosine ilave edilerek 
HNLP� \ DSÕOÕU��7• UH�X\ JXQ�V• UH�NDGDU�LQN•EH�HGLOHUHN�KHU�J•Q�VL\ DK�UHQN�DUDQÕU� 
 Tyrosine agar (Gordon&Smith, 1955): 
 Pepton   5 g 
 6Õ÷ÕU�HW�| ] HWL   3 g 
 Agar    15 g 
 L-Tyrosine   5 g 
 Distile su   1 lt 
 
 Tyrosine� DJDU
D� HNLP� \ DSÕOP ÕúVD� VL\ DK�NRORQL�ROXúXP X� \ DQÕQGD�� NRORQL�oHYUHVLQGH�YH�
DOWÕQGD��DJDU�LoHULVLQGH��VD\ GDP ODúP D�J| U• lmesi beklenir. 
 ' H÷HUOHQGLUP H� Koloni çevresinde hem siyah pigmentasyon ve hem de agarda 
VD\ GDP ODúP D� SR] LWLI� WHVW�VRQXFX� RODUDN�\ RUXP ODQÕU�� øQN•EDV\ RQ�ÕVÕVÕ�P • P N•Q� ROGX÷X� NDGDU�
G•ú• N�(30 °&�FLYDUÕQGD��WXWXOP DOÕGÕU��%HVL\ HULQH�NDUERQKLGUDW�LODYH�HGLOP HP HOLdir. 
øQGRO�WHVWL��7ULSWRIDQ¶GDQ�LQGRO�\ DSÕP Õ�� 
 7DQÕP ��øQGRO�ELU�benzyl pyrrole�ROXS�� IRVIRIHQROSLUXYDWWDQ�VHQWH] OHQHQ�LQGROJOLVHUROIRVIDW
ÕQ�
DOGHKLWH�ED÷ODQP DVÕ\ OD�RUWD\ D�oÕNDU��$URP DWLN�ELU�DP LQRDVLWWLU��Typtophanase enzimine sahip olan 
bakteriler triptoIDQÕ�|QFH�GHDP LQH��VRQUD�KLGUROL] H�HGHUHN�LQGRO�ROXúWXUXUODU� 
 Prensip:� øQGRO�� p-dimethylaminobenzaldehyde (Kovac's ve Ehrlich
V�D\ ÕUDFÕ�� 
QÕQ� DOGHKLW�
N| N•� LOH�UHDNVL\ RQD�JLUP H\ H�LVWHNOLGLU��%X�UHDNVL\ RQ�JHUoHNOHúLUVH�EHVL\ HUL�NÕUP Õ] Õ�UHQN�DOÕU� 
 øúOHP � Bakteri örnekleri triptofan'dan zengin bir besiyerinde inkübe edilmelidir. Bu amaç ile, 
6XOILGH�øQGROH� 0 RWLOLW\� �6,0 ��� 0 RWLOLW\� øQGROH� 2 UQLWKLQH��0 ,2 �� YH\ D� øQGRO�1 LWUDW�EHVL\ HUOHUL�
NXOODQÕODELOLU��øQGRO�GHQH\ LQGH�úX�EHVL\ HUL�GH�NXOODQÕOÕU� 
 Tryptophan buyyon (1% tryptophan) besiyeri: 
 Pepton veya pancreatic casein digest  2g 
 Sodium chloride     0,5g  
 Distile su      100ml 
 . RYDF
V�D\ ÕUDFÕ 
 Saf amyl veya isoamyl alkol   150ml 
 p-Dimethylaminobenzaldehyde   10g 
 HCI       50ml 
 ( KUOLFK
V�D\ ÕUDFÕ 
 p-Dimethylaminobenzaldehyde   2g 
 Etil alkol      190ml  
 HCl       40ml 
 
 7ULSWRIDQ�LoHUHQ�EHVL\ HULQGH�EDNWHUL�| UQH÷LQLQ��� -��� VDDWOÕN�N• OW• U•� \ DSÕOÕU��Kovac's�D\ ÕUDFÕ�
NXOODQÕODFDNVD� �� -��� GD P OD� D\ ÕUDo� W•S•Q� Lo� GXYDUÕQGDQ�\ DYDúFD� DNÕWÕOÕU�� ( ÷HU�Ehrlich's� D\ ÕUDFÕ�
kullDQÕOÕ\ RU�LVH�� |QFH��� P O�NVLOHQ��xylene�� NRQXODUDN�EHVL\ HUL�P XKWHYL\ DWÕQÕQ�W•S•Q�GLELQH�o| NP HVL�
EHNOHQLU�YH�W•S�VDUVÕOP DGDQ�Ehrlich's�D\ ÕUDFÕ�NRQXU��5 HQN�GH÷LúLP L�J| ] OHQLU� 
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 ' H÷HUOHQGLUP H��%LUNDo�VDQL\ H�LoHULVLQGH�� D\ ÕUDo�LOH�EX\\ RQ�DUDVÕQGD�YH\ D�D\ ÕUDo�LOH ksilen 
WDEDNDVÕ�DUDVÕQGD�ROXúDQ�SDUODN�NÕUP Õ] Õ�UHQN�SR] LWLI�VRQXFX�ELOGLULU��%HVL\ HULQH�NDUERQKLGUDW�LODYH�
edilmemelidir. 

+Õ] OÕ�WDQÕ�DP DFÕ�LOH� ILOWUH� ND÷ÕGÕQD�p-dimethylaminocinnamaldehyde emdirilerek indol 
\ DSÕP Õ�DUDQDELOLU��%X�P DGGH�NDUVLQRMHQGLU��GLNNDWOL�oDOÕúP DN�JHUHNLU� 
 Pozitif kontrol için E.coli, negatif kontrol için Klebsiella, Enterobacter, Hafnia veya Serratia 
JUXEX�EDNWHULOHU�NXOODQÕODELOLU� 
Hidrojen sülfit (H26�� \ DSÕP Õ� 
 7DQÕP �� %D] Õ�EDNWHULOHU�LoHULVLQGH�N• N• UW�EXOXQDQ��JLEL�� DP LQRDVLW�\ DGD� EDúND� V• OIDWOÕ�
ELOHúLNOHUL�NXOODQDUDN�KLGURMHQ�V• OILW��+ 26��ROXúWXUDELOLUOHU�� 

Prensip:� � øQFHOHQHFHN� EDNWHUL�� NDUERQKLGUDWWDQ�IDNLU�� N• N• UWO•� DP LQRDVLWWHQ�] HQJLQ� ELU�
EHVL\ HULQGH� •UHWLOHUHN�� DP LQRDVLWOHUL�NXOODQP D\ D�] RUODQÕU�� + 26� ROXúX\ RUVD� GHP LUOL�YH\ D�NXUúunlu 
indikatörler ile tespit edilir. 
 øúOHP �� øQFHOHQHFHN�EDNWHULGHQ� ELU�NRORQL�DP DFD� HQ� X\ JXQ� RODUDN�' HP LU-Klorürlü-Jelatin 
%HVL\ HULQH�HNLOLU��øQN•EDV\ RQX�WDNLEHQ�ROXúDQ�GHP LU�V• OI• U��) H6�� VHEHEL\ OH�VL\ DK�NRORQL�ROXúXP X�
DUDQÕU� 
 ' H÷HUOHQGLUP H�� øQFHOHQHQ� EDNWHUL�GDKD�NROD\� • UH\ HELOHFH÷L�EDúND� ELU�NDWÕ�EHVL\ HULQH�
HNLOHFHNVH�EX�EHVL\ HUL�W•S� LoHULVLQH�G|N• OP HOL�YH�NDUERQKLGUDWWDQ�IDNLU�ROP DOÕGÕU��øQN•EDV\ RQGDQ�
|QFH�NXUúXQ�DVHWDW�HP GLULOP Lú�VWHULO�V• ] JHo�ND÷ÕGÕ��EHVL\ HULQH�GH÷P H\ HFHN�úHNLOGH�W•S•Q�D÷] ÕQD�
VÕNÕúWÕUÕODUDN�\ HUOHúWLULOLU�� + 26� YRODWLOGLU�� øQN•EDV\ RQX�WDNLEHQ� ROXúDQ�+ 26�� ND÷ÕW�• ] HULQGH�VL\ DK�
UHQNOL�NXUúXQ� V• OI• U� �3E6�� ROXúWXUXU�� ø\ L� RNVLMHQOHQGLULOP Lú� RUWDP GD� + 26� ROXúP D\ DFD÷Õ�
KDWÕUODQP DOÕGÕU��%X�WHVW�DQDHURSODUD�\ DSÕOGÕ÷ÕQGD�DQDHURELN�DWP RVIHU�ER] XOGXNWDQ�VRQUD�LON�\ DUÕP�
VDDW�LoHULVLQGH�NRORQL�HWUDIÕQGD�VL\ DK�ELU�UHQNOHúP H�SR] LWLI�VRQXo�DQODP ÕQD�JHOLU�� 
 Pozitif kontrol olarak E.coli, B.subtilis�NXOODQÕODELOLU� 
Hemoliz testi: 
 7DQÕP �� 7HVWLQ� DQODP Õ�EDNWHULQLQ� KHP ROLWLN�DNWLYLWHVLQLQ�YDUOÕ÷ÕQÕQ�WHVSLWLGLU� Bu test, aksi 
EHOLUWLOP HP LúVH�NR\ XQ�NDQÕQÕ�HVDV�DOÕU��$QDHURSODU�LoLQ�DW�YH\ D�WDYúDQ�NDQÕ�NXOODQÕOP DVÕ�LVWHQHELOLU� 
. DQOÕ�DJDUGD�•UH\ HQ�EDNWHUL�NRORQLOHULQLQ�oHYUHVLQGH�HULWURVLWOHULQ�SDUoDODQDUDN�� ELU�] RQ�ROXúP DVÕ�
RODUDN�WDQÕP ODQÕU� 
 Prensip: EritrositleULQ� SDUoDODQP DVÕ�haemolysin� HQ] LP L� LOH� ROXU�� %X� WHVW�HVDV�LWLEDUÕ�LOH�
EDNWHULQLQ�EX�HQ] LP L�\ DSÕS�\ DSP DGÕ÷ÕQÕQ�WHVSLWLGLU� 
 øúOHP ��%LU�| ] H�GROXVX�EDNWHUL�� ��� P O�O�NR\ XQ�NDQÕ�LoHUHQ�NDQOÕ�DJDUD�HNLOHUHN�W• U•QH�X\ JXQ�
VÕFDNOÕNWD�YH�V• UH�LQN•EH�HGLOLU��. RORQL�oHYUHVLQGH�HULWURVLWOHULQ�OL] LV�ROGX÷X�ELU�] RQ�ROXúXP X�DUDQÕU� 
 ' H÷HUOHQGLUP H� Koloninin çevresi mikroskopta 10x büyültme ile daima kontrol edilmeli ve 
DJDU�GHULQOLNOHUL�GDKLO�ROP DN�• ] HUH� HULWURVLWOHULQ� EXOXQP DGÕ÷Õ�ELU�] RQXQ�YDUOÕ÷Õ�DUDQP DOÕGÕU� �‰�
Hemoliz).� . RORQL�oHYUHVLQGH�NÕVP HQ�SDUoDODQP Õú�HULWURVLWOHULQ�P HYFXGL\ HWLQGH�GHP LUOL�ELOHúLNOHULQ�
ROXúWXUGX÷X� \ HúLO�UHQNOL�ELU�] RQ�J| ] OHQHFHNWLU� �. � +HP ROL] ��� . RORQL�çevresinde eritrositlerin 
SDUoDODQP DGÕ÷Õ�GXUXP� LVH�QHJDWLI�WHVW�VRQXFX�RODUDN�\ RUXP ODQÕU��� �KHP ROL] �.  
 +HP ROL] LQ
OHU�2� YH�6� ROP DN�• ] HUH�LNL�IDUNOÕ�úHNLOGH� EXOXQDELOLUOHU�� 6� �6XUIDFH�� WLSLQGHNL�
KHP ROL] LQOHU�DJDU�\ • ] H\ LQGH�� 2� WLSLQGHNL�KHP ROL] LQOHU�LVH�DJDUÕQ�GHULQOLNOHULQGH�KHP ROL]� \ DSDUODU��
2 NVLMHQVL]� RUWDP GD�KHP ROL]�] RQX�JHQLúOHU� 
 Pozitif kontrol için B. cereus veya A grubu streptokok, negatif kontrol için S. epidermidis 
NXOODQÕODELOLU� 
Jelatinaz testi: 
 7DQÕP �� - HODWLQ�� NROODMHQLQ� ND\ QDWÕOP DVÕ�LOH� RUWD\ D� oÕNDQ� ELU� SURWHLQGLU�� 6ÕFDN� VXGD�
EHNOHWLOGL÷LQGH�MHO�NÕYDP ÕQD�JHOLU��28-35 °&�DUDVÕQGD�VRO�NÕYDP ÕQGDGÕU��%LOKDVVD�Clostridium türleri 
EDúWD�ROP DN�• ] HUH�ED] Õ�EDNWHULOHU�MHODWLQD]� �ED] HQ�NROODMHQD] ��HQ] LP OHUL�LOH�MHODWLQL�SDUoDODU� 
 Prensip:��- HODWLQOL�EHVL\ HULQGH�•UH\ HQ�EDNWHULQLQ�MHODWLQD]� HQ] LP L�YDUVD�NRORQLVL�HWUDIÕQGD�VRO�
NÕYDP ÕQGD�ELU�] RQ�JHOLúP HVL�HVDVÕQD�GD\ DQÕU� 
 øúOHP ��øQFHOHQHFHN�EDNWHUL�L÷QH�|] H�LOH�DJDU�\ • ] H\ LQH�EDWÕUÕODUDN�HNLP� \ DSÕOP DOÕGÕU���� �•QF•�
VDDWWHQ�LWLEDUHQ� KHU�J•Q� \ RNODQP DOÕGÕU�� . RORQLQLQ� HWUDIÕQGD�MHODWLQLQ� GHNRP SR] H� RODUDN� � VRO�
NÕYDP ÕQD�JHOP HVL�LQFHOHQLU� 
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 Jelatin Agar: 
 Pepton   5 g 
 6Õ÷ÕU�HW�| ] HWL   3 g 
 Agar    15 g 
 Gelatin    4 g 
 Distile Su   1 lt  S+�  � ���D \ DUODQÕU 
 
 ' H÷HUOHQGLUP H� Jelatinde böyle bir sulanma pozitif test sonucunu gösterir. Besiyerinin her 
WDUDIÕQGD�VRO�NÕYDP ÕQGD�o| ] • OP H� ROP XúVD� � -�� VDDW�EX] GRODEÕQGD� EÕUDNÕOarak tekrar kontrol 
HGLOP HOLGLU�� %X� GXUXP GD� EHVL\ HULQGHNL� MHODWLQ�\ HQLGHQ�MHO�NÕYDP ÕQD�JHoHU�DP D�NRORQL�HWUDIÕQGD�
GHNRP SR] H�MHODWLQ�YDUVD�KDOD�VRO�NÕYDP ÕQGD�NDODFDNWÕU�� 

%HVL\ HULQH� NDUERQKLGUDW�NRQXOP DP DOÕGÕU�� %DNWHUL�� NROD\� HQHUML�WHP LQ� HGHELOHFH÷L�
karbonKLGUDWODUÕ�EXOXUVD�MHODWLQL�VLQGLUP H\ H�JHUHNVLQLP� GX\ P D\ DELOLU�� %X� GXUXP GD�\ DQOÕú�QHJDWLI�
VRQXoODU�DOÕQDELOLU��%HVL\ HULQH�&D++�LODYH�HGLOP HVL�YH�•UHP H�ÕVÕVÕQÕQ�ELUD]� DOWÕQGD�LQN•EH�HGLOP HVL�
EDNWHULQLQ��YDUVD�� MHODWLQD]� DNWLYLWHVLQL�NDP oÕODU�� . ROODMHQD]� DNWivitesi fazla olan proteolitik türler 
MHODWLQL�GH�SDUoDOD\ DUDN�\ DQOÕú�SR] LWLI�VRQXo�YHUHELOLU�� 

$QDHURSODU�EX�YH\ D�EDúND�EHVL\ HULQGH�WHVW�HGLOHELOLU��%LU�DOWHUQDWLI�P HWRW�RODUDN�X\ JXQ�V• UH�
inkübe edildikten sonra, koloniler üzerine mercuric chloride (Hg2Cl2�� GDP ODWÕOÕU��%X�P DGGH�VHUEHVW�
MHODWLQ�WDUDIÕQGDQ� ED÷ODQDUDN�UHQN�GH÷LúWLUHFHNWLU�� ' ROD\ ÕVÕ�LOH�NRORQL�HWUDIÕQGD�UHQNVL]� ELU�] RQ�
J| U• OP HVL�SR] LWLI�MHODWLQD]� DNWLYLWHVLQL�LúDUHW�HGHU� 
Katalaz testi: 
 7DQÕP �� Katalaz (catalase�� EDNWHULOHULQ� •UHWWL÷L�ELU�HQ] LP GLU�� $VOÕQGD� ELU�KHP RSURWHLQGLU��
6•SHURNVLW�GLVP XWD]� YH� LQGLUJHQP Lú� IODYRSURWHLQOHULQ� RNVLWOHQP HVL�VÕUDVÕQGD� EDNWHUL�K•FUHVL�
LoHULVLQGH�DoÕ÷D�oÕNDQ�WRNVLN�KLGURMHQ�SHURNVLWL�VX�YH�RNVLMHQH�NDWDOL]� HGHU�� . DWDOD] ��VWUHSWRNRNODU�
hariç pekçok aerobik ve fakülWDWLI� P LNURRUJDQL] P D�WDUDIÕQGDQ� •UHWLOLU�� %X� QHGHQOH�NDWDOD]� WHVWL�
VÕNOÕNOD�Micrococcaceae ve Streptococcaceae�D\ ÕUÕP ÕQGD�NXOODQÕOÕU� 
 Prensip:  øQFHOHQHFHN�EDNWHULQLQ�NDWDOD]� • UHWLP LQL�WHVSLW�HWP HN�DP DFÕ�LOH�EDNWHUL�NRORQLVLQH�
H2O2� GDP ODWÕOÕU�� %DNWHULQLQ�NDWDOD]� HQ] LP L�YDUVD�NDEDUFÕNODU�úHNOLQGH�2 2� JD] Õ�oÕNÕúÕ�WHVSLW�HGLOLU��
5 HDNVL\ RQ�ú| \ OHGLU��2H2O2 F!� � + 2O + O2. 
 øúOHP � incelenecek bakteri kolonisi kürdan kullanarak lam üzerinde ezilir. Üzerine 1 damla 
KLGURMHQ�SHURNVLW��� � ��GDP ODWÕOÕU��* D]� NDEDUFÕNODUÕ�DUDQÕU� 
 ' H÷HUOHQGLUP H�� +Õ] OD� EDúOD\ DQ�YH�NÕVD�V• UH�LoHULVLQGH�ND\ EROP D\ DQ�NDEDUFÕNODU�SR] LWLI�
UHDNVL\ RQ� DQODP ÕQD�JHOLU�� %D] Õ�EDNWHULOHU�NDWDOD] GDQ� EDúND� �1 RQ-hem katalaz) enzimler ile 
hidrojenperoksiti dekompoze edebilir. Bu nedenle 20-30 saniye sonra oluúDQ�YH\ D�ELU�NDo�N• o• N�
NDEDUFÕN� úHNOLQGH� ROXúDUDN� KHP HQ� ND\ ERODQ� JD]� NDEDUFÕNODUÕ�SR] LWLI� WHVW�VRQXFX� RODUDN�
yorumlanmaz. 

. DQOÕ�EHVL\ HULQGHQ� DOÕQDQ�NRORQLOHU�\ DQOÕú� SR] LWLI� VRQXo� YHUHELOLU�� o•QN• �� HULWURVLWOHULQ�
içerisinde de katalaz enzimi mevcuttur ve özH�LOH�NRORQL�P DWHU\ DOL�DOÕQÕUNHQ� EHVL\ HULQH�WHP DV�
HGHUHN�\ DQOÕúOÕNOD�RUDGDQ�HULWURVLWOHUL�DOP DN�P • P N•QG•U� 

$QDHURS�EDNWHULOHU�LoLQ�WHVW�|QFHVL�P DWHU\ DO�\ DUÕP� VDDW�NDGDU�KDYD�LOH�WHP DVWD�EÕUDNÕOP DOÕ�
YH�NXOODQÕODQ�SHURNVLW�VRO• V\ RQX�� ���� OLN�ROP DOÕGÕU� 
 H2O2� VWRN� VROXV\ RQ�ÕúÕN� DOP D\ DQ�NDKYHUHQNOL�ELU�úLúH� LoHULVLQGH�YH� EX] GRODEÕQGD�
VDNODQP DOÕGÕU�� $NVL�KDOGH�LQDNWLYH� RODUDN�\ DQOÕú� QHJDWLI� VRQXo� YHUHELOLU�� 3R] LWLI� NRQWURO�RODUDN�
Staphylococcus aureus, negatif kontrol olarak herhangi bir Streptococcus� NXOODQÕODEilir. Burada 
DQODWÕODQ�NDWDOD]� WHVW�VWDQGDUWODUÕ�YH�\ |QWHP OHUL�Mycobacterium
ODU�LoLQ�JHoHUOL�GH÷LOGLU� 
Potasyum siyanit (KCN)’te üreme: 
 7DQÕP �  Potasyum siyanit solunum fermentlerini (cytochrom, porphyrin) bloke eder. Bir 
bakterinin KCN içeren bir besiyeULQGH� •UH\ HELOP HVL�� K•FUHQLQ� QRQIHUP HQWDWLI� \ RO�GÕúÕQGD� ELU�
VROXQXP�P HNDQL] P DVÕQÕQ�EXOXQGX÷XQX�J| VWHULU�YH�ELOKDVVD�Arizona ve Salmonella� JHQXVODUÕQÕQ�
Citrobacter�JHQXVXQGDQ�D\ ÕUÕP ÕQGD�|QHP� WDúÕU�� 
 Prensip:� øQFHOHQHFHN� EDNWHUL� | UQH÷L� . &1� LoHUHQ� EHVL\ HULQH ekilerek inkübe edilir. 
h UH\ HELOL\ RUVD�R�EDNWHULQLQ�IHUP HQWDWLI�VROXQXP�P HNDQL] P DVÕ�YDU�GHP HNWLU� 
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 øúOHP �� � $úD÷ÕGDNL�ED] DO�EX\\ RQD�. &1� LODYH�HGLOP HGHQ�ELU�W•SH�D\ UÕOÕU�YH�NRQWURO�EHVL\ HUL�
RODUDN� NXOODQÕOÕU�� . &1� LODYH� HGLOP Lú� EX\\ RQ�LOH� ELUOLNWH� HNLP� \ DSÕOarak türüne uygun süre kadar 
inkübe edilir. +HU�J•Q�\ RNODQÕU�� 
 KCN Buyyon (Moeller, 1954): 
 Pepton      10 g 
 Sodium Chloride NaCl    5 g 
 Potassium Phosphate, KH2PO4   0.2 g 
 Disodium Phosphate, Na2HPO4 .2H2O  5.64 g 
 Distile su      1 lt 
 Potassium Cyanide, KCN %5             15 ml 
 
 ' H÷HUOHQGLUP H� KCN içeren ve içermeyen besiyerinin herikisinde de üreme tespit edilirse 
WHVW�VRQXFX�SR] LWLI�RODUDN�\ RUXP ODQÕU�� . &1 
OL�EX\\ RQGD�•UHP H�\ RN�LNHQ�NRQWURO�EX\\ RQGD�•UHP H�
YDUVD�QHJDWLI�WHVW�VRQXFX�RODUDN�\ RUXP ODQÕU. Her ikisinde de üreme yok ise o bakterinin üremesi 
LoLQ� P XWODN� JHUHNVLQGL÷L�| ] HO�EHVL\ HULQH�� VRQ�NRQVDQWUDV\ RQX� �������� R ODFDN� úHNLOGH�. &1�
NDWÕODUDN�WHVW� WHNUDUODQP DOÕGÕU�� 7HVW�NDOLWDWLIWLU�� • UHP HQLQ� D]� \ DGD�ID] OD� ROP DVÕ�WHVW�VRQXFXQX�
etkilemez. 
 Pozitif kontrol olarak Citrobacter, Providencia, Proteus, Klebsiella, Hafnia, Serratia, 
Enterobacter� NXOODQÕODELOLU�� 1 HJDWLI� NRQWURO�RODUDN� Shigella, Salmonella, Arizona veya E.coli 
NXOODQÕODELOLU� 
 . &1� WRNVLN�ROXS�NLOLW�DOWÕQGD� EXOXQP DOÕGÕU�YH� EXKDUODúP DVÕQÕQ� HQgellenmesi için lastik 
NDSDNOÕ�W•SOHUGH�VDNODQP DOÕGÕU�� . &1� LoHUHQ� EHVL\ HUOHUL�NXOODQÕOGÕNWDQ�VRQUD� GR÷UXGDQ� RWRNODYD�
NRQXOP D] �� /DERUDWXDU�J• YHQOL÷LQL�VD÷ODP DN�LoLQ�DWÕODFDN�EHVL\ HUOHUL�LoHULVLQH� |QFH�� �� . 2 + 
GHQ�
HQ�D]� � ��� P O�NRQXOP DOÕ�YH�W•SH�ELU�SDUoD�NULVtalize FeSO4�DWÕODUDN�VL\ DQ•U•Q�WDP DP HQ�ED÷ODQP DVÕ�
VD÷ODQP DOÕGÕU� 
Koagülaz (Coagulase) test: 
 7DQÕP ��. RDJ• OD] ¶ODU��VLWUDWOÕ�YH\ D�RN] DODWOÕ�SOD] P D\ Õ�NRDJ• OH�HGHELOHQ�ELUELULQGHQ�oRN�IDUNOÕ�
LNL�WDQH�EDNWHUL�HQ] LP LGLU�� � �� 2 UWDP D�VDOÕQDQ�serbest koagülaz: Kült• U�ILOWUDWODUÕQD�JHoHU��W•S� WHVWL�
JHUHNWLULU��� �� + • FUH�GXYDUÕQD�ED÷OÕ�NRDJ• OD]� �FOXP SLQJ�IDNW| U���. • OW• U�ILOWUDWODUÕQGD�EXOXQP D] ��/DP�
WHVWL�\ HWHUOLGLU��. RDJ• OD] ODUÕQ�WHVSLWL�ELOKDVVD�Staphylococcus aureus'un ve Yersinia pestis’in kendi 
JHQXVXQXQ�GL÷HU�• \ HOHULQGHQ�D\ ÕUÕP ÕQD�\ DUGÕP FÕ�ROXU�� 
 Prensip:�øQFHOHQHFHN�EDNWHUL�ODP GD�YH�W•SWH�WDYúDQ�SOD] P DVÕ�LOH�P XDP HOH�HGLOLS�SOD] P DGD�
NRDJ• ODV\ RQ�DUDQÕU� 

øúOHP� YH� GH÷HUOHQGLUP H�� ' HQH\ GH�VLWUDWOÕ�YH\ D� RN] DODWOÕ�WDYúDQ�YH\ D� LQVDQ� SOD] P DVÕ�
NXOODQÕOÕU��3OD] P D�VLWUDWOÕ�LVH��VLWUDWÕ�NXOODQDQ�EDNWHULOHU��SOD] P D�LoHULVLQGH�EXOXQDQ�VLWUDWÕ�NXOODQDUDN�
NRDJ• ODV\ RQ�\ DSDELOLU�YH� \ DQOÕú� SR] LWLI� VRQXo� YHUHELOLUOHU�� %X� VHEHSOH� SR] LWLI� NRQWURO�RODUDN�
Staphylococcus aureus, negatif kontrol olarak Staphylococcus epidermidis� NXOODQÕOP DOÕGÕU�� YH\ D�
DQWLNRDJXODQ�RODUDN�VLWUDW�\ HULQH�RN] DODW�NXOODQÕOP DOÕGÕU� 
 a) %D÷OÕ�NRDJ• OD] 
ÕQ�WHVELWL��/DP� 7HVW��� øQFHOHQHFHN�EDNWHUL�NRORQLVL�� ODP� • ] HULQGH�LNL�D\ UÕ�
\ HUGH�H] LOLU�� ELU�WDQHVL�• ] HULQH���GDP OD�L] RWRQLN�WX] OX�VX��GL÷HULQH�SOD] P D�LODYH�HGLOLU�� 0 XNayeseli 
RODUDN�J| ]�YH�P LNURVNRSOD�DJO• WLQDV\ RQ�DUDQÕU� 

�� VDQL\ H�LoHULVLQGH�NRDJ• ODV\ RQ� ROXúXP X� SR] LWLI� UHDNVL\ RQX�J| VWHULU�� �� GDNLND�LoHULVLQGH�
ROXúP DP Õú�LVH�WHVW�VRQXFX�QHJDWLIWLU�� 3R] LWLI�WHVW�VRQXoODUÕ�� ODP� • ] HULQGH�SOD] P D�LKWLYD�HWP H\ HQ�
koloni ile daimD�NDUúÕODúWÕUÕOP DOÕGÕU�� +HU�LNLVLQLQ� GH� SR] LWLI� ROGX÷X� GXUXP ODUGD� ELU�GH÷HUOHQGLUP H�
\ DSP DNWDQ�NDoÕQÕOP DOÕGÕU��o•QN•� L] RWRQLN�ROVD�ELOH�WX] OX�VX�LOH�WHP DV�HGHQ�ED] Õ�EDNWHULOHU�VSRQWDQ�
aglütine olabilir.  
 b) 6HUEHVW�NRDJ• OD] ÕQ�WHVELWL��7•S� 7HVW��� øQFHOHQHFHk bakterinin 18-��� VDDWOÕN�EX\\ RQ�
N• OW• U•QGHQ� ��P O�WD] H�SOD] P D�•] HULQH�HNOHQLS� �� VDDW�DUDOÕNODUOD�NRDJ• ODV\ RQ�DUDQÕU�� EXOXQDP D]�
LVH� ��� VDDW�RGD�ÕVÕVÕQGD� EÕUDNÕODUDN�WHNUDU�RNXQP DOÕGÕU�� 7•S� LQFHOHQLUNHQ� KDILIoH�H÷LOP HOL�DQFDN�
oDONDODQP DP DOÕGÕU��3OD] P DGD�NRDgülasyon görülmesi pozitif sonuçtur.  
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 7KLRP HUVDO�NXOODQDQ� ELUH\ OHULQ� SOD] P DVÕ�NXOODQÕOGÕ÷ÕQGD�NRDJ• ODV\ RQX� HQJHOOHU�� KHSDULQ�
engellemez. 3OD] P D� LoHULVLQH� ���� P O�� �� NDOVL\ XP� NORULW�HNOHQP HVL�YH\ D� úHNHU�KDVWDODUÕQÕQ�
SOD] P DVÕQÕQ�NXOODQÕOP DVÕ�EX�WHVWL�GDKD�GX\ DUOÕ�YH�J• YHQOL�\ DSDU� 
 <RNODP DODU�VÕUDVÕQGD�ELU�GHID�NRDJ• ODV\ RQ�J| U• OP HVL��LOHUOH\ HQ�\ RNODP DODUGD�NRDJ• ODV\ RQ�
ND\ EROVD�ELOH�SR] LWLI� VRQXo�DQODP ÕQD�JHOLU�� d •QN• �� LQN•EDV\ RQ�VÕUDVÕQGD�ROXúDELOHFHN�SÕKWÕ�� D\ QL�
EDNWHULQLQ� ROXúWXUDELOHFH÷L�ILEULQROL] LQ� HQ] LP i ile tekrar yok edilebilir. Bu sebeple daha uzun 
LQN•EDV\ RQGDQ�NDoÕQÕOP DOÕGÕU� 

1 HJDWLI� ODP� WHVW�J| VWHUHQ� E•W•Q� VXúODU�W•S� WHVWLQH� DOÕQP DOÕGÕU�� d •QN•� ED÷OÕ�NRDJ• OD] Õ�
ROP D\ DQ� EDNWHULOHULQ�VHUEHVW�NRDJ• OD] ODUÕ�EXOXQDELOLU�� $P D� ELU�EDNWHULQLQ�VHUEHVW�NRDJ• OD] ODUÕ�
YDUVD�JHQHOOLNOH�ED÷OÕ�NRDJ• OD] ODUÕ�GD�YDUGÕU� 
Lipaz ve Lesitinaz testi: 
 7DQÕP �� / LSROLWLN� EDNWHULOHU�OLSD]� HQ] LP OHUL� LOH� \ D÷ODUÕ�SDUoDOD\ DELOLUOHU�� %D] Õ�EDNWHULQLQ�
identifikasyonunda önemli bir kriterdir. 
 Prensip:� <D÷ODU�OLSROL]� \ D� GD� KLGUROL]� LOH� JOLVHULQ�YH� \ D÷� DVLWOHULQH� SDUoDODQÕU�� ' HQH\ LQ�
SUHQVLEL�EHVL\ HULQGH�EX�P DGGHOHULQ�S+� LQGLNDW| U•� LOH�WHVSLW�HGLOP HVLQH�GD\ DQÕU� 
 øúOHP ��%DNWHULQLQ�VDI�N• OW• U•QGHQ�OLSD]� EHVL\ HULQH�HNLP� \ DSÕODUDN�W• U•QH�X\ JXQ�V• UH�LQN•EH�
edilir. 
 Lipaz Besiyeri (Davis & Ewing, 1964): 
 Pepton     10 g 
 Yeast Ectract.    3 g 
 Sodium Chloride, NaCl   5 g 
 Agar      20 g 
 Victoria Blue, 1:1500 aq.sol.,  100 ml 
 0 ÕVÕU�\ D÷Õ�� �� Y�Y    50 ml 
 Distile su      900 ml 
 
 ' H÷HUOHQGLUP H� Koloni HWUDIÕQGD� ROXúDQ�P DYL�UHQN� \ D÷ÕQ� SDUoDODQGÕ÷ÕQÕ�GROD\ ÕVÕ�LOH� R�
EDNWHULQLQ� OLSD] ODUÕ�ROGX÷XQX�YH� SR] LWLI� WHVW�VRQXFXQX�LúDUHW�HGHU�� <DQGDQ� EH\ D]� ÕúÕN� LOH�
D\ GÕQODWÕOGÕ÷ÕQGD�NRORQL�ELU�LQFL�WDQHVL�JLEL�SDUOÕ\ RU�LVH�OLSD]� DNWLYLWHVL�YDUGÕU��5 HQN�ROXúP DP DVÕ�YH\ D�
NÕUP Õ] Õ�UHQN�ROXúP DVÕ�QHJDWLI�WHVW�VRQXFX�RODUDN�GH÷HUOHQGLULOP HOLGLU� 
 $JDU�LoHULVLQGH�YH�NRORQL�oHYUHVLQGH�SUHVLSLWDWODUÕQ�EXOXQP DVÕ�EDNWHULQLQ�OHVLWLQD]� DNWLYLWHVLQL�
J| VWHULU�� . RORQL�• ] HULQH� �� GDP OD� VX� NRQXODUDN�EDNÕOGÕ÷ÕQGD�NRORQL�HWUDIÕQGD� SUHVLSLWDW�LKWLYD�
HWP H\ HQ�SDUODN�JHQLú�ELU�] RQ�YDU�LVH�EX��OHVLWLQD]� SR] LWLI�DQODP ÕQD�JHOLU� 
Malonat fermentasyonu  : 
 7DQÕP �� %D] Õ�EDNWHULOHU�Vodyum malonat
Õ�NXOODQP D� YH� IHUP HQWOHP H� | ] HOOL÷LQH�VDKLSWLU��
Salmonella - Arizona ve Klebsiella -Aerobacter –Serratia�D\ ÕUÕP ÕQGD�ID\ GDOÕGÕU� 
 Prensip:� 0 DORQDW¶ÕQ�\ ÕNÕP� • rünleri baziktir. Bu test bakteri üreyen ve içerisinde malonat 
EXOXQDQ�EHVL\ HULQLQ�S+� VÕQÕQ�WHVSLWL�HVDVÕQD�GD\ DQÕU� 
 øúOHP �� øQFHOHQHFHN� EDNWHUL�W• U•QH� X\ JXQ�V• UH� P DORQDW�EX\\ RQGD�LQN•EH� HGLOLU�� S+�
LQGLNDW| U•� LOH�DONDOL�GH÷LúLP� DUDQÕU� 
 Modifiye Malonat Buyyon: 
 Ammonium sulphate   2 g 
 Dipotassium phosphate, K2HPO4  0.6 g 
 Potassium phosphate,   KH2PO4  0.4 g 
 Sodium chloride    2 g 
 Sodium malonate    3 g 
 Brom-timol mavisi, %5 alk.sol  5 ml 
 Distile su     1 lt 
 
 ' H÷HUOHQGLUP H��0 DYL�YH�NR\ X�\ HúLO�UHQNOHúP H�S+ 
ÕQ�\ • NVHOGL÷LQL�\ DQL�SR] LWLI�WHVW�VRQXFXQX�
J| VWHULU��5 HQJLQ�GH÷LúP HP HVL�\ D�GD�VDUÕ\ D�G|Q•úP HVL�QHJDWLI�WHVW�VRQXFXQX�J| VWHULU��' DLP D�HNLP�
\ DSÕOP DP Õú� ELU�EX\\ RQ�LOH� ELUOLNWH�LQN•EH� HGLOP HOLGLU�� Besiyerine karbonhidrat konulmaz. Çünkü 
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karbonhidrat fermHQWOHQHUHN�DVLW�ROXúWXUXU�YH�YDUVD�DONDOL�P DGGHOHUL�WDP SRQOD\ DUDN�\ DQOÕú�QHJDWLI�
sonuçlara sebebiyet verebilir. Serratia¶ODU�QHJDWLI�NRQWURO�RODUDN�NXOODQÕODELOLU� 
Mukat fermentasyonu : 
 7DQÕP �� 0 XNDW�ED] Õ�EDNWHULOHU�WDUDIÕQGDQ�IHUP HQWOHQLU�� Shigella , Escherichia, Salmonella, 
Arizona ve Citrobacter�D\ ÕUÕP ÕQGD�|QHP� WDúÕU� 
 Prensip:� 0 XNDW��P XNLN�DVLW�� IHUP HQWH�RODELOLU�\ DSÕGDGÕU�YH�VRQ�•U•Q�NXYYHWOL�ELU�DVLWWLU�� %X�
WHVW��P XNDW�EXOXQDQ�EHVL\ HULQGH��VRQ�•U•Q�RODQ�DVLWOHULQ�ROXúWX÷XQX�J| ] OHP H�SUHQVLELQH�GD\ DQÕU� 
 øúOHP � Bakterinin saf kültürün organik asit besiyerine ekilerek türüne uygun süre inkübe 
HGLOLU��øQGLNDW| U�LOH�S+� WHVSLW�HGLOLU� 
 Organik Asit Besiyeri (Ellis et al.,1957): 
 Pepton    10 g 
 Brom-timol mavisi %2  12 ml 
 Mukat     10 g 
 Distile su     1 lt S+  � ���D \ DUODQÕU 
 
 (Bu besiyeri, D-7DUWDUDW� YH� VLWUDW� NXOODQÕPÕQÕ� WHVSLW� HWPHN� LoLQ� GH� NXOODQÕODELOLU��Bu durumda, besiyerine 
NXOODQÕODQ�PXNDW�\HULQH�WDUWDUDW�YH\D�VLWUDW�NRQXU� 
 
 ' H÷HUOHQGLUP H�� . DUERQKLGUDW�IHUP HQWDV\ RQ�WHVWOHULQGH�ROGX÷X�JLEL�S+� LQGLNDW| rünün koyu 
\ HúLOGHQ�VDUÕ�UHQJH�GR÷UX�G|Q•úP HVL�S+ 
ÕQ�� ���D OWÕQD�G•úHUHN�DVLW�ROXúWX÷X�DQODP ÕQD�JHOLU��SR] LWLI�
VRQXFX�LúDUHW�HGHU��%X�EHVL\ HULQH�NDUERQKLGUDW�LODYHVLQGHQ�NDoÕQP DN�JHUHNLU� 
 %D] Õ�ND\ QDNODU�VRQXFXQ� GR÷UXODQP DVÕ�DP DFÕ�LOH�� KHP� NRQWURO�W•S•QH�YH hem de ekim 
\ DSÕOP Õú�W•S•QH�Q|WUDO�NXUúXQ�DVHWDW�HUL\ L÷LQLQ�� ��� P O�LODYHVLQL�JHUHNOL�J| UP HNWHGLUOHU� 
 Pozitif kontrol olarak E.coli, negatif kontrol olarak da herhangi bir Shigella veya 
Edwardsiella�• \ HVL�NXOODQÕODELOLU 
0 HWLO�NÕUP Õ] ÕVÕ�WHVWL� 
 7DQÕP � Karbonhidratlardan ileri seviyede (pH” � �� �� DVLW�ROXúXP XQX�WHVELW�LoLQ�NXOODQÕOÕU�� %X�
GXUXP� DQFDN�NDUÕúÕN�DVLW�IHUP HQWDV\ RQ�\ ROXQX�NXOODQDQ�EDNWHULOHUGH�P • P N•QG•U� 
 Prensip:� +HU�EDNWHULQLQ�UDKDWoD�IHUP HQWH� HGHELOHFH÷L�ELU�úHNHU� �P HVHOD�JOXNR] �� EXOXQDQ�
besiyerinGH� •UHWLOHQ� EDNWHULQLQ� S+� µÕ�� �� ¶•Q� DOWÕQD� G•ú• UHFHN� NDGDU� NXYYHWOL�DVLW�\ DSÕS�
\ DSP DGÕNODUÕQÕQ�S+� LQGLNDW| U•� YH\ D�S+-P HWUH�LOH�DUDQP DVÕ�HVDVÕQD�GD\ DQÕU� 
 øúOHP � Bu test için Voges-3URVNDXHU��0 5 �93 ��EX\\ RQ�NXOODQÕOÕU��( Q�D]� ��� VDDW�LQN•EH�HGLOLU��
sürenin uzXQ�ROP DVÕ�ELOKDVVD�JHUHNOLGLU�� ��� VDDW�GROP DGDQ�RNXP D�\ DSÕOP D] ��7•SH���GDP OD�P HWLO�
UHG�D\ ÕUDFÕ��EHVL\ HULQLQ�KHU�P LOLOLWUHVLQH���GDP OD�D\ ÕUDo�� ilave edilir ve kÕUP Õ] Õ�UHQN�DUDQÕU�� 
 Methyl-Red/Voges-Proskauer (MR/VP) buyyon 
 MR/VP broth Polypepton   7 g 
 Glucose     5 g   
 Dipotassium phosphate   5 g 
 Distile su     1 lt S+�  � � ���D \ DUODQÕU 
 0 HWLO�UHG�D\ ÕUDFÕ 
 Methyl red     0.1 g 
 Ethyl alcohol 95%    300 ml 
 Distile su     200 ml 
 
  
 ' H÷HUOHQGLUP H��%HVL\ HUL�\ • ] H\ LQGH��WDP DP ÕQGD�ROP D\ DELOLU��NÕUP Õ] Õ�ELU�UHQN�ROXúXP X�SR] LWLI�
VRQXoWXU��WXUXQFX\ D�GR÷UX�JLGHQ�DUD�UHQNOHU�SR] LWLI�GH÷LOGLU��' DKD�L\ LVL�ELU�S+-metre ile besiyeri pH 
VÕQÕQ�� ��� VÕQÕUÕQÕQ�DOWÕQGD�ROXS�ROP DGÕ÷ÕQÕQ�RNXP DNWÕU� 
 3HNoRN� EDNWHUL�EDVLW�ELU�úHNHU�RODQ�JOXNR] X� IHUP HQWH� HGHELOLU�GL\ H� G•ú•Q• OHUHN� Eu 
EHVL\ HULQH�NDUERQKLGUDW�RODUDN� JOXNR]� VHoLOP Lú� YH� \ HWHUOL�J| U• OP • úW• U�� +DOEXNL�� Gardnerella 
vaginalis ve Eubacterium� W• UOHUL� JLEL� ED] Õ�EDNWHULOHU� JOXNR] X� NXOODQDP DGÕ÷Õ�KDOGH� EDúND�
NDUERQKLGUDWODUGDQ�oRN�NXYYHWOL��SK� � �� �� DVLW�ROXúWXUDELOLU�� %HONLGH�EX�WHVW�LoLQ�NXOODQÕODQ�0 5 �93�
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EX\\ RQ�� NDUERQKLGUDW�EDNÕP ÕQGDQ� GDKD�] HQJLQ� KDOH� JHWLULOP HOLGLU�� %| \ OHFH� SRWDQVL\ HO�\ DQOÕú�
QHJDWLI�VRQXoODU�HQJHOOHQP Lú�RODFDNWÕU� 
 3R] LWLI� NRQWURO�DP DFÕ�LOH�E.coli�� QHJDWLI� NRQWURO�DP DFÕ�LOH�Enterobacter aerogenes veya 
Klebsiella pneumonia�NXOODQÕODELOLU� 
 Bu test bu safhada Voges-Proskauer testi ile devam ettirilebilir: 
Voges-Proskauer testi: 
�%X�WHVWL�X\ JXODP DN�LoLQ�\ XNDUGD�DQODWÕODQ�0 HWLO�NÕUP Õ] Õ�WHVWLQLQ�\ DSÕOP Õú�ROP DVÕ�JHUHNLU�� 
 7DQÕP �� %D] Õ�EDNWHULOHU�� NDUERQKLGUDWÕ�EXWDQHGLRl fermentasyon yolu ile fermente ederler. 
Sonuçta, acetyl-methyl carbinol, veya onun kursörleri acetoin ve 2,3,butanediol� ROXúXU�� %D] Õ�
enterobakteriler (Klebsiella, Enterobacter, Hafnia, Serratia ) için identiktir. 
 Prensip:� � øQFHOHQHQ�EDNWHUL�EXWDQHGLRO�IHUP HQWDV\ RQ�\ ROXQX�NXOODQGÕ\ VD�RUWDP GD�EXOXQDQ�
acetoin ve 2,3,butanediol�D\ ÕUDoODUÕQ�LODYHVL\ OH�GLDVHWLOH�RNVLWOHQLU�YH�. -naphtol�LOH�ELUOHúLS�NÕUP Õ] Õ�
UHQN�YHULU��7HVWLQ�DP DFÕ�EX�NÕUP Õ] Õ�UHQJLQ�DUDQP DVÕGÕU� 
 øúOHP �� 0 HWLO�UHG�WHVWLQGH� DQODWÕOGÕ÷Õ�JLEL�• UHWLOHQ� EDNWHUL�| UQH÷L�• ] HULQH�� EHVL\ HULQLQ� KHU�
P LOLOLWUHVLQH� ���� P O�D\ ÕUDo-�� YH� � ��� P O�D\ ÕUDo-�� LODYH� HGLOLU�� 7•S� NXYYHWOH� oDONDODQÕS� \ DWÕN�
SR] LV\ RQGD�\ DUÕP� VDDW�EHNOHQLU�� . ÕUP Õ] Õ�UHQN�DUDQÕU�� Bu yöntem Barritt metodudur. O'meara 
metodunda ise . -naphtol yerine creatine�NXOODQÕOÕU� 

$\ ÕUDo-1 
 . -Naphthol (5%)   5 g 
 Ethyl alcohol    100 ml 
 $\ ÕUDo-2 
 Potassium hydroxide (40%)  40 g 
 Distile su     100 ml 
 
 ' H÷HUOHQGLUP H�� $\ ÕUDo� LODYHVLQGHQ� ��-��� GD NLND�VRQUD� ROXúDQ�NÕUP Õ] Õ�UHQN�SR] LWLI� VRQXo�
DQODP ÕQD�JHOLU�� ' H÷HUOHQGLUP H� �� VDDWWHQ�VRQUD� \ DSÕOP DP DOÕGÕU�� o•QN•� QHJDWLI� VRQXoODQDQ�
WHVWOHUGH�ELOH�\ DNODúÕN�ELU�VDDW�VRQUD�EDNÕU�UHQJL�ROXúXU� 
Nitrat redüksiyonu : 
 7DQÕP �� %DNWHULQLQ� QLWUDWGDQ� RNVLMHQ� NRSDUDELOGL÷LQLQ� DUDúWÕUÕOP DVÕGÕU�� 1 LWUDWODUÕ�QLWULWH�
indirgeyen nitrate reductase enzimleri Pantoa agglomerans,�ED] Õ�Serratia ve Yersinia türleri hariç 
bütün Enterobacteriaceae� IDP LO\ DVÕQGD�YH�DQDHURSODUGD�QLWUDW�UHG•NWD] ODU�JHQHOOLNOH�EXOXQXU�� %X�
test Haemophilus, Neisseria ve Branhamella genusuna ait üyelerin de birbirlerindeQ�D\ ÕUÕP ODUÕQÕQ�
\ DSÕODELOP HVL�LoLQ�ID\ GDOÕ�ELU�WHVWWLU� 
 Prensip:�5 HDNVL\ RQXQ�NLP \ DVDO�SURILOL�ú| \ OHGLU��NO3

- + 2e- + 2H FF !� 1 2 2 + H20 
7HVWLQ� SUHQVLEL� LQFHOHQHQ� EDNWHULQLQ� •UHWLOGL÷L�QLWUDWOÕ�RUWDP GD� QLWULW�DUDQP DVÕGÕU�� %DNWHUL�NRORQLVL�
üzerine veya buyyonD� D\ ÕUDoODU� GDP ODWÕOGÕ÷ÕQGD� RUWDP GD� QLWULW� YDUVD�
p-sulfobenzene-azo-. -naphthylamine�ROXúXU��%X�P DGGH�NÕUP Õ] Õ�UHQNOL�ELU�GLD] RQLXP� ER\ DVÕGÕU� 
 øúOHP ��%X�WHVW�LoLQ�EDNWHUL�| UQH÷L�DúD÷ÕGDNL�EHVL\ HULQGH�W• U•QH�X\ JXQ�V• UH�LQN•EH�HGLOLU��+HU�
LNL�D\ ÕUDo�VÕUDVÕ\ OD�� ��� P O�GDP ODWÕOÕU��5 HQN�GH÷LúLP L�J| ] OHQLU� 
 Nitrate Broth or Nitrate Agar: 
 Beef extract     3 g 
 Pepton    5 g 
 Potassium nitrate (KNO3)  1 g 
 Agar (nitrit içermeyen)  12 g 
 Distile su    1 lt. 
 $\ ÕUDo�$� 
 Sulfanilic acid   8 g 
 Acetic acid 5N,30%   1 lt 
 $\ ÕUDo�%� 
 . -Naphthylamine    5 g 
 Acetic acid (5 N),30%  1 lt 
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 ' H÷HUOHQGLUP H�� ��� VDQL\ H�LoHULVLQGH�NÕUP Õ] Õ�UHQN�ROXúP DVÕ�SR] LWLI� VRQXo� DQODP ÕQD�JHOLU��
%HVL\ HULQLQ�UHQJLQGH�ELU�GH÷LúLP� ROP DP DVÕ�úX�VRQXoODUGDQ�ELULVLQL�LIDGH�HGHU�� � �� %X�EDNWHUL�QLWUDWÕ�
nLWULWH�UHG•NOHP HP LúWLU�� EX� KDOGH�WHVWLQ�VRQXFX�JHUoHNWHQ� QHJDWLIWLU�� � �� %X� EDNWHUL�QLWUDWÕ�QLWULWH�
UHG•NOHP Lú�� DP D�QLWULW�V• UDWOH�EDúND�NRP SRQHQWOHUH�ED÷ODQDUDN�D\ ÕUDoODUGDQ�JL] OHQP LúWLU�� 7HVWLQ�
sonucu pozitiftir ama negatif görünmektedir. (gUQH÷LQ�QLWUDW�LNL�GHID�UHG•NOHQLUVH�VRQXoWD�QLWULW�GH÷LO��1+3, N2, 
NO, N2O veya hydroxylamine� úHNOLQH� G|Q•ú•U�� $\ÕUDoODU� EXQODUÕ� WHVSLW� HGHPH]). Bunu anlamak için, negatif 
VRQXo� YHUHQ� EHVL�\ HUL� LoHULVLQH�N• o• N�ELU�P HWDOLN� oLQNR� SDUoDVÕ�DWÕODUDN�QLWUDWODU�P DQXHO�RODUDN�
nLWULWH� LQGLUJHQP HOL�YH� NÕUP Õ] Õ�UHQN�ROXúXP X� DUDQP DOÕGÕU�� %X� GR÷UXODP D�LúOHP LQLQ�VRQXFXQGD�
NÕUP Õ] Õ�UHQN� J| U• OP HVL�� RUWDP GD� LQGLUJHQP HP Lú� QLWUDW�EXOXQGX÷XQX� YH� EDNWHULQLQ� QLWUDW�
UHG•NWD] ODUÕQÕQ�EXOXQP DGÕ÷ÕQÕ�\ DQL�WHVWLQ�VRQXFXQ�QHJDWLI�ROGX÷XQX�J| VWHULU� 

KonWURO�DP DFÕ�LOH� QHJDWLI� WHVWOHU�WHNUDUODQDELOLU�YH\ D� QHJDWLI� NRQWURO�RODUDN�Acinetobacter 
baumannii, pozitif kontrol olarak ise Escherichia coli�NXOODQÕODELOLQLU� 

Bu test Mycobacterium¶ODU�LoLQ� \ DSÕODFDNVD� EHVL\ HUL�P RGLIL\ H� HGLOP HOL�� ODNWLN�DVLW�LODYH�
edilmHOL�YH�LQN•EDV\ RQ�V• UHVL�W• UH�X\ JXQ�RODUDN�X] DWÕOP DOÕGÕU� 
Oksidaz testi: 
 7DQÕP � Cytochrome C oxydase�HQ] LP LQLQ�YDUOÕ÷ÕQÕ�DUD\ DQ�ELU�WHVWWLU��%X�HQ] LP� GHP LU�LoHUHQ�
ELU�KHP RSURWHLQGLU��QRQIHUP HQWDWLI��DHURELN�� VROXQXP D�NDWÕOÕU��Pseudomonas, Neisseria, Vibrio ve 
Pasteurella’larda bulunur zorunlu anaeroplarda genellikle bulunmaz. 
 Prensip:�øQFHOHQHQ�EDNWHULGH�EX�HQ] LP� EXOXQX\ RUVD�D\ ÕUDoÕ�LQGRIHQRO�P DYLVL¶QH�RNVLWOHU�YH�
P DYL�UHQN�DoÕ÷D�oÕNDU� 
 øúOHP � %1 lik Kovac
V�RNVLGD]� D\ ÕUDFÕ��Tetramethyl-p-phenylenediamine dihydrochloride) 
veya Gordon - McLeod
V�RNVLGD]� D\ ÕUDFÕ��Dimethyl-p-phenylenediamine dihydrochloride) veya 
WLFDUL�RNVLGD]� GLVN�YH� D\ ÕUDoODUÕ�NXOODQÕODELOLU�� Direkt Plak Teknik: 2-�� GDP OD� D\ ÕUDo� GR÷UXGDQ�
EDNWHUL�NRORQLVL�• ] HULQH� GDP ODWÕOÕU�� øQGLUHNW�6WULS Teknik:� $\ ÕUDoODUGDQ� ELULVL�ELU�V• ] JHo� ND÷ÕGÕQD�
emdirilir ve üzerine bakteri kolonisi tatbik edilir. Önerilen metot budur. 
 ' H÷HUOHQGLUP H����� VDQL\ H�LoHULVLQGH�EDNWHUL�NRORQLVLQLQ�WHP DV�HWWL÷L�V• ] JHo�ND÷ÕGÕQÕQ�YH\ D�
• ] HULQH�D\ ÕUDo�GDP ODWÕODQ�NRORQLQLQ�NR\ X� P DYL�UHQN�DOP DVÕ�SR] LWLI�VRQXoWXU�� ��� VDQL\ H�LoHULVLQGH�
ROXúDQ� UHQNOHúP H� GXUXP XQGD�WHVW� WHNUDUODQP DOÕGÕU�� GDKD�JHo� ROXúDELOHFHN� UHQNOHúP HOHU�
GH÷HUOHQGLULOP H] �� 1 LNHO�� NURP� YH� SDVODQP D]� oHOLNGHQ�\ DSÕOP Õú� | ] HOHU�\ HULQH� D÷DoWDQ�\ DSÕOP Õú�
N• UGDQODU�NXOODQÕOP DOÕGÕU�� d •QN•� P HWDO�\ • ] H\ LQGH� ROXúDQ� RNVLWOHU�WHVWLQ�VRQXFXQX�\ DQOÕú� SR] LWLI�
yapar. Negatif kontrol olarak E. coli , pozitif kontrol için ise P. aeruginosa�NXOODQÕODELOLQLU� 
ß-D-galaktozidaz (ONPG) testi: 
 7DQÕP � Bakteri hücresi laktozu kullanabilmek için önce: 1) Laktozu bir permease enzimi ile 
K•FUH�LoHULVLQH� DOÕU�� GDKD�VRQUD�� � �� K•FUH�LoHULVLQH� DOGÕ÷Õ�ODNWR] X� �LQWUDVHO• OHU�ELU�HQ] LP� RODQ�ß-
galactosidase ile hidrolize eder. Bu test, ß-JDODNWR] LGD] 
ÕQ�YDUOÕ÷ÕQÕ�\ DQL� ODNWR] D�SRWDQVL\ HO�HWNLOL�
bakterileri ortayD�oÕNDUWÕU��%X�WHVW�VRQXFX�SR] LWLI�RODQ�ELU�EDNWHUL�NDNWR] X�IHUP HQWH�HWP HN�] RUXQGD�
GH÷LOGLU�� 
 Prensip:� ( ÷HU�EDNWHULGH�‰-galaktozidaz enzimi varsa ortamda bulunan  O-Nitrophenyl-ß-D 
Galactopyranoside� �2 1 3* �� SDUoDODQDFDNWÕU�6RQXoWD�JDODNWR]�YH�O-Nitrophenyl�DoÕ÷D�oÕNDFDNWÕU��
Bunlardan O-Nitrophenyl�VDUÕ�UHQNOLGLU� 
 øúOHP �� øQFHOHQHFHN�EDNWHULQLQ�VDI� N• OW• U•QGHQ� ELU�NRORQL�2 1 3*� EX\\ RQD� HNLOHUHN�W• U•QH�
X\ JXQ�V• UH�LQN•EH�HGLOLU��6DUÕ�UHQN�DUDQÕU� 
 ONPG Buyyon: 
 Peptonlu su     750 ml 
 ONPG stok solusyonu  250 ml 
 
 ONPG Stok Solusyonu: 
 ONPG     6 g 
 0.01M Na2HPO4   1 lt 
 
 ' H÷HUOHQGLUP H�� øQN•EDV\ RQX�WDNLEHQ� ROXúDQ�VDUÕ�UHQN�SR] LWLI� WHVW�VRQXFXQX�YHULU�� 2 1 3*�
VWRN�VROXV\ RQX�EX] GRODEÕQGD�YH�NDUDQOÕNWD�VDNODQP DOÕGÕU� 
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Safraya tolerans: 
 7DQÕP �� %D] Õ�EDNWHULOHU�EDUVD÷ÕQ� GR÷DO�NRQDNoÕVÕ�ROXS� ELU�NDUDFL÷HU�VDOJÕVÕ�RODQ�VDIUDQÕQ�
� ��� NRQVDQWUDV\ RQODUÕQD� ELOH�WROHUDQV�J| VWHULUOHU�� %X� WHVW�R� EDNWHULQLQ�VDIUDGD�\ DQL�EDUVDNWD�
\ DúD\ ÕS�\ DúD\ DP DGÕ÷ÕQÕ�WHVSLW�HGHU��B. fragilis
LQ�GL÷HU�* UDP� QHJDWLI�DQDHURSODUGDQ�D\ ÕUÕP ÕQGD�YH�
ED] Õ� HQWHUREDNWHULOHU� YH� '� JUXEX� VWUHSWRNRNODUÕQ� D\ ÕUÕP ÕQGD� DQDKWDU� WHVWWLU�� %X� WHVW��
Pneumococcus�JHQXVXQD�X\ JXODQDQ�VDIUDGD�OL] LV�WHVWLQGHQ�ED÷ÕP VÕ] GÕU� 
 Prensip:� øoHULVLQGH�� ��� VDIUD� EXOXQDQ� ELU� EHVL\ HULQGH� •UHP H� ROXS� ROP DGÕ÷ÕQD�
EDNÕOP DVÕQGDQ�LEDUHWWLU� 
 øúOHP :� øQFHOHQHFHN� EDNWHULQLQ� VDI� NRORQLVL�VDIUDOÕ�DJDU�LoHULVLQH� HNLOLU�� W• U•QH� X\ JXQ�
VÕFDNOÕNWD�X\ JXQ�V• UH�LQN•EH�HGLOLU��• UHP H�DUDQÕU� 
 6DIUDOÕ�$JDU� 
 . XUXWXOP Xú�| N• ]� VDIUDVÕ    40 g 
 At serumu      50 ml 
 Et infuzyon agar(veya türe uygun besiyeri) 1 lt 
 
 De÷HUOHQGLUP H��øQN•EDV\ RQX�WDNLEHQ�VDGHFH�•UHP H�DUDQÕU�� . RORQL�P RUIRORMLVL��NRORQL�UHQJL�
YH\ D�P LNURVNRSL�EDNÕOP D] ��%DNWHUL�NRORQLVLQLQ�P HYFXGL\ HWL�SR] LWLI�WHVW�VRQXFX�LoLQ�\ HWHUOLGLU� 
 7LFDUHWWHQ�WHP LQ� HGLOHELOHQ�VDIUD� GLVNOHUL�GH�YDUGÕU�� DQWLEL\ RWLN�GLVNOHUL�JLEL�HNLP� \ DSÕOP Õú�
DJDU�\ • ] H\ LQH�EÕUDNÕOÕS�] RQ�|Oo• P •� \ DSÕODELOLU��' LVN�NXOODQÕP Õ�DQDHURSODU�LoLQ�WHUFLK�HGLOLU�� 
Safrada lizis : 
 7DQÕP �� 3Q|P RNRNODUÕ�GL÷HU�VWUHSWRNRNODUGDQ�D\ ÕUP DN�LoLQ�\ DSÕODQ�ELU�WHVWWLU�� 3Q|P RNRNODU�
enterik ekolojiye (safraya) fazla GX\ DUOÕGÕUODU��2 UWDP GD�VDIUD�P HYFXGL\ HWLQGH�SQ|P RNRN�RWROL] LQOHUL�
(alanin-muramyl-amidase�� DNWLYH�ROXU�YH�EDNWHUL�K•FUHVL�SDUoDODQÕU��%X�WHVW�VDIUD\ D�WROHUDQV�WHVWL�
GH÷LOGLU�YH�EX�WHVW�LoLQ�VDIUDGD�HULP H�LIDGHVL�P DNXO�ELU�WHULP� GH÷LOGLU� 

Prensip: Bakteri k• OW• U•�• ] HULQH�VDIUD�HNOHQLU��EX\\ RQXQ�RSWLN�JHoLUJHQOL÷LQH�EDNÕODUDN�OL] LV�
DUDQÕU�� 2 WROL] LVH� GLUHQHQ� SQ|P RNRNODUÕQ�\ DQOÕú�QHJDWLI� VRQXoODUÕQÕ�HQJHOOHP HN�LoLQ�YH�EDNWHULQLQ�
otolizinlerini aktive etmek için buyyona sodium deoxylate eklenebilir. 

øúOHP � PnömoNRN�ROGX÷XQGDQ�ú•SKHOHQLOHQ�VWUHSWRNRN�| UQH÷L� LNL�D\ UÕ�EX\\ RQGD� EROFD�
• UHWLOLS� S+� VÕ�� �� -� ��� \ D� D\ DUODQÕU�� � ��� OXN�sodium deoxylate solüsyonu eklenir. Bir tanesinin 
üzerine %9-��� OLN�| N• ]� VDIUDVÕ��YH\ D� RQXQ�\ HULQH� RQD� HúGH÷HU�RODUDN� VDIUD� DVLWL�RODQ�sodium 
taurocholate�� HNOHQLU�� ��� GD NLND� HW• YGH� EÕUDNÕOÕU�� +HU�LNL�W•S�� RSWLN�RNX\ XFXGD�YH\ D� J| ]� LOH�
EDNÕODUDN� P XND\ HVH� HGLOLU�� NRQWURO�W•S•QH� NÕ\ DVOD� N• OW• U�VÕYÕVÕQÕQ� UHQJLQLQ� DoÕOÕS� DoÕOP DGÕ÷Õ�
\ RNODQÕU� 

' H÷HUOHQGLUP H�  Safra ilave edilen buyyonda, kontrol tüpünH�NÕ\ DVOD�UHQN�DoÕOP DVÕ�SR] LWLI�
test sonucudur. 1 HJDWLI�NRQWURO�RODUDN�HQWHURNRN�NXOODQÕODELOLU� 
6LWUDW�NXOODQÕP Õ : 
 7DQÕP � Sodium citrate bir sitrik asit tuzudur ve trikarboksilik asit siklusu (Tricarboxylic Acid 
Cycle, TCA, Krebs' cycle) içerisinde bir mHWDEROLW�RODUDN�\ HU�DOÕU��%D] Õ�EDNWHULOHU�NDUERQKLGUDWODUÕQ�
GÕúÕQGD�EX�P HWDEROLWL�GH�ELU�HQHUML�YH�NDUERQ�ND\ QD÷Õ�RODUDN�NXOODQDELOLUOHU�� 
 Prensip:�%X�WHVW�\ DSÕOÕUNHQ�EDNWHUL�| UQH÷L�SURWHLQ�YH�NDUERQKLGUDWODUGDQ�\ RNVXQ�ELU�RUWDP D�
HNLOHUHN� VLWUDWÕ�NXOODQP D\ D�] RUODQÕU�� ( ÷HU�EDNWHUL�VLWUDWÕ�NXOODQDELOLUVH� ED] LN�• U•QOHU�DoÕ÷D�oÕNDUÕU��
d •QN• �� EHVL\ HUL� LoHULVLQGH�VLWUDWD� ED÷OÕ�RODUDN�EXOXQDQ�NDW\ RQODU�� VLWUDW�D\ UÕOÕQFD� DP RQ\ D÷D��
amonyuma (NH4

+) ve amonyum hidroksit’e (NH42 + �� G|Q•ú• U�� 2 OXúDQ� DONDOL�RUWDP GD� EXOXQDn 
EURP WLP RO�P DYLVL�S+� LQGLNDW| U•�RODUDN�ED]� ROXúXP XQX�J| VWHULU� 
 øúOHP � Denecek bakterinin saf kültüründen bir koloni Simmon’s Sitrat agar'a (veya Koser’s 
VLWUDW�DJDUÕQD�� HNLOLU��RSWLP DO�V• UHGHQ�ELUD]� GDKD�X] XQ�ELU�V• UH�LQN•EH�HGLOLU��h UHP H�YH�P DYL�UHQN�
arDQÕU� 
 Simmons Citrate agar: 
 Ammonium dihydrogen phosphate  1 g 
 Dipotassium phosphate    1 g 
 Sodium chloride      5 g 
 Sodium citrate     2 g 
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 Magnesium sulfate     0.20 g 
 Agar       15 g 
 Bromthymol blue     0.08 g 
 Distile su      1 lt 
 
 ' H÷HUOHQGLUP e:� ��� VDDWOÕN�LQN•EDV\ RQX�WDNLEHQ�NRORQL�JHOLúP HVL�SR] LWLI� WHVW�VRQXFX�LoLQ�
\ HWHUOLGLU�� d •QN•� EX� EHVL\ HULQGH� EDNWHULQLQ�NXOODQDELOHFH÷L�VLWUDWWDQ� EDúND� ELU�NDUERQ�ND\ QD÷Õ�
\ RNWXU�� . RORQL�JHOLúL\ RUVD� VLWUDWÕ�NXOODQDELOL\ RU�GHP HNWLU�� . RORQLOHU�HWUDIÕQGD�NR\ X� mavi renk 
ROXúXP X�SR] LWLI�VRQXFX�GHVWHNOHU�� . RORQL�JHOLúP Lú�DQFDN�P DYL�UHQN�DOP DP Õú�EHVL\ HUOHULQLQ��GDKD�
X] XQ�V• UH�LQN•EDV\ RQX�\ DSÕODUDN�UHQN�ROXúXP X�DUDQP DVÕQD�JHUHN�\ RNWXU��$QFDN�EHNOHQLUVH�P DYL�
UHQN�ROXúDFDNWÕU� 
 Pozitif kontrol için Enterobacter aerogenes, negatif kontrol için Esherichia coli�NXOODQÕODELOLU� 
Üreaz testi: 
 7DQÕP � Üre (NH2-CO-NH2), karbonik asitin bir diamide türevidir. Bütün diamitler kolayca 
amonyak ve CO2
H�KLGUROL] H�ROXUODU�� GDKD�VRQUD�DP RQ\ XP� NDUERQDWD�G|Q•ú• UOHU��%D] Õ�EDNWHULOHU�
üreaz (urease�� HQ] LP OHUL�LOH�úX�UHDNVL\ RQX�NDWDOL] OHUOHU�� (NH2-CO-NH2) + 2 H2O + urease F!� &2 2 
+ H2O + 2NH3 <F!�� 1+ 4)2CO3 
 Prensip:�%DNWHUL�� LoHULVLQGH�•UH�EXOXQDQ�EHVL\ HULQGH�•UHWLOHUHN�• UH¶QLQ�ED] LN�\ ÕNÕP� • U•QOHUL�
pH indikatörü ile izlenir. 
 øúOHP �� øQFHOHQHcek bakterinin saf kültüründen bir öze dolusu Stuart's üre buyyona veya 
Christensen
V�• UH�DJDU
D�HNLP� \ DSÕODUDN�W• U•QH�X\ JXQ�V• UH�LQN•EH�HGLOLU��S+� LQGLNDW| U•QGHNL�UHQN�
GH÷LúLP L�J| ] OHQLU� 
 Stuart's Urea Broth 
 Yeast extract     0.1 g 
 Monopotassium phosphate  9.1 g 
 Disodium phosphate    9.5 g 
 Urea       20 g 
 Phenol red     0.01 g  S+�  � � �����D \ DUODQÕU 
 Christensen's Urea Agar 

Pepton     1 g  
Glucose     1 g 

 Sodium chloride    5 g 
 Monopotassium phophate   2 g 
 Urea      20 g 
 Phenol red     0.012 g 
 Agar      15 g  S+�  � � ���D \ DUODQÕU 
 
 ' H÷HUOHQGLUP H�� %D] Õ�P LNURRUJDQL] P DODU�(Proteus ve Actinobacillus gibi) 1-2 saat içinde 
üreyi hidrolize edebilir, daha az aktif türler ise 2 veya 3 gün gereksinebilir. Her iki besiyeri de alkali 
S+ 
GD�NÕUP Õ] Õ�UHQN�DOÕU�� %X�UHQN�GH÷LúLP L�SR] LWLI� UHDNVL\ RQ� � DQODP ÕQD�JHOLU�� %HVL\ HUL�VDUÕ�UHQJLQL�
NRUXP Xú�LVH�QHJDWLI�UHDNVL\ RQ�RODUDN�\ RUXP ODQÕU� 
 Pozitif kontrol için Proteus'lar, negatif kontrol için Escherichia coli�� ] D\ ÕI�SR] LWLI�NRQWURO�LoLQ�
ise Klebsiella�W• UOHUL�NXOODQÕODELOir. 
' L÷HU�EL\ RNLP \ DVDO�WHVWOHU : 
Adanitol (ribitol):� 5 LER] 
XQ�LQGLUJHQP H�LOH�\ ÕNÕOP Õú� • U•Q•G• U�� %D] Õ�EDNWHULOHU�EXQX� SROLKLGULN�ELU�
DONROH�G|Q•úW• UHELOLU� 
Dulsitol (galactitol) ve sorbitol (glucitol): * OXNR] XQ� DOGHKLW�JXUXEXQXQ�LQGLUJHQP HVL�VÕUDVÕQGD�
ortayD� oÕNDQ� SROLKLGULN� DONROOHUGLU�� &� JUXEX�VWUHSWRNRNODU, E. coli, K. pneumonia  ve birçok 
Salmonella için identiktir. 
Mannitol'e etki: 0 DQQR]�YH\ D�IUXNWR] XQ�\ ÕNÕP� • U•QOHULQGHQ�ROXS�SROLKLGULN�ELU�DONROGXU��E. coli��ED] Õ�
Salmonella, Mycobacterium ve Bacillus W• UOHUL�WDUDIÕQGDQ�P HWDEROL] H�HGLOLU� 
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Eritritol: Eritroz (erythrose�� LVLP OL�úHNHULQ� SDUoDODQP DVÕ�LOH� RUWD\ D�oÕNDQ� ELU�DONROGXU�� . LP \ DVDO�
\ DSÕVÕ��&+ 2OH(CHOH)2CH22 +� GÕU��%D] Õ�EDNWHULOHU�HULWULWROX�P HWDEROL] H�HGHELOLUOHU� 
øQRVLWRO
H�HWNL� �øQRVLWRO��hexahydroxycyclohexane genel ismi ile bilinir. Bakterilerin fosfolipitlerinde 
\ HUDOÕU�� ' RNX]� IDUNOÕ�VWHUHRNLP \ DVDO�IRUP X� EXOXQXU�� %DúOÕFDODUÕ�úXQODUGÕU : Myo-inositol, scyllitol 
�DP LQRJOLNR] LW�DQWLEL\ RWLNOHULQ�oHNLUGH÷LQL�ROXúWXUXU��� d-inositol, ve l-inositol vs. BD] Õ�EDNWHULOHULQ�
beslenme gereksinimidir. Bilhassa K. pneumonia�D\ ÕUÕP ÕQGD�ID\ GDOÕGÕU� 
Salisin'e etki: O-Hydroxymethil-Phenyl-ß-D-glucopyranoside�� %X� P DGGHQLQ� EDNWHUL�WDUDIÕQGDQ�
P HWDEROL] H�HGLOLS�HGLOP HGL÷L�ELOKDVVD�S.pyogenes, K.pneumonia ve  S.marcences için identiktir. 
Gliserol fermentasyonu: Gliserol bir alkoldür. Alkolik fermentasyonun bir minör ürünüdür. Fakat 
alkali ortamda veya ortamda bisülfit mevcudiyetinde çok miktarda dihydroxyacetone phosphate 
DoÕ÷D�oÕNDU�YH�1 $'+ 2� WDUDIÕQGDQ�glycerol-3-phosphate¶D� G|Q•úW• U• O• U�� ' DKD�VRQUD� EX�P DGGH�
GHIRVIRULOH�HGLOHUHN�HQHUML�DoÕ÷D�oÕNDUÕOÕU�YH�JOLVHURO�P H\ GDQD�JHOLU��%X�\ ROX�NXOODQDUDN�HQHUML�WHP LQ�
ED] Õ�EDNWHULOHU�LoLQ�EX�WHVW�LGHQWLNWLU���Bacillus gibi). 
1 LúDVWD� KLGUROL] L� Bakterinin türüne uygun, proteinden zengin ama karbonhidrattan fakir bir 
EHVL\ HULQH�QLúDVWD�LODYH�HGLOLU��øQRN• ODV\ RQX�WDNLEHQ��X\ JXQ�V• UH�LQN•EH�HGLOLU��Nolonilerinin üzerine 
Gram's iodine solusyonundan 1-��GDP OD�EÕUDNÕOÕU��5 HQNVL]� NDOP DVÕ�QLúDVWDQÕQ�KLGUROL] H�ROGX÷XQX�
gösterir. 
Kazein hidrolizi: Bakterinin türüne uygun, karbonhidrattan zengin ama proteinden fakir bir 
besiyerine inek sütü ilave edilir. Uygun süre inkübe edilir, kD] HLQ�KLGUROL] H�ROP XúVD�NRORQL�oHYUHVL�
úHIIDIWÕU� 
 
 

$1 $( 5 2 3/ $5 ,1� ø' ( 1 7ø) ø. $6<2 18 � 
 Yukardaki testler anaerobik atmosIHU�DOWÕQGD� DQDHURSODU�LoLQ� GH�\ DSÕODELOLU�� ( ÷HU�WHVWLQ�
DQDHURELN�EDNWHULOHU�LoLQ�\ DSÕOP DVÕ�ELU�| ] HOOLN�DU] HGL\ RUVD��EX�GXUXP� WHVW�DQODWÕOÕUNHQ�DoÕNODQP ÕúWÕU��
. OLQLN�|QHP L�RODQ� ED] Õ�DQDHURELN�EDNWHULOHULQ�NRORQL�P RUIRORMLVL�� SLJP HQW�YH�IORUHVDQV�| ] HOOLNOHUi 
Tablo 11-�� µGH�YHULOP LúWLU�� 
 
Tablo 11-1 . OLQLN�|QHP L�RODQ�ED] Õ�DQDHURS�EDNWHULOHULQ�N• OW• U�| ] HOOLNOHUL� 
. • OW• U�| ] HOOL÷L 0 XKWHP HO�EDNWHUL�oHúLGL 
$JDUÕ�GHOHQ�NRORQL 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 çomak. 

. ÕUP Õ] Õ�IORUHVDQV Prevotella intermedia, Prevotella loeschii 
<HúLOLP VL�IORUHVDQV Fusobacterium türleri 
%HVL\ HULQLQ�\ HúLOOHQP HVL Fusobacterium türleri 
Çift zonlu ß hemoliz Clostridium perfringens 
Sahanda yumurta görünümü Fusobacterium necrophorum, Fusobacterium varium 
øUL�YH�oHQWLNOL�NRORQL Clostridium türleri 
0 HG•]� EDúÕ�NRORQL Clostridium septicum 
$] Õ�GLúL�J| U•QW• V•  Actinomyces türleri 
Benekli koloni Fusobacterium nucleatum 
%X\\ RQGD�N• P HOHúP H Clostridium septicum, Clostridium sordelli 
 
 
g Q�7DQÕ�3ODNODUÕ��3UHVXP SWR�SODWHV��3 lü kuadrant plaklar): 
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 7DQÕP � Lombard ve 
' RZHOO�WDUDIÕQGDQ�JHOLúWLULOP Lú�
YH� &'&� WDUDIÕQGDQ�NDEXO�
J| U•S� VWDQGDUGL] H� HGLOP Lú�ELU�
anaerop identifikasyon 
SURVHG•U•G• U�� %X� LúOHP� LoLQ�
her birisL�G|UGH� E|O•QP • ú� • o�
tane standart petri kutusu 
NXOODQÕOÕU��Bu plaklar 1 den 3 e 
NDGDU�QXP DUDODQGÕUÕOÕU�� +HUELU�
SHWUL� NXWXVX� VD÷� • VWWHQ�
EDúOD\ ÕS�� VDDW�LVWLNDP HWLQH�
GR÷UX� G|QHFHN� úHNLOGH� $�
harfinden D harfine kadar 
isimlendirilir (1A,1B,1C,1D; 
2A,2B,2C,2D; 3A,3B,3C,3D) 
ve her birisine LD agar 
(Lomber-' RZHO�DJDU��YH�IDUNOÕ�
NDWNÕ� P DGGHOHUL� LoHUHQ�
besiyerleri konulur. Böylece 
ELUELULQGHQ�IDUNOÕ�| ] HOOLNWH�RODQ�
��� WDQH�SODN�VHULVL�ROXúWXUXOXU��
%X�•o�SHWUL�NXWXVXQGDQ�EDúND�
�� DGHW�&'&� DQDHURS� NDQOÕ�

DJDU�GD�NXOODQÕOÕU��%N] ��ùHNLO��� -1. 
 
 Prensip:� 7DQÕP ODQDQ� EX�\ |QWHP GH� DQDHURS�LGHQWLILNDV\ RQD� SUDWLN� ELU�\ DNODúÕP� HVDV�
DOÕQP ÕúWÕU�� 7HN�ELU�EDNWHUL�| UQH÷LQH� ��� WDQH�EL\ RNLP \ DVDO�YH�IL]\ RORMLN�WHVWL�WHN�ELU�LQN•EDV\ RQGD�
yapmak mümkündür. Besiyeri modifiye edilebilir. LD agar�\ HULQH�|UQH÷LQ�3<�DJDU�NXOODQÕODELOLU�YH\ D�
EHVL\ HUL�VD\ ÕVÕ�DP DFD� | ] HO�úHNLOGH� DUWÕUÕODELOLU�� %| \ OHFH� DQDHURS�LGHQWLILNDV\ RQD� ELU�HVQHNOLN�YH�
oDEXNOXN�JHWLULOP LúWLU� 
 øúOHP �� øQFHOHQHFHN� �EDNWHULQLQ�VÕYÕ�EHVL\ HULQGHNL���� VDDWOÕN� VDI� N• OW• U•� 0 F) DUODQG�1 R���
bXODQÕNOÕN�VHYL\ HVLQH�D\ DUODQÕU�YH�KHU�SODNWDNL��� oH\ UH÷H�YH��� WDQH�NDQOÕ�DJDUD�HúLW�P LNWDUGD�HNLP�
\ DSÕOÕU��%LULQFL�SOD÷ÕQ�'� oH\ UH÷LQH�HNLP� \ DSÕOGÕNWDQ�VRQUD�(LD agar bulunan sol-üst çeyrek) agar yüzeyine 
VWHULO�ELU�NXUXWP D�ND÷ÕGÕ�\ HUOHúWLULOLU��EX�ND÷ÕW�GDKD�VRQUD�LQGRO�WHVWLQGH�NXOODQÕODFDNWÕU� 
 &'&� NDQOÕ�DJDU�• ] HULQH���,8� SHQLVLOLQ�� ����� � J�P O�NRQVDQWUDV\ RQGD�NDQDP LVLQ�� ��� � J�P O�
NRQVDQWUDV\ RQGD�ULIDP SLQ�HP GLULOP Lú�GLVNOHU�\ HUOHúWLULOLU�� %XQODUÕQ�WLFDUL�RODQODUÕ�GD�YDUGÕU��%HFWRQ�
Dickinson, MD).  
 øNLQFL�&'&� DQDHURS�NDQOÕ�DJDU�• ] HULQH�636� YH�QLWUDW�HP GLULOP Lú�GLVNOHU�\ HUOHúWLULOLU��636� GLVN�
KD] ÕUODP DN�LoLQ�� � OLN�636� VROXV\ RQXQGDQ����� O�DOÕQÕU��VWDQGDUW�DQWLEL\ RWLN�GX\ DUOÕN�GLVNLQH��ó� LQFK��
HP GLULOLU�� NXUXWXOXU�� 7LFDUHWWH�* URED[� GLVNOHUL�DGÕ�LOH�ELOLQLU��5 RFhe diagnostic, Nutley, NJ). Bunlar 
RGD�ÕVÕVÕQGD���D\ ��EX] GRODEÕ�YH�NDUDQOÕNWD�GDKD�X] XQ�V• UH�VWDELOGLU��1 LWUDW�GLVNL�KD] ÕUODP DN�LoLQ���� J�
KNO3 ve 0.1g Na2MoO4.2H2O (sodium molibdate)� ���� P O�GLVWLOH�VX�LoHULVLQGH�o| ] • O• U�� 3RU�oDSÕ�
� ���� � P� RODQ�ILOWUH�NXOODQÕODUDN�VWHULOOHQLU��NXUXWP D�ND÷ÕGÕ�GLVNLQH���� � O�RODUDN�HP GLULOLU�YH�NXUXWXOXU� 
 øQRN• OH�HGLOHQ�SODNODU��EDNWHULQLQ�W• U•QH�X\ JXQ�V• UH�LQN•EH�HGLOLU� 
 ' H÷HUOHQGLUP H�� �� WDQH�&'&� NDQOÕ�DJDUGD� KHP ROL] �� SLJP HQW��IORUHVDQV�� * UDP� UHDNVL\ RQ��
hareket ve penisilin, ULIDP SLQ��NDQDP LVLQ�GLUHQFL�EDNÕOÕU��636 ��3HQLVLOLQ�YH�NDQDP LVLQ�GLVNL�LoLQ��� �
PP �� ULIDP SLQ�GLVNL�LoLQ� ��� PP� GHQ�GDU�] RQODU�GLUHQoOL�� GDKD�JHQLú�] RQODU�LVH�GX\ DUOÕ�RODUDN�QRW�
HGLOLU�� 1 LWUDW�GLVNL�• ] HULQH�� QLWUDW�UHG•NVL\ RQ�WHVWLQGH� DQODWÕODQ� D\ ÕUDoODU�GDP ODWÕOÕU�YH� RUDGD�
DQODWÕOGÕ÷Õ�úHNLOGH�GH÷HUOHQGLULOLU��$QWLEL\ RWLN�GX\ DUOÕOÕN�GLVNOHULQLQ�\ RUXP X�7DEOR��� -� ¶GH�YHULOP LúWLU��
Plak-� ¶LQ�$� oH\ UH÷L�úX�WHVWOHUH� KL] P HW�HGHU�� HVNXOLQ� KLGUROL] L�� + 26� ROXúXP X�YH�NDWDOD] �� 3ODN-1B 
oH\ UH÷LQGH�OLSD]�YH�OHVLWLQD]� DNWLYLWHVL�EDNÕOÕU��3ODN-� &�YH�'� oH\ UHNOHULQGH�VÕUDVÕ�LOH�VDIUD\ D�WROHUDQV�

 
ùHNLO��� -1 gQWDQÕ�SODNODUÕ�LOH�DQDHrop identifikasyon yöntemi. Herbirisi 
G|UGH�E|O•QP•ú��$���'��YH�LoHULVLQGH�GH÷LúLN�NDWNÕ�PDGGHOHUL�EXOXQDQ�/'�DJDU�
(Lomber-Dowel agar) EHVL\HUL�YH���WDQH�&'&�NDQOÕ�DJDUD�HNLP�\DSÕOÕU��3ODN-
1A-'�VÕUDVÕ�LOH�/'�HVNXOLQ�DJDU��/'�\XPXUWD�VDUÕVÕ�DJDU��/'�VDIUD�Dgar, sade LD 
agar içerir. Plak-2A-'�VÕUDVÕ�LOH�/'�QLúDVWD�DJDU��%-LD süt agar, LD DNA agar, 
LD glikoz agar içerir. Plak-3A-'�VÕUDVÕ�LOH�LD laktoz agar, LD ramnoz agar, LD 
jelatin agar, LD mannitol agar içerir. 
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YH�LQGRO�EDNÕOÕU�� 3ODN-� ¶GH�VÕUD�LOH�QLúDVWDQÕQ�KLGUROL] L�� ND] HLQ�KLGUROL] L�� '1 $]� DNWLYLWHVL�YH�JOXNR]�
IHUP HQWDV\ RQX�EDNÕOÕU��3ODN-� ¶WH�$�%�YH�'� oH\ UHNOHULQGH�VÕUDVÕ�LOH�ODNWR] ��UDP QR]� IHUP entasyonu ve 
P DQQLWRO¶X�NXOODQP D�DUDúWÕUÕOÕU��&�oH\ UH÷LQGH�MHODWLQ�KLGUROL] L�LQFHOHQLU��%X�WHVWOHULQ�WHNHU�WHNHU�QDVÕO�
\ RUXP ODQDFD÷Õ�EX� NRQXQXQ�LoHULVLQGH�LOJLOL�EDúOÕN� DOWÕQGD� DQODWÕOP ÕúWÕU�� Bakteri identifikasyon 
WDEORODUÕ�( N-�� WH�YHULOP LúWLU� 
 
Tablo 11-2  g Q�WDQÕ�SODNODUÕQGD�NXOODQÕODQ�DQWLEL\ RWLN�GLVNOHULQLQ�\ RUXP ODQP DVÕ�� {R, dirençli; S, 
GX\ DUOÕ��±��GH÷LúNHQ�VRQXoODUÕ�LIDGH�HGHU�` 

Denenen antibiyotik  
Üretilen anaerop mikroorganizma Colistin  

(10� g) 
Kanamisin  
(1 mg) 

Vancomycin  
(5� g) 

Bütün Gram pozitifler R R S 
Gram negatif koklar S S R 
Bacteroides fragilis grubu R R R 
Bacteroides ureolyticus grubu S S R 
' L÷HU�Bacteroides’ler ± R R 
Fusobacterium’lar S S R 
Prevotella ± R R 
 
Anaerop identifikasyon kitleri: 
 øGHQWLILNDV\ RQGD�NXOODQP DN� • ] HUH� ODERUDWXYDUGD� KD] ÕUODQDQ� E•W•Q� NLP \ DVDO�P DGGHOHU��
EHVL\ HUOHUL�YH�D\ ÕUDoODU��N• o• N�DP SXOOHUH�YH�úLúHOHUH�GROGXUXOXS�NXWX�LoHULVLQGH�NXOODQÕP D�KD] ÕU�ELU�
úHNLOGH�VDWÕOÕU�� Bunlara identifikasyon kitleri dHQLU�� 7LFDUL� LGHQWLILNDV\ RQ�NLWOHULQLQ�VD\ ÕVÕ���� •Q �
• ] HULQGHGLU�� DQFDN�• ] HULQGH� HQ�oRN� oDOÕúP D�\ DSÕODQ�$3 ,-20A (Analytab,NY) ve Minitek (Becton 
Dickinson, MD)’tir.  Her ikisi de asakkarolitik anaeroplar ve Gram negatif koklar için yetersiz 
görünmektedirler��<DSÕODQ�NDUúÕODúWÕUP DOÕ�oDOÕúP DODU�3UHVXP SWR�3ODWHV��g QWDQÕ�3ODNODUÕ��\ |QWHP LQLQ�
KHU�W• UO•� LGHQWLILNDV\ RQ�NLWLQGHQ� GDKD� GH÷HUOL�ROGX÷XQX�J| VWHUP LúWLU�� %LU�oDOÕúP DGD�$3 ,-ZYM 
(Analtab, NY), API 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 
NDUúÕODúWÕUÕOP Õú�� VRQXoWD� EX�NLWOHULQ�LGHQWLILNDV\ RQ� GR÷UXOXN�GH÷erinin ortalama %60-��� D UDVÕQGD�
ROGX÷X� EXOXQP XúWXU�� <D] DUODU�EX� YH� EHQ] HU�NLWOHULQ� NXOODQÕP GDQ�NDOGÕUÕOP DVÕ�WHPP HQLVLQGH�
EXOXQP XúODUGÕU�� 
 5 DS,'� $1 $� ,,�NLWL�NXOODQDUDN�GDKD�|QFHGHQ�QH�ROGX÷X�ELOLQHQ�����DQDHUREXQ�� �� 
VLQL�GR÷UX�
olarak identifiye edilebilmiúWLU��%LU�EDúND�oDOÕúP DGD�LVH�����DQDHURS�EDNWHUL�NXOODQÕOP Õú�YH�D\ QL�NLW�
LOH�DQFDN�� ���ED NWHUL�| UQH÷L�GR÷UX�RODUDN�LGHQWLIL\ H�HGLOHELOP LúWLU�� 
 %D] Õ�DQDHURS�LGHQWLILNDV\ RQ�NLWOHUL��\ R÷XQ�LQRNXOXP� �0 DF) DUODQG�1 R�� ��NXOODQP DN�VXUHWL�LOH�� �
VDDWOÕN� LQN•EDV\ RQ dönemi sonunda bakterinin enzimatik (glycosidase, aminopeptidase) 
aktivitesine dayanarak identifikasyon yapabilmektedir. 24-��� VDDWOÕN�LQN•EDV\ RQ�G|QHP L�RODQ�NLWOHU�
LOH�EX���VDDWOLN�NLWOHU�DUDVÕQGD�NDUúÕODúWÕUP D�\ DSDQ�ELU�oDOÕúP DGD�����DQDHURS�EDNWHUL�NXOODQÕOP ÕúWÕU��
Bu bakterilerden 268 tane Bacteroides ve Fusobacterium’un %74'ü, 97 tane anaerobik kokun 
� �� 
L�� ��� WDQH�VSRUVX]� * UDP� SR] LWLI� DQDHURELN� oRP D÷ÕQ�� �� 
L�� ���� WDQH�Clostridium‘un %64'ü 
GR÷UX�LGHQWLIL\ H�HGLOHELOP LúWLU��6RQXoWD�DQODúÕOP ÕúWÕUNL�KHU�LNL�úHNLOGH�HOGH�HGLOHQ�VRQXoODU�ELUELULQH�
DQODP OÕ�úHNLOGH�\ DNÕQ�oÕNP DNWDGÕU�DP D�GR÷UXOXNODUÕ�WDUWÕúP DOÕGÕU��<D] DUODUÕQ�RUWDN�G•ú•QFHVL�LODYH�
WHVWOHU�JHUHNWL÷L�YH�KÕ] OÕ�VRQXo�JHUHNVLQLP L�GÕúÕQGD�KLoELU�NLWLQ�DQDHURELN�LGHQWLILNDV\ RQ�DP DFÕ�LOH�
NXOODQÕOP DP DVÕ�JHUHNWL÷LGLU�� $\ UÕFD�� NLWOHUH�LQRN• OH� HGLOHFHN�EDNWHUL�| UQH÷LQLQ� •UHWLFL�ILUP DODUÕQ�
EHOLUOHGL÷L� EHVL\ HUOHULQGH� KD] ÕUODQP DVÕ�JHUHNP HNWHGLU�� g UQH÷LQ� LQFHOHQHFHN� EDNWHUL� | UQH÷L�
Schaedler Blood Agar veya Cycloserine-&HIL[ LWLQ�) UXFWRVH�$JDU�LoHULVLQGH�•UHWLOP LúVH�NLWOHU�KDWDOÕ�
VRQXoODU�YHUP HNWHGLU�� ' R÷UX�LGHQWLILNDV\ RQ�DP DFÕ\ OD� •UHWLFL�ILUP DODU�NLWOHULQ�LoHULVLQH�JHUH÷LQGHQ�
ID] OD�oHúLWOLOLNWH�EHVL\ HUOHUL�LODYH�HWP HNWHGLU��EXQODU�LGHQWLILNDV\ RQ�NLWLQLQ�P DOL\ HWLQL�DUWÕUP DNWDGÕU�YH�
• UHWLFL�ILUP D\ D� ED÷ÕP OÕ�KDOH� JHWLUP HNWHGLU�� %LU�EDúND� SUREOHP� ] DP DQOD� ER] XQDELOHFH÷L�KDNOÕ�
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gerekçesi ile vit K1, L-F\ VWLQH�YH� \ HDVW�H[ WUDFW�NLWOHUH� HNOHQHP HP LúWLU�� 2 \ VDNL�EXQODU�ED] Õ�
Bacteroides ve Porphyromonas�W• UOHULQLQ�ED÷ÕP OÕ�ROGX÷X�P DGGHOHUGLU�� 
Gaz likit kromotografisi (Gas-Liquid-Chromotography, GLC): 
 7DQÕP ��$QDHUREL] P� NRQXVXQGD�DQODWÕOGÕ÷Õ�• ] HUH��DQDHURS�EDNWHULOHULQ��Embden-Meyerhof-
3DUQDV� \ ROX� LOH� HOGH� HWWLNOHUL�KHNVR]� \ ÕNÕP� • U•QOHUL�kendi türlerine özgüldür ve bu kimyasal 
maddeleri üredikleri ortama salarlar. GLC ile bakteri iGHQWLILNDV\ RQX�� EDNWHUL\ L�GH÷LO�� EDNWHULQLQ�
• UHGL÷L�RUWDP GDNL�KHNVR]� \ ÕNÕP� • U•QOHULQL�WHVSLW�HWP H� HVDVÕQD� GD\ DQÕU�� %X� •U•QOHU�� YRODWLO�YH\ D�
QRQYRODWLO�\ D÷�DVLWOHULGLU��* / &�LOH�LQFHOHQHQ�EDNWHULQLQ�JHQXVX�WDP� RODUDN�V| \ OHQHELOLU�DP D�VSHVLILN�
epitetini kesin� RODUDN� V| \ OHP HN�] RUGXU�� g UQH÷LQ� ELU�EDNWHULQLQ� •UHGL÷L�RUWDP D� E•WLULN�DVLW�YHUGL÷L�
tespit edilirse, bunun hangi Clostridium�ROGX÷XQX�V| \ OHP HN�] RUGXU��d •QN•� Clostridium’lar içerisinde 
��� WDQHVL�• UHGL÷L�RUWDP D�E•WLULN�DVLW�VDODU��Propinobacterium genusundaki bütün bakteriler ortama 
SURSL\ RQLN�DVLW�VDODU�� * / &� EXOJXODUÕ�LOH� GL÷HU�VWDQGDUW�EL\ RNLP \ DVDO�YH�IL]\ RORMLN�WHVW�VRQXoODUÕ�
ELUOHúWLULOGL÷LQGH�GDKD�GR÷UX�ELU�LGHQWLILNDV\ RQ�\ DSÕODELOLU��. DEXO�J| UHQ���WDQH�* / &�VWDQGDUGÕ�YDUGÕU��
Thermal Conductivity DetectorV��7&' ��� +H�JD] Õ�EDVÕQFÕ���� OE�LQ2,  NRORQ�ÕVÕVÕ����� ƒ&��HQMHNW| U�ÕVÕVÕ�
���� ƒ&��GHGHNW| U�ÕVÕVÕ����� ƒ&����YH�+ \ GURJHQ�) ODP H�,RQL] DWLRQ�' HWHFWRUV��) ,' ��� +H�JD] Õ�EDVÕQFÕ����
lb/in2��NRORQ�ÕVÕVÕ����� ƒ&��HQMHNW| U�ÕVÕVÕ����� ƒ&��GHGHNW| U�ÕVÕVÕ����� ƒ&���+HU�LNLVLQGH�GH�WDúÕ\ ÕFÕ�JD]�
helyum’dur ve okumalar 1 saniyede 1 mV seviyesindedir. FID, nonvolatil asitlerin tayini için 
önerilmez. 
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ùHNLO��� -2  Gaz likit kromotografi yönteminde NDOLEUDV\ RQ�VRO• V\ RQXQXQ�YHUGL÷L�SLNOHU��$ ���
muhtelif bakteri örneklerinin 3<*� EX\\ RQGD����� ƒ&�GH�YH���� VDDWOÕN�N• OW• U•Q•Q�7KHUP DO�
&RQGXFWLYLW\� ' HWHFWRU�FLKD] Õ�LOH�YHUGL÷L�SLNOHU��%�&�' � ��%DNWHULOHU�WDUDIÕQGDQ�KDQJL�\ D÷�DVLWOHULQLQ�
EHVL\ HULQH�VDOÕQGÕ÷Õ�WHVSLW�HGLOLU�YH�LGHQWLILNDV\ RQ�\ DSÕOÕU� 
 Pa, propionic acid; Aa, acetic acid��ø%$� isobutyric acid; Ba, butyric acid��ø9D��isovaleric acid; Va, valeric acid��ø&D��
isocaproic acid; Ca, caproic acid. 
 
 Prensip:�%DNWHULQLQ�•UHWLOGL÷L�VÕYÕ�EHVL\ HUL��ÕVÕWÕOP Õú�KHO\ XP� JD] Õ�LoHULVLQGHQ�JHoLULOLU�EX�VÕUDGD�
ROXúDQ�VÕFDNOÕN�GH÷LúLP OHUL�FLKD] � WDUDIÕQGDQ�HOHNWULNVHO�VLQ\ DOOHUH�G|Q•úW• U• O• U�� DP SOLIL\ H�HGLOHUHN�
ND\ ÕWODQÕU�� %HVL\ HULQGHNL�KHU�\ D÷� DVLWL�EHOLUOL�V• UHOHUGH�\ DQDU�YH�YROWDM�VÕoUDODP DODUÕ��SLN�� \ DSDU��
. DoÕQFÕ�GDNLND�EX�HOHNWULN�VLQ\ DO�GH÷LúLP L�P H\ GDQD�JHOGL\ VH��R�VÕUDGD�\ DQP DNWD�RODQ�\ D÷ asitinin 
QH�ROGX÷XQX�NDQWLWDWLI�RODUDN�LIDGH�HGHU��%XQXQ�LoLQ�|QFHGHQ�LoHULVLQGH�ELOLQHQ�P LNWDUGD�ELOLQHQ�\ D÷�
DVLWOHUL�EXOXQDQ� ELU�VÕYÕ�FLKD] GD� RNXQXS�ND\ ÕW�HGLOHUHN� FLKD]� NDOLEUH� HGLOP HOLGLU�� Volatil asit 
kalibrasyon solüsyonu için bir tüpe acetic, formic, propionic, isobutyric, butyric, isovaleric, valeric, 
isocaproic, caproic�DVLWOHU�YH�GLVWLOH�VX�VÕUDVÕ\ OD�� ���� �� � ���� �� � ���� �� � ���� �� � ���� �� � ���� �� � ���� ��
� ���� �� � ���� �� ���� P O�NRQXU�� +D] ÕU�VDWÕODQÕ�GD�YDUGÕU�(Supelco, Inc.). Nonvolatil asit kalibrasyon 
solüsyonu için bir tüpe pyruvic, lactic (%85), succinic, phenylacetic� DVLWOHU�YH�GLVWLOH�VX�VÕUDVÕ\ OD�
� ���� �� � ���� �� � ��� �� � ��� �� ���� P O�NRQXU�YH�FLKD] D�RNXWWXUXOXU�� � ùHNLO�� -2A’daki gibi voltaj pikleri 
HOGH�HGLOLU��+HU�ELU�SLN�KDQJL�\ D÷�DVLWLQLQ�QH�P LNWDUGD�EXOXQGX÷XQX�DQODWÕU� 
 øúOHP � %DNWHULQLQ� N• OW• U•Q•Q� \ DSÕOGÕ÷Õ�RUWDP GD�YRODWLO�\ D÷� DVLWOHUL� �acetic, propionic, 
isobutyric, butyric, isovaleric, valeric, isocaproic ve caproic�DVLWOHU�LQ�YDUOÕ÷ÕQÕ�WHVSLW�HWP HN�LoLQ : 
øQFHOHQHFHN�EDNWHUL��� P O�3<*� EX\\ RQD�HNLOLU�� DQDHURELN�úDUWODUGD�X\ JXQ�V• UH�LQN•EH�HGLOLU�� �� P O�
3<*� EX\\ RQ���� [ ���� PP� OLN�WHP L]� ELU�YLGD�NDSDNOÕ�W•SH�DOÕQÕU��S+�  � �� YH\ D�DOWÕQGD�ROXQFD\ D�NDGDU�
%50 (V/V) H2SO4�LODYH�HGLOLU��EX�LúOHP� HWHUGH�o| ] •Q• UO• ÷•�DUWÕUDFDNWÕU���� P O�ethyl ether ilave edilir, 
t•E•Q�NDSD÷Õ�VÕNÕOÕU�YH�NXYYHWOH�oDONDODQÕU��EX�VÕUDGD�XoXFX�\ D÷�DVLWOHUL�HWHU�LoHULVLQGH�o| ] •QHFHNWLU��
GDKD�D]� SDUOD\ ÕFÕ�ROGX÷XQGDQ�HWHU�\ HULQH�Metyl-tert-butyl�NXOODQÕODELOLU�� ���� -2000 rpm 15 dakika 
santrifüjlenerek eter-kültür emülsiyonu çöktürülür, tüp, -�� ƒ&� GH� EHNOHWLOLU�� EX�LúOHP� VÕUDVÕQGD�
EHVL\ HUL�GRQDU�DP D�HWHU�VÕYÕ�KDOGH�NDODFDNWÕU��7•S•Q� NDSD÷Õ�DoÕODUDN�HWHU�ELU�EDúND�W•SH�DOÕQÕU�YH�
istenirse üzerine birkaç parça CaCl2� SDUoDVÕ�DWÕODUDN�YDUVD�NDOÕQWÕ�VX�ED÷ODQÕU�� * / &� SDNHWL��6S-
1220) içerisine 14 � l enjekte edilir. 
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 1 RQYRODWLO�\ D÷� DVLWOHUL��Pyruvic, lactic, fumaric, succinic, hydrocinnamic ve phenylacetic 
DVLWOHU�LQ�WHVSLWL�LoLQ�� �� P O�3<*� EX\\ RQGDNL�VDI�N• OW• UGHQ�WHP L]� ELU�YLGD�NDSDNOÕ�W•SH�DOÕQÕU�� � ��� P O�
H2SO4 ve 2 ml metanol eklenir, 55 ° C lik su banyosunda en az 1 saat ve hatta mümkünse bir gece 
EHNOHWLOLU�� �� P O�GLVWLOH�VX�YH�� ��� P O�NORURIRUP� HNOHQLU�� EX�VDIKDGD�\ D÷�DVLWOHUL�NORURIRUP� LoHULVLQGH�
o| ] •QHFHNWLU��VDQWULI• MOHQHUHN�NORURIRUP� HP • OVL\ RQXQXQ�W•S•Q�GLELQH�o| NP HVL�VD÷ODQÕU��( QMHNW| U�LOH�
tüp•Q�GLELQGHNL�NORURIRUP� DOÕQÕU��HQMHNW| U�L÷QHVLQLQ�GÕú�\ • ] H\ L�GLVWLOH�VX�LOH�\ ÕNDQÕU����� � l emülsiyon 
GLC paketine (SP-1000) enjekte edilir. 

Tablo 11-3 . OLQLN�|QHP L�RODQ�ED] Õ�DQDHURSODUÕQ�YH�gaz likit kromotografisi ile 
LGHQWLILNDV\ RQXQX�VD÷OD\ DQ�\ D÷�DVLWL�SURILOL��Peptone-Yeast-Extract-Glucose buyyonda, 35 
ƒ&�GH�YH���� VDDWOÕN�N• OW• U�NXOODQÕOP Õú��| Oo• P OHU�7KHUP DO�&RQGXFWLYLW\� ' HWHFWRU�FLKD] Õ�LOH�
\ DSÕOP ÕúWÕU� 
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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 + + - + - - - - + ±  

 
 ' H÷HUOHQGLUP H� Elde edilen pikler kalibrasyon pikleri ile mukayese edilerek incelenen 
anaerop bakterinin ortama salGÕ÷Õ�KHNVR]�\ ÕNÕP� • U•QOHULQLQ�QH�ROGX÷X�QRW�HGLOLU�YH�7DEOR��� -3 ile 
NDUúÕODúWÕUÕOÕU��' L÷HU�WHVW�VRQXoODUÕ�GD�X\ XP OX\ VD�LGHQWLILNDV\ RQ�WDP DP ODQÕU�� 
 . RQWURO�DP DFÕ\ OD� HNLOP HP Lú� ELU�3<*� EX\\ RQD� D\ QL� LúOHP OHU�\ DSÕODUDN� oDOÕúP D\ D� GDKLO�
edilmelidir. 
 PYG buyyon yerine Chopped-Meat-* OXFRVH�EX\\ RQ�NXOODQÕOÕUVD��V• USUL]� DVHWLN�YH�ODNWLN�DVLW�
SLNOHUL�YHUHELOLU�� ( NLOL�ROP DVD� ELOH� EHNOHWLOP Lú� EHVL\ HUOHUL�|QFHGHQ�NHVWLULOHP H\ HQ� SLNOHU�YHULU��
( NLOP HP Lú�EX\\ RQ� SLNOHUL�YDUVD�� HNLOL�EX\\ RQGDQ� HOGH� HGLOHQ� SLNOHUGHQ� EX� SLNOHrin büyüklüklerini 
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oÕNDUP DN�JHUHNHELOLU��g UQH÷LQ�HNLOP Lú�EX\\ RQGD�EXWLULN�DVLW�SLNL��� P 9��HNLOP HP Lú�EX\\ RQGD���P 9�
LVH��JHUoHN�SLN�DVOÕQGD���P 9¶WXU� 
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