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PROBIOTIC CANDIDATE PROTEOLYTIC Bacillus sp. COLLECTED 
FROM MANGROVE OF MARGASARI, LAMPUNG

6XPDUGL����.RPDQJ�5LPD���6DOPDQ�)DULVL���DQG�(QGDQJ�/LQLULQ�:LGLDVWXWL����

�%LRORJ\�'HSDUWPHQW��)DFXOW\�RI �0DWKHPDWLFV�DQG�1DWXUDO�6FLHQFHV��8QLYHUVLW\�RI �/DPSXQJ

-O��3URI��'U��,U��6XPDQWUL�%URMRQHJRUR��1R�����%DQGDU�/DPSXQJ��/DPSXQJ��������,QGRQHVLD
�&RDVWDO�DQG�0DULQH�5HVHDUFK�&HQWHU��8QLYHUVLW\�RI �/DPSXQJ

-O��6XPDQWUL�%URMRQHJRUR�1R�����%DQGDU�/DPSXQJ��/DPSXQJ��������,QGRQHVLD

5HFHLYHG�����-XQH�������5HYLVHG�����0DUFK�������$FFHSWHG����$SULO�����

352%,27,&� &$1','$7(� 3527(2/<7,&� Bacillus� VS�� &2//(&7('� )520� 0$1*529(� 2)�
0$5*$6$5,��/$0381*��,QWHQVLYH�VKULPS�FXOWXUH�KDV�HQFRXQWHUHG�PDQ\�SUREOHPV��VXFK�DV�GHFOLQLQJ�
ZDWHU�TXDOLW\�WKURXJK�GLVHDVH�FDXVHG�E\�SDWKRJHQLF�PLFUREHV��ZKLFK�DIIHFWHG�PRUWDOLW\��7KLV�VWXG\�DLPHG�WR�
GHWHUPLQH�DQ\�SRWHQWLDO�SURELRWLF�IURP�Bacillus�VS��FROOHFWHG�IURP�PDQJURYH�LQ�(DVW�/DPSXQJ��ZKLFK�FRXOG�
EH�XVHG�WR�LPSURYH�WKH�FXOWXUHG�VKULPSV
�SURWHRO\WLF�DQG�SURELRWLF�DFWLYLW\��7KLV�LV�D�GHVFULSWLYH�UHVHDUFK�
ZLWK�VDPSOLQJ�DQG�GDWD�FROOHFWLRQ�RI �EDFWHULD�IURP�PDQ\�VDPSOHV�RI �PDQJURYH��5HVXOW�VKRZV�����LVRODWHV�
%DFLOOXV�IURP�ZKLFK�WKHQ�LW�KDV�DUULYHG�DW�ÀYH�SRWHQWLDO�SURELRWLF�Bacillus�VS���7KH�VWXG\�ÀYH�Bacillus�VS��KDV�
EHHQ�LVRODWHG�ZLWK�SRWHQWLDO�SURSHUWLHV�IRU�SURELRWLF��.33�����,3�����8-�����8-�����6%������(DFK�LVRODWH�
KDV�FKDUDFWHULVWLFV�ZLWK�SURWHRO\WLF�SURSHUW\��JURZWK�LQ�D�ZLGH�UDQJH�RI �S+��²���DQG�RVPRWLF�VWUHVV���²���
1D&O���QRQ�SDWKRJHQLF��DELOLW\�IRU�JOXFRVH�IHUPHQWDWLRQ��QRQ�PRWLOH��DQG�KDV�QHJDWLYH�FDWDODVH�DFWLYLW\��7KH�
ÀYH�SRWHQWLDO�Bacillus�VS��FDQ�EH�XVHG�DV�SURELRWLFV�IRU�VKULPS�IDUPLQJ�

.H\ZRUGV��&KDUDFWHULVDWLRQ��Bacillus�VS���PDQJURYH��SURELRWLF

KANDIDAT PROBIOTIK PADA %DFLOOXV sp. PROTEOLITIK DIKOLEKSI DARI HUTAN MANGROVE  

DI MARGASARI, LAMPUNG. Budidaya udang dengan cara intensif  telah menyebabkan banyak masalah seperti 

penurunan kualitas air yang mengakibatkan munculnya mikroba patogen, sehingga mempengaruhi kematian. Tujuan dari 

penelitian ini adalah untuk menemukan %DFLOOXV sp. yang diisolasi dari beberapa sampel di mangrove dan mengkarakterisasi 

mikroba terisolasi tersebut untuk penggunaan probiotik. Studi ini merupakan penelitian deskriptif  dan koleksi data bakteri 

dari berbagai jenis sampel mangrove. Dari penelitian ditemukan lima %DFLOOXV sp. yang terisolasi dan memiliki sifat potensial 

untuk probiotik, yaitu KPP212, IP121, UJ131, UJ132, dan SB141, dengan masing-masing isolat memiliki karakteristik 

EHUVLIDW�SURWHROLWLN��SHUWXPEXKDQ�GDODP�UHQWDQJ�S+�\DQJ�OXDV���²����GDQ�WDKDQ�SDGD�WHNDQDQ�RVPRWLN���²���1D&O���

tidak patogen, kemampuan untuk fermentasi glukosa, tidak motil, serta tidak memiliki aktivitas katalase. Kelima bakteri 

%DFLOOXV sp. tersebut dapat digunakan untuk probiotik pada budidaya udang. 

Kata kunci��Karakterisasi, %DFLOOXV sp., mangrove, probiotik

�&RUUHVSRQGLQJ�DXWKRU��HOZLGL#\DKRR�FRP
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I.  INTRODUCTION

0DQJURYH�RI �0DUJDVDUL�9LOODJH�LQ�WKH�GLVWULFW�

RI �/DEXKDQ�0DULQJJDL��(DVW�/DPSXQJ�5HJHQF\�

LV�LQ�����
����6RXWK�/DWLWXGH²������
����(DVW�

/RQJLWXGH� FRYHUV� DERXW� ���� KHFWDUHV� ZKLFK�

LV� � ������RI � WKH� WRWDO�PDQJURYH� LQ�/DPSXQJ�

3URYLQFH���0DQJURYH�KDV�IXQFWLRQV�HFRORJLFDOO\�

DQG� HFRQRPLFDOO\�� VXFK� DV� SURWHFWLQJ� FRDVWDO�

DEUDVLRQ�� EUDFNLVK� ZDWHU� TXDOLW\� FRQWURO��

KDELWDW� IRU� PDQ\� RUJDQLVPV�� PHGLFLQHV�� DQG�

SDSHU�SXOS���7KH�SUHVHQFH�RI �ZDVWH�LQÁXHQFHV�

PDQJURYH
V�HFRORJLFDO�DFWLYLWLHV��GHFRPSRVLWLRQ�

E\� PLFURRUJDQLVPV�� PLQHUDO� XSWDNLQJ� E\�

SODQWV�� DQG� RWKHU� ELRORJLFDO� DFWLYLWLHV� WR� NHHS�

WKH� HTXLOLEULXP� �.HPHQWHULDQ� .HKXWDQDQ��

������.DULDGD�	�$QGLQ���������)XUWKHUPRUH��LW�

LV�QHFHVVDU\�WR�UHKDELOLWDWH�PDQJURYH�IRU�IXUWKHU�

FRQVHUYDWLRQ�RI �FRDVWDO�DUHDV��

0DQ\�UHVHDUFKHUV�LQ�YDULRXV�SODFHV�KDYH�DOVR�

LVRODWHG�WKH�EDFWHULD�SRWHQWLDO�IURP�PDQJURYH��

7KH�VWXG\�RI �'HLYDQDL��%LQGXVDUD��3UDEKDNDUDQ��

DQG� %KRUH� ������� LVRODWHG� Pantoea ananatis 

��06(��� DQG�Bacillus amyloliquefaciens� ��03(���

EDFWHULD� IURP� PDQJURYH�� ZKLFK� LV� LQWHUDFWHG�

SRVLWLYHO\� ZLWK� ULFH� VHHGOLQJV�� SURYLGHV��

VLJQLÀFDQW� LQFUHDVH� LQ� URRW� DQG� VKRRW� OHQJWK��

IUHVK�ZHLJKW��DQG�FKORURSK\OO�FRQWHQW��7KH�VWXG\�

RI �&DVWUR�HW�DO���������SURYHG�WKDW�Enterobacter 

VS��0&5�����VWUDLQ�IURP�PDQJURYH�HQGRSK\WH�

HIIHFWLYHO\� SURPRWHV� WKH� Acacia polyphylla 

JURZWK� DQG� ÀWQHVV�� 7KH� EDFWHULD� FDQ� EH� XVHG�

LQ�WKH�VHHGOLQJ�SURGXFWLRQ�RI �WKH�WUHH��$QRWKHU�

UHVHDUFKHU��0DXODQL��5DVPL��DQG�=XONLÁL���������

KDV� VXFFHVVIXOO\� LVRODWHG� HLJKWHHQ� HQGRSK\WLF�

EDFWHULD� IURP� PDQJURYH� Rhizophora mucronata 

IURP�*LOL�6XODW��(DVW�/RPERN��7KH����LVRODWHV�

RI � HQGRSK\WLF� FRQVLVW� RI � ��� LVRODWHV�� *UDP�

SRVLWLYH� EDFWHULD� DQG� �� LVRODWHV� ZHUH� *UDP�

QHJDWLYH� EDFWHULD�� 7KH� HQGRSK\WLF� EDFWHULD�

LVRODWH�WKDW�KDG�DQWLELRWLF�DFWLYLW\�ZDV�B� cereus��

P��aeruginosa��S��aureus, and E��coli��2Q�WKH�RWKHU�

KDQG��WKH�SRWHQWLDO�IXQJL�IURP�PDQJURYH�ZHUH�

DOVR�GLVFRYHUHG��+DP]DK��/HH��+LGD\DW��7HUKHP��

+DQXP�� DQG� 0RKDPHG� ������� LQ� 0DOD\VLD�

LVRODWHG� HQGRSK\WLF� IXQJL� IURP� PDQJURYH�

Rhizophora mucronata�� 7KH� VWXG\� IRXQG� VHYHUDO�

IXQJL�� L�H�� $OWHUQDULD�� )XVDULXP�� 1LJURVSRUD��

3HVWDORWLRSVLV��3KRPD��DQG�;\ODULD��$IWHU�WKHLU�

FXOWXUH� DVVD\� IRU� WKHLU� DQWDJRQLVP� DFWLYLWLHV�

ZLWK� WKH� SK\WRSDWKRJHQLF� IXQJXV�� Fusarium 

solani� UHDFKHG� ��²����� 2I � WKH� VL[� LVRODWHV��

only Fusarium lateritium and Xylaria�VS��VKRZHG�

DQWLEDFWHULDO� DFWLYLWLHV� DJDLQVW� WKH� SDWKRJHQLF�

EDFWHULD�� Bacillus subtilis�� Escherichia coli��

Pseudomonas aeruginosa��DQG�Staphylococcus aureus�

0DQJURYH� SOD\V� DQ� LPSRUWDQW� UROH� LQ� WKH�

FRDVWDO�ZDWHUV��IRRG�ZHE�DQG�KDELWDW��VXSSRUWLQJ�

PDQ\� GLIIHUHQW� ELRWDV�� VXFK� DV� ÀVK�� FUDEV��

VKULPSV��DQG�PROOXVFV��6FKDUOHU���������$URXQG�

WKH� 0DUJDVDUL� PDQJURYH�� WKHUH� DUH� VKULPS�

IDUPLQJV�� 7KH� PDQJURYH� KDV� PDQ\� ZDVWHV��

ZKLFK� LV� JRRG� QXWULWLRQ� IRU� YDULRXV� EDFWHULDO�

JURZWKV�� ,Q� QDWXUH�� WKH� EDFWHULD� FDQ�SDVV� LQWR�

WKH�GLJHVWLYH�WUDFW�RI �DQLPDOV��6HYHUDO�W\SHV�RI �

EDFWHULD�IRXQG�LQ�WKH�GLJHVWLYH�WUDFW�RI �DQLPDOV�

KDG�DQ� LPSRUWDQW� UROH� LQ� LPSURYLQJ� IRRG�DQG�

ÀVK
V� KHDOWK\� XWLOLVDWLRQ� �6DUDVWLWL�� 6XPLQWR��	�

6DUMLWR�� ������� Bacillus� VS�� FDQ� EH� RQH� RI � WKH�

EDFWHULD�WKDW�FDQ�LQFUHDVH�WKH�GLJHVWLELOLW\�RI �ÀVK�

RU�VKULPS��DQG�LW�KDV�WKH�SRWHQWLDO�DV�D�SURELRWLF�

�$QJJULDQL�� ,VNDQGDU�� 	� $QNLT�� ������� 7KHUH�

was no information related to the isolation of  

Bacillus� VS�� IURP�PDQJURYH�RI �0DUJDVDUL��(DVW�

/DPSXQJ�� HVSHFLDOO\� UHODWHG� WR� WKRVH�XVHG� IRU�

SURELRWLFV��

7KH� DGYDQWDJH� RI � SURELRWLF� WHFKQRORJ\� LV�

WKDW�WKH�SURFHVV�LV�QDWXUDO�DQG�VDIH��3URELRWLFV�

KDG�D�EHQHÀFLDO�HIIHFW�ZKLFK�LQFOXGHV�LQWHUDFWLQJ�

GLUHFWO\� ZLWK� FRPPHQVDO� DQG� SDWKRJHQLF�

PLFURRUJDQLVPV�� 7KH� SURELRWLFV� ZHUH� XVHG�

IRU� PDQ\� IXQFWLRQV�� L�H�� ���� WR� SUHYHQW� DQG�

WUHDW� LQIHFWLRQV�� ���� WR� LPSURYH� WKH� EDODQFH�

RI � PLFURRUJDQLVPV� LQ� WKH� VPDOO� LQWHVWLQH�� ����

WR� SURGXFH� H[WUDFHOOXODU� HQ]\PHV�� DQG� ���� WR�

SURGXFH�EHQHÀFLDO�FRPSRXQGV�VXFK�DV�YLWDPLQV�

DQG�VKRUW�FKDLQ�IDWW\�DFLGV��7HQVLVND��������

,VRODWLRQ� DQG� VHOHFWLRQ� RI � SURWHRO\WLF�

EDFWHULD� KDYH� YHU\� JRRG� SRWHQWLDO� WR� EH� XVHG�

DV�SURELRWLFV��7KH�FKDUDFWHU�RI � WKH�EDFWHULD� LV�

QHHGHG� WR� LQFUHDVH� IHHG� HIÀFLHQF\�� 7KH� VWXG\�

UHSRUWHG� WKDW� VKULPS� DQG� ÀVK� IHHG� FRQWDLQHG�

�����²������� SURWHLQ� �+DQGD\DQL�� �������

,QGRQHVLDQ�-RXUQDO�RI �)RUHVWU\�5HVHDUFK�9RO����1R�����$SULO�����������������������������������������,661������������(�,661�����������
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3URELRWLF�&DQGLGDWH�3URWHRO\WLF�Bacillus�6S��&ROOHFWHG�IURP�0DQJURYH�RI �0DUJDVDUL�/DPSXQJ��������������������6XPDUGL�HW�DO��

Other studies have also shown some other 

PLFURRUJDQLVPV� DV� SURELRWLF� FDQGLGDWHV�� DQG�

they were Bacillus subtilis�� Bacillus licheniformis��

Pseudomonas putida�� Bacillus bataviensis�� DQG�

Caulobacter�VS���5DKPDZDQ��0RKDPDG��6XPLQWR��

	� +HUDZDWL�� ������ 6HSULDQWR�� )HOLDWUD�� 	�

1XJURKR��������

6KULPS� FXOWXUHV� KDYH� EHHQ�ZLGHO\� JURZLQJ�

LQ� /DPSXQJ� 3URYLQFH�� LQ� ZKLFK� LQWHQVLYH�

VKULPS� FXOWXUH� GHOLEHUDWHV� VRPH� GLVHDVHV�

UHODWHG� WR� LWV� FXOWXUH� �7DXNKLG�� 6XSUL\DGL�� 	�

.RHVKDU\DQL�� ������� 7R� SUHYHQW� RU� UHJXODWH�

WKH� GLVHDVH�� WKHUHIRUH�� WKH� GHYHORSPHQW� RI �

SURELRWLF� LV� QHFHVVDU\�� 6DPRVLU�� 6XU\DQWR�� DQG�

'HVULWD� ������� HVWDEOLVKHG� RQH� E\� GHYHORSLQJ�

SURELRWLF� IURP� WKH� VXUURXQGLQJ� HFRV\VWHP���

0DQ\� LVRODWHG� EDFWHULD� ZLWK� SRWHQWLDO� VRXUFHV�

RI �SURELRWLF� FDQ�EH� FROOHFWHG� IURP�PDQJURYH�

FRPPXQLWLHV��VXFK�DV�IURP�PDQJURYH�SODQW��LWV�

URRW�DQG�EDUN���ÀVKHV�OLNH�PLON\�ÀVK��FXWWOHÀVK��

PDQJURYH� VKULPSV��PROOXVFV�� FUDEV�� DQG�RWKHU�

ÀVKHV��DV�ZHOO�DV�IURP�WKH�PXG��ZDWHU�DQG�RWKHU�

DELRWLF� IDFWRUV� RI � WKH� PDQJURYH� HFRV\VWHP�

�3UDWLZL�� 5DKD\X�� 	� :DKMX�� ������ 6HSULDQWR��

)HOLDWUD��	��1XJURKR��������0XOLDQL��1XUED\D��

$ULIXGLQ�� 	� 0XKDULMDGL�� ������� 7KHUHIRUH�� LW�

LV�QHFHVVDU\�WR�ÀJXUH�RXW�DQ\�SRWHQWLDO�RI �WKH�

SURWHRO\WLF� Bacillus� VS�� DV� D� ORFDO� SURELRWLF� LV�

FROOHFWHG� IURP� WKH� PDQJURYH� RI � 0DUJDVDUL��

,W� FRXOG� WKHQ� EH� DSSOLHG� WR� WKH� DTXDFXOWXUH�

GLJHVWLRQ�� DQG� GLVHDVH� SUREOHPV�� HVSHFLDOO\� LQ�

VKULPS�DQG�ÀVK�FXOWXUHV�HQFRXQWHUHG�PRVW� LQ�

/DPSXQJ�3URYLQFH�

II. MATERIAL AND METHOD

A. Sources of  Isolated Bacteria

7KH� VDPSOH� XVHG� WR� LVRODWH� EDFWHULD� ZDV�

FROOHFWHG� IURP� PDQJURYH� FRPPXQLWLHV� LQ�

0DUJDVDUL� 9LOODJH�� /DEXKDQ� 0DULQJJDL�� (DVW�

/DPSXQJ�5HJHQF\���$ELRWLF�DQG�ELRWLF�VDPSOHV�

ZHUH�FROOHFWHG�IURP�ZDWHU��PXG��ÀVKHV��VKULPSV��

FUDEV�� PROOXVF� DQG� FXWWOHÀVK� IRXQG� LQ� WKH�

PDQJURYH�HFRV\VWHP��DV�ZHOO�DV�WKH�Rhizophora 

VS��EDUN�DQG�URRWV��

B. Isolation of  Bacillus sp.

Isolation of  BacilluV� VS�� ZDV� GRQH� IURP�

GLIIHUHQW� VDPSOH� PDVV�� ��� J� RI � PXG�� �� J�

PDQJURYH� URRW� DQG� VNLQ�� ��PO�RI �ZDWHU�� ��PO�

LQWHVWLQDO�VXVSHQVLRQ�RI �VKULPS��FUDE��PROOXVF��

DQG�ÀVK��)LJXUH�����6DPSOH�VXVSHQVLRQ�WKHQ�ZDV�

PDGH�E\�DGGLQJ����PO�SK\VLRORJLFDO�VDOW�IRU�PXG�

DQG� ��PO� IRU�ZDWHU��PDQJURYH� URRW� DQG�EDUN��

)LJXUH����&ROOHFWHG�ELRWLF�VDPSOHV�

5HPDUNV��D��Penaeus merguiensis��XGDQJ�MHUEXQJ���E��Litopenaeus vannamei��XGDQJ�NXFLQJ��F��Mugil�VS���LNDQ�EHODQDN��G��

Mallotus villosus��LNDQ�NHSDOD�EDWX��H��(SLGHUPLV�RI �Rhizopora VS��NXOLW�EDNDX���I��5RRW�RI �Rhizopora�VS���DNDU�EDNDX���

J��Scylla serrata��NHSLWLQJ�EDNDX��K��Sepia latimanus��VRWRQJ���L��Tenualosa toli �LNDQ�SLULW���M��Telescopium telescopium��VLSXW�

EDNDX��N��Nerita violacea��NHRQJ�EXODW���DQG�O��Episesarma�VS���NHSLWLQJ�SHPDQMDW�SRKRQ��DQG�DELRWLF�VDPSOHV��P��

PXG���DQG�Q��ZDWHU
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VKULPS�� PROOXVF�� FUDE� DQG� ÀVK�� � $OO� VDPSOHV�

ZHUH�KRPRJHQLVHG�E\�XVLQJ�D�YRUWH[�PL[HU�DW�

���&� IRU� ��� PLQXWHV�� 'LOXWLRQ� ZDV� PDGH� IRU�

HDFK� VDPSOH� LQ� VHULHV� RI � ����� DQG� ������ � RQH�

PO�RI �HDFK�ZDV�GLOXWHG�LQWR�VDPSOH�VXVSHQVLRQ�

DQG� LW� ZDV� VSUHDG� LQWR� VNLP�PLON� DJDU� PHGLD�

PRGLÀFDWLRQ� RI � 6HD� :DWHU� &RPSOHWH� �6:&���

IROORZHG� E\� LQFXEDWLRQ� IRU� ��� KRXUV� DW� ���&�

�+DPWLQL����������7KH�LVRODWH�WKHQ�ZDV�SXULÀHG�

E\�TXDGUDQW�VWUHDN�LQWR�WKH�6:&�DJDU�PHGLD�

C. Proteolytic Test

Bacillus�VS��LVRODWH�ZDV�SLFNHG�XVLQJ�D�VWHULOH�

RVH� QHHGOH� DQG� LQRFXODWHG� LQWR� 6:&� PHGLD�

PRGLÀHG� ZLWK� VNLP� PLON�� 7KH� FXOWXUH� WKHQ�

ZDV� LQFXEDWHG� IRU� ��� KRXUV� DW� ���&�� � 7KH�

REVHUYDWLRQ� ZDV� PDGH� E\� GHWHUPLQLQJ� WKH�

IRUPHG� SURWHRO\WLF� LQGH[� �+DPWLQL�� ������

+DSVDUL��7MDKMDQLQJVLK��$ODPVMDK��	�3UDPRQR��

������6XPDUGL��$JXVWULQD��(NRZDWL��	�3DVDULEX��

������

D. Osmotic/Salinity Stress Test

Bacillus�VS��LVRODWH�ZDV�SLFNHG�XVLQJ�D�VWHULOH�

RVH�QHHGOH�DQG� LQRFXODWHG� LQWR�PRGLÀHG�6:&�

PHGLD� ZLWK� 1D&O� FRQFHQWUDWLRQ� RI � ���� ����

DQG�����7KH�FXOWXUH�WKHQ�ZDV�LQFXEDWHG�IRU����

KRXUV� DW� ���&��7KH�REVHUYDWLRQ�ZDV�PDGH�E\�

GHWHUPLQLQJ� WKH� QXPEHU� RI � JURZLQJ� FRORQLHV�

�6XEDJL\R��6HEDVWLDQ��7UL\DQWR��	�:LOLV��������

E. pH-stress Test

Bacillus�VS��LVRODWH�ZDV�SLFNHG�XVLQJ�D�VWHULOH�

RVH�QHHGOH�DQG� LQRFXODWHG� LQWR�PRGLÀHG�6:&�

PHGLD� ZLWK� S+� ��� ��� DQG� ���� � 7KH� FXOWXUH�

WKHQ�ZDV�LQFXEDWHG�IRU����KRXUV�DW����&��7KH�

REVHUYDWLRQ� ZDV� PDGH� E\� GHWHUPLQLQJ� WKH�

PHDVXUHPHQW� RI � JURZLQJ� FRORQLHV� �.HSHO��

:LGGKL��	�)DWLPDZDOL��������

F. Pathogenetic Test

Bacillus�VS��LVRODWH�ZDV�SLFNHG�XVLQJ�D�VWHULOH�

RVH�QHHGOH�DQG�LQRFXODWHG�LQWR�EORRG�PRGLÀHG�

6:&�PHGLD��7KH�FXOWXUH�WKHQ�ZDV�LQFXEDWHG�IRU�

���KRXUV�DW�URRP�WHPSHUDWXUH��+DPWLQL���������

7KH�REVHUYDWLRQ�ZDV�PDGH�E\�GHWHUPLQLQJ�WKH�

KHPRO\WLF�DELOLW\�RI �LVRODWH�IURP�WKH�FKDQJH�RI �

FRORXUV��)LJXUH����

G. Characteristic Test

&KDUDFWHULVDWLRQ� RI � LVRODWH� EDFWHULD��

SUHVXPDEO\�Bacillus�VS��ZDV�GRQH�LQ���VWHSV��DV�

IROORZV�

D�� 0RUSKRORJLFDO� FKDUDFWHULVDWLRQ� RI � FRORQ\�

DQG�FHOO���&RORQ\�FKDUDFWHULVDWLRQ�ZDV�GRQH�

E\�REVHUYLQJ� WKH�FRORQ\� IRUPHG�ZKLOH�FHOO�

PRUSKRORJ\� ZDV� PDGH� RQ� JUDP� VPHDU�

�<XOYL]DU��������

E�� %LRFKHPLFDO�WHVW

%LRFKHPLFDO� WHVW� DV� FKDUDFWHULVDWLRQ� RI � WKH�

FRORQ\�ZDV� FRQGXFWHG� LQ� GLIIHUHQW� WHVWV�� VXFK�

DV�FDWDODVH��PRUWDOLW\�DQG�JOXFRVH�IHUPHQWDWLRQ�

E����&DWDODVH�WHVW

� 7ZR� GURSV� RI � +
�
O

�
� ZDV� SODFHG� LQ� WKH�

VWHULOH�JODVV���7KHQ��RQH�RVH�QHHGOH�SLFNHG�

of  isolate Bacillus�VS��ZDV�PL[HG�LQWR�+
�
O

��

LQ�REMHFW�JODVV��<XOYL]DU��������

E�����0RWLOLW\�WHVW

� $V�PXFK�DV���RVH�QHHGOH�LVRODWH�Bacillus VS��

ZDV�SODFHG�LQWR�6:&�DJDU�PHGLD�6:&��7KH�

FXOWXUH�WKHQ�ZDV�LQFXEDWHG�IRU����KRXUV�DW�

)LJXUH�����+HPRO\VLV�WHVW�LQ�EORRG�DJDU�
5HPDUNV��D��%HWD�KHPRO\VLV��E��$OSKD��KHPRO\VLV��F��*DPPD�KHPRO\VLV��$U\DO�������

,QGRQHVLDQ�-RXUQDO�RI �)RUHVWU\�5HVHDUFK�9RO����1R�����$SULO�����������������������������������������,661������������(�,661�����������
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���&� WHPSHUDWXUH� �6DPRVLU�� 6XU\DQWR�� 	�

'HVULWD���������

E���� *OXFRVH�IHUPHQWDWLRQ�WHVW�

� $V�PXFK�DV���RVH�QHHGOH�LVRODWH�Bacillus�VS��

ZDV�LQRFXODWHG�LQWR�OLTXLG�6:&�DJDU�PHGLD�

DQG� DGGHG� ��� VXJDU� �JOXFRVH�� ODFWRVH��

PDQQLWRO�� VXFURVH� DQG� PDQQRVH��� 7KH�

FXOWXUH�WKHQ�ZDV�LQFXEDWHG�IRU����KRXUV�DW�

���&�WHPSHUDWXUH��6DPRVLU�HW�DO���������

III. RESULT AND DISCUSSION

A. Margasari Mangrove

0DUJDVDUL� PDQJURYH� LV� YHU\� LPSRUWDQW� IRU�

WKH� FRDVWDO� DUHD� RI � (DVW� /DPSXQJ�� �0RVW� RI �

WKH� VKULPS� RU� ÀVK� FXOWXUHV�SRQGV� DUH� IRXQG�

LQ� WKH� PDQJURYH� EHOW� RI � (DVW� /DPSXQJ�� ,W�

LV� NQRZQ� WKDW� PDQJURYH� FDQ� VXSSRUW� PDQ\�

ELRWDV��LQFOXGLQJ�ÀVK��VKULPSV��PROOXVFV��)LJXUH�

���� 0DUJDVDUL� PDQJURYH� DQG� RWKHU� PDQJURYH�

HFRV\VWHPV� SURYLGH� IRRG� IRU� PDQ\� DTXDWLF�

ELRWDV� DQG� FRQWULEXWH� WR� WKH� ELRORJLFDO� F\FOH�

LQ� FRDVWDO� ZDWHUV�� :LWK� VSHFLDO� VWUXFWXUHV� RI �

PDQJURYH�SODQWV��VXFK�DV�Rhizophora mucronata��

Avicennia marina���Sonneratia alba,�DQG�RWKHUV��WKH�

PDQJURYH
V�JURXQG�ÁRRU�DQG�VZDPS�DQG�ZDWHU�

ÁRZ�ZLWKLQ�WKH�PDQJURYH�FRQQHFWLQJ�SURYLGHV�

VKHOWHU�IRU�PDQ\�ODUYDH�RI �PDQJURYH�ELRWD���

6SDZQLQJ� DQG� QXUVHU\� EHFRPH� WKH� VKHOWHU�

RI �PDQ\�ELRWDV�SURYLGHG�E\�PDQJURYH��DQG�LW�LV�

DIIHFWHG�E\�PLFUREHV�DFWLYLW\�DV�D�GHFRPSRVHU��

7KHVH� PLFUREHV� SRVVLEO\� EHOLHYHG� WR� KDYH�

EHQHÀFLDO� XVHV� VXFK� DV� SURELRWLF�� DQWLELRWLF��

DQG� ELRDFWLYH� SURGXFWV� DQG� HOVH� �6XEDJL\R��

0XKDPPDG��	�:LOLV���������7KH�UHFHQW�VWXG\�

DOVR� LQGLFDWHG� WKDW� VRPH� PDQJURYH� VKUXEV��

such as Acanthus ilicifolius� FRQWDLQ� DQWLR[LGDQW�

�:LGLDVWXWL��$ULÀDQWL��.KDLUDQL��&KULVWLDQWR��$UD��

	�0DKDUDQL���������2WKHU�VWXGLHV�VKRZHG�WKDW�

Bacillus�VS��DV�SURELRWLF�EDFWHULD�KDG�EHHQ�IRXQG�

LQ� 0DQJURYH� LQ� /DPSXQJ� �6XPDUGL�� )DULVL��

(NRZDWL�� 	� +DLULVDK�� ������ 6XPDUGL�� )DULVL��

(NRZDWL��$ULÀ\DQWR��	�5DKPDZDWL��������

B. Isolation of  Bacillus sp.

Five Bacillus� VS�� LVRODWHV� ZHUH� IRXQG� IURP�

PDQJURYH� VDPSOHV� DQG� SUHGLFWHG� WR� EH� XVHG�

SRWHQWLDOO\� IRU� SURELRWLF�� 7KH\� ZHUH� IURP�

FOLPELQJ�FUDE�LQWHVWLQH��ÀVK�LQWHVWLQH��WZR�LVRODW�

IURP�VKULPS�DQG�RQH� IURP�PROOXVF� LQWHVWLQH�

WKRVH� ÀYH� LVRODWHV�� Bacillus� VS�� ZHUH� FROOHFWHG�

DIWHU� XQGHUJRLQJ� VHOHFWLRQ� WHVWV� IRU� SRWHQWLDO�

FDQGLGDWH� IRU� SURELRWLF� DQG� FDQ� EH� VHHQ� LQ�

7DEOH����

,QLWLDOO\��WKH�QXPEHU�RI �LVRODWHG�DQG�SXULÀHG�

EDFWHULD�IURP�FROOHFWHG�VDPSOHV�ZHUH������IURP�

ZKLFK� WKH� KLJKHVW� LVRODWHG�ZDV� IURP� WKH�PXG�

�7DEOH�����7KH�FRORXU�RI �PXG�ZDV�GDUN�EODFN��

LQGLFDWLQJ� LW� FRQWDLQHG� D� KLJK� FRQFHQWUDWLRQ�

RI �RUJDQLF�PROHFXOHV��6XKHQGDU��(VWL��	�$VHS��

������� ,W� FRXOG� EH� XVHG� DV� DQ� LQGLFDWRU� WKDW�

VRPH� EDFWHULDO� FRORQ\� FRXOG� EH� IRXQG� LQ� WKH�

PXG��$QRWKHU�VWXG\�DOVR�IRXQG�VHYHQ�LVRODWHG�

EDFWHULD� FROOHFWHG� IURP� PDQJURYH� PXG� RI �

:RQRUHMR��5XQJNXW��6XUDED\D��3UDWLZL��5DKD\X��

	�:DKMX���������7KLV�GLYHUVLW\�IRXQG�LQ�EDFWHULDO�

FRORQLHV�ZDV�SRVVLEOH�VLQFH�WKH�PDQJURYH�DUHD�

ZDV� IXOO\� FRYHUHG� E\� SODQW� GHEULV� WKDW� FDQ� EH�

GHJUDGHG� DQG� XVHG� E\� PLFURRUJDQLVPV� DV�

HQHUJ\� VRXUFHV� �6LQDWU\DQL��0RFK��6XGDUQR��	�

.XVWLDZDQ�����������

)RXUWHHQ� EDFWHULDO� LVRODWLRQ� ZDV� IRXQG�

IURP� VTXLGV� ZKLFK� ZHUH� WKH� KLJKHVW� QXPEHU�

RI � EDFWHULDO� LVRODWLRQV� IRXQG� DPRQJ� RWKHUV���

6RPH�VWXGLHV�DOVR�LQGLFDWHG�WKDW�IRXU�GLIIHUHQW�

SURELRWLF� LVRODWLRQ� ZDV� IRXQG� IURP� FDUSLR�

ÀVK� LQWHVWLQH� �6DPRVLU�� 6XU\DQWR�� 	� 'HVULWD��

�������ZKLOH�RWKHU�VWXGLHV�ZHUH�DEOH� WR� LVRODWH�

��� SURELRWLF� FRORQLHV� IURP� VKULPS� LQWHVWLQH�

�)HEULDQWL�� ������� ,VRODWLRQ� RI � WKLV� SURELRWLF�

FRORQ\� PRVWO\� ZDV� IURP� WKH� LQWHVWLQH�JXW�

RI � WKH� DQLPDO� VDPSOHV��0RVW� RI � WKHVH� YDULHW\�

PLFURRUJDQLVPV� SOD\� DQ� LPSRUWDQW� UROH� LQ�

WKH� GLJHVWLYH� V\VWHP�� OLNH� SURGXFHG� HQ]\PHV�

�6DUDVWLWL�� 6XPLQWR�� 	� 6DUMLWR�� ������� ,Q�

DGGLWLRQ��WKH�H[LVWLQJ�YDULHW\�RI �PLFURRUJDQLVP�

ZDV� DOVR� DEOH� WR� FRPSHWH�ZLWK� WKH� JURZWK�RI �

SDWKRJHQLF� EDFWHULD� DQG�SUHVXPDEO\� LQFUHDVHG�

DQLPDO� LPPXQLW\�� :LWK� WKH� QRUPDO� GLJHVWLYH�

SURFHVV��JURZWK�ZDV�DIIHFWHG��DQG�WKH�DQLPDO
V�

GHYHORSPHQW�ZDV�WKH�EDFWHULDO�KRVW��6DPRVLU�HW�

DO������������

:KLOH� WKRVH� LQ� SODQW� SDUWV�� VXFK� DV� URRWV�

DQG�VNLQV�RI �PDQJURYH�SODQWV����DQG���LVRODWHG�

3URELRWLF�&DQGLGDWH�3URWHRO\WLF�Bacillus�6S��&ROOHFWHG�IURP�0DQJURYH�RI �0DUJDVDUL�/DPSXQJ��������������������6XPDUGL�HW�DO��
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EDFWHULD�ZHUH� IRXQG� IURP�HDFK�� WKH� URRWV� DQG�

VNLQV�RI � WKH�PDQJURYH�SODQWV�ZHUH�XVHG�VLQFH�

WKHVH�SDUWV�RI �PDQJURYH�SODQWV�KDG�WR�FRQWDFW�

ZLWK� PXG� DQG� ZDWHU�� ZKLFK� SUHVXPDEO\� DOVR�

FRQWDLQHG�EDFWHULD�ZKLFK� FDQ�EH� LVRODWHG�� DQG�

KDG�GLIIHUHQW�FKDUDFWHULVWLFV�ZLWK�RWKHU�EDFWHULDO�

FRORQ\�IRXQG�IURP�DQLPDO�VDPSOHV��<HW��WKH\�KDG�

SRWHQWLDO�FKDUDFWHULVWLF�DV�SURELRWLF�FDQGLGDWHV�

C. Cell Morphology

7KH� PRUSKRORJ\� RI � LVRODWH� LV� FRUUHFW�

EDFWHULD�� KDG� D� VLPLODULW\�� \HW�RQO\� WKH� LVRODWHG�

FRORQ\
V� HGJH�KDG�D�GLIIHUHQW� VKDSH� �7DEOH�����

,Q� FRQWUDVW�� WKH� FHOO� PRUSKRORJ\� LQGLFDWHG�

WKH� VDPH� VKDSH� DQG�*UDP� VWDLQ�� EDFLOOXV� DQG�

SRVLWLYH�*UDP��7DEOH���DQG�)LJXUH�����3RVLWLYH�

*UDP�VWDLQ�ZDV�LQGLFDWHG�E\�WKH�YLROHW�FRORXU�RI �

WKH�EDFWHULDO�FHOO���7KH�FU\VWDO�YLROHW�ZDV�WUDSSHG�

LQ� WKH� WKLFN� FHOOXODU�ZDOO� RI � EDFWHULD�ZLWK�RQH�

OD\HU� PHPEUDQH� LQ� ZKLFK� EDFWHULD� XQGHUZHQW�

GHK\GUDWLRQ�DQG�VKULQN�DIWHU�H[SRVXUH�WR�����

DOFRKRO��6DPRVLU��6XU\DQWR��	��'HVULWD��������

D. Proteolytic Test

0DQ\� GLIIHUHQW� WHVWV� ZHUH� JLYHQ� WR� WKH�

LVRODWHG� EDFWHULD� FRORQ\�� 7KLV� FDXVHG� GUDVWLF�

VHOHFWLRQ�DPRQJ�WKHP��%HIRUH�WKH�VHOHFWLRQ�ZDV�

JLYHQ�� ���� LVRODWHG� EDFWHULD�ZHUH� IRXQG�� WKHQ��

ZLWK� SURWHRO\WLF� VHOHFWLRQ�� ��� LVRODWHV� ZHUH�

FROOHFWHG�� � )XUWKHU� VHOHFWLRQ� ZDV� PDGH� EDVHG�

RQ�WKH�DELOLW\�WR�GHDO�ZLWK�VDOLQLW\�DQG�S+��WKH�

Bacillus�VS��LVRODWHV�ZHUH�UHGXFHG�WR����LVRODWHV���

7DEOH�����1XPEHU�RI �Bacillus VS� from isolation and selection tests

Source

Type 

of  

Isolat

Protease Test Osmotic Stress Test Pathogen Test

Non 

Proteolytic
Proteolytic

No growth 

on pH and 

salinity 

stress tests

Growth on 

pH and 

salinity 

stress tests

Pathogen
Non 

Pathogen

:DWHU �� � �� � � � �

0XG �� � �� �� � � �

Sepia latimanus �� � � � � � �

Episesarma VS� �� � � � � � �

Scylla serrata �� � �� � � � �

Tenualosa toli � � � � � � �

Penaeus merguiensis � � � � � � �

Telescopium telescopium � � � � � � �

Nerita violacea � � � � � � �

Litopenaeus vannamei � � � � � � �

Rhizopora VS��URRW � � � � � � �

Rhizopora�VS��EDUN � � � � � � �

Mallotus villosus � � � � � � �

Mugil�VS� � � � � � � �

Number 128 34 94 67 27 22 5

7DEOH�����0RUSKRORJ\�RI �LVRODW�Bacillus�VS��IRU�WKH�SURELRWLF�FDQGLGDWH�

Isolat
Colony Cell Morphology

Form Edges Elevation Colors Gram Form

.33��� &LUFXODU Raised (QWLUH :KLWH � %DVLO
,3,��� &LUFXODU &RQYH[ (QWLUH :KLWH� � %DVLO
8-��� &LUFXODU Flat (QWLUH :KLWH � %DVLO
8-��� &LUFXODU &RQYH[ (QWLUH :KLWH � %DVLO
6%��� ,UUHJXODU Raised /REDWH :KLWH � %DVLO

,QGRQHVLDQ�-RXUQDO�RI �)RUHVWU\�5HVHDUFK�9RO����1R�����$SULO�����������������������������������������,661������������(�,661�����������
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7KH� ÀQDO� VHOHFWLRQ�ZDV�PDGH� IRU� WKHLU� DELOLW\�

WR� EH� SDWKRJHQLF� WR� HQVXUH� WKDW� WKH� EDFWHULDO�

FRORQ\� FDXVHG� QR� KDUP� LI � WKH\� ZHUH� JLYHQ�

SURELRWLFV��&KDUDFWHULVWLFV�RI �Bacillus� VS��FRXOG�

EH�VHHQ�LQ�7DEOH���

7KH� SURWHLQ� FRQWDLQHG� LQ� VKULPS� IHHGV� LV�

DSSUR[LPDWHO\� �������� 7KHUHIRUH�� SURWHRO\WLF�

WHVW�ZDV�QHFHVVDULO\�SHUIRUPHG���$OO�WKH�LVRODWHG�

SURELRWLF� FDQGLGDWHV� LQGLFDWHG� WKHLU� DELOLW\� WR�

GHJUDGH�FDVHLQ� IURP�PHGLD�� LQGLFDWHG�E\�FOHDU�

]RQH� DV� K\GURO\VLV� SURFHVV� VXUURXQGLQJ� WKH�

LVRODWHG� FRORQ\� �)LJXUH� ���� 7KLV� DELOLW\� ZDV�

DOVR� LQGLFDWHG� E\� WKRVH� FRORQLHV� RI � SURELRWLF�

FDQGLGDWHV� REWDLQHG� IURP� RWKHU� VWXGLHV�

�6DPRVLU�HW�DO�����������7KH�SURWHRO\WLF�DELOLW\�RI �

Bacillus VS��RFFXUUHG�VLQFH�WKH�EDFWHULD�SURGXFHG�

SURWHDVH��+DPWLQL���������3URWHDVH��DV�WKH�H[WUD�

FHOOXODU� HQ]\PH� RI � Bacillus� VS�� FDQ� EUHDN� WKH�

SHSWLGH�ERQG�RI �SURWHLQ�LQWR�ROLJRSHSWLGD�DQG�

DPLQR�DFLGV��,OPLDK��1LVD��	�%XGLDVLK�����������

$� VWXG\� RQ� WKH� SRWHQWLDO� RI � SURWHRO\WLF�

EDFWHULD� IURP� PDQJURYHV� DOVR� KDV� EHHQ�

REVHUYHG� E\� RWKHU� UHVHDUFKHUV�� 8WRPR� HW� DO��

������� VXFFHHGHG� LQ� REVHUYLQJ� WKH� SURWHDVH�

HQ]\PH�SURGXFLQJ�EDFWHULD�IURP�WKH�PDQJURYH�

RI � *XQXQJ� $Q\DU�� 6XUDED\D�� 7ZR� VSHFLHV�

RI � EDFWHULD� ZDV� REWDLQHG�� QDPHO\� Yersinia 

enterocolotica and Enterobacter agglomerans. 

7KH� EDFWHULD� KDYH� EHHQ� FKDUDFWHULVHG� DV� WKH�

SURWHRO\WLF�HQ]\PH��2WKHU�UHVHDUFKHUV��&DVWUR�HW�

DO����������LVRODWHG�HQGRSK\WLF�PLFURRUJDQLVPV�

IURP� WZR�PDQJURYH� VSHFLHV��Rhizophora mangle 

and Avicennia nitida��7KH\�IRXQG�WKDW�PDQJURYH�

PLFURRUJDQLVPV�GHPRQVWUDWHG� D�GLYHUVH� UDQJH�

RI � HQ]\PDWLF� DFWLYLWLHV��7KH� LVRODWHV�SURGXFHG�

HQ]\PHV�RI �DP\ODVH��HVWHUDVH�� OLSDVH��SURWHDVH��

DQG�HQGRJOXFDQDVH��,Q�WKLV�VWXG\�Bacillus�VS��RI �

SURWHRO\WLF��DQG�QRQ�SDWKRJHQLF�ZDV�REVHUYHG�

DV�D�SRWHQWLDO�SURELRWLF��

$OO�WKH�FROOHFWHG�LVRODWH�SURELRWLF�FDQGLGDWHV�

VKRZHG�GLIIHUHQW�SURWHRO\WLF�LQGH[���7KH�LVRODWH�

EDFWHULD�ZLWK�WKH�KLJKHVW�SURWHRO\WLF�LQGH[�ZDV�

LQ� FRGH� 6%����� ZKLOH� WKH� ORZHVW� ZDV� LQ� FRGH�

,3������7KLV�GLIIHUHQW�SURWHRO\WLF�LQGH[�FDQ�EH�

VHHQ�LQ�HDFK�LVRODWH�EDFWHULD
V�FOHDU�]RQH��)LJXUH�

���

)LJXUH�����&HOO�PRUSKRORJ\�RI �LVRODW�EDFWHULD�

5HPDUNV��D��8-����DQG�E��.33���

7DEOH�����3URWHRO\WLF�,QGH[�RI �LVRODW�Bacillus VS�

Isolat
Area of  Colony 

(cm2)

Area of  clear zone

(cm2)
Proteolytic Index 

.33��� ����������� ����������� ����
,3��� ����������� ����������� ����
8-��� ����������� ����������� ����
8-��� ����������� ����������� ����
6%��� ����������� ����������� ����

3URELRWLF�&DQGLGDWH�3URWHRO\WLF�Bacillus�6S��&ROOHFWHG�IURP�0DQJURYH�RI �0DUJDVDUL�/DPSXQJ��������������������6XPDUGL�HW�DO��
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6DOLQLW\� DQG� S+� WHVWV� ZHUH� FRQGXFWHG� WR�

HOXFLGDWH� VHOHFWHG� LVRODWH� SURELRWLF� FDQGLGDWHV
�

DELOLW\� IURP� GLIIHUHQW� VDOLQLW\� DQG� S+� VWUHVVHV�

RI �PHGLD��,VRODWH�ZLWK�FRGHV�RI �.33�����,3,����

8-�����8-�����DQG�6%����VXUYLYHG�DQG�JUHZ�LQ�

VDOLQLW\�RI ���������DQG����DQG�ZLWK�S+�RI ����

���DQG����

E. Bacteria Characterisation

7KH�ÀYH�LVRODWHG�EDFWHULD�SURGXFHG�SURWHDVH�

DQG� VXUYLYHG� LQ� D� GLIIHUHQW� UDQJH� RI � S+� ��²

���� DQG� GLIIHUHQW� VDOLQLW\� ��²���� �)LJXUH� ����

PHDQZKLOH�� WKHLU� KHPRO\VLV� DFWLYLW\� ZDV� LQ�

JDPPD� KHPRO\VLV� RU� QRQ�SDWKRJHQLF� DFWLYLW\���

$OO�WKH�LVRODWHG�RQHV�DOVR�LQGLFDWHG�QRQ�PRWLOH��

DQG�RQO\�LVRODWHG�ZLWK�FRGH�8-����KDG�SRVLWLYH�

FDWDODVH� DFWLYLW\� IURP� ELRFKHPLFDO� WHVWV�� ,Q�

FRQWUDVW�� LQ� WKH� VXJDU� IHUPHQWDWLRQ� WHVW�� DOO�

LVRODWHG�RQHV�KDG�SRVLWLYH�UHVXOWV�LQ�DOO�GLIIHUHQW�

W\SHV�RI �VXJDU�XVHG�IRU�WKH�WHVW�������

7KH� LGHDO� RI � SURELRWLF� LV� VXUYLYDO� LQ�PDQ\�

GLIIHUHQW� VWUHVV� FRQGLWLRQV�� WKHUHIRUH� VXUYLYDO�

WHVW�ZDV�FRQGXFWHG��,VRODWHV�RI �.33�����,3,����

8-����� 8-���� DQG� 6%���� LQGLFDWHG� WKDW� WKH\�

)LJXUH�����,OOXVWUDWLRQ�RI �WKH�SURWHRO\WLF�LQGH[�RI �Bacillus VS�

5HPDUNV��6DOLQLW\�DQG�S+�WHVWV�ZHUH�FRQGXFWHG�WR�HOXFLGDWH�VHOHFWHG�LVRODWH�SURELRWLF�FDQGLGDWHV
�DELOLW\�IURP�

GLIIHUHQW�VDOLQLW\�DQG�S+�VWUHVVHV�RI �PHGLD���,VRODWH�ZLWK�FRGHV�RI �.33�����,3,����8-�����8-����

DQG�6%����VXUYLYHG�DQG�JUHZ�LQ�VDOLQLW\�RI ���������DQG����DQG�ZLWK�S+�RI �������DQG���

)LJXUH�����&RORQ\�RI �EDFWHULD�XQGHU�VDOLQH�����D��DQG�S+����E�

,QGRQHVLDQ�-RXUQDO�RI �)RUHVWU\�5HVHDUFK�9RO����1R�����$SULO�����������������������������������������,661������������(�,661�����������
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FDQ� VXUYLYH� DQG� JUHZ� YHU\� ZHOO� LQ� S+� DQG�

VDOLQLW\�VWUHVV��)LJXUH����

7KLV� DELOLW\� WR� VXUYLYH�ZDV� VLPLODU� WR� WKRVH�

IRXQG�E\� DQRWKHU� VWXG\� �7UL\DQWR�� ,VQDQVHW\R��

3ULMDPEDGD�� :LGDGD�� 	� 7DUPLDZDWL�� ������

ZDV� LVRODWHG� IURP� WKH�PDQJURYH
V�PXG�� �7KLV�

EDFWHULD�FRORQ\
V�VXUYLYDO�IURP�GLIIHUHQW�VWUHVV�

RI � S+� DQG� VDOLQLW\� SUHVXPDEO\� VKRZHG� WKDW�

WKLV� FRORQ\�ZDV� XVHG� WR� HQYLURQPHQWDO� VWUHVV��

XQVWDEOH� FRQGLWLRQ��ZKLFK� LV� YHU\� FRPPRQ� LQ�

HVWXDU\�HFRV\VWHP��+XWDEDUDW�����������

3DWKRJHQLF�RU�YLUXOHQW�LVRODWHV�ZDV�GHWHUPLQHG�

E\�WKH�GHJUHH�RI �FOHDU�]RQH�PHGLD�SURGXFHG�E\�

WKH�LVRODWHV��$OO�WKH�LVRODWHV�SURELRWLF�FDQGLGDWHV�

KDG�£��*DPPD��KHPRO\VLV�FKDUDFWHULVWLF��7DEOH�

�����%ORRG�DJDU�DV�GLIIHUHQWLDWHV�PHGLD�ZDV�XVHG�

WR�GHWHUPLQH�EDFWHULD
V�DELOLW\�WR�O\VH�UHG�EORRG�

FHOOV� �5%&V�� �+DPWLQL�� ������� � 7KH� DELOLW\� RI �

EDFWHULD�WR�O\VH�5%&V�ZDV�GRQH�E\�H[WUD�FHOOXODU�

SURWHLQ� SURGXFH� FDOOHG� KDHPRO\VLQ� �.KXVQDQ��

'ZL�� 	� $JXV�� ������� � 3DWKRJHQHWLF� LQ� 5%&V�

ZDV�GHÀQHG� LQWR�WKUHH� OHYHOV��DOSKD�KHPRO\VLV��

EHWKD� KHPRO\VLV� DQG� JDPPD� KHPRO\VLV��

$OSKD� KHPRO\VLV� RFFXUUHG� ZKHQ� 5%&V� DQG�

KHPRJORELQ�ZHUH�SDUWO\�O\]HG��EHWKD�KHPRO\VLV�

RFFXUUHG�ZKHQ�DOO�5%&V�DQG�KHPRJORELQ�ZHUH�

O\]HG��FDXVLQJ� WKH�VXUURXQGLQJ�PHGLD� WR�FOHDU��

*DPPD�KHPRO\VLV�RFFXUUHG�ZKHQ�WKHUH�ZDV�QR�

O\VLV� IRU� ERWK�5%&V� DQG�KHPRJORELQ�� FDXVLQJ�

QR�FRORXU�FKDQJH�LQ�PHGLD��+DPWLQL�����������

,Q� WKH� VXJDU� IHUPHQWDWLRQ� WHVW�� DOO� RI � WKH�

LVRODWHV�FRORQ\�LQGLFDWHG�SRVLWLYH�IHUPHQWDWLRQ�

WHVW� IRU� VXJDUV� VXFK� DV� ODFWRVH�� PDQQRVH��

PDQQLWRO�� JOXFRVH� DQG� VXFURVH� �7DEOH� ����

LQGLFDWHG� E\� WKH� IRUPDWLRQ� RI � \HOORZ� FRORXU�

PHGLD�� �7KH�FKDQJH� LQ�PHGLD�FRORXU�RFFXUUHG�

since fermentation caused acidity of  the media 

LQ�ZKLFK��E\�XVLQJ�SKHQRO�UHG�DV�DQ�LQGLFDWRU��LW�

WXUQHG�WR�\HOORZ���$FLGV�UHOHDVHG�LQ�PHGLD�ZDV�

SURGXFHG�IURP�WKH�EUHDNLQJ�GRZQ�RI �VXJDU�E\�

EDFWHULD���,Q�WKH�PRWLOLW\�WHVW��DOO�LVRODWHV�LQGLFDWHG�

QHJDWLYH�UHVXOWV��VKRZQ�E\�WKH�EDFWHULD�FRORQ\
V�

XQGLVSHUVHG�JURZWK�LQ�WKHLU�PHGLD��'DPD\DQWL��

2RP��	�(IIHQGL���������

A catalase test was done to determine the 

DELOLW\�RI �WKH�LVRODWHV�FRORQ\�WR�SURGXFH�FDWDODVH�

HQ]\PH���$�SRVLWLYH�UHVXOW�ZDV�VKRZQ�IURP�WKH�

8-����LVRODWH��ZKLOH�.33�����,3�����8-�����DQG�

6%����LVRODWHV�LQGLFDWHG�QHJDWLYH�UHVXOWV��7DEOH�

�����$�SRVLWLYH�UHVXOW�ZDV�LQGLFDWHG�E\�DQ�R[\JHQ�

EXOE�IURP�PL[LQJ�RI �+
�
O

�
�ZLWK�LVRODWH�EDFWHULD��

LQGLFDWLQJ�WKDW�FDWDODVH�HQ]\PH�ZDV�SURGXFHG�E\�

EDFWHULD�DQG�XVHG� WR�EUHDN�K\GURJHQ�SHUR[LGH�

LQ�ZDWHU�DQG�R[\JHQ���+\GURJHQ�SHUR[LGH�ZDV�

D� FRPSRXQG� WKDW� LQWHUIHUHV� ZLWK� LQWUDFHOOXODU�

HQ]\PH�DFWLYLW\��<XOYL]DU��������

7DEOH�����%DFWHULD�LVRODWHG�FKDUDFWHULVDWLRQ

Isolat 3U
6WUHVV�RQ�S+

6WUHVV�RQ�

6DOLQLW\

���
0R .

6XJDU�IHUPHQWDWLRQ

3D

+HPRO\VLV

� � �� � � � 0V * 6 L 0W ¡ ¢ £

.33��� � � � � � � � � � � � � � � � � �

,3��� � � � � � � � � � � � � � � � � �

8-��� � � � � � � � � � � � � � � � � �

8-��� � � � � � � � � � � � � � � � � �

6%��� � � � � � � � � � � � � � � � � �

5HPDUNV��

�  QR�UHDFWLRQ�QR�JURZWK ¡  SDUWLDO�KHPRO\VLV

�  �UHDFWLRQ��JURZWK ¢  total hemolysis

*  *OXFRVH £  no hemolysis

.  &DWDODVH L  Lactose

0R  0RWLOLW\ 0V  0DQQRVH

0W  0DQQLWRO 3D  3DWKRJHQLF�WHVW

3U  3URWHDVH 6  6XNURVH

3URELRWLF�&DQGLGDWH�3URWHRO\WLF�Bacillus�6S��&ROOHFWHG�IURP�0DQJURYH�RI �0DUJDVDUL�/DPSXQJ��������������������6XPDUGL�HW�DO��
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IV.   CONCLUSION

7KLV�VWXG\�IRXQG�DERXW�����LVRODWHG�Bacillus 

VS��IURP�LQWHVWLQDO�PDQJURYH�ELRWD�LQ�/DPSXQJ�

0DQJURYH�&HQWHU��VXFK�DV�VKULPS��PROOXVF��ÀVK��

DQG� FUDEV� IURP� ZKLFK� ��� LVRODWHG� Bacillus� VS��

KDG�SURWHRO\WLF�FKDUDFWHUV��DQG���RI �WKHP�KDYH�

YHU\� JRRG�SRWHQWLDOV� DV� D� SURELRWLF� FDQGLGDWH���

7KH� ÀYH� SURELRWLFV�ZHUH��Bacillus� VS��.33����

FROOHFWHG�IURP�FOLPELQJ�FUDE��Bacillus�VS��,3����

FROOHFWHG�IURP�ÀVK��Bacillus�VS��6%����FROOHFWHG�

IURP�WKH�PROOXVF��Bacillus�VS��8-����DQG�Bacillus 

VS��8-����FROOHFWHG�IURP�VKULPS��'LYHUVLW\�RI �

Bacillus�VS��DQG�ELRWD�DUH�IRXQG�LQ�YDULRXV�W\SHV��

7KHUHIRUH�� WKH� PDQJURYH� RI � 0DUJDVDUL� RI �

/DPSXQJ�LV�YHU\�LPSRUWDQW�WR�FRQVHUYH�
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