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7KH�UHYLHZ�SUHVH�WV�WKH�FKDUDFWHULVWLFV�RI�EDFWHULD�RI�WKH��DFWREDFLOOXV�IDPLO��D�G�WKHLU�DEL�OL�
ty�to�synthesize�various�bacteriocins.�The�classi�cation�of�bacteriocins�of�lactobacilli�is�given,�
ZKLFK�L�FOXGHV�WKUHH�FODVVHV��FODVV�,���OD�WLELRWLFV��SHSWLGHV�ZLWK�D�PROHFXODU�ZHLJKW�RI�OHVV�
than�5�kDa,�which�contain�lanthionine),�class�II�—�unmodi�ed�bacteriocins,�also�called�non-
OD�WLELRWLFV��KHDW�UHVLVWD�W�SHSWLGHV���ZKLFK�GR��RW�FR�WDL��OD�WKLR�L�H�D�G�KDYH�D�PROHFXODU�
ZHLJKW�OHVV�WKD�����N�D���D�G�FODVV�,,,���D�SRRUO��VWXGLHG�JURXS�RI�WKHUPRODELOH�SURWHL�V�ZLWK�
D�PROHFXODU�ZHLJKW�RI�PRUH�WKD�����N�D��/DFWREDFLOOL�DUH�VKRZ��WR�V��WKHVL]H�D�ZLGH�VSHFWUXP�
RI�EDFWHULRFL�V��ZKLFK�GHPR�VWUDWH�D�YDULHW��RI�DFWLR�V�D�G�DUH�DEOH�WR�L�KLELW�WKH�JURZWK�RI�
numerous�species�of�opportunistic�gram-positive�micro�ora.�The�article� also�provides� the�
H[DPSOHV�RI�EDFWHULRFL�V�SURGXFHG�E��/DFWREDFLOOXV�LVRODWHG�IURP�IRRG�SURGXFWV��IHUPH�WHG�
meat,��sh,�kombucha,�goat�milk,�koumiss,�etc.)�and�various�human�biotopes�(microbiota�of�
EUHDVW�PLON��L�WHVWL�DO�WUDFW�D�G�YDJL�DO�VHFUHWLR�V����GGLWLR�DOO���WKH�UHYLHZ�VKRZV�WKH�SURVSHFWV�
RI�ZLGH�DSSOLFDWLR��RI�EDFWHULRFL�V�V��WKHVL]HG�E��/DFWREDFLOOXV�L��WKH�IRRG�D�G�SKDUPDFHXWL�
FDO�L�GXVWULHV��
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7KHUH� DUH�PD���GLIIHUH�W�PHGLFL�HV�R�� WKH�
SKDUPDFHXWLFDO�PDUNHW��EXW�WKH�WUH�G�WRZDUGV�
D��L�FUHDVH�RI�PRUELGLW��LV�REVHUYHG�GXH�WR�WKH�
in�uence�of�various�exo-�and�endogenous�fac�
WRUV�WKDW��HJDWLYHO��DIIHFW�WKH��RUPDO�IX�FWLR�

�L�J�RI�WKH�PDL��V�VWHPV�RI�KXPD��ERG���)LUVW�
of�all,�this�is�the�in�uence�of�unfavorable�en�
YLUR�PH�WDO�IDFWRUV��X�EDOD�FHG��XWULWLR���GH�
�ciency� of� vitamins� and�microelements,� in�
FUHDVHG��XPEHU�RI�VWUHVVIXO�VLWXDWLR�V��DV�ZHOO�
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DV� WKH�PDVVLYH�X�FR�WUROOHG�XVH�RI�FKHPR�
WKHUDSHXWLF�GUXJV�D�G�D�WLELRWLFV���V�D�UHVXOW��
WKH�FRPEL�DWLR��RI�IDFWRUV�OLVWHG�DERYH�OHDGV�
WR�WKH�UHVLVWD�FH�RI�SDWKRJH�LF�PLFURRUJD�LVPV�
WR�D�WLELRWLFV��ZKLFK�FDXVHV��HFHVVLW�� RI� WKH�
GHYHORSPH�W� RI� �HZ� HIIHFWLYH� D�WLPLFURELDO�
GUXJV��2�H�RI�WKH�PRGHU��WUH�GV�L��WKH�VHDUFK�
IRU�PHGLFL�HV�ZLWK�D�WLPLFURELDO�DFWLYLW��LV�WKH�
XVH�RI�EDFWHULRFL�V���������
�%DFWHULRFL�V�DUH� ULERVRPDOO�� V��WKHVL]HG�

SHSWLGHV� RU� SURWHL�V�SURGXFHG� E�� EDFWHULD��
7KHVH�FRPSRX�GV�KDYH�D�WLEDFWHULDO�DFWLYLW��
DJDL�VW�RWKHU�EDFWHULD��ZKLFK�DUH�XVXDOO��FORVH�
O��DVVRFLDWHG�ZLWK�WKH�SURGXFH�W�VWUDL�������
%DFWHULRFL�V� DUH� V��WKHVL]HG� E�� YDULRXV�

PLFURRUJD�LVPV�D�G�KDYH�DOUHDG��IRX�G�ZLGH�
DSSOLFDWLR�� L��PHGLFL�H��YHWHUL�DU��PHGLFL�H�
D�G�IRRG�WHFK�RORJLHV�DV�D�WKHUDSHXWLF�DJH�W��
DV�ZHOO�DV�D�IRRG�SUHVHUYDWLYH�WR�FRPEDW�YDUL�
RXV�L�IHFWLRXV�D�G�IRRG�SDWKRJH�V�
6RPH�D�WLELRWLFV�KDYH�KDUPIXO�VLGH�HIIHFWV�

R��KXPD��KHDOWK�ZKHUHDV�EDFWHULRFL�V�GR��RW�
KDYH�D���RU�KDYH�OLWWOH�F�WRWR[LFLW��������������
,W� LV�PDL�O�� EHFDXVH� WKH� WHVWHG�EDFWHULRFL�V�
ZHUH�SURGXFHG�E��WKH�ODFWLF�DFLG�EDFWHULD��7KH�
ODWWHU�KDYH�EHH��XVHG�L��IHUPH�WDWLR��D�G�PLON�
SURGXFWLR��DV�ELR�SUHVHUYDWLYHV�IRU�D�OR�J�WLPH��
D�G�DUH�DOVR�R�H�RI�WKH�IDFWRUV�RI�K�SHUFROR�
�L]DWLR�� RI� WKH�GLJHVWLYH� WUDFW� RI� D� KHDOWK��
person�with�a�normal�microbiota.�The�bene��
FLDO�SURSHUWLHV�RI�EDFWHULRFL�V�DOORZ�XVL�J�WKHP�
WR�UHSODFH�D�WLELRWLFV�RU�VWLPXODWH�WKHLU�DFWLR��
DV�ZHOO�DV�WR�UHGXFH�WKH�VSDZ��UDWH�RI�D�WLEL�
RWLF�UHVLVWD�W�VWUDL�V�
)ULH�GO��EDFWHULD�RI�WKH�KXPD��PLFURELRWD�

FD��EH�PRELOL]HG�WR�SURGXFH�EDFWHULRFL�V�D�G�
SUHYH�W�EDFWHULDO�L�IHFWLR��R��WKH�RXWHU�VXUIDFH�
RI�WKH�KXPD��HSLWKHOLXP�RI�WKH�JDVWURL�WHVWL�DO�
WUDFW���,7��������������

�K��������V���V��I���������L����

/DFWLF�DFLG�EDFWHULD��/�%��DUH�D�GLYHUVH�D�G�
H[WUHPHO��YDOXDEOH�JURXS�RI�PLFURRUJD�LVPV��
ZKLFK��ZLWKRXW�DGKHUL�J�WR�D�VWULFW�WD[R�RPLF�
classi�cation,�are�united�on�the�basis�of�their�
JH�HUDO�SURSHUWLHV�L�FOXGL�J�D�FRPPR��IHDWXUH��
WKH�DELOLW��WR�V��WKHVL]H�ODFWLF�DFLG��/���DV�WKH�
PDL��RU�VL�JOH�IHUPH�WDWLR��SURGXFW������
%DFWHULD�RI�WKH��DFWREDFLOOXV�JH�XV�DUH�OR�

FDOL]HG�L��DOPRVW�DOO�ELRWRSHV�RI�WKH�GLJHVWLYH�
WUDFW�D�G�WKHUHIRUH�WKH��DUH�UHIHUUHG�WR�DV�WKH�
PDL��KXPD��PLFURELRWD� ���������7KH�JH�XV�
�DFWR�EDFLOOXV�KDV�VHYHUDO� KX�GUHG� VSHFLHV��
%DVHG� R�� WKH� D�DO�VLV�RI� WKH� ��6�U51�� VH�
TXH�FH�� ODFWREDFLOOL� DUH� SK�ORJH�HWLFDOO��GL�
YLGHG�L�WR�VHYH��JURXSV���DFWREDFLOOXV�EXFK�
QHUL��EX����DFWR�EDFLOOXV�FDVHL��FD����DFWR�EDFLO�
OXV� GHOEUXHFNLL� �GH����DFWREDFLOOXV� SODQWD�
UXP� �SO����DFWREDFLOOXV� UHXWHUL� �UH����DFWR�
EDFLOOXV� VDNHL� �VD�� D�G� �DFWREDFLOOXV�
VD�OL�YD�ULXV��VO���7UDGLWLR�DOO���GHSH�GL�J�R��WKH�
ZD�V�RI�IHUPH�WDWLR��RI�FDUERK�GUDWHV��EDFWH�
ULD�RI�WKH��DFWREDFLOOXV�JH�XV�DUH�GLYLGHG�L�WR�
WKUHH�JURXSV�� ����REOLJDWH�KRPRIHUPH�WDWLYH��
����IDFXOWDWLYH�KHWHURIHUPH�WDWLYH��D�G�����RE�
OLJDWH�KHWHURIHUPH�WDWLYH�EDFWHULD�����

�DFWREDFLOOXV�DUH�JUDP�SRVLWLYH��R��VSRUH�
IRUPL�J�EDFWHULD��REOLJDWH�RU�IDFXOWDWLYH�D�DHU�
REHV�ZLWK�KLJK�H�]�PDWLF�DFWLYLW���ZKLFK�DUH�
L�FUHGLEO��GLYHUVH�L��VKDSH�D�G�VL]H��7KH��FD��
be�in�the�form�from�short�to�long��lamentous�
URGV�� DUUD�JHG� VL�JO��� L�� SDLUV� RU� L�� VKRUW�
FKDL�V���XUL�J�WKHLU��RUPDO�PHWDEROLVP�ODFWR�
EDFLOOL�DUH�FDSDEOH�RI�IRUPL�J�ODFWLF�DFLG��K��
GURJH�� SHUR[LGH�� SURGXFL�J� O�VR]�PH� D�G�
VXEVWD�FHV�ZLWK�D�WLELRWLF�DFWLYLW�� VXFK� DV�
UHXWHUL���SOD�WDULFL���ODFWRFLGL���ODFWROL��������
+HWHURIHUPH�WDWLYH��DFWREDFLOOXV�VSHFLHV�FD��
DOVR�SURGXFH�ODFWLF��DFHWLF��EXW�ULF��D�G�D��XP�
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%DFWHULRFL�V�/DFWREDFLOOXV���D��DOWHU�DWLYH�WR�D�WLPLFURELDO�GUXJV

EHU�RI�RWKHU�DFLGV��DV�ZHOO�DV�FDUER��GLR[LGH�
���������
/DFWREDFLOOL�SRVVHVV�D�GLYHUVH� VSHFWUXP�RI�

ELRORJLFDO�DFWLYLWLHV��IRU�H[DPSOH��WKH��KHOS�WR�
VWLPXODWH�WKH�VHFUHWLR��RI�JDVWULF�MXLFH�D�G�H��
]�PHV��HFHVVDU��IRU�H�KD�FHPH�W�RI�GLJHVWLR��
SURFHVVHV�WKH��DUH�DEOH�WR�UHGXFH�WKH�VLGH�HIIHFWV�
RI�D�WLELRWLFV��KHOS�WR�VSOLW�ELOH�VDOWV�D�G��RUPDO�
L]H�OLSLG�PHWDEROLVP��2WKHU�LPSRUWD�W�FKDUDF�
WHULVWLFV� DUH� WKH�DELOLWLHV� WR�SURWHFW� HSLWKHOLDO�
FHOOV�IURP�GDPDJH��WR�H�KD�FH�WKH�UHJH�HUDWLR��
of�the�intestinal�mucosa,�and�to�mitigate�in�am�
PDWRU��SURFHVVHV�E���RUPD�OL]L�J� WKH� JH�HUDO�
composition�of�micro�ora�[22,�24].
0RVW�RI�WKH�ODFWLF�DFLG�EDFWHULD�DUH�DEOH�WR�

V��WKHVL]H� D�WLELRWLF� VXEVWD�FHV� RI� SURWHL��
SHSWLGH��DWXUH��ZKLFK�HOLPL�DWH�RU�UHWDUG�WKH�
JURZWK� RI� UHODWHG� EDFWHULD� VSHFLHV� D�G�RU�
VWUDL�V�� DGGLWLR�DOO��� WKH��KDYH�D�ZLGH� VSHF�
WUXP�RI�D�WLEDFWHULDO�DFWLYLW��D�G�WKHUHIRUH�DUH�
FDOOHG�EDFWHULRFL�V��%DVLFDOO���EDFWHULRFL�V�DUH�
WKHUPRVWDEOH�VXEVWD�FHV�ZLWK�D�KLJK�PROHFXODU�
ZHLJKW��XS�WR���±���N�D���7KHLU�ELRV��WKHVLV�
LV�H�FRGHG�E��VSHFLDO�SODVPLGV�D�G�RFFXUV�R��
ULERVRPHV�����������

It�is�of�importance�to�discuss�the�classi�ca�
WLR��D�G�SURSHUWLHV�RI�ODFWREDFLOOL�EDFWHULRFL�V�
L��PRUH�GHWDLO�

Classi�cation�of�bacteriocins

%DFWHULRFL�V�DUH� FR�YH�WLR�DOO�� GLYLGHG� L�WR�
WKUHH�FODVVHV��FODVV�,���OD�WLELRWLFV��FODVV�,,���
unmodi�ed�bacteriocins,�which�are�also�called�
�R��OD�WLELRWLFV� ����� ��������� D�G� FODVV� ,,,��
ZKLFK� L�FOXGHV�D�JURXS�RI� WKHUPRODELOH�SUR�
WHL�V�ZLWK� D�PROHFXODU�ZHLJKW� RI�PRUH� WKD��
���N�D������
%DFWHULRFL�V�RI�FODVV�,�DUH�SHSWLGHV�ZLWK�D�

PROHFXODU�ZHLJKW� RI� OHVV� WKD���� N�D��ZKLFK�

FR�WDL��OD�WKLR�L�H��7KH��L�FOXGH�VXFK�DPL�R�
acids�as�lanthionine�(Lan),�α-methylanthionine�
�0H/D����GHK�GURDOD�L�H� D�G� GHK�GUREXW��
UL�H���FFRUGL�J�WR�WKH�FKHPLFDO�VWUXFWXUH�D�G�
D�WLPLFURELDO�SURSHUWLHV�� WKLV�FODVV�LV�GLYLGHG�
L�WR� WKH� W�SHV���D�G�%� OD�WLELRWLFV� ����������
7KH�W�SH���OD�WLELRWLFV�DUH�VPDOO�FDWLR�LF�SHS�
WLGHV��ZKLFK� H[KLELW� D�WLEDFWHULDO� DFWLYLW�� E��
IRUPL�J�SRUHV� L�� EDFWHULDO�PHPEUD�HV��7KH�
UHSUHVH�WDWLYHV�RI�W�SH�%�DUH�VPDOO�D�LR�LF�RU�
�HXWUDO�JOREXODU�SHSWLGHV�� WKH� D�WLPLFURELDO�
SURSHUWLHV�RI�ZKLFK�DUH�PD�LIHVWHG�E��L�KLELW�
ing�speci�c�enzymes.
%DFWHULRFL�V� RI� FODVV� ,,� DUH� KHDW�UHVLVWD�W�

SHSWLGHV��ZKLFK�GR��RW�FR�WDL��OD�WKLR�L�H�D�G�
KDYH�D�PROHFXODU�ZHLJKW�OHVV�WKD�����N�D�����
���������7KH�UHSUHVH�WDWLYHV�RI�WKLV�JURXS�H[�
KLELW�D�WLPLFURELDO� DFWLYLW�� DJDL�VW��LVWHULD�
JH�XV��WKH��DUH�FDSDEOH�RI�GHVWUR�L�J�WKH�L��
WHJULW��RI�WKH�PLFURELDO�PHPEUD�H��ZKLFK�OHDGV�
WR�LR�LF�LPEDOD�FH�D�G�ORVV�RI�RUJD�LF�SKRV�
SKRUXV�L�� WDUJHW�FHOOV��7KH�UHSUHVH�WDWLYHV�RI�
WKLV�FODVV� DUH�GLYLGHG� L�WR� IRXU� VXEJURXSV��
�ODVV� ,,D� L�FOXGHV� SHGLRFL��VKDSHG� EDFWHULR�
FL�V�� WKH�� FR�WDL�� WKH�1�WHUPL�DO� VHTXH�FH�
7�U��O���V���O��9DO�;DD���V� �7���9���
�ODVV�,,E�FR�VLVWV�RI�WZR�SHSWLGH�EDFWHULRFL�V��
WKH�DFWLYLW��RI�ZKLFK�GHSH�GV�R��WZR�GLIIHUH�W�
SHSWLGHV��7KHVH� WZR�SHSWLGHV�FD�� VKRZ� WKHLU�
DFWLYLW�� L�GHSH�GH�WO��RI�HDFK�RWKHU��EXW� H[�
KLELW�V��HUJLVP�ZKH��WKH��IX�FWLR��WRJHWKHU��
�ODVV� ,,F� L�FOXGHV� F�FOLF� EDFWHULRFL�V� D�G�
class�ІІd�—�unmodi�ed�linear�non-pediocine-
VKDSHG�EDFWHULRFL�V�������������
%DFWHULRFL�V�RI�FODVV�,,,�L�FOXGH�D�JURXS�RI�

WKHUPRODELOH�SURWHL�V�ZLWK�D�PROHFXODU�ZHLJKW�
PRUH�WKD�����N�D��8�IRUWX�DWHO���WKHLU�SURS�
HUWLHV�KDYH��RW��HW�EHH��VWXGLHG�H�RXJK������
��������



��

,��0��9RORVK��D��.��,��6RORVKH�NR��9��2��.UDVL�NR�HW�DO�

9��������I������������V����������
�����������L����

/DFWREDFLOOL� V��WKHVL]H� D�ZLGH� VSHFWUXP� RI�
EDFWHULRFL�V��7KHVH�VXEVWD�FHV�KDYH�D�YDULHW��
RI�DFWLR�V�D�G�L�KLELW�WKH�JURZWK�RI��XPHURXV�
VSHFLHV�RI�RSSRUWX�LVWLF�JUDP�SRVLWLYH�PLFUR�
�ora,� for� example,��LVWHULD�PRQRF�WRJHQHV��
�ORVWULGLXP� EXW�ULFXP���ORVWULGLXP�VSRUR�
JHQHV�� 6WDSK�ORFRFFXV� DXUHXV�� (QWHURFRFFXV�
IDHFDOLV���DFLOOXV�VSS��D�G�RWKHUV��7KH�V��WKH�
VLV�RI�DFWLYH�EDFWHULRFL�V�LV�R�H�RI�WKH�IDFWRUV�
WKDW�SURYLGH�KLJK�FROR�L]DWLR��SURSHUWLHV�D�G�
SOD��D�UHJXODWRU��UROH�RI�ODFWREDFLOOL�L��PDL��
WDL�L�J�WKH�SK�VLRORJLFDO�PLFURELDO�EDOD�FH�L��
ELRFH�RVHV������
�0RVW�RI�WKH�EDFWHULRFL�V�DUH�VPDOO�PROHFXOHV�

ZLWK�DPSKLSKLOLF�SURSHUWLHV�D�G�KLJK�LVRHOHFWULF�
SRL�WV��7KH�SURGXFH�W�FHOOV�DUH�UHVLVWD�W�WR�WKH�
EDFWHULRFL�V�WKH��SURGXFH�GXH�WR�WKH�V��WKHVLV�
of�speci�c�immunity�proteins�[11,�21].
�XUUH�WO��� D��DFWLYH� UHVHDUFK� LV�X�GHUZD��

R��WKH�PHFKD�LVPV�RI�WKH�D�WLPLFURELDO�DFWLR��
RI�EDFWHULRFL�V��,W�ZDV�IRX�G�WKDW�ODFWREDFLOOL�
EDFWHULRFL�V�FR�WDL��WKH�SURWHL��FRPSR�H�WV��
which�are��xed�on�speci�c�cellular�receptors�
RI� WDUJHW� FHOOV� D�G�GLVUXSW� WKH� WUD�VSRUW� RI�
YDULRXV�FDWLR�V�WKURXJK�WKH�FHOO�PHPEUD�H�RI�
PLFURRUJD�LVPV��7KH�PRVW�VWXGLHG�EDFWHULRFL�V�
RI��DFWREDFLOOXV�DUH�DPLORYRUL����������DP��
ORYRUXV����������DFLGRFL��%�����DFLGRSKLOXV���
EDYDULFL��01� ���� EDYDULFXV�01��� FDVHLFL��
����FDVHL���FXUYDFL��)6���D�G�������FXUYDWXV�
)6��� D�G����FXUYDWXV� /7+������� ODFWRFL��6�
����VDNH�/������SOD�WDULFL����D�G�������SODQWD�
UXP��� SOD�WDFL�� ���� ����SODQWDUXP�/7)������
VDNDFL�� ���� ���� VDNH� /E������ HWF�� ������7KH�
OLWHUDWXUH�FR�WDL�V�DOVR�L�IRUPDWLR��DERXW��HZ�
EDFWHULRFL�V� RI��DFWREDFLOOXV�� VXFK� DV� VDOL�
YDULFL��PPD�H�� ����VDOLYDULXV���%DF)�� D�G�

%DF)�� ����SODQWDUXP� VXEVS�� DUJH�WRUDWH�VLV�
6-������������

�����������V��I���������L�������V�������
I����I���

�XH�WR�WKH�X�LTXH�SURSHUWLHV��EDFWHULRFL�V�DUH�
ZLGHO��XWLOL]HG�L��WKH�IRRG�L�GXVWU���7KH��DUH�
used�as�preservatives� in� partially� puri�ed� or�
puri�ed�concentrated�form.�Until�recently,�such�
EDFWHULRFL�V�DV��LVL��D�G�SHGLRFL��3����ZHUH�
OLFH�VHG� DV� IRRG� SUHVHUYDWLYHV� ������1RWH�
ZRUWK���WKH�XVH�RI�EDFWHULRFL�V�UHGXFHV�WKH�FRVW�
RI�SURGXFWLR��D�G�SUHVHUYDWLR�� RI� IRRGVWXIIV�
UHWDL�L�J�WKHLU��XWULWLR�DO�D�G�ELRORJLFDO�YDOXH�
/DFWLF�DFLG�EDFWHULD��/�%��DUH�LPSRUWD�W�L��

WKH�WHFK�RORJLHV�RI�IHUPH�WHG�IRRG�SURGXFWLR���
ZKHUH� WKHLU� UROH� LV� WR�SUHYH�W� WKH�JURZWK�RI�
SDWKRJH�LF�PLFURRUJD�LVPV�D�G�VSRLODJH�L��JH��
HUDO��,W�LV�GXH�WR�DFLGLI�L�J�WKH�H�YLUR�PH�W�D�G�
DFWLYH� V��WKHVLV�RI�D�WLPLFURELDO� FRPSRX�GV��
ZKLFK�FR�WULEXWHV��RW�R�O��WR�TXDOLW��LPSURYH�
PH�W��EXW�DOVR�WR�VDIHW��DGYD�FHPH�W������
/DFWLF�DFLG�EDFWHULD��HVSHFLDOO���DFWREDFLOOXV�

VDNHL�D�G��DFWREDFLOOXV�FXUYDWXV��DUH�D�SDUW�RI�
WKH�PLFURELRWD�RI�PD���IHUPH�WHG�PHDW�SUR�
GXFWV��7KHVH� VSHFLHV�DUH�ZHOO� DGDSWHG� WR� WKH�
PHDW� H�YLUR�PH�W�� SURYLGL�J� D�� LPSURYHG�
�avor�and�accelerated�maturation�of� the� fer�
PH�WHG�PHDW�SURGXFWV����������
%DFWHULRFL�V�SURGXFHG�E�� WKH� ODFWLF� DFLG�

EDFWHULD� DUH� ZHOO� N�RZ�� IRU� WKHLU� DFWLYLW��
DJDL�VW��LVWHULD�PRQRF�WRJHQHV�� D� FRPPR��
JUDP�SRVLWLYH�SDWKRJH��ZKLFK�FDXVHG�VHYHUDO�
RXWEUHDNV�RI�IRRGERU�H�GLVHDVH�L��UHFH�W�GH�
cades.�In�one�of�the�classi�cations�of�bacterio�
FL�V� WKHUH� LV�D� VSHFLDO� FODVV��ZKLFK� L�FOXGHV�
EDFWHULRFL�V�ZLWK�WKH�DFWLYLW��DJDL�VW��LVWHULD�
������7KH�FR�WURO�RI����PRQRF�WRJHQHV�L��IRRG�
LV�D�PDMRU�FKDOOH�JH�GXH�WR�LWV�DELOLW��WR�VXUYLYH�
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DW�ORZ�S+�YDOXHV��L�FUHDVHG�VDOW�FR�FH�WUDWLR��
D�G�WKH�SUHVH�FH�RI��LWULWHV��ZKLFK�DUH�KDUPIXO�
WR�PRVW�RWKHU�SDWKRJH�LF�PLFURRUJD�LVPV� L��
WKH�SURGXFWLR��RI�GU��IHUPH�WHG�IRRG��%HFDXVH�
RI�WKLV��WKH�EDFWHULRFL�RJH�LF�ODFWLF�DFLG�EDF�
WHULD�D�G�WKHLU�EDFWHULRFL�V�DUH�KHOSIXO�DV�SUH�
VHUYDWLYHV�L��IHUPH�WHG�IRRG�SURGXFWV�D�G�FD��
EH�XVHG�DV� WHFK�RORJLFDO� DOWHU�DWLYHV� WR�FKH�
PLFDO�SUHVHUYDWLYHV��VDWLVI�L�J�WKH�GHPD�G�IRU�
IRRGV�ZLWK�IHZHU�RU��R�DGGLWLYHV������
,�� UHFH�W��HDUV�� WKH�GHPD�G� IRU���DWXUDO��

SURGXFWV� KDV� L�FUHDVHG�� EHFDXVH� FR�VXPHUV�
SUHIHU�WKHP�RYHU�IRRGV�ZLWK�FKHPLFDO�SUHVHUYD�
WLYHV��7KH�FULWLFDO�LVVXHV�FR��HFWHG�ZLWK��DWX�
UDO�SURGXFWV�DUH�KRZ�WR�PDL�WDL��WKHLU�VDIHW��
D�G�TXDOLW���D�G�KRZ�WR�H[WH�G�WKHLU�VKHOI�OLIH��
,��WKLV�UHJDUG��JUHDW�DWWH�WLR��LV�SDLG�WR�WKH�XVH�
RI�WKH�D�WDJR�LVWLF�FKDUDFWHULVWLFV�RI�ODFWRED�
FLOOL��,W�ZDV�VKRZ��WKDW��DFWREDFLOOXV�SODQWD�
UXP�6/�����LVRODWHG�IURP�NRPEXFKD��D�WUDGL�
WLR�DO�IHUPH�WHG�GUL�N�L��6RXWK��KL�D���SUR�
GXFHG�EDFWHULRFL��6/�����ZKLFK�KDG�D�WLEDF�
WHULDO�DFWLYLW��DJDL�VW�ERWK�JUDP�SRVLWLYH�D�G�
JUDP��HJDWLYH�EDFWHULD�� L�FOXGL�J�PXOWLGUXJ�
UHVLVWD�W�VWUDL�V��%DFWHULRFL��6/����ZDV�FKDU�
DFWHUL]HG� E�� WKHUPDO� VWDELOLW��� S+� WROHUD�FH��
D�G�ZDV�VH�VLWLYH�WR�PRVW�SURWHDVHV��EXW��RW�WR�
WU�SVL��RU�SHSVL���7KH�VWXG��RI�WKH�D�WLEDFWH�
ULDO�PHFKD�LVP�VKRZHG�WKDW�EDFWHULRFL��6/����
L�FUHDVHV� WKH�SHUPHDELOLW�� RI� WKH�FHOO�PHP�
EUD�H��L�GXFL�J�WKH�UHOHDVH�RI�SRWDVVLXP�LR�V��
and�can�inhibit�the�formation�of�bio�lms�[30].
5HFH�WO��� D� ODUJH��XPEHU�RI� D�WLELRWLF�UH�

VLVWD�W�EDFWHULD�KDYH�EHH��IRX�G�L��GDLU��SURG�
XFWV��IRU�H[DPSOH��6DOPRQHOOD�HQWHULFD�L��GU��
PLON��XWULWLR���6WDSK�ORFRFFXV�DXUHXV�L��UDZ�
D�G� SDVWHXUL]HG�PLON� D�G� L�� LFH� FUHDP�D�G�
YD�FRP�FL��UHVLVWD�W�(QWHURFRFFXV�IDHFLXP�L��
FKHHVHV�����������7KHUH�LV�L�IRUPDWLR��L��WKH�

OLWHUDWXUH�WKDW�VRPH�EDFWHULRFL�V�SURGXFHG�E��
ODFWLF�DFLG�EDFWHULD�FD��L�KLELW�IRRGERU�H�PXO�
WLGUXJ�UHVLVWD�W� SDWKRJH�V��ZKLFK� IDYRUDEO��
GLVWL�JXLVKHV�WKHP�IURP�RWKHU�UHJLVWHUHG�EDF�
WHULRFL�V�ZLWK�D�UDWKHU��DUURZ�L�KLELWRU��VSHF�
WUXP����������
5HVHDUFKHUV�SD��JUHDW�DWWH�WLR��WR�VWXG�L�J�

WKH�FKDUDFWHULVWLFV�RI�WKH�SURGXFWLR��RI��DWXUDO�
SUHVHUYDWLYHV�E�� ODFWLF� DFLG�EDFWHULD��7KXV�� LW�
ZDV�VKRZ��WKDW�WKH�ELRV��WKHVLV�RI�EDFWHULRFL�V�
E�����FXUYDWXV�0%6D��D�G�0%6D��R��WKH�056�
PHGLXP�EHJL�V�L��WKH�HDUO��H[SR�H�WLDO�JURZWK�
SKDVH����K�RI�FXOWLYDWLR����8�GHU�WKH�FXOWLYDWLR��
FR�GLWLR�V�DW��������DIWHU����K�WKH�DPRX�W�RI�
SURGXFHG�EDFWHULRFL�V�EHJD��WR�GHFUHDVH�L��ERWK�
VWUDL�V��0D[LPXP� DFFXPXODWLR�� RI�0%6D��
EDFWHULRFL�� �������8�PO��ZDV�REVHUYHG�DIWHU�
��KRXU�FXOWLYDWLR��DW���� ���D�G���� ���D�G�
��KRXU�FXOWLYDWLR��DW��������7KLV�L�GLFDWHV�WKH�
SULPDU�� NL�HWLFV� RI� WKH�PHWDEROLWH��ZKLFK� LV�
DOVR� REVHUYHG� IRU� RWKHU� EDFWHULRFL�V�� VXFK� DV�
VDNDFL��.��SURGXFH�W����VDNHL��7��������VDND�
FL�� 3� ���� VDNHL���8���������� FXUYDFL����
���� FXUYDWXV� /7+� ������� FXUYDWLFL�� /����
����FXUYDWXV�/������������
7KH�/LWHUDWXUH�GDWD� SRL�W� RXW� WKDW�PD���

EDFWHULRFL�V� DUH� WKHUPRVWDEOH�� EHFDXVH� WKH��
UHWDL�� WKHLU� SURSHUWLHV� DIWHU� KHDW� WUHDWPH�W�
����±�����������PL����������������7KLV�L�GL�
FDWHV�WKDW�WKH��FD��EH�XVHG�L��WKH�KHDW�WUHDWHG�
IRRGV�ZLWKRXW�D�GHFUHDVH�L��WKHLU�SUHVHUYDWLYH�
DFWLR���8VXDOO��WKH�ORZ�PROHFXODU�ZHLJKW�EDF�
WHULRFL�V� DUH� WKHUPRVWDEOH� EHFDXVH� WKH�� DUH�
VPDOO�SRO�SHSWLGHV��7KHVH�SURSHUWLHV�KDYH�EHH��
GHVFULEHG�IRU�EDFWHULRFL�V�0%6D��D�G�0%6D��
���� FXUYDWXV��� VDNDFL��0� D�G�3� ���� VDNHL���
SHGLRFL��/����3HGLRFRFFXV�SHQWRVDFHXV���DFL�
GRFL��������� ���� DFLGRSKLOXV��� SOD�WDULFL��
/3�������SODQWDUXP������
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,��YLHZ� RI� WKH�X�LTXH� SURSHUWLHV� D�G� H[�
SD�GL�J�SURVSHFWV�IRU�WKH�XVH�RI�EDFWHULRFL�V�
RI� ODFWLF� DFLG� EDFWHULD� L�� IRRG� WHFK�RORJLHV��
UHVHDUFKHUV�DUH�DFWLYH�L��VHDUFK�IRU�D�G�LVROD�
WLR��RI�SURGXFH�WV�RI�WKHVH�ELRORJLFDOO��DFWLYH�
FRPSRX�GV�IURP�WUDGLWLR�DO�IRRG�SURGXFWV�D�G�
UDZ�PDWHULDOV��7KXV��WKH��DFWREDFLOOXV�FUXVWR�
UXP� VWUDL�� LVRODWHG� IURP� NRXPLVV� �;L�MLD�J��
�KL�D��FD��SURGXFH�EDFWHULRFL��01������������
.RXPLVV� LV� D� WUDGLWLR�DO� IHUPH�WHG�PDUH�V�
PLON�� SRSXODU� L�� WKH��H�WUDO��VLD��VWHSSHV��
L�FOXGL�J� �KL�D�� 0R�JROLD�� .D]DNKVWD���
.�UJ�]VWD��D�G�VRPH�UHJLR�V�RI�5XVVLD��)RU�
FH�WXULHV��NRXPLVV�ZDV�FR�VLGHUHG��RW�R�O��D�
GUL�N��EXW�DOVR�D�IX�FWLR�DO� IRRG�SURGXFW� IRU�
PHGLFDO�SXUSRVHV��VXFK�DV�LPSURYL�J�IX�FWLR��
RI�NLG�H�V��JDVWURL�WHVWL�DO�WUDFW���HUYRXV�V�V�
WHP� D�G� LPPX�H� V�VWHP�� D�G� WUHDWPH�W� RI�
KHSDWLWLV��FKUR�LF�XOFHUV��WXEHUFXORVLV��HWF��������
.RXPLVV�LV�XVXDOO��REWDL�HG�IURP�PDUH�V�PLON�
E��IHUPH�WL�J�LWV�RZ���DWXUDO�PLFURELRWD��L��
FOXGL�J�ODFWLF�DFLG�EDFWHULD�D�G��HDVW��9DULRXV�
VWUDL�V�RI��DFWREDFLOOXV�� L�FOXGL�J���� FDVHL��
���SODQWDUXP�����IHUPHQWXP�����KHOYHWLFXV�D�G�
���DFLGRSKLOXV�� KDYH� EHH�� IRX�G� L�� NRXPLVV�
EXW�R�O��EDFWHULRFL��SURGXFHG�E�����SODQWDUXP�
has�been�puri�ed� and� characterized� [26,� 35,�
��������
0RUH�D�G�PRUH�UHVHDUFKHUV�DUH�H�JDJHG�L��

D�FRPSUHKH�VLYH� VWXG�� RI� WKH� SURSHUWLHV�RI�
LVRODWHG� EDFWHULRFL�V�� 7KXV�� EDFWHULRFL��
/)�%�����V��WKHVL]HG�E���DFWREDFLOOXV� IHU�
PHQWXP�%����� DSSHDUV� WR� EH� SURPLVL�J� IRU�
IXUWKHU�SUDFWLFDO�XVH��7KLV�VWUDL��ZDV�LVRODWHG�
IURP�D��KL�HVH�IHUPH�WHG�JUDL��GUL�N��ER]DL��
and� identi�ed� by� 16s� rRNA� sequencing.�
%DFWHULRFL��/)�%�����KDV�D�PROHFXODU�ZHLJKW�
RI�����������D� ������ ,W�ZDV� IRX�G� WKDW� WKLV�
EDFWHULRFL��SRVVHVVHV�D�ZLGH�VSHFWUXP�RI�D��

WLPLFURELDO�DFWLYLW��DJDL�VW�JUDP�SRVLWLYH�D�G�
JUDP��HJDWLYH�EDFWHULD��L�FOXGL�J��LVWHULD�D�G�
3VHXGRPRQDV��7KH� X�LTXH� SURSHUWLHV� RI� WKH�
described�bacteriocin�are�its�signi�cant�thermal�
VWDELOLW��ZLWK�D� UHVLGXDO�DFWLYLW�� RI� ��������
D�G���������DW�����D�G����������������PL���
UHVSHFWLYHO����GGLWLR�DOO��� LW� LV� VWDEOH� RYHU� D�
ZLGH�S+�UD�JH���±����EXW�LW�LV�KLJKO��VH�VLWLYH�
WR�WKH�DFWLR��RI�SURWHRO�WLF��SURWHL�DVH�.��SHS�
VL���D�G�WU�SVL���H�]�PHV��ZKLFK�L�GLFDWHV�LWV�
SHSWLGH��DWXUH��%DVHG�R�� WKH� IRUHJRL�J�� LW� LV�
assumed�that�puri�ed�LF-BZ532�and�its�pro�
GXFL�J�VWUDL�����IHUPHQWXP�%�����DUH�SURPLV�
L�J�FD�GLGDWHV�IRU�XVH�DV�D�ELRFR�VHUYDWLYH�L��
WKH�IRRG�L�GXVWU�������
7KH��DFWREDFLOOXV� VDNHL��0��VWUDL�� LVR�

ODWHG� IURP�JRDW�PLON� H[KLELWHG� UHVLVWD�FH� WR�
DFLG�D�G�ELOH�D�G�VKRZHG�D�WDJR�LVWLF�DFWLYLW��
DJDL�VW�IRRGERU�H�SDWKRJH�V��7KH�%DFWHULRFL��
SURGXFWLR��REVHUYHG�L�����VDNHL��0��UHDFKHG�
LWV�PD[LPXP�L��WKH�VWDWLR�DU��SKDVH��DIWHU����
KRXUV�RI�FXOWLYDWLR�� ��������7KH� VWXG��RI� WKH�
SURSHUWLHV�RI�EDFWHULRFL���0��VKRZHG�WKDW�LW�
UHPDL�V�DFWLYH�L��D�ZLGH�S+�D�G�WHPSHUDWXUH�
UD�JHV��LW�LV�UHVLVWD�W�WR�RUJD�LF�VROYH�W���W�WKH�
VDPH� WLPH��EDFWHULRFL���0�� LV� VH�VLWLYH� WR�
VRPH�SURWHRO�WLF� H�]�PHV�� ,W�ZDV�IRX�G� WKDW�
WKH�PROHFXODU�ZHLJKW�RI�EDFWHULRFL��LV�����N�D��
7KH�VWXG��RI�F�WRWR[LFLW��L��WKH�PRGHO�RI�+7���
FHOOV�VKRZHG�WKH�PD[LPXP�L�KLELWLR��RI�VXU�
YLYDO��������“��������DW�D�EDFWHULRFL��FR�FH��
WUDWLR�� RI� �����8�PO��7KHVH� UHVXOWV� L�GLFDWH�
WKDW�WKH����VDNHL��0��KDV�SRWH�WLDO�IRU�XVH�L��
WKH�IRRG�L�GXVWU��DV�D�ELRSUHVHUYDWLYH�����
%DFWHULRFL�� ������� V��WKHVL]HG� E�� WKH�

VWUDL���DFWREDFLOOXV�SODQWDUXP��������ZKLFK�
was�isolated�from�saber��sh� (7ULFKLXUXV� OHS�
WXUXV��LV�TXLWH�L�WHUHVWL�J��7KLV�EDFWHULRFL��LV�
PD[LPDOO��V��WKHVL]HG�L��WKH�VWDWLR�DU��SKDVH�
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DIWHU����K�RI�L�FXEDWLR���7KH�PROHFXODU�ZHLJKW�
RI�EDFWHULRFL��������ZDV�GHWHUPL�HG� WR� EH�
������D��%DFWHULRFL��������ZDV�FKDUDFWHUL]HG�
by� signi�cant� thermal� stability� (30�min� at�
���� ���� SUHVHUYL�J� DFWLYLW�� L�� WKH� S+�
UD�JH����±�����EXW�ZDV�VH�VLWLYH�WR�WKH�SURWHR�
O�WLF� H�]�PHV��7KLV� EDFWHULRFL��H[KLELWHG�D�
ZLGH�VSHFWUXP�RI�D�WLPLFURELDO�DFWLYLW��DJDL�VW�
�sh�pathogenic�bacteria,�such�as�3VHXGRPRQDV�
�uorescens,�P.�aeruginosa,�Vibrio�parahaemo�
O�WLFXV���HURPRQDV�VREULD��D�G��LVWHULD�PRQR�
F�WRJHQHV� ����������7KH�DGGLWLR��RI�SDUWLDOO��
puri�ed�bacteriocin�DY4-2� to�halibut� �llets�
UHGXFHG�WKH��XPEHU�RI�P.��uorescens�FHOOV�E��
����ORJ�X�LWV�DW������IRU����GD�V��,I�FRPSDUHG�
ZLWK�WKH�FR�WURO��WKH�VDPSOHV�WUHDWHG�ZLWK�EDF�
teriocin�DY4-2�showed�a�signi�cant�decrease�
L��WKH�WRWDO��XPEHU�RI�YLDEOH�PLFURRUJD�LVPV��
7KH�UHVXOWV�RI�WKHVH�VWXGLHV�GHPR�VWUDWHG�WKDW�
EDFWHULRFL��������SRVVHVVHV�WKH�SRWH�WLDO� WR�
DFW�DV�D�ELR�SUHVHUYDWLYH�IRU�VHDIRRG������
+LJKO�� DSSUHFLDWL�J� WKH� SURVSHFWV� RI� ELR�

WHFK�RORJLFDO�SURGXFWLR�� RI�EDFWHULRFL�V�� UH�
VHDUFKHUV� VHOHFW� WKH�VXEVWUDWHV� IRU� WKH�PRVW�
FRVW�HIIHFWLYH�ELRV��WKHVLV��7KXV��ZKH��� WKH�
PDL��E��SURGXFW�REWDL�HG�DIWHU� FXUGOL�J�D�G�
UHPRYL�J� FDVHL�� L��FKHHVH� SURGXFWLR��� LV� D�
ODUJH�VFDOH�ZDVWH�L��WKH�GDLU��L�GXVWU�����������
:KH��ZKH��LV�GLVFKDUJHG�L�WR�ZDWHU��LW�ZHDN�
O�� ELRGHJUDGDWHV� EXW� WKH� OHYHO� RI�GLVVROYHG�
R[�JH��UHGXFHV��ZKLFK��HJDWLYHO��DIIHFWV�WKH�
�RUPDO� �DWXUDO� SURFHVVHV� RI� VHOI�FOHD�L�J�RI�
ZDWHU�REMHFWV�D�G�FUHDWHV�D�UHDO�ULVN�WR�WKH�OLIH�
RI�DTXDWLF�L�KDELWD�WV��7KH�SUDFWLFH�RI�X�FR��
WUROOHG� GLVFKDUJH� RI�ZDVWHZDWHU� FR�WDL�L�J�
ZKH��OHDGV�WR�PD���H�YLUR�PH�WDO�SUREOHPV��
VHYHUH� H�YLUR�PH�WDO� SROOXWLR�� DIIHFWL�J� WKH�
SK�VLFRFKHPLFDO� FKDUDFWHULVWLFV�RI� WKH� VRLO��

ZKLFK� L�� WXU�� UHVXOWV� L�� D�GHFUHDVHG� �LHOG��
7KXV�� WKH� VHDUFK� IRU� WKH� FKHDS�PHWKRGV� RI�
ZKH��XWLOL]DWLR��UHPDL�V�UHOHYD�W���������
%HFDXVH�ZKH��PDNHV�XS�DERXW������RI�DOO�

milk�nutrients,�an� economical�and�pro�table�
DOWHU�DWLYH� LV� WR� XVH� LW� DV�D� VXEVWUDWH� IRU� WKH�
SURGXFWLR��RI�ELRORJLFDOO��DFWLYH�VXEVWD�FHV��
7KH�PRVW�FRPPR��ZKH���XWULH�WV�DUH�ODFWRVH�
��������VROXEOH�SURWHL�V����������������OLSLGV�
D�G�PL�HUDO�VDOWV���������������7KH��DUH��HFHV�
VDU��IRU�WKH�JURZWK�RI�PLFURRUJD�LVPV��HVSH�
FLDOO��IRU�ODFWLF�DFLG�EDFWHULD��ZKLFK�DUH�ZLGH�
O�� XVHG� L�� WKH� IRRG� L�GXVWU�� ������OWKRXJK�
EDFWHULRFL�V�FD�� EH� SURGXFHG� E�� �XPHURXV�
PLFURRUJD�LVPV��WKRVH�SURGXFHG�E��ODFWLF�DFLG�
EDFWHULD�DUH�DWWUDFWL�J�L�FUHDVHG�DWWH�WLR��EH�
FDXVH�WKH��DUH�FR�VLGHUHG�WKH�PRVW��VDIH�������
��� SODQWDUXP� VSHFLHV�FD�� DGDSW� WR� YDULRXV�
�LFKHV�GXH�WR�LWV�DELOLW��WR�IHUPH�W�D�ZLGH�UD�JH�
RI� FDUERK�GUDWHV� ������ ,�� SDUWLFXODU�� WKH�
���SODQWDUXP�67��3D�VWUDL��FD��DFWLYHO��JURZ�
R�� WKH�ZKH��EDVHG�PHGLXP� D�G� SURGXFH�D�
SHSWLGH�ZLWK�D�PROHFXODU�ZHLJKW�RI�����N�D��
H[KLELWL�J�D�WLPLFURELDO�DFWLYLW��DJDL�VW�PD���
GLIIHUH�W�IRRG�SDWKRJH�LF�EDFWHULD�� L�FOXGL�J�
JUDP��HJDWLYH�EDFWHULD������
�OWKRXJK�ZKH��FD��VXSSRUW�WKH�JURZWK�RI�

PRVW�ODFWLF�DFLG�EDFWHULD��LW�ODFNV��LWURJH��D�G�
RWKHU��XWULH�WV��WKHUHIRUH�WKH�H[RJH�RXV�DGGL�
WLR��RI�WKH�ODWWHU�LV�UHTXLUHG�IRU�WKH�VXFFHVVIXO�
ELRV��WKHVLV� RI� EDFWHULRFL�V��7KXV�� WKH� UH�
VHDUFKHUV� GHPR�VWUDWHG� WKH� DELOLW�� RI� WKH�
���SODQWDUXP�67���VWUDL��FXOWLYDWHG�R��056�
PHGLXP�WR�V��WKHVL]H�EDFWHULRFL�V�ZLWK�KLJK�
D�WLPLFURELDO�DFWLYLW��DJDL�VW�VHYHUDO�PLFURRU�
JD�LVPV��+RZHYHU� WKLV� VWUDL�� FXOWLYDWHG� R��
FKHHVH�ZKH��GRHV� �RW�SURGXFH�EDFWHULRFL��
GHVSLWH�WKH�DFFXPXODWLR��RI�ELRPDVV������



��

,��0��9RORVK��D��.��,��6RORVKH�NR��9��2��.UDVL�NR�HW�DO�

��������L����������������V��V�������
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7KH��RUPDO�PLFURELRWD�RI�KXPD��ERG��SOD�V�D�
signi�cant� role� in�human�health.�The� excep�
WLR�DO�IX�FWLR��RI�KXPD��V�PELRWLF�PLFURRUJD��
LVPV� L��SURWHFWLR��DJDL�VW�SDWKRJH�V��PDL�WH�
�D�FH�RI�VWDEOH�LPPX�LW���D�G�ELRV��WKHVLV�RI�
YLWDO�FRPSRX�GV�VXFK�DV�YLWDPL�V��RUJD�LF�DF�
LGV��DPL�R�DFLGV��HWF��KDV�EHH��SURYH�����������

�DFWREDFLOOXV�EDFWHULD�DUH� W�SLFDO� L�KDELW�
D�WV�RI�WKH�GLJHVWLYH�WUDFW�RI�KXPD�V�D�G�D�L�
PDOV�����������0LFURRUJD�LVPV�RI��RUPDO�KX�
PD��PLFURELRWD�DUH�R�H�RI�WKH�VDIHVW�VRXUFHV�
RI� EDFWHULRFL�V��7KHVH� EDFWHULRFL�V� DUH� L��
YROYHG�L��WKH�PHFKD�LVPV�RI�D�WDJR�LVWLF�DF�
WLYLW��L�VLGH�WKH�KXPD��ERG���D�G�DUH�DOVR�XVHG�
WR�PDL�WDL�� LWV�PLFURELRWD� L�� D� VWDWH�RI�G��
�DPLF�HTXLOLEULXP��7KH�DELOLW��WR�SURGXFH�EDF�
WHULRFL�V�LV�D��LPSRUWD�W�FKDUDFWHULVWLF�RI�SUR�
ELRWLF�VWUDL�V�
�FFRUGL�J� WR� WKH� UHTXLUHPH�WV� RI�)�2� ��

:+2���������SURELRWLF�EDFWHULD�VKRXOG�KDYH�
D�KLJK�DELOLW��WR�VXUYLYH�L��WKH�JDVWURL�WHVWL�DO�
WUDFW�D�G�DGKHUH� WR�L�WHVWL�DO� HSLWKHOLDO� FHOOV��
D�G��PRVW�LPSRUWD�WO���VKRXOG�EH�VDIH�VWUDL�V�
IRU�KXPD�V�D�G�D�LPDOV���������������%HFDXVH�
ODFWREDFLOOL�DUH�FR�VLGHUHG�VDIH�SURELRWLF�PL�
FURRUJD�LVPV��WKH��DUH�ZLGHO��XVHG�L��WKH�IRRG�
L�GXVWU�� WR� REWDL�� YDULRXV�SURGXFWV� �YHJHWD�
EOHV��PHDW��GDLU���HWF����7KHUHIRUH��WKH�UHVHDU�
FKHV�GHYRWHG�WR�WKH�VHDUFK��LVRODWLR��D�G�VWXG��
RI� ODFWREDFLOOL� EDFWHULRFL�V� IURP� WKH� KXPD��
body� appear� in� the� scienti�c� literature�more�
D�G�PRUH�RIWH��
7KXV��WKH�UHVXOWV�RI�UHVHDUFK�KDYH�EHH��SXE�

OLVKHG� L��ZKLFK��DFWREDFLOOXV� EDFWHULRFL�V�
ZHUH� LVRODWHG� IURP� EUHDVW�PLON�� 6L[W��EUHDVW�
PLON� VDPSOHV�ZHUH� FROOHFWHG� IURP�YROX�WHHU�
PRWKHUV� DJHG� ��� WR���� IURP� UXUDO�DUHDV� RI�

/RUHVWD�� D�G�0DUND]L�SURYL�FHV�� ,UD��� ������
The�isolates�were�identi�ed�using�a�PCR�pri-
mer� speci�c� for� �DFWREDFLOOXV� D�G� LW� ZDV�
VKRZ��WKDW�HLJKWHH��RXW�RI�WKLUW��WKUHH�LVRODWHV�
ZHUH�WKH��DFWREDFLOOXV�VWUDL�V���DFWREDFLOOXV�
UHXWHUL�D�G����JDVVHUL�were�identi�ed�among�
WKHVH�LVRODWHV��ZKLFK�VXUYLYHG�DW�ORZ�S+�YDOXHV���
D�G�L��WKH�SUHVH�FH�RI�ELOH� VDOWV�� ,W�ZDV�DOVR�
VKRZ�� WKDW� DOO��DFWREDFLOOXV� LVRODWHV� L�KLELW�
WKH�JURZWK�RI�SDWKRJH��VWUDL�V��D�G�WKH�JH�HV�
DVVRFLDWHG�ZLWK� WKH� EDFWHULRFL�� SURGXFWLR��
ZHUH�IRX�G�L��VRPH�RI�WKHVH�LVRODWHV������
7KH�FRPSRVLWLR��RI�PLFURELRWD�RI� WKH�KX�

PD��L�WHVWL�DO�WUDFW�EHJL�V�WR�IRUP�HYH��EHIRUH�
WKH�ELUWK��7KH�FKLOG�UHFHLYHV�PLFURRUJD�LVPV�
WKURXJK�WKH�ELUWK�FD�DO�����������DV�ZHOO�DV�ZLWK�
EUHDVW�PLON����W�SLFDO�FKLOGKRRG�W�SH�RI�L�WHV�
WL�DO�PLFURELRWD� IRUPHG� VRR��DIWHU� ELUWK� LV�
FKDUDFWHUL]HG�E��KLJK�FR�FH�WUDWLR�V�RI�UHSUH�
VH�WDWLYHV�RI�WKH�JH�HUD�Bi�dobacterium�D�G�
�DFWREDFLOOXV� ������ ,W�ZDV� ORJLFDO� WR� DVVXPH�
WKDW�UHSUHVH�WDWLYHV�RI�WKH�L�WHVWL�DO�PLFUREL�
RWD�FD��EH�D�VRXUFH�RI�REWDL�L�J�WKH�EDFWHULR�
FL�V�
5HXWHULFL�����GHWHUPL�HG�E��PDVV�VSHFWURP�

HWU���LV�D�EDFWHULRFL��ZLWK�D�PROHFXODU�ZHLJKW�
RI���������SURGXFHG�E���DFWREDFLOOXV�UHXWHUL�
/����ZKLFK�ZDV�LVRODWHG�IURP�WKH�IHFHV�RI�D�
KXPD��L�ID�W�DW�WKH�DJH�RI���PR�WKV��7KH�SUL�
PDU��VWUXFWXUH�RI�UHXWHULFL����E��WKH�PROHFXODU�
ZHLJKW�ZDV�LGH�WLFDO�WR�JDVVHULFL����SURGXFHG�
E���DFWREDFLOOXV�JDVVHUL�/�����ZKLFK�ZDV�
LVRODWHG� IURP� WKH� IHFHV�RI� WKH� VDPH� KXPD��
L�ID�W� DW� WKH� DJH�RI���PR�WKV�� ,W� KDV�EHH��
VKRZ��WKDW�UHXWHULFL����EHOR�JV�WR�F�FOLF�EDF�
tericins� of�class� IIc.�PCR� ampli�cation�on�
FKURPRVRPDO��1��RI����UHXWHUL�/���DV�PDWUL[�
ZLWK�FOR�HG�SULPHUV�EDVHG�R���1��VHTXH�FHV�
�JDVVHULFL����D�G�DFLGRFL��%�IURP��DFWREDFLOOXV�
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DFLGRSKLOXV�0����D�G�VHTXH�FL�J�VKRZHG�WKDW�
��� UHXWHUL� /���SRVVHVVHV�D� VWUXFWXUDO� JH�H�
which�is�speci�c�of�gassericin�A.�These�results�
GHPR�VWUDWH� WKDW�EDFWHULRFL��ZLWK� WKH� VDPH�
VWUXFWXUH�ZDV�SURGXFHG�E��GLIIHUH�W�VSHFLHV�RI�
ODFWREDFLOOL�LVRODWHG�IURP�WKH�VDPH�L�ID�W������
7KH�L�WHVWL�DO�PLFURELRWD�RI�DGXOWV�FD��X�LWH�

UHSUHVH�WDWLYHV� RI�PRUH� WKD������GLIIHUH�W�
JH�HUD��L�FOXGL�J�PD���UHSUHVH�WDWLYHV�RI�WKH�
�DFWREDFLOOXV�JH�XV�����������6FLH�WLVWV�KDYH�
IRX�G�WKDW����VDOLYDULXV�VWUDL��63:��LVRODWHG�
IURP�KXPD��IHFHV�V��WKHVL]HV�D��HZ�EDFWHULR�
FL��VDOLYDULFL��PPD�H�������VDOLYDULXV�EHOR�JV�
WR�WKH�PDL��FRPSR�H�WV�RI�WKH�KXPD��L�WHVWL�
�DO�PLFURELRWD�D�G�GRHV��RW�H[KLELW�D���WR[L�
FLW������������ ,W� DOVR�KDV�SURELRWLF�SURSHUWLHV�
D�G�LPSURYHV�SHRSOH�D�G�D�LPDO�KHDOWK������
,W�KDV�EHH��VKRZ��WKDW�VDOLYDULFL��PPD�H���

KDV�D�PROHFXODU�ZHLJKW�RI�DERXW�������D��LW�LV�
DVVRFLDWHG�ZLWK� WKH� FHOO�ZDOO�� LV� HIIHFWLYH� DW�
PLFURPRODU� FR�FH�WUDWLR�V��D�G�KDV� D�ZLGH�
VSHFWUXP� RI� D�WLEDFWHULDO� DFWLYLW���%HVLGHV��
VDOLYDULFL��PPD�H���VKRZHG�KLJK�WKHUPDO�D�G�
FKHPLFDO� VWDELOLW�� D�G�PRGHUDWH� VWDELOLW��DW�
GLIIHUH�W�S+�YDOXHV������
7KH�VWXGLHV��FDUULHG�RXW�ZLWKL��WKH�IUDPH�

ZRUN�RI� WKH�+XPD��0LFURELRPH�SURMHFW�� UH�
YHDOHG�WKDW��DFWREDFLOOXV�VSHFLHV�GRPL�DWH�L��
WKH�PLFURELRWD�RI�UHSURGXFWLYH�WUDFW�RI�ZRPH��
���������
/DFWREDFLOOL��ZKLFK�ZHUH�LVRODWHG�IURP�KX�

PD�� YDJL�DO� VHFUHWLR�V��ZHUH� WHVWHG� IRU� WKH�
SURGXFWLR��RI�D�WLPLFURELDO� VXEVWD�FHV�ZLWK�
WKH�SRWH�WLDO�WR�SURYLGH�SK�VLRORJLFDO�SURWHF�
WLR��DJDL�VW�SDWKRJH�LF�PLFURRUJD�LVPV�L��WKH�
YDJL�DO�DUHD��������ERXW������RI�WKH�LVRODWHV�
VKRZHG� D�WLEDFWHULDO�DFWLYLW��DJDL�VW� R�H� RU�
PRUH�FORVHO��UHODWHG�PLFURRUJD�LVPV�XVHG�DV�
L�GLFDWRUV���DFWREDFLOOXV�IHUPHQWXP��6���ZDV�

WKH�EHVW�SURGXFH�W�D�G�VHFUHWHG�D�EDFWHULRFL��
OLNH� VXEVWD�FH� ZLWK� D�WDJR�LVWLF� DFWLYLW��
DJDL�VW�6WUHSWRFRFFXV�DJDODFWLDH�D�G��DQGLGD�
DOELFDQV��7KHVH� VXEVWD�FHV�ZHUH� VH�VLWLYH�WR�
SURWHRO�WLF�H�]�PHV�D�G�UHVLVWD�W�WR�KLJK�WHP�
SHUDWXUHV��7KH�PHFKD�LVP�RI�WKHLU�DFWLR��ZDV�
identi�ed�as� bactericidal,� and� the�molecular�
ZHLJKW�ZDV�GHWHUPL�HG�DV�PRUH�WKD�����N�D��
7DNL�J�L�WR�DFFRX�W�DOO�WKH�UHVXOWV��WKH�DXWKRUV�
FR�VLGHU�LW�SRVVLEOH�WR�XVH����IHUPHQWXP��6���
DV�D�SURELRWLF� IRU� WKH� SUHYH�WLR�� RI� KXPD��
YDJL�DO�L�IHFWLR�V������
7KHUH�LV�UDWKHU�L�WHUHVWL�J�L�IRUPDWLR��DERXW�

WKH�UHVXOWV�RI�D�VWXG��RI�KHDW�UHVLVWD�W�EDFWH�
ULRFL��VDOLYDULFL���5/�������ZKLFK�ZDV�V���
WKHVL]HG�E���DFWREDFLOOXV�VDOLYDULXV��5/�������
7KH� VFLH�WLVWV� LVRODWHG� WKLV� VWUDL�� IURP� WKH�
YDJL�D� RI� D� KHDOWK��ZRPD��D�G� HVWDEOLVKHG�
WKDW� WKLV� VXEVWD�FH�FD�� EH� VXFFHVVIXOO�� XVHG�
IRU�WKH�SUHYH�WLR��RI�XURJH�LWDO�L�IHFWLR�V������
7KXV�� ODFWREDFLOOL�� WKH� UHSUHVH�WDWLYHV� RI�

�RUPDO�KXPD��PLFURELRWD��DUH�WKH�PRVW�SURP�
LVL�J� VRXUFH� RI�EDFWHULRFL�V��FR�VLGHUL�J� WKH�
VDIHW�� RI� VWUDL�V��ZKLFK� DOVR�KDYH�SURELRWLF�
signi�cance.

������V���V

,��YLHZ�RI�WKH�VSUHDGL�J�UHVLVWD�FH�RI�SDWKR�
JH�LF�PLFURRUJD�LVPV�WR�D�WLELRWLFV��R�H�RI�WKH�
PRGHU��WUH�GV�L��WKH�VHDUFK�IRU�PHGLFL�HV�ZLWK�
D�WLPLFURELDO� DFWLYLW�� LV� WKH� XVH� RI�EDFWHULR�
FL�V���WKH� VXEVWD�FHV� RI� D� SURWHL��SHSWLGH�
�DWXUH�ZLWK�D�ZLGH�VSHFWUXP�RI�D�WLPLFURELDO�
DFWLYLW��
%DFWHULRFL�V�DUH�FR�YH�WLR�DOO��GLYLGHG�L�WR�

WKUHH� FODVVHV�GXH� WR� WKHLU�PROHFXODU�ZHLJKW��
VWUXFWXUH�D�G�UHODWLR��WR�WHPSHUDWXUH�
%DFWHULRFL�V�RI�ODFWLF�DFLG�EDFWHULD�FD��EH�

LVRODWHG�IURP�YDULRXV�ELRWRSHV�RI�KXPD�V��DV�
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ZHOO�DV�IURP�YDULRXV�IHUPH�WHG�IRRG�D�G�PLON�
SURGXFWV�
3URPLVL�J�GLUHFWLR�V� IRU�REWDL�L�J��DFWR�

EDFLOOXV�EDFWHULRFL�V�L�FOXGH�WKH�VWDJHV�RI�LVROD�
WLR��RI�PLFURELDO�FXOWXUHV�IURP��DWXUDO�VRXU�FHV��
VFUHH�L�J�RI� WKH�PRVW�DFWLYH� SURGXFH�WV�� D�G�
H[SHULPH�WDO� H�KD�FHPH�W�RI� WKH�SURGXFH�W�V�
DFWLYLW��� L�FOXGL�J�FODVVLFDO�PHWKRGV�RI�PXWD�
JH�HVLV�D�G�JH�HWLF�H�JL�HHUL�J�PD�LSXODWLR�V�
%DFWHULRFL�V�RI��DFWREDFLOOXV�FD��EH�XVHG�

L��PHGLFL�H�� YHWHUL�DU��PHGLFL�H� D�G� IRRG�
L�GXVWU��DV�D��HIIHFWLYH�D�G�VDIH�DOWHU�DWLYH�WR�
D�WLELRWLFV�D�G�IRRG�SUHVHUYDWLYHV�

5()(5(1�(6

��� 5D��0RKDSDWUD����-HHYDUDWQDP�.��,�KLELWL�J�EDFWH�
ULDO� FROR�L]DWLR��R��FDWKHWHUV����WLEDFWHULDO� D�G�
antibio�lm�activities�of�bacteriocins�from�Lactoba�
FLOOXV� SOD�WDUXP�6-���� -��ORE��QWLPLFURE�5HVLVW��
����������±���

��� �YDL�DUDVL�1���5DYLQGUDQ�����9HQNDWHVK�3���UXO�9��
,��YLWUR� VHOHFWLR��� FKDUDFWHUL]DWLR��D�G�F�WRWR[LF�
HIIHFW�RI� EDFWHULRFL�� RI�/DFWREDFLOOXV� VDNHL��0��
LVRODWHG� IURP� JRDW� PLON�� )RRG� �RQWURO�� ������
������±���

��� �DOFLXQDV�(0��0DUWLQH��)����7RGRURY�6���GH�0HOR�
)UDQFR�������RQYHUWL����GH�6RX�D�2OLYHLUD�53��
1RYHO�ELRWHFK�RORJLFDO�DSSOLFDWLR�V�RI�EDFWHULRFL�V��
��UHYLHZ��)RRG��RQWURO�����������������±���

��� GH�6RX�D��DUERVD�0��7RGRURY�6���,YDQRYD�,���KR�
EHUW�-0���DHUWOp�7��GH�0HOR�)UDQFR������,PSUR�
YL�J�VDIHW��RI�VDODPL�E��DSSOLFDWLR��RI�EDFWHULRFL�V�
SURGXFHG�E��D��DXWRFKWKR�RXV�/DFWREDFLOOXV�FXUYD�
WXV�LVRODWH��)RRG�0LFURELRO�������������±����

��� �HOJXHVPLD����1DJKPRXFKL�.���KLKLE�1(���ULGHU����
�ODVV� ,,D�%DFWHULRFL�V���XUUH�W�.�RZOHGJH� D�G�
3HUVSHFWLYHV��,Q���ULGHU�����5HEXIIDW�6���HGV��3UR�
NDU�RWLF���WLPLFURELDO�3HSWLGHV�� ������ 6SUL�JHU��
1HZ��RUN��1������±���

��� �UDQGHOOL����6DOD����.DOLO� 6-��0LFURELDO� H�]�PHV�
IRU�ELRFR�YHUVLR��RI�SRXOWU��ZDVWH�L�WR�DGGHG�YDOXH�
SURGXFWV��)RRG�5HV�,QW������������±���

��� �H��QJHOLV�0���REEHWWL�0�� /DFWREDFLOOXV� VSS���
�HQHUDO��KDUDFWHULVWLFV��5HIHUH�FH�0RGXOH�L��)RRG�
6FL�������

��� �KDPD�.���DWKHHI�6.��0XQMDO��.��.KDQGLD�5��
6DPDG����� ,TEDO��01�� -RVKL�6.�� 3URELRWLFV� L��
Curing�Allergic� and� In�ammatory�Conditions�—�
5HVHDUFK�3URJUHVV�D�G�)XWXULVWLF�9LVLR���5HFHQW�3DW�
In�amm�Allergy�Drug�Discov.���������������±����

��� �LFNV� �07���UH�HU� ��� 6PLWK����YDQ� 6WDGHQ�����
��5HYLHZ��7KH�)DWH�RI�%DFWHULRFL�V�L��WKH�+XPD��
�DVWUR�,�WHVWL�DO�7UDFW���R�7KH���URVV� WKH��XW�
%ORRG�%DUULHU��)UR�W�0LFURELRO��������������

�����LHS�����6NDXJHQ�0��6DOHKLDQ�����ROR����1HV�,)��
�RPPR��PHFKD�LVPV�RI�WDUJHW�FHOO�UHFRJ�LWLR��D�G�
LPPX�LW��IRU�FODVV�,,�EDFWHULRFL�V��3URF�1DWO��FDG�
6FL�8�6��������������������±��

�����REVRQ�����RWWHU�3���5RVV�53���LOO����%DFWHULRFL��
SURGXFWLR���D�SURELRWLF�WUDLW���SSO�(�YLUR��0LFUR�
ELRO��������������±��

�����ULGHU����)LPODQG�����pFKDUG����0F0XOOHQ��0��
3UpYRVW����7KH�FR�WL�XL�J�VWRU��RI�FODVV�,,D�EDFWH�
ULRFL�V��0LFURELRO�0RO��LRO�5HY����������������±���

����(JRURY� 16���DUDQRYD� ,3�� %DNWHULRWVL���� 2EUD�
zovanie,�svoĭstva,�primenenie�[Bacteriocins.�3URGXF�
WLR��� SURSHUWLHV�� DSSOLFDWLR������WLELRW�.KLPLRWHU��
�������������±���

����)DORQ����� -RRVVHQV�0��9LHLUD�6LOYD�6��:DQJ� -��
�DU�L����)DXVW�.��.XULOVKLNRY�����RQGHU�0-��9DOOHV�
�RORPHU�0��9DQGHSXWWH���� 7LWR�5����KDIIURQ�6��
5�PHQDQV����9HUVSHFKW�����H�6XWWHU�����LPD�0HQ�
GH�������KRH�.�� -RQFNKHHUH�.���RPROD�����DU�
FLD�5�� 7LJFKHODDU�()��(HFNKDXGW� ��� )X� -���HQ�
FNDHUWV���� �KHUQDNRYD����:LMPHQJD����5DHV� -��
3RSXODWLR��OHYHO�D�DO�VLV�RI�JXW�PLFURELRPH�YDULD�
WLR���6FLHQFH��������������������±��

�����iOYH������EULRXHO�����ySH��5����HQ�2PDU�1��
%DFWHULRFL��EDVHG�VWUDWHJLHV� IRU� IRRG�ELRSUHVHUYD�
WLR���,QW�-�)RRG�0LFURELRO������������������±���

�����XLQDQH��0��3LSHU�����UDSHU�����2��RQQRU�30��
�LOO����5RVV�53���RWWHU�3���,PSDFW�RI�(�YLUR�PH��
WDO� )DFWRUV�R��%DFWHULRFL�� 3URPRWHU��FWLYLW�� L��
�XW��HULYHG�/DFWREDFLOOXV�VDOLYDULXV���SSO�(QYLURQ�
0LFURELRO������������������±��

�����ROV�3���HGHVPD��DUFtD�����DEDQW�3��0LJQROHW�-��
0RELOL]DWLR��RI�0LFURELRWD��RPPH�VDOV�D�G�7KHLU�
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%DFWHULRFL�V� IRU�7KHUDSHXWLFV�� 7UHQGV�0LFURELRO��
��������������±����

�����XPDQ�0LFURELRPH�3URMHFW��RQVRUWLXP��6WUXFWXUH��
IX�FWLR��D�G�GLYHUVLW��RI�WKH�KHDOWK��KXPD��PLFUR�
ELRPH��1DWXUH��������������������±���

����-DNREVVRQ��(���EUDKDPVVRQ�75�� -HQPDOP�0���
�DUULV�.��4XLQFH����-HUQEHUJ�����M�UNVWpQ����(QJ�
VWUDQG�����QGHUVVRQ��)���HFUHDVHG�JXW�PLFURELRWD�
GLYHUVLW���GHOD�HG�%DFWHURLGHWHV�FROR�LVDWLR�� D�G�
UHGXFHG�7K��UHVSR�VHV�L��L�ID�WV�GHOLYHUHG�E��FDH�
VDUHD��VHFWLR����XW����������������±���

����-LD�))���KDQJ��-��3DQJ�;����X�;;���EGHOD�H�����
�LDQJ����6XQ�65��0HQJ�;����RPSOHWH�JH�RPH�VH�
TXH�FH�RI�EDFWHULRFL��SURGXFL�J�/DFWREDFLOOXV�SOD��
WDUXP�./�6��������D�SURELRWLF�VWUDL��ZLWK�JDVWURL��
WHVWL�DO�WUDFW�UHVLVWD�FH�D�G�DGKHVLR��WR�WKH�L�WHVWL�DO�
HSLWKHOLDO�FHOOV���HQRPLFV������������±������±����

����.DO�X�KLQ�29��3URELRWLFKHVNLH�VKWDPP�C�ODNWREDFLOO�
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IURP� KXPD��YDJL�DO� VHFUHWLR�V���QDHUREH�� ������
�����±��

����6DER�66���RQYHUWL���� ,FKLZDNL�6��2OLYHLUD�536��
%DFWHULRFL��SURGXFWLR��E��/DFWREDFLOOXV�SOD�WDUXP�



��

,��0��9RORVK��D��.��,��6RORVKH�NR��9��2��.UDVL�NR�HW�DO�

67��3D� L�� VXSSOHPH�WHG�ZKH��SRZGHU� IRUPXOD�
WLR�V��-��DLU��6FL����������������±���

����6HQGHU�5��)XFKV�6��0LOR�5��5HYLVHG�(VWLPDWHV�IRU�
WKH�1XPEHU� RI�+XPD��D�G�%DFWHULD��HOOV� L�� WKH�
%RG���3�R6��LRO�������������H��������

����6WLQVRQ��)��3D�QH�06��.HHODQ�-���3OD�WL�J�WKH�VHHG��
Origins,�composition,�and�postnatal�health�signi��
FD�FH�RI�WKH�IHWDO�JDVWURL�WHVWL�DO�PLFURELRWD���ULW�
5HY�0LFURELRO����������������±����

����6XQ����:DQJ�;���KDQJ�;��:X�����RX�����L�3��6XQ�
��� ;X�:�� �LX�)��:DQJ�����ODVV� ,,,� EDFWHULRFL��
+HOYHWLFL��0�FDXVHV�VXEOHWKDO�GDPDJH�R��WDUJHW�
FHOOV�WKURXJK�LPSDLUPH�W�RI�FHOO�ZDOO�D�G�PHP�
EUD�H�� -� ,QG�0LFURELRO� �LRWHFKQRO�� ������������
���±����

����7KRPSVRQ�-.���ROOLQV�0���0HUFHU�:����KDUDF�WH�
UL�]DWLR��RI�D�SURWHL�DFHRXV�D�WLPLFURELDO�SURGXFHG�
E��/DFWREDFLOOXV�KHOYHWLFXV��15������-��SSO��DF�
WHULRO����������������±���

����YDQ��DDUOHQ�3��:HOOV�-0��.OHHUHEH�HP�0��5HJXOD�
WLR�� RI� L�WHVWL�DO� KRPHRVWDVLV� D�G� LPPX�LW��ZLWK�
SURELRWLF�ODFWREDFLOOL��7UHQGV�,PPXQRO��������������
���±���

����9LMD��6LPKD����6RRG�6.��.XPDUL�D�5���DUVD��.��
Simple�and�rapid�puri�cation�of�pediocin�PA-1�from�
3HGLRFRFFXV�SH�WRVDFHRXV�1��������VXLWDEOH�IRU�
L�GXVWULDO�DSSOLFDWLR���0LFURELRO�5HV���������������
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Бактериоцини���������L�����—�альтернатива�
антимікробних�препаратів

І.�М.�Волошина,�К.�І.�Солошенко,�В.�О.�Красінько,�
І.�В.�Лич,�Л.�В.�Шкотова

В�огляді�наведено�літературні�дані�щодо�характерис�
тики�бактерій�родини��DFWREDFLOOXV�і�їх�здатність�син�
тезувати�різні�бактеріоцини.�Показана�класифікація�
бактеріоцинів�лактобактерій,�яка�включає�три�класи:�
I�клас�—�лантібіотікі�(містять�лантіонін�і�є�пептидами�
з�молекулярної�масою�менш�5�кДа),�II�клас�–�немоди�
фіковані�бактеріоцини,�які�також�називаються�нелан�
тібіотікі�(термостійкі�пептиди,�що�не�містять�лантіонін�
і�мають�молекулярну�масу�менше�10�кДа)�і�III�клас�—�
мало�вивчену�групу�термолабільних�білків�з�молеку�
лярною�масою�понад�30�кДа.�Показано,�що��DFWREDFLOOXV�
синтезують�дуже�широкий�спектр�бактеріоцинів,�які�
володіють�різноманіттям�дії� і� здатні� інгібувати�ріст�
великої�кількості�різних�видів�умовно-патогенної�грам�
позитивної�мікрофлори.�Також�в�статті�наведені�при�
клади�бактеріоцинів�лактобактерій,�які�виділені�з�хар�
чових�продуктів�(ферментованого�м'яса,�риби,�чайно�
го�гриба,�козячого�молока,�кумису�і�т.д.)�і�різних�біо�
топів� людини� (мікробіоти�материнського�молока,�
кишкового�тракту� і� вагінального�секрету).�Показана�
перспективність�широкого�застосування�синтезованих�
лактобактеріями�бактеріоцинів�в�харчовій�і�фармацев�
тичній�галузях�промисловості.

Ключові �сл ова:�бактеріоцини,��DFWREDFLOOXV,�лак�
тококи,�молочнокислі�бактерії,�пробіотики.

Бактериоцини���������L�����—�альтернатива�
антимикробных�препаратов

И.�Н.�Волошина,�К.�И.�Солошенко,�
В.�О.�Красинько,�И.�В.�Лыч,�Л.�В.�Шкотова

В�обзоре�приведены�литературные�данные�относитель�
но�характеристики�бактерий�семейства��DFWREDFLOOXV�
и�их�способность�синтезировать�различные�бактерио�
цины.�Показана�классификация�бактериоцинов�лакто�
бактерий,�которая�включает�три�класса:�I�класс�—�лан�
тибиотики�(содержат�лантионин�и�является�пептидами�
с�молекулярной�массой�менее�5�кДа),�II�класс�—�не�
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модифицированные�бактериоцины,�которые�также�
называются�нелантибиотики�(термостойкие�пептиды,�
не�содержащие�лантионин�и�имеющие�молекулярную�
массу�меньше�10�кДа)�и�III�класс�—�мало�изученную�
группу�термолабильных�белков�с�молекулярной�массой�
более�30�кДа.�Показано,�что��DFWREDFLOOXV�синтезируют�
очень�широкий�спектр�бактериоцинов,�которые�обла�
дают�многообразием�действия�и�способны�ингибиро�
вать�рост�многочисленных�видов�условно-патогенной�
грамположительной�микрофлоры.�Также�в�статье�при�
ведены�примеры�бактериоцинов�лактобактерий,�кото�
рые�выделены�из�пищевых�продуктов�(ферментиро�

ванного�мяса,�рыбы,�чайного� гриба,�козьего�молока,�
кумыса�и�т.д.)�и�различных�биотопов�человека�(микро�
биоты�материнского�молока,�кишечного�тракта�и�вла�
галищного�секрета).�Показана�перспективность�широ�
кого�применения�синтезированных�лактобактериями�
бактериоцинов�в�пищевой�и�фармацевтической�отрас�
лях�промышленностях.�

Ключевы е � слова:�бактериоцины,��DFWREDFLOOXV��
лактококки,�молочнокислые�бактерии,�пробиотики.
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