
������� � 
 

1. ��
������������
������������������������������ 

1.1 Yeast  extrac  Peptone  Dextrose (YPD) agar  

             1. Yeast extract  �
���� 1 
             2. Peptone  �
���� 2 
            3. Agar   �
���� 2 
             4. D-glucose  �
���� 2 

��������
���� 

 � !"�#$#�%�&'�"%�('�) '"$*+  ,-#*#���#�+
.�,'-#/� !,0�
.1 '"2,34�5�, 6 %7(!�8$
�#$#�
) '"$*+���#�%9
#+
.�/ ,  :#/, ',;� 27&%��%;<, 5 0�
.,-#3;,>!"?5#%�('�)&!�@A$BC*D 121 �"E#
%F�%F&�G  H.#*+ , 15 ;�,+I15�1#�#",D'.  %;<,%.�#  15 ,#)& 
 
  1.2 Yeast  extrac  Peptone  Dextrose (YPD) agar + 0.0003% methelene  blue 

         1. Yeast extract  �
���� 1 
             2. Peptone  �
���� 2 
           3. Agar   �
���� 2 
        4. D-glucose  �
���� 2 
              5. Methylene blue           �
���� 0.0003 

��������
���� 
 � !"�#$#�%�&'�"%�('�) '"$*+  ,-#*#���#�+
.�,'-#/� !,0�
.1 '"2,34�5�, 6 %7(!�8$
�#$#�
) '"$*+���#�%9
#+
.�/ ,  %1D*%*)D�&,2�C   ;� 27&%��%;<, 5 0�
.,-#3;,>!"?5#%�('�)&!�@A$BC*D 121 
�"E#%F�%F&�G  H.#*+ , 15 ;�,+I15�1#�#",D'.  %;<,%.�#  15 ,#)& 
 

1.3 Yeast  extrac  Peptone  Dextrose (YPD) broth  
  1. Yeast extract   �
���� 1  
  2. Poly Peptone  �
���� 2  
  3. Glucose  �
���� 2  
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�����������
���� 

 ���#�G5.,QG*) '"$*++
.�,'-#/� !,  H,8$
G5.,QG*) '"$*+���#�%9
#/ ,   :#/, ',;� 2  
7&%��%;<, 5 +
.�/�+3RS+�H���DH   0�
.,-#3;?5#%�('�)&!�@A$BC*D 121 �"E#%F�%F&�G  H.#*+ , 15 
;�,+I15�1#�#",D'.  %;<,%.�#  15  ,#)& 
 

1.4 Yeast  extract  peptone  dextrose  agar + Methylene blue + NaCl 

             1. Yeast extract  �
���� 1 
             2. Peptone  �
���� 2 
             3. Agar   �
���� 2 
             4. D-glucose  �
���� 2 
           5. Sodium chloride �
���� 3 
            6. Methylene blue           �
���� 0.0003 

��������
���� 

 � !"�#$#�%�&'�"%�('�) '"$*+  ,-#*#���#�+
.�,'-#/� !,0�
.1 '"2,34�5�, 6 %7(!�8$
�#$#�
) '"$*+���#�%9
#+
.�/ ,  %1D*%*)D�&,2�C   ;� 27&%��%;<, 5 0�
.,-#3;,>!"?5#%�('�)&!�@A$BC*D 121 
�"E#%F�%F&�G  H.#*+ , 15 ;�,+I15�1#�#",D'.  %;<,%.�#  15 ,#)& 
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������� > 

 
����
����������� 

1. ����������?��@����AB@�
��BC����� Lowry (1951) 

   �������  

1. Sodium carbonate (Na2CO3) 
 2. Sodium hydroxide (NaOH) 
 3. Cupper sulfate (CuSO4 . 5H2O) 
 4. Sodium citrate (Na3C6H2O7 . 2H2O) 
 5. Folin-Ciocalteu phenol reagent 
 

���
����������� 
1. � !" NaOH 4 g 0�� Na2CO3 20 g �"8,2&/%/��I 600 ml %1D*,'-# 300 ml H,:,G#����#�  
    8G59.+;� 2;�D*#1� 1000 ml ;� 2;�D*#1�8$
%;<, 1000 ml (G#�A) 
2. � !"G#� CuSO4 . 5H2O  0.5 g �"8,2D/%/��I 0��� !" Na3C6H2O7 . 2H2O 1g �"8,2&/%/��I  
    100 ml %1D*,'-#H,:,G#����#� 8G59.+;� 2;�D*#1� 100  ml ;� 2;�D*#1�8$
%;<, 100  
    ml (G#�B) 
3. G#�A  50 ml  QG*/ 2G#� B 1 ml (G#����#� C, 8�
) ,)&) 
4. ,-# Folin-Ciocalteu phenol reagent 15�,'-#/� !,8,� 1�#G5., 1:1 (%1�&�*%G�e:8�
) ,)&) 
 

������� 

1. ,-#1 .��5#")-#/#�%:(�:#"+
.�,'-#/� !,8$
%$*#�G* :#/, ',+C+1 .��5#")&!%$*#�G* 0.5  
                 *D��D�D1� 

2. %1D*G#� C QG*8$
%9
#/ ,;�5��)D'"3.
 10 ,#)&  
3. %1D* dilution folin reagen ;�D*#1� 0.5 *D��D�D1�  QG*8$
%9
#/ ,��5#"�.+%�e.;�5��)D'"3.
  

                 30 ,#)& %7(!�8$
%/D+G&��5#"� +%:, 
4. )-#/#�. +H5#/#�+C+/�(,0G")&! 750 nm 
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����
��������������
�H��B@�
�� 

1. � !"  Bovine Serum Albumin (BSA) 0.001 /� * ���#�,'-# 2 *D��D�D1� :�3+
G#����#�
*&H.#*%9
*9
, 500 3*SH�/� *15�*D��D�D1� 

2. %1�&�*G#����#� BSA )&!H.#*%9
*9
,15#" 6 H(� 50, 100, 150, 200, 250, 300 0��  350 
3*SH�/� *15�*D��D�D1� 

3. +C+G#����#�)&!H.#*%9
*9
,15#" 6 0.5 *D��D�D1� 
4. %1D*G#� C QG*8$
%9
#/ ,;�5��)D'"3.
 10 ,#)&  
5. %1D* dilution folin reagen ;�D*#1� 0.5 *D��D�D1�  QG*8$
%9
#/ ,��5#"�.+%�e.;�5��)D'"

3.
 30 ,#)& %7(!�8$
%/D+G&��5#"� +%:, 
6. )-#/#�. +H5#/#�+C+/�(,0G")&! 750 nm 
7. %9&�,/�#4*#1�g#,S;�1&, + "�C;)&! 32  

 
 

 
 

��@I�J 23 /�#4*#1�g#,/#�.D%H�#�$IS;�1&,S+�.Dh& Lowry 
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2. ����
���� 0.1M Sodium citrate-phosphate buffer (pH 4.0) (Gomori, 1955) 

������� 
 1. Na3C6H2O72H2O (MW 294.10) 
 2. Na2HPO4 (MW 141.96) 
 3. HCl  
������� 

1. G#����#� A : � !" Na3C6H2O72H2O 2.94 /� * ���#�8,,'-#/� !, ;� 2;�D*#1�%;<,            
100 *D��D�D1�  

2. G#����#� B : � !" Na2HPO4 1.42 /� * ���#�8,,'-#/� !, ;� 2;�D*#1�%;<,  
100 *D��D�D1�  

QG*G#����#� A 0�� B 1#*7&%��)&!1
�"/#� (l
#H5#7&%��3*53+
1#*1
�"/#�8$
;� 2+
.� 
6N HCl) 0�
.;� 2;�D*#1�%;<, 100 *D��D�D1� +
.�,'-#/� !,  

 


�����������I�J 1 /#�%1�&�* Sodium citrate-phosphate buffer )&!7&%��15#"6  
 

7&%�� ;�D*#1�G#����#� A  
(*D��D�D1�) 

;�D*#1�G#����#� B 
 (*D��D�D1�) 

3.0 39.8 10.2 
3.4 35.9 14.1 
3.8 32.3 17.7 
4.0 30.7 19.3 
4.4 27.8 22.2 
4.8 25.2 24.8 
5.0 24.3 25.7 
5.4 22.2 27.8 
5.8 19.7 30.3 
6.0 17.9 32.1 
6.4 15.4 34.6 
6.8 9.1 40.9 
7.0 6.5 43.6 
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 ������� � 
 
 
�����������I�J 2 9,#+%G
,Q5#,EC,�I/�#"9�"."8G)&!%/D+/#�� 2� '"02H)&%�&�/5�S�H8,�#$#�+
.�HD�%���I)e�/FD,:#/HD�%���I�&G1I3�SF%�115#" 6 )&!%�&'�" 
                                  8,�#$#�%$�. YPD 0�� Modified Sabouraud 
 

  clear zone (mm) 

killer yeast         E. coli  TISTR 887   S. typhimurium TISTR 292      S. aureus  TISTR 118       B. cereus TISTR 867 

  YPD 

Modified  
Saburaud  
Broth YPD 

Modified  
Saburaud  
Broth YPD 

Modified  
Saburaud  
Broth YPD 

Modified  
Saburaud  
Broth 

W02 6.5 ± 0.0 6.0 ± 0.0 6.5 ± 0.5 6.0 ± 0.0 6.0 ± 0.0 6.0 ± 0.0 7.3 ± 0.9 6.8 ± 1.0 
W03 6.2 ± 0.3 6.0 ± 0.0 6.0 ± 0.0 6.0 ± 0.0 6.0 ± 0.0 6.0 ± 0.0 7.0 ± 1.7 6.9 ± 1.2 
W06 6.0 ± 0.0  6.0 ± 0.0 6.5 ± 0.5 6.0 ± 0.0 6.0 ± 0.0 6.0 ± 0.0 7.3 ± 0.6 6.8 ± 0.9 
W07 6.0 ± 0.0 6.0 ± 0.0 6.0 ± 0.0 6.0 ± 0.0 6.0 ± 0.0 6.0 ± 0.0 7.2 ± 0.8 6.8 ± 0.3 
W09 6.0 ± 0.0 6.0 ± 0.0 7.3  ± 0.6 6.0 ± 0.0 6.0 ± 0.0 6.0 ± 0.0 7.5 ± 1.3 7.5 ± 0.9 
W10 6.0 ± 0.0 6.0 ± 0.0 6.5 ± 0.5 6.0 ± 0.0 6.0 ± 0.0 6.0 ± 0.0 7.8 ± 1.1 7.5 ± 0.5 
control 13.3 ± 0.4 13.7 ± 0.4 17.0 ± 0.9 16.8 ± 0.8 15.8 ± 0.3  15.8 ± 0.3 16.5 ± 1.3 16.5± 0.7 
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�����������I�J 3 9,#+%G
,Q5#,EC,�I/�#"9�"."8G)&!%/D+/#�� 2� '"02H)&%�&�/5�S�HG#�7 ,h@I                            
                                  E. coli  TISTR 887 +
.�HD�%���I)e�/FD,:#/HD�%���I�&G1I3�SF%�115#"6 )&!  
                                  %�&'�"8,�#$#�%$�. YPD 0��7&%��15#" 6 

 

killer yeasts clear zone (mm) / killer activity 

  pH 3 pH 4 pH 5 pH 6 pH 7 

W02 6.0 (38.7) 6.0 (40.0) 6.0 (42.9) 6.0 (40.0) 6.0 (40.0) 

W03 6.0 (38.7) 6.0 (40.0) 6.1 (43.5) 6.0 (40.0) 6.0 (40.0) 

W06 6.0 (38.7) 6.0 (40.0) 6.1 (43.5) 6.0 (40.0) 6.0 (40.0) 

control 15.5 (100) 15.0 (100) 14.0 (100) 15.0 (100) 15.0 (100) 

W07 6.0 (41.4) 6.0 (41.4) 6.0 (41.4) 6.0 (40.0) 6.0 (38.7) 

W09 6.0 (41.4) 6.0 (41.4) 6.0 (41.4) 6.0 (40.0) 6.0 (38.7) 

W10 6.0 (41.4) 6.0 (41.4) 6.0 (41.4) 6.0 (40.0) 6.0 (38.7) 

control 14.5 (100) 14.5 (100) 14.5 (100) 15.0 (100) 15.5 (38.7) 
 

�����������I�J 4 9,#+%G
,Q5#,EC,�I/�#"9�"."8G)&!%/D+/#�� 2� '"02H)&%�&�/5�S�HG#�7 ,h@I                            
                                  S. typhimurium TISTR 292 +
.�HD�%���I)e�/FD,:#/HD�%���I�&G1I3�SF%�1  
                                  15#"6 )&!%�&'�"8,�#$#�%$�. YPD 0��7&%��15#" 6  
 

killer yeasts clear zone (mm) / killer activity 

  pH 3 pH 4 pH 5 pH 6 pH 7 

W02 7.3 (35.2) 6.0 (32.4) 6.8 (36.0) 6.0 (29.5) 6.0 (32.1) 

W03 7.0 (33.6) 6.0 (32.4) 6.6 (34.6) 6.5 (32.0) 6.0 (32.1) 

W06 6.6 (31.6) 6.0 (32.4) 6.0 (31.6) 6.0 (29.5) 6.0 (32.1) 

control 20.8 (100) 18.5 (100) 19.0 (100) 20.3 (100) 18.7 (100) 

W07 7.0 (33.9) 6.0 (30.5) 6.0 (32.1) 6.0 (26.7) 6.0 (30.0) 

W09 7.3 (35.1) 6.3 (32.2) 6.6 (35.3) 6.0 (26.7) 6.0 (30.0) 

W10 6.7 (32.1) 6.0 (30.5) 6.0 (32.1) 6.0 (26.7) 6.0 (30.0) 

control 20.7 (100) 19.7 (100) 18.7 (100) 22.5 (100) 20.0 (100) 
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�����������I�J 5 9,#+%G
,Q5#,EC,�I/�#"9�"."8G)&!%/D+/#�� 2� '"02H)&%�&�/5�S�HG#�7 ,h@I                            
                                 S. aureus TISTR 118 +
.�HD�%���I)e�/FD,:#/HD�%���I�&G1I3�SF%�115#"6 )&!                          
                                 %�&'�"8,�#$#�%$�. YPD 0��7&%��15#" 6 

 

killer yeasts clear zone (mm) / killer activity 

   pH 3 pH 4 pH 5 pH 6 pH 7 

W02 6.0 (46.2) 6.0 (52.9) 6.0 (53.7)   6.0 (47.1) 6.0 (51.4) 

W03 6.0 (46.2) 6.0 (52.9) 6.1 (53.7) 6.0 (47.1) 6.0 (51.4) 

W06 6.0 (46.2) 6.0 (52.9) 6.1 (53.7) 6.0 (47.1) 6.0 (51.4) 

control 13.0 (100) 11.3 (100) 11.2 (100) 12.8 (100) 11.7 (100) 

W07 6.0 (48.0) 6.0 (48.0) 6.0 (52.9) 6.0 (50.0) 6.0 (53.7) 

W09 6.0 (48.0) 6.0 (48.0) 6.0 (52.9) 6.0 (50.0) 6.0 (53.7) 

W10 6.0 (48.0) 6.0 (48.0) 6.0 (52.9) 6.0 (50.0) 6.0 (53.7) 

control 12.5 (100) 12.5 (100) 11.3 (100) 12.0 (100) 11.2 (100) 
 

�����������I�J 6 9,#+%G
,Q5#,EC,�I/�#"9�"."8G)&!%/D+/#�� 2� '"02H)&%�&�/5�S�HG#�7 ,h@I                            
                                  B. cereus TISTR 867 +
.�HD�%���I)e�/FD,:#/HD�%���I�&G1I3�SF%�115#"6 )&!                          
                                  %�&'�"8,�#$#�%$�. YPD 0��7&%��15#" 6 

 

killer yeasts clear zone (mm) / killer activity 

  pH 3 pH 4 pH 5 pH 6 pH 7 

W02 7.4 (42.4) 6.0 (33.6) 6.8 (41.8) 6.5 (39.0) 6.0 (34.3) 

W03 6.9 (39.5) 6.0 (33.6) 6.2 (37.8) 6.0 (36.0) 6.0 (34.3) 

W06 7.5 (42.9) 6.0 (33.6) 6.7 (40.8) 6.0 (36.0) 6.5 (37.1) 

control 17.5 (100) 17.8 (100) 16.3 (100) 16.7 (100) 17.5 (100) 

W07 8.9 (43.7) 7.3 (38.6) 6.8 (38.0) 6.0 (36.4) 6.0 (39.6) 

W09 9.0 (44.3) 7.3 (38.2) 7.3 (40.3) 6.5 (39.5) 6.7 (44.0) 

W10 8.8 (43.4) 6.0 (31.6) 6.3 (35.2) 6.2 (37.4) 7.3 (48.4) 

control 20.3 (100) 19.0 (100) 18.0 (100) 16.5 (100) 15.2 (100) 
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�����������I�J 7 9,#+%G
,Q5#,EC,�I/�#"9�"."8G)&!%/D+/#�� 2� '"02H)&%�&�/5�S�HG#�7 ,h@I                            
                                 E. coli TISTR 887 +
.�HD�%���I)e�/FD,:#/HD�%���I�&G1I3�SF%�115#"6 )&!%�&'�"                     
                                 8,�#$#�%$�. YPD 7&%�� 5.0 0��25*)&!�@A$BC*D15#"6  
 

killer yeasts  clear zone (mm) / killer activity 

  25oC 30oC 35oC 37oC 

W02 6.0 (40.0) 6.3 (42.2) 7.1 (44.7) 6.8 (43.5) 

W03 6.0 (40.0) 6.0 (40.0) 6.6 (41.6) 6.4 (41.4) 

W06 6.0 (40.0) 6.0 (40.0) 7.0 (44.2) 6.6 (42.5) 

control 15.0 (100) 15.0 (100)  15.8 (100) 15.5 (100) 

W07 6.0 (39.1) 6.0 (38.1) 6.3 (39.5) 6.4 (41.4) 

W09 6.0 (39.1) 6.0 (37.9) 6.9 (43.7) 6.3 (40.9) 

W10 6.0 (39.1) 6.0 (37.9) 6.5 (41.1) 6.3 (40.3) 

control 15.3 (100) 15.8 (100) 15.8 (100) 15.5 (100) 
 


�����������I�J 8 9,#+%G
,Q5#,EC,�I/�#"9�"."8G)&!%/D+/#�� 2� '"02H)&%�&�/5�S�HG#�7 ,h@I                            
                                 S. typhimurium TISTR 292 +
.�HD�%���I)e�/FD,:#/HD�%���I�&G1I3�SF%�1 
                                 15#"6 )&!%�&'�"8,�#$#�%$�. YPD 7&%�� 5.0 0��25*)&!�@A$BC*D15#"6 

 

killer yeasts  clear zone (mm) / killer activity 

  25oC 30oC 35oC 37oC 

W02 6.0 (30.8) 6.7 (33.3) 8.1 (37.3) 6.8 (36.8) 

W03 6.0 (30.8) 6.7 (33.3) 8.0 (36.9) 6.7 (36.4) 

W06 6.0 (30.8) 6.5 (32.5) 7.8 (35.8) 6.6 (35.9) 

control 19.5 (100) 20.0 (100) 21.7 (100) 18.3 (100) 

W07 6.0 (31.0) 6.7 (33.6) 6.3 (31.9) 6.7 (32.5) 

W09 6.0 (31.0) 7.5 (37.8) 6.3 (31.9) 6.6 (32.1) 

W10 6.0 (31.0) 6.8 (34.4) 6.2 (31.1) 6.5 (31.7) 

control 19.3 (100) 19.8 (100) 19.8 (100) 20.5 (100) 
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�����������I�J 9 9,#+%G
,Q5#,EC,�I/�#"9�"."8G)&!%/D+/#�� 2� '"02H)&%�&�/5�S�HG#�7 ,h@I                            
                                 S. aureus TISTR 118 +
.�HD�%���I)e�/FD,:#/HD�%���I�&G1I3�SF%�1 
                                 15#"6 )&!%�&'�"8,�#$#�%$�. YPD 7&%�� 5.0 0��25*)&!�@A$BC*D15#"6 

 

killer yeasts  clear zone (mm) / killer activity 

  25 oC 30oC 35oC 37oC 

W02 6.0 (35.3) 6.2 (34.2) 7.0 (45.2) 6.5 (42.9) 

W03 6.0 (35.3) 6.7 (37.0) 7.1 (45.7) 6.6 (43.4) 

W06 6.0 (35.3) 6.0 (33.3) 6.7 (43.0) 6.3 (41.8) 

control 17.0 (100) 18.0 (100) 15.5 (100) 15.2 (100) 

W07 6.0 (36.0) 6.0 (33.3) 6.8 (39.4) 6.0 (39.6) 

W09 6.0 (36.0) 6.0 (33.3) 6.7 (38.5) 6.5 (42.9) 

W10 6.0 (36.0) 6.0 (33.3) 6.9 (39.9) 6.2 (40.7) 

control 16.7 (100) 18.0 (100) 17.3 (100) 15.2 (100) 
 

�����������I�J 10 9,#+%G
,Q5#,EC,�I/�#"9�"."8G)&!%/D+/#�� 2� '"02H)&%�&�/5�S�HG#�7 ,h@I                            
                                   B. cereus TISTR 867 +
.�HD�%���I)e�/FD,:#/HD�%���I�&G1I3�SF%�1 
                                   15#"6 )&!%�&'�"8,�#$#�%$�. YPD 7&%�� 5.0 0��25*)&!�@A$BC*D15#"6 

 

killer yeasts  clear zone (mm) / killer activity 

  25 oC 30oC 35oC 37oC 

W02 6.0 (34.3) 6.0 (34.3) 7.3 (37.5) 6.9 (37.7) 

W03 6.0 (34.3) 6.2 (35.2) 6.4 (33.2) 7.0 (38.2) 

W06 6.0 (34.3) 6.2 (35.3) 7.1 (36.6) 6.4 (35.0) 

control 17.5 (100) 17.5 (100) 19.3 (100) 18.3 (100) 

W07 6.0 (34.3) 6.2 (36.6) 6.6 (37.3) 6.9 (37.7) 

W09 6.0 (34.3) 6.7 (39.6) 6.8 (38.7) 7.1 (38.6) 

W10 6.0 (34.3) 6.5 (38.6) 6.7 (37.7)  6.8 (36.8) 

control 17.5 (100) 16.8 (100) 17.7 (100) 18.3 (100) 
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�����������I�J 11 9,#+%G
,Q5#,EC,�I/�#"9�"."8G)&!%/D+/#�� 2� '"02H)&%�&�/5�S�HG#�7 ,h@I                                      
                                   E. coli TISTR 887 +
.�HD�%���I)e�/FD,:#/HD�%���I�&G1I3�SF%�115#"6 )&! 
                                   %�&'�"8,�#$#�%$�. YPD 7&%�� 5.0 %1D*/�(�H.#*%9
*9
,)&!%$*�G* 0��25* 
                                   )&!�@A$BC*D 35 �"E#%F�%F&�G 
 

killer yeasts clear zone (mm) / killer activity 

  0% 3% 6% 

W02 6.9 (43.7) 6.4 (42.3) 6.0 (40.0) 

W03 6.5 (41.1) 6.3 (41.2) 6.0 (40.0) 

W06 6.8 (42.6) 6.3 (41.2) 6.0 (40.0) 

control 15.8 (100) 15.2 (100) 15.0 (100) 

W07 6.3 (39.5) 6.3 (42.1) 6.0 (39.6) 

W09 6.6 (41.6) 6.2 (41.6) 6.0 (39.6) 

W10 6.5 (41.1) 6.0 (40.4) 6.0 (39.6) 

control 15.8 (100) 14.8 (100) 15.2 (100) 
 


�����������I�J 12 9,#+%G
,Q5#,EC,�I/�#"9�"."8G)&!%/D+/#�� 2� '"02H)&%�&�/5�S�HG#�7 ,h@I                                      
                                   S. typhimurium TISTR 292 +
.�HD�%���I)e�/FD,:#/HD�%���I�&G1I3�SF%�1  
                                   15#"6 )&!%�&'�"8,�#$#�%$�. YPD %1D*/�(�H.#*%9
*9
,15#"6 )&!7&%�� 5.0 %9�5# 
                                   )&!�@A$BC*D 35 �"E#%F�%F&�G 

killer yeasts clear zone (mm) / killer activity 

  0% 3% 6% 

W02 6.8 (31.2) 6.3 (34.2) 6.0 (32.7) 

W03 6.8 (31.5) 6.3 (33.8) 6.0 (32.7) 

W06 6.8 (31.5) 6.3 (34.2) 6.0 (32.7) 

control 21.7 (100) 18.5 (100) 18.3 (100) 

W07 6.5 (32.8) 6.7 (35.7) 6.0 (35.6) 

W09 6.8 (34.0) 6.4 (34.4) 6.0 (35.6) 

W10 6.2 (31.1) 6.7 (35.7) 6.0 (35.6) 

control 19.8 (100) 18.7 (100) 16.8 (100) 
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�����������I�J 13 9,#+%G
,Q5#,EC,�I/�#"9�"."8G)&!%/D+/#�� 2� '"02H)&%�&�/5�S�HG#�7 ,h@I                                      
                                   S. aureus TISTR 118 +
.�HD�%���I)e�/FD,:#/HD�%���I�&G1I3�SF%�115#"6 )&! 
                                    %�&'�"8,�#$#�%$�. YPD %1D*%/�(�H.#*%9
*9
,15#"6 7&%�� 5.0 %9�5#)&! 
                                    �@A$BC*D 35 �"E#%F�%F&�G 

killer yeasts clear zone (mm) / killer activity 

  0% 3% 6% 

W02 6.8 (43.5) 6.0 (38.7) 6.0 (40.9) 

W03 6.9 (44.6) 6.0 (38.7) 6.0 (40.9) 

W06 6.3 (40.9) 6.0 (38.7) 6.0 (40.9) 

control 15.5 (100) 15.5 (100) 14.7 (100) 

W07 6.8 (39.4) 6.3 (42.6) 6.0 (40.4) 

W09 6.7 (38.5) 6.4 (43.8) 6.0 (40.4) 

W10 6.9 (39.9) 6.0 (40.9) 6.0 (40.4) 

control 17.3 (100) 14.7 (100) 14.8 (100) 
 


�����������I�J 14 9,#+%G
,Q5#,EC,�I/�#"9�"."8G)&!%/D+/#�� 2� '"02H)&%�&�/5�S�HG#�7 ,h@I                                      
                                    B. cereusi TISTR 867 +
.�HD�%���I)e�/FD,:#/HD�%���I�&G1I3�SF%�115#"6  
                                    )&!%�&'�"8,�#$#�%$�. YPD %1D*/�(�H.#*%9
*9
,15#"6 )&!7&%�� 5.0 %9�5#)&! 
                                    �@A$BC*D 35 �"E#%F�%F&�G 

killer yeasts clear zone (mm) / killer activity 

  0% 3% 6% 

W02 6.8 (35.4) 6.0 (37.5) 6.2 (33.6) 

W03 6.3 (32.8) 6.4 (40.1) 6.7 (36.4) 

W06 6.9 (35.8) 6.2 (38.5) 6.8 (37.3) 

control 19.3 (100) 16.0 (100) 18.3 (100) 

W07 6.6 (37.3) 6.0 (42.2) 6.5 (36.4) 

W09 6.8 (38.7) 6.8 (45.0) 6.8 (38.3) 

W10 6.7 (37.7) 6.3 (42.2) 6.3 (35.5) 

control 17.7 (100) 15.0 (100) 17.8 (100) 
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�����������I�J 15  /#�%:�Dv%1D2S19�"HD�%���I�&G1I3�SF%�1 W07 0�� W09 )&!%.�#15#"6 8,�#$#� YPD 7&%�� 5.0 %1D*%/�(��
���� 3 0��25*)&!�@A$BC*D  
                                    35 �"E#%F�%F&�G 
 

/#�%:�Dv%1D2S1)&! OD 600 nm 
%.�# (� !.S*") 0 6 12 18 24 30 36 42 48 

W 07 0.11 1.23 1.39 1.39 1.42 1.45 1.38 1.22 1.26 
W 09 0.09 1.22 1.38 1.40 1.41 1.47 1.38 1.22 1.28 

 

 


����I�J�������I�J 16  ;�D*#AS;�1&,8,��$.5#"/#�%:�Dv%1D2S19�"HD�%���I�&G1I3�SF%�1 W07 0�� W09 )&!%.�#15#"6 8,�#$#� YPD 7&%�� 5.0 %1D*%/�(�       
                                       �
���� 3 0��25*)&!�@A$BC*D 35 �"E#%F�%F&�G 
 
 
 
 
 
 

;�D*#AS;�1&, (mg/ml)  
%.�# (� !.S*") 0 6 12 18 24 30 36 42 48 

W07 11.43 10.84 10.25 9.66 8.29 8.49 8.29 9.47 8.68 
W09 11.43 10.84 10.25 9.08 7.90 8.10 8.10 9.66 9.47 
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