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1.1 Yeast extrac Peptone Dextrose (YPD) agar

1. Yeast extract fovay 1
2. Peptone $ovay 2
3. Agar 8L 2
4. D-glucose $ovay 2
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1.2 Yeast extrac Peptone Dextrose (YPD) agar + 0.0003% methelene blue

1. Yeast extract $ovay 1
2. Peptone J0¥0Y 2
3. Agar $ovay 2
4. D-glucose fovay 2

5. Methylene blue $ouaz 0.0003
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1.3 Yeast extrac Peptone Dextrose (YPD) broth

1. Yeast extract %I REGHAN
2. Poly Peptone $ovay 2
3. Glucose %’aﬂax 2
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1.4 Yeast extract peptone dextrose agar + Methylene blue + NaCl

1. Yeast extract $ouay 1

2. Peptone $ovay 2

3. Agar $ovay 2

4. D-glucose fovay 2

5. Sodium chloride $ouay 3

6. Methylene blue $ouaz 0.0003
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1. mInnzrmySanaldsaulaads Lowry (1951)
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1. Sodium carbonate (Na,CO,)

2. Sodium hydroxide (NaOH)

3. Cupper sulfate (CuSO, . 5H,0)

4. Sodium citrate (Na,C,H,0, . 2H,0)

5. Folin-Ciocalteu phenol reagent

NIIAIBNTISIAN

1. %1 NaOH 4 g uag Na,C0, 20 ¢ aslufinines 600 ml @11 300 ml AUYUATAZA1Y
Tava1/50151105 1000 m1 Y5u1/51103 1954 1000 ml (@13A)

2. §ae13 Cus0, . SH,0 0.5 ¢ aelubnines nas# Na,CH,0, . 2H,0 1g aalufinines
100 ml AshALIMETazats lavaad$ilsinas 100 ml Usu5es i 100
ml (e15B)

3. 815A 50 ml MANAUA1S B 1 ml (a15agate C, 19iui)
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4. 111 Folin-Ciocalteu phenol reagent #9¥1nauludas a1 1:1 (93 smaTalaiui)
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%4 Bovine Serum Albumin (BSA) 0.001 n51 azaeiii 2 Haaans a2 laasazaiy
Hanududu 500 lulasnSuaoiianans
M3 ENA1TATA18 BSA NANUTNTUAT 9 A 50, 100, 150, 200, 250, 300 LAz 350

1 A

Tulasnsunoiianans

gaaIsazaeNn

UTUA 9 0.5 Tadans
Y
wnens ¢ warnlidnilasenald 10 i
a . . . a a aa Y Y o 1 3 1 Qy
1Y dilution folin reagen U515 0.5 Haaans waulidinuedesiaisidaseng
9 ~ d'i Yya A Ll [
]'I,’J 30 1N !‘Wﬂ‘lﬂlﬂﬂﬁ@ﬂ”ﬁ“}fﬂﬁlu
Mmsiaainsganauudail 750 nm
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2. MN8N 0.1M Sodium citrate-phosphate buffer (pH 4.0) (Gomori, 1955)
=
GARIGEY
1. Na,C,H,0,2H,0 (MW 294.10)
2. Na,HPO, (MW 141.96)
3. HCI
35ms
o [ 3’ o ] a 3
1. 1582079 A : %9 Na,C H,0,2H,0 2.94 n5u azateluinau dsullsuasiu
100 ¥aaans
o [ 3’ o o a I
2. 61358218 B : %9 Na,HPO, 1.42 n5u agaraluiihnau dsvlsuasilu
100 ¥aaans
NAuETazals A taz B auiierndoants @y ly'ldaudesnislilsude

Y] a I A aa g’ o
6N HCI) 1d115u1/5uasdlu 100 aaans arerindu

MIMANUINN 1 MIIATIN Sodium citrate-phosphate buffer NNLOFA1E

Nioy 5uasaisazais A Usuasasazare B
(Haaans) (Hagans)
3.0 39.8 10.2
34 35.9 14.1
3.8 323 17.7
4.0 30.7 19.3
4.4 27.8 222
4.8 25.2 24.8
5.0 243 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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11911511182 YPD t1ag Modified Sabouraud

clear zone (mm)

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

Modified Modified Modified Modified

Saburaud Saburaud Saburaud Saburaud

YPD Broth YPD Broth YPD Broth YPD 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 62+03 6.0+£0.0 6.0+£0.0 6.0+£0.0 6.0+£0.0 6.0+£0.0 7.0+1.7 69+12
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 72+0.8 6.8+£0.3
W09 6.0£0.0 6.0£0.0 73 £0.6 6.0£0.0 6.0£0.0 6.0£0.0 75+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+04 13.7+04 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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E. coli TISTR 887 Aefa@asnonguainnamesoan 1o lanaie i

Y
@e9luo1M511a) YPD Lasio¥a1g 9

killer yeasts clear zone (mm) / killer activity
pH3 pH 4 pHS5 pH6 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)

H [ 4 { a @ u’/} 1 Y] 4
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S. typhimurium TISTR 292 ﬂ')ﬁlﬂﬁlﬁﬂﬁﬂﬂﬂ“ﬁuﬂ?ﬂﬂﬁlaﬂﬁﬂﬁﬁqﬂicﬁmﬁ

v Y
A199) Naeelue1M1511ad YPD tagiesaid o

killer yeasts clear zone (mm) / killer activity
pH 3 pH 4 pHS pH6 pH7
w02 7.3(35.2) 6.0(324) 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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S. aureus TISTR 118 ﬂ’JEJﬂam’f]i‘V]6ﬂ“]ﬁﬁ]"Iﬂﬂma@iflﬁ@ﬂﬂjcmaﬁﬁﬁﬂ N

Y
@e9luoIM1511a7 YPD Lasito¥a1g 9

killer yeasts clear zone (mm) / killer activity
pH3 pH 4 pHS pH6 pH 7
W02 6.0 (46.2) 6.0 (52.9) 6.0 (53.7)  6.0(47.1) 6.0 (51.4)
WO03 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)
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B. cereus TISTR 867 maﬂamaiﬂaﬂﬂnumﬂﬂmamamﬂaimaﬁmm N

v
weelue1srial YPD tagiesad 9

killer yeasts clear zone (mm) / killer activity
pH3 pH4 pHS pH6 pH7
Wwo02 7.4 (42.4) 6.0 (33.6) 6.8 (41.8) 6.5 (39.0) 6.0 (34.3)
WO03 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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Ms1ImaEInh 7 vinarduiuguinanvesnlalinamsdudanaiisone Tsamenus
. 9 a I3 a a o o v A dy
E. coli TISTR 887 Adgfataasnenguanfaaesoad lo lsana1ae Naea

lueM13man YPD #ited 5.0 uaztiuigumgiianig

killer yeasts clear zone (mm) / killer activity
25°C 30°C 35°C 37°C
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)
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S. typhimurium TISTR 292 ﬂ?ﬂﬂﬁlaﬂiﬂ@ﬂcﬁuflnﬂﬂamﬂiﬂﬁﬁllﬂicmﬂﬁ

v Y [
A199 NAva1101%131%87 YPD #10% 5.0 1azuungungia1e

u

killer yeasts clear zone (mm) / killer activity
25°C 30°C 35°C 37°C
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)




100

4

H ] 4 { a [} 3 U @
Ms1maEInh 9 vinarduriuguinanvesnlalinamsdudaunaiisone Tsamenus

a

9 a 4~ a a o
S. aureus TISTR 118 ﬂﬁﬂﬂalaﬂﬁﬂﬂﬂ%uﬁnﬂﬂﬂlaﬂiﬂﬁ@ﬂﬂjc}jm@

' A& =~ oA
AN Magealuemisial YPD e 5.0 HAaZUUNYUN

NN

U

killer yeasts clear zone (mm) / killer activity
25°C 30°C 35°C 37°C
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)
WO07 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)
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B. cereus TISTR 867 ﬂ')ﬁlﬂmﬁ’E')TI/]@ﬂ%usﬂWﬂﬂﬁ!ﬂﬂiﬁlﬁGﬂBIGﬁmﬁ

¥/ v
A199) Maselue11311a7 YPD Moy 5.0 taztiungungiianige

U

killer yeasts clear zone (mm) / killer activity
25°C 30°C 35°C 37°C
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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E. coli TISTR 887 ﬂ'JEJﬂE‘]Lﬁ’E]5ﬂ@ﬂcﬁu%1ﬂﬂalﬁﬂiﬂﬁﬁjﬂi‘maGW]"NG] N

4

= ~ a A Yy 9 A '
e luomsian YPD Wiesws 5.0 I UNADANUIVNUUNU NS TN LIasUY

gl 35 oarniyalye

=)

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)
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S. typhimurium TISTR 292 mﬂﬂammv}aﬂcﬁumﬂﬂamaiﬂﬁmklaimaﬁ

2

1 A a a A Yy 9 1 A A (]
AN maﬂﬂummimm YPD IUNQ0ANUUNUUNTE] NWDY 5.0 LveN

Nguvgil 35 oar T

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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v v 9
MsamanuIni 13 vinardurugudnatesislaiinamsiudunaiisene Tsnaewus
9 a I3 a a o o ' A
S. aureus TISTR 118 @gAataninondunInAaanidda lo laan1es 7
dy a = Y 9 1 =\ L] d'
@ealue111511a7 YPD @unaon N ndus19e) i 5.0 1ein

gl 35 oarnIyaIye

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)
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H [ 4 { A Iy ng [ 9
MIMANUINTG 14 Vinadurugudnaue lanmamssuduuaiisone Tsadenus
9 a 4~ a a o 4 [
B. cereusi TISTR 867 A18ARIA03 NONFUINAAADITAA 10 1ana19)
d'dy a A 9y 9 1 A A VA
Magelue1risviad YPD unaennududuaies Anes 5.0 e

WU 35 D3R U AIToA

e

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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$ a a a o { 1 a ] { a
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M33YAY TN OD 600 nm

a1 (F 1) 0 6 12 18 24 30 36 42 48
W07 0.11 1.23 1.39 1.39 1.42 1.45 1.38 1.22 1.26
W09 0.09 1.22 1.38 1.40 1.41 1.47 1.38 1.22 1.28

d' ci a =) J a a a o o ~ 1 ~ a A
MINNNANUINT 16 ﬂimmTﬂmuiuizmnmmmgmﬂmamammﬂﬁﬁllai«ma@l WO7 iag W09 NIafnNe lue15 YPD Wio% 5.0 IUINAD

$oony 3 uazLiuNguugl 35 osruaaFod

Usua1sAu (mg/ml)

a1 (12 19) 0 6 12 18 24

30 36 42 48
Wwo07 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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