Korean J. Food Preserv.
Vol. 14, No. 2. pp. 207-212, April 2007

€ EYSHERTIFTUY
THE KOREAN SOCIETY OF FOOD PRESERVATION

ZEFES0| FF Fuoj¥E3} Ha odsol ojxj= Sy

Antimicrobial Activity of Turmeric(Curcuma aromatica Salab.) Extracts
Against Various Pathogens and Spoilage Bacteria Isolated from Tofu
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Abstract

The antimicrobial activity of Ciurcuma aromatica Salab. was investigated. The Curcimma aromatica Salab. extract
showed antimicrobial activity against six pathogens tested. These were Listeria monocytogenes ATCC 19115,
Psewdomonas fluorescens ATCC 21541, Staphylococcus aureus ATCC 29273, Salnwnella typhinuaium ATCC 21541,
Vibrio parahaemvlyticus ATCC 17802, and Aeromonas hydrophila KCTC 2358. Antimicrobial activity was alsonoted
when the extract was tested against four isolates of Bacillus sp. purified from spoiled tofu. The growth of various
pathogens was significantly inhibited (100 10,000-fold) upon growth in tiyptic soy broth containing 0.05 0.2%
(w/v) Curcwma aromatica Salab. exiract (CE), after incubation for 12 hr at 37°C. The growth of the four Bacillus
isolates was also significantly inhibited in nutrient broth containing 0.05 0.2% CE after incubation for 24 hr at
37°C. Although the antimicrobial activity of CE was decreased by heat treatment at temperatures above 80°C, the
activity remained relatively high after heat treatment at 121°C for 15 min. The minimum inhibitory concentrations
of CE were 0.1 0.3% (v/v culture) for the six pathogens, and 0.2 0.25% for the Bacillus isolates, respectively.
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748} 2220] B8 7S 91810] Listeria monocytogenes
ATCC 19115, Pseudomonas fluorescens ATCC 21541,
Staphylococcus aureus ATCC 29273, Salmonella typhimurium
ATCC 17802, Vibrio parahaemolyticus ATCC 17802 Aeromonas
hydrophila KCTC 2358¢] 6%-2] ¥4 &3 ¥
=X A 22|38} Bacillus sp. KN4, KN-6, KN-202} Bacillus
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z}ﬂ 807, 100°Col A 30E-7h 121ColA 1587 Ex8 3
3 paper disc methodZ ©]-&3l] FA] HYA A9 FF
B #F3ol| i3t clear zone2| A FF-F AT

SR

EA| 5.2 SPSS software package(ver. 12.0)5 AFHE3]% 21,
7} A2l 77k )4 2782 duncan’s multiple range testE o] &
8] 27 S THP<0.05).
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&+ Bacillus sp. 4770l i3t 842 Table 194 He
nke} ek A4 —ir%%" AA FA Tl thafe] gt
AL JelhA ggkont, g 559 749 HA 34

o tial A& Ael g AAste T2l FaeE

‘/‘rE‘rlﬂ‘}i‘ﬂr- DA S| Higt A3 oS FEE
A& RS 2326 mm, FTH F3) v YES 11-15 mmE
Uehle] F5 2o njQERCE U4 v S]] g I+t
gAdol B 741 Uehdth Jang 5(17)& dske] 2749
ErE 2 FZEL B cereus®} B. subtilisdl] 3t &
e Byt o, Kim 5(18) ks & Eo| B subrlis
o tisled 7+ A S JERIITH AL Bl T, Lee
5(19)& &F dge FEF0| L monocytogenest S.
aureus©l] W3t 73et @A elliitha Basksd
o

Table 1. Antimicrobial activities of Curcuma aromatica Salab.
extracts against various pathogens Clear zone

(diameter, mm)

Strzin No. Eltanol - Water
Listeria monocytogenes ATCC 19115 23
Pseudomonas fluorescens ATCC 21541 26
Staphylococcus aureus ATCC 29273 26
Pathogens
Salmonella typhimurium ATCC 21541 25
Aeromonas hydrophila KCTC 2358 25
Vibrio parahaemolyticus ATCC 17802 26
Bacillus sp. KN-4 11
Spoilage Bacillus sp. KN-6 15
bacteria Bacillus licheniformis KN-10 12 -

Bacillus sp. KN-20 11
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Oi")r S. aureus®] 733, ¥ 24’\13"7‘]1—1—‘51 F2E 0050.1%
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Table 2. Growth of various patogens in tryptic soy broth
containing various concentrations of Curcuma aromatica Salab.
extract at 37C (log No. CFU/mL)
Incubation time (hr)

Strain No. Concentration(%) 0 2 2
0.00 5.60:0.09” 8.73+0.01° 8.07:0.31°
o 005 5504012 4.54:023° 529+039°
L’“”A“Té”c"”fg{’l"sge”“ 0.10 534:021 353:001° 2064107
0.15 5204006 2.64+0.19° 1.2140.26°
020 501090 198:000° ND”
0.00 5214009 849:001° 8301000
Peeudomonas 005 5202045 4481012 4.17:0.1%
fluorescens 0.10 5.14:000 365:025° 3.55:0.09°
ATCC 21541 0.5 5114005 3.19:0.16° 320:0.00°
0.20 504008 2443003 135:0.72°
0.00 5670.10 8.86:0.02" 8.81+037
0.05 5691000 538:025 2.59:027°
S’“P’Z%"ch“z“;z;';’e“s 0.10 5316000 456:0.78" 1.00£071°
0.15 5264021 444:000° ND
020 523034 3591007 ND
0.00 561012 9.62:031° 9.33:0.11°
Salmonella 005 559008 835:0.04 7.72+0.04"
typhimurium 0.10 5504006 7.77+0.19° 7.120.18
ATCC 21341 0.15 5521016 7.15:0.1° 7.504025b
020 547005 7.05:007 7.11:0.00°
0.00 4.80+005 9.11+0.00° 9.08+0.00"
' 005 465:0.12 7.75:039° 7.49002°
Acromonts %’gp’"’“ 0.10 4524007 7.02+002° 6841000
0.15 4481020 6.18:009° 6.13:0.02°
0.20 4301014 6.61:000° 651+0.05”
000 4734000 9.12:001° 9.07+0.00°
Vibrio 0.05 456009 838:0.06° 800+0.00°
parahaemolyticus 0.10 4524006 7.74:021° 653+0.00°
ATCC 17802 0.15 4414015 7.58:008° 6.76:021°

0.20 4274001 6.51:001° 6042015

UND : Not detected. Mean + SD(n=3).
"Means within each column with no common superscripts are significantly
different(P<0.05).
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Table 3. Growth of Bacillus sp. isolated from spoliage tofu in
tryptic soy broth containing various concentrations of Curcuma
aromatica Salab. extract at 37T

(log No. CFU/mL)
Strain No. Concentration(%) Tncubation time tr)
12 %
0.00 457:0.13"  845:000° 9.59+0.16°
005 458+0.11°  6.65:029° 7.39+007°
Bacillus sp. KN4 0.10 4531008°  6.94+001° 7.20:0.00"
0.15 35540.10°  6.89+001° 741:000°
020 3524005°  6.59:0.15°  7.02+0.00°
0.00 4581028 7.94:016° 959:0.13°
0.05 4594025 6754021 7.39:0.18"
Bacillus sp. KN-6 0.10 4575005 6441004 7.20:0.17°
0.15 458:0.46  6.00:000° 7.41:0.00°
0.20 457+0.18  639:0.12° 7.02:026"
000 2755004 735:031° 672035
005 276003 195:006  ND
Bacills icheniormis 019 2773010 ND? ND
0.15 2751009  ND ND
020 2761005  ND ND
0.00 2711026 7361042  692+0.19
0.05 2726027  ND ND
Bacillus sp. KN-20 0.10 2715010  ND ND
0.15 273#029  ND ND
0.20 2724012 ND ND

"Mean + SD@=3).  “ND : Not detected
ean within each column with no common superscripts are significantly
different(P<0.05).
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Table 4. Minimum inhibitory concentration of Curcuma aromatica
Salab. ehanol extract against various pathogens and Bacillus sp.
isolated from tofu

M%)
005 010 0.15 020 025 030
Listeria monocytogenes ATCC 19115 +

Pseudomonas fluorescens ATCC 2141+ + + + 4+ -

Strain No.

Staplvlococcus aurens ATCC 29273+ + + 4+ 4

Pathogens
Salmonella phimurivm ATCC 21341+ + + + 4
Aeromonas hydrophila KCTC 238+ + + + +
Vibrio parahgemolyticus ATCC 17802 + + + + +
Bacillus sp. KN-4 L
Bacillus sp. KN-6 o+t
Bacillus sp. .
Bacillus ficheniformis KN-10 o+t
Bacillus sp. KN-20 L

l)Mmunum mhlbltory concentration : did not show any growth on medium.
: growth , - : No growth.

o EtE F&Eo] HAXAAA FET Bacillus sp. KN-4,
Bacillus sp. KN-6, Bacillus licheniformis KN-109] o &}
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KN-20& 025%l|A #F9 Aol #EHA oskoh
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Sl Bacillus sp.o AFS AsIrtn BHustgon,
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Table 5. Effect of heat treatment on antimicrobial activities of
Curcuma aromatica Salab. ehanol extract against Bacillus sp.
isolated from commercial tofu and various pathogens

Clear zone diameter (mm)

Heat treatment
A B C D
Listeria monocytogenes 23 21 15 16
Pseudomonas fluorescens 26 28 19 18
Staphylococcus aureus 26 24 19 18

Strain No.

Pathogens
Salmonella typhimurium PATEE: S B )
Aeromonas hydrophila 25 25 20 18
Vibrio parahaemolyticus % 24 2 16
Bacillus sp. KN-4 11 11 1 11
Bacillus sp. KN-6 15 13 11 11
Bacillus sp.
Bacillus licheniformis KN-10 15 15 15 10
Bacillus sp. KN-20 20 17 17 1

A : Control, B : 80°C for 30 min, C : 100°C for 30 min, D : 121°C for 15

min.
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