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Antimicrobial Activity of Autoclaved Cabbage Juice
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Abstract

Autoclaved juices of common vegetables including cabbage were growth inhibitory to various microo-
rganisms. Sensitivity of microorganisms to antimicrobial action of autoclaved vegetable juices was diffe-
rent depending on microbial strains. Lactic acid bacteria and Gram negative bacteria were less sensitive
while non-lactic Gram positive bacteria and yeasts were very much sensitive to antimicrobial action
of autoclaved cabbage juice(ACJ). Staphylococcus aureus and Candida utilis whose growth were comple-
tely inhibited in ACJ could grow in ACJ diluted with distilled water. This suggests that microorganisms
were not able to grow in ACJ because of growth inhibitory compounds produced during heating but
not because of the lack of nutrients. Cabbage juice heated at 100C for up to 30 min was not inhibitory
while that heated at 121C for 5 min was. Heating temperature was an important parameter in genera-
ting growth inhibitory compound in heated cabbage juice.
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Table 1. Growth of microorganisms in autoclaved” cabbage juice

Microorganisms Source 0.D.6”
Leuconostoc dextranicum(KI-2) Kimchi 0.11
Leuconostoc mesenteroides(KI-1) Kimchi 0.83
Leuconostoc mesenteroides(KI-5) Kimchi 2.00
Leuconostoc mesenteroides(KI-6) Kimchi 0.14
Leuconostoc mesenteroides(LA10) Fleming® 0.08
Leuconostoc mesenteroides(LA113) Fleming 0.16
Lactobacillus leichmannii(KI1-8) Kimchi 0
Lactobacillus plantarum(KI-14) Kimchi 1.01
Lactobacillus plantarum(KI-16) Kimchi 0
Lactic Lactobacillus plantarum(K1-18) Kimchi 0.24
acid Lactobacillus plantarum(KI-20) Kimchi 0.18
bacteria Lactobacillus plantarum(LA97) Fleming 0
Lactobacillus sake(KI-10) Kimchi 0
Lactobactllus brevis(KI-15) Kimchi 1.32
Lactobacillus brevis IFO 3345 IFOY 0.25
Lactobacillus brevis(1.A200) Fleming 0.63
Gram Lactobacillus acidophilus(23) Not known 0.21
positive Lactobacillus casei(KI-27) Kimchi 0.09
bacteria Streptococcus faecalis(12) Not known 1.36
Streptococcus cremoris(22) Not known 1.24
Streptococcus lactis ATCC11454 ATCCY 0.6
Streptococcus thermophilus(24) Not known 1.26
Pediococcus pentosaceus(KI1-13) Kimchi 1.31
Pediococcus pentosaceus(LLA3) Fleming 0.79
Pediococcus pentosaceus(LA76) Fleming 1.04
Bacillus subtilis(SB-1) Meju 0
Other Bacillus subtilis(SB-2) Meju 0
bacteria Bacillus subtilis(SB-16) Meju 0
Bacillus subtilis(B96) Fleming 0
Listeria monocytogenes(B67) Fleming 0
Listeria monocytogenes(B70) Fleming 0
Staphylococcus aureus(SB-13) Not known 0
Staphylococcus aureus(B31) Fleming 0.35
Staphylococcus aureus(B33) Fleming 0
Enterobacter aerogenes(B146) Fleming 0.49
Gram Escherichia coli(SB-3) Not known 0.49
negative Escherichia coli(B34) Fleming 0.18
bacteria Salmonella typhimurium(B38) Fleming 0.35
Shigella flexneri(SB-21) Not known 0
Candida parapsilosis(SY-1) Persimmon 0
Yeasts Candida albicans(SY-3) Clinicai 0
Candida utilis ATCC 42416 ATCC 0
Torulopsis stellata(SY-2) Persimmon 0
Torulopsis etchelsii(Y24) Fleming 0
Kioeckera apiculata(SY-4) Persimmon 0
Hansenula anomala(SY-11) Persimmon 0
Saccharomyces cerevisige(SY-13) Takju 1.83
Saccharomyces cerevisiae(Y6) Fleming 0
Saccharomyces cerevisiae(ATCC24868) ATCC 0.61
Pichia membranaefaciens(Y20) Fleming 0
Hansenula mrakii(Y27) Fleming 0

DAutoclaved: Heated at 121C for 15 min

90.D.20: Growth after 24 hr at 30T

9Fleming: Obtained from Dr. HP. Fleming, Food Fermentation Laboratory, Dept. of Food Science, North Carolina
State Univ., Raleigh, NC, USA.

YIFO: Institute For Fermentation(Osaka, Japan)

YATCC: American Type Cuiture Collection
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Table 2. Growth(Q).D..0) of a highly sensitive bacterium
(S. aureus SB-13) and a less sensitive bacterium(L. me-
senteroides KI-5) in boiled and autoclaved vegetable jui-
ces at 30°C for 24 hr

S. aureus

L. mesenteroides

Bmled” Autoclaved” Bmled Autoclaved

Onion 0.16 0 17 0.76 058
Radish 0 0 048 0.80
Cabbage 0.60 0 1.60 0.79
Garlic® 0 0 047 0.80
Green onion? 0 0 0.84 0.81
Cucumber 0.69 0.09 1.69 1.62
Pumpkin 0.79 0 2.29 1.79
Lettuce 0.24 0.16 042 0.40
Potato 0.86 0.74 1.83 1.7
Eggplant 0 0 0.62 0.71
Water dropwost

Dropwort 0.28 0 0.95 093
Crown daisy 020 0.21 0.28 0.30
Perilla leaf 0 0 0.30 0.36
Tomato® 0.96 0 2.08 1.64

"Boiled: Heated at 100C for 10 min

“'Autoclaved: Heated at 121C for 15 min

*Garlic and green onion were ground with equal amount
of distilled water

"Tomato: Original pH was 4.12. pH was adjusted to 6.0
before membrane filtration or autoclaving

o Wixo] shils] Ashgle] whsh 7leh aRperg AT
9t FE BN7) A E ok e 1siepyAFrelel
sabibe olm g o] slont Jlek g AT
Wgel e she Ao vhebuvh e AT o
A apabEet P ge) Aol gel Wagel ok
v} ®Eis 1295 270 ute] WA vbsE Ho g Hol
ASp e il sFone) As) shgel el ol
W Ee A0E vebgeh

ojshgrol Thadg Folo] vhehiis Fvl4EAEL 7b
A9) Ak i AAE FAuEel A Ueke] FAYEL

oftlihi= Z7]¢] olR.31(Wilson®} Brown, 1953)7} 9l
Qe ¥ odFel Mz o] Fiel ths)a HelakA] ¢
ot
7IEF A{AFMO| D|MEHY Xﬁﬂi"f
vhsbabt gl bl FFle] v EW A sl atgo) o
ﬁﬂ F Efel 4AclrtE Felsr] ] af 7leb ok 4
el ol oAu A 2o] o] P Aa s }’\Pﬁ}ﬁr/}.
WAl olE 16F A FAL PFFA Ze) F

Zahed 100C ol A 108 7hedafed 7jedol o)
2Hg Arsia 121C M 168 st oS
T3 okuE=FoNel| wlzkglet  Staphylococcus aureusSt
8y do) 7FAd Leuconostoc mesenteroidess *E 38}
2421715-2] WA AEE ZH39ls wi(Table 2) S. au-
5, uvbiE, g, 7], Addell 4 100C oA 108

CEEES
Zhapat

reus+=



7hek A &

o] w) g g Al A A 77

10
S. aureus

Log CFU/ml

C. utilis

S. flexneri

Fig. 1. Growth of microorganisms in diluted and
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Fig. 2. Growth of microorganisms in cabbage juice heated under different conditions
O—0; 100C 20 min, O—<; 100C 30 min, C—C; 121C 5 min, A-—2; 121C 10 min,
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121C 5 min
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Table 3. The counteracting effect of glutathione and
cysteine against the growth inhibitory effect of autocla-
ved cabbage juice

Table 4. Effect of pH of autoclaved” cabbage juice
treated with cation and anion exchange resins on the
growth of S. aureus

0D
AC) 0
ACJ+ Glutathione 1 mM 0.42
ACJ+ Glutathione 5 mM 0.17
ACJ+Cysteine 1 mM 0.33
ACJ+ Cysteine 5 mM 0.30

Y0.D.ga0: Growth after 24 hr at 30C
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YAutoclaved: Heated at 121C for 15 min
20.D.go0: Growth after 24hr at 30C
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