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Abstract: The antibacterial activity from Tricholoma mat-
sutake extracts were confirmed by minimum inhibitory con-
centration (MIC) test against various bacteria. Tricholoma
matsutake extracts was applied for manufacturing low salted
Jeot-gal with sodium DL-malate and sodium nitrite as food
preservatives. Due to antibacterial activity from Tricholoma
matsutake extracts, MIC of sodium DL-malate and sodium
nitrite were significantly reduced to 0.025 g/L and 0.25 g/L,
respectively. As a result of this study, a premium low salted
Jeot-gal can be developed with low concentration of food
preservatives by adding Tricholoma matsutake extracts.
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Table 1. Minimum inhibitory concentration (MIC) of Tricholoma
matsutake extract for various Gram positive or negative bacteria

Strain name MIC (g/L)
Escherichia coli 0.59
Gram Pseudomonas fluorescens 0.98
negative Vibrio parahaemolyticus 0.78
Vibrio anguillarum 0.98
Actinomyces naeslundii 0.78
Staphylococcus aureus 0.98
pf);sr;[:je Enterococcus faecalis 0.78
Bacillus cereus 0.78
Streptococcus mutans 0.98
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Table 2. Minimum inhibitory concentration of sodium DL-malate and sodium nitrite in various conditions using S. aureus

With Tricholoma matsutake extract

Food preservatives only

With Tricholoma matsutake extract

Food (0.5 g/L) (0.5 g/L) and salt (4 g/L)
preservatives Conc(:;f)aﬂon Cell growth Conizt/lfftlon Cell growth Conczc;r/llir)atlon Cell growth

5S¢/l - 5S¢/l - 3g/L -

Sodium 4 ¢/L + 4 g/L + 2g/L -

DL-malate 3g/L + 3g/L + 1g/L -

2 g/l + 2 g/L + 0.5 g/L +

1.6 g/L - 1.2 g/L - 1.0 g/L -

Sodium 1.4 g/L - 1 gL - 0.5 g/L -

nitrite 1.2 g/L + 0.5 g/L - 0.1 g/L -

1.0 g/L + 0.25 g/L + 0.05 g/L +

Table 3. Minimum inhibitory concentration of sodium DL-malate
and sodium nitrite with Tricholoma matsutake extract (0.5 g/L)
and salt (4 g/L) against to S. aureus

Sodium DL-malate (g/L) Sodium nitrite (g/L)  Cell growth
1.0 0.1 -
0.5 0.05 -
0.25 0.025 -
0.125 0.0125 +

o A A T A5 22 10 gLok 0.1 gL
£ 71202 shol &AA.0.2 24 31 43t0d S el o
T AN EIE SISt AP ATk 22 4 e el

Q%gmﬂamsyquAﬂﬂ T2 golalgct AubA
SEA%QH%H”AWZ#X1%ﬂ1€ﬂﬂﬂ%éﬁ
o] A7}E olg) AlZHEA O AN E ST ol AT E S
ﬂﬂﬂaﬂﬂﬂ”%¢%%aﬁ1&“4ﬂﬂﬂiL%
A7 AT 2 FFe S 2Hectn d AARA
‘%@Eé%%ﬂﬂ%%%%%ﬁ%ﬂ@ﬂ”J 7%
220 B3 A7} o] ol WA om Folu A F3
ETFolof AR 7] 5e & AL R o FE T [2,21]

29

=
ot m, el p9) 25 971 el ol
o] Al 2 SHalstoirh. BalEl folujAl 2E0l0) g
FEe A AL A= A A8 I3 ABBEA)
Q1 AP E F 3} o ARFE BS 37 W71Ste] S. aureus
o et HAAN =S SHstch 2 A AALES
3} oA EF O] H A 527} 217} 025 gLt 0.025 of
L= 27 sobA = A2 13 4 9l9leh. £ 472 B 3
FEE 2 folsl 25 Yoy duHow
e ABREA Y $ES 27 WE 4 UYL B
e} ol A9 thopat 7|5 A o] 27hEl LFshE A 2

A W s
1

=M 5 Qle LR o

Acknowledgements

This research was financially supported by the Ministry of
Trade, Industry and Energy (MOTIE) and Korea Institute for
Advancement of Technology(KIAT) through the Research and
Development for Regional Industry.

REFERENCES

1. Kim, Y.-M., W. J. Lee, Y. M. Jeong, S. H. Hur, and S. H. Choi
(1995) Processing conditions of low - salt fermented squid and its
flavor components - 2. Effects of temperature, salinity and ph on
the growth of bacteria from isolated low salt fermented squid. J.
Food Sci. Nutr. 24: 631-635.

2. Chae, S.-K. (2011) Studies on microbial and enzymatic actions
during the ripening process of salted alaska pollack tripe. Korean
J. Food Nutr: 24: 340-349.

3. Lee, K. G and S. M. Kim (2012) Quality changes in low-salted
squid Jeot-gal during fermentation and determination of shelf-life.
J. Food Sci. Nutr. 41: 687-694.

4. Hong, Y., J. H. Kim, B. H. Ahn, and S. K. Cha (2000) The effects
of low temperature storage and aging of Jeot-Kal on the microbial
counts and microflora. Korean J. Food Sci. Technol. 32: 1341-
1349.

5. Hong, W. J. and S. M. Kim (2013) Quality characteristics, shelf-
life, and bioactivities of the low salt squid Jeot-gal with natural
plant extracts. J. Food Sci. Nutr. 42: 721-729.

6. Han, J.-S., H. R. Cho, and H. S. Cho (2005) Study for the eatab-
lishment of the quality index of low-salted Myungran-jeot. Korean
J. Food Cookery Sci. 21: 440-446.

7. Park, M.-L., S. K. Choi, and G 1. Byun (2007) A study on the
establishing the preparation conditions for pine mushroom (7¥i-
choloma matsutake Sing.) granular tea. J. East Asian Soc. Dietary
Life 17: 689-695.

8. Liu, K., J. Wang, L. Zhao, and Q. Wang (2013) Anticancer, antiox-



256

Korean Society for Biotechnology and Bioengineering Journal 30(5): 253-256 (2015)

10.

11.

12.

13.

14.

idant and antibiotic activities of mushroom Ramaria flava. Food
Chem. Toxicol. 58: 375-380.

. Ren, M., L. Ye, X. Hao, Z. Ren, ef al. (2014) Polysaccharides from

Tricholoma matsutake and Lentinus edodes enhance 5-fluorou-
racil-mediated H22 cell growth inhibition. J. Tradit. Chin. Med.
34:309-316.

Kim, Y. E., J. W. Yang , C. H. Lee, and E. K. Kwon (2009) ABTS
radical scavenging and anti-tumor effects of Tricholoma matsu-
take Sing. (pine mushroom). J. Food Sci. Nutr. 38: 555-560.

Hyun, H., Y. . Choi, and T. S. Lee (2008) Antitumor and immuno-
potentiating activity against mouse sarcoma 180 by crude polysac-
charides extracted from fruiting body of Tricholoma matsutake. J.
Life Sci. 18: 1290-1298.

Yu, S. H., M. S. Chong, H. J. Kim, and K. N. Lee (2007) Studies
on the extraction method and polysaccharide of Tricholoma. mat-
sutake using the supersonic wave and microwave. Korean J. Para-
sitol. 21: 1431-1436.

Kim, H. J., J. T. Bae, and 1. S. Lee (2005) Inhibitive effects of edi-
ble mushrooms extracts on pathogenic bacteria and proliferation of
cancer cells. Korean J. Food Preserv. 12: 637-642.

Lee, E. 1., J. E. Kim, M. J. Park, D. C. Park, and S. P. Lee (2013)
Antimicrobial effect of the submerged culture of sparassis crispa in

15.

16.

17.

18.

19.

20.

21.

soybean curd whey. Korean J Food Preserv. 20: 111-120.

Choi, S. Y., N. N. Kim, Y. E. Kim, Y. M. Lee, S.J. Kim, and J. H.
Kim (2011) Inhibitory effects of cultured Tricholoma matsutake
mycelia on melanin biosynthesis. Korean J. Food Sci. Technol. 43:
240-242.

Kim, I. H., E. J. Jin, and J. H. Lee (2006) Antioxidant and antimi-
crobial activities of cambodian mushroom, Phellinus linteus. Envi-
ronmental Mutagens & Carcinogens 26: 41-44.

Kim, Y. D., K. J. Kim, and D. B. Cho (2003) Antimicrobial activ-
ity of Lentinus edodes. Korean J. Food Preserv. 10: 89-93.

Ito, Keisuke, et al. (2011) Crystal structure of glucansucrase from
the dental caries pathogen Streptococcus mutans. J. Mol. Biol. 408:
177-186.

Kang, S. Y. (2005) Theantimicrobial compound of rhus vernici-
flua barks against fish pathogenic gram-negative bacteria, Edward-
siella tarda and Vibrio anguillarum. J. Fish Pathol. 18: 227-237.
Ryu, J. S., J. W. Park, and D. Y. Min (1995) Effect of sodium
nitrite on Trichomonas vaginalis. Korean J. Parasitol. 33: 349-356.
Cho, H. R., U. Y. Park, and D. S. Chang (2002) Studies on the
shelf-life extention of Jeotkal, salted and fermented seafood. Korean
J. Food Sci. Technol. 34: 652-660.



