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Abstract

Molds cause severe cheese deterioration, even though some white and blue molds are used for the manufacture of
Camembert and Blue cheese, respectively. The species of Geotrichum, Moniliella, Aspergillus, Penicillium, Mucor, Fusarium,
Phoma, and Cladosporium are the main fungi that affect contamination during cheese ripening. Once deteriorated by fungal
spoilage, cheese becomes toxic and inedible. Fungal deterioration of cheese decreases the nutritional value, flavor profiles,
physicochemical and organoleptic properties, and increases toxicity and infectious disease. Fungal contamination during
cheese ripening is highly damaging to cheese production in Korean farmstead milk processing companies. Therefore, these
companies hesitate to develop natural and ripened cheese varieties. This article discusses the recent and ongoing
developments in the removal techniques of fungal contamination during cheese ripening. There are 2 categories of antifungal
agents: chemical and natural. Major chemical agents are preservatives (propionic acid, sodium propionate, and calcium
propionate) and ethanol. Among the natural agents, grapefruit seed extract, phytoncide, essential oils, and garlic have been
investigated as natural antifungal agents. Additionally, some studies have shown that antibiotics such as natamycin and
Delvocid®, have antifungal activities for cheese contaminated with fungi. Microbial resources such as probiotic lactic acid bacteria,
Propionibacterium, lactic acid bacteria from Kimchi, and bacteriocin are well known as antifungal agents. In addition,
ozonization treatment has been reported to inhibit the growth activity of cheese-contaminating fungi.
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Fig. 1. Pictures of cheese manufactured by using useful fungal.

Fig. 2. Cheeses of fungal contamination during cheese ripening.
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3) A2 Ht(Essential oils) UEprlo] A1S 2 2 g Ho] Zgol7t ALt AL oA
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k&4 E el SAd dFe vtk WA st el EAHS 5 93] 3 h(Pintado er al., 2010). <73 717F &<kl

2)
A5 WA 3] YA AE fHY JAAEde] A Ao
of AbEEET, AEAY AR I &S VAT
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o] K3} ol ZEEAl A S Asgrhal B O H(El-Gendy
and Marth, 1981), L. plantarum- phenyllacticacid 2 4-hydro-
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THLavermicocca ef al., 2000). =3}, L. pentosus <t L. coryniformis

+ bacteriocin-like 3 2 7e} ARAZF F=E=S st
= A2 2 8155 thiMagnusson et al., 2003; Okkers ef al., 1999)
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| 2 Ak (Propionibacterium)

IR IS AR A 3R AR E AT
(Glatz, 1992; Mantere-Alhonen, 1995). . FEEo] T Z 3|21k

S "V R S thermophilus®} L. delbrueckii ssp. bulgaricus
o] ol obF¥l g3 % W XA %=rHEkinci and Gurel,
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ssp. shermanii JS(DSM7067)7} &3] 1+ Bio Profit(Danisco
Deutschland GmbH, Niebiill, Germany) F4t#5+= &5 2
Fgole] S Alst= Aoz & A 2 tH(Suomalainen
and Miyra-Mikinen,1999).
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3) g}e| 2| 2 4l(Bacteriocin)

T AA7|7ko] AFEHEAE HAFOE ThFE A F
= AZste A FA7F AR S e ok e L
Alo]u bacteriocin-like substances(BLS)E Ay A Sl+= Bacillus
7} REo} l=vl(Jack ef al., 1995; Tagg et al., 1976), non-
ribosomal A=A o] &+ B FXF A4S AL e
RoZ Hy=Eo 3]

uHe 2] @ 41 Zoll A nisin®] 1998 ©]=F FDAZH-E 7}
A2 G AR AFRE F UEE FAH olHE AT 7
ol el Al dist FE-S A7 o]FA L Ytk
(Barefoot and Netlles, 1993; Jack et al., 1995; Klaenhammer,
1988). @& E3lal 4k vt g Q4lo] AA 2 F
HEAZ de 857 X3t Mg 2 olfe I 84
W17 FotA, 53] Gram w3 ol &5, 3ol tis)
Me AL ol gl7] Witk wekA] GRAS T59
At o2 RE AGE dHEF FAAA gE Al s
AE FHY F AT FHEES ol §3ato] A 2FREA
S /et ApAIT) A FEEA] D ALSSAA ] O A A 2 A4
&8 7bsAel wig- 03 & 4 glrh(Klaenhammer, 1988).

WF2HE 2% B subtilis MIP1S F3o]o tg 7}
gl ASA )] AR o2}t Candida, EX. 9} Gram 47
ol A x 9k AS5A) 8495 dep e 3,
2007). wWekA B. subtilis MIP1-S SR 413} abg 24

S S Ao 7FA = bacteriocin-like substancesS A A 3Hrh=
g & g Ak +H wWF oA BEE B polyfermenticus
Cl6x thekst axd &4 lipopeptidesE A= AR
7] wiell AE WA B AEEZAZA G &) 7]

4) A
G A4S el = L plantarum AF1 S24d0] 71X
oA B, A flavus, A fumigatus, A. petrakii, A.

ochraceus, A. nidulans, E. nigrum, C. gossypiicola &< X
= A rh(F 4, 2008). Eg, theFgk F/7] Gram
A H S M e S e E S48 UER
thool g Rl 4> GA-E(1217TC, 15%) 2 o
B A7 FoE Y H oA, pH 5.0 o] Fell A= &<t
At el 2 AEA "k AR A E2lg 12000 FAF 9
G B3-S AN A3 L casei, L. lactis ssp. lactis, L.
pentosus®] 35 F/7F A EF A fumigatusl 3l A 7F= sk
248 YeEFA 2 H(Kim, 2005), 4. flavus, F. moniliforme, P.
commune L1213 R. oryzae®| WA E FHLS g+ &

e e

5. 2 & *|2|(Ozonization)

E AEE 37 FA FFeolE AAAZE & AAR
F9 FFolo K AsfetA] ket ol FFol7t £
AR, 58] #4979, A=+ 2 B 79 Tl et
Al AzFE o] Q7] wfFolth L& 7FX g kel EA) s}
= T3l ASE AT 5 gled, ole 1WA F
ASE &8 FFole] gito] Hum, 2F¢] F2 vz
2 Rl xHTS AFE F g7] WEoltt

A= el LE7FAE AREEH AAA] He H
SAHE S ASA7IA oML 94 3 e %
o2 A A& & YrkSerra ef al., 2003). 25T, 80~85%2] A
H&ET 249 0.02 ppme] =S A sA A7 A
7] wjFoll, AFS AG7IE B F st AFAE 9

=
= T
o, A e olHA% gD &
o17] wiell thFd A Fol AHed &

SEAY AFAZ AR f1e 2% AHE O] THKim e

al, 199%). T Abge] AL B Y= A= HHUY
£ 7o AWAOR 0lppmE EFAE o Hh
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