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Fig 1 Antifungal metabolites of LAB
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Table 1 Harmful effects of common food mycotoxins on human health [3]

Mycotoxin Mycotoxinogenic fungus Food/feed cantaminated Effect on health
Aflatoxins Asperaillus s Cereals, Maize, nutes, Milk and Carcinogenic, Mutagenic, Teratogenic,
pere PP- Milk product Immunosuppressive, Kwashiorkor
Fumonisin Fusarium Cereals, Maize, Figs, Cancerogenic, Hepatotoxic,
umons usartum spp. Silage Immunosuppressive, Kashin-Beck disease
. Aspergillus spp. Penicillum  Cereals, Maize, Coffee, Cocoa Cancerogenic, Nephrotoxic,
Ochratoxin A . . .
verrucosum Grapes, Wine, Herbs Immunosuppressive, Teratogenic
Aspergillus spp. . . .
Patulin Paecilomyces spp. Fruits, Silage Apopt0s1§, Cg ncerogenic, Genotoxic,
. Oxidative stress response
Penicillum expansum
Fusarium spp.
Myrothecium spp.
Trichothecenes Stachybotrys spp. Cereals Immunosuppressive

Trichoderma spp.
Tricothesium spp.
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Fig 2 Inhibitory effect of LAB isolates against A. niger and P. chrysogenum after 48 and 72 h [48,51]
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Fig 3 Different inhibitory mechanisms of the described compounds against spoilage organisms [62].
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Fig 4 Chemical structures of various antifungal compounds produced by LAB

A


https://fsct.modares.ac.ir/article-7-35374-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-19 |

“‘ql\J@a g\-\ 092 AYA)LAJ

Sl jasee 5 LaclS 5l aws cib Al 5l SS Cniles
S Sl il e w6 sl Sl 5 eSS LU o
SHPA Y a5 o8 55 skl s S la 5
P ol e I (B S S e J s edlS
035580 48 U035 03,8 Sl 55 (Yoo ) 0L 5 o 55
S sl S Ciis Gl g L) Jams 4 J sl
53 s B B as Sl e e e 8
Ll V)0 4] s i sled Lele sla 2,6 s
el 50 Lo 8L 4 S (555 258 A S
4S) p sy deadll o, 84S Cl ol Lasise .l ol
I slaes 5 S S slad sS850 b (cnd oy (2S5 e
3l ST il 5 b Il Sae g sl STy 5
VY 8] 4 Sles | s, oJskos &

otk sy g3 —E-4

5 Ll 5Sh 3 Y0 Olpe 4 o8 (il slady 2
53 35 ge Sy Slinte 5l Sl G s e als
6> o=l b BLSl s s 51 ol b e anb
D33 Sosas A2 5 s S S sl el dadzy
S S 0,18 ST B s el (S oS I
s am ol s W5 g8l sladny (63 Lol LdL ails
s Al Sl 5 o256 45 e oo 4 LLAB
-L-glycyD) il sladz, 5 5L dlods o3ls OLLS
e 05 Slag SL A, S S 5 S Olge « (leucyl
AU bl i S e 5 il 55T L5t
VITE-  oplsdl ussb ol sV 5l sl
53 0L s Strom [ 8] cul i 55Luli=78076
bl SY b 5 el W5 B LS LS ST L
s p 333 | 4ike 51t dy3 MILAB 393,51
R 4 o gy ] 48 31 LS LT s sls 1 3
3 =S e pa i ader Sl e 5 SIS
5k JIs VY] sl SuisSylee HwsilaSle jelo, SIS
FSTI1.7 bl pm a5 ks J2,18 YooVl s 0l
IS il sladzy 5 55 GLls e D o sbanl sSY
Jolss 0l gse o (L-Phe-L-Pro) 4L 5 (L-Leu-L-Pro)

Y)Y

Sy ) Sadla 3 &S 58U S lides bl
s C e ol el 45 8 ol PLA L as b
btar ) ke p, S on s ote o, S slag 8L o
AIES bl il 5 i s] s 5S ol Gl gt 5750
s [ ] cmlesls 0L s 5l LSS lee 5 S,ls5k
S oSSV el glag SL b s PLA
S0l ais Gao g (Yo 0) 0K s Lavermicocca L
B 21 ) Ledl sl ol Y bl 5o 511 oS 5 ol s
G e e 48 303 0L 0T s 5 s 5 bl
a5 oia Bl Gl oo lodl skl YL sdd U
oy Loosl skt ol FTDC3227 )5 alows 4 5L
U8 ol a Ay ojlrl dals @ gel oS I 53 310l e b
O ol osdle [T8] daspe 5y 53 3l e s sLd Lole
Saoka =t 5 SISV L gladl 55 S Col sl osls
As Sl o O sl 55V 658 Ay 4 SISV L
Sl S pde [8] 20 o5 e o oo S B
Je cpaeion g 2l a5 s 5 Sl slad sk
Slya sl 0,8 sl rolie 4455 Ol g & 1y dol SSY
S e b me (s slasles LS Ol 4 Yl lis
o e lsSY G585 el SISV 5 e
S skl s SY o L sl ke (i
3 orsobiedl sl ySY (655 el s s 8
0L (B AS S 5 S Ol & e sioly sl s55Y
sl SO 0T A5 sl 4S8 el s o3l
g L e gl el AL e sl Ko als
I 5 s Al SV b s (VT b el
JE] s s

oAy YA

b U esls S (el Osms . ~Saokr = B) on 555
ey i aS ey s S s Co ol 5l gles 1 S
LS5 ool [V 8 8] s 5 o0 (sl s
05 s 8L Sl s ik ol 03 08 JS05e 055
bt 3l KI2 5 050 o SUspolls ASle ¢ Giin 2 8 5 ot
3 ] esdhe das e LS s See b Cllad (o5


https://fsct.modares.ac.ir/article-7-35374-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-19 |

alad (S50 m J RS 6l b SL el S8V (6,515

Lgﬁ&féjjﬁjnbo\i\)b*AJW‘

ibpay seme Cnlg s aS WSl e s 5 Ik
IWae] s a8 sladshe el st

G S ams V1

foodborne ) ,lis sy 5l 5b slag Loy J, =8
ol aid s 0T L Las e slagsles 5l oK 5 (diseases
g Al el OTLYY 03 3 & Cl o gas Sl
rh e 53 Lomer el U4 S il S Sk
(SN SN PR SN T S W I Y PN PO YR EY
S5 515 5 1Pl e SlaieeS 5550l i e Slpe M 5
Lal Lag sl crlsbml 53 1) pmlal (28 Olg 5 0Ll )
31l Jelse ol L adlie (gl Jyme s b S s
A LI sl e eslinal slad e {11 51 58 ke
S5 53 8IS G 5 1e ol ) b Sl @
RPN VLI W SRCH - BCINE S AN PO
Dl sl a8 S8V el (slags L 5l 0155 o o8 o
b S 515 000 555 LOT SIS 5 035 el (i
G35 bl s S esliul wey cpl 5 sew lae i )UK Ol yie
L sl e o B s S5 b gLLAB jl ol glas S
Sk Ol 35 o o olE 3150 53 LAGJLE C}_é) oals
s el 50 1 S 5 sSOb sl (6 e DY e
5l eab (g5 Ll e bagg SL el SISVl e e

S sl 1 e Sl Slde OV eame gladis 55 )]

@\:.o—\\

[1] Cortés-Zavaleta O, Lopez-Malo A,
Hernandez-Mendoza A, Garcia H. Antifungal
activity of lactobacilli and its relationship with
3-phenyllactic acid production. International
journal of food microbiology. 2014;173:30-5.

[2] Muhialdin BJ, Hassan Z. Screening of lactic
acid bacteria for antifungal activity against
Aspergillus  oryzae. American Journal of
Applied Sciences. 2011;8(5):447.

[3] Pawlowska AM, Zannini E, Coffey A,
Arendt EK. 5" Green Preservatives™
Combating Fungi in the Food and Feed
Industry by Applying Antifungal Lactic Acid

\YY

53 O 5 0L, 6 K05 G 53 [VF] ik e 200w
G et 5 p kS 0L (g5l ladag (63 5l Y04 L
LS Ll 13 s e s e Dly skl SN ST L
@3 Mg s 1y e i Loy 5 il 45 sl LS ol
[Vi] s o el g5l slanzy
s ‘5\.&&\.,»‘ -0-9
LB LS 5 oL St A Sl s e b o sladd
Jos 3 L e B ekl s sk il
SVsb Gla s S sk 4 S el T s S as
s e Ol sy 5l e Saoil ool
S sl —f S syda =Y (Yo 1) 0l Les sNdagano
Do Sy s VESOp,Lodl sl anlssY 511 a
Jos oS il ol s geas s sed L5k LCLT s 25
Slee e 5 andls stilssl slacd plie s b o §
[Vo 8] dtl o o iy 5 oS el Slae S A5,
4S A0l oles (YY) ol Kes 5 Black s Ko s s
w J638IDSM_ o sl sy alos 0 Kl i
o=l st s S5 US1 S psden sise o Ao
bl 53 B s Cols Ll o A
Aol Slags 53 dsb e 0 S0V OTMIC 5es5 il
(S5 LS5 LSEV A= S5 ,0a —\Y) coriolic o, >
Aol (S5 5155 18T =8 = oS 550 =V V) S sy 5
] s esls 05 2 0 S Y8V MIC o
-t o s Ll s g el S il sl
o Bl SLosb dlesl sl oz el S o5k 4 3L
S oy ol e 4 A5 W Ky St o5 5 S
Jos saiS s 50 53 (659 DO g el a4 U sl 5L
St el i Sl ol b el o s 53 O sladid
] el e sl W
o Gadel (Y NDOLKen 5 Ko 5 sl oll
G ol 3 S s elis i sbaaY 6 A
ol SRl e 00 e L Caale (8 s Sl s

Jls oy xSl J s lial e 4 sl (g pdu3 s


https://fsct.modares.ac.ir/article-7-35374-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-19 |

\Y“%/\J@ g\-\ 092 AYA)LAJ

e @L\aﬂj(’}lﬁ‘

[16] Upadhayay UPPDD, Evum PCVVV.
Food—home Pathogens of Animal Origin—
Diagnosis, Prevention, Control and Their
Zoonotic Significance: A Review. Pakistan
Journal of Biological Sciences.
2013;16(20):1076-85.

[17] Control CfD, Prevention. Multistate
outbreak of Salmonella serotype typhimurium
infections associated with drinking
unpasteurized milk--Illinois, Indiana, Ohio,
and Tennessee, 2002-2003. MMWR Morbidity
and mortality weekly report. 2003;52(26):613.

[18] Control CfD, Prevention. Preliminary
FoodNet data on the incidence of infection
with pathogens transmitted commonly through
food--selected sites, United States, 2003.
MMWR Morbidity and mortality weekly
report. 2004;53(16):338.

[19] Oliver S, Jayarao B, Almeida R, editors.
Foodborne pathogens, mastitis, milk quality,
and dairy food safety. NMC Annual Meeting
Proceedings; 2005.

[20] Rocourt J, Moy G, Vierk K, Schlundt J. The
present state of foodborne disease in OECD
countries. Geneva: WHO. 2003.

[21] Medeiros LC, Hillers VN, Kendall PA,
Mason A. Food safety education: what should
we be teaching to consumers? Journal of
Nutrition Education. 2001;33(2):108-13.

[22] Holzapfel WH, Schillinger U. Introduction
to pre-and probiotics. Food Research
International. 2002;35(2):109-16.

[23] Food J, Group AOWHOW. Guidelines for
the evaluation of probiotics in food. London,
Ont, Canada: Joint FAO/WHO Working
Group. 2002;30.

[24] da Cruz AG, Buriti FCA, de Souza CHB,
Faria JAF, Saad SMI. Probiotic cheese: health
benefits, technological and stability aspects.
Trends in Food Science & Technology.
2009;20(8):344-54.

[25] Reid G. Probiotics and prebiotics—progress
and challenges. International Dairy Journal.
2008;18(10):969-75.

[26] Holzapfel WH, Haberer P, Snel J,
Schillinger U, in't Veld JHH. Overview of gut
flora and probiotics. International journal of
food microbiology. 1998;41(2):85-101.

[27] Holzapfel WH, Haberer P, Geisen R,
Bjorkroth J, Schillinger U. Taxonomy and
important features of probiotic microorganisms

yYY

Bacteria. Advances in food and nutrition
research. 2012; 66:217.

[4] Rouse S, Harnett D, Vaughan A, Sinderen
Dv. Lactic acid bacteria with potential to
eliminate fungal spoilage in foods. Journal of
Applied Microbiology. 2008;104(3):915-23.

[5] Yang E, Chang H. Purification of a new
antifungal compound produced by
Lactobacillus plantarum AF1 isolated from
kimchi. International journal of food
microbiology. 2010;139(1):56-63.

[6] Schniirer J, Magnusson J. Antifungal lactic
acid bacteria as biopreservatives. Trends in
Food Science & Technology. 2005;16(1):70-8.

[7] Sengun I, Yaman D, Gonul S. Mycotoxins
and mould contamination in cheese: a review.
World Mycotoxin Journal. 2008;1(3):291-8.

[8] Gerez C, Torres M, de Valdez GF, Rollan G.
Control of spoilage fungi by lactic acid
bacteria. Biological Control. 2013;64(3):231-7.

[9] Leroy F, De Vuyst L. Lactic acid bacteria as
functional starter cultures for the food
fermentation industry. Trends in Food Science
& Technology. 2004;15(2):67-78.

[10] Zhang J, Wang X-J, Yan Y-J, Jiang L,
Wang J-D, Li B-J, et al Isolation and
identification =~ of  5-hydroxyl-5-methyl-2-
hexenoic acid from Actinoplanes sp. HBDNOS
with  antifungal  activity.  Bioresource
technology. 2010;101(21):8383-8.

[11] Li H, Zhang S, Lu J, Liu L, Uluko H, Pang
X, et al. Antifungal activities and effect of
Lactobacillus casei AST18 on the mycelia
morphology and ultrastructure of Penicillium
chrysogenum. Food Control. 2014;43:57-64.

[12] Soomro A, Masud T, Kiran A. Role of
lactic acid bacteria (LAB) in food preservation
and human health—a review. Pakistan Journal
of Nutrition. 2002.

[13] Fernandes C, Shahani K, Amer M.
Therapeutic role of dietary lactobacilli and
lactobacillic fermented dairy products. FEMS
Microbiology Reviews. 1987;3(3):343-56.

[14] Scallan E, Griffin PM, Angulo FJ, Tauxe
RV, Hoekstra RM. Foodborne illness acquired
in the United States—unspecified agents.
Emerging infectious diseases. 2011;17(1):16.

[15] CDC. Incidence and trends of foodborne
illness,2011. Centers for Disease Control and
Prevention. 2013.


https://fsct.modares.ac.ir/article-7-35374-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-19 |

alad (S50 m J RS 6l b SL el S8V (6,515

Lgﬁ&féjjﬁjnb'@b@W‘

starter lactic acid bacteria isolates from dairy
products. Food Control. 2010;21(2):136-42.

[41] Davidson P. Food microbiology—
fundamentals and  frontiers.  Chemical
Preservatives and Natural Antimicrobial
Compounds"(Eds Doyle, MP. 2001:593-627.

[42] Ledenbach  LH, Marshall RT.
Microbiological spoilage of dairy products.
Compendium of the microbiological spoilage
of foods and beverages: Springer; 2010. p. 41-
67.

[43] Sperber WH, Doyle MP. Compendium of
the microbiological spoilage of foods and
beverages: Springer; 2009.

[44] Wang H, Yan Y, Wang J, Zhang H, Qi W.
Production and characterization of antifungal
compounds produced by Lactobacillus
plantarum IMAU10014. PloS one.
2012;7(1):e29452.

[45] Li H, Liu L, Zhang S, Uluko H, Cui W, Lv
J. Potential use of Lactobacillus casei AST18
as a bioprotective culture in yogurt. Food
Control. 2013;34(2):675-80.

[46]. Ahmadova A, Todorov SD, Hadji-Sfaxi 1,
Choiset Y, Rabesona H, Messaoudi S, et al.
Antimicrobial and antifungal activities of
Lactobacillus curvatus strain isolated from
homemade Azerbaijani cheese. Anaerobe.
2013;20:42-9.

[47] Nasrollahzadeh A, Khomeiri M, Sadeghi
A, Kashaninejad M. Survey antifungal

activity of Lactobacillus isolated from Chal
againest mold Penicillium chrysogenum as
one of

the microbial spoilage of cheese. Iranian Journal
Public Health. 2016; 45, Supplementary Issue,

No. 2

[48] Nasrollahzadeh A, Khomeiri M, Sadeghi
A. Screening of antifungal potentials of

LAB isolates from Iranian fermented camel milk
drink, Chal, against Aspergillus niger and their

application as biopreservatives in cream cheese.
2019; (in press).

[49] Khomeiri M, Esazadeh rzelighi S,
Nasrollahzadeh ~ A. Evaluation of growth
inhibit of food spoilage yeast of Lactobacillus
brevis and Enterococcus faecium from “chal in
Iranian yoghurt drink (Doogh). Iranian Journal
of Biosystems Engineering. 2016; 47: 643-
649. (in persian).

\Y¢

in food and nutrition. The American journal of
clinical nutrition. 2001;73(2):365s-73s.

[28] Singh K, Kallali B, Kumar A, Thaker V.
Probiotics: A review. Asian Pacific Journal of
Tropical Biomedicine. 2011;1(2):S287-S90.

[29] Conway PL. Selection criteria for probiotic
microorganisms. Asia Pacific Journal of
Clinical Nutrition. 1996;5:10-4.

[30] Ljungh A, Wadstrom T. Lactic acid bacteria
as probiotics. Current issues in intestinal
microbiology. 2006;7(2):73-90.

[31] Shah NP. Functional cultures and health
benefits.  International  Dairy  Journal.
2007;17(11):1262-77.

[32] Da Cruz AG, Faria JAAF, Saad SMI, Bolini
HMA, Sant AS, Cristianini M. High pressure
processing and pulsed electric fields: potential
use in probiotic dairy foods processing. Trends
in food science & technology.
2010;21(10):483-93.

[33] Nagpal R, Yadav H, Puniya A, Singh K,
Jain S, Marotta F. Potential of probiotics and
prebiotics for synbiotic functional dairy foods:
an overview. International Journal of
Probiotics and Prebiotics. 2007;2(2/3):75.

[34] Fallah AA, Jafari T, Fallah A, Rahnama M.
Determination of aflatoxin M1 levels in
Iranian white and cream cheese. Food and
chemical toxicology. 2009;47(8):1872-5.

[35] Torkar KG, Vengust A. The presence of
yeasts, moulds and aflatoxin M 1 in raw milk
and cheese in Slovenia. Food Control.
2008;19(6):570-7.

[36]. Nielsen MS, Frisvad JC, Nielsen PV.
Protection by fungal starters against growth
and secondary metabolite production of fungal
spoilers of cheese. International journal of
food microbiology. 1998;42(1):91-9.

[37] Filtenborg O, Frisvad JC, Thrane U.
Moulds in food spoilage. International journal
of food microbiology. 1996;33(1):85-102.

[38] Lund F, Filtenborg O, Frisvad J. Associated
mycoflora of cheese. Food Microbiology.
1995;12:173-80.

[39] Pitt J. Toxigenic fungi: which are
important? Medical mycology.
2000;38(s1):17-22.

[40] Voulgari K, Hatzikamari M, Delepoglou A,
Georgakopoulos P, Litopoulou-Tzanetaki E,
Tzanetakis N. Antifungal activity of non-


https://fsct.modares.ac.ir/article-7-35374-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-19 |

\YA/\J@ g\-\ 092 AYA)LAJ

e @L\aﬂj(’}lﬁ‘

oxidative stress via interaction with thiol
groups. Microbiology. 2010; 156: 1589-1599.

[60] Bellamy W, Wakabayashi H, Takase M,
Kawase K, Shimamura S, Tomita M.
Killing of Candida albicans by lactoferricin
B, a potent antimicrobial peptide derived
from the N-terminal

region of bovine lactoferrin. Med Microbiol
Immunol. 1993; 182: 97-105.

[61] Gifford JL, Hunter HN, Vogel HIJ:
Lactoferricin. a lactoferrinderived peptide
with antimicrobial, antiviral, antitumor and
immunological properties. Cell Mol Life
Sci. 2005; 62:2588-2598.

[62] Siedler S, Balti R, Neves AR. Bioprotective
mechanisms of lactic acid bacteria against
fungal spoilage of food. Current opinion in
biotechnology. 2019, 56:138-46.

[63] Gilliland SE. Health and nutritional benefits
from lactic acid bacteria. FEMS Microbiology
reviews. 1990;7(1-2):175-88.

[64]. Crowley S, Mahony J, van Sinderen D.
Current perspectives on antifungal lactic acid
bacteria as natural bio-preservatives. Trends in
Food Science & Technology. 2013;33(2):93-
109.

[65] Martinez FAC, Balciunas EM, Salgado JM,
Gonzalez JMD, Converti A, de Souza Oliveira
RP. Lactic acid properties, applications and
production: A review. Trends in Food Science
& Technology. 2013;30(1):70-83.

[66] Loubiere P, Cocaign Bousquet M, Matos J,
Goma G, Lindley N. Influence of end
products inhibition and nutrient limitations on
the growth of Lactococcus lactis subsp. lactis.
Journal of applied microbiology.
1997;82(1):95-100.

[67] Corsetti A, Gobbetti M, Rossi J, Damiani P.
Antimould activity of sourdough lactic acid
bacteria: identification of a mixture of organic
acids produced by Lactobacillus sanfrancisco
CBl. Applied Microbiology and
Biotechnology. 1998;50(2):253-6.

[68] Bacek E, Kim H, Choi H, Yoon S, Kim J.
Antifungal activity of Leuconostoc citreum
and Weissella confusa in rice cakes. Journal of
Microbiology. 2012;50(5):842-8.

[69] Lavermicocca P, Valerio F, Evidente A,
Lazzaroni S, Corsetti A, Gobbetti M.
Purification and characterization of novel
antifungal compounds from the sourdough

\Yo

[50] Nasrollahzadeh A, Khomeiri M, Sadeghi A,
Mahmoudi M, Ebrahimi M. Antifungal
activity of Lactic Acid Bacteria Isolated from
Masske, Chal, and local yoghurt against
Aspergillus flavus and Aspergillus niger.(in
press).

[51] Nasrollahzadeh A, Khomeiri M, Sadeghi.
Molecular identification of Lactic Acid
Bacteria strains isolated from Chal in Golestan
province and study of antifungal activity of
Lactobacillus  brevis and  Enterococcus
chrysogenum isolates against penicillium
chrysogenum. Journal of Applied
Microbiology in Food Industry. 2016; 2: 56-
69. (in persian).

[52] Muhialdin BJ, Hassan Z, Sadon SK.
Antifungal  Activity of  Lactobacillus
fermentum Te007, Pediococcus pentosaceus
Te010, Lactobacillus pentosus G004, and L.
paracasi D5 on Selected Foods. Journal of food
science. 2011;76(7):M493-M9.

[53] Lynch KM, Pawlowska AM, Brosnan B,
Coffey A, Zannini E, Furey A, et al
Application of Lactobacillus amylovorus as an
antifungal adjunct to extend the shelf-life of
Cheddar cheese. International Dairy Journal.
2014;34(1):167-73.

[54] Sjogren J, Magnusson J, Broberg A,
Schnurer J, Kenne L. Antifungal 3-hydroxy
fatty acids from Lactobacillus plantarum
MiLAB 14. Appl Environ Microbiol. 2003;
69: 7554-7557.

[55] Vandenbergh PA. Lactic acid bacteria,
their metabolic products and interference
with microbial growth. FEMS Microbiol
Rev. 1993; 12:221-237.

[56] Kashket ER. Bioenergetics of lactic acid
bacteria: cytoplasmic pH and osmotolerance.
FEMS Microbiol Lett. 1987; 46:233-244.

[57] Ganzle MG, Vogel RF. Studies on the
mode of action of reutericyclin. Appl
Environ Microbiol. 2003; 69: 1305-1307.

[58] Lindgren SE, Dobrogosz WI.
Antagonistic activities of lactic acid bacteria
in food and feed fermentations. FEMS
Microbiol Rev. 1990; 7:149-163.

[59] Schaefer L, Auchtung TA, Hermans
KE, Whitehead D, Borhan B,

Britton RA. The antimicrobial compound
reuterin (3-hydroxypropionaldehyde) induces


https://fsct.modares.ac.ir/article-7-35374-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-19 |

alad (S50 m J RS 6l b SL el S8V (6,515

Lgﬁ&féjjﬁjnb'@b@W‘

[74] Ryan LA, Dal Bello F, Arendt EK, Koehler
P. Detection and quantitation of 2, 5-
diketopiperazines in wheat sourdough and
bread. Journal of agricultural and food
chemistry. 2009;57(20):9563-8.

[75] Ndagano D, Lamoureux T, Dortu C,
Vandermoten S, Thonart P. Antifungal activity
of 2 lactic acid bacteria of the Weissella genus
isolated from food. Journal of food science.
2011;76(6):M305-M11.

[76] Black BA, Zannini E, Curtis JM, Génzle
MG. Antifungal hydroxy fatty acids produced
during sourdough fermentation: microbial and
enzymatic pathways, and antifungal activity in
bread. Applied and environmental
microbiology. 2013;79(6):1866-73.

[77] Avis TJ, Bélanger RR. Specificity and
Mode of Action of the Antifungal Fatty Acid
cis-9-Heptadecenoic  Acid Produced by
Pseudozyma  flocculosa.  Applied  and
environmental microbiology. 2001;67(2):956-
60.

v

Lactobacillus plantarum strain 21B. Applied
and Environmental Microbiology.
2000;66(9):4084-90.

[70] Talarico TL, Dobrogosz WJ. Chemical
characterization of an antimicrobial substance
produced by  Lactobacillus reuteri.
Antimicrobial agents and chemotherapy.
1989;33(5):674-9.

[71] Magnusson J, Strom K, Roos S, Sjogren J,
Schniirer J. Broad and complex antifungal
activity among environmental isolates of lactic
acid bacteria. FEMS Microbiology Letters.
2003;219(1):129-35.

[72] Strom K, Sjogren J, Broberg A, Schniirer J.
Lactobacillus plantarum MiLAB 393 produces
the antifungal cyclic dipeptides cyclo (L-Phe-
L-Pro) and cyclo (L-Phe-trans-4-OH-L-Pro)
and 3-phenyllactic acid. Applied and
Environmental Microbiology.
2002;68(9):4322-7.

[73] Dal Bello F, Clarke C, Ryan L, Ulmer H,
Schober T, Strom K, et al. Improvement of the
quality and shelf life of wheat bread by
fermentation with the antifungal strain
Lactobacillus plantarum FST 1.7. Journal of
Cereal Science. 2007;45(3):309-18.


https://fsct.modares.ac.ir/article-7-35374-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-19 |

JFST No. 92, Vol. 16, October 2019 ABSTRACT

Application of lactic lacid bacteria to biological control of fungal
spoilage in food; metabolites, mechanisms and health effects

Nasrollahzadeh A", Khomeiri M*

1. PhD Student, Department of Food Science and Technology, Urmia.Iran.
2. Associate Professor of Food Science and Technology, Gorgan University of Agricultural Sciences & Natural
Resources, Gorgan.
(Received: 2019/08/01 Accepted:2019/10/23)

Fungal spoilage plays an essential role in the deterioration of food and in the creation of foodborne
disease. In addition, the production of various mycotoxins by fungi can cause serious dangers such as
carcinogenic, teratogenic, immunotoxic, neuromastoxic, toxic dead, mycotoxicosis and Kashin Beck
disease. On the other hand, despite the increasing resistance of molds to synthetic preservatives, that may
produce carcinogenic nitrosamine, no effective strategy has been proposed to safely reduce of microbial
growth for public health. Therefore, due to the safe and probiotic properties of the lactic acid bacteria that
have been approved (GRAS and QPS), can be used as natural preservatives to prevent fungal spoilage of
food. The ability to prevent and inhibitory fungal spoilage by lactic acid bacteria is mainly due to the
production of antimicrobial compounds such as organic acids, fatty acids, hydrogen peroxide,
phenyllactic acid, cyclic delpeptide, proteinaceous compounds, diacetyl, bacteriocin and reuterin. Also,
the most important inhibitory mechanisms of lactic acid bacteria against fungal corruption include
membrane destabilization, proton gradient interference, enzyme inhibition, and creation of reactive
oxygen species. Therefore, in this paper, it has been tried to overview of antifungal metabolites and their
chemical structure, inhibitory mechanisms and probiotic properties of the lactic acid bacteria.
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