
B'itUff ff715naaJ..
* Bl111Wnlf111f1111171f11 fltU::171f11f11ffUl{ aJf11.nlf1i",

fflJJ1~ClLLUI1LLUf1~L~tJn~JJmli1 2 tjiJ~~lJJU~JJlrutJeJl1n~~LL~f1'l1\f1~~i1~eJeJnJJl (Tittsler LL~::f1ru::, 1952) 1i111il'

1. Homofermentative L uun~JJ~1i:fJl~1~n~ 1f1ffLL'fi1~i1~n~~LL~fI'l1\f1eJeJnJJ1L~tJl1eJrjlI1LliitJ1 90% En
.v

10% ~eJLmff CO lli1LLnLii'eJ1u genus Streptococcus,Pediococeus LL~::Ull1 species tJeJl1 genus Lactobacillus
2

2. Heterofermentative Luun~JJ~1tiJl~1~n'Gj 1f1ffLL'fi1~i1~n~~LL~f1'l1\f1eJeJnJJl 50% n~~eJ::-R'l1\f1 LL~::

LeJ5~LLeJ~neJneJ~ 25% u.~::En 25%';)::LUULLnff CO lli1LLnLii'eJ1u genus Leuconostoc LL~::Ull1 species tJeJl1
2

Lactobacillus

LLUf1tiL~~LLrtf1&1f1LU'IJ"lfl'IJ'YJ~rJ~Lft~-3£11nI/11~~1~ t}i-3,f'IJ~-3t}i'iJ-3m~tJ~'ii~t;i1-3 '11'IJm~~1~-3iiw~1nn11

"l fI'IJ'YJ~rJ ~11 u L 'li'IJt}i'iJ-3m~ff1~'iJ1m~~Jj f111~ ~ ~~ff~\!~ru u~::n'iJut}i1~ LL ~51li1LLrt::iI/11fJ'IJ'ijrt1~ TJ11~ (Prescott

LLrt:: Dunn, 1959) Ld'iJ-3~1nLti'iJn~~iflajff1~1~t1fl-3Lf1~1::14iI/11fJ'IJ~~1LU'lJt;i'iJm~L~1CYt/'iJ-3L'lfrtrt1t}i 1aj~flli1

L~'lJ1'lf,jLLf11/11Lrtff lJ1'iJ-3n1~ 0, L~~-3L~nii'iJ~ (microaerophile) 1'IJm~L~1cy ff1~1~t1WULti'iJ~LLw~n~::~1~
.-"

'I111Uli11~5~~~ti1~1~~'iJ1~wu11ii1.'IJ~::UU'YJ1-3L~'IJ'iJ1m~t/'iJ-3flli11Jjn~::~nfl'IJ'ij~-31'IJ~'IJ '111 ~ti ~flli1i1ru~'IJ~

'iJ1m~ 'ij'i'Jn~'iJ-3(1j1-3 '1 LU'lJlJ1'IJ ('lJ111,2522)

n~~,1"iJri1-3n11-3 t/11-3 .if -3W'iJ~::ff1u11i111L U'lJLti'iJ~Jj~-3U~:: 1~ ti'l1'IJ1iium~ LLrt::U1-3ti11~L U'IJ"lfl'IJ'YJ~rJ~Jj1 'YJ'IY

~mf11rtL'li'IJn'IJ

,'~ "
L'li'IJ e:in~'iJ-3LU~~1t;i1-3 '1 1aj11~::Lu'lJe:inm~~'iJ-3t/'iJ-3f1'IJ1'YJ~ f1'IJ~'IJ 'ij~'iJ sauerkeaut (n::'ij~1U~~'iJ-3t/'iJ-3f1'IJ

L~'iJ~'i'J'IJ) ~fI~i1ru~'IJ~LU~~1t;i1-3 '1 L'li'IJ ~1'Jrt~~flI/11~~Lti'iJ Lactobacillus 'ij~'iJ1~LIi1~.if-3~flI/11~~Lti'iJ~ff~ t/'iJ-3

S.d1ennophilus LLrt:: L.bulgaricus Gf1'ij:jU~fll/1i1ru~'iJ1m~'ij'i'JnU~::IJ1'YJLfJ'iJ~f1'IJ1'YJ~i'iinn'IJ~~'iJ U'ij'IJ~LLrt::

fl~Wn (~fI~i1ru~Urt1'ij'i'Jn.f4'IJL,j'iJ-3t/'iJ-3f1'IJrtW~~) 'ii~LU'IJ~fll/1i1ru~~LIi~~1n"lfl'IJ'YJ~~1'IJfff1rt Pediococcus LLrt::

Lactobacillus LU'lJlJ11m~~11\1LIi~~ffLU~~1~1nm~ 1;{J1~1rt~Jj1'IJLfJ'iJflli11 LLrt::~L~~rt-31 U~1~f111~~1L U'IJ 1'IJ

m~~flli1 (ff~~cy, 2518) 'iini'YJ~1f11ffli11'ijrt1~f1'IJ11i1~1~-31'IJ~rtn1~'YJ~rt'iJ-311 LLUf1tiL~~nn~~~~U~::~'YJ5111W
" .

iiuii-3m~L~1cyt/'iJ-3"lfl'IJ'YJ~rJ:a'IJ '1 Ltf'IJ !3acii!!!~ subtilis, Micrococcus pyogenes, Escherichia £2!i.. Salmonella

~ Pseudomonas ~ Staphylococcus ~ LU'lJlJ1'IJ (Gilliland Urt:: Speck, Bielecke LLrt::flW:: 1983

Mehta LLrt::f1W:: 1984, 1977)

28



n1"jif U fTl1L !1'eJ~'tJ l(i1[JLL U ~~L ~[JLLfI~ ~~Ln(i1'OJ1nL !1'eJ~i111~1"jU111 tiiA(i1eJeJn3J1 .jj I1nfllnn1"jifu fTl1~LL ~

'OJ~l1ifl1~"juhJ1C?1u'll'tJeJ'tJ JI1~e1'OJL u'tJn1"jifufTI11(i1[J~1"j 1(i1~1"j.,,{jI1L~[J11 tiiA(i1L~[J1 meJLn(i1e.JfI~13JtJeJl1~1"j"'fl1[JtiiA(i1.
(Dahiya LLfI:; Speck, 1968; Branen LLfI:;~ru:;, 1975; Gilliland LLfI:; Speck 1975) ~l"j~LLU~~L~[JLLfI~~~e.J~(i1

eJeJn3J1if ufTl1 "i! ~'tJ't1~rJ~'tJ lC?1LLri

1. ~1"julli11'tJ:; L'li'tJ nisin LLfI:; diplococcin .jj11e.J~(i11(i1f1 LLUfl~L~flLLfI~~~~f1f1 Streptococc~s

(Hersch,1951) ~1"julli11'tJ:;~~~~1(i1f1 L.acidophilus (Hamdeen LLfI:; Mikolajcik, 1975) ~1"j

lactolin .jj11~~(i11(i1f1 L.plantarum ~1"j bulgarican ~~~li11(i1[J L.bulgaricus (Reddy Li.fI:; Shahani,

1971) LU'tJC?1'tJ

2. leJlli1"jL'OJ'tJLueJ{eJeJnl'l!Ii1LLfI:;~1"j~1~'t1'tJ~113Jie'tJ~'tJ 1 (Gilliland LLfI:; Speck 1975)

3. n"j(i1LLfI~~~LLfI:;n"j(i1"j:;L"'flU1I1tiiAli1 L'li'tJn"j(i1eJ:;oB~~ (Sorrel LLfI:; Speck 1970)

4. ~1"ju"j:;L11't11u"j~'tJ.jjI1't1'tJ~ru"'lJij'J111C?1~ (Kim, 1985)

LdeJl1'OJ1nn1"j~leJ1m"j."JInl(i1f1155"j"j3Jti1~C?1eJI11ti"j:;[J:;L1f11'tJ1'tJ~I1'OJ:;1C?1~~li1ilruoM~C?1eJl1n1"j ~11

L U'tJn1"jLflflL1f11LLfI:;~11 ,'i,j1f1 efill13J1n 1li'11,!'tJ 1'tJ U'OJ'OJU'tJ lC?1~ ~~ (i1t;1'tJ1l1Le1L !1'eu1~'t15~~u"j:;~'t15mW 1 'tJn1"j." .
."JIne1m"jLLt;ifl:;U"j:;L11't1efi111"j1li1L ~13J11 ti~~li1ilruoMe1m"j."JIn 1 'tJ't1111n1"jt;11rl'tJ3J1n fJ'tJ .jj 11'OJ:;L~flnL!1'eu1~'t1'fl.
~1,'iL~3JflI11urie'tJn1"j."JIne1m"ji1 n-li1L!1'e (starter culture) n-li1LieLLU~~L~!JLLfI~~~~I1t1n1l13J11111"
~1.,,'li1f1 1 'tJ~el1~fl1(i1C?11f1L 'li'tJrl'tJ L ti'tJLie P.cerevisiae CJn1l1~11 ti1 'tJn1"j."JIn lt1in"jen (Gilliland,1985) Smith

UfI:; Palumbo (1983) l!ii1~r11~lrl(i1~113JtJel1r11 'meat starter culture i1.,,3J1f1iil1 "i!~'tJ't1~rJ~ifl1~i11li1.jj111l11u

( Gilliland,

1985) lC?1"j1U"j1~f'1ru~3JU~tJeJl1n-li1Lie~~i1f11"jLU'tJLie~L'OJ1t.1j 1'tJ~ru"'lJij"j:;m111 26. 7-43 eJl1~lL'l!flLol1f1~

ij~113J~13J1"jt1't1'tJLn~el'tJlli1"j""Lti'~ti"tJ 80-100 ppm. LLfI:;L'OJ1t.1jlC?1~1'tJ~~Ln~eLLnl1 6 Lue{Le/f'tJli1l1i'eI11~Lu'tJ

Lif"fl1~~meLU'tJLie~1~~i111~1"jWH1(i1 1 LU'tJL!1'e~1~~i1I1n~'tJL'Il1L."i\'tJ1~LLri~~li1ilruoMe1m"j."JIn 1~~i111

L~'tJl'l!,j proteolytic LLfI:; lipolytic 1'tJn"jru~LU'tJLLU~~L~[JLLfI~~fI'OJ:;lJ1eI1LU'tJL!1'etiiA(i1 homofermentative .jj11'OJ:;

~~li1n"j(i1LLfI~~~L U'tJH1'tJ 1."ru'OJ1nn1"j 1 ,'iJ1~1f1nfl1~~ L del1'OJ1n heterofermentative ~13J1"jt11 tiJ1li11f1~ "

nfl1~~.,,"'1eJ1li11f1~~~1{ue'tJ 6 1J11LL-li1e.J~~~1"j~'tJ 1 "j13JJI1LLn~ co .jjI1LLn~~'OJ:;lu~11~~~li1ilruoMe1m"j" ,..-
."JInLn(i1n1"j"j:;L ,j(i1LLfI:;~n~'tJ"j~L u~fI'tJl u'OJ1nL~3J

81.,,-1' UU"j:;L 't1~1 't1 fI~e1m"j."JInll'tJL3:J el1u "j:;L11't1L ~ e."fl1f1 tiiA (i1 ~Un1't1f1 l~l~li1flC?1't1 (i1f1 el11 tin-li1L i e

LL U~~L ~flLLfI~~~fI(i1"j:;[J:;L1f111 'tJn1"j."JIn 1 ~L~1fJ'tJni1n1"j."JIn lli1f115n1"j~1~fj"j"j~ti1~ L 'li'tJ ~'tJli11-1'li1ij (2522)

l!ii1tiLieJu1'1't1'fl P.halophilus ."JInlli1Ufl11(i1f1wui1"j:;C?1U~LetiLLfI:;Lue{Le/f'tJli1n"j(i11'tJ"j:;fI:;L1f11."JIn 6-8 1'tJ

1n-liL~fll1rlulli1Ufl1.jjI1."JInl(i1[J155"j"j3Jti1~LU'tJL1f11 12-13 1'tJ 'tJen'OJ1n,1'1111W (2522) l!ii1,'iLife P.halophilus

1'tJn1"j."JIn QI1,jeJ3JLLfI:;"'eJflLUJfll1~(i1el1.jjl1wui1LLUfI~L~flLLfI~~~~11~"j:;fI:;L1f111'tJn1"j."JIne1m"jJI1 2 tiiA(i1f1(i1f111

LLfI:; lC?1e1m"j~n ~~n ~'tJ "j~rI-li1 flrI ~l1rlUn l~."JIn l(i1f115fj"j"j3J ti1 ~

nmLife~~1'OJ1nLLUrI~L~flLLflrI~~.,,"'1e "i!~'tJ't1~rJ~'tJ 1 (C?1I1LL~(i1111'tJ(i11"j111~ 1) 1'tJn1"jt1'tJe3Je1m"jU"j:;L11't1L~e

~(i1o/iI1Lnu~~ru"'lJij~L~'tJ1~'tJ1'tJfJ'tJ Lie~iAfl3J1tirl'tJ3J1n1'tJ~.,,-1'~eUJ1n11C?1LLri P.acidilactici LLfI:; P.pentosaccus

(Smith LLfI:; Palumbo,1983) n1"j1tinmLieLLurI~L~flLLfI~~rI,1ifl1~u"j:;1f1tiijt;iee1m"j."JIn~1C?1~e ~11~

Ufle(i1ilfl'OJ1n~1"jw~t;i1111 L'li'tJ ~~li11~'tJ (histamine) (Rice LLfI:;~ru:;,1975) l'tJl~"j'l!l~'tJ (nitrosamine) LLfI:;

1 u"rJfi.:i~ (botulinum) (Tanaka LLfI:;rlru:;,1980) L U'tJIJ1'tJ

29



..:
Ull'il"n 1

eJii~lftUmifila61 

tti'l::eJii~lftU,(t ifilJf3Yn~.J 1dnJ'lt;Jiltt Ufliit~f/ 'il tti'l::iiaoful.J1ffi61

~ -..
'i);au't1~[J

-OJ ..
eJaGlfitU'M

1. 

Bacteria

1.1 Pediococcus cerevisiae A.Semi-dry ferment~d sausage

a. summer sausage

b. cervel".t

c. Thuringer

d. pork roll

e. summer- st)'le turkey sausageB. 

DI-y fennented sausages

a. dry saussage

b. dry lurkey sausage

c. salami

d. pepperoni

e. hot bar sausage. .C. 

Processed meat

1.2 

Pediococcus pentosaceus

a. country-style hamA. 

Semi-dry fermented ~ausage

a. summer sausage

B.Dry fermented sausage~

a. 

pepperonib. 

Gena".

1.3 

Lactobacillus plantarum

A. 

Semi-dry fermented sausage

a. summer sausageB. 

Dry-fermented sausages

a. salami

b. European-type dry sausageC.Processed 

meat

a. bacon

0. country-style hamA. 

Fresh meat1.4 Lactobacillus bre\ris

l\. 

minced meat
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~ ., ..
rJi1G1.1ltU'M

~ .."
~aU~'itJ.

1.5 

Mixture of P.cerevisiae

and L.plantarum

A. 

Semi-dry feffilented sa,usages

a. Lebanon bologna

b. summer sausage

c. cervelatB. 

Dry fermented sausages

..~

a. pepperoni

b. dry turkey sausageC. 

Processed meat

a. cooked,mechanically deboned poultry meat

D. 

Fresh meat

a. mechanically deboned poultry meat

b. ground poultry breast meatA. 

Dry fermented sausage

a. Genoa

b. dry sausage

1.6 

Mixture of P. cerevisiae

and Micrococcus varians

A. 

Dry fermented sausage

a. mold-ripened salami sausage

2. 

Fungi and yeast

2.1 Individual Penicillium

species: P. janthinellum.

p. simp1icissmum,P.-

-cyc1opium or P.

viridicatum2.2 

Thamnidium e1egans

B. 

Fresh meat

a. beef carcass agingA. 

Fresh fish

a. fish

2.3Candida 

lipolytica

.;t1JJ1

Smith LLGI:: Palumbo (1983)

fJ~1111 ~ft~1~LLu~~L~~LLL'i~&I~\-1L'i1t1tiU~(i)1~n'IJ~rifJ 1 't1~fJ~111~~'lJlil1~nu~'4~1:i Lti'IJ L. viridescensGT1~1~C1~fi~ 

H 0 LLL'i:: H S fJfJn~1";11~fJ1m~\J~::U1't11-Jn~fJnjj~fl~~L\J~tI'lJLL\JL'i11"'1nL~~~LL~l1nL'i1~LtJ'IJ~
2 2 2

Lti~1.zt11";11\1liJlaj'll1:!fU\J~::'t11'IJ (Frazier LLL'i:: Westholf,1979) L~fJ S.agaIactiae LtJ'lJLLUr1~L~~LLL'i~&I~~rifJ1\1Ln~

I~~L(i)1'IJ~anLflu1'IJ1~'IJ~ L~fJ S.pyogenes LtJ'lJfl1L\-1I1J1JfJI11~r1r1fJL~U 1{jGi1LL~11 LLL'i::'tJ .ztl1fl1~1~C1WUL~fJtiU~~l(i).ft11\J1'IJ~1'IJ~~U 

'lJfJn"'1ndiil1wU11L~fJ Leuconostoc mesenteroides mfJ L.dextranicum iil1";11~Ln~LiJfJn

31



1\JJ1-J'tI[J-liI1LU\JR1, dextran ~~~~11~f1112Jm1\JtJ'tII1J1-J'tI[J(~~::'\I11\J~fiG1J1G11~f1'1[J) ~~~11 ~n~I1R1'

~'tIn~~::l \J~11 ~'Yi'tlLL~::;j2Jtli111 11 \JLf1~'tII1'Oj'n'tJ'tI111 '11111\J~fiG1J1G11~f1'1[JLn~m"i:I~Iii'\JL ti\Jn\J

~'U~1~~'I1 iJGi1GJJ'UW\1~. 2522. m~~n~1~~~11"!J1!1"iJ\1"iJ1m~\-1,jn~'UL;j"iJ~1~U~1 LL~::U~1LLiJ\1LL~\1.

i"tl1'iJW'UfiU~\1!\1!11". ~\-11'1"!J1'li!JLn~~~f11ff~{. n1\1L"W1. 130 U.

\Jll1 1~\1'Y1v\1. 2522. Lvna1'\J':;nv1Jm'1J"tl1t11!!1~~ti11'Y1t11'Y11\1v1m'. ll1f11ti1ti11'Y1t11,

f1ru:;1'Y1t11f11aGliu~:;fJn~'jf11aGli, )Jm1'Y1t11fitlLn~GI'f!1aGli. (1 'Liltl1)

R~'4C\J L~ti:;flC\JC\J11W1'11. 2518 m,f1n~1~fI'IJ'YI,fi';LtJ'lJ1ii1m,1'IJ':;~i103m'~1LL~'IJ~.1'Y1t)1iJ'IAI'lJfi

U'1C\JC\J1L'YI. ~~11'Y1fJ1~fJLn~~'fl1R~i. n103L'YI'IAI'. 120 'IJ.

'1111yj 'iI~\1~tJyj-3f1. 2522. m,An~1~~;111Y1fJ1tJ'iJ-3'iJ1m'\1iin/i1J~'iJ-3: rl-3-,i'iJ2J LL~::\1'iJtJLUJ~-3ri~'iJ-3.

1Y1tJ1~yj1J5U~t\!t\!11Y1. 2J\111Y1fJ1~fJLnUG1'f11aG1-!, n1-3LYlYJj 125 1J.
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II'ff?J' lc
? c~~

cll d
cccJ cc c c c

1~n (Earth) f111,;)~L U'IJ~111~11~'lJLL"I1~1I1L~~1~~~I1~i1i~'tJr.i LLl1i~1~LLU11~11~i1i~u'IJ 1~niI
"

,;)~f1I1'tJ~l1i'tJllJl!i1iJn'IJ1'IJLfi11'j ~~n~1111~'1~ri (Haman) LU'lJii'IJ~'j1~l1i'tJL~'tJ'IJ'i1~1~n LU'IJ!i11

't11~1~'j~UU~L1f!i'YJ~1tJ'tJ111~n ~'1~ri~ii'IJ~'j1~l1i'tJL~'tJ'IJ'i1~ 1~n~1nnl1 Ji'~fi'j'j~ti1&t1~ ~'1~ri

U111f1'IJ~~fI~11J111~n 'EARTH' ,j'IJ,;)~f1I1L U'IJ EARTH l!i1!i1'tJI1'IJ'j~n'tJu!i11~f111~,,~~~ritJ'tJI1~I1LL1~'&!i'tJ~.
&¥~1tJ1 L~J1 LL~~!i1'IJlsJ

E = Environment

A = Animal and air

R = River

T -Tree

H -Human

., ..~. r .,:'.,. .
t11JJUttfIF/61'Jl ,aftUJJtt61 ,

Heat 2fU6I No Heaven

H Ln'lJufin'iJLL/{1aJU1.+rleiJUA\Jv::1r;f H ffaJ1v R'iJ."
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