
0 

9.1 1J'Y1"1 

~ 
1JYifl 9 

(Salt and Its Uses in Food Industry) 

~111 Ln~ e:J 1 'U '1'11\11'1'1 [.]1~1 ~~f";l::'V13J1 r.J~\1 ~11ll1::n t:lU~ di~";l1n tl'U:IJ!.'l"ll tl\ln1~ 
1 'II 

11 :IJ~':lllU tl'U:IJ!.'l'll tl\1~1\l ~\IL 'Uti11:1J"lf1~ ~ tl ci:IJ1n:IJ1 r.J L ,r'U 1 W LL 'Yl~L~[J:IJf! !.'l tl h~ 1'1l'L~ [J:IJ 
1 'IJ 'IJ 

m~ e:J h~ LL!.'l::LL:I.ln it.L~E.J :IJsU!.'l L v.J~ Li'J'U~'U LL~ Ln~ tl~:IJ'U~E.J1'11l '!.l.n11!l'Utl:IJ tl1'VI11:1J1 LL~1u11rn 
1 

~a Ln~a 16J!L~tl:l.lfl!.'le:J~1~ 'VI1a i'~nnwk1~UL'U~e:J Ln~e:JLLn\1 (Cooking salt, Table salt)~~,. 
'IJ 'II 

Lfl~ ~eJ NaCI ~iil11tlm~rn::LiJ'I-I.~~n!.'lnU1~n ii~rn~:l.lu"i1'1-l.n11~~~11:1J.:ffu (Hygroscopic) 
'II 1 'II 

.fVJv .I"" .. t:VJ,.,. J' 
LL!.'l::";l::~~fl11:1J"lf'U ~~:IJ1n"lJU!l1LnGHlU'U ~:IJU1~'Ylti 

'II 1 

Ln ~ tl LLn\1 ~1m Un11!1Ue:J :IJ El1'VI11ii tl ~:IJ1n:IJ1 tJ L Uti11:1J"ll'1~WUvY1 ~111 ULL'VI ~\11 'VI qj 6) 

4 LL'VI~\1 ~El 

1. n::La 

LiJULL'VI~\ll 'VIqj'llEJ\!Ln~El ~~";l1nn11Yi1'U1Ln~ eJm:IJLL!lU"lf1 tl~\l~~'Yl::L!.'l 1~ tiU~ El [.]1 i 
th'Yl::Liil~eh'lti'l17::ne:Juti·:ru.1 'VInldJ"UL n~ e:J L "ll1m1 "U 'U1Ln~ e:J LLiil::Lnunn 11 ~nn LL~~ 1i,.h·~·::L 'VI tt ... 
VI ... I A .... .... Q,.ol A A ~ tdl .. .Jvt .... - A d 
bu ";l'\.t!l\lfi11:1JL"lJ:IJ"lJW':i::~u'VI'U\l Ln!.'ltln";l::~nt:-Jiiln Lniile:J'Yl ~~L1tln Lniile:J~:IJ'Yl1 (solar salt) :IJ 

1 

ti1~ 1El1tl~'ULU'Uti1'UU1::m.Ju 
1 
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1~~U~UU1\I LL V:\I'Y11\11l1~1il::lUEJ ElnL~tJ\1 L 'VI't'tEJ"lJ EJ\Ilh::L 'Yl~L 'Yl£J ';1::~ ~~n Ln~ EJ-.ilU~l 
L uun EJUL n~ eJ"lJU 11i11 'VI'!J L1£Jn G4'1~U 'VI'ieJ t U\1~'\.l, ff13J1'H1Li'J1 h.larllii'VI1m~::&n mn~ El 

mmm Ln~EJ~L~L1£Jn Ln~EJ~\.mnf (Rock salt) ~\lhl~1i11i!Le.J Ta~uLlluG4'lU1.h::nEJu 
q 

:- r;t 
3. 'Yl~LiH~11J'"1L~UJ (Salt lake) 

LU u~ m~m::"lJ El\1'1'1:: L~ a1u 'VI1eJ J 1'1'1:: um1\l G4'lu ~n ntl~ ~ El:IJL 11..1 ~ eJ £J1 iLLi.'f\1 LLiil~ 
'IJ 

~ \If .V ._.. liol Q.l ~ ~ r:l 4 d J .J.Ja A 1 

"J::b'VIr.JU1eJEln bU ';JU!l\l~l13JL"ll3J"lJH,~::~U'VIU\I Ln~Eln\il::liln~~n 'VI"Jf.ly.jU'YJ'Yl3JLn~ElElr.Jff\l LL&:l:: 
'IJ'IJ 

di~m1'1!::~1\IL n~ a eJ eJnm1 ULL 'VI ~\IJ1~ U';JU~~l13J L ,Y 3J"lluL n~ a a \I 
'IJ 

... 
4. t.ie:nhtnail (Brine wells) 

Ln~e:J~L~3J1';J1n-ff\I~LLVI~\IrJ\ILDULn~a~hlu'1~'Yllf (Crude salt) ~~\IL~ElUU~1\I ~ 
mJmnm£J m"l'U13J11i'num'VI1~';J::~~~~ El~ntll1v-t"ll€l\l EJ1'VI11 ~...,d 

'IJ q 

Ln ~ El~~ ElU3J~"lJ El\ILL~~ L~£J 3J LL~::LL3;JnUL~£J3J L ~ mJu rh 1 i~l13JLUUn"J~"llt:J\IJ'1 L n~ t1 
q'IJ 

&:l~&:l\1 Ln~m"Jiilnlil::neJu"lleJ\I~ul.lu t1'1\.b l.tflinu ~n';J::rh 1~Ln~';J~LLiJ\J61 1 u v-t1n~n 1u~eJu 
'IJ q ) 

Ln~ fl~~ flU3J&:l"lJEl\11i11il L 'VI~nLL~!:'Yl El.:l LLiil\1 'Yh l~El1'V111Lfi~n~UL 'VIiiW~'U. LL~::bfilil~~1 
q 'IJ q 

1 u~mL~:::~&:l lli t~ £J't111..l!jn7mnuLL 'Yltt ittt~~ eJ ~mn 1 u~mL~::~~ l.li 
Ln ~ El~~ El'U.3J~"ll El\11i11i!LL3JnUL ~£J3J';J;;th L i El1'VI11~1i.'f"lJ3J 

q 'IJ , 

L n ~f)~ ~1i11il L€1 teJ~tt hl L 'V13J1::~';1~1 i'1 '\.l,~~ Iii n nt'ti'L d'aililf~~n1"i 1 i'L n ~f) I. 'U.L 'Yl"Jiil 
q 

L ~ EJ1 iLn ~ ~LL~\1 .ff...,dL r~11:: LeJ1EJ~U';l::Lilu~l £Ju ~\ln11L';J7ru"ll EJ\1';] ~u '1'116~"151 £J Ll.l~ r.mm~ EJ 
"' q 

L UL 'Yl"JiiiL iLUUL n~ ElL u i. 'Yl"J~'rh 'l ~ii Ln ~ElLUL fl"Jiillilml1\l El cil u~~ lilllnt~mn 
'IJ 
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rh 1.~1~ r.Jtb ~~mn ~ m.n~::~n m1uJ1ff::m~ 1 iffTH~~v·nn 1'1rm I. vJvl'1a 1'1r~lLLel"lf 
L ~a!iln!il::nm.t'VI'1mwnau3J~~.:JL~m.Jua an LL~1~\IrhnT~!iln~~nJlLn~t~1 mJmn~f\1 ~::1.~ 

q'IJ 

"' ...~... .. J,.: .r 
Ln~El'Y13J~113JU1ff'Yl!H 'Y'l3J"lJU 

q 

Ln~au1ff'Yli'~::~1r.JJ1L~ 26.395% 1~uJ1'VIUn~ 20 fl\l~lL'lr~L6fir.Jff eJ!il1lL~11Um'.i 
q 

~::~1 rJ ifunu "llU1~"lla\l ~~mL~::mu, 'VIn3j~1 i ~113JL"li3J"1Ju"ll a.:J m~ a ff1m1r11~ 1.~1!il rJ Ell~ rJ 
q 'IJ 

~ Ul, ff 3J U&i "lJ fl \1 L n ~ El ~.:! L tJ '\.1. ff1 1 ~ ~:: ~ 1 r.J L ~L U ,r 1 ~ \1 L tJ L ~ 3J ~ 113-l rl 1-:l ~ 1 L W l :: "lJ El \1 ,r 1 
q 

L 'Y'l'.i1::u::tf'u~113JL"1J3J"1JU"1Jfl\1Ln~ flUEJn L~1~ f.Jn1'.il~~11 m\1\1~1 L 'Y'l1:: 

1. lo L~'liiLGlil.f (Hydrometer) 

LUUL~~fl.:J~fl1~~11mh\1~1LWl::"llfl\l,r1Ln~fl~~1EJci1wrl1\l 1.000 - 1.204 LL~1tb 
'IJ 

~l~113Jrl1\l~lb W1::Lt!L fi r.JUrlU!ill'.i1.:!3J1!il'.i~1'\.l.Ltl~r.J'\.l.niu dJU'V\ltl tnt! afL~U~Ln~ fl1!il rJ .. 

2. Tma.ilutGI,-iiLGlv.f (Baume hydrometer} 

LUUL~~fl\l!ifll!il~113JL"Ji3J"Ji'U"llfl\l,r1Ln~a ~'VI,.hmtlua.:J~1 Ba ume LL~'Hiir.Jun~u 
LUU~113J ti1-:J~1L w1::~1n ~!il1"li'1\1~1\ld' 

'IJ 

m 
ff(j'lj s = 'IJ 

m-d 

s = " I 0 0 '*. 

~113Jtl1\1~1 L 'Y'l1::"1J fl\1'\.l.lLn~ El 

m = 145 

d = fl\1~1 Baume 
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Gl1'i1\lyf 9.1 f1111lt~ii~UTI1::~l1\l~U1r.J~\ il~f11111L "ll11on\t"1J El\lJ1 Ln~El 

El\lf'l1'111 t~iiL~Elf El\lf'I111JL11 f1111ltl1\l~1 L vn:: 1.J 6'1't 6' ... 
L El1L5Jl'U~Ln~El 

ts) (08) 
... 

('!.b~un~tlm111~1) 

100 24.6 1.204 26.395 

99.6 24.5 1.203 26.285 

99 24.4 1.202 26.131 

98 24.2 1.200 25.867 

97 23.9 1.197 25.603 

96 23.7 1.195 25.339 

95 23.5 1.03 25.075 

94 23.3 1.91 24.811 

92 22.7 1.186 24.283 

90 22.3 1.182 23.755 

88.3 22.0 1.179 23.310 

88 21.9 1.170 23.228 

86 21.4 1.173 22.700 

84 21.0 1.169 22.172 

82 20.4 1.164 21.644 

80 20.0 1.160 21.116 

78 19.6 1.156 20.588 

76 19.1 1.152 20.060 

74 18.6 1.147 19.532 

72 18.1 1.143 19.004 

70 17.7 1.139 18.477 

68 17.2 1.135 17.940 

66 16.7 1.130 17.421 

64 16.2 1.126 16.893 
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..l ' 
~nnJ't1 9.1 (~v) 

62 

60 

58 

56 

54 

52 

50 

48 

46 

44 

42 

40 

36 

34 

32 

30 

28 

26 

24 

22 

20 

15 

10 

0 
' .. mn : Rust &Oisom (1973) 

FD323 

15.8 

15.3 

14.8 

14.4 

13.9 

13.4 

12.9 

12.5 

12.0 

11.5 

11.0 

10.5 

9.5 

9.0 

8.5 

7.9 

7.4 

6.9 

6.4 

5.8 

5.3 

4.0 

2.7 

0.0 

1.122 

1.118 

1.114 

1.110 

1.106 

1.102 

1.098 

1.094 

1.090 

1.086 

1.082 

1.078 

1.070 

1.066 

1.062 

1.058 

1.054 

1.050 

1.046 

1.042 

1.038 

1.028 

1.019 

1.000 

16.365 

15.837 

15.309 

14.781 

14.253 

13.725 

13.198 

12.670 

12.142 

11.614 

11.086 

10.558 

9.502 

8.974 

8.446 

7.919 

7.391 

6.863 

6.335 

5.807 

5.279 

3.959 

2.640 

0.000 
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3. '111iiiiLflflf (Salimeter) 

dJ'I.tLTI~El-11 iJ tr)~T!113J L "1i'3J"1i''l.t"ll EJ-11J1 Ln~ El 1~ £J mfii' tl'VI ~ nnTl~ m 'VI"ll El-11 LLGi-11 fl1~l~ L~ 
~ 2 mb£J flEl El-11~1'D'11iiliiL~Erf (Salometer) LLiii::TI113JL"1i'3J"1i'"~.tLtl'l.tLUElfLsU'I.t~ 

1"n,-nt~1~Lu'l.ta-\1~1-rr11iiliiL~Elf 1oo E){l~1.-.rr11~iiL~eJf fla TI113JL"ll3J"ll"Gi-I!Gi~~ 
'U ~ 

m~mf1Gi'Yl!iil::ii11t~J1i.~ ~-~~~Tl1Lthnu 26.4 % 1~mi1w«n~ 20 a-:~~1L'D'iiiL'UtJGi 
q 

.-.rr1~ ii L~ eJf~::-r~ L~Lu vn::Gi11iil::ii11 mn~ EJ L w EJ\1 EJ ci1-:~ L~ EJ1 n1 ~ EJ ci1-:~ ~'1-tL ~ EJU'I.t~::1 ~ 

'13-1'1~ L"lt"~.t1un,-rn~'l-t1'1u1~1"m'VI11 L"lf" J1uiil1 ifim1 

'VI~1£J~1-:~ 6J ~1i1~TI113JL-L'3J-L'woueJ-:~Gi11iil::r;nmn~EJ~TI113Ji3J~"*n"~-~~~,,.,-ll~ 9.1 

n11'VI1TI113J Ui"Gi'Ylf"ll El-I!Ln~ ar'h L'11"1~ m.b Ln~ El3J1iil::iil1 mr1~'1-tiifi113J L -L'3Ji'l-b -r~ '1~ 
q 

100 ° s 

26.4 X 100 

s 

1) Ln~EJ"lt1£Jiil~ aw "llEJ\IEl1'VI111i~1iil\l LtiEJ-:~~1mn~t'liil::iii1EJL~LuJ1 rh1lXaw "llEJ-11 

El1,_.,11iil~iii\1~1~JU'i3J1ni.Ln~t'l~L~3Jiil-ll ~~iii~1J~\Ifi11L~'iru"lJEJ-II~~U'Yl1rJ LLiii::Ut'l\lrl'l.tnTm.b 
' " ~ -LGiE.J"lJ El\1El1'VI11 ~\1~111\I'Yl 9.2 

% NaCI 

10 

16 

22 

~m: Kyzlink (1990) 

328 

0.94 

0.90 

0.86 

"' q 

C/. botulinum, Salmonella sp. 

LLUTIYi L~r.rrt1 6J '1u 

.. .. oL. \'l.t 
Staphylococci sp. EJGi!ii'Y116) Lu 
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A A .;( "1 1.1 A#ill. 4 

a w "llEh'l~Tn~::snmn~mn~'Ylll ~1m~r1~1 ~~ 2 1n fiEJ 
q 

1. a w ~El ¥11f1113J~ULEJ"lJEJ.:J~~~::~1tJ~Elf1113J~'t.I.LEJ"lJEJ.:JJ1u'1~'Ylt'~m1.b~llii 
q q 'IJ 

... .... 
L~tJ1n't.l. 

p 
= 

Po 
p = f1113J~'t.I.Le:J"llEJ.:J~~~::sntJ 

Po = f1113J~'t.l. Le:J-n £J\lJTu1~'Ylt'~ EJm~niiL~ tnnu 
q q 'IJ 

2. Raoult's Law mhT'J1 m~~~~\l"lJEJ\lTl113J~ULEJ"lJEJ.:J~1~~::sntJ~EJTl113J~'t.I.LEJL~3J 

cie:J3JLL1ht1't.l.n1J molar fraction "lle:J\l~1~fl::~1tJ~Ln~if't.l. 

= 

= ~1't.l. 1't.I.13JLflnfl"IJEJ.:JJ1 , 
= ~1't.I.1U 13.1 L~n~"lle:J-:1~~~::~1 tJ 

q 

2) Lrimn~m~::~1tJLUJTrhh~Hi~LL~\l~UmH~13J~n L&Jf~~"lJEJ.:J"ii~U'Yl~£!';1::i.'HUL~tJJ1 
q 'IJ ., 

LL~::~ tJ~n1~L';J1nJ Lb~\l~UEJEJ~13J~n';l::~¥\1~\l:ffu Lri Elfl113JL-.tl3JoUU"lJEJ\lLn~ ElL ~3J:ffu LL~::~ ~fl 
q ., 'IJ 

~ Q..<t. Q •tt.:i..d" q,., ~ 
~ Un11tl1J tl\l"ii~U'Yl1£JL 'IAI3J"lJU ~.:1~111\l'Yl 9.3 

q 

" "' ... fl113J L "ll3J"IJU"ll El\lLn~ El 

' 

(%) 

1 

5 

20 .. . 
'Yl3J1 : Kyzhnk (1990) 
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432 

1670 

598 

2750 

11770 
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uu.~~"llel\1 L&JlL~r.J~ 1 y.jLL'Yl~LsUr.J~ LLf1~L'fir.~~ LL~nih'fir.~~ LL~::f1~uh~ ~f111~Ltlu.vh~ 
q'IJ 

~f}~~ll.'Yl1rJ Lriu~tJ'i~1rnmn Ln~fl~f1rn~~u~'lu.m1"rh~1r.J LD1 t~y.j~1~~3J rru5\ln~n11~ 
q q 

"ll u\1 Lull. ~6Jl~11hii L u.~tJ1\I".tl'ii.~ n11"r.l a r.1 ~~1 r.1 t 1J1~ll.fl n rJ1J 5" u~ ::m1~fl\I'V'j ~1 ~~~"ll fl\1 
'IJ 

~~u.YJ1rJflmTu 5\1 ';J~ll.'Yl1£fla.i~1m1m Yl~1i1tnu. ~~ ';Jlnflrn~~u~~\ln~11Yh 1 ~mfie:mn 1 i 
q 'IJ q q 'IJ 

LLlll.~1 f1~H~ eJn".tl'it~"ll fl\1';! ~u. YJ'i"rfu~::flu.r.~e:J ~1 ~L ~1ru~~i. ll.fl1~11~1a ~3-i ';llm·J ~"ll u\1 Ln ~ e1 
q ~ 

- .cld"~. ~ 1. \lft'U'YI'HJ'YI L3J'YI'ULfliHl 
q 

';l~\l. Yli"rJ~'I'h 1 ~\ n~ hf1 th L ~ e:J1~11L tb L~r.J LL~::Ln~n~\l.L ~ i'ju. ~ ~1 r.J".tl'it~'Ylll.Ln~ e:J 
q 

' ' ' 
~1 L"rill. Escherichia coli ';J::~r.J~n11"L~~~lll.1\l. Yif111~Li~iwJJEl\ILn~fl 8- 9 % UtJf1YiL1r.J 

q 

~.Yh 1 itn~m1"L u1L~m'l r.~~m1Liil1nl LdEJ~wn~L "li'~"li'u."llu\!Ln~ a 1 u.~1lly.j LLJ~ i a~~\ltl\1 1 o -
q ·~ 'IJ 

' 
12 % Cl. botulinum ';l::'\-'lr.J~n11L';J~ruLL~::m1~~~~11~"MYiwn~Li~"li'u."lJe:J\ILn~e:J 5- 10 % 

q ~ 

Cl. saccharobutyricum ~ 3 - 6 % Cl. perfringens ~ 5 % Geotrichum candidium 

dju. acidivorus L~r.J'\-'11 r.J~f111~Li~iu."J.Je:J\1Ln~fl 1.5 % -;J~U.YJi"rJL '1-'1~1Uiil::~f111~~ 1~mn~e:J 
q 

L Yl ~O::u. 1 u.~1111::~~m·~ a r.J~1 mL:!L Vi u\1 L~ ml'a r.~ ~i~~u. 'Yl1rfn';J::'I-'I r.~~n11"L lil~ru~f111~ L "li'~"llu. 
cu 'I • "' 

' .. 0 

"1Je:J\1Ln~fl~1 ') 

-;)~ \l. Yli"m ll.n ri ~U';J ::~~\Jy.j1 n~ 'YlU.L n ~ fl LL~:y.j1 n ~ L ';]~nJ ~~~1 \l.~1l11::~ ~ L n ~ fl 
q q ... 

t".du. ';J~ll.'Yli"r.~1u.n~mL~niimLfl~~LL1Jf1YiLi"tmu.m~a~~~" 10- 18 % Ldm';J'irulil::~~~n1~ 
q q 'IJ ... 

LL~ n -}1 n ~ \l. 1 \l. fl1 ~11 U~ n -}1 n LLfl ~~ LL 1J f1 fi Li" r.J ~ ~ f111 ~ ~1 f1 ru LL~:: ri fl 1 iL n ~ U1:: L r.J"ll'll.1 \l. ... 

t1~~1'1-'1n11:JJe:J1~11'1-'1irn L~LLTi Leuconostoc sp. Lactobacillus sp. 'lu.nl1t.J~~Lin1"un 
q 

L!Jir.11 irn LL~::~~ 13J~ fl\1 LL~~-;J~u. 'Yli-6u1\l"lfU~~'Ylll.Ln~fl LL~::Yl1f111~ L~r.J'\-'11 r.1 num'\-'111 LLaJ 
q 

~f111~L"li':JJ"li'll."llel\1Ln~EJ~\I ~\l&hu.'l'l-'lru-;J:::d~hl.~~~y.jln Torulopsis sp. Brettanomyces sp. 
"IJ ... 

Kloeckera sp. 
~I 5" .- N' LL ~:: l"i ~ ~ r.1 ~~ y.j 1 n Debaryomyces sp. Endomycopsis sp. 

Zygosaccharomyces sp. Candida sp. Hansenula sp. Pichia sp. LL~:: Mycoderma sp. 

~1m1mlil~ru'lu.a1'1-'111~ihn~a1u.tJ'i~lrn~"'lu."lf1\l 7 - 20 % L"riu. 1u.irmL~::~~,a.J~EJ\I 
... 'IJ 

Llil1L~ Wl m~::tJ~1 Lfi~ Lllu.~u. Lri EJL~il'iru~i~::Yll 'l ~m~11ii~n"Mrn:: n~ll.LL~::1~~~~1Jn~ ... 
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m~E.Jt'f13Jl1flirueT-:Jm·n,nqJ"JJE.l-llLLmrrh~mL~::~t'f~~1~1l 'J ~f111:JJL"li:IJ"li'tt 20 % 1tt 

t'fll11::~~1liin1~ LL~~t'f~vnn Debaryomyces sp. iJ-:Jf1Wil1qJL~lJ t~~~~t'fll11::d 
~ A ,:::t er'.cf Q..<l .... I I .J' A 

n11'YlttLn~E.l"JJE.l\l~~tt'Y11tl"llttnlJt'fJll'VHL1~~E.l:IJ~1.:J ') L"lftt f111:1J"lftt ~nl.'I"IJ:IJ fi11:1J 

djttn1~-~1.:J LL~::mmruhh~tt f111:1J L "li:IJ"litt"JJE.l.:J m~ E.l ~1::iu~1 llldAl r.J-11~ E.l ~1'1-'i'un-nd1u 
i'n~1f111L i·hmi'u1~'Yl1 LL~.:J nT'HL'7hfltt LL~::t'fll11::~ LUttn1~ 

4) m~mutti1'Yl1~1mE.ltt~6Jl~ 

m~E.l~fi11:1JL"li:IJ"litt~1ni1 1 % '7htJ~~n';Jn11:1J"JJE.l.:JE.lE.Jn:fiL~YiuLeml'll:IJ1tttrmL~::: 
c.J ~ ~~ Ln~ eJ t'f13Jl1fl iJu eT.:Jn';Jn71:1J"ll E.l.:J LE.ltt ~6Jl:IJLiil Llla-1 ttE.ll'l-'11~iiL"JJ6JttLUttchtttb::nuu LL~ 
1 tt"JJru::L~ tnnttLn~ E.Jfhutt Pro-oxidative LriE.l u ci~ ~1"JJ E.l\1 E.ll'l-'11 l.t"n1'Y1 E.J11'!1ff~fir.:Jiif111:1J 

'IJ 

~Cil L .y;tt ~"JJ~LLrJ-Ilntt 1 ttL~E.J.:JU 
Lee LL~:: f!rn:: (1997) ~n~1c.Jiil"JJE.l.:JLn~E.lL6JlL~£J:IJf!s:!Elh~~L~:IJs:!\11tt'I":IJlJ~LL'7i'LmE.ln 

'IJ 

LLii.:J~Lnulr~eJrn.'l"llii - 15 E.J-Ilf'I1L'llm;ar.J" Luttn~l 10 ium,.( ~ui1 "1-YiiiLE.J (TBA) 
q 'IJ 

• ,... .,. VJ .,. "' • .,: .¥ .. 1 ... ... ... ... .t .J' 
LL~:: u1:1J1 rub~ E.l1E.l E.Jn b6Jl~';J:::IJf11 b ~ :IJ"l..tt b:IJ E.l "lff111 :1J L"l.. :IJ"l..ll."JJ E.l\1 L n ~ E.l t'f-\l"l..tt ttE.Jn';J1ntt 

'IJ 

n';Jn11:1J"l.. E.l\1 LE.ltt L6Jl~f1::~1L~t'f LE!U L6Jl~6Jl1lL1lafE.J E.JnL6Jl~i.~m 'Ylt'f (Superoxide Dimutase) 
q 'IJ 

LLiil::LEJU~'ll~n~mL 'YlLE.lttL ~afaE.Jn:fiL~t'f (Glutathione peroxidase) ~d]mau ~6Jl~".rl1r.JirueT-I! 
'IJ 

1l~n'imE.JE.Jn~L~iu~~~-~~ Lriaf111:1JL"li:IJ"litt"l..a-~Jm~m~:IJ;fu1wlh-ll o.5- 2.0% 

Rhee LLs:l::f!rn:: (1983) 'Yl~~El\JL~:IJLn~eJ L6JlL~EHJfl~e:JL7~ m~a t~LL'Ylt'fL;ati:IJfl~eJh~ 
.. "'"' VJ ~ .t ... ..f ... t ""'"'" ...... 

LL~:: Ln~elLL:IJnttL6JlE.J:IJfliilE.l b1~ bUb tteJ'I":IJlJ~~lJ LL~::L tteJ'I":IJlJ~~:IJt'fn ~ E.J b '1":1Jf111:1JL"l..:IJ"l..tt"JJ eJ-11 
'IJ 'IJ q 

lseJatt o.7o LLiil:: o.35 LL~1t-bl1lLnu~arn.'l"lliiLL-.rldjtt 4 a-~Jf'I1L6JliiHifitJff LL~::Elrn'l"lliiLL-.rlLvE.Jn 
q 'IJ q 'IJ 

LLii-11 - 20 a-~JmL'll~Lifir.Jff ~u11 L'llL~rJ:IJfls:~ah~LLs:~::LL:IJnitLifitJ:IJfl~sh~ 'Yl11~Ln~m1~tt 
,: ..f :::'1 ..f ,.. ..f "' 1 ..j "'L "" VJ «"o 1"'"' 

L~:IJ"JJU'Yl-11 bttLUE.l'I":IJlJ~~lJLL~::LttEJ'I":IJlJ~~:IJt'fn tt"llru::mn~a ~LL'Ylt'fL6Jltl:IJfi~El b1~'Y11 '1-'Ln~ 
'IJ 'IJ q 

m1~ttL ~:1J;tttLu~1:: 1ttL d"s'I":IJlJ~~lJL'Yh~tt LL~L n~eJ t ~LL'Ylt'fLifitJ:IJfi~E.l~ 1~~fi11:1JL"li':IJ"li'tt 1.6 
'IJ 

- 3.19 % ';J:;L1J'Yl1L ~Lfi~m1~ttL ~:IJ;ttt~-111 ttL d"a'I":IJlJ~~lJ LL~::L d"tJ'I":IJlJ~<il:IJt'fn~LnlJ~ 
'IJ 'IJ q 

e:Jrn.'I"JliiLL'7hVULLiil::LL"lhmE.lmLii-ll tte:JmnnUm~E.lL ~LL'Ylt'fL:fitJ:IJfl~ eJh~~f111:1JL"li':IJ"litt 1.5 % 
q 'IJ 

"Jh rJ iru 8-11m1Ln~n ~tt~tt;ttt~-111 ttL d"E.J'I":IJU~~uLL~::L d"E.J'VI:IJu~<il:IJ t'fn~ Lnu~ E.Jnt'VIlliiLL-.rlLfl e:Jn 
'IJ 'IJ q q 'IJ 

5) J 1 Ln ~ EJ'7h tJ ~ ~ n 11LL ~ i'l"~ EJ n 11LL 'Y11n~:IJ"JJ EJ-11 E.l EJ n:ft L 11 u. 1 u t'f11~ ::~1m n ~ E.l 

E.J E.l n ~ L 11 u 11:: ~:: iil1 tJ'VI~E.l LL 'Y11n ~:IJ ~~uE.J tJ '1'111 ~ 1l ~ u 'Yl~rJ~ ~ E.J-11 n11E.J EJ n ~ L 1l ttL ';J'irul<il E.J1 n 
q ~ 

usn1l1nttm1~~u'imrn.E.J e:Jn~L11tt ir-11ii t-J~"Ih u~~1l~n'imm1Lfi~~J1~1 ~ hwLE.Ju L'll~ LL~:: 
U~fi~E.J1n11L~E.l:IJ L ~E.J"JJ E.l-11 E.l1'1"11~ Lfi~'iil1n E.l E.Jn:fiL1JU 
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9.5.1 ft1'iL~3J'ift (Flavoring agent) 

... ' ' 
~ 'HH.I1 \1 L "If U. 

n1 ~L ~ :1J L n ~ El u1:1J1 rnL~ n U El tJ ~ \1' tJ1 U. J1 ~:IJ L ;i tJ 1 'V\11 i-1. ~ ::'Yi1L 1XJ1 ~:IJ 3:J ~~'V\11 i-1. LL 'VI~ :1J 

~u ue:Jn~1ndm~ e:J £T\l·1h mh;)~,-~c-h~ 1 U.En'V11~U1\l"lfil~ '~1imi'1 tJ 

9.5.2 ttrnn~dhh'J 

.. ... ... .f .I ... .I 
% cut out 'V13J1£Jn\l ~11:1JL"ll:IJ"lli-I."Jltl\l~1,-~::~1mLa::mEJm'V111'YPil~ff:IJ~a 'VI~\l~1n'Yl 

~ ~ 

.. "''1 .f ... "' 
~11il::~1 mL'Yl1n'D':IJL"Jl1 b U.L i-l.e:Jtn'V\11~ LL~1 

~"~um,-L~~£.Jmt1 L n~ e:1 L ~ EJLV11®~11:1J L "JJ~"liu.~~Yi1 tJ m:IJ~ a\ln11 ~::~ a\l~hit"fi" 
~ 

'4i1u.1um~ EJ~LL'mn~:IJL "JJ1'u1 '\.U d'aa1'V111~1£J ~1:1J11m11u.1rn'~~1n~~1~ EJ 'ud 
'IJ 

A(S/100) 
~~,. X = ----
'IJ 

1- S/100 

..: 
X ~1i-1.1U.Ln~EJ (ni':IJ) ~~a\lL~:IJ1il\l'tl~EJ~1U.1U. L:IJ El = 

-r~n~u (~n :.J~'ai) 100 ni':IJ 
~ 

A = tl ..... .. .f 
L El1L'D'i-1.~~11:1J"ll'i-l. 

s = tl .. "" .. ... L El1L'D'i-I.~Ln1ilEJ 
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1.5 X 350 
= = 5.25 ni'11 

100 

Ln~eJ~~f.l\ILiL~lJ (Ln~mL'Y11nsn1JLi11u1-u.'VIuf.l1~) ~f.l'VIUf.lL~ 100 nf11 

80(1.5) 
---

100 
X 

1-1.5 

100 

= 1.21 

1.21 X 450 

100 

m~f.l~~f.l\ILi~\I'VIlJ~ 5.25 + 5.45 = 10.7 nf11 

10.7 X 100 
= 

350 
= 

= 350-10.7 = 

.... 
9.5.3 El'l'Vi1"i\UJfl~El\l 

3.1% 

339.3 ni'11 

1 "~irt~ 1u,-1rnm7tb m'V111m'VIirn Ln~ m ~ a~o"m,-1 ~m'VI11Lnu"t~u1-u. EJ1'VI11';J:: 

~1~Tl f) ttil\1 L~ 1J LL~L UU';J';J UU~11J11rl (:.J ~ ~ f.l1 'VI11'VI iT n L n ~ f.JL ~~1~L u~ tl1 1~ E.! f.l1 ~tl 
q 

"ru~1J1J"i'll f.l-11 L n~ f.l~ L tlu~1~~ L~ f.ln"l!ii.~'ll fl\I';J~tt 'Yl1£f ';J~tt 'Yl1£fLL~a::"l!ii.~ ~11J11tH:: L';J11.ll L~ 
q q q ... 

~~111JLi1Jitt'llEl\l Ln~e:J1::~1J~1\I ') rlUrle:J L~Lfi~t:.J~~.fint~f.l1'VI111J1n1J1 tJ 
1~"1!1~"11 a-11 e:J1'VI11'VIirmn~ e:Jitunu~111J L i11iu"ll e1-11 Ln~ e:J~Li e:J1'VI11~~7~L~1J L "ltu 

ua1Lfi1J L-ti'mfi11 1J::3J1-IIL~1J LLa::L"llLfilJ Ltlu~u ';J::LiLn~f.l'VIirm1umvn,- 1~EJ1Vi'~~111J 
L"li'1J"Jlu~~l'i1t!"lJfl.,'JLn~fl1J1nn11 16% fll'V111';Jdb~Tie:Jtt"li'1-IILfi1JLLa::Ln1JL~'U.1U ~1Ue:J1'VI11 

q 

~~1~LU~EJ1 L"lfu 5Jl'11Lflm~11 LL'VItt1J 1in1f.ln LLa::r.Ynn1~~fl\ILU~EJ1 Ltlu~u di~';Jln 
LL~nlimLe:JOU~LL1J"fiL7EJ L';J1tyLLa:t:.J~~m~LL~nlin L Ufll'VI1j~1JLn~ f.l~Tl111JL"li'll"li'tt~1 ') rh L Vi' 
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eJ1VI11~1~Ltl~£.J1 n11L~ 11 L n ~ eJ fl.J 1 ui11't ~-;J~U 'Yl'i~~ ~~ ~n1~ LL~n fin L ~U1rul~~ LL3Jl1~U::~ 
q ~ 

lil~U'Yl'irJ"llit~ ~1-1. ') ~tl1L i el1V\11L U1L~m.J::tluml~1 £.Jn~111 L0eJ LL~nfin LLeJ6fr~ LLU~fi L'i£.J L~U1ru 
q ~ ~ 

lil:: ~ ~ ~ n 1 ~it 1-1.1111 n lJ L n ~ eJ ~ ~ eJ E.J LL ~ 1 -;J:: tl1 L ~ lil ~ U 'Yl'i rJ ~ tl1 L ~ eJ 1 VI 11 L U 1 L ~ £.J ~ 1 tJ 
~ q 

ttl ueJn~U1ndm~ B~ L~11~.J lu iJ.J"li1 £.J~.Jti'1~1 fl EJ EJn~U1 n mVI11 L tluLL VI~" EJ1V111"1J EJ.J~U ~u r1'16 
q 

~1111 L "Ji11"1l1-1."1J el.J Ln~ a~'ti~U:: LL~n ~1.Jrl'U btl itunu "llit~"ll el.J LL~nfinLL86fr~ LLU~fh'i£.J L "Ji'\.l. 
"" ..,. ~ VI "' .l.f "" . lilflU'Yl1£.J bU L~n1eJnLu1£.J1LL~::LLVI1-1.3J ~a Leuconostoc sp. Lactobacillus sp. LLfl:: 

q 

Pediococcus sp. ~El.Jn11Ln~e:Jtl1::111rn 4.0 - 5.5 % lil~ll.'Y11rfn~11d";J::~~~n1~UeJ£Jnl1 
q q 

lil~U 'Yl'irJ~"v'llJ 1 ll.~n LLfl::~~ L3J~ El\1 
q 

1 ~ "' .. "" "" "" ..IL "• I Un11~~~'ll'11Lfle:JL~11LL~::n111il ~111JL"lJ11"1JU"lJEJ.JLn~El'Yl "llu1::111rn 2.5 - 3.5 % 

1. Leuconostoc mesenteroides 

~~~n1~LLE16fr~n n1~LL~nfin LLmmae'JEJ~ LLfl::n1'll'mfuau1~aEJn1'll'~ LLEJ~nEJf'YEJ~ 

LLfl::m~~ L n~i1ull1.J ~1U~::1111~1rlUL fi~ LiJU~11tl1::n flU LEI ~L 'Y1 Elf~ iin~UVI El11 ";J ~1-1. 'Y11rJ 
q 

"1Ju~d"v'lll111n L 1-1. 1::tJ::LL1n"lJ El\ln11VI3Jn LL~::~U::L~U1nJ~flt'J.I,VIl1ii~1U1::111rn 21 El\1~1 
... q ~ 

L'll'~L6fi£.J~ Llil1tu~mt."li1.Ji1LL~::'YlU~e:J~1111::~LUUn1~ 1~uEJ tJ L0m.J1mrnn1~L ~11.;1'1-l.tl\1 1 
~ 

A .d6" A .J" A "A A doiiCII A ...1 .:J 1 ~ A 

% ~ ~ U 'Y11tJ"llU~U~U::V\ tJ~n11L~1tlJ LL~n'Yl'n LLEJ'll'~ LLlJTl'Yl L 1£.1'711-1.~ flU 'Yl'Y1Un1~ ~.Jn11n~::L ~1ru q q .., cu Ql 

.r .... ..1 
"lJULL'YlU ~\1111l"l'Yl 9.1 

L. pentooclticus ..... 
~ 
~ 

l L.CUW'ftlfts 

8 

..1 . 
mn : Deros1er (1970) 
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1. Lactobacillus cucumeris 

L"il~ru~~~Ltttlrn1:~iim-~ 1 - 2 % r.J~~Luvn:n'l"~ 'Yi11~mmru,n,-~L~llifu ~n 
01 

.. • I.J' .f .d ... ... 0 A .. ~.. A 

~eJ\I"il:ll1tlLu1m"l.ltt Llle:J~11l~L"l.lll"l.ltt"l.le:J\In1~tl.Jn11 2 % "ilG'ltt't11~Jn1il::~r.J~m1L"il7ru 
" q q 411 

2. Lactobacillus pentoaceticus 

L'oil~ru't~~Ltttlfl11::~iin1~tl\ln11 2 % um:r.J~~Luvn::n1~Lrl1~tt 
01 ~ 

"il~tt'Yl~U~\1 3 ~ii,~~L'oil~ru1wn11Le:JEH~11LLG'l:nll~"il:::iiL~r.J\I L. mesenteroides 
q ... 

Lrl1~tt~r.J~~tl11L~n~tt~t:Jll ~\l~ttti'1~a.:~m1~n~eJ\I~iitl11~L~n~u1~~ ~11r.J~~'lu~n11:: 
~ ii eJ ru, ~fl ij ~1 L Vi11::tl1L ieJ ru, ~fl ij ~\IL Wlfl\1 LL 1n LL~n-timLeJ'fi~ LLlJ~YiL~r.J<tl1 ~ tt'oil:: L"il~ruL~ 

q ~ q ~ ~ 01 

" ~ I A I ,:;; ca,... ca.,.. C. 

~n11LLG'l::r.JG'l~n1~mnn11llr.JGW1Jtl\ln11b'oil1ru"l.le:J\I Leuconostoc mesenteroides 
01 

... 
1. n 1 ,-t9Hh'JLL 'VI" 

iTI'it"il:: 'liLn~eJdj~~~mn~e:Jr.J\1 t~r.J hmn~eJ~iunum~11Ltlwffu '1 t~t~~hJL~mf1 
J1~un"JJ eJ\1 m~11LLG'l:L n ~ eJ~1ttlltt"il::n~'Yluuuti'1 eJ eJn"il1n e11~11 ih 1 ~L n ~ m~::G'l1 t~ti'1LLG'l:: 
~11G'l::G'l1 t~ii~11m "JJ!l"!Jtt~\1 Ln~ e:J"il:::~~J1"il1nt:l eln"il1n t:l1~11L ~3Jiftt~13J~ inn11e1 eJ ~ L3Jifttl 

~ qJ 

tl11G'l:: G'l1 m n ~ eJ1il:: LL 't11n .rn3J b i1 ~111 tta1~11 n11mh11 ut n Mm::d r.J~ ~11 ru.'tf~i.~'oil:: L ~ tJl 

!. W11:: Gl11G'l::G'l1 tJ L n ~ el~ ~t.t1 a El n"il1n tl1~113J1 n LL~:: b i-1 L nu ~l.J Uti 3J 1-rl ttn17'Yi1ll G'l1 L?i 3J 
qJ 

..f "" • I "' ~ • I .fl "' 
Lttflb~3J uG'l111 LLG~::tt1uG'l1 Lutt~tt 

"' 
1-h1.n~aii 2 Km~rn:: ~a 

n. uum~tJ\11\J ~eJ J1Ln~e1~1 i~ eJ\1 eJ1~11"il:ii~11~ Li3JittG'l~G'l\ll.~a t1 6)"il1n~113J 
L "JJ3Jittl.~3J~tt L~ mn~ mL 'Y11n.rnm"JJ1~111 um~11 m1~ eJ\1 LLuudirniin11L"il~ru"l.leJ\ILL~n-Yin 

01 

LLeJ6fi~ LblJ~Yil.~r.J'Yi1L ~ fl1~11ii1Gll.,_rt'tJ1 
11. U1J1J Ltl3Jtl,_. ~ tJ n11~ eJ\11~ r..JfntoJ-1~11!1 b "!J3J"Jitt"JJ el\l,_f1 Ln~ tJ 1 ~~\l~~~tl~ 
1 t A ~ A 1 ' \'1 e I A 1 4 .. \'ltl <V .J' 1:r.J::b1G'l1 um1~e:J\I ~r.Jn11!.~3Jtt1l.nG'leJ ~3JG'l-.'l bu~1eJ 1mn~m!l~~..,., b m1~tl\l~ntoJ-m:::u 

ti'1'l "15~11!1 L "lT!litt"JJ eJ-.'IL n~ a Gl\l'oil::L~tJ1~11~ii,-GlL?i3J L!.~::ti'1 L ~ 3J ~113JL "JJ3Jitt"JJa-:~J1 m~ e1ii-:~ 
qJ 

16 % (60°8) LL~::iim,-~111~3J~~~1m1mnur.J~~.nrn'tfm~11lfl.~~G'l1r.Jtl 
q 
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1 tHJ'ilff1~m-,-1lt-Jm'ilnru~ eJ1~1'n~3TnlileJ-3 it£.J11Lfiu11iln~u~~mn hn1'iln1~ ~-3Lnu 
q q 'U 

n1~-3t-Jmlillflu~n~ru~U LL~~'\.t1eJeJnmNm'iltl.Elnf]~n1~ n17Lfl'Ul'ilrl~'IJLl~~n~ru~U L1£.Jn 
'U q 

Salt stock 

eJ1~11~ 3Jn'ileJ-3~:~i1ru~T;J1nflff~LL~:11 fl ff~~r\EI1 ~Ln~i1ru~1 Li1t1. 1 ~nJ~ L~1ru~~ 
Ql Ql Ql Ql 

Li:Juvnn Debaromyces sp. Mycoderma sp. LL~: Pichia sp. Ldm'1'l'1!!J1ue:n'V11,-'1):::ij~n~ru::: 
LihuL~U'IJ1-3 ') H"ll11 ~eJ£.1 eJ £i~ ~1'VIU1 fl ff<ifvnnU'Ylt~.Ln~eJ111n 'IJ1-3f1f.,~u L ~1q/l~i. u J1m~ eJ 

'U 

~~f1111JLan3JanUmnn11 20 % nff~~1nU'1'l::thrn£.JnWILL~n~n t~£.Jn1,-eJeJntftL~iwrhl~ 
mmrun,-'il"il!:~'il~" Li~lt!.ff1L 'VI~ 1~~mu'Y11tf~rh l~El1~11L tb LH£.1 L~1ru1~ flff~~1nifta.i'Y1U<ileJ 

q q ~ 

f111111'em nn.Yh~1£.J~aru~113j 60- 65 [).,'1~1L'll'~L:fi£.Jff n~1 30 u1Y\ LL~:::LaJ'Ylu!ilmun~~ 
'U ~ 'U 

~LLff.,'ILL'il~~~!ilmltUUtU1t'l1tl.1tl. 

m1iJeJ--:~nun11L~'1ru"1J a--:~nff'ii'LL~~,-1 1~ m111~ a1~11a ci1 Uffl11~11~ a~mn1~~1 £.~1~ 
~ 'U 

tllil"r1u~1uuu 11 ~-:~Yi1 i.~'VI~1t~1~~-3U 
n. L~11J1iluu'1111f1~"L11 Lfl~EitJ~1~U1"lleJ.,'!J1Ln~eJ~U1117::mru Y.. if1 LL!il1~if~ 

if El L~£.1~ El J1 iluen~ L11 Lfl~EI'IJ~1 EITV\11 n17U eJ\IrlU. 1~ £.J~~J13Tua ann Eltl. ~"il~in eJ1'V117;1'U. 
'U 

"' 0 ... 

-;nnu1Ln~eJ 

"ll. 1 iL Y\ £.1 u. L "ll (parafin) Lfl ~ El u ~1'VI U1 i~d~ El" ~\I 'Y1 tl.ff \1 LL<il L iJu i~~ ff::~1 n 
~ 'U 

ff111T~mwm Y\ £.JU. L"lJeJ eJmnn ~1'VIU1En~11J1£.J LL<ilti1 h~m~1,.~n1'll'Ln~itu L ii £.Ju L"lJ~::LL'iln 
R 1 t~.El'il ff1~n171loU£.J11~ EJ\1 EJ1'VI111 uueJ~~eJ i. ~ LL~1tl'i1111nl1 EI'VI~EJ i. ~ 11il £.J 1un11u 

1 'U 

t1~~1uuu L Ylm1EJ--:~nue:nm~LL~:::'1'lmu.'Y11rhmn11~::i1"L 1~1~'1'l::: 1"11'Nm'il 
q 

9.5.4 n1"il~LnflD'h~n1"i~:l::~1UU~:l::@lfl@l:l::flel'I·•Lt.J-a6h~ 
.. "'o "'"' VltJ o'l!'f.l"" .YVI"'..,..¥ .1 ..-..t 

n11L'il11Ln~EJ~1W"ltl.L~nuEJ£.J~" b 'Y11 b~ bu1'iltl.~::t'l1£.J..,1 b~~"lJ'i-1. u11n!Jn11nttl. 

L'1£.Jn11 salting- in Ln~e:J~L~1l~"L11"il:::"li1£.J~~LL1-3~-3~~,-::~11" L3JL~n~"lleJ-3111,-~u~1£.JTlU1~ 
'U ~ 

~~tt'EJ £.J ~" 1 ~ £JLeJ EJ Elt!."ll e:J" Ln~ EJ~::i. 11~unuLe:J EJ EJU 1 u 111L~n~"ll e:J-3111,-~u rh 1 ~LL1-3~\I~ ~ 
1 'U 

1:::~11" 111L~n~"lJEJ" 111,-~u~'il~\1 ~t-J~Yi11~111,-~u.~::~1£.JL~~;fu L"liu 1 un11t-Jm~t-Jm'ilnru~ 
q 

117::Ll1'Y1L~n7eJn LL~3J Ln~mJ~Yi1~tt'1~ffn~ i.11 1e:J~ULL~:: 111,-~u~~:::~1£.JL~aeJnm 111,-~u 
L ~ ~1ifiiflntff1J'U'1i'tl1L ~J1 LL~::J16Ju 1111 i"l dJUL i!EJ L~ ti"Jrl'IAL nlil&rnl!l-tu::~ iJ~"l!u L 'IAEJ1'VIT~ 

q 

LL~m1L~11Ln~mhu·:mmn~-:~i.11h~.en~17"il:::'Yl1L~Ll.b~'!A~n'il::nt~u tl·nn!Jm,-n!d 
"" , ' l:: ..t.l' ..., .. 1· I "' 1 • I .. 1 "' "'" !' L7£.Jn11 salting - out LL'il'Yl--ltl."llt~.n'IJ".l!'IA~"lJtl-3 u1'iltl. ~E.Jun'il 11L~~~"lleJ\ILn~eJ'1'l::3JU1 

~El117EJ'IJ L~ m~11 m~ a~-3L11 Ln~ a~::i.tluci"J1~ ~ EJ117au L11L~n ~"ll a--:~ 111,-~'IA111 ~ e:J111EIU 
q 

1m~n~"lJEI\ILn~eJ LiJUfflL ~c;JL'VIL117~u.~n'il:::n au 
~ q 
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J1 Ln~ EJnn 1"11\iht~11Yhfl113J Lflu1 UEJ<11 ~1V1n113.1J1 LL -ii-:~3.11 dJuL 1~1'1-1.1'1-1. 1i El'l-1. ~ 
~ , 

3JUM6';J::i'~n 1 i~11'Yi1~113JLfluc;l1~'1-1. Lrl El Ln ~ El ~::~1 tJ 1 '1-1. J1'Yi11 ~';1<11 Lnan LLii-:1 ~<11~1n11 0 
, 'II , 

el.:l~lL'lf~L~tJ~ J1Ln~El~~113JLi3J"li''l-l. 88 El-:1~1'lf1L~~Lii1Elf ii';J<11LnamLon.:J - 15 fJ-:1~1 , 
L'lf~L~rJ~ ~13J11n1"1fl~"113JLflu1'1-1.~El.:ILL"lfLflu~iiatu.•Ml~- 4 ~.:! 10 El-:1~1L'lf~L~rJ~ 

, 'II 

Ln~ aii ~1u"li1 rJL un1::U1Um1~f1<11 L "li'l-l. n11~1il ~m111~"ll a-:~11iln~u1 uvi1U~113JLLri , , 
e1 au hlii L~~a.:~ii a"!5itlil'l<11~';J::tbm'li L ~a1 ~dilil~113Jnmi'a.:~LL~::111ilL 11 'l-l.eln';l1n';J::~a.:~ 

'1.1 

a11'lrJ w.n mh'\.1.1 ru 'Yi1 'l ~~uL tl~ a \ILL 1.:1.:11 ULL~:: L 1 ~13.11 n L<11 m\.t Yn::1 <11 n ~ u~ ii"ll'l-l.11il 
~ , 

L~n L"liu rl-1~1.:~ 'J ~ru.inMru.:: L'l-l.vi1'1-1.~113JLLrieiaw~t'l-l.nu.J1m!n ~1m1mLr1n Llil rJml'i'rJ~113J 
q 

LL<11n ~1.:1 L '1-1.~1'1-1. J1'VIUnLL~::~113Jtl1-:J-;i1 L Y.n:: 
... ' 
0 A d "" ... 1 ,::I 

U1Ln~tl't'lf1113JL"ll3J"ll'\.1.<111.:1 '] 3J~113J 

tlT\I-;i1L'vn::~1.:1nu 'l-l.eJn';J1nii'Ln~ a u.:~Sh1~1nn ~.:~tbm1"!5L 'l-l.n11~<11~tu.111"r'm~::LLU\I 
'1.1 q 

1::~u.ffu"ll a-:~11iln~'IJL~LU'I-I.el ci1.:1~ c;l1 a ci1-:JL "liu n11"<11~tu.1ll'V'l LL~::~Iild"::~u.ff'l-l."llEJ-:!51 rl-1~~ 
q , 

~TH tlurl-1 el au U3J LL~il:: L u1 n11ti"1 LLri ti"1 ei au.ffu~ L~ rJ 3J \1 ::~a rJ1 u J1 L n ~ EJ~ ii~113J 
t.l Q..i Q ~ ~ -a 'I ~ AI _d,.:i .... II Q ~ t, 

b"ll3J"lJU 30 - 36 S tl1"!5Uiil';l!:ii!EltJ i.U'I.I.1Ln~El'Yl3J~113JL"ll3J"lJU 35 - 42 S tl1"!5'\.1.3Jllil1;j1'\.l. .. 
'\ :' A ~A V t,.1 Q II" 6' A 

';J::~arJ~oumm~a'Yl3J~113JL"ll3J"ll'l-l. 38-46 s (n~1tu.1-:Jfl ~11ellil, 2521) 

~fllilnru.'r'1a1V111~iim11 im~ EJ ii'VI~1 rJ1tlLLuu ~.:~1 wltlm1LnufnM1 n11~~1i1 
~ 'II 

~fllilnru.'r'1 mV1111tJ LLuu 1 'VIll';Jlnm,-'VIirn 113.1~" ~~lil ttlL tlu~11t11.:~ LL~.:~n ri'\.1. ,-~ 
'1.1 , 

m1 'liLn~anutl~1ria1 ~dilil ~~lilntu.'r'1';11ntlii~1mnm r1 L~LLri 

tl~1i'1 tl~1L,)1 Uiil1-;)EJ3J LL~::t1~1~3J LUU~U 

" 'l.btl~l 

'VIi.:J"ll ellil Ln~lil ~lil~1 LL~::~1nLa tbtl~1LULL"liL '1-1.J1 Ln~ a~ii~113JL "li'3J"li'U~.:!i1-:J';Jiil 
~ q 

~aJc;l1 Ltlun~1tl1::mru. 30 u1ii tbLtlii11n';JuLL~.:~~U'Yl ';J::L~t1~1~ii1~L~3J iimr1m1Lnu , 
' ' A ..,;a!; I 0 

'1.1.1UL 'I-I.El.:J';J1n3Jm aw m 
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'VI~mJiil1~'UJLn~t!LUeJ'il~1Gi1UUen : Ln~tl L'Yhnu 2 : 1 1'il£J~11:JJL"Ji:JJ"lJWllti\ILn~fl 

~:;~ t!\1 ~ \I'V'l El~~dJ tl\1 num~L ~~nJ"lJ tl\1~ ~\l. 'Yl~m un cl :1J LL~ nfi n LLEI~'il LLtJ~ii L~rJ LLiil ::~ ~U 'Yl~V~ 
\1 Ql 1 .. q 

'1'111 iLn'ilm~L u1 LirJ 1 u ~::w:l1\lm~V1~n Lau 'sn2fm~::~~'" 'Yl~rfrn £J 1 u!il1u~~~::ti1\11u 1'il £J v eJ £J 
~ 

1u~~u1i~1:JJLiilniil~ L~niil\1 ~u t~n~'ileJ::n1 '"~"dju!il1l in~u~~1 uJ1uGl1 n1~'VI~n~eJ\11"l1' 
~ 

l1iil1U1umn mh\l'll'mJ 6 L~eJu 1 uir~~uu~m~'Yl'iliileJ\IU1LeJU tsn~~1mL Vl&'i\I~UL&i:JJGl\ILU 
~ 

L ~ f)"Jh£Jiil'il~::£J::L 1Gl1LUn1~~~'ilJ1U1il1 

'VI~nu1il1~1mn~EJ1ueJ''i1~1Gi1u Ut'11 : Ln~eJ Lrhnu 7 : 31'il£JWn:JJL"lJ:JJ"lYw'lJEI\ILn~El 

~:: ~tJ U ~ :;~ El \1 ~\I 'V'l El ~~::iJ fl" rl'U n1~L ~1fl.J"ll eJ\1~ ~U 'Yl~ m U n &'! :IJ LL~ n &in LLEl~'il LLtJ ;i L~ £J LLiil:; 
'IJ "' ~ ~ 

';l~U 'Yl~£i'~ti1L ~LTl'iln1~L tb Li£J u&'im.J 1 iLEJU L'l12fLLGl::~~U'Yl~rl1l1 £J 1 u!il1Uiil1ti1\11U 1'il£JVEI £J 
~ ~ 

hh~UtJ1\Iti1UL~iH:JJL1iln1il~L~niil\l 1iL1iil1L'Un1~'VIiJm.h:::JJ1nl. 3 L~eJU LifEIU1il1~::~:1JLLiil:: 
~ 

L~n~u ~bfl'il~1nn1~LL'ilnlil1"1JEl\l 11J~~U L&i:IJ"lJ11~1LLiil::J1 Ln~ El L ~ EJi'n'JY1~113JL"lJ:IJ"lJU"1J El\1 

'VIiJnUGl1~1mn~EJ1ueJ''i1~1ff1UUiil1 : Ln~El L'Yhnu 3 : 11'iltJ~~113JL"lJ:JJ"lJU"1JEl\ILn~El 
~::~uULL~ni1mLeJ~'ilLLtJ~rh~£J~1m~m';l1rul~ 'VI~n-A\1113 1u 'il1nLL'il'il'V'lt~'VIm'il ~iilnnu "' ~ 

&ittu~::i1LLiil::L&i:IJ"lY11'VI3J1n lJ~~';l'lGi1u.n1"ll'tt::tl'il~·hL~LLUU ~\IL115lU ~::~~~LtRm~Ln'il , 
';lin LL~n fin LLElfB''il LLtJ ~;i L~£J LL!il::iin ~U ~~LLtl Gln mlEl ~~ LTi'il~1n m ~'il1 u"lJ11 'VI :IJ1 n U iil1 L ~~ 
~~m~mnut 1u71.n~ l~1lLnu 2 L~ em ilu::tfu';l::ih~Lui£J1bnu tu 

th:n,J tUJ (thn a aJ) 

'VIirnu1il1~1mn~eJLUeJ'il~1ff1UUiil1 : Ln~El L'Yhnu 7 : 3l'il£J~~113JL"lJ3J"JiU"1JEl\ILn~El 
~::~uii'LL~nfimLEl~'ilLLtJ~rh'ir.J~13J1~m~1rut~ 'VIaJn~\ILl2 1u u~~~ht1u.n1"ll'tt:: ~iiln "' , , 
ntJ"lY11~n "1l11i11 'VI~El "lY11L'VI'ilr.J11'iltJ1ieJ''i1~1Gi1Utliil1 : "1l11 L'Yhnu 5 : 1 U'il~-h1~ , 
LL tiu ~\IL 13 lU ';l:;ih~Ltl~tJ1~Ln'il~1n LL~nfin LLEl~'ilLLtJ~ii L'i£J LU~Uttmft lJL~L'il~'il 1 u"JJ11 

~n1iLllun~'ilLL~nfin , 
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'l'h;nnn.,~1L~n 6) ~L1rm11 byH.J U11ll'VIirnn'ULfl~e.J 1u5~-:i1~1'!,1, n., : Ln~e.J L'Yhnu 
q q 

3 : 1 ~.,111 ~""' ~1mL~~1iJ1-:i::L'VI£Je.Je.Jn u1lub~n';Ju~::LE.i£J~ 'VIirn~e.Jlu1\Xd'i~m1LL~n 
~1"1le.J., hh~ud:Jum~EJ::5J1 u~1inriu1~ ~.,1-nn~1u1u 

m':i 1 iLn~EJ 1 um1t1Ue.J~fm~vlcYn LL~::~~ '1.31 ';J:l~~~~.nrn~cYn LL~:~~ la.i~ih~L~~ 
'V1'1e.J1~Ll.li£J1nl~ ~.,d'ifunmnmrnLn~EJ~1i ti'1~ e.J.,m-:icYn ~~ la.i~~-:i~LLli£J1 ~EJ., 1 iLn~EJ 
~f111~Leff~effU~1n11 10 % LYle.J1iLL~n-timw;n~LL'Uf1Yh1m~'iruLL~::~~~n1~LL~n-tin L"liU 

"' 
fi~~ trnm~~eJ.,LtJi£.11 'lJ11Le.JeJLY111 ~::a,h.,~e.J~LtJi£.11 LL~tl1~e.J.,n11~n~~la.i~1~L~~eJ~1., 
b~£JdbL~::f1.,1iJEJcil~u1U') n~eh'l1if111~L"Jl~effU"lle.J.,Ln~El~.,n11 16% ~ulu L"liU ~1LQ1tl 

~ ~ ~ 

~.,~El-.'1 ~::a.h.,~eJ-.'1 LL~::~::U11~e.J..'I d'JU~U 

1 um1~a.Jcrnu~:~~ la.iit~~~EJ-.'1~1 ~J1m~ eJ 1lX~n1!1-ru:u':i1n~~~n11m1~ u.,LL i.J 
LL~:: 1 un1m"lla.,m1~EJ.,L~~~.J~ a.,1 if111~Li~iu"ll a.JLn~a~.J f111~ e.J.J1~mL"litrn ~~ 1~1 u 

~ 

J1m~a~i1Y111~Li~iu~11.J1::mru 8- 10 % riau LL~1fiEJm~~f111~Li~iu~uL~eJ~ 6J "ilU 

fl11~L"Ji~"JlU"lleJ"'J1Ln~tlfl~~U':i::mru, 16 % tl11if111~Leff~effU"1Jtl~Ln~ eJ~., 6) i.,LL~~U"il::th 
~ 

Li~n ~~l3JL~£Jd 'VI1tJLL<iln bv-l11::Lfi<ileJe:J~1~;n~El~1.,11<ilb~1bb~::d"UbL1-3 
q 

L"liu ~1trnmlilL~~'V1'1EJ~1i.d'BJ ~~<il1~~'VIirn~1trnm<il~1mn~a~f1111JL"li~iu 

10 % 1mJJ1'VIUn"lle:J.,~1~nm<il 'VI~.,'VIirni.1 1 ~""' UlLUEJu'lu~au~am'VI.nii so a.,"n 
'II q '\J 

L6Jl'~L~~~ dJun~1 10- 12 i11~., LViEJ~~f111~~u LL~1~.,u1mf1~mn~a 1% J1~1~ 5% 
q 

LViEJu1.,LL~.,-:i~LL~1'VIirn~~ll'Eln 1 ~""' t11l1.JEJu~EJm'V1.nii so El.,~1L'1Jmon£J~ Ltlun~1 10-
q q '\J 

12 i11~., "il1mfu,.b~1trnm~m'l'1u1iuuu Lvlme:nJ1aan u1n~ui.uauE.ln 1 i'u 5<i11~l'VI 
iJlil~h1lXLLuu ~.,'1.-r 2- 3 ium~ "iJ::i.~~1i.d'l:u 

i.t1i"iJ1 n n11<il El., b u'i £J11lil ~ n11'VI iJ n LlXL fi <il n1lil LL~ n Yl n 1 iL n ~ El f111 ~ b off~"JJU~1 
trnm~<ila.,Lui~1r:.~~~"il1ntrn 1~.nm <ile:J~~1t.JJ1m~e:J~i1f111~Li~iu 5 - 10 % '1J11Le:Je:J 

Lf111~~<il';J1nn::'VI~1u~'VIirnt111mn~e:J~i:lf!11~Li~iu 2.5- 3% "lle:J"'J1'VIUmYn 
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... 
;iih 

~~~-;nnk1L 'VI~tl\l t~ ~lbk1L 'VI~tl-.13.11 LL"llli1L'IX'V'ltl\l~1L~3J~ LL~TI·h L1Jit-:~1V;' fm fl ~ n , , 
0...0 ~J ,::II A .f ~ .A' C:. ~ A ~ A .J#li J" 
n'lJLLu\1~1~ L~3JL"ll'tl~l Aspergillus oryzae L3JEJL"ll'tl1'1L';l1Il}';JUL~3J L1£.Jn {l'JL'VI~tl\I'Yl3JL"ll'tl11 

L';J~Il}';h tf!~ (koji) lb tf!~L1JLL"li1uJ1Ln~tJ~f1113JL"li'3J"li'u 18 - 20 % Lilun~l 1 - 12 L~e:Ju 
.., .......... ~ ... ..r " '~t .., ~ .., ... 
b~~ ~~lHJ.b'YlL~lL';J £Jl m LL~nLtllL\1. 'V'll:"ll El-.1L 'V1~13J1n1El\lLL~::'JJ1 L "ll'El ~Wn11'V'll ~L';J tl b161f';J: b~ 

~~~'11nL<;i'1'1XLL;J\lU11l1~~LUUrlElU~L'VI~~3JL~n 6] it-:J'J,hL:Ba~mJ.b"Ml~ 100 tl\1~1 
~ , ~ 

L'll'~Lifi~~ n~11h::mrn 10 - 15 u1ti ~\IL'IXLvu L&i3JL=ffm1 Actinomucor elegans Lnu~ 
EJrn'VIn~ 20- 25 El\l~1L'll'~L:n~~ Lilun~1 3- 7 1u ';JULn~Liu1~W1111 L';J1fl1Lcil3J~1'VIU1 
, 'U "t! 

1nmtu'lt1LtlLL"liLuJlm~El~ilf1113JL"li'3J"li'u 2- 5% ~~3Jrl1JL1ULL~\lLL~::LL"liLl1J1::3J1rn 40-

60 1u n11~El\lLUJ'1Ln~tl~f!l13JL"li'3J"li'u,-::~uif L:5El11';J::'V\~~n11L1J'iru LL~LElUL'll'3J11J,-~LEl~ , ., 
d "' .l' , t Q ~ "' "' .....J".- tel!f'4 ~ a "' ..., "' .J.- "' A ..., '1'111~11\l"lJU.'iil::~m.J 1J1~U b~L'i11'VW~11'YlilJnlilU1a'~ m~El\ln11Lm'VI~~LL~\I';J:~tl-\IL~3J"1J11 

~ ~ 

..J.,...f .C " .. •'l""'....t""'"' 
LL~\l'Yl3JL"ll'El11 Monascus purpureus 'll'\l1Jta'11\la'11a'LL~\l'Y11 b'VIL~TVW3J~LL~-\I 

~ 
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