[ Downloaded from nsft.sbmu.ac.ir on 2025-12-23 ]

olnl 218 gluo g 4ax5 pgle alxo
Yor-V1) olriuo VAN ylbiummo; aoliofsg o o ylosd i Jlu

S0 allie

' ol aible LSSl (s Colas dp ¢ 8 ile deallae

Ol el st dgd (Sdh pole olRisls ( 13 mlio g 4855 psle caSiiils )oiS L3¢ mlis 5 sladss Slibsy gl (bgmeisls Sladsd aes =)

et (S pole oKl o Slié mlio 5 4AET aske 0aSails  lid mlio 5 sladas Slided gindl (oliE @l 5 pole 09,5 JLtils i Jgiue ooiugss =Y
hedayat.s.hosseini@gmail.com «.l,! ¢ )| 45 ¢ siige

Ol Ol 5 e i daeds (Sl pole ol plde mlis 5 adss ouSiils ( ol mlio g 4ds Cliass gl (ol o g psle 05,5 Liils =Y

°n

A4

Jlazsl ial33l o] slooe] o o iete 5 o5 45 3,1 peiies bL3 | s )lidy b e sl o,k 5l s 6YL jolie il
VIT B sl (oo oo b0 a5 alei oo aogs (silige oplosle culple wile (CVD) (Bgpe - (o8 slagslor 4 DL
g (plab Sd) o 15 IS5 @y s e lie 51 (S 00l (5518 (155 SVpame il 28l 55, 50 (i 05 F) S
5 plab S (slao Slac 5l dny ol (5550 dlio 0,0 (g, B il e 5 bl b 5 ot 3 Slae b cloos,sl 8 o Sod
WS o ol (S8 sbes 5T 8 adss s,5ld yo 1) T ralS slaSal) e

Ont o plab S sla 30l g (SsS lros gl b (S ialS GolS sladalS (S iUl (ggzmin Sl eslitul byl (55950 allie
5 bosls il oley obol 5y @Vl Ll ol s ploxil oiisS (sloos s o Ko talS sla,Sal, b alad, Lo IST &Yl
el o bl (5550 lis ol 3,155 Ban b lagyT e gge bl |

Cedib g of iz (il sl oatin sileled Jolds a5 31 ouds (5,58 (2895 Y game 0 (g3 ,Shes A8 iz plab S
ol e BS85 lr oz JLal Jeted (BT e anyjeSians Gl Bl dse sl ot n Jlal GRIEOT )l
5° ks ke 2alS sl ale g, (5T sloes T8 0 Sl e el 5l 80 il o (Sibias L ols g pab ol
51 oolil by, (slaale ol yon & (KCI) pomlty SIS o3ng & Sas (slomjSale 5l oslital ol 45 5o 3925 ¥ game ol

Al o Sa S S S92 g ol (sloodiiS s

Bras a5 5,5k 4 ‘ML’@ w; Lgl.(bo.))j—‘)é o }l ‘53‘..'\.& Vgase )0 i als ‘GS)UZ:J 9 gs““""'\ér‘ slagylosl @L@f NV
9 ‘SM.J‘A.QJ 6L°uLA)LAJ “S,b.s c.)L.Ao JJLM..A l.: Jw.:l.a ML} ‘) Lg).\mJLM: ‘S?AJ) u«)ﬁ) 9 LS:‘A.C 11,.:)) JL’> U,A.c )é 9 Q)u CJA.] |..\.C )| 03S
9 UM.:.) Lg)ls..o.m 6Lm].,.m.a 459,." Jo).w L c..\wla‘sn ‘5.43[.3‘ Cawd ‘Sald..c QYBM L U8 u...@lf RV g)id.il l.: IXVeLY dfa.a LgLQos)f

Wgd 13 g oy p Sed GBIl (LA (Soelerss A

b sl Rl ¢ iisS sbosgl b o Sod o Slas splab Sas (20l zgulS 55

doddlo
51 g FSAL: Food Safety Authority of Ireland)) wdad p2b leie an ar 535 slalae; 5l S
;o (FSA: Food Standards Agency) _olas slas,laibin! 3y9-0 dde 15 glial pab Toa S waid g 005 ,lagSS
o dailye, cdl o ke a5 il ools lis LSS Bro Lo, jgb 4 Sas 05 0l .28 )T oo )3 oolanl
Sed o5 MYV ) 2,5 VIV VIR plab Ss 3, 3 ool wl g Caio ;o YU s il g o5 4y je
plabs Sos B pan il 50 ol 5o () (V) wib oo (plabs adpl o lae codlw sl 51 3l gla 4138 08 oo


http://nsft.sbmu.ac.ir/article-1-1072-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-23 ]

Ken 5 a8 cule daallis [ o plab Sas i

v-¥

oS Gogb ar adle (255 slros sl 8 alex I olie
3y Jl e 50 9 0y DU 1SE eab jloaisS S pas
Oyt (s (55 slmos ysl 8 j0 Sad 50 Shae
I owin 3y Sed palS 1 (BB (SO3eleiSS g (o
i 5 S sLas, Sho 51 s Allin 4] ,5
slmodyglyd adsi )sld po 1) ol (rals sla L Sal,
S o0 Ol (b5
sgS od 9l 15 50 plab Sai (0 Slas i
g SlS 5 St 5 (S Olpre 4 plab S
ez odd (59l B (SLBsS DY gaze ;0 adg o eolaal
Sl Logasig m il lad Jolds a5 0)ls (g0 ,Sloe 25
Jlasl aal3 3ol (o lagSs cd )b 5 Ol iz il
e A jsSmy Rl (Bl dgte sl Loty
Sl oy e oS5 st Jol et w2
OF) 28l oo (Sl iSL (olg> g ol
L 5isS sloos T3 )0 bk S ipab (g9, Soi i1
4o oy (pl 45 358 o0 pab S Zacl (5)9h 030 Sln]
Sad g oyz -OVF) ailbse o] 50 95350 (Na) o Cle
0u (55518 GaCdsS (cw Sl s st )0 Olojed
W9 oo (690 prb waiS el g alo 8
2 lade a5 wisls las (Y- V) oL, 9 Ruusunen
30 73U (595 030 Ly 5 o iy (sl e 5o
el i 6558 030 (7 e (RIPBIL &5 655k
Sade Glydlas ols Hlias mles iz ee (V0) ob o0
Sl 45 ik 4 wad oo 18I 1) (698 030 (g
SdgS o3 L olS SdsS S peen (0 (598 050 S0
U o ol by ol 1 3,0 (8 ity Sad e 5V
7 e Sl ez 5)5d by e e
seban gl olié Y game o Sed Grals all se
245 gk an g pladl ol (paiz (b o sl
(8) ail 4l e ,3b oS Brae hpdy
2 S g sl Shos I (S 128l 59y p2 S
hrdeae Sla g Plosl oad 59l lacsss
water-) ol ag Jlasl cud,b o Slee ol ol oo udgS
C8l g a2 oo ly8l ] e yig , (binding capacity
Sl )l cd b a8l isu oo S5 |y Jyamme
oealS |y coy sl iellsS o (water-holding capacity)

(uiciness) s ,locl 5 63,5 Liali8l g0 g B3

L ol o) 85 ol 3,8 58 (sl 53, 5 05 VO Y-
WHO 3,15 3eb (F) ail oo o g ko il ¥
15 A D (S o dpogi e Y+ oY Lo 0 FAO
03y oolaiwl (F) 0l oo (poows p,5 Y Jolas) 59,
g | slaJlo (b o sas anl b slalie o S
ol 00l HFasS Brae dodhe 950 0 SIS j9
0558 olalllas gl a5 i sl oy b LS5 oyl
ot (LIS o) plabs S ol B pas olo lis
05> $)badn )lem Cé -t ol o s fale
S8 @it o) 5l o 0l <8b 0 (0) Wil o
s L, w55 n 55 b il @ e g 4 S
(F) s o (Bl 5 |y (Bgpe g (S slags len 4 D]
s e ol el 5L 8 Bl 3 iz o
(V) 95l o0 (S (S 2l 50 pae Ojg0 50) Glginl
Logl anolsl jo (Bg5e 5 (8 lagslo Loy "a3e
30 dA) Gl 00l 00 pueBT 5590 o VP aYle
g e slaan jo 1S5 el Tsase <Ll yo a5 J>
Y gk TV i Bgpe - (B (5 )lo 4 Dl efitnne
Iy o5 @)lidy plab S cdl o Grals (1) wil oo
4 oo Ldlite § amd oo 2alS Sike oligS (slao g0 5o
S e s S 9 (B9 9 B Slasilom j9n 2
2 oge Sl glaploiles Js frem 4 058 0 )]
oy 1y 18 )b 3l plabs Sa il o Lzl (ol
gl 51 (Ko 0ad (55918 (b5 DY game (V1) WS (o0
S pl 0 a5 (5)5b Bl os s allyg) 8Ly (Lol
SV IA Y10 i an () LS el 5 (V) pleadST ()
g CmigS Ao bogpo i adilyg ) Cdl o slas 0 1Y
ssbie 4 FSAN ¥ Jlo ;0 able (SsS sloos sl
55 s o (5515 2T Ngarma 5 K IS
S ol all) QLdSil i mlio ol plab Sad oS
Todd Sgaw S CadigS 50 Sod ke gl oSN ol yo
LS L FY g sl 3 Fe S pean O Se
s o 1 mlio by malS ol W5 oy
Jlos U 1y gloas ool Glaal FSA oY+ -8 Lo 45 .55
Sad oy 50 Seod ladie jiSTas ol jo aSs,S jase VeV
VIO 00t g ys) ot Lo isS o g Sei o Sgu
g5l Slrody51,8 5 05V 5 e o SV Gpsges )5
Baa (V7)) 090 digei p,5 Voo 00,5 ) 0ad dguil Sd

QYM PRI W u...{blf‘wk\.e‘; ‘_ngoLo)'Lw C’_»Le;


http://nsft.sbmu.ac.ir/article-1-1072-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-23 ]

Y0 AR ul.wm) ‘\AL’°)-’9 A a)‘.m.f; er.O.ba Jl.w ‘U‘)”‘ u.,b& C.sl.u.o 9 4.:.).:) r°91-° 4\1?90

0 035391 b5 Ol b Sas o 55 (slaos gl 8 j0 a8
Sl ) o, Ses DlaS 5 Koo b (BLal sy (Sl
OA) 5,5 aslal ool lidl
NaCl ol @ g, oy ol yo Koi il
(9= s B pan usS 15 Ygona a5 (5 Mie T 51 ;2eS)
GBSk (L) 3 Toas eSS (18,5 L 5 ga
o)L ¢ Whiting (V) a0 o ol S |, Jo—ass
e IND 4 TF e ) S mhaw ralS oS aszdl, (VAAY)
S9-S s 9S8 50 (o Sl jold @ p Lo 03 4
Ol 8l EeL VYO an V0. ) s e ol (Y 4)
o0l Er S SbsS )0 b puglenbgSY Wl (5o
SLacaiss )3 Cu il g Sl G iz (V) 9 o0
(YY) aed o 7y cote SYLaiil g J2d o0l gl Jos
2R L 5 S gl 0l 51 15 5 o olgiig
sl 5 5,80l oo oo ol S 5 L QT OO
25 S8 s 0y90 0 (g9l 8 (SsS SYgams
J_ub )L.\M ‘_gjl.‘> IR (5)3—‘)5 Gw; uyioa.?bo MLC‘
lj.»).aT 9 A_J).)‘ ‘uLA—AAA-li—" gSL"’)ﬁ*“S kS"“"Bf GLEOOJBTJB
0 OleS 5 ple ( Sad podle (YT (YY) vao oo LS
S OlgS oo SlaS 5 onl ez ) digd oo Jgazs 5
3,5 0, Lil (puimw 7AY/F) Dlalials mawsin g (podw
4,5 (VAAY) Breidenstein a__sJlae 3 b Lol (YY)
)'| S—o 0 A RS W S0 Y 65L> b_»_...:; LgL&:o.))sT)é
ghans g Elgil g 00l (591 Jos (1555 slros ol 8
o ‘ML@A FSA Ja_..ug.' IR Mﬁ.’ )L.\M )| )—A—AM-AJ S
CingS 5l ool slaos gl 8 Cdil g 5 an o a5 J>
Oelplo il oo 00l oy Jlaae 5l S Sad o of 0
as o pl g LeldSSl o igS slaos gl 8 oS adgs
adl)l g Sos yualS cpa FSA Slblpiy plxil jolais
o Lol Sos alS oS o collad o035l oY guame
AU i slmosyslyd s Fasle plaj 5 b scdly
i U ieS b Ss 2l sl ol plis 1008 e
u_n.\.o ‘LSH”; ‘_QLQOO)Q—‘)S (_g)lf..bl.n UL°) 9 p.u.‘o suﬁla B
(?) Cnl 00 \)LQM (_g).t‘).u.u‘

Puolanne gRuusunen .(%) sg-o o SisS sloos,gl,s
23 Seei J1alS 9,90 58 (5 9, aslllae S 0 (V10 0)
PNaCl i gl 1) 483 59 ¢ nssS glos o8
ol (VAAS) Hamm " b 00,8 # ke o] & L
ol ol 4 035 s S5 Iaciedbgre 45 CT g 45 0iS e
9 Offer ‘a_s 8 a5 s> 10 weids oo Loyl p,55 Ecls
Gl bINa" g a5 0 —o slgiis (YAAA) Knight
Loy ] o o o5 | oy 5l cglalls oS5 locodld
lonpsym & CF Qb Jlail (bl » 1) 995 4ns )8
5 Offer) (lidme (nl s 8 Gebo ioled (b (b redsee
axils g9y Sl el s yubgn & CI Jlasl (Knight
S 4y e 9 095 o0 (2 jgme Db slaJoSIge (o
b rdore aD (ud o5 Soles 50 5 sk Slacaadl
odd oloul p g3 4 W50,5 Slpiing iz e bl e
S g 2SI A ol b oy Saped s NaCl g
4 by o Yiais] cutigf (gl ety o NaCl il il

o S O (g JLal as bl sl o CI g
e e 4 5 ABb oo F558 o loinatiyp 4 Na' (g
s Cdx (0wl e I8 e siey yo hie
Ay oo (g 5O Cerie sleog S lawgi CI sla g
4 48 358 o yieS PH Caoms 0 S iSUlg ! “alas i
% e g e ol Sen p (h s e
255 Oelnle s ablge S ySlgnl abais 5l 25,5 pH S
zlziol (VF) ool o il ol Gyl s, b 4
0091 Joe sl p 95 pLSae 5o Lad pdgne 5 0 jgme
oad (6,9l 8 slac s 0.0l ol Cuenl CllssS
Sloz @Y S Sl )0 Jslowe (o pdsee sl oniign
ClgS Dlakad a5 wipo oo JoSid ClgS Dlakad mhans o
Sllaae) 4y (ol a8 (oo Jaie 2 4 Sy 5l o |,
olil Gl as wil oo o)l > lawgd 0uls daeie o gy
J—ie Sgpdgal SV gazs (0 0 l0 0 a5 395 0,
3B 0 Jsdome Loy (5995 ez 5 5985012
JS—iS oy Slbl 3 (g ol S gy
Lis oy sy a0 sk ol 5l 45 wies e
Sl LSS sl goten Sl oS Sl (1Y) 058 e
9 Ruusunen .a_sb o soi (5,918 (b5 Vg ame
b sl iy o8 cutssS a5 0in,S 3,5 (Ve o A) o) e
o WY 5l YL ala s L avglie )0 Sl oy VY
asels plis LagT uimps 0,10 (6 s cou il (S


http://nsft.sbmu.ac.ir/article-1-1072-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-23 ]

Ken 5 a8 cule daallis [ o plab Sas i

&

Jbo )3 098 o0 (5598 (B Cews 5l 5 (L )3 s s
Sloolaiwl 4 S 5gad DLl FSAT _ole 4 S Y2+ 0
PRI PP V-YE O PRI S EIPE SRV AP SR WP F Y O
Syg= 3 Lo SlSS iz ed 055 )3 0l 950 Wlg oo
sl iyl sLbog, S hny 55 aliy b ol
Solost 53T Sl S cpay e L5 ) g5 b
Sl JUT 808 Gl 5 o oS sl
= oladss cdel FSATD gla S5 o, Je (V) céb
KCIL plab Sai 052 (25l b oo 28l 0 Grals
(Y++0) o)L g Ruusunen g.d> gudo .aiol 35 aie
=55 slwod sl o Seas ol (6l s e
Pansalt (YY) ol o oo o Sai bglso jl oolatnl
S s 4 S Wl o Kb sl Rl | S
o IS b s 51 o Ly S5 0l 5 058 a5
Sel) Crd -L sl g0 g e Slilg ey
slabylie ;S0 5l coulond Silr (8504 4]
5 So-low salt [Lo-salt ay :)ls5 o KCI 4 NaCl g,l=s
oo ploul wlallas (YA) 5,5 o,Lil Morton Lite Salt
slaod 91,3 a5 ol ools -yl Morton salt &S 15 lawgs
NaCl /£« bglxe) Lite Salt oS 5 L ool adgi ossS
03 Sed oS 5 H—olBg (yo—ely e (KCTT -
Oladllas o il S sbhaiges b alie canb « o5
Oge—wlyaun Salt Lite g,lox bade a5 olo ylid gom

(V) 0 o Lo 1) (2g glmon gl 3 50 uig
e ool Ao 0 YO-F. as v oo lis Olalllas
B Gl 4 51 o s b 53 i il
55 W55 s 4239l oab b sl o555 S0 1o oub
Snled (hpde JRB 1) 0390,8 0 KCL I 6 5L polie
Ui sle gl jo a5 5 Ls (V44Y) Collins (Y+)
KCI/Y+ ¢ NaCl 7Y+ bglxe 3l oolatwl «Sgz ouds ools
3 68 mine L MeCly 7Y g NaCl 7Y+ byl Ly
S leasged an Comd (S ey 9 605 ook
S50 ;0 (YY) 0,100 (Sad b o5 oads adgi (sloyausls)
ols (Y438) o1 )LSan 5 GOU (5 yuass sl g
&2 NaCl ;5L laie 4y KCI 5l eolail a5 aisls
ol iz )5 Jyame 3l 3 )l (ne 55l
«Si g odel Joe slacieS o aS wdl i
b 0 (6,50 e od el SLSY g KCT 5l oslacul
(V) 09 Sod o0 Fr (30 wllgh oo Jaame

sl ,5iS oLigS leos 5,8 0 Sad g pudws lade. ) Jga

o e Jyaze
Ocr e (Ve e85 (o)

Ol ] LandSS)
“IV-110 Ya--0a- [
\B-YIY Freo)eA- s
VA-YIY yY.-ay. 5 5iSl 3
YIY-Y LY ey el
/A VA« Yl
Y-¥ A e=VVA oz 5 g
(S 5ol
Vi Y5 o5 iyt
Y/A Y- 5,585513
YIA V- - oaal o ygndlt
YV VoA (5395 _pupuiges
FIA VAR Yl

g5 §Bod y3l 58 jo Sed alS slashg
wlalie 5 Siai e jzalS ol Lol s, 4o
)90 B9y e Yot g gl o)1 3529 00l (59l
iy IS 090 Sead Slo a3l 3 I 4 esli]
Lo oler ol olon a5 ouiililgy Jalge ol o
looa s apais jloolawl (g, puogd 09 co oolaiul
30 J9 el (6580 030 boaisS wals cpl abl oo b
ey o=l i oo (RPN (6558 050 S b oS 5
b (595 030 Sl o5 S8l (e )3 0SB pas
S5 S8 gilmdine g Gh9) WS (o0 bl )
S S s (595 030 syl )o a5 adl oo Sel
03 ozl gl Sad (6,508 ke plply o)l (o i
oo (5S35 (T0) adlon 515 0590 (6590
wdloe ol ol an e Sed Gl 3Rl Sl oslind 6l
Slgo Toaips JuSid dlge oy il ) 5l plads Sos a8’ >0
plb S 050 2 (BiS Bras uizee b ol
5)lee cl2l 5 5 0les S Sale o (5505 (slalic o
(V) sy oo S5 4y Slads Sas (40,5 Bis>
DL ey o)l 1S gl (30 51 ool
Sl o5 slalis 50 Sl Sl Cn S gl g Cn e
LIS g s 0y IST boglse a5 conl ol cnaline Lol ail

ol Cel (Johoo D90 ) B0 B o @ pnliy


http://nsft.sbmu.ac.ir/article-1-1072-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-23 ]

Y-V AR ul.wm) ‘\AL’°)-’9 A a)‘.m.f; er.O.ba Jl.w ‘U‘)”‘ u.,b& C.sl.u.o 9 4.:.).:) ra9l.c 4\1?90

SLo g (o> o Ty 45 0B ovalive (5l
S 0, (65l s Dglas d wald sladigad b (s090
Sloaiges 5l iy MSG L ouls adgi slodiges 1o (5,55
S psges o Cyaiz ot 593 Ribotide by o a)gs
Faldes b (BaLS Srae 61 MSG L osd oy
e 4 (Bitter blocker) b “ou S Cuxilasm.(V0) 54
sladslw 3, 2 1L (AMP) Slindsio -0 155001
WS (o0 S gl e 40 050 (omas Su S jloge oS
b Wlgh o il oo Betra ol (g low pb oS oS 5 ol
500 R(YA) o —isu oo |, KCT / NaCl by e
PU 1) SeieaS s el 5 G5l Ol o0 S Sl Rl
5 ST (ST oly> 5 it 050 595 DL 5 al 0
VO Rl 030 Ll 5l ol San 5 0l g, S 00
0 SlaS 5 ol 5l eolaiwl gl Lol Lasgi NaCl oo o
Jo o glaoasas Jlail | (sl (2555 sloosyglyé
Cl 5 San 115 20,5 ool atwlis 5 bgas daslaws
O X ool gals Of 6 )lgS cud b S als' b
) pely SLSY § CpnlS 51 (1388) ), Kan 5 Gou
50, ey HsS lmes 518 10 Sai 3l lgie
Ve Rl et Sla g j0 a5 3l lis il
sl 33y el sty LS L el L NaCl sy
sl ely VL zsbas ) pensly SLSY 5l oolil Ll
Jroe SLotdsS 53 S (oo (oralinl (G e Toje SO
ey SLSY 5 KCI a5 aps o Gl s Ki5 5 ouke]
Fe ol e 3 ol 5l e (g a5y
algi o KCl g S a5 > y0 10345 NaCl as o
a8 (VY) We—s NaCl 35l so o Ve U iSTa s
J=e Loty Sl 5l oud gie Y ganme o5 095 o0
599 1y (6590 Toe ol S Ules (Mycoscent) couwsSole
b a—e Mycoscent .o jls o 9,5 adlsl
O lgi oo aF Cenl laaSgilS g ) 5 el Sialigls
o o lac (YA) 0o iolidl | (6 0d pabs Sad 10938l
Syte Slp (b5 pab canSaals lyie 4 Wl o 5
NaCl sa el b oad adgs sf (sloas,s],4 pabo
SaltMate )5 pb b oS 5 ol 055 1,3 oslial 3,50

(V%) 245 oo 45, Maxarome Aromild Provest
5 amelz IS0 & Ysane s 1S (oK b JSb 09ty
IS Jlae jo ouds jog Sod 3l eolaal il oo Jlaws S

o p Oy S Hlade LalS glp by (lgie 4 slaly

Algi oo Dlaud a5 Wlos )5 ol o Sldlas oo
Al dde o (855 slod gl 0 Sad als (ol
G et b 2l 6l lind Ygene (FY FY)
oolaiwl o ig8 slmod gl 8 10 sy 005l dgupn g o]
Syl talidl el (b 008 Gl L Lol s e
pls g oaal Joe (iisS slmosygl,d o O (55l
Lot 9, 2 ol51 shie slosl a5 (5ysk 4y i oo
395 4 sy ol oty alowy (ns 5 WS o0 13
U cog ool Heba lbolawd o Sl 0uS 0 i
@l SlaS 5 Gl 99 2 &5 55k 4wl oo plab Sl
SealS 0 S e SS S0 Ss 4 ol Sles gl )2
oo Lol il 0,5 st Sl (glacSas il uotns
i Sl ol o NaCl 51 S Lobul by ] 6 o
5 9,8 praw 3o ) YANY slab o g oo )0 YV/TY
1D Jsmame 3 s Sl 3l ool ke ol ogdle
Slawd ol oo 2oy V-F plab Sas 0590 50 (Jg 2oy
stilen g adlbioe s 2B )l Sjge 4 i
Gl JPgo Fgs Dya8 g iig pn olasil ol Jlasl ;o NaCl
slaos gl b 0 15 6,50 SluS 5 Slawd pogdle (YF)
SlasS 5 ol S o0 )3 oolitul 590 Sod o5 (D55
Ol GbsS slmesgl, b ol Ol (5 lagSs o b
Lo b oo, Shoe Loty Jold g 9aind s
o bt J5 S5 il e il 5 laasolSs 00
oS 1y (5 S ile S e etigpmy olanil g DS
XY Sgis o Jpama b Caias g plod aely 45 an o

(VY
sl J—ole g pxb (sldou_Cs wuid jl eolaiuw!
o las an (g5 e prb slroaisS wais lreudiligy
o)Ll LaaisilS s 5 SlabislS ooms g0 dacliSY « ez
oles glboi S 50,5 Jbb b pab (glbonsiSauads 5,5
WS e Ol (23 DY game o 1) S alS kS
5 oslial b a5 wizdly s (VAAP) ] San o Pasin (8 Y5)
Ly 1) Ribotide byl ol ) on 4y 00l abai KCI
O2s1sS 5 Dlandgie (njenl sloodstlSgisn 0 (o)l
ez 50 [y NaCl G pas 0o )0 YO olgi oo (Olawdgin
(Y- V) L2 g Ruusunen (YY) ols ol S Sq >
3oV g0 8 4 Ribotide 3 MSG 35 a_Swisls oLt
Ol b Sunt b oo LS (6398 (Sl g
59 VY Sl Jlo ol L asl e Gl 8l o5 o


http://nsft.sbmu.ac.ir/article-1-1072-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-23 ]

Ken 5 a8 cule daallis [ o plab Sas i

YeA

rl s T8 5 VL L (550555 5 58 5 s
(F+) a2l o 5,530 5 i 2l ol sl

3 ot IS, by sLaplesl g s
s il e S (slaos gld ez 3 156 SV ane
Ul e 5 58y i e 5l osiisS b e a5 (5 5b
o=l e sl adls |y s pplle (S5 Ay 9 e w5,
10 o) 2alS lagil il g a0, Sloe aJlis
aS o o e Cow aodlS jebas LibgS (slaes gl B
lmosysl 8 0 Soi rals' (Su3leiSs sladizr oo
CbgS ogas 4 2l plio &Sipl g 3568 Gy (S5
s (Bl g9-290 ol JLB )0 ol oo 455
oiele wlgn a8 aaly CoS 5 G ogs e @ ozl
o sloo Shos plas 5 955 (2555 glwes 51,8 0 S
L 5t il 0L (59 Sho oS5 o ol |
o loslos ¢ lid mlio o8 lie by wigd ojluding
Seod (RalS GRSy L oaisS B pae slaog 55 (il
aS ol bbb 4 wdl oo 8l Caws old OYgame o
3B (S5 eSs DMt g (e )0 (58 e
P a2l mlio Wgd @3 5 (o) p Swd SRalS
Sy |y (i o5 DY g willgh (Sl cbsS mleo
il Lol EY e alie il 5 pab Ll 5l a5 oS
L bLsyl ) ool a (gl b (25l sloplejls
Sl Jlacs,0 V0 -V L oo aslsl codlw 9 Sos
el 0aiS Bras 055 hawgi o LS Ojge 4y (8L )0
6oL Caedl 5 o138 Blge oz Ly ] jo (FY) ool
LS 51 A Sl ks e el 3,55 1
(Sa e 0 sk 455 58 (S slros sl 0 S
il e 0 oSS dlge saze (gem¥ge 8 piliuns
4S5 wles, S as e L ) (SYgame LIS L can
L g o5 (isS sloos gl b 5o Sai 235l il oo
Sl jw g Sl g0l Jie Sileg, ! lS 5 5l oolazuwl
Ol o0 Ll 2,5 s (crilin Sod o5 DY gazme (g o0
S Lnes,5T,5 e pad ) IS bty |, S
SPeSS slas Slos e 4 gg090 [l 45 w0908 Bi>
o2 5 2l S cad b (8l wile Jpama p3 S
Lol i , S50 SlaS 5§l aS el ;Ko bl e
g oolaiwl o pué g diwlis daadslSy,aun

0 Sed 4 Cewl ool lid Slalllas ol a8 513
PH il33l o Sucims Jasl S5s L b, 4o eacd
PRy sl SSu 003l S99 Loty D> 8
5 ey 00d gy Sead bl e ol (Jbn S S
Sl (Sos S (e 4 09800 Jo (slails S5l e
o) 0903 ALl ol o a5 (GVgame (5eVge 8 o
SIS ol 99381 (St 5 ol Joe (2555 losgl 3
Sad aS ol lid (Y- - 08) Lutz (7)) ol e jlows S
39 =50 gedm aslys o (Alberger oile) sais y39
Ol 50 g ooliinl (5393 b g 13 (> sla S
Sai L oads il (slo yuas pH a5 0 osalive dalllas
5500 lSas b ouds aislu slo oz 5l 5 i Alberger
e ey YL cde ay ailgi e o] 45 cl
Sagle ols HLtd gl Bl (b pedge slogsty
& Jaie Sl 4 Alberger Soi b oads aitle sla oo
S5 ol AV (i Jlasl &p08 S, o Sl
aS ol ooly lid s il oo LS ple 4 Cas
Cad,b o8l oy 003l dguge el Sos ol 5l eolanl
Y gams ml )3 Getig iy 0, 8es (talil 5 T (6l
(V) 09 0
o3 6591 8 S SESS

sunlS aS 08 5 a5 (V- - ) Troy 9 Monahan
sboaby, jlooliinl b (stanly (1055 slmos sl 2 50 S
)90 (55 Gl i 3 Shos (a3l (ol e
ce—iits 390z 3l JB S B6S 3l oolai ol (F4) 0,5
Lo by, o=l adex 51V L3 (6591555 o (pre-rigor)
30 @Y o, Sl (i g0z 5l B ClS s
byl g ki rdane oty n gl Al LB L bLS)|
—ond gz 3l LB CligT sl oolaiul boyls ol (g laeSS
e Pl Gan P o (Sl Slo g 5
) oo Jladie (g (loond (053 sla S )
St &lys 0y e YUy Lt (635055 (5) ol LialS
sLoo0,1,8 53 o 2alS Lilate 5 lagatis y 0 Slae
> Lo 5T [0 (F0) 0,25 )8 az g 0550 (SsS
aS ol sadlice Sad o5 9 YU HLad b oo Jlas 5,480 ,3
Ty wold sbadiges ) SYgaze (ol L)l slaog S
Y gaze pl Cdl wes oo i mls s e e
obiize (nlplo aol oo 05t JLE8 o 15 @ 5l o


http://nsft.sbmu.ac.ir/article-1-1072-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-23 ]

V-4 WAY s dnbiogyg @ o)l piitn Sl (ol 216 mlio 5 4335 pole dloo

References

1. FSAIL Salt and Health: Review of the Scientific
Evidence and Recommendations for Public Policy
in Ireland. Food Safety Authority of Ireland.
2005:1-26.

2. SACN. Salt and Health. Scientific Advisory
Committee on Nutrition. The Stationary Office,
Norwich, UK. 2003.

3. http://www.salamatnews.com/viewNews.aspx?ID=
2334&cat=6 [database on the Internet.|

4. World Health Organization. Diet, nutrition and the
prevention of chronic diseases. Report of a Joint
WHO/FAO  Expert  Consultation.  Geneva,
WorldHealth Organization, 2003 (WHO Technical
Report Series, No. 916). 2003.

5. Appel LJ, Moore TJ, Obarzanek E, Vollmer WM,
Svetkey LP, Sacks FM, et al. A clinical trial of the
effects of dietary patterns on blood pressure. New
England Journal of Medicine. 1997;336 (16):1117-
24,

6. Desmond E. Reducing salt: A challenge for the
meat industry. Meat science. 2006;74 (1):188-96.

7. Heaney RP. Role of dietary sodium in osteoporosis.
Journal of the American College of Nutrition.
2006;25 (suppl 3):271S-6S.

8. Petersen S, Peto V, Rayner M, Leal J, Luengo-
Fernandez R, Gray A. European cardiovascular
disease statistics. London: British Heart Foundation.
2005.

9. Thom T, Haase N, Rosamond W, Howard VJ,
Rumsfeld J, Manolio T, et al. Heart disease and
stroke  statistics—2006  update.  Circulation.
2006;113 (6):e85-e151.

10.Kalra S, Sahay M, Baruah MP. Redusing salt
intake, for a healthier world. Journal of Medical
Nutrition and nutraceuticals. 2013;2 (1):1-2.

11.Engstrom A, Tobelmann RC, Albertson AM.
Sodium

12. intake trends and food choices. American Journal of
Clinical Nutrition. 1997;65:704-7.

13.FSA. Salt reduction targets. Available from
<http://www.food.
gov.uk/multimedia/pdfs/salttargetsapril06.pdf>.
2006.

14. Vermaa AK, Banerjeea R. Low-Sodium Meat
Products: Retaining Salty Taste for Sweet Health.
Critical Reviews in Food Science and Nutrition
2012 52 (1):72-84.

15. Ruusunen M, Puolanne E. Reducing sodium intake
from meat products. Meat science. 2005;70 (3):531-
41.

16. Ruusunen M, Simolin M, Puolanne E. The effect of
fat content and flavour enhancers on the perceived
saltiness of cooked bologna-type sausages Journal
of muscle foods. 2001;12 (2):107-20.

17.Hamm R. Functional properties of the myofibrillar
system and their measurements. In P. J. Bechtel
(Ed.), Muscle as food, New York: Academic Press.
. 1986:135-200.

18. Monahan F, Troy D. 13 Overcoming sensory
problems in low fat and low salt products. Healthy
Production and Processing of Meat, Poultry and
Fish Products. 1997;11:257.

19.Ruusunen M, Séarkka-Tirkkonen M, Puolanne E.
Saltiness of coarsely ground cooked ham with
reduced salt content. Agricultural and Food Science.
2008;10 (1):27-32.

20. Harper NM, Getty KJK. Effect of Salt Reduction on
Growth of Listeria monocytogenes in Meat and
Poultry Systems. Journal of Food Science. 2012;77:
M669-M74.

21. Whiting R, Benedict R, Kunsch C, Woychik JH.
Effect of sodium chloride levels in frankfurters on
the growth of Clostridium sporogenes and
Staphylococcus aureus. Journal of Food Science.
1984;49 (2):351-5.

22.Terrell R. Reducing the sodium content of
processed meats. Food Technology. 1983;37.

23.Collins J. Reducing salt (sodium) levels in
processed meat, poultry and fish products.
Advances in meat research. 1997;11:282-97.

24.Food Standards Agency. McCance & Widdowson’s
The Composition of Foods (Sixth Summary
Edition). Cambridge: The Royal Society of
Chemistry. 2002.

25.USDA. Food Nutrient Database Ver. SR18,
Available from
<http://www.nal.usda.gov/fnic/foodcomp/Data/SR 1
8/sr18.html>. 2005.

26. Angus F, Phelps T, Clegg S, Narain C, den Ridder
C, Kilcast D. Salt in processed foods: Collaborative
research project. Leatherhead Food International.
2005.

27.Searby L. Pass the salt. International Food
Ingredients. 2006 (1):6-8.

28. Ruusunen M, Vainionpa J, Lyly M, La"hteenm ki L,
Niemisto M, Ahvenainen R. Reducing the sodium


http://nsft.sbmu.ac.ir/article-1-1072-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-23 ]

ylSen g (13 sle deuallie Lo 5 plab Soi 2

AR

content in meat products: the effect of the
formulation in low-sodium ground meat patties.
Meat Science. 2005;69:53-60.

29.Kilcast D, Angus F. Reducing salt in foods:
practical strategies: Woodhead Publishing Ltd;
2007.

30. Morton Salt. Morton Lite Salt-Mixture, The best
alternative to salt. Product Brochure. 1994.

31.Price J. 12 Low fat/salt cured meat products.
Healthy Production and Processing of Meat, Poultry
and Fish Products. 1997;11:242.

32.Gou P, Guerrero L, Gelabert J, Arnau J. Potassium
chloride, potassium lactate and glycine as sodium
chloride substitutes in fermented sausages and in
dry-cured pork loin. Meat science. 1996;42 (1):37-
48.

33.Puolanne E, Terrell R. Effects of Rigor State,
Levels of Salt and Sodium Tripolyphosphate on
Physical, Chemical and Sensory Properties of
Frankfurter Type Sausages. Journal of Food
Science. 1983;48 (4):1036-8.

34.Barbut S, Maurer AJ, Lindsay RC. Effects of
reduced sodium chloride and added phosphates on
physical and sensory properties of turkey
frankfurters. Journal of Food Science. 1988;53
(1):62-6.

35.Ruusunen M, Niemist6 M, Puolanne E. Sodium
reduction in cooked meat products by using
commercial  potassium  phosphate  mixtures.
Agricultural and Food Science. 2008;11 (3):199-
207.

36.Grossia A, Sgltoft-Jensenb J, Knudsena JC,
Christensena M, Orliena V. Reduction of salt in
pork sausages by the addition of carrot fibre or
potato starch and high pressure treatment. Meat
Science. 2012;92 (4):481-9.

37.Brandsma 1. Reducing sodium: A European
perspective. Food Technology. 2006;60 (3):24-9.

38.Pasin G, OMAHONY M, York G, Weitzel B,
Gabriel L, Zeidler G. Replacement of Sodium
Chloride by Modified Potassium Chloride
(Cocrystalized Disodium-5'-Inosinate and
Disodium-5’-Guanylate with Potassium Chloride)
in Fresh Pork Sausages: Acceptability Testing using
Signal Detection Measures. Journal of Food
Science. 2008;54 (3):553-5.

39. McGregor R. Taste modification in the biotech era.
Food Technology. 2004;58 (5):24-30.

40.Lutz G. 123. Personal Communication: Alberger
Salt improves protein functionality in meat blends.
Technical Bulletin. 2005.

41.Crehan C, Troy D, Buckley D. Effects of salt level
and high hydrostatic pressure processing on
frankfurters formulated with 1.5 and 2.5% salt.
Meat science. 2000;55 (1):123-30.

42.Woodward E, Eyles H, Mhurchu NC. Key
opportunities for sodium reduction in New Zealand
processed foods. ustralian and New Zealand Journal
of Public Health 2012;36 (1):84-9.


http://nsft.sbmu.ac.ir/article-1-1072-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-23 ]

Iranian Journal of Nutrition Sciences & Food Technology 711
Vol. 7, No. 5, Winter 2013

Technological functions of salt in meat products and Strategies for salt reduction
Abedi AS !, Hosseini H™ , Khaksar R®, Ashabi A

1- Students' Research Committee, National Nutrition and Food Technology Research Institute, Faculty of Nutrition and Food
Technology, Shahid Beheshti University of Medical Sciences, Tehran, Iran

2- *Corresponding author: Associate Prof, Dept. of Food Science and Technology, National Nutrition and Food Technology
Research Institute, Faculty of Nutrition Sciences, Food Science and Technology, Shahid Beheshti University of Medical
Sciences, Tehran, Iran., Email: hedayat.s.hosseini@gmail.com

3- Associate Prof, Dept. of Food Science and Technology, National Nutrition and Food Technology Research Institute,
Faculty of Nutrition Sciences, Food Science and Technology, Shahid Beheshti University of Medical Sciences, Tehran,
Iran

Abstract

Intake of dietary sodium has been linked to hypertension and consequently increased risk of
cardiovascular disease (CVD). Therefore public health and regulatory authorities are recommending
reducing dietary intake of sodium to 2.4 g (6 g salt) per day. Processed meat products comprise one of the
major sources of sodium in the form of sodium chloride (salt). Salt has an essential function in meat
products in terms of flavour, texture and shelf-life. This article reviews some of the technological aspects
of reduced salt meat products and how the meat and food ingredient industries are responding to this
current health issue.

The present review paper was prepared by the use of electronic search by key words of salt reduction,
meat products and salt substitutes between ISI articles about strategies for salt reduction in meat products.
Selection of papers was based on time of report and their relevance to the aim of this review.

Salt imparts a number of functional properties in meat products: it activates proteins to increase hydration
and water-binding capacity; it increases the binding properties of proteins to improve texture; it increases
the viscosity of meat batters, facilitating the incorporation of fat to form stable batters; it is essential for
flavour and is a bacteriostatic. Apart from lowering the level of salt added to products there are a number
of approaches to reduce the sodium content in processed foods including the use of salt substitutes, in
particular, potassium chloride (KCI) in combination with masking agents, the use of flavour enhancers and
finally optimizing the physical form of salt.

The ultimate goal of public health and regulatory authorities is to reduce the sodium content in processed
foods, especially meet products that consumers can enjoy as part of an ongoing healthier diet and lifestyle.
With the food industry working together with the regularity authorities and consumer groups, the aim of
reduced salt in the diet can be achieved if a cooperative approach is established and a full understanding of
the technological problems associated with salt reduction is realized.

Keywords: Salt reduction, Salt functionality, Meat products, Salt substitutes
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