[ Downloaded from hakim.tums.ac.ir on 2025-12-20 ]

g Ao

Sl GBAL ;3 praw 9 S0 Gl5u0 (w2

. A . .5 . . L. 4 . .3 = . 2 T
4y 8 ¢ D B g e uvg ¢ B Sy il Lo ¢ (5590 debld 7 99 0y Loy aemme T (salomw 09 8 U9 4ie M
2 e s
0315y yalss
Sy parle oSy gy B 03Sitingly (o Lty SRS 350 =2 ladsl (S5 pole oS8 e 5 o eiSKtngy oS Sl i 35 -1
bl JS oylsl =5 gl (S pole ol gy 5 B 0aSiimgts ¢loiol gy 5 ol Sliing 35 pe ~4 ool L ol 13 Slge oKL}l =3 g
L')Le‘j..ol OL’;..»\
B9y 9 8 0xSimgy ool 39,09 B Dlains S50 { ol dbrte Slidos Sloy 35y e LS oMl (Syg02 (s ol | Jghuse o1t s ¥
0311 -33373435 : ,ls 0311 -33377883 4 33359696 : als 81465-1148 : sy 39t (ool (Sij pole olKutils
nmohammadifard@gmail.com gz o

Q44124 53y 941213 :cdl )

b -

LS s 5 Kad Sl . ol Dl 5 Slpl 53 Fs 8 = olF sloss oy S5 Jolso o g S Y 0555105 1 arEa
9 SKeod Clys alS il Sle Olojle pgo slacu sl G (K 2505 i aaly Vb 5 L5 b 2/ dE i) 2
5 Sead S0 phita 4 pl andlls Ao Ko s o o Fodas I (S O S gl OT 1.l ok
A ool OG pl351 55 oy hes

s S ped A oLl Ol o) gt 53 1390-1392 sladle (b 45 Gl prbaie anlllo G on 1 HLS o)
ez 5 gy Py b 4 O pleil 3 e 5 Kad Oljn 25 O Bl ) 0de 158 Jols Lok pod 5 o5lw Sslai
slaol -3 (su—s 15) oo g mm O =2 (348 130) i OU =1 ! ol i 4w 5 L A (g S0 jILT o]
Al glidzws (su4213) Kis

B72/3 1g/100 31 s i 5 pome St O 43 2155 4100 U 315 06 4o O/76 /100 51 06 g9l 5o S Ol sen LBy
836/29 mg/100 mober JS :Kikes 5 1/5240/49 o/1000 K5 JS iles 30 el iy 56 4o 2005 mayaools 3150 b 4o
1/5340/4 /100 J/04£0/11 g /100 i 4 S5 L0OL 5 (tiaw (LOOL (poimmstond 5 poim= S OOU 3 Kad 5Kl 3
shils LG 51 %87 2628 o jlass o 5 )1 kili] b duuglio s (D=0/045) 545 Jlolins 05,8 dw o islis 5 1/9820/6 /100
s g f;‘,.t,., 800;/,:)/@{.14.« sl Lol 14617 592 51 jaS Ko

53 IS el 06 54, by b gio ST i o 3 Il dm 43 Kad LOU jido 3 a2 5116 pmsS Amas
2 gmdisn Sl g Ob e b bds Ko 055 g 004 i S i 53 0,8 300 55 Cdltgy S yl5g dnel A5 5 pge
Y b sl gy ilgz Olojls 0 ety jldiin S s 338 g0 Sl g K05 (b lpe 148 Kad b 45

(3 (6 iy Ko eV Sl o G L g G 538 Sy g ] Sdgod O Ko il ) g5 S

S sl o oS OLOBE 59 JS


http://hakim.tums.ac.ir/article-1-1555-en.html

[ Downloaded from hakim.tums.ac.ir on 2025-12-20 ]

03 A 9 Sed Oljee (w22

FLNTY
ldlas jl (ido g (ehie droy adllae S adlas ()
it i 5 a5 S 6 ySo)l pglate 4y S ol
130092 sl JLo 3 yligicl st 55 o 5 S o
D9 calisee (ola b 5l se 198 sluss 4 ladiges .05 ploc]
53590 o) gl ad plosl (Bolas g 4 6 S W00
ob -4 i oailo 6 -3 (855 b -2 (S b -1 FJels
Sy OLS -7 S Ol—" -6 ‘)bu*’}:—“’ C)l—" -5 ‘013191
(Jymome 23 06 =10 e 0l -9 (oS’ i -8
Sl =13 i St b =12 s pagee K25 ol -1
J.nl_w Siadl 4w D9 |)’1.:,§ C)L; -15 9 S C)L; -14
5 iz doa g ez sl =2 (i glagli-1
(555 O ((SB (b ad ab S L > Sk clag)li -3
Sy O S (b gbgugae (bl 0B o utle U
apaib )3 (4550 1305 )3) 2 (b g (e’ b
15 Js' )3) It 0L g s 0 28l ottt (sl
S b gt Ao g e Slagl auil 5 (6500
13 s o) s St (L 5 Jompm S5 b o gens
3 Loiges b, 5 (S5 (slogb satptio 3 (w90
@ By g (Jled > &Bly )b ped adlate 03)lex plos
Pt dge olKtolojl 4 dloldly 5 (5l )3 pleduol 50 4

D ol oo
5 (oo £9) pbb S ol fatbionsd (slas o3l
Py Logisee 3125100 5 (oo 05 ) as oo
5 Sos i 6550l s b 6,051l oo loil ]
ooate ol 40 (20) 1 oslatl 5)lely alKale]] s,
St 5350355 (i > |y Hlai 3,90 Loglos diges jl 25 1
Jsbxe )l Jeal0 T s 5 wals )13 (62 e 500 )
b le il 1l Jeal0 s 5 Jloy 01 0,5 s
Pl 53 .0 deon L pals oyl |y bolses g 03, adlsl
w225 48L31 ol & 0sd glodl Sy i e B s
st 100 5 00,5 S8y o s 1095 Sy Jslomo
b1y ol 505580 ol S8 eaigel il Byne o) S ]
28 S5y i U Jley O] poigel clblwss Jolono
155 oud ol oy S5, &5 (gysb & fradged 25 (slos
3 2 210l ot line 6350310l gl Sloy Jly 4l

03,8 sl 1y o1 39 9 20,8 (g < 4y 1y Sid diges

2 g/100
® mg/100

-

LV-RV-I

. N .
P ey Sy Jeloe p odes ¢ (Bgye (B lagsslen
S 3 Vb 53 )Lt (2) asl e (Bgpe - B lags oy
(sB9ye = B gl gylon b &S cunl Slas sdes JSuis
(4 43) ceu b5yl )0 Spe o g s slaasSan (solS
olis bl .(5) wib o %2616 () )3 (g5 )lid £ gui
oizzen Slallae (6 5 4) o)) e abasly YU 53 )Lid
L sy (Bgpe = (B lagssbon (a5 098 )lidy
3 sl 3 (b psbo & b (85 7) 290 o8, Lid
it ool aie (ke 9 (9) 2900 il lis Sl
e a8 29800 (8 HLS il el L & S 3L
e 1y Al K 5 oyl (S odg) ol yes 4 Mo
silien maee ool S Sas il gals(4) 3 0 YL
S 0 4oy jboxe lire (11) ol bajgtS” 51 (g )loum 5
(12 59) el 5y 25 5 catbir ik o b
o ol e @3 50 Sad Bpan e il cladad
3 ol > S spobo 4:(13) cand aly Gl 0L o lje
b (B3 Ko ol ogas 5 olol b asels 3 &
Sead gl 48 3y s b plovl axel 24 )51 51 ol
o e 251 Gt i 5 10/5-11 5505 wilsg, 281
5 (15) el el Slae lojlw bwg oad dr oy
alie )bl (Bl Seod pidin Bl dnwgs la)giS
oo 51318l el ailiwlio (16) canl oas ()5 B olie
£ ey Sos o & BMasl & WliE ol 53 devge S
Soi 3 slod sl 3l S (17) el 355 e
g @elon ST 50 o plowl Slalllas 3o oS (4) conl b
JSis 1y o8l (S o3y i (npedes o Slnl dnly
Ojan gfbl_v.]o Sos » osM.C ‘UL’ 4.3.9(\ » .(18 9 10) ..\.h.)uﬁ
oola_wl — (L)")"—“’ u»9_>) PR — UL».’)S\:.» )‘ Ca)
09> LB Gop ) ot Cueal 4 4295 L 13.(19 5 10) 595
5 Sod odes zin S laie 4 (b Bpas (YL o5 50 g
Seos g madw Glie L)) plate 4 ol adllae e
85 ploml pledol jed 53 (Spae sl

lcvD
S oM plla Olddss alxe


http://hakim.tums.ac.ir/article-1-1555-en.html

[ Downloaded from hakim.tums.ac.ir on 2025-12-20 ]

%

Seid lapl g i Sl ez des g e slag b
4 doyd p,5 1/98 £0/6 1/53+0/4 1/04+0/11 sy o
(p=0/045) 35 ,15lixs 09,5 dss s glis 45" ol cauwd
2 L (6)loline gl (b 09,8 s 1 j el 5l (26 o
oo S5 xSl (S S pSilee (p=0/045) sl
) et i S xSl 5 K 5] 30 gt S (i
o> oy 5 1524 0149 5o s oy 4 S
598 /86 £ 193/03 x> p,—5 Lo 838/29% 434/81
gy doyd p S Juo 241/42 £ 354[TL 5 vo s 5 Lo
S ps Sl (SLAGLS ju Sad g pasu (aSilae -1 Jgua
1390-1392 Jlews Hlgioa!

Sod j1 gl i Sod j1 U g g J5 100 Sod

{mg/100) (9/100) my100) (gioo) S euved
s glagl
3 668/3 671/3 m 14 S o
86/9 51171 598 U3 8 ile b
191/5 754/8 963 1% 2 95
735 298/8 3203 076 8 i) b
7439 758/8 5027 193 1 G O
93/6 467/8 5614 119 14 S o
BT 54215 8952 138 2 sipm o
13317 668/3 2005 VT 4 s iy o
2114 754/8 9662 V%2 10 4 ol
e dodd 9 e U
149/1 357/7 506/8 0091 5 i o
12 42416 5466 108 7 Sl ot
90/4 44412 536 113 3 55 o
S glal
215 53017 5532 U3 2 > St ol
9072 1002/5 09277 255 6 Jgess St ol
23/9 798/1 822 W 5 s pm S o

2 L1 b slagunaib S (1:Ske auglio 3 Joi>

5 (2628 ojlocis Lo 5 lukil L 3llao) %2 3kl s
4) (Wl ygS Lo 5)lnilil b allas) %1/T 5 st pdans
Amd e 5 b sl anaib ) «SSE @ 5 J5 (23
9 2 b 9 (P=0/009) i (sla b Seos (:0e
50 4 (p=0/002) S JS Slio 5 (p=0/005) izt
o b duslio 5 0509 %2 5,55kl o 51 a8 (g bolize
Sbe 5 (p=0/012) iw )b S5 puSileo UL sl
Lol gy (6ybline yob 4 (p=0/005) o b JS Ko
il gybline Cgldl puzedog § puz> U S u..ialm
) oL gl a5 Sai lsime iy 429 1 oges
W8T L Jlages b amd oo (Lt (b sl gainals 5> S
9 > L;me)lj i S %02 J)IJJLL.:I @a.u 2) ‘LmOU )‘I
285 (g eS Sod i Sl & Cund o o
s ol ) prtes p)5 oo 800 L U lgil wptes 2 gl
by b 51 b 53 d )31 sl 005 Al (Sod %2 5,500l
Al o o Cpl 5l YL s el 3 lsliv] w55 S

OLea 9 Og,i0 (v 5

0 9 g |y Bged s o) (a2 B9 o 090 9
Oliebl 490 53 39290 (JI 3o pled (iligw 5 &S () ]
Llod L oysS oygy0 el 8 o |y 405 023,8 Jool>
D9 Koy M )] S By 15 51,5 5o 4y 550
o220 518 )5l (19,3 9 03,5 2y 098 I diged
oo 6 o0 00 sl yid Lo 20 iges 4y ol 51 oo
Ol 3l 5 oy 58 (9> (il 0909 5 wadS 8L
e 10 503,825 g)logyr S11) g2 s 1395 5
) Jeols Jsbors g w28 ilal o] 4 Y50 01 S il
:4.)—@9“%9435%)6%96‘%50%@%‘5&09)3
e (o3l Gl B9y 5 (o] G oSy b il o2
02255 5 50) 5l 5205 B8Y0 g0 Jsbo 3 1) s ol
Oleslaw 2628 5kl bl p S 3kl pxaws .(21)
o2 dew Ao b 1(22) as ad )5 i ys 002 ljee )l
a S0l Couwd 4 ot ¢S ma 1 )] S g Sl b
Db (39380 55 5 2)) 1 S50 e E9ee 4 bgye
Adlige U e 4
953 SPSS 15 158la 5 31 oolited L & g o oo 5 43 325
52 5] s b s 300 Auaglie (s glaisaicSs 5
) S5 &5 IS o 4 (28 5 22 ) S aops U1
30 2w g S duwlio glp Cpady (A plool ob sleeg )3
030l ly SS9 S" (yge3l 51 b ilieo (gloganailo
FoShee Jl Jgh )3 e g o Gl (IS sl
aioly) 4l Cpizmed g ouSLo g powine lkiwl Gl ol
1553 0/05 5 428 lolino peans 05 03litl (S )l ke

b azh S

W
5 100 )3 00 (6,505l pats 9 i liae L Jodo o
Sai e sl 005 313 5 6 glgi 5 pIAS o bogloka
2 20y p)S 255 5 slgd U s 0176 51 6 glgl ) sg29e
deoyd p)S o 31213 ) o lise 39 Jgeme S )l
2sS (L9553 aops p8 e 2005 b 51y o
OB a0 pyS e B 5 Sai I 1 mats liee 2
3 091 ol Lig by oy o8 e 1336/7 b S5
il (slwog)S )3 ot 5 S (ke dulie 2 Jgi>
S eSiie ol 015 )55 S ke 3 o

* Flame Atomic Absorption
® One sample T-Test
¢ p-value


http://hakim.tums.ac.ir/article-1-1555-en.html

[ Downloaded from hakim.tums.ac.ir on 2025-12-20 ]

03 A 9 Sed Oljee (w22

1390-1392 Jlw ylgdus) ypds ju Gt Alids (slasuiadial jo asaey § Sad (a&Glie -2 Jgaa

P orl e e (S ek aoh) ke ® sl Syl s 5 S
(9/100) Sos
1/93 0/76 1/7(1/25 . 1/92) 1/53+0/40 (n=9) s b
0/045 /13 0/91 1/08 (0/91 . 1/13) 1/04+0/11 (N=3) poodas 9w b
2/55 1735 2/03 (1/35 . 2/55) 1/98+0/60 (n=3) &3 b
2/55 0/76 1/38 (1/13 .1/92) 1/52+0/49 (n=15) Js
(mg/100) JS' g w
2005 37213 895/2(579/7 .1234/45) 946/49+ 513/32 (n=9) s b
0/095 546/6 506/8 534/6 ( 506/8 . 546/6) 529/33+ 20/42 (N=3) poodas 9w b
1002/7 553/2 822 (553/2 1092/7) 822/63+ 269/75 (n=3) s b
2005 37213 671/3 (546/6 . 966/2) 838/29:+ 434/81 (n=15) Js
(mg/100) Ko 31 (AU o3
758/8 298/8 668/3 (489/45 .754/8) 602/8+ 158/83 (n=9) Lz b
0/045 44412 35717 42416 (357/7. 444/12) 408/83+ 45/35 (N=3) poodas 9w b
1002/5 530/7 798/1 (530/7 . 1002/5) 77711+ 236/6 (n=3) Kuzs o
1002/5 298/8 542/50 (444/2 754/8) 598/86:+ 193/03 (n=15) Js
(Mg/100) Kod 31 g ot s
1336/7 3 191/5 (80/2 . 548/3) 347/02+432/64 (n=9) i b
0/169 149/1 90/4 122 (90/4 . 149/1) 120/5+ 29/38 (N=3) poodas 9w b
90/2 22/5 2319 (22/5.90/2) 45/53+ 38/69 (n=3) Kzs b
1336/7 3 93/60 (73/5 241/4) 241/42+354/71 (n=15) Js

Soy py S 152% 049 S (p Sl (awyp o9

5 Wlpd 0L 4 bgrye muiwr 5 Kb Gl (i 23l
Seod Ol (e 5 metdes 5 2> G g
o bgrpe e Glise cnyide 9 (Jgene SiS (U by
SLaol (B jeb 4909 spp b 5 RbeS By ob
B 5 Sl pb me>das 9 me> ol b dwglie ) ot
0515, gl yauiS” 1> oids plodil lalllas 5,15 (g by o dwe
prS U oy pyS 2 sy aly Kb pSiba (J
claJlo b oS cladllas (25 5 24) wlos S 5,155 2oy
Slgome (6350310 polate 4 lex HeiS 26 > 1997-1992
b ploul Sod Cdljd muo oy yiodes Glgie 4 b S
1242 0117 L)) sloygsS )3 Sas uSibio a8l oL
claob o ao) o8 U3 01 cin (bl o aoyd p)5
9 4L (sl 3 oy 2y S 085 0,5 5 yl5 5 oy
byiye Sai o5 (s slap)b g 30y 5 05 sgu0 oY
2 (26) 29 Ll 5 Lolesl oy slmystS Sl ool (25 4y
3 asBls 4 b 4y 1372-1389 Lo JLuw 45 sla vy
aS ab oob il b plool g g yledol ¢ liws )
5262 1/07 2/19% 0/78 55 4y Sos Sl
s 4 (28 5 27 10) el o34 aoy> p,5 1/59% 0/66
o ol adlas )3 Seod (5Kke e 42 STy 0
ool 3l 5o cwl psaS ol 50 1505 eud ploul dalllas
33kl 3o ((26) ol YL lon ;503 (sl yeiS > K
oo |y ob & Ko U2 3938 e o 5 bl lojles 2628
3t o oyl b adlae oyl el ST b sl dudls

98 bl el L (s o930 S () 33 dsllle = 3 Jgan
1390-1392 Jluuylgdus! s

(9/100) Sos oy

p2 pl oSt e Sl ol gl
0012 07009 153074 =9 (s o
046 0/005 1/04 % 0/11 (n=3) prtos 5 ooz s
013 095 1/98 £ 0/6 (n=3) s
0/005  0/002 1/52+ 0/49 (n=15) o6 JS il

(234) S /L 5 sslial b dulia 4> P-value (P2 {22) s %2 5,15kl b awlio ,> P-value : P1

3 :
s i
i

TR AR S L T A A s
’ g T
¥
g

S 062 3 yfaslieal L (s £ 93 o Sad (uSilas deasliio -1l gad
1390-1392 Juw < lgiens) s 0 (22)

R AT AT S gt g AT g
¥ A

!‘;7 3

degls

paac Glyae b dewslio ja b glg3) jo pasc (51 gine dewlBo -2 4lu gad
1390-1392 Jluw «(ylgduc) ygudi 53 (22) Sl %2 o yluslicad yo 392 90

S Ceodl plls Sliiss aloe


http://hakim.tums.ac.ir/article-1-1555-en.html

[ Downloaded from hakim.tums.ac.ir on 2025-12-20 ]

@

S Slgzne (3,5 95 eSed €L )d Jials jlate 4 amd o0
o S 50 9 Glae Pl SGaud alp sbalie
Olod (33) el 0 Sai b g gdy e 0 S talS
@ o2 Wil o (eSSl ogad @ 1 )giS 5l gl & 435S
Sy Lol Sed (g5 3 (29— JB pials
0255 o5 51 a8 sl ol les 4o {16 5 4) slazily
GBS By 0,5 Sjpgmo (Prpd g S 4 pa8 S
5(35 5 34) wgb a5 (b 0jo 5 pab )3 SEL s drsie
LS dplp jlde Sei 08 U Glp eges Ghpdy e
035 L3 (gl lalgb LY I (S oS ol 4 a2 L (25)
2 el )] 53515 e (9 by (b et 4 2l Ko
P8 esl Sod (g2 & Cul gilae cony (ol e
S pialS 2g-d e gL bl b 55 g (095 M)
Lol {29) ail ailsy oL coasS o oy @l Wiy
QW12 5 s S clale S48 wmd o olis Slilas
U 0L ks et 5> b ials %013 & > |, %0/6
3929 30 2l b adlas > 4zl (36) cusly aalyss ik
SISl g |y ndiges ST g aizils il S a5 s
120 55 duglio (23 5 4) (L2l 9 3 bzl 5:bs) $1/1
25l Kb 3 lis] s 51 5505 Loyl

15 015 plool Slalllas 155 & syl adllas puiles ]
oAb 43,8 L1 )3 ol ] sy 55 & el ol eyl
5 i lie ange (Jlo slacudgize S 4 Lol ol
5 S ialo)] Al A5 (6 S0 Indigas S5 S5 55 Ko
b el U glil 5 (oglse )3 ot

S S Ao

S aliyy (Bl (550 IS 5100 2500 8 ole o
o ligy cadlys bwgio 51 29800 (el o 128
36 o Soan s 55 S s i 5 200-300
(39 52 e 5 o 1600-3200 Jolas) 55, 5 Sai 5
e 48 el Joys el S o b3 o5 by b L
595 2 £S5 0 iy Sl plojls g Sai sl 4o g
5187 59 cadlinn ) (slnaily 3o Lo b j1.05L e
i 48 253 U2 3kl s ) a8 Kb (gl Lol
S o oS b e )il 1 ln ol ST am e

OLea 9 Og,i0 (v 5

9 o> sl g i o)l 0 Sod l5e0 29 dunlds
$9013 Lo 595 0 035 1 jlages j3 4 job len g ol
Oliwd S aalllas 53 .5, %2 5 lulinl ds 1 5YL S oyl
J)‘..\}‘.’{_m] A O_g] )‘l )h/b S OI)’*A ‘C)U LgLMJ}o.S ).Sl 2
sl ul.u.u )‘).u» Lgtmu_»lyb 2D W)y (e (27) s 0dgy
1 :(29) wlosgs gllash Sod syl b 5l oo ) i &S
pyS o 838/29% 43418 1S oacw Sl il oyl
by s ad plosl Sl jauiS™ 5o oS glaalllas j 39y Aoy
m2dw daoyd p)5 ao 1200 dgus U b glgsl 5l iy &
ais plogl sgitie by a8 clasdllas 45 .(30) 95 0 by
39 3> pyS Juo 1300 sgu jlade oyl a5 s o0l ol
ieS )50 addllas g3 5l Lo adllan ;> wutw jee 42 ,51.(10)
b8 el b gy jlore 00l dnsgi lade I jelie cuwl
31 5YL eaw b U 51 %46/7 2 Jloges 3 (9) ol 1 4]
CppieS 30yl (0253t Ly :lkas) doy> o5 Lo 800
9w sLagl g Gl (b 4 bgrpe ot 9 S e
Mo e )3 & fladlhae 3 &S Jlo )3 ABb oo memdes
(10) s Gogumo Saiyy (slol g Gl b A5 plos
9 IS ot Sl s beS (g 06 g 600 U 2
aad o Ui oS Canl YU (L3 (1 Joas) Sad jl pué oo
Ol (> el 35 b cpl 4y onds ddls] S Lpas &
il 0L 4 cnpmdihe (2938 2 (b Slg oo YL e
Oyl aS b | SR sl Ql;‘.wb)f &S laallas
S 5 Gl 5 o O & banye el pigr 5l odlital
JS onxSile 03 Bk 51(27) wib e SKiw b 4 bgsye
L dwolio )3 (dooyd pyS o 281/2) S 5l pt aes
(s> -5 b 5OBIBE) S 1 5 s S i
o2 Olie (il 45 am3 o0 (U (pl g 28l oo foS
025 Lol 4 bgyye 39800 cBl)d (b Bpan ik jl &S
050 sgas a8 opl 4 dngi by i e U ol b 4 Sod
{31) 39500 cual 31 3,8 S il (8L (551 S )
S 55 2,5 200-300 1 o sl b i ]
)5 36 Sk yob 4 b Cpuan b Laid 5% S, (32 4 4)
(395 1 2 p 5 o 1600-3200 Jolno) 3, > S
S 04 duo gl (liee & Canl (Jb o pl S o by
5 (12) sl 59y 2 p5 5 wblige Sl lojl by
oo asly WS o 8l yd 5,8 &S Cuns (Sad s oyl 4l
olts ollllas L(9) d9mi e cdlyd 505 38 dlge I o


http://hakim.tums.ac.ir/article-1-1555-en.html

[ Downloaded from hakim.tums.ac.ir on 2025-12-20 ]

03 A 9 Sed Oljee (w22

Sw HLlel i (gl S glao bl coley il
Lalgl 4 cpioxan 33,5 0 iy ixio sla b 2 09dle
dnol> poes g U yed ard 0 Sl g Bpuas 3)50 )
oS lyn 390 03l p3Y (sla i jgel SainS (4L e 3y90
ceel Ulg o b a0 Sod i polie > (0,8 oS
el Lilio g ol daols (Sad Bpan )3 (6 pefois LialS

o )lid JialS jogad a4 b 0 Ko aie @l il ials
e YU

‘sﬂ.)).&s 9 K]
8 03Seingy SIS 4S5l p3Y lia ol bl

ool 5 by acsliag @)lie 5l 5 5 oladaal Bgys
Sl b cpl pll Sl 039 (pl Cugai b &S (SS5
2] oo 4 St 2058 ol 8,

References

1- Kelly BB, Narula J, Fuster V. Recognizing global burden of
cardiovascular disease and related chronic diseases. Mt
Sinai J Med 2012; 79(6):632-40.

Sarrafzadegan N, Baghaei A, Sadri G, Kelishadi R,
Malekafzali H, Boshtam M, et al. Isfahan healthy heart
program: Evaluation of comprehensive, community-based
interventions for non-communicable disease prevention.
Prevention and Control 2006;2(2):73-84.

3- Sadeghi M, Roohafza H, Kelishadi R. High blood pressure
and associated cardiovascular risk factors in Iran: Isfahan
Healthy Heart Programme. Med J Malaysia 2004;59(4):460-7.

4- Nwanguma B, Okorie C. Salt (sodium chloride) content of
retail samples of Nigerian white bread: implications for the
daily salt intake of normotensive and hypertensive adults.
Journal of Human Nutrition and Dietetics 2013; 26(5):488-93.

5- Esteghamati A, Meysamie A, Khalilzadeh O, Rashidi A,
Haghazali M, Asgari F, et al. Third national Surveillance of
Risk Factors of Non-Communicable Diseases (SURFNCD-
2007) in lran: methods and results on prevalence of
diabetes, hypertension, obesity, central obesity, and
dyslipidemia. BMC Public Health 2009;9(1):167.

6- Khosravi A, MehrGK, Kelishadi R, Shirani S, Gharipour M,
Tavassoli A, et al. The impact of a 6-year comprehensive
community trial on the awareness, treatment and control
rates of hypertension in Iran: experiences from the Isfahan
healthy heart program. BMC Cardiovascular Disorders
2010;10(1):61.

7- He F, MacGregor G. Effect of modest salt reduction on
bloodpressure: a meta-analysis of randomized trials.
Implications for public health. Journal of Human
Hypertension 2002; 16(11):761-70.

8- JoffresMR, Campbell NR, Manns B, Tu K. Estimate of the
benefits of a population-based reduction in dietary sodium

N
'

L;)Ufwlyul.z b GQM 29 2,8
oM Iow 29
S g dmely 0 Sad el YL e an agi b
DAJWL ol i SO laie 4 b Gan Cusges
Sai Lo olail (o oS 396 Lpe sl b 29 o Ao gl (Sl
Lige Slsj bylys &I g odlal OU oo dpd 40 S S
3,135l 500 Logs g aBly dgugs ] oS Vol & 5 salgs
5 oS el s el p3Y plpl ool el o
Jsbse a3 ool 3 sloig 459 cuadho sy oIS Canlp
g @lie wy)lon (jame wmio yljg pisron A0l 8
Lalgl (o pusd diej )3 dbgrpe slaglojlu ;03 5 (65,9liS
Slejla azas alsdl ) o5 @lohisl YU coas U ooyl 4

ool N5l K S dplailinl Jials 50 e o)l
8 iy S Sl pe 4 s gl FLe L’>rj 5hoasb asl

additives on hypertension and its related health care costs in
Canada. CanJ Cardiol 2007; 23(6):437-43.
9- Gregory Hartl. WHO issues new guidance on dietary salt and

potassium. [Cited: 2013 Jan 31]. Available from:

http://www.who.int/mediacentre/news/notes/2013/salt_potas
sium_20130131/en/

10- Hasanzade MK KZ, Khashayarmanesh Z, Shahbazi H,
Shafaie A. Evaluation of Sodium lon and Sodium Chloride
in Various Kinds of Bread in City of Mashhad. Teb va
Tazkiyeh 2002; 4:48-54. (in Persian)

11- Webster J, Trieu K, Dunford E, Hawkes C. Target Salt
2025: A Global Overview of National Programs to
Encourage the Food Industry to Reduce Salt in Foods.
Nutrients 2014; 6(8):3274-87.

12- Brundtland GH, Diouf J. Diet, Nutrition and the Prevention
of Chronic Disease. [Cited 2003 April 23]. Available from:
http://www.who.int/dietphysicalactivity/publications/trs916/
en/

13- Belz MC, Ryan LA, Arendt EK. The impact of salt
reduction in bread: a review. Critical Reviews in Food
Science and Nutrition 2012; 52(6):514-24.

14- He FJ, Mac Gregor GA. How far should salt intake be
reduced? Hypertension 2003;42(6):1093-9.

15- Khosravi A, Kelishadi R, Sarrafzadegan N, Boshtam M,
Nouri F, Zarfeshani S, et al. Impact of a community-based
lifestyle intervention program on blood pressure and salt
intake of normotensive adult population in a developing
country. J Res Med Sci 2012 Mar; 17(3): 235-241.

16- Webster JL, DunfordEK, Hawkes C, Neal BC. Salt
reduction initiatives around the world. Journal of
Hypertension 2011; 29(6):1043-50.

17- Anderson CAM, Appel LJ, Okuda N, Brown 1J, Chan Q,
Zhao L, et al. Dietary Sources of Sodium in China, Japan,
the United Kingdom, and the United States, Women and

S Ceodl plls Sliiss aloe


http://hakim.tums.ac.ir/article-1-1555-en.html

[ Downloaded from hakim.tums.ac.ir on 2025-12-20 ]

Men Aged 40 to 59 Years: The INTERMAP Study. Journal
of the American Dietetic Association 2010;110(5):736-45.

18- Quilez J, Salvado J. Salt in bread in Europe: potential
benefits of reduction. Nutrition reviews 2012;70(11):666-
78.

19- Rezaiimofrad M, Rangraz Jeddi F, Azarbad Z. Baking soda
and salt in bakeries of Mehrdasht (Najafabad), Isfahan, Iran:
a survey on a typical rural population in a developing
country. Journal of Preventive Medicine and Hygiene 2013;
54(1):53-6.

20- Rojanarata T, Sumran K, Nateetaweewat P, Winotapun W,
Sukpisit S, Opanasopit P, et al. Microscale chemistry-based
design of eco-friendly, reagent-saving and efficient
pharmaceutical analysis: A miniaturized Volhard's titration
for the assay of sodium chloride. Talanta 2011; 85(3):1324-9.

21- Welz B, Sperling M. Atomic absorption spectrometry.3rd
Ed. New York: Wiley-VCH, 1999:335-6

22- Iranian National Standard Organization. Traditional breads
Specifications and test methods. No 2628. [cited 2011].
Awvailable from: http://www.isiri.org/Portal/File/ShowFile.
aspx?ID=bd246852-c101-4a0f-ac6f-5f9bc37292e2.

23- Food Standards Agency. Reducing Salt in Bread. A Quick
Guide for Craft Bakers. [Cited 2011 Dec 28]. Available
from: http://www.food.gov.uk.

24- Castanheira I, Figueiredo C, André C, Coelho I, Silva AT,
Santiago S, et al. Sampling of bread for added sodium as
determined by flame photometry. Food Chemistry 2009;
113(2):621-8.

25- Ferrante D, Apro N, Ferreira V, Virgolini M, Aguilar V,
Sosa M, et al. Feasibility of salt reduction in processed
foods in Argentina. Revista Panamericana de Salud Publica
2011; 29(2):69-75.

26- Joossens JV, Sasaki S, Kesteloot H. Bread as a source of
salt: an international comparison. Journal of the American
College of Nutrition 1994;13(2):179-83.

27- Zabiholahi T, Goftari SH, Gharibi F, Naderi K, Karani A,
Danesh E, et al. Evaluation of baking Soda and Salt in
Various Kinds of Bread in province of Kurdistan. Journal of
Kurdistan University of Medical Sciences 2013;18:39-4. (in
Persian)

10 oy cpgms 0)los omaon 0)95 94 5,

OLea 9 Og,i0 (v 5

28- Boshtam M SN, Dokhani SH, Safavi M, Sarrafzadegan N,
Rafiee M. Evaluation of Sodium Chloride in Various Kinds
of Bread in City of Isfahan. Teb va Tazkiyeh 1994; 13:23-5.
(in persian)

29- Ahangaran H. Assessment amount of salt bread, flour
gluten in Shiraz backers Proceedings of 9™ Iranian Nutrition
Congress; 2006 September; Tabriz University of Medical
Sciences.

30- Mhurchu CN, Capelin C, Dunford EK, Webster JL, Neal
BC, Jebb SA. Sodium content of processed foods in the
United Kingdom: analysis of 44,000 foods purchased by
21,000 households. The American Journal of Clinical
Nutrition 2011; 93(3):594-600.

31- Zozle MA, Hazrati M. The Levels of sodium bicarbonate in
different types of bread in Savadkouh bakeries 2005.
Proceedings of 8" National Conference on Environmental
Health; 2006; Tehran University of Medical Sciences.

32- Robatgazi KR, Rakhshani MH. Study of bakers’
environment in Sabzevar. Journal of Medical Sciences and

Research Committee of Sabzevar 2006; 17-19:21-7. (in

Persian)

33- Bruce N. The Effectiveness and Costs of Population
Interventions to Reduce Salt Consumption. [Cited 2006 5
October]. Available from:
http://www.who.int/dietphysicalactivity/Neal_saltpaper_200
06.pdf.

34- Henney J, Taylor C. Boon CS (Eds): Strategies to Reduce
Sodium Intake in the United States. Committee on
Strategies to Reduce Sodium Intake; Institute of Medicine.
Washington DC: National Academies Press. [Cited 2010].
Available  from: http://www.ncbi.nlim.nih.gov/books/
NBK50956/pdf/Bookshelf_NBK50956.pdf.

35- Girgis S, Neal B, Prescott J, Prendergast J, Dumbrell S,
Turner C, et al. A one-quarter reduction in the salt content
of bread can be made without detection. Eur J Clin Nutr
2003; 57(4):616-20.

36- Lynch EJ, Bello FD, Sheehan EM, Cashman KD, Arendt
EK. Fundamental studies on the reduction of salt on dough
and bread characteristics. Food Res Int 2009; 42:885-91.


http://hakim.tums.ac.ir/article-1-1555-en.html

[ Downloaded from hakim.tums.ac.ir on 2025-12-20 ]

03 A 9 Sed Oljee (w22

Salt and Sodium Content in Iranian Breads

Maghroun M (BSc), Sajjadi F? (BSc), Sarhanghpour MR? (MSc), Nouri F* (MSc), Shriatifar M° (MSc),
Mohammadifard N** (MSc), Nilforoushzadeh F? (BSc)

Cardiac Rehabilitation Research Center, Cardiovascular Research Institute,
Isfahan University of Medical Science, Isfahan, Iran
2 Hypertension Research Center, Cardiovascular Research Institute,
Isfahan University of Medical Science, Isfahan, Iran
% 1bne Sina Food Laboratory, Isfahan, Iran
4|sfahan Cardiovascular Research Center, Cardiovascular Research Institute,
Isfahan University of Medical Science, Isfahan, Iran
S|sfahan Institute of Standard and Industrial Research, Isfahan, Iran

Original Article
Received: 23 Apr 2015, Accepted: 15 Jul 2015

Abstract

Introduction: Hypertension is the most important cardiovascular risk factor worldwide. Excessive salt
and sodium intakes are directly related to hypertension. Reduction of salt and sodium intakes is a priority of
the WHO. This study was conducted to measure salt and sodium content in different kinds of Iranian breads.

Methods: This cross-sectional study was conducted in Isfahan during 2011-2013. A total of 158 types of
breads were selected using random sampling method. Salt and sodium content of breads were measured
using the Volhard and Atomic absorption method. Breads were classified in three categories:
1- traditional bread (n=130), 2- massive and semi-massive bread (n=15), 3- dried bread (n=13).

Results: The salt content in all kinds of breads varied from 0.78 g/100 in Lavash to 2.55 g/100 in dried
bread and their sodium content varied from 372.3 mg/100 in Lavash to 2005 mg/100 in Touneli Combaini
bread. The mean of salt and sodium content were 1.52 + 0.49 g/100 and 838.29 mg/100, respectively. There
was a significant difference between mean salt in massive and semi-massive, traditional and dried breads
(1.04 + 0.11 ¢/100, 1.53+ 0.4 ¢/100 and1.98 £+ 0.6 g/100, respectively) (p=0.045). In compare to Iranian
national standard (NO. 2628), salt content in 87% of breads was less than 2%; and 46.7% of bread had
sodium more than 800mg.

Conclusion: According to the Iranian national standard, most Iranian breads had acceptable amount of
salt. The mean daily consumption of bread was 300g/day, so mean intake of salt was about 5 g/day. This
amount, in addition to salt intake from other foods, was more than the WHO recommendation. Appropriate
measures should be planned to prevent consequence of high salt intake.
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