Archive of SID.ir

Olnl 1dé @leo g ads pale alos
118 Olxio AF+Y Lo o o ylod (395 JLu

VFeV—(lpl slasly ad oy (yg5ie g wollae (9108 o

ol e & awad pl¥o & gl il aabls o pad (g3 Lo jaeme ol Lidign Luall & llase  oai e 0l pas (aemme aabls < (5 008,9) Lige
Sl Mg Lo ez F a8 ame & olyme allay FesusliT W 8 lgasel s & ielow] lie Lol Mo e & Sl Loy o & come

‘r‘_gA.:..f:)é > A ‘vc.)l)‘ jFERW IRV “‘..\59)_&;? Sul ‘”‘_g.:u dad ‘573\)[.4 al; 8 ‘b@-.?-‘“" Soste e ‘Vral)])%

Ol el ool S pole oRidls ceadlus ;o cllae Slidss 55 0 @y dis o e Gl saass 5xSs -)
(2 mlio g 4385 pole caSiils (guS olie mlio g glaydss lides gl @dss 918 65,40l 5 (6,108 Celiw Dlidos 09,8 Liily 1 Jotus odin gy -V
f.mohammadinasrabadi@sbmu.ac.ir : S.ig xSl s .0yl pl o)) 145 ¢ i dnps (S pole oKl

s AW B :fia’lso&gla‘@‘xeusmmﬁsbogb‘)jﬂ‘sglx@usé‘mmo . ‘A.w\—v-»ux "aj;ét;-d‘:J‘ °~\-2-*-,’,5-“ .
morabd@yah00.com : i xSl oy -l o5l 05

[ESVEIRW) ™ >_§.M.v).v P5l.c oKl “Slliu': @L;..a 9 RS egl.c saSisly ‘)5..:':5 u’_:b.c é;l....p 9 6‘4"”“ A_aLD.A_O?u a5 praveny 5! g ds5 QLD..M”M S ag)f e :JW‘ 03 g -f
anahrad@yah00.com : g xSl s .yl ol 505

Ol ol e elie mlio 5 4ds5 pole 0aSlails ( ciigs dged (i pole oluils (525 Slie mlio g lads Olidos gl -0
Ol i wguie (Sip pole oRasls ( (Sip eaSidls jLobiul -F

Ol ol Ols (Ko pele olfasls (wlid 3 5 41555 pole ouSails sbial ¥

Ol el esiinge S (S pole olKisly oy oasladls sbiwl  -A

Ol Gleal Gleal el gaia (Si pele olKiils (gl 5o (g Lo g rdss Dladss 35,0 ol -9

Ol el ool (S pale oRails cilagy oaslasls sbewl -V

RUTIRE 5% Uogal 9 oleyd wadlags &)lg cidlage Coglae cdrals 4355 dgage B -1

Opl B3 ,m (S pole olasls sbiwl 5 Si3y L}':J)'}a" 5 oloys wdlage Olie Slage el VY

VECYNYNE : ol fub AARAFARYAR gt PR A

° .

A4

G50 (Al Baa |y axhaie g S B o Lol adllas ol dansla glasdns codle bars ol ol u,.dals Sy o basl
4,355 5 138 059> ;0 (68 Canliw gl slosdly Glgicay -l adss g 1de pllas Jaol 4l w AYAY Jlpl asel> gl osllas olde o
Calez g0l 055> )0 s yaelin 5 Slalllae 15 (55,0 )l Olsiear = VEA Y (lnl a8 p0a (5580 5 bl ool (238 s agai (05 -

Comdg g I3 Olge Bpan (9N s Gyl glrosls alizs (gloojox I ladied 5 ol kicelo Gl 33151 ey sugy g S
e Joe lasogyg plyieds olpl Ll 3550 Jlgls aelyom anie Gtalen Sledbl 5 VFAV-0A Lo j0 5588 10 33 5 Jlals lais
)3 18550 35 3590 polie (i (Slaog S e il g Lawgie (238 MBI (oS (ot 1310 Langd (2138 (Slog S B pan a8l lie)
2oz g o oS Sln (3o Slse g (g 63l esliiul ol pl (i SLS S Jgux izmen 5 (o ke 5 lasdie
o TA 5 5l 4 5l TR0 o5 Casd 5 wsllae Llié s 53 (g5l 4 i 1)+ v 45 g5 &t iy 5 WHOIFAO sl yo 3,51 ol
5 e alie clalaial, Sllisdle 055 eols Lidbes (B2, Vit A, Fe, Ca) 4o gyke wolle oliE e (gl (sl ik olgo 4
o ol €Y 22V D a5 OOV Sl ysame S TNDY e oy 5] Wiogs bt Wns o 31 (6K § Cesdhas 5| Gim b U]y
Excel asliyy 31 gl a3l lgic 4y Solver .o,8 Feo 51 in ogae 5 (5w 09,5 Egamme 155,58 1)+ 5l aS ool (sloasd ¢V 51 S gl
Saj 2FLE 93 sl Sl Jlael jslaeds 28,5 )13 oolitul 590 43,0 ) (9580 5 wglhae (2188 dew ol (g5l ange S

1200,5 dploee oo sl (05 13, 5 2l sbo) (are

[ Downloaded from nsft.sbmu.ac.ir on 2024-08-04 |

Archive of SID.ir


mailto:anahrad@yahoo.com
https://nsft.sbmu.ac.ir/article-1-3793-fa.html

Archive of SID.ir

[ Downloaded from nsft.sbmu.ac.ir on 2024-08-04 |

VO S, Ve iy VA bl o le VE Y-l ol ol 138 s sl Gy, 50 2,5) (210 dlge ail s golpiin polie sldaidly
oo Olad Fe €0 050 P (2l g £ o) duts SisS Ve 50,8 CuligS (Ve Woogus ¢ g Ve o) o (e ojie g Dlgus
20 S 5 2l 5 5L 0 )50 lade Sl ey A sy 5 (Mg ) (59l slasdieg; Gl 5 Y S 5 a8 YO mle aLS slages,
b3, 7D AYAY Lo wosllae 13t b dlie 10 VF+Y Lo sl o > b wosllas  oid s dindh o sl s TA=-AD e5gdoma
bty AYAY JLs i i VFY o e 156 s e s 5,y G Sl 5)J3 (6205 5 sl 7Y 5
S Sl a8 Sl (B 1 (o Sl Gl (Rl sl 035 Sligea moew (Rl g @ 9 0500 LSS o (2L ) (SBU ooes

el 00,5 sgame [ wyaz gllas oldé aw

@ s 5 ool S8 glass ol anslx a5 adlr der dnng Gl Gy 5 pladl B> (B 5 oo 4055 36 Ao

59 4335 9 138 slaasl g aclw 1)zl 5 (p9as (sl ol (Kon sl 54800 5 Spllo sloa] om0 S5 (5 43 poays5ie
D58 2oy g i)l wb pgle jsboar (gae 5 gelr adlin S B s 08 5 gl mha 3 Gl slassly 5 S5 (IS gl

Olrl ol 2l 3, @dro 4 (5580 (I3 dw cOgllae ol3e a 3wl G 319

59 gl Sl 0uisS S 9 9,5 0 2 yo 1) i
@l s Sl 2 2l g ISl colan

bl paie S Glarear 9 0)ls 595 SG (S 6l 9 S 2
&9 ‘Lg)b;S slcwbow 4 PRI ‘(SM:L.J syls 6)‘“35
O SaS ol )b siedun anasd g Ol jols g loyly ol he
5 4o, wdg 668l e Salen ¢ olde mlio o) ke
5o aaled 51 BT Sloawonar 56! 4 SaS ¢ 5138 Blge B e
L;Lbd.abf 9 L';""K’ o‘}a (_g)‘\.\fm); ‘L':'""K' Lgl.tbw‘) SHge
Gloog S 5l sladas Colox glaaeliyy (>yb sdis gl
BUNTS . ST KVON | RPN LTS S K PR FE R G PR =
st w25, b b e b g gdne lge 9008 51 L3L slacs Lo
byl 1 Bgem el sl len 5 ks (Jlr wile
sllie g45 5 b 5ouS L olule jals 4 plie
Collae (2lde Glades 0257 0)l90 (n fages dlox 5l (8
Slp 88 s olaé s o (Bib 5l (V-Y ) sis
sloogS 5l S5 2ldE colex sloasly Izl g Ak
b B e a8 sl BLISE S50 ndyeas]
O b 3R adroa (5rke ollae ol glaa
S CT T SN R COW P PUR VS S0 P I SUON cJUOUE PO
ol g sl j9,a.0yls golaidl cllae slas )l g Wl (slas

Wy oo 480 9,80 wollae o138 s SO A plaie

dodio ©
Sygpe g codbe p 13 3G 5 BT il b alKen
olar gl Gl slaylpl ) eslitul &j9,8 4 Gl
..\.:‘oéj.su; L’:’"“'\'C &M‘ 9 Y 4.:.\.9.: Couw Ao o5_> u“)"’ﬁ)'e’“
5 "ogllhe l3e o pgahe FaVole 5 5l Selle
Srs7e sl Olyiear "ad o e sl (136 w”
o w0 Pe lads g olad gl cenlow colan (o
)l e S ol @‘J‘b d,\so 6[.&)‘);‘ u;‘ loas C)Ja.o
Jeol 5o gl oS o Sanle 1y o3¢ slge 5l slasgema
5 izl Céying g cwdle 5 s Wl Gl bk
4138 o )0 aS ot 9,0l dral> souzen il 4o golasl
ol (sl (598 oS s ole G aSly ol Ls G s
Glals ples oaiiS el a5 Gdine g pllo (B slic
e 8y ol Wlgge sl Jlub 5 ol Fj
2wl ol (5 Sswer il dl> cwdle
oy & 5 wslads codle el laalas sl
5 SPU @l e 5 plge 4 g ams by 1) )98
B axgs 3550 ¢ 2lié Cutel pell lacenlw jo Joleie
Ol g ooslhe Sl o @i laass il eS8
gl ey cudle L 5 sluis sloils b
SLidl glasdss olgus ¢ Ko )8 ( olié Slows 5 g Dlole (60,8

Archive of SID.ir


https://nsft.sbmu.ac.ir/article-1-3793-fa.html

Archive of SID.ir

[ Downloaded from nsft.sbmu.ac.ir on 2024-08-04 |

‘U‘J"‘ )LOT )S)A ‘QSCLW‘ ol.é) 9 )‘.5 ‘ujb.? &_J)l)j aw
Sy 2lwsy arwgi 5 (55)5liS slaldl Bla b avwhe
Slad> jo 0,5 o)lal Lol glygs uloxe sla iogss
Sidan O3> g Slonog )51 o ()b e o polais]
9 [FYPRVXY la ts'l.».»d—‘ 9 u‘).‘cu J}‘ u...o.%‘ » sC).lo o)l.g).)
PPNV IRVEC gL [N RCCIN IS JUNS K- P SV UM
L oonds zrke slacon ¢ ol wnlyd nl Job jo ais S
30 330 gilw ool 5l w9 las (( Siheyre Jgol Lras
285 ) AT b Syse osife Sllrygo G
& 231 S S (&
wole S G addlas Gl g b Olilge 4
solRuils 3l i ans ) ok colo 5l ISace Jjeuin
Sogel 9 oleys ciblage Ojlig 9 948 (Sigy pole il
OBl candllas o iy e >l e joas ol LSy Sy
g e Slegoge o)by0 1) aleS slacl b Ll Jols g cn

kU
390 gbrosld stwoouT 9 (e ylixel o g lubeds (o
b

Slge Bras o8 (o) A5 Sl 5l b cal o
A Jle 528 50 08 5 lels ladss cunsy 5 e
- 635 <tz Ol el 35y ML yrizman o (1)) 1YAY
@l sloog S Bpas (Al ke Jold ag Joe sl
sloogS (PBras jlade 3 plde Ml (oS e lyils
A 3L (2lae slaog S5 Ml Ceod il g Lagie alae
Sl 09,5 390 ;0 (F)gde dlreS )5 dxg ke LMol (285
Oeize 9095 2 & bayye 2l38 Sl drogi g aew 2lie
Gladss (o5 e Sz Sl @l DlS 5 Jgex
el 0t oolitas] _LI3E oMl g Lo o9 5
Juo gacasguzme g 39,9 b gusy aiws (pad (o
laogS Spae Ay e e Joo slasgys
Fran jlda yo GNE MBI (oS o poye by N3
Gillae LRE gloog S Casd Ll 5 Lawsgie ( i (glnog,S
dsoz oezen 5 VAT Jlo cllae o3¢ s o8I L
5 laos,S Sladis (5l o Sz olpl Sl Sl 5
) Jfoges) 0 41,8 i o glié pGI

O Slp OIS Cwls (g5 LR el i
] Bl e Cales (sladsly sl i
Do po3) Djg0 )3 g (2l Slge Cuad Wy, (lulis
FB B gl (sdie (2108 Slge oS (soo5a rams 18 S5e
(F Q) abl Ly

2 (Gl Gan b abais dalllas 5y B o ol anlllas
YYAY — Syl el sl oslhas Sl s (6,55l s 5
Slr boal; plsiedr — Jlal 43i5 9 3¢ pllas Jgol 41, »
@l e (90 (@ g @da5 5 18 09> 53 (5 ISl
$9r2 SR Ole 4= VTV -l pl 4 poa g 500 Collas
- izl Colex 50l 0592 5 iyaalp 5 Slalllae o
b b

B gy golge o

et ygsie g gl (2138 s (Ab jplaies
0 oolatul gy a4 diepllas 0,04, SO
Ol g8 Judxi g (o Ll (I

ol adlle glaadl, gop)5 Cople 4 azg b
Ll oS5l 5 colem il g ladied Jelos 5 olulis
Al alal gty Blaal 4 (59,0 Jole 5l (SOl
o lasl g by jeax b Slads CJB o cal glal jo
S 0550 0592 50 GLadigS gl sliwl (g 5 g Shash
OLiigd culos g )Ll > (o

Syl Al g KeS g Cou jeliedr s d>ge o
SRFE ‘5....1..\4‘ o2 Ol ouls G:L...»Lw OLEE 6 (s e
e Wl sl b Slanl g 155 5 plial 5l (goms; Dge0
plel a3, (rod b ogad pol 315 glacs Slid> pl0us
Slojlw olyllanl 5 ol HFauS S b el S5
GSen (b oS g sbay wnled Gle 2ok s 5l 09
2,5 bgspe Sledbl ¢l pl bl 55 50 ol )5 L oo
—a e slSes ;o 1P BT sl Lo b olde oD
30 (89955 slrosls Lol sl 31 o lgreas walizee (o
85 18 600000 S50 g L0 00,08 Suss LB
Los Gsi o S w2 3lee (Fp 0 e
oBanle jeax b golais! ol lidgd culss o
Sheabiee Salan 55 jate (mg)S o S 90 5 155 0
plol olaal areS HBonle jga> a4 Gl aes ]

Archive of SID.ir


https://nsft.sbmu.ac.ir/article-1-3793-fa.html

Archive of SID.ir

[ Downloaded from nsft.sbmu.ac.ir on 2024-08-04 |

sl QS;JJ‘M‘EJ'IBJJ.E.-
P e bagd ‘5!]&.5- \

PLPPEIRY-PL 1L X e
(SIAE gl og T 8 ras lads
e egy¥ gl anddd (o3 /
slas

e Mg g 551 3L 8,50 Jlade
S 0g,F SLEA 45 ol Aoyl

e §

5 ole 20 slalaisl; @llissle
(WHO/FAO) LLell oy

(= LS)L“ﬂ'IjIGMB‘:“L;wIJU

\ (5 3L 25008) s agF s 30

Cennd b g brwgie

wildd slrog ¥

L a5 05 e g gl ol 55
wsde dze g (5551 (el o AT Bl 5
ol g4k sn

9 5 slew jLids pe Silliodle

sy

i 3 i 03,5 VP 6l opllan 3l dos

e o (b sl aige Joo ) Hloged

A 5o hd b 4 (g pd g laasgazme (§9d Jue 5o
2wl 00l az8 F
Ligio todd dogi (Gddo Slgo 9 (655 5L 0590 slude
OV) Gawe Slge 5 b (rolng «(VF) (g «(V0) (35
Al ol iz g s gloeg S (sl 5L 0550 gulS
may sl 00 gy ) Jsoz g8 4 WHOIFAO aulis
4 5L 130 5 Jsere Sl o 55l 5L T Ve S g ysb
s by 1) 8ot G9,ie wgllae (lAE a5 5]
SOl (G35 Slge Sl AL 05 Cwd ol 0B (iznen
VWA Gras oy o)lS 60elS LliE Slge b lie 45
S8 L ddz (oo 050 Gl i 50 . (VA) 00 Cole ) 05
AY) el as §
ez a3 IS b o ol sl 5L oMo
by Gl Olnl laplivl aen )3 (Soij 4 ol ool
S S (sl Camex SIS 5 odle Cl 008
FB RIB e o5 Sl 685 Sl 50 5 Suglseens]
— b slas )l alox 5l STy 2 slags )l )b ala>dle
OA-YY) ceol oals 151y o (6 les b aslin o 3g5e

Dygot s Slaog )T i pwis g (S S 5 g Wog S
Y4 Lo WYY Jlo -0 e F-0 Jlo Y=Y Lo V=Y
o 90 SIS a Jlw £ oVbg JLu Y- (Jle VA
5o u‘f‘ )Lc—‘ 35 e sools e AL EVETCSNEYIR
ouisl g 5988 Copraz oS 5 JLle Slpd g, (ogas

OY) Cool a8 )5 )18 Mo punas VFY 3316 ]
Jolis 2138 05 VY 1 108 duewr 2108 g 09,5 g DI
ad mle (BLS slo g, (O] o 03,518 5 ) Sl
A VAT Lo Csllae 013 aw 5651 L Gillaos S g
AT Wad a5 s )0 4,0 4 (yie 5 wotlae lis
6LA.~0 (\f) 9"""‘"“‘"‘ ‘55‘..\9 0‘9.40 g.)LHS)J IR J.h.\.u Jsd}
R dien, 5 bgdie udyo (655l ol Slowlxa
095 1o 5 9 e Gl Brac 4 azg bl a3 S
44255 b uizmen adi 48 5 a0 o oMl Gl sl (2l
e 50 Gbog)S )58 4 e )l mgnn b 4l ye by Oliee
J.a.d uMLj@‘ASM)Q@»wLC)Lg‘)JjwoM

S5l (yaals

Archive of SID.ir


https://nsft.sbmu.ac.ir/article-1-3793-fa.html

Archive of SID.ir

[ Downloaded from nsft.sbmu.ac.ir on 2024-08-04 |

i 9 o S 09,8 SIS 4 g J5 50 5585 Comen iy 35 5590 (8] 5 S Ba croling A (reling o555 awgie ) Jgu

A pelay B2 (el el ool i

(35,18 IRE p55,Ss0) 9y 158 1p5 ) (o) 158 1p55 o) (o) 158 1p5 o) (355 1% 1 )8 k3)

K obi ok S ok obe S Ol okl I 0l ke S ol ohe o
.. .. .. O e e Dee Bes B s 5 s A ASD AFA Jlo ¥ 5l a8 B Y
£ £ f.. O e e Bee Bee B 2 5 2 NES Nee VAR Jlo ¥y
Yo Yo Yo /4 4 4 Foo Foo Foo 4 4 4 AAEAN \YAD VFYY Jls ¥-0
OYY/N OYY/N OYY/N /A LVAY \ AY¥ AY¥ AY¥ YWY \YZA) Ve/¥ VAYS YYYY VY Jle #=1
Fev/e Fev/e Foele /Y \E VY VYo VW VW Y¥/N Y/ \Y/e YVY¥. Y¥YY Yeyy Jls WYY
DAY/A D50 Feo/e /Y \7A VY VeV VeVe VeVe YV/& yasn VE/Y yea. YYy. AR Jle VA-YA
[\ XY/ d Qee/e Foole /Y \VA! VY AR N VoY Voo \NV/4 Yoy VF/e Yoya Yiay YA Jl Y5
DAY/ N4 vid Feo/e /Y \7A VY AMARY VWeo VA& \Y/b VY/e VY7o Yivo ARSVA yyov Jls e YL
OFY/D  d-AD  OVY/S \7A /e VY Neef NeYD aAY WA LYY NN YA YV YY) g bask IS

iz s oS 5

PBI 2153 5 Wls)lg g Cad b 4 by o Ao
—ools e Jaw jo Cudgame ol Jlasl gl i plas
solial 1¥A] JIIYAS cloJlo olié sloaslsly o
0 ad,e e bosds Jlesl Sllamde a5 090 (ol Gua 0l
B (55,518 slaz 0 f35 b 5 Sinlan (51 slo Lo
il s e
b Jleel o i oo Gy (5ylel Olasde
I N S N T N BT R
2 il a5 el T Oy ool b, o oolil
Sy Byan serkia i e gty Jpars
by ggeme l yame LY S0l o b,
Lloe Cows 4 Jyame LY o] ady il laas ]
00l 00yt poldo l pols dxlllas ploel jalaieay (YY)
ol oolaiwl Hoekstra 4 Mekonnen lawgs ol 1,95 (sl y
ClysiS 45 lid B ST el sl ol YF YD)
d,50 0j5> (pl Sldllas ;o 5 Cewl 0ol dwlbre Caliee
55 oo )3 ooliciu

5 g 5l AU SlalS slagls lade asle

S T60 Gl — 0,5 b o, el 5l olae P B s
S Sras g sl wnld wds dole Jsb o o5 on)S
- 3gdse Mg eyl b el Oj50a 2132 ool
BCFN Double (slaesls «ol> dalllas s (Y5) wis solil

43,5 1,8 SOle calizs olae w3l 6l 5, Pyramid Database
wals (b olde o o aSol 4 asg L (YY) el
Syae & drog sln e Gloog S ) 5l 2lds @M sl
55 5 o sy Dol 58,5 L 5o b 5 el e eolis
S0 (Sig ey ooy S 5l Su e 59 92 ge 2lE

I eib b lsl Conte ol i
H 0T B o 5 Sy b alin 5 5Ty it slins o
ot i s 5 gagpns e Sl (2305 15
251y e sl slom b (585 5 50l pliy ool glata
so)len ubd (i aSi (Se (B slaglew)
ol sl 5l (S plsear (b by 5 (i (0e
-6l el (Lol 5,151 (SO wilgs o eyl ! oDl pllas
ASb Il axwgr Blaal 4 slows sl o o
Hollim 9 o 2l sbloal, olsde
3 iy 9 codlw syl s yo (WHO/FAO)
g low 5l G pKin 5 cde sl Bas b ig e
wsllae l8é s (5551 om0 b ol @ Sleedke
3 eS sldl o laawl CTNO-Y . oy s S bl
PARES IO g WP T e Iy ATA SR AR BRIV SR Sy AT
Sy 09,5 Egome dilyg; b0 sl STV VO gy
(YY) a5 Feoe 5l Gimogun g

P raed Jlasl (sl (g5l AhneS) o dngd 4 32
30 sl 3ol b e e Ol ced 1 Sl (ol
@l dlge Bran owyp plen L B3l 2 (p 5V 00 2
a8 5 b o olnl kel 35 e sols leolaiul b g jeuS
lasgie oogaste [0 dw aiyie coglhe oldé a0 0l
S 53 g ab a8 S Ll s Sl Gle )l olae an e
(B sle Cosgaze alS Cole; ped b o (y95he (213
ieS 5x&lee 5l 5 Oy 009970 ;0 S aije b ol o

Dods

Archive of SID.ir


https://nsft.sbmu.ac.ir/article-1-3793-fa.html

Archive of SID.ir

[ Downloaded from nsft.sbmu.ac.ir on 2024-08-04 |

I (Blax b iSTas) aige Jlade SO oles o Solver SS
bgyd g lacudgaoe 4 azgi b ool cy pai Jgo 8 G sl
o, Lasie Jue
basl e
Sl 0o o0ls HLESY 9 ¥ Jolaz 0 iy Jow a0l poads
2 500l (el (65505l )z 9 ety oDl y0ingr)S e
VP WV & i fa ad o (gyde 5 oglae 03¢ a5
oo ¥V iy @ utign IS 5l Sl (egn 5 o)
..)93 M)O

T ool 5 eodlsm, «ooelS slasdnesy, ol
TA=AD 03930 ;0 mumdS g 0l g 5L5 5,90 Jladie 5l yiieo
losd peels 5L

(ool Ol 5 arle abgipe 09,5 5y lié DI
e Wllaz jsbay i 05,5 05 52 () s ol b,
Olyeas (l3é w3, )5 5 ol U5 b, wales ;o 005
e (e g (28 Sla 098 ST ST sbs, ggee
S 99 50 50 (2led b3y 0 e e oy Sl o e
A eglie g dolome ol
2108 e &1l (gl dke Joo (2L55 9 121 (9
oyl

Aol sl glazg 3 bl s leaige 2! 5o
> o & S5l Cug paiz 0 @Bl 55 5 09 )8
Oloeas Solver .cé 3 &jso oY OMass sll g pgo
A polae g5l sl «(YA) Excel aobys 51 (glasgsdl

LE] MS; )‘)5 oolazwl Syg0 4.9;.&4.: ujj.m 9 u5l.’a.a @‘Aﬁ

s, A el 2! T Nt T ol Ol 5 sl
(ko) REpS5S0) (5 (ko) (09 (SIS ) Wl s, 3 5) =
</\Y AYe £V AARVARY Yo/va AYY/+¥ ya. RS
«/2Y o/ee o/F. oyyY ¥/A- AARYINS Y- a2y
R /e XY SINO ¥/AY Qe/ee Yo T ool
o/ /0¥ Y/NY ¥Y/Y FINY ARIAA Y. 30 g Dbga
/oY \INE A a/+¥ \Val NGl V. (S0 s
«/\A OVF/FY Y/¥Y WY/YA \ZARY AY/YY Y- & (g jumw
o/ AY700 /o5 A\ e AAN Ve o/AY Yoo ogao
/0 o/0) -/fY YAV \7ALT AY/YA ¥ JOCRORR 4
«/+A ¥¥/50 «/OA Y/NY ARVALY Y5159 e v (Bl g & 0) dubrs CusgS
Y S0/AY /B /A /Y0 INRYARY ¥ Eyo o35
< /5 ATY/RY Vini FRO/OA  NONE YENAS Y. (O] sl 05,503 ¢ o) ld
RN e e /e /e Y\O/ -+ v sl 8L slacyés,
ey e 5 VY oo V\S/¥A Y. T Ss g ad
V£ A¥Y/A- VA AOY/A- AV/A- YEN \FA- (045 (3pob) o>
VA oFY/0- WA VeoS/ee  OFA- YYOA WHO/FAO gilie 2,51 olol 1 5L5 3590
AR \0o/5 AY/Y AD/+ e Vg Ve VA (%) 3o @ ool Coms

A Cod (e0lgainy polie oglas o gdsny, Ay u:./eL_: oo Lioard g g conl ol slgo alls g pls polie o olie Gollas s golpiin a8, sl

ST 5] G G pae g5S)l

25 (el I g OME 5l a0y o oS s ( B b el g A s 0 £s8 ale, gl
el sllie 5 oloan ol duw ;o aiw CiisS golpiinn Hlade la oo Ve LV o5 cows ((godlw ;o ol Byasond oldlonlgda,asg Ly -

b elaisl

28,8 50 il lgie 4 e ga 1) Sul 5 D iedS aiile (orads g e S 6l ogin cmgllan s (o S g wiB palS 4 azg b

Archive of SID.ir


https://nsft.sbmu.ac.ir/article-1-3793-fa.html

Archive of SID.ir

[ Downloaded from nsft.sbmu.ac.ir on 2024-08-04 |

v WeY sl ) ojlesd qomdje8 Jlo el (ol @lio g 435 pole aloxe
VY=gl 4 pow (e wollas (8 e o3liiny plie ¥ Jou
DTS A Gealus ol Pl e &5y @olgiiay Hliee
(PS5 ) oS 55 k) RN (3 ) 5959 p5) 2hé oola
(RE (p55 (p55 ()5 (CEwe
/WY </\Y AR VOO/NE YE/EA Ad+/¥ Yoo Yot
-/eY 2R -/¥Y /AN /0 WAYY b S
A /e /Y AR Y/VO VeAseo ¥ ¥ o985k
-/eY -/D¥ YAY FAY  SAY V-0/¥D Y. lajie 3 Sl
-/e¥ Vat2 “/¥D o/+¥ VISY 05/54 v TS
A BVF/FY Y/¥Y WEYA VA AF/VY Yoo s s o
-/ AY/00 V/e§ Yo/08 VW Ve /AY Y. logas
o/e¥ o/ WAL Y/50 Y/AY BO/AD v JOSE ORI 4
/o8 WAL /YA 728 AAa £YAN o T (olo g & 50) dpis eisgS
-\ YE/Y -/b8 VWA- ¥/VA N7ts o § e 055
-/8) WYY “/¥¥ FEO/OA  ONE YENAS Yoo (&) s 035l 35 o) Sl
/e /e /e /e /e YSe/eo ¥. sle aLS Glacis,
/ey /e /o8 VY /e VE/YA g TS gl
V¥R AYE/Y- VAY  ADVEe AYe YYAS/Y. VESO (60 yeal) go
VA DFY/0- WA VeeSe OFA YYOA oo 23T bl 3l 990 ol
WHO/FAO
\YE/5e OO/ 9.4 /AY /D VES/e e AR (1) 556 & el o

oloiing polie gl diasiiag; dinge (ol (o L5 00 gna 5 Sl (0lié lya (all5 g als polie o olié wgllae o olgiiny o)) slice

g Lm-"L“)bu‘W M 5l as,e FonS Cows (S 08 wtgﬁlk%ﬂ)a&yq&) slp
el sblie g ale an ollae o 5 oid o cdsS (golpiing Jlade jla v Ve LV o5 cows o godlw ;o ale Byas ouds Sl wilgd 4 an i b

QS Y ) G Bpae ool 4 s

oy olazs]

235 e 0Kl laie 4 Gl ) el 9 D8 et aiile (camds e S 6l oo cogllae a5 S5 g a8 palS wazg L F

o)l g ol3l sl i Jlo e j0 g 4850 4 (49,
w2 pogio 93 (pl S Ho b ai)ls (goguse Jlo milie a5 ]
Sl s, Jolad 0590 0 (goieud )l (slo s diugn
seeanalr sleal) G plsiear ogllae (238w sl

GlagSIl b ol 5wl (613¢ anze 5l Jsine 0,51 sl
S e ol (Y1) wS e 0391 poye pyes slp |y &,
3,10 5l dnslr alizes (sloog )T 4 mazmo 5 el
Gyan )18, 5 6 8,50 Bue b slalaal, > (F9)
b slp ) anled 5l Gﬁlﬂ A g Ngd oo b oaisS
ole wn B S eyl 990 52 agad eyl 51T WS o

058 sop o 1, plasied olSays

lad o slead el g 5Li 090 polie 8 5 ¥ Jglos
Ol iz SSE & |y alisie (o (sla 09,5 j0 gllas
Olymo e iz 90 50 J YA BVY oo (sloog,§ ,0 wad oo
lozs g (Sld G0 0559,k i 55 GU5 59 9 S
5 2l by b sl Gl ojee 51 3 ol ool Ol
Cllae (2138 s ams oo LS 5 ogllas IS as ()8
NIV SN ERVIRE VROV | S S VI SRR
a8 5 b3y doy ¥ 5 ol s, amys B ATAY L
(V9 ¥ slaylogad) oylo
-—x) ®

e a9 e mals lacaslaw gl B o
aS ol old olge 51 aBs Sl sasmo L Callas
P LS S Cumer ladn 5 2l slasls Wl e
P S Sl poasle i Jalse (85 Sl
5o 00,50 Codle Dllaxde g (glailaie (yOgr i
s b adroa (58 wolhe e dw K0 (5m
e w5, So Al ol Bas g el sals (b soladl

Archive of SID.ir


https://nsft.sbmu.ac.ir/article-1-3793-fa.html

Archive of SID.ir

[ Downloaded from nsft.sbmu.ac.ir on 2024-08-04 |

s oy S (o e b o 4 g 5he 5 wollas (S d Gke Blge 5 551 (g 1o £,5) (23S Slge (slpiiiny olie F Jgux

VFev-calizn
FoVL o Ye-se 1a-v4 A=A £V £-0 Y-y ) i dlge 5 (g, 0 p,5) (2 oole
Jbs J Jbs Jbo J Jbo Jbo S b
Jwy
Yoo TY. Yo- \ERTAGN) W e o 50 ot
Q. Ao Yoo q. Y. ¥e. Yo Yo =r
“ f. £ 5. D Y. Vo 5,5k
Y. Y. Yo \0 ye \e o jae 5 Slow>
' Y. Voo Y. Y. ¥. . Y. () s
Yoo Y. Yoo Yoo Yo Yoo 0. Yoo U oo
Y. YA Y. Yo- Yo- Y. V- Y. logee
Y. ¥- Y- AN Yo Y- Y- Y- o8 LlgS
) 5 5 5 O ¥. ¥ Y. (oBlog ¢ 1) S CegS
Y. Yo Yo L ¥o ¥ \E Y- E o 55
Yoo TY. Yoo Yoo Yoo Yoo Yo- V5. (Ol b 00,5,3 5 ) Sld
¥ ¥ ¥ ¥- Yo Yo AR Ve sl 2LS slaggs,
¥ ¥ ¥ ¥- \E Y. A Y- S g b
VY- \EVD VAY- VAY /A WY/ ARYARVA A</ A0/ e
YYY£/A YYAD/A  Y-YMY YIYVY VAFE/A Yy AARYE 'l 0l yuels (A5 6LS) 55,
ASVA &Y ASYAl ARATAN VY78 ARAVAY AR 7AY ARAYAY sk sl
\Ald vy RS Y4 \RAVE 5510 VA ¥Y/. AA 0dds (ymols (55) eS9p
WYY/ VO-/Y VOY/A AARVAN \E /Y ARAVAS VAY/A \ENA BN
ANY Ay ARRRYA avery Yov/v SYA/Y A¥Y/N ¥Yv/» oAl (yuals (p,5 ko) oS
\AZAS a¥/) AN Yo/ NIy ARRVAY \R7\Va 3 AV/0 BN
WA VY. VY vy Ve/AY 4% A\ AL o (sl (05 o) oo
AVA WYA AN WY/ IR WAY - V-0 351
DY/ ARY/Y WY a¥A/- yvass s0515 VWY INAYAY oals el RE #55,50) A rolig
VY/Y AARVA) VOY/A VOA/ - ¥/ AMIAA WY/A WAY sl
V/¥Y AV VIEY \Za¥ VYN AVATA <AV <Y ol (yal (p,5 o) B2 ol
Ve AA Wasy WY/ ANVA WYY VAV/¥ \UVZ4'% VYP/IA skl

Archive of SID.ir


https://nsft.sbmu.ac.ir/article-1-3793-fa.html

Archive of SID.ir

e b 09,5 )0 () 480 4 (g e 5 wslhae (28 s (sdie Blge 5 6551 (Gs, 50 £)5) 88 Slge (solpiiny polie B Jgua

VFeV -l
ge YL Y. 14-v4 YY-1A F-1\ £-0 Y-y | i Slge 5 Gy o o5 (2l oobe
Ju Ju Jus Ju Ju Ju Jus Y3l S
Jus
V4. Yv- Y. Yo- VY. - - . ob
Yo \& 5 A < Yo Y- Yo 3y
o Yo Y. Y. ¥ Y. Yo Vo 9,5
¥ Yo g Y- Y. ). ). \. b jie 5 Sl
V. V. Ao . 5. 0 ¥. Y. ()
Yo- Yoo TY. Yoo Y. Yoo Yoo Yoo Lo s
Y. Yo- Yo- Y. Yo- Yo~ Y. Y. lwoges
i i ¥ ¥ Y- Y- Y. o8 CudeS
e 5. £0 5. 5. b ¥ ¥. (oalo § po)asios CusS
Yo Yo ¥o Yo AR AR Y- Ero 5
¥ Yo- ¥ ¥ Yoo YY- Yoo VF- (o) gl 03,5l,8 5 ) ol
Y- Y. Y- ¥ Y- Y- Y- B sl olS slagyes,
y. Y. Y. Y. ¥ Y. Y. Y- JRUIPRTL
VOV~ \OY - VYD \EED Yo ARR MO YV-/+ Focs
Y0V/A YYO¥/A YYAAY YOVAY VABO/Y APYO/A VWYY/Y M/ ool el (6 J55LS) (635,
AR VA V-Y/A a4 ARAPZA AR A VoYY ARAPA ARAZA BN A
VEIN A-A A/ 7 50/ B/ ¥/ YY/5 0us yaels (F55) eS9p
ANAVIA ¥ ANV ARUYA AT \QRY/4 VY YWY/0 sk sl
U Q- VY Vo Vs Qa5 YEA/Y £AY/A FAA/0 Yas/y odd el (p)F o) S
\tZA) AY/A /A Y&V N7 ARIZA hAVAY Yy sk sl
WY A\ VO/XY WY Ve /5D VYN 10N AR 0l yels (p5 ko) ool
WY/ OF/) ov/- ¥¥/A 551+ WY/ ARYVA Wy sLs sl
‘Y Ay RYAATAN YAy AVY /5 SYVIY NNV OOY/Y 0dds (yaals A ol
WY/ Wa/. VA VOF/¥ \ES/A V0+/8 YA/ A 5Ll (RE p,59,50)
/00 VoY Vi) V/EY WYY At /AN AL 0d (pals B2 sl
Vv AN \O¥/Y \EY/ OV/Y VAY/A AN/ AARVA 3Ll (5 o)

[ Downloaded from nsft.sbmu.ac.ir on 2024-08-04 |

Archive of SID.ir


https://nsft.sbmu.ac.ir/article-1-3793-fa.html

Archive of SID.ir

[ Downloaded from nsft.sbmu.ac.ir on 2024-08-04 ]

OB 5 6)B)5 Uga o d8yos (9o 5 ol (23S S

0.30
0.25 S

0.20 g
0.15
0.10
0.05
0.00
-0.05
-0.10
-0.15
-0.20

-0.25

-0.30

(3]

-0.35

(o) o L

Sl
E o o5
I S skasy,

o5 ecligS

55

)S.&S\.\.J

yvay JL.J A Caonds \Fe¥ JL..; ugﬂa.c b.;‘..\.c S 0 6""\9 6[.&05;)4) g.:i dbo) u‘,uo.? .Y )‘05.03

0.30
Sl

-0.05
010 b

-0.15

-0.20

-0.25

-0.30 Ty

-0.35

0.25

0.20 Sl

0.15

0.10

0.05 e )

ot

0.00 . r;‘-‘-‘“ ) 5 ot

0

wlbad
E 0 o5
I X VYT S

5

3058 CulbgS
P g il

o g0

WWAY Jlo a i VEY Jlos 5o wosllae 36 s s 08 (sloog 5 15 )5 (sl i ¥ 10003

- oo 58 ool 350 liiied b LS o T Fanle

=

S5

%wEW@IoMW‘MwBM)Q

Colhe ol S glpiiny polie Dolds agdass,
Ot el Jgome B pae (980 ar i 1F 1V 00l (6,553,
5 ob polae «wdle 5 b0g)S j0 ced b ol 4 il VYl

50 W o plaiBl o> a1y Sig de s o iy aS mi

5,50 9l5 £yl ol o 53 IS g, 40 45 45 e

05 e el o] b, 5 45 4igF e 2395 (gl o0liz
(2l glrog )T 5 lie (gdie Sl 5 108 by b)) 55l
Sl e 2ldd w5, b b slagilon b g geed
V) Gl g sl o 213 olge as o Sl 5 S
kol Bap 09,5 L os ©jgoar alid slaleal, wules 5o
Croad Jole 5o aF Jlo ) 055 00 (5eil analz o0 0 imy
3> b poye slasllas coghe olié aew silualed

Archive of SID.ir


https://nsft.sbmu.ac.ir/article-1-3793-fa.html

Archive of SID.ir

[ Downloaded from nsft.sbmu.ac.ir on 2024-08-04 |

AR

-y 09 o Apog «yidin AST (gl ol pl Bl b
ools 13 Callae lié slaaw o ailflas 09,5 S (lge
by slie 5 ol ol Bras Jdo 4 (YY-YYT) wisd
2 Jsz yo Aoz &0 4y 09,5 05 ol (Glpl amel yo
At ClsgS LY e Plas  plaisl a disgy o ois a8 5 s
] 00 dj‘)‘ Jﬁu\} ul.?h..ag.' 5o

5 o Sl bl ol slbasy L sl
Sygo 40 g) LVl S s eols slonid B yae poas
g aid golpainy Hlade ( olde aun (65,50 slaize (1.0 IS
SEe ) 595 50 o8 Ve LS AYO L ol aw S
i ool oyl Jlade )0 (6 mis cplpln g 0gr eais 3,90 YU
@l b Bllae g 5 (Gusjoe Hlade (rrizen
wile (BLAYAY Gollas

WBpodr G99 oglhae olE slasw atepllss )95
alis 0929 b ools lis diliaygls ddlaio o ool duog
099y 5o ewlol ool ilaie glo,giS Sl slagXl
adlhie ;0 (YO) ol 092y duws lizl 9 ylpl (uows
L bl ol sl gz pe Sy Sopm 8 allmae
ol i e Sy e e 5y e S
Gllid Cios @ s (V) 0l alddS @ cnd S50l50 g
w.%ls L: o‘).o.b sl.ﬁ).be 9 s_JL:B.»_> ‘J.ALS oHle 0)994\.: “SQL\f
595 A laanw C;Lasuf‘}.w 5! ‘GQLA bl a4 el C‘L"“‘
Ll Jgono s 5 (236 o501 @ iy il gl oS
YA X)) asl asls ol ala>de JB slbs &gl wilgs o
o (G0 g0

Slde dy S pol> s eEign g 55 o9 VL
é‘l-*-" )1 ‘5.51.:)0 g s 45...;‘ 0 9dy el LS""K'
(ol slasdinn, ole Sl sdie oael (aLS
el 9 81 5 5L 0550 e 5l o T esliyg 5 asMogen
G axgi b oailoas ‘_,Mb 3L ey Ae-AD odgae o
collas slaas ) oo Uil Jow ;0 35290 oy gase
L ool g memedS 2 5L TA 08 oo Wil b0y (4980
55,5 15 a8 Cal Jo 15 l ules el Bus Cnex (51,
ol mendS e e iz 95 52 JL VA BY i o
6395k e 58 B3 990 53 5 Sel (e 5l Fmly o0
ol s 9> 50 5ol Gl lszgi g (Gl S
9 d)l; J.o&c aisle uJ)ilD GLQ ML').' u_v‘))l.u NGO PR

S &y L Qo )0 VP 5 £ i @ ool 6,050 e
g Cowl @Bl ul8l YD S )l g mals VWAY Cgllas
Ob 3 7A¥ e o5 cews (B el el (gl ool ol
2 b Cate BT 5 Coonl @y 4z i b 0gd (el 0 g
o 4y ol 55 I8 g 06 BITL ad e 5 coodlas
Ol Ban b pegas (B9l by ol 051 senl b g
S odle |y JolS 5T 51 Lols lié Y guame 5y
09,5 (nl 3l ol (655l jlade ols 18 A v sl (g5l
35515 s )50 (5551 (1l b caslite 4 aidly ol s
drals iz g oy wlel o ITAY L @ cas 0ad
05 ol Jeds i jlade (g lagly Blaal sl 5o ool
Olnl @bl 5l (il (ooaldl Ll b Gl 6,55k
b5l 5l 9 @ oom Ll b (G985 28k als
A ol Gl el 02350l lstedr Gicalie Cuog
VTR

CogS oo e e yd Crard ole 0,5 Ll L
B b Zed 7 g VY VR ol dhe g 508
2 218 lge (nl (YL B 5 )98 5l (LU A5 2L falS
sl Jyers (Brae des ;o Ll 1ol 5 3 sl
4 Slgs g &0 020 «Olad solpinn laie Jilde jo .ol
Slade ased o a8 il o8l s o VO g VY. s s
ol TNO 4 o035 5SS s 00l el (g
0599850 wgmime (8] 5 (s il (55 are €0 0
2 el 5ol cwlie Cud iy mbe
Hdl Goyiws yo plely aSol s 4 p3 glaJle
asliyy ;o 3o 8 CuligS Sl (cidu (iRl 00,5 o0 18 ilie
ol 9 @9 aie S 0 Sl sl oas Lill olae
Solal Blaal sbwly jo Wilgy oo aS Conl s34 5 (5l oo
b 3 GS1g e Slag e Jb SielS Sua L g
OO omb @ a2l Bl Ppae SbsS 5l LS
Sh ele Gl pndST S8l s 05aS 5 Blid S pae
b Billae 518 lags)lon plo 5 lsmin] (S 5o
309,85 ol lp callae O pas ail s @ik lansi.
oS il Gl S Y e 4 IFAY Csllas a4 0,5 YO
@ 6k Sem sl el (6 S5k s SO Ot (s o0
Sl cans ]

5 Ble oveg 95 Bras (lailnae 2l @), bl
CbgS Bpas yualS oles 4 aan o oLy sbalas Ll
751y e o slon 5l 65K )3 00 glLeBl ()2 g 508
slo)Sal) Hlee 5l 50 5 loe (ol Wilgi oo 5 3,15 Coonl
Oledl sl wilsd Sl 4y olowws Gl 09290 os plae

Archive of SID.ir


https://nsft.sbmu.ac.ir/article-1-3793-fa.html

Archive of SID.ir

[ Downloaded from nsft.sbmu.ac.ir on 2024-08-04 |

\Y

bl oz g (G slo 095 SSE @ oy el e
g o olSaus sused (o e 10 09500 Hled 4y dalllas g8
b).v)lsd.:’yl.a.o‘ P ‘Le‘)—‘ uowa& J)‘g.a (5‘,)" 59
by O il wler e 0l b s oo il
S9> & gk sl Jole Sl s BB 63l s e
Olaxde 5 Slawls (S0 @ azg L ol plasl
SV G 00gazms 10) 08,5 ¢ ,lo,L U5 8,50 40 el
Sl b 50 e & Bl (Jl 7 JIY 5 Y
@l s asloy ol & alime gyb B L0 W 5 050 90
S Bpae jize g j9,a sodls dg>g .0l daly> &l
@‘..\.C Sy g Lg‘).v i B L§L®o5)f 30 u>_:‘..\.(:
Pl Gpae (puyp &S b 5o el 5950 5ol osllas
2 olel ool oyglp lp ab ols lgie a0 VFe e L]
Glo—w Jb, anse 0,55 0yl il eag il by
ol siusgasse I s (S ool osllas plde
Coosd ol Sllog 4 Glg oo |y ol cde a8 el 3,155
Bl S HeiS jo olae eI
©lolgidn 9 (5 a2l

g 5l G g Ol B> (BB 5 e 4055
el Glaas cul (6590 Arsl> Jlul 5 asl aen
So 4 Sy (2 Bronigiie I3 Glasw 5 gllas
i3 plsisar 5 Sl GRen lp Fape 5 el sloss]
BBy 5 sl Glcwls Guizmas 5 Gk g )b
L gd oo a8 )5 Say ol,a0by g ol laS el lawgs
wds g ol slacilow coumy sl pie (185 Jlaiys
03l L iy albay slo,lisle cpl 558 050 o0 (ateiv
gl g8 Dgus ydS (Sl (gied 08 )l

sools ools § Sledlbl i jls Callas oldéaw (a5

a5 el H9dS 50 138 GBran (AS 5 (o5 o8l wile aily
Sl galr 5k So B o 5 LSy JLo b o el Y
695 (pl 00,08 elidie 4 dzgi b 0S8 addllas 350
s oy Pl sl 5l 90 y90 wlie Cenl p3Y Slalllas
ool Gl 5 o glie Jolis "3 Bpme (&S 5 (oS
alisee sl pliwl g Bblie o0 (2lae (o8l g9 4 a5 aig
Gble jo olpl aige i o 098 o0 slpiin (ol
a5 CgliS 8,8 o b e clole el dilisee
S 9 e 4385 Coeal 4 4zl b ogd (gile sop o]
5 aly dan dxmgi 0 ol b g Gl el Lii> o

wb ks omels sl ol sl 055 ol slp s3le
RYWIPVEIC SN

5 sline 4l glba i ar S oLb
) e Sl (213 lge 0dgi Janmme Coyj I 51 (28,5
s oS 2l sboy by had (e sbalie 5l el
5 Sl lojls Lol pals a4 Wiy oo eSS Sluls
a s b (F) WS ST ek gl S JLad
FoS Bpas ol ol jo golul e sloaogs
2l a0 ol (daote Gy OIS LS 0 je )8 CingS
5o XY YD) el oy QLQM 45)..44.: us).n.a 9 u.:jﬂa.c
.s.J)o g aym gy ools jleslatnl b JSlnl sla)lgls olae
w55 b ol S i 5 1TRF BTV (sl b sl
wisls pll Jluly Callae duw S slpiny 5 b plae
Slg w81 g iudsS 09,5 Sl )3 ;5 gaays V-
el g DM g (U 0g,5 Ll yd (a0, TV el dajan g
boalie ;o lagnpwd 5 Loy 09,5 S8b)s ooy Ve
el o (Fe) wil HeuS Gl glal dBass 3l gllas
Sl ogr 5 aSh L o) Ken o glalu addllas ;o spolie
Olyl 5o 6)L,J hlE sl g oluls o B rals ( olas
(?\) Sl 00 él.é{u.u.u
e I b ceaid (28,5 a5 0 by Jgese Bran
Collae (2138 Gloaws (B pdy 9550 30 (S g (o5 Dlalllas
) gl oo alie L;MT)o slrog S o solpiis
Elgo 350 50 yiiey Slidss ail ool )5 wpe Slidss
oo o Healie lalaialy 515 Py 0 Ss>se
I LQAT pes gy g paedan sl (BTG as
axfllo slacuoguxe g wed bl

@ 9o @ S (935 g oollae (238 e (6 S53L
L oladisd 5 ollicelo Ol 3311 L sl 6l ad 0
5 G5l slajls wllasde yoges blod 5 Dglate slaolSays
Gole Hb syl ( olad slalesal,) w450 ((gdse dlge

Archive of SID.ir


https://nsft.sbmu.ac.ir/article-1-3793-fa.html

Archive of SID.ir

[ Downloaded from nsft.sbmu.ac.ir on 2024-08-04 |

VY

arwg g (65)sliS Slamdl gy yaeliy slaiegh duesse
oy 25 lapils [ «g)yslias sz &)lyy (oliws,
o) Cigles pyime pBanled atulyl ansl, 1S 5 Sbsls
F5 GLBT Gl el old) 5 )15 (gl &)l55 elaz]
WS p e G anles SLEl 559 5 saexl S8 e

GBT Gl g 050 aleS pyime slacl o ues plol slowl
el Gulome sl fmgly 550 pyime oanled (53b3e)
.JJ)‘OLSA

o References

1. Borras A, Mohamed F. Health Inequities and the Shifting
Paradigms of Food Security, Food Insecurity, and Food
Sovereignty. International Journal of Health Services.
2020;50(3):299-313.

2. Dubois L. Food, Nutrition, and Population Health: From
Scarcity to Social Inequalities. In: Jody Heymann ao,
editor. Healthier Societies: From Analysis to Action. New
York: Oxford Academic; 2006.

3. Fanzo J. Healthy and Sustainable Diets and Food Systems:
the Key to Achieving Sustainable Development Goal 2?
Food ethics. 2019;4:159-74.

4. Greenberg J, Luick B, Alfred J, Jr LB, Bersamin A,
Coleman P, et al. The affordability of a thrifty food plan-
based market basket in the United States-affiliated Pacific
Region. Hawai'i Journal of Health & Social Welfare.
2020;79(7):217.

5. USDA. Thrifty Food Plan. Washington, D.C., U.S.A.:
U.S. Department of Agriculture, 2021.

6. Faksovd K, Brazdova Z, Robertson A, Parlesak A.
Nutritionally adequate food baskets optimised for cultural
acceptability as basis for dietary guidelines for low-
income Czech families. Nutr J. 2019;18(1):84. Pubmed
Central PMCID: PMID: 31810479; PMCID:
PMC6898948.

7. Bairagi S, Zereyesus Y, Baruah S, Mohanty S. Structural
shifts in food basket composition of rural and urban
Philippines: Implications for the food supply system. PloS
one. 2022;17(3):e0264079.

8. Power E, Belyea S, Collins P. "It’s not a food issue; it’s an
income issue”: using Nutritious Food Basket costing for
health equity advocacy. Canadian Journal of Public
Health. 2019;110:294-302.

9. Walton K, doRosario V, Kucherik M, Frean P, Richardson
K, Turner M, et al. Identifying trends over time in food
affordability: The Illawarra Healthy Food Basket survey,
2011-2019. Health Promotion Journal of Australia.
2022;33(2):336-45.

10. Wang J, Ding X, Gao H, Fan S. Reshaping Food Policy
and Governance to Incentivize and Empower
Disadvantaged Groups for Improving Nutrition. Nutrients.
2022;14(3):648. Pubmed Central PMCID:
PMID:35277007 ; PMCID: PMC8838405.

11. Kalantari N. National food consumption patterns and
nutritional status of Iranian households and individuals,
2018-19. Tehran: National Nutrition and Food
Technology Research Institute (NNFTRI), Shahid

gl 53 480 4 (95de 9 slhae (0 S o9 4 i
B o Gl g 9,8 mhaw 5o ol slasaly 5 Sy (WS
B9 Sy pole jebods (ygie 5 gala sl S
&3l 3wl

S 03 (Sloyad g Sas ilye Bany g by cnl &
proe odiled ol hgise wils B (o5 )l e
prowe odnled (Gl 28 GBI Qliz ! jlel 55 5

Beheshti  University of Medical Sciences (SBMU), and
Community Nutrition Office, Ministry oh Health, 2023.

12. Fathi E, Javid NM, Hosseini SM, Mirzaei S, Poor M.
Investigating the changes in the structure and composition
of the country's population and its future until the horizon
of 2051 based on the results of the 2016 population and
housing census. Tehran, Iran: Bureau of population,
workforce and census, Statistical Center of Iran (SCI),
2019.

13. Salehi F, Mohammad K, siasi F, Abdollahi Z, Abdollahi
M, -Rad AH, et al. Optimum Food basket for Iraninas.
Tehran, Iran: Community Nutrition Office and National
Nutrition and Food Technology Research Center, Ministry
of Health and Medical Education, 2013.

14. Esmaeili M, Houshiarrad A. Iranian food composition
table. Tehran, Iran: National Nutrition and Food
Technology Research Institute, Shahid Beheshti
University of Medical Sciences, 2018.

15. Tontisirin K, de Haen H. Human energy requirements.
Report of a Joint FAO/WHO/UNU Expert Consultation,
Rome. 2001:17-24.

16. Organization WH, University UN. Protein and amino acid
requirements in human nutrition: World Health
Organization; 2007.

17. Joint F, WHO G. Human vitamin and mineral
requirements. 2002.

18. Palermo C, Wilson A. Development of a healthy food
basket for Victoria. Aust NZ J Public Health.
2007;31:360-3.

19. Aminorroaya A, Fattahi N, Azadnajafabad S, Mohammadi
E, Jamshidi K, Khalilabad MR, et al. Burden of non-
communicable diseases in Iran: past, present, and future.
Journal of Diabetes & Metabolic Disorders 2020:1-7.

20. Azadnajafabad S, Mohammadi E, Aminorroaya A, Fattahi
N, Rezaei S, Haghshenas R, et al. Non-communicable
diseases' risk factors in Iran; a review of the present status
and action plans. J Diabetes Metab Disord. 2021:1-9.

21. Djalalinia S, Moghaddam SS, Rezaei N, etal. National and
sub-national patterns of mortality from stroke in the
Iranian population (1990-2015): Complementary results
from the NASBOD study. International Journal of Stroke.
2020;15(2):132-48.

22. Farzadfar F, Naghavi M, Sepanlou SG, etal. Health system
performance in Iran: a systematic analysis for the Global
Burden of Disease Study 2019. The Lancet
2022;399(10335):1625-45.

23. WHO, FAO. Diet, nutrition and the prevention of chronic
diseases Report of a joint WHO/FAOQ expert consultation

Archive of SID.ir


https://nsft.sbmu.ac.ir/article-1-3793-fa.html

Archive of SID.ir

[ Downloaded from nsft.sbmu.ac.ir on 2024-08-04 |

VY

24.

25.

26

27.

28.

29.

30.

31.

32.

33.

(WHO Technical Report Series 916). Geneva,
Switzerland: Report of a joint WHO/FAO expert
consultation, 28 January - 1 February 2002, 2002.

Mekonnen MM, Hoekstra AY. A global assessment of the
water footprint of farm animal products. Ecosystems.
2012;15(3):401-15.

Mekonnen MM, Hoekstra AY. The green, blue and grey
water footprint of crops and derived crop products.
Hydrology and Earth System Sciences. 2011;15(5):1577-
600.

. Wiedmann T, Minx J. A definition of ‘carbon footprint’.

Ecological economics research trends. 2008;1(2008):1-11.

2015 edition - 2015 Double Pyramid - Recommendations
for a sustainable diet - Database.

Maleki S. Excel Solver Tutorial - Step by Step Easy to use
guide for Excel's Solver: Solver; 2023. Available from:
https://www.solver.com/excel-solver-tutorial-step-step-
product-mix-example-excel.

Alberta Health Services. Methodology for the
implementation of the National Nutritious Food Basket in
Alberta. Alberta, Canada, 2017, Available from
https://www.albertahealthservices.ca/assets/info/nutrition
[if-nfs-methodology-for-implementation-of-the-nnfb-in-
ab.pdf.

Diaz SM. X, Neri D. D, Moraga M. F, Rebollo G. MJ,
Olivares C. S, Castillo D. C. Basic food basket, food
pyramid and nutritional recommendations for chilean
children. A comparative analysis. Rev chil pediatr.
2006;77(5):466-72.

Herforth A, Arimond M, Alvarez-Sanchez C, Coates J,
Christianson K, Muehlhoff E. A global review of food-
based dietary guidelines. Advances in Nutrition.
2019;10(4):590-605.

EAT. Food Planet Health: Healthy Diets From Sustainable
Food Systems. EAT-Lancet Commission on Healthy Diets
From Sustainable Food Systems, 2019.

Hirvonen K, Bai Y, Headey D, Masters W. Affordability
of the EAT-Lancet reference diet: a global analysis. The
Lancet Global health. 2020;8(1):e59-e66.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Willett W, Rockstrom J, Loken B, Springmann M, Lang
T, Vermeulen S, et al. Food in the Anthropocene: the
EAT-Lancet Commission on healthy diets from
sustainable food systems. The Lancet Commissions.
2019;393:447-92.

Pourghaderi M, Houshiarrad A, Abdollahi M, Al-
Jawaldeh A, Esfarjani F, Khoshfetrat M-R, et al. A
Systematic Review on Food Baskets Recommended in the
Eastern Mediterranean Region. Sustainability.
2023;15(20):14781. PubMed PMID:
doi:10.3390/su152014781.

Carrillo-Alvarez E, Penne T, Boeckx H, Storms B,
Goedemé T. Food reference budgets as a potential policy
tool to address food insecurity: Lessons learned from a
pilot study in 26 European countries. International journal
of environmental research and public health.
2019;16(1):32.

Lewis M, Lee A. Costing ‘healthy’ food baskets in
Australia — a systematic review of food price and
affordability monitoring tools, protocols and methods.
Public Health Nutrition. 2016;19(16):2872-86. Epub
09/09.

Dooren Cv, Tyszler M, Kramer GFH, Aiking H.
Combining low price, low climate impact and high
nutritional value in one shopping basket through diet
optimization by linear programming. Sustainability.
2015;7:12837-55.

Lee A, Mhurchu CN, Sacks G, Swinburn B, Snowdon W,
Vandevijvere S, et al. Monitoring the price and
affordability of foods and diets globally. obesity reviews.
2013;14:82-95.

Eini-Zinab H, Sobhani SR, Rezazadeh A. Designing a
healthy, low-cost and environmentally sustainable food
basket: an optimisation study. Public Health Nutrition
2020;Epub:1-10.

Soltani A, Alimagham S, Nehbandani A, Torabi B, Zeinali
E, Zand E, et al. Future food self-sufficiency in Iran: A
model-based analysis. Global Food Security. 2020;24.

Faksova K, Brazdova ZD, Robertsonl A, Parlesak A.
Nutritionally adequate food baskets optimised for cultural
acceptability as basis for dietary guidelines for low-
income Czech families. Nutrition journal. 2019;18.

Archive of SID.ir


https://nsft.sbmu.ac.ir/article-1-3793-fa.html

Archive of SID.ir

Iranian Journal of Nutrition Sciences & Food Technology 15
Vol. 19, No. 1, Spring 2024

Optimal and Thrifty Sustainable Food Baskets of Iran-2023

Pourghaderi M*, Mohammadi-Nasrabadi F?*, Abdollahi M3*, Houshiar -Rad A**, Khoshfetrat M.R®, Esfarjani F°, Ghodsi D,
Ajami M®, Sobhani R, Milani Bonab A%, Esmaeili M®, Omidvar N°, Azadbakht L7, Mehrabi Y8, Karandish M®, Vafa M.R°, Pouraram
H’, Hosseini M, Sadeghi-Ghotbabadi F*!, Jafarvand E'!, Esmaeilzadeh A”1!, Farshidi H'?

1- PhD. in Food and Nutrition Policy, Health Equity Research Center (HERC), Tehran University of Medical Sciences, Tehran, Iran

2- *Corresponding author: Associate Professor, Dept. of Food and Nutrition Policy and Planning, Faculty of Nutrition Sciences and
Food Technology, National Nutrition and Food Technology Research Institute, Shahid Beheshti University of Medical Sciences,
Tehran, Iran Email: f. mohammadinastrabadi@sbmu.ac.ir

3- *Corresponding author: Prof., Dept. of Nutrition Research, Faculty of Nutrition Sciences and Food Technology, National Nutrition
and Food Technology Research Institute, Shahid Beheshti University of Medical Sciences, Tehran, Iran
Email: morabd@yahoo.com

4- *Corresponding author: Researcher, Dept. of Nutrition Research, Faculty of Nutrition Sciences and Food Technology, National
Nutrition and Food Technology Research Institute, Shahid Beheshti University of Medical Sciences, Tehran, Iran
Email: anahrad@yahoo.com

5- Faculty of Nutrition Sciences and Food Technology, National Nutrition and Food Technology Research Institute, Shahid Beheshti
University of Medical Sciences, Tehran, Iran

6- Assistant Professor, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran

7- Prof., School of Nutritional Sciences and Dietetics, Tehran University of Medical Sciences, Tehran, Iran

8- Prof., Faculty of Public Health, Shahid Beheshti University of Medical Sciences, Tehran, Iran

9- Prof., Nutrition and Metabolic Disease Research Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran
10- Prof., Faculty of Public Health, Iran University of Medical Sciences, Tehran, Iran

11- Nutrition Department, Deputy for Health, Ministry of Health and Medical Education, Tehran, Iran

12- Deputy for Health, Ministry of Health and Medical Education, Tehran, & Prof. Hormozgan University of Medical Sciences, Iran

Received 3 Jan, 2024 Accepted 6 Mar, 2024

Background and Objectives: The optimal food basket is a scientific and powerful tool for developing food and nutrition
policies, executive planning and assessment of programs to ensure food security and maintain the nutritional health of the
community. This cross-sectional study was carried out with the aim of a) revising the optimal food basket of Iranians-
2013 based on the principles of sustainable food and nutrition systems as a guide for policy making in the field of food
and nutrition; and b) compiling a thrifty optimal food basket of Iran-2023 as a necessary tool in welfare and social support
studies and planning.

Materials & Methods: After collecting opinions of experts and stakeholders from various fields, data of the reports on
the comprehensive study of the food consumption patterns and the nutritional status of the Iranian households and
individuals, 2017-2018, and information of the statistics center (quantity of consumption of food groups by people,
quantitative share of food items, average and price range of food groups, necessary quantities of energy, macronutrients
and micronutrients) as well as the Iranian food composition table were used as inputs of the model. Energy, protein and
nutrients were defined for age and sex groups based on the latest WHO/FAO references as 100% of the energy needs in
the optimal food basket, at least 95% of the energy requirements and 80% of the key nutrients (vitamin By, vitamin A, Fe
and Ca) for the thrifty food basket were covered. Considerations of national and international dietary guidelines promoting
health and preventing diseases included fats, 15-30%; carbohydrates, 55-75%; proteins, 10-15%; saturated fatty acid,
less than 10%; simple sugars, less than 10% energy; and total vegetables and fruits, more than 400 g. Solver was used as
a Microsoft Excel add-in program to optimize the optimal and thrifty food basket values. To apply sustainability
considerations, two environmental indicators of water and carbon footprint were calculated for the baskets.

Results: The recommended per capita quantities of food in grams per day for the optimum food basket of Iran-1402
included bread, 290; rice, 70; pasta, 25; legumes and nuts, 30; potatoes, 70; vegetables and fruits, 200; red meat, 30; white
meat (chicken and fish), 60; eggs, 40; dairies, 300; vegetable oils, 35; and sugar, 30. In the key micronutrients, riboflavin
and vitamin A were provided more than the necessary quantity and iron and calcium in a range of 80-85% of the
requirement. The optimal food basket designed-2023 included 5% less water footprint and 2% less carbon footprint than
that the optimal food basket did for 2013. Mild increases in the environmental sustainability of the optimal food basket-
2023 was majorly due to decreases in the share of meats, fruits and rice and increases in the share of legumes, compared
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to the food basket-2013. Increasing the quantity of dairy products is one of the reasons that weaken the environmental
sustainability of the novel optimal food basket.

Conclusion: Availability of sufficient appropriate nutrition is a human right and a prerequisite for comprehensive
sustainable development. Optimum and thrifty food baskets include a big step towards a healthier and more prosperous
future for everyone. It is necessary to design and implement food and nutrition policies at macro-levels and continuously
assessment and monitoring of their effects on the households and individuals.

Keywords: Optimal food basket, Thrifty food basket, Sustainable diet, Iran
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