“g’i_’ \Y’Q/\)Lé_,|\AJW|WJL¢|LW3§2J€¢},L§¢\<&J\:M

Ul 9 3wl Hlw

Lol WG

Sl yow y o jO sulidus po ‘sal).o.c) ‘53‘|.3~.é Slgo 4o ‘:J).oa.o LSLQ&) ‘5§|3|)§ Ry YT
WAV Sl 35 5 ringiiy ifioml 5 S50Y 31, 3ilos 5 (slasha, 1 oobisl b Lu 1

T 6959401 H0U ! ooy oo ¢ LSy T g0Luo oyl o ¢ Gl 1yl

Sl lad (b Sy ke olStils -

Sl ld b Sy pole olR2ils woeiligy 0aSiails ( lié Slgs ooyl 5 Cadilage 0,5 -Y

VWAV < IYF e o pdy gl

Olpl s L Shi pole oKisls P9 09,5 -V

WA/ EIYY sallie <l s g5

Slge onl o9 g0 a8l (o938l ol @y (LS (23 dlge 4 l3E (5] 5 prb e 5 ol osed e by SRl jslateds ojg pel 1 8UB g A
S, Slald e s addllas ol 5l Gus Laiies slge diws cpl 51 SO 52 58 LS, a5 wigd ludl oy jo OS] 5 o)lse Eel wily o
lie ools 5l diges PF olaws .l oals plodil Lud ol 0 VWAV Lo jo alade by, 4 a5 0dgs (0)28 Sllllas g4 5l aslllas ol iy gogy g Slgo

e Sy e (nl 5laise soran Ky g (Slys> cade SO, (FYV/A) digad YA o (OF/IT) Y (b 5 dy (o) 20550 diges £ goaze 5l tgm Lo
oolazuls g0 (cxds (Sl TYO yizmen g (A9 VT) (SThs5 jlxe egian o, g9 51 LY/ 5 (0503 V9 jlmeyue eoiae S5, £45 51 OVY/N

gl 265 o e o Loyl 51 o6 2 Ql)..,i‘ljs&l..&i olge yo St STyes 5 (SThed e S, Bras i (09 Yb @) az g5 b 16 paS dmadis
sl (65550 Slga ol Byan pac b g s e (2)lse 5l BALT S pae 5 EaSady 2T

S Fragidy Sl ( S gileg S e (Eyman KB, ((SheP sk S igals wlals

0uuS> |

285 18 oy U1 0,00 EXCRl 58l 5 5l eolai ol L

gy olye; gg 5l

St ol & jomie (59I9SS Anmg (V) Wig) 0 510 22108
(V) el ooy 5138 lge Caio ()0 i ;3 (S5 Olge
S s (o5 Gl (b GBS, Sl 4 g L
el (St S, 5l eslaul plpls ai,ls 661,84
Eomas ) cwl ond b LS, 5 eolaul
ey 555 (T Y) ails ol Blie jo ook Ceoglie
Sl (Egian GloSs) Glacuie o8 5l oog )l 5 ol
Glaal sliion; 13l glo Lo ;5 o0 s Jolse ol 5 )
@ Slge Caio )3 (paras S, 5l gk g3l
dw yo ady Lice Sl LGS, (V) 1,5 1,8 eolaiuls yge

6'..@&)) 9 «;‘)P ‘S!aa-‘o 6[&&)) 5(5.:&.:.4 6[.@&.{:) 09;

Yo

doddo

$lp S o3y S (Food Additive)  olie sls Sog33l

oS 5 3 0l (ygmd p  plys glateds o ol LS 5
Slge 4 (29,50 slud I cblax> b g o) @l (3)) weabs
3h e Shyr b, () weboe adlal lis
g odbdnd (fman b g (b Ojgot oS wiis Lo oyl
syl 5 (50l CukeS 53 135 ,5h 5 e Jelge aloz |
SO (9905 L) Sz &5 1pd o0 geie (2108 Slge
odysld )0 i 5 e ol oslr (gl (08

(eblage 0aSzsls ( olie slse Sl g cuilagy 05,5 (g0buo )l oo 1 ghumo Odiuw gisk
Email: mehransayadi62@gimail.com Olpldad s Siy psle olRasls
https://orcid.org/0000-0002-7761-361X

journal.fums.ac.ir


http://journal.fums.ac.ir/
mailto:mehransayadi62@gimail.com
https://orcid.org/0000-0002-7761-361X

S )ogiby yiSuml 9 T ALY ST 9ilog S SLGIY) b HIIE Jlge S (3 joe SO

\VC\A)LM\@)LM:wduuﬁﬂwm&m@@

blocmd )0 1) (Fomae K5y j5i5 50 oadplxl Cldlas
G380 sshaiteds anlllae (pl cilodged gy Wogeas]
209 SIS g a5t o (gras GBS, 5l eslinul

0,5 pll s 50l

o g, 9 olge

53 srhale (o9, 4 45 009 (9,20 lalllas o5 5l aslllae
YY lasdlas cpl jo sl ool alodil Lid g 0 VYAV s
Wgad 5l (4503 FF) anlo it Gloj 03l g0 )3 138 ags S50
(Shis) SlSazexr (e slagy) Slhie) @l ools
b S5, glzesl 5lam g 0b )10 paises (Sliae ) odnsS OLS
ojled & ol (o 3 laslinl ulul  andsd 5 G S sl
S FeggiSenl 9 SLAY L (B g5leg S 5l osliul L YFY'F
oBislejl o o iolel (VF) wuzd 5,18 55, 95 50U 0,90
Lad 0o 5 132 Cglas blags 5 oil)] o olié olge JyS
b plo

Sy el g gl ppinl Al o

e slae digad 3l AT (6olee o ST gl Fnl cue
Ol 3 5 (rjs diges 5l @S VOBV - g 00 ()1 peiged
YE 5l e 5 bsls aoys ¥ Sligel sz Lot b o
Fd @aydsle e A By g oloe el
s ssliets iz Jae o plas ootz L 5 Jis
Jebe 5l pd Lo V-0 Jlade ol pll ()] aoys A
WJo shie O gl de Voo po LB dl> e 0 sdelcasoa
ity (o, V) Bule S0 50l 2 e 5y e
S5y Bb G 00,5 ALl ] 4 lame (355 s
SR dsloee J1s s oty (6laSS 5 28513 (b ol b
S S, (gl Ll 18 o Cels SO 5l e ol ools
S99 99,lg By S JBI iy (e 9 00 ey Sl D3
(2> $0) Lade Sigal 2 oo V g o O 12 oo O+
FobYe dgan 5l e ool 8 hex (g ey yo g a8l
Jaﬁm@ﬂaejjouw,iidwg.}quii)‘@o
Obey B 0555, Jobome 5 @)l Johowe 51wty 2000 5 0)lg (L3
(F) e85 )18 o ilecr 595 JobS b S
S5 5lg S alo o

Sy 59y oLl o bl S5,V g eadzl il S
S5 3 o S ] e (654 et b Sk

journal.fums.ac.ir

-0 Gt (Shs jbreyed 5 (S1hes slre) (Loias
BS990 (9l denSTies Jalds (Same S S5, oS s
Slge g 035 SUgS oIS ug o (el sl cprandS Sy S s
ol doadgtia 5 (Judo S ol (Shos (b (S,
(o3l el plhe; gz Ul daibiwgi]
e S5, 5 w5 g Do (gl (JurBsS (05,18
(e )5 5kl egrdgy 0,80 sl il Jald (S5 sl
Ermae SS9 ieelS 5 ok GedenS showile
Oldlas (A F) aiibige o3lp,0 Jolls (SThss jlme e
Ermae LSS, Glie 9y50 50 s mhaw o les S
4 Cewl oy I plnil olad Slge o (SheSd 5 (STys>
sy 09>9) o Ker g (Ashok) gl Sladllas a5 g5 oo
5 (Ohie; ol ojlas sladisad | gasd ) i o (£5han
Syl 5 JTLT glaiges 51 7AR) o) Kan 5 JVouslale
5 (s sl 9 Shez sbrepd (Loras S, ol
0o y3 VV/E i sy oy SBID) ) 5 (SeKar) IS
$FIS 5 oty yed doys V) oSS doys VAID dacdlSs
5 Ssr 5 (Sxtae slosy; sl aclicl 5l asy
pU ((eghas S5) (5ol 08 e (S e Lges TAL) (o Son
wesias S, 3l solizal LilE Y 5 V8 0D ) oy
LSS, ol 5l eolatwls jge yo 1y (ol sdlags sl SIS
Slss oy Sl 3l o Sl ol el (B) sl 00,5 olony
3 Eyar ) 4 g S Fl s oS Cwl e
Egras $los, 5l an (V0 Q) ogdoe wdgi Gl
Wgdse oy S5 el 5 65 Bras polie o 2>
$lo,956 5l pan b esran sl e 586 .00)
Fled G SIS 5 b Sl e Sl (S (S5
sle 59938 sl ool (VY NV) 00,5 o 505 Sy o
Srae 590 9 &9 0 8 wejls pludl e (2l3e
@lﬂ pas (V) cul plad olge o setan X,
35 (000 S e b She) b, g9 5l oaiS S pan
6ok DASae obml Eely Wilgs oo 4T el (6,500 oo oo
Bl s DI 4 azgi b 0sd oSSy 4isS l Bpae o
Loy T 51 ool VU Lol g Ceodlas 1 cosias (SlocSS 6 e
S5, 5 ool (5o a2 g gldalllas 555G Aoyl o
5 4t 1o 5 Loy, 5o olies 2l o)las ;o e5ian
S eiren g oudiplnl Gl el mhaw 5o 18 asse

\YeV



http://journal.fums.ac.ir/

) \“q/\‘)L@J|\d\)w|ﬁdb|w§;ﬂr‘}l§ﬁ@‘éw

U 9 3wl Hbw

abol> Sy g sy p gl Ve s BV e oo sb o3gaome
OF) woF e X, £ 5 awslio S lasbinl sy b
olel Jukoxdgas 2
oy Ul 5,90 Excel l58ls 5 51 soliwl L aosls
25,3

aS o asine GG, Lauseidd g Ul 5l e Gudios ool jo

S5y 5l ()3 OFIY) igad Y8 cu) 133,90 diges £F ggams
ouls oolatwl egras S5y (o, YY/A) diges YA 5 (2l
S g9 5l aoye OV egran ) ol opl Gl el
S, g9 5l o e TY/A 5 (dges VF) jlre e £o9ran
SBSS, YO (izrad 092 (4503 V) (S92 Slne (2 9ras
aiges o lil @bt g gl g9 5l oslituls o oamlo
390 Slatisad Slld 2395 3305 5 5 yrash ySoml sl

¥ oogas b Pl 8, YUl e ol ooy I8 TLC
Retention ) .55 ,eS1 olie 5 gl culs (5 e o
L o U oaomiw o laibisl sl S5 )L basges S5, (factor
by g (o) 2 St Stz 098 Gnd S (1392 (o 9uae
(F) €85 )18 (o) 2390 UV 05 s

(6 0583 Sl olKisd by Ky (paneds

S Fogidy Sl olliws 5l K5 g5 389 artis e
ppm clale o lasbinl S, sladiges 31 S o 5ol solatul
G Y zoodob odgame ,o o) G #Slas 5 asls Ve
5l lgicds alols oSy 43,5 wyy yiogili Vo -
sadlax K5, g9, ol i e Y B Y sgam 00,5 0,53
by abu, (g dhewsts dge 51 S5, ghieal (b))
el amiliz b 0ys T Bl g S /50 2L 51 aslial
Slul J5105 jiegid mSwl 40 59 Ll j0 a8 0,10 8929 ] o
30 oadidle ledigel Cdx SSlas s 00,5 Bds> S

L.s ).@(..J L;Lmul)w) cja“: 5 omw}c u’J‘J& ol}n B u’_ﬁ)‘a» LgL‘bg_ia) Mj R J’»

KW Slay Ky g9 (G
YA A ohyie; )
/YA A e,
TVAI VY s alyiS
e
b .
e X,
AT, i sk f—
A% 5 ol
\ ¥ Egormo
30
25
20 9,
3
15 o
10 9
5
0
sErae S5 ple Sl eatan S5y ple K5))ek GulsS SS9 SRS
(Glos e Gl yt (o9hae Gl Gl e 9as (b (b

Ld s slaglygins ) g ;o 0adiad o (23 Slgs 1o (S rae G, Slgl 3 ms ) Hloged

journal.fums.ac.ir


http://journal.fums.ac.ir/

S )ogiby yiSuml 9 T ALY ST 9ilog S SLGIY) b HIIE Jlge S (3 joe SO

\MAJL@MUL@r@Juu&ﬁrjug@;\;w@

Eoman K, sl o 3 YA a5 ol (3155 eeias K,
e (Sgras S5y ol woyd VoD g (SThes e
ol digal wo 0 VY g Saio caiSady gl Ses
Eomae S loolaiul oS cenl > o pl 0g b SO,
slie b, s 9 swyp 4 o, Ken o (Sekar) IS
oS sl bz o (Slher Jeame YV (59, St
Qo ;3 AVID ISl duoyo YT dacas oS duo ,0 £O/0

ol 03,91 ) loges 9 ) IS ) Jga 50 cud 5 4 Lialejl
e (Laas Kl baiges JS auo 0 VAV o ax 5T .ol
Loy g, chio aS ol Jg g oo soliiwl ST,
3o diges (ol I il ol LSS, 4sS 5l colazul a4 jlxe
ar 4 a2 b3l oo gme Jlxe e Sladiged (lyies
Slen 3 GByn 30 i sl 5, sl sl
Sy i oG 5 (St e (pgras s,

D9 o ygl 8 pl jo eolituls ge jlmeué cotas

L b sl s el 5 e o 138 Slso 15 b pmo (SlaeSS, (5 hogid Sl (slonsy 5l iz S ) JSC

Sol dalio] 5l oo ,s FPIP 4 la o s duo 0 VY LS
OHen g (g9 (VF) Wog ouladlsl cgias s,
2 Shyr s, Grae (e alie ladlas )3 5
LEA S wsls (5155 5 03,5 wyp 1) 08 ned Sl et
sadllas .(VY) siiin egiae S lylo sl sladigal
Ao B A a5 wols L VFAF Lo o oLKes 5 lo,
S5, 9 Wdg (Lyae ) 3l o g b gl 5 sy
OA) s o 2o 508 50 (B pae (Syan S5, (nimls 3))
S 2 (Eomae S, Spae ) (56 Slpae sesl
ouSanl HeuS ahdl s> o sadplxl Glidss ol
Joe g g Sl 009 Blge il jloe u g 00 S colaiul
WJlbin Jlom 05055 2 1) (egian o) Bpas b
Ermae bS5, B w8 5 a5 0300 15 (o) 23590
LT olom 39 5 Saa 3l G355 nl glSé a3,
oeiedS g (Polanczyk) SGesVe (VA)  cwl asils
S, B ras o 6yl Sre dal,y ol IKan 4 (Kleinman)
AT w05 oy Jldin 5095 50 )lem b 5 (e9han

journal.fums.ac.ir

ool 4y p3 50 8,509, (Rl g (F9) S i3 L ol e

Cépiny ohE olge abe STe o eol] (glalié
5 Olol (o yiwd (555 o5y (g lul el anily (6 Kai
ol Gl as gy oolainl 4y poie (egran S SS) (5392 03]
3 sy 50 gl Cawl oud Gl ola Blge (o LS,
Qo BFIY oS sg ol 51 S lagliee, jo oldé olse
S5y 5l baiged doys FYA 5 b K, b basges
bhug a glie glasdlas o aiog 00,5 ooleiwl csias
Eran ) 097y sy Sz OLe 5 (Ashok) el
2 Fan Ky 097y o9 o plil ke ol ojlas o
Folo aslllash anglie )3 45wl (3155 adiges 5| cons 5l i
et (Eymae S5 Gy Sl a6 yA Sl B
Gk &S op Gl S0y eemyn onl o eslituls ge
OV0) sl lmo e egran oK) s 3o ol ) e o laslisl
ar S olles 5 JYoplhle bwgs oS lasllae s
5 K500 5 IO jo (Brae S g5 cundg
ol latiges IS 51 TAY a bl g5 e cilises 3blie

AR



http://journal.fums.ac.ir/

) \Y’Q/\)Lé_w\aJW|ﬁdb|W§v§ﬂrﬂﬁaL§&.bM

U 9 3wl Hbw

28 eolawl (SEFman dl@s.iv) )JL...J )‘ )...m...' U] )‘ 03.’> G»L.\.C
o331 ol aiile S35 T (slo 2Ty 59,0 wrge 93] oSS,
el 485 LS 5 ol ey (o Logas g0
oloul coge il izren Wad oo ils e pac
@5 (V) 39800 (s Dol 5 (50 0095 50 Jad
597 0% A S5, B (Sl s g 5, Slallas
Gl Sighyd 5055 50 Clgs WM g LS ciloas
Iy el glao Jaibwl 3l ol jo alize gloygisS
Oleeds sl BoL 56,8 5 Lok yo Jle (sl anles 3]
Ll 5o Ll oS o ooliiu]  oges jobas jlxe S5, SO
e foias ST Sl a5 e e ol mlis
395 slmos gl 8 40 Ve o,lads o)l ko o lastinl 5las
g Slge 1o lagyT 5l eolatwl eild Gilas Lol causS solazul
S 2 ez il Cato o] (B g Sl cod il
Cdb,0) S8l ooguzme o Wb e sgmas X,
Ol (bl FYL B pan 5 L9l B rae 595 (4l Jo3 L6
Sl (V) oS o olbml oS Gpas lp |, Sl
A ol 8 Jats (oldé Slge caumoail)l ST 5l S
oolainl paas S 5l Sz 5l wlly cod S8 job
S, Gpas ailw o5 cwl Gl 5l (S s )S oS
VoY Jlo 53 59, 50 p 5 ke PA @ V00 Jlo j5 55, 50
YL Ll I (YY) (Gaal38l plp O 51 i) Sl 00,
Ollllas plo g asdllas ol Gub ¢ coias S, 5l oolaul
ol 4 o ol Glgie o3 azgi g3l 51 (Sl condiploxl
eiS mhaw jo 43580 Sl @ i Sz cwl go040
O 9 05 o )] 5525 JS4 ol 0 el 5l aslllas
S gileg,S oS wisle ST 5880 g aax slaolKws

23,5 eolaiul (HPLC) YL oS L alo

o )8 o9 ol s a4 egias S, 5l ool
Solaze el cpl g conl Galdl b 50 55 Mk 5 o092

ARE

Loadayly ,o Vo0 Jlo yo (Mathur) jgile oS aadoes jo (Y
oS 0b st ol plxl sholie SThss 55, ooms
Seilsdyze SIS gl Al lagise 5, 5 S 0
GilS ooy (3 ials el o] Sl g a8 e sl
500 dsdllas ;0 (YY) cenl gyl dlass  alS g leaan o5
llg> ap>loe a5 Cwl ouls asie (Mathur) gl
2 Pl el showils ow dos 390 L aBislejl
Sk oS Sl g oo a5 00l o) sl
5 b S, o a8 el S3 LB (YY) S sl
ol il il Ll 5 coms 5 sge 31 als oo
oo O3l 4 bKS, (asVb g losks gua Glhao il
S aiges JS VMY s pols saslllas 45 az 51 (YY) cou
oS GosT)) Jg o5 o eolital (STys5 slone i 5,
Wil god S, 55 plil colaiwl 4 jlore oyl gt ato
D9 o8 gue e yid Sladigel plgieds S ladiged (pl 1
Sy Bebod opl ) eoliialsjge sl (egran ) on i
Eymas S, 22 lpl o shidenS e shodsnS
O dgilsa 5l b olginS Conl oudganail jlxe (ST)95
5y 00le l 358 e 4L esilanyl | F-(gisS Y)-Y
Slaolilyw mow 55 9 69 e sloSes I (gl Jols
e g (£ 2 5 Bl G olyen & 0ad 5SS
(V) cwl () e 0lge Glaicds mow Sladgw 5 0,15
Sy Comomw Yoo ¥ Lo o (Macioszek) S55.5k asllas
el Capmosis] sloJsbas 55, 3 shaiselsneS (simsmS 5559
2 s D1 p e 2l izmen (YD) 0,5 00l
ob s v g (sunset yellow) oy cuile Jslo 5 o5 9,
3,15 0529 ludl o> sbocawgad (59, » «(brilliant blue)
Sl Prae et (S5, (p i pol> adlbe o (VF)
oS5 bl (baiges JS VOUIY) sg u3lbLL gs
,1,8monoazo pyrazolone s, 09,5 ;0 a5 Sl Lorae
1) VST -0-g 000 (60-0 F o o5 Ky opl oyl
ol VIl el P (Jabgilses
Slge Olgreas maoe Sy b s 3 15 L ol o DS S
Ermae S, (5 (TV) Cosl oad LS25 (K5 8
(Sl s oy S5y 4]y cald i GGG
b coslond o glides a (n3lL6,0 i calid 5 )lwk
sloosysl )8 3 alie slge BanSas e 5 (BauSady ol

journal.fums.ac.ir


http://journal.fums.ac.ir/

S )ogiby yiSuml 9 T ALY ST 9ilog S SLGIY) b HIIE Jlge S (3 joe SO

WC\A)LM\@)LM:wdumﬁﬂrjue@\;@@

imedy slsd e a8 il e IRFUMS.REC.1397.118

Ol g s 1) .ol ooy cugaal 4 Lud Sy pole olSils
pole olBadls 4y i 1) 095 S g pad il e dslllas )
)loe0 el haghy nl Saz ya planl Gbil) )0 (gorne

Bl o,
Al 08 S5 el |y gxdlin o)l 55 md o sd

References

1. Hinton DM. US FDA" Redbook II" immunotoxicity
testing guidelines and research in immunotoxicity
evaluations of food chemicals and new food proteins.
Toxicologic pathology. 2000;28(3):467-78.

2. Hosseini F, HabibianM, Sedaghat N. Efffect of differnt
packaging materials and storage condations on the colour
of black cherry preserves. Iranian Journal Of Food
Science And Technology. 2009;6(20):45-51 [in Persian].
3. Kiple K, Ornelas K. Contemporary food related issues.
1" ed. United Kingdom: The Cambridge World History
of Food; 2000. P.1760-1764.

4. Collins TF, Sprando RL, Shackelford ME, Hansen DK,
Welsh JJ, Committee R. Food and drug administration
proposed testing guidelines for reproduction studies.
Regulatory Toxicology and Pharmacology.
1999;30(1):29-38.

5. Rao P, Sudershan R. Risk assessment of synthetic food
colours: a case study in Hyderabad, India. International
Journal of Food Safety, Nutrition and Public Health.
2008;1(1):68-87.

6. Soltan Dalal M, Vahedi S, Najarian A, Dastbaz A,
Kaashi T, Pirhadi A, et al. To measure unpermitted used
colors in presented black cherry and barberry juice in
Tehran city. Payavard Salamat Journal of Tehran
University of Medical Sciences. 2008;2(1):55-62.

7. Ozaki A, Kitano M, Itoh N, Kuroda K, Furusawa N,
Masuda T, et al. Mutagenicity and DNA-damaging
activity of decomposed products of food colours under
UV irradiation. Food and Chemical Toxicology.
1998;36(9-10):811-7.

8. Food U, Administration D. ‘Toxicological Principles
for the Safety Assessment of Food Ingredients. 4™ ed.
U.S: Department of Health and Human Services; 2000.
P.88-92.

journal.fums.ac.ir

> exip)lla o b bl Sl e S,
Olnle el bSS) AScnl Spacsgw (B)lse ogax
o T (L5l i) cnl 5o 60l Sloidey (n Fpte
3 Slble ogas ;5 (BaS S pae 5 JBaSady
5 St b, logas Eras b, bra
5| 5 el g iliie slaazly Ly 5 S el

] dzal> Codls

‘5;||>)u\.§3 M

9. Saltmarsh M, Saltmarsh M. Essential guide to food
additives: Royal Society of Chemistry. 4" ed.
Cambridge: RSC; 2013. P.265-269.

10. Parasuraman S. Toxicological screening. Journal of
pharmacology & pharmacotherapeutics. 2011;2(2):74.
11. Jonnalagadda PR, Rao P, Bhat RV, Nadamuni Naidu
A. Type, extent and use of colours in ready-to-eat (RTE)
foods prepared in the non-industrial sector—a case study
from Hyderabad, India. International journal of food
science & technology. 2004;39(2):125-31.

12. Kleinman RE, Brown RT, Cutter GR, DuPaul GJ,
Clydesdale FM. A research model for investigating the
effects of artificial food colorings on children with
ADHD. Pediatrics. 2011:peds. 2009-206.

13. Furia TE. Regulatory Status Of Direct Food
Additives. 1" ed. California: Taylor & Francis Group;
2017. P.151-155

14. Institute of Standards and Industrial Research of Iran.
Permitted food additives - synthetic food colors in food -
Identification by thin layer chromatography. ISIRI no
2634. ISIRI; 2013 [in Persian].

15. Ashok V, Agrawal N, Esteve-Romero J, Bose D,
Dubey NP. Detection of Methyl Orange in Saffron and
Other Edibles Using Direct Injection Micellar Liquid
Chromatography. Food Analytical Methods.
2017;10(1):269-76.

16. Sekar M, KM UR, Fathima M, Raja P. Surveilance
and quantifiction of synthetic food corourants in selected
confectionary products in chennai. International
Education and Research Journal. 2017;3(6).

17. Khosravi Mashizi R, Yunesian M, Galavi E.
Evaluation of Knowledge and Attitude of Confectionery
Workers towards Usage of Artificial Food Dyes in
Bardsir. Journal of Health. 2012;3(2):32-41.

(ARR



http://journal.fums.ac.ir/
http://fsct.modares.ac.ir/browse.php?mag_id=36&slc_lang=en&sid=7
https://en.wikipedia.org/wiki/United_Kingdom_(disambiguation)

‘!?,’i’ WA Sle |V oled | o Jlo | L (SCigy o she o2l alns

U 9 3wl Hbw

18. Rezaei M, Abadi FS, Sharifi Z, Karimi F,
Alimohammadi M, Abadi RAS, et al. Assessment of
synthetic dyes in food stuffs produced in confectioneries
and restaurants in Arak, Iran. Thrita. 2015;4(1).

19. Boris M, Mandel FS. Foods and additives are
common causes of the attention deficit hyperactive
disorder in children. Annals of allergy. 1994;72(5):462-
7.

20. Polanczyk G, De Lima MS, Horta BL, Biederman J,
Rohde LA. The worldwide prevalence of ADHD: a
systematic review and metaregression analysis. American
journal of psychiatry. 2007;164(6):942-8.

21. Mathur N, Chaudhary V, Mehta M, Kishnary R.
Sperm abnormality induced by food colour Metanil
yellow. J Ecophysiol occupat health. 2005;9(5):1-3.

22. Mathur N, Chaudhary V, Mehta M, Gupta S. Sunset
yellow induced changes in the lipid profile in male albino
rat. Biochemical Cell Archive. 2005;5:197-200.

23. Hagiwara A, Imai N, Ichihara T, Sano M, Tamano S,
Aoki H, et al. A thirteen-week oral toxicity study of
annatto extract (norbixin), a natural food color extracted
from the seed coat of annatto (Bixa orellana L.), in
Sprague—-Dawley rats. Food and chemical toxicology.
2003;41(8):1157-64.

24. Institute of Standards and Industrial Research of Iran.
Permitted food additives Food colors List and general
specifications. ISIRI no 740. ISIRI; 2013 [in Persian].
25. Macioszek VK, Kononowicz AK. The evaluation of
the genotoxicity of two commonly used food colors:
Quinoline Yellow (E 104) and Brilliant Black BN (E
151). Cellular and Molecular Biology Letters.
2004;9(1):107-22.

26. Kus E, Eroglu HE. Genotoxic and cytotoxic effects of
sunset yellow and brilliant blue, colorant food additives,
on human blood lymphocytes. Pakistan journal of
pharmaceutical sciences. 2015;28(1).

27. Markakis P. Anthocyanins as food colors. 2™ ed.
Elsevier; 2012. P.180-182.

28. Amin K, Hameid Il HA, Elsttar AA. Effect of food
azo dyes tartrazine and carmoisine on biochemical
parameters related to renal, hepatic function and
oxidative stress biomarkers in young male rats. Food and
Chemical Toxicology. 2010;48(10):2994-9.

29. Elliott C, Haughey S, Galvin-King MP. Development
of the FoodAlert database and piloting Food
Fingerprinting. 2013.

30. Bateman B, Warner JO, Hutchinson E, Dean T,
Rowlandson P, Gant C, et al. The effects of a double
blind, placebo controlled, artificial food colourings and
benzoate preservative challenge on hyperactivity in a
general population sample of preschool children.
Archives of disease in childhood. 2004;89(6):506-11.
31. Rowe KS, Rowe KJ. Synthetic food coloring and
behavior: a dose response effect in a double-blind,
placebo-controlled, repeated-measures study. The journal
of pediatrics. 1994;125(5):691-8.

32. Stevens LJ, Burgess JR, Stochelski MA, Kuczek T.
Amounts of artificial food colors in commonly consumed
beverages and potential behavioral implications for
consumption in  children.  Clinical  pediatrics.
2014;53(2):133-40.

journal.fums.ac.ir


http://journal.fums.ac.ir/

| Journal of Fasa University of Medical Sciences | Spring 2019 | Vol. 9 | No. 1 Asadi$. et al.

.Original Article ]

The Study of the Frequency of Dyes Used in Food Products Delivered at Fasa
Restaurants Using Thin Layer Chromatography and Spectrophotometric Methods
in 1397

AsadiSY, Sayadi M %, Khalighain S, HashemiS?, Allahverdi Gh3

1. Fasa University of Medical Sciences, Fasa, Iran
2. Department of Food Safety and Hygiene, School of Public Health, Fasa University of Medical Sciences, Fasa, Iran
3. Department of Biochemistry, Fasa University of Medical Sciences, Fasa, Iran

Received: 14 Jul 2018 Accepted: 16 Jan 2019

-
Abstract

Background & Obijective: Today, in order to maintain or improve the appearance, composition,
flavor and nutritional value for food, compounds called additive are added, that they lead to
complications in the human body, which the colors are only one of these substances. The aim of this
study was to determine the frequency of consuming colors in saffron foods in Fasa in 1397 by thin
layer chromatography and spectrophotometry methods.

Materials & Methods: This is a type of Experimental study that was conducted by a cross-sectional
study in Fasa. A total of 64 samples of food were collected from restaurants and after color extraction
with Hydrochloric acid and purification, the color analysis was performed using thin-layer
chromatography and spectrophotometry. The Data were analyzed using Excel software.

Results: Out of 64 samples, 36 samples (56.2%) of natural color and 28 samples (43.8%) of artificial
color were used. Of this amount, artificial color (57.1%) was non-permitted artificial color (16
samples) and 42.9% of permitted artificial color (12 samples). Also, 75% of the natural colors used
were saffron type.

Conclusion: Considering the high level of artificial colors found in the samples of this study,
preventive measures are essential because the high consumption of non-edible and edible color in
foods and their adverse effects on health, raising the level of awareness of manufacturers and
consumers about the complications, the amount of consumption or lack of use of these substances is
necessary.
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