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Calyd) ant LSa) saaiall LY 8 Akl alall alaatad Wiy (Kiseleva, 2003) 500
& ) (Senackerib, 2000) bl Sl agke LL&cb ( Food,Drugs and Cosmetic Act of 1938)
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e olatine N Lgdlal v Chrome yellow, Lead chromate Jis dae lhaia¥1 Slislall e aaxll
LAahid e Atecan g danaa JSUIL (o 4o Ll clld g lgladl

N a1 AU il s pansally A sinall e lilana 1 lssball gl (3) Jyanll ey
(Saleem ef al, 2013) Sl Ay oY) saa4ll
0o JS o Aaganally degiaal) Sliglally ¢ sV ey Ciiial cuay Lelhua) cliglally Aaild :3d 2l
(Saleem et al, 2013) oliwsby 48,1 aatall Ly g.wﬂ\ Alasy)

E. Number Common Name
E102 - Tartrazine *
E104 ' Quinoline Yellow ***
E110 © Sunset Yellow *
E122 ~ Carmosine ***
E123 : ~* Amaranth **
El124 ‘ Ponceau 4R ***
E127 Erythrosine *
E131 | Patent Blue V **
E132 ' " Indigo Carmine*
E142 Green S *
E151 Black PN **
E107 Yellow 2G ***
E128 Red 2G ***
E133 | Brilliant Blue FCF*
E154 . Brown FK *#***
E155 Brown HT **
E180 | Rubine BK ***

Sy o3 ST Ao a1 ol S S L 7 e *
Sl 25 9¥ AT B - ganse * ¥
sy sY) ATV 8 gane ¥XX

Ja e L) adhall claiidl 4 gkl Gliliaell ahaiu) ege Gluhall e el cay

Galdl ou Asgadl GG Ge 328 5815 ahaiud DA el de siad) @lsld) alasaul
G gind Glaall e 90% o JlY1 Adel 1) ddladl @bl e il 8 (Sawaya, 2008)
Tartrazine, Sunset yellow, Carmosine, Allura red lishe lgiay Aclihial 435k dlge e
uans elgial I LSYL (ADI) Acceptible Daily Intake Jsall cosadl 35l &yglad 350,
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4 (Saleem, 2013) &bl ou WS «Erythrosine s Orange B Jie dc sies Slisle o iliall
Jio A gane Aiske dlge o (g5ind CulS Alanll Aadladl culd Agihad) claiiadl el o aid)y
Ctﬁ‘;{\ Ol Oluadl am QB «Ponceau 4R, Sunset yellow, Amaranth, Blue FCF, Tartrazine
Galll w . Congo Red, Metanil yellow, Orange 115 4e siee 435k 2lge Jo Digial sl
Sl Gpnl Gl ge 2e ol Agle Glue ) Al Ul aiulyy 8 (Evans, 2003)
gl Slad) Gany ofs s el aall @slas S Gays0lSH Sl Sunset yellow ) <ibiske
4 A (Ma, 2006) Caslll oy . zitalls dalall Lol 48l e 5580 oS5 o Aisle dse o
Glall (axs (8 Gaalg Sudan 1, Sudan TV Slsle o Al thg Qb)u}\ sl e
Glie e (Jonnalagadda , 2004) Caldl gyal Auy Ay diesiee @lisle Ll PUSEPRIN
e 90% oF Abl e ot dieliall e Ghlid) 8 Shasally @DlgindU sialall 4,35
27% Ols 43 zsamall aall C35la5 Leie 73% oS1s Ansane sk Ailias slse o Cigial Gl
Gl e e o sl Sl Ge 2% ¢ 100ppm a5 el Jadl e clS
| e sies Dlisle o Crginl Glipall e 8% 5 ¢Ae siaally da pansal

VIS o salall aa amid il @yl 1) Basall ol e S il b slall A8l)
Bla o Leipd LaSy aaidl aiall Slally i) Gyl was 2 Ahall dsiaal
aie YIS oan ed LeOlgind ¥ ame 3l ol salall b 5 gl oy s s . zaial gl
LYl 8 L(FDA /IFIC, 2010) sald) Adlu e Giaill ST @lubay oLl i sald) eDigaul
130 iy di e lede Gilses Brae 0585 of Agladl alsall @B e iy 3501 sasl
Lgwaladind Jad Wiy (CFR code of federal regulation) Ls—SJ_.)AY‘ 2SI B A jedag SyeY 1 e salls
O Slbaed) G a Gued o) Alaall ULl G o0l 1) Ty (A sl Claidl
U e Bl gl e gl Jasa ¥V sl s o aie il @llin (S 13) (6F el alsall el alasid
(FDA/CFSAN, 2011) lgie coslhaall aasauV) oy

2011 770 28y Appall Al@ll Clialpdd) Shaely dppe B Luldll lialydl s <l
Leladl GlaliaY) et illy ol3adl clisle 28030 liloadl dalall 6, Y1 el
Aminally sl Ledlials 2gkall alsall Bpulill Zdalsall 38 el ey zsamall (gsmaill 350al
Lelaliia 2383 LS L gpll oD sanall 380320 alsall 8 Lealadinls = secuall dympdall ABLaalls
Aaliaall biglall Bael Canally 4813l Gl sanadl elawd maad (DA e leaadin) iy dalall
LS Lgaany Glieay Al pesll depnll ) Ala)  cileganall o 8 Leahitinly - secdl
OB Ay gl Al Gldalsall caesy Ll d8Uays plie ¥y Jally opiadlly Aadll el
Ol Ledsliy o Saall 550 31 Caliaall 4eS ixy (ADI) Asiiall e sall dejall ellaiae
Qs ol o lie Jaagy aina e Bagale i1 6 el o (90 s JalS DA e IS
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faball 6 Algedall Al Sl g ()5l (&S 60 kil isl) (bw) s
el Al Ciial gl

il g el uﬁ o goamall (s gualll agand) lgia J<I ADI ¢l yal) gﬁ gadially Aagamall Gliglal) 14 gaat)
(SNS, 2011) 4y

dagamall galll dgaall mg/%g‘(bw) Oslall ZiLa and)
Jds YRR ATIRA| u—"’
100 ] | Brilliant blue FCF (u‘u_“ u\) Gl Ci))i
100 2,5 Sunset yellow FCF el g 2 ).Lai
(<8} (o))
100 7.5 Tartrazine Ol

Ao Uhay) clislall 48) 7.1

B3k sac e\@b AR il 3 bl g amge lgls Al bl e aall s |
tleiey Cogall i 5l dgeall Ayl liglall aMaial an ol 53k L) Allas
o Glsw vaadl Auhy (Lee, 2011) daaldl A6 oY) dle ABL Lile slay KU 45yl
Oo oliadl Jladl of Auhall e oy ¢ JUladU dgasall 28030 Glill 3 de lilaa¥) cilislall
oyl 4 (Hajimahmoody, 2013) Caldl AB L leie Ansanadl desdl dcjadl 50 o8 @bkl
& Tartrazine, Sunset Yellow, Brilliant Blue lgies 4 lihial <ligle 40l Cilyges anaal 4y,
Ols Al licalgall A8lae IS Ay yaadl A Gliall (e daus o Gas (RSN Gl
OULl (e A sena (Ma, 2006) Galill oy Allsall Glial) 8 Taile oIS Tartrazinedl jsle
Mgl Rnal Jio PURY I RPN Al @lish s Tartrazine, Sunset yellow I Jie ¢ Ll 2 Al
il JalaS Dimethylsulfoxide(DMSO) ahadinly Auhall cadiy el cliall 3
GlUsldl e oSl A CalS o hS Calall ulie pe Alsasell HPLC 4@ oladiuly
Ols cpatll 390l e Ji ST culS el sl Slslall of Auhall e oy cAiliaal)
sac il (Minioti, 2007) Caalll (gl duhy  liall (any 3 s 25 Sudan LIV da
e1aY) Ao Lihe oles KU A0 aladinly oLl ATglall A0l liall 8 Ao lidaial) culisll ohe
e ey Jaliaaly Jiiisind] (e calge dhatie jsh aladinly CI8 asee o GusSall okl
o e @ilS Ay paall Lelilaa¥) Gkl o) cpdy pH 7,5 L dseasll asisdd) DA
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Slslall sy Slise masty (Culzoni, 2009) Caldl 6 LS L(0.35-125mg/kg) Sl e auls
psisadl CDA Jsitisall ahadauly HPLC 3V Ayl Adsas)l e Sy pdall Glie 3 e lhasY)
cdhade shs

(Farzianpour, 2013) Calll LB tCapallh Gadanll s 488l ashll Lile gleg S 4yl
o=DAT 5 Auhall sda 8L AEAN Glall e Ailaall @lslall &Sl apail) Jad e dalyy
A ALY sSlia e ALl dsall Josb dlee Cand S ey dgeall Jadl) Ayl skl
S ¢(20:12:5) JAN Gmeny il elally Joiligd) (e Calge hata ol alaainly clisladl Jua i
gsins ol Slall e A oAbl e o Aplad) Glislall 1y ae Uil a8 A3
IOl ST sladl IS Sunset yellowd gsle ofs desiae f Aagame e lihaal Cligle e
Ukl pasil (Tripathi, 2004) Galll Aol Lo L 38liad)l de ¥l bkl Gy o
Aol GUdl Gadanu) Auhall sda 8 5 s LaSy LaS Al cladl ) dsloadl
Oligle o (giiad cilS b v oWl dug ) Gligad) asea o Laball e pi L Cageall
o (Wall, 2000; Soponar, 2008) ¢ald) 5 A saceel) (g sl 35320 (5505 da garse duc kol
Aaihe siles S @l (e lye ae Ajlie SLLAEYT e waell 48851 A5kl Lile gileg & Aaykal
058 e Doy eyl DA e BRI o Aoy 555 o skl dsalli sl st vie
soladl Led 08 Al V) (e o lial gy 4l o clipld) Sual Cadl Sl Aile)
pan b Ll el sl (8 Ak e AibeS ea ells Al Blas) Al LIS
535 Lee ST 288N Akl e byud oSe oslll Glaus 8 ALE cldial ol 05S5 laY)
oo Al 05S5 8 (als Fada g Bl Gl b ol sags A (Jolaal 8 4o
el Julad oS 880 Akl Lehe dles € A oasinl, Gl AdRR. Slgle Sladid
ding lee (Pla g all udtys dhall G o el 5l liadl sl pa Leiylie, alisal)
&® e lih ¥l blal duby (Lim, 1987) Cald) A8 LA dsally 8l b _iny Las 32als
Lahe sile g XU o lelads Aseall Jaaldl 2350y Aglall slsall padatiol 5L A8 Glusll Gae
cthanol 50%, aqueous ) ahaainly leday Asniall ¢haVl alail o5 « Whatman No.1 43,5l
cagbadl Glglall Apaliane¥l Canday A5kl algall aaas o IOlall A5 axy (acetone 20%
Ols cams elilhal ople o (gsiad ilS g aal) 23l Sl abee o bl (e Guty
Ga 3a3 5 LS agana) el a¥) Gl e i Lo gsind CulS Gliall o AT ad
cliall Gy e sied) e llaaY] bl

A Glanidl (aey ) ddladl A5l alsall (Saleem, 2013) Galdl o isidall Gkl
Gl el oAl e Ll Leday clliy lajuaad e dolall 4wl 5 Al Gliadl e duhall cug
el palaia¥) dnge Jsb aie Ayl cligldl paad 25 L555ke Liuhy Cad a8 AL
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(A Adle o a3 Y Ay ) %44 Aty Gl Gaes G &uhall G cpdiy csle 5ake JS
o (et Cul Al Adkall @l Gliadl e %11 oly e sies e lihial ciligle e Cigial
skl Auhay (Liamas, 2009; EL-Shahawi, 2013) (e JS 28 LS e jice dpelihal iliske
Al 3yl phsinly Gl pidl Glie b e by

o e llaa¥ ) sl ey Slypes Al (Huang, 2002) Gl 6 eIl Ml 2yl
Tosi b gy 11 iy Il baanss (& e lisll umss Bladl 8 5 cudall Gy e
dganll o Aaenal Gl alad 5 ey Polyamide W) dsee e Leadag cliell Judiig pH I
(Giovine and Bucca, 2003)&alll o8 WS | 111 Jana dj&@b_gﬁ}j}” Jslae gmape alasinly
plasiuly ayS P CALHS 2 Sunset yellow, Carmosine, Ponceau 4R I} &ulisle oo (g0l
pH (A Jsasll (1:1) asaseall s asmrseall liusd ¢y e dauy Ay SleSl s )l 44
| 8 s
k@b})ﬁw & Tartrazine 3 (sl Sligw Al (Saharaei, 2013) Eall A8 railaSl dgyylall
Ay Al 3ahIL depie Abes) Akl Hladiul 4Sid) oially SIS, sl
-(Medeiros, 2012; Goreishi, 2012 )58} sl ahasiuly Load 460380 Cliall 8 45kall alsall

Carmosine, Allura red, I @bske oo (5a3ll (Chanlon, 2005) Salill B QUL A8yl
.Ponceau 4R



Q,SL:U\ Sadl)
A ) il g pdall B deddiiad) Ao libha) @l glal) 48) 4

dadia 1.2

Oligpdhall de ganay Adsalll Gl piall de gone Loty (nS Ofiegane (A Ol il s
Ol el aai ALl Dy piall de sene o) AP Dy el Ao gane gt Al Adsasl e
Liall e o ddaall Qw\} oS Sl 6 Sl N ALyl Sl (el cld 4l
Gaseosa B CATPRRN ® Acgeaall oda e Y e gAY :\A‘M\‘:\_’;‘m\ Olaleadl &
Sodas I Slisytey (leSidly cliadl oSl ey S LS s cly,ad)
Elifine o ugladl LySal A8 Sy yadly ¢ clcmadl Syt Llaly (NS Gy 508)
S el GlgsieS 058 S oSl sl IS AT GlsSey Gl e dadie
Sliske o g5ind o oSas cSe 5l Bl Ledae b ¢ Al aaa) dnle S da8s Gl e
(Codex stan, ]995) aSheall ¢ 5alS 300na

aw\ Oe e maie O Ble oa Aplall Gl Hdall ol ) (EL-Faki and Eisa,ZOle call) Ll
b ISy Aadlall algadl o gen) ellaall (deSiall Jolsall cdislall algall lgias Adlia )
Oe %5-3 5 Bl anSl wsl B Sle e %341 Akl ae el alasiuly gyl @l
Slglally Alaiad) dalsall ddlaly 3,5 s pH () Jsasll (O Gaesd oSl Jlall
Db el sV S el S VY S siall cilada colae cdilsill S 5 cileSaalls
«Soda «Soda water «Carbonated -beverages Jie Olallaias (soft drinks) )Ll <l yiall )
i STy aapanll Jag,all b ALl @y paall (Shelf life) <yl sba i .Drinks <Pop
ve i LSl el 12 ) dead Al ol Jagyd (3 o)l sl of ) AL ALY jan
Sl 8 slaadl clanidl o) sl o gl e lilaaVl e guall 5 el ¢ gl jiall (el
g Ly (b o i S gl 8 sheall ilaiiall (<0 gl o) sl wieii dgaall

el e Ol 3)led Cuadl ST de

02 e 13 s



A5l @l pdall b A Ulal) cliglall aladind 2.2

Clilaadl &l Ay ((Minioti, 2007) adlaall Gllaall e Ll e a3 skl alsall o)
Ming, ) s pe B LS aitall Appall dndladl 5005 3 dawlal pualie LS e b 450
Galdl G (FDA/IFIC,2010) dgibell cilypaadlS A5kl e cilainall o5l a0 Lesl LS (2006
Crand Al ud e dasall dllgiad) 5508 (e e @bkl alastud of (Garber, 2000)
oy e IS i gl mnall 5L Agie e AeSH) culS 1) (FSA, 2011)
LOsASH g pie wD (a3 sl ¢ sadll gy a0 S JaaY op5l6 (Griffits, 2005)

el clygpial) B Lo Uhua¥) ciliglall 48)5.3.2

Sunset yellow, Tartrazine, 3 Glisle Lgieg dacilhia¥l Giliglell (Alves, 2008) Caalidl o

Alall Dliged) st 23 Aplall il yiall e Glie s 480380 Glill 8 Brilliant Blue FCF
plen alaaiuly Lo Sl Sle e paliall 5 a8 35kl by paall Wl ¢ il oLl dalall 40
cOdslae e (e lge hatia Hsha aladinl HPLC 1 &8k Auball cadh dfigall (358 z150Y]
sl e Calge oS8 S Joladll W copnipall iy Jotiaadl (e Calse J1 Joladll
Oshl s aay Jeadll 53,5 Lagen dapd ) Usasll assall Sl EDTAY Sl Jslaes
ol g jnall skl GF daball e Gab 1,0 ml/min (3895 Jaears (%45:%55)dmai & aidl
Glell S Ao liha¥l sl (Marutoiu, 2011) bl (s + (Aphll apdil) ae d381500 5815
Asall Jemd aay elly oSl apanill Lapdall Akl haatiul Al Sl pial Cilie Lty A5
n- 3 Octysilane(C18) (e «alse Slu Hsha 3 2\.4.«5)3\ Al Ldhe gile g S A8y A5kl
2 pslnll Ay Jolany Gladdl ol e alge iaie jshs ¢ Octadecylsilane(C18)
% lelall & asaulisdl i) Jolae ae Blacdl Jeli! (e gipes «(40:60V/V) G %1 e Lol
JsaSl 50 0,5 ml 2 da3 Al Akl b))l Jo Jpasll Gliall (ppdiis 5 (40 :60V/V) Ay
ULl wy oo Algniall will Ajlie asi Ll Joad 2xy A3 A8kl e Gk 5 Ly
AGl (1IVAV) dawy eldly JoliY) e Leday Ageaid) addl Galaidl e cadi 25 cdy)lall
IS el Galiaiad) dase Joba vie JiasighiSuall Slea o e (ol paail dlee baasy
Tartrazine, Quinoline JS 4sle dlge Jo (g91a3 CuilS il b bl e s LAaske ale
OUslll Gamy yasil Ay (Trandafir, 2009)&sUl o6 yellow, Carmine, Azorubine
skl HPLC 3V 46 ahaainly A5l iyl cilie Leies 20000 il 3 de lhaaY)
casgall il Uy Jiigad) e Cilie ate jsh bdiuly CI8 I apee o usSal
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(Yan, 2013) Zaldll el 20y 8y .1 ml/min (385 Jaxe; °C 30 $ha 3 8 duball o,
2 Tartrazine 5 Sunset yellow  Jsle naad o5 4l Dby plall 8 aladl liladl Gax e
Slipdy Jslndl e Galge dlaie jhay CI18 I asee e HPLCY dud aladinl il
Galdl BB .07 mifmin 35 a5 Al Hha dap 3 (3070 VIV) asised)
Gle leiey 40D Gluall | 8 Aclihial Gl Axus wasil 2uhyy (Vachirapatama, 2008)
ey 8 ate jshS elally Jolindl aladiuliy C18 asee e HPLC J Ak dgjle cily pial
Slgle o gind culS dugyndl Al Gluadl Gan of dubhall e cpiy Sl e

LG B 4 gl Jlaall G glad 3 gan e lilaia)l

Gaadall Gl alasiuly Al el ity Al el 8 LS Aglal) alsal) duly o
A 634nm Asse Jsh aie Brilliant Blue 1 osle te (Shiri, 2012) Calll Al leiag
APl lppidl 8 LellhaVl Glbldl duy o WS L dSile ol ol asdlai
Sayar and Ozdemir, 1997; EL Sheikh and AL Degs, 2013; ) GEEYI 2 Addall 45),kiL
sl lsle e (Mustafa, 2013) Gaalll Al duadall @luhall (e Loagd .(Antakli, 2015
Ponceau JIs Tartrazine 3 JSsle nasil(Yan, 2011) G lll Al Loarl . LS laaas ie gicall
' 05D i 23l 8LaS54S Aaplally Ailadl) 4R

i Al dpe bl oVl @ligldl e Sunset yellow (E110)M5 Tartrazine (E102)3) ilisle ax3

Ola)S asen Giadd zade (S 5l Juaiie (S8 L) skl s3n (il cAzodl ilisle de sanal
Oske sed Brilliant Blue FCF (E133)J 5k Wl «(Diacu and Ene, 2009) ddhiaadl jaay) 5l
Ga8anl Tartrazined) e A5)LAl Caliay Ol Sass Triarylmethane) dc sanal b e libal
Slslel Aibeal) faal) seaagy (1)JSEl (Li, 2008; Trandafir, 2009) a1 ol e culay

Sunset yellow, Tratrazine, Brilliant Blue FCFJl

U

Ry

I 9t ;
Ry Sy N\ ; \
> | e
S H %L\' \/\q /@( .,«3»*{ />—:~—<< />
PR \IV { f/ T/ ek, s I‘:N / f - )}..,. >
NP N N p /
o ! “
| 4000

N Sunset Yellow FCFE110: Som:
Briant Blue FOF (E-133) Tartrazine €-102)

Sunset yellow, Tartrazine, Brilliant Blue FCF ) clislal dxilassll fual) 11
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anl Gl Jlae wad @ oy Al Al 4 e 8 cud ) Auball ok 8
dabidl 3 Adsdl Geadl 8 Al clgadl clye 8 hlaul SVl delia¥) bl
Al Pla e Sunset yellow, Tartrazine, Brilliant Blue FCFOUsle auhall calad LA s
e Lot Allanll ()l il 43)lhey A gensall Ciliskll 038 e ApeSlly e CaiSl cljlaaly
Agellll Glialsell Garas 4y sl bl Dldalgall pe L )lae & ey
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EEY Juadl)
Aaddioeal) Ablail) 3ihallg 33gally gall

daaiiiall 83galls Asall 1.3
:Equipments and Materials <3339 85¢a¥1.1.1 .3

«Chromatographic column ;8he 5iles S 3gee 300N 4y paadl ¥l (e de pane Cradiiul
Axs Volumetric flask e ()50 «Erlenmeyer plail)l <o 250, 100, 50 4au Beéker e
el e 100, 50, 25 daw Gratuated cylinder ds,oe Zlshol <o 100, 50, 25
5 4=w MicroPipette ¢Je 20, 10, 5, 1 4xu Pipette 3plre Class ¢Experiment tubes )il
«Crucibles xlshh «Watch glasses 4clu lals) «Capillarity tubes dgyes canlil « jid ,US%
4 2y

(Precisa XB'22Q A) t 0.0001 Apulun 93 (b Gl e 200N 5)'6__{\11 ic gana eb_&.:ml RPN
(Diétillation _aba@ill 3as 95 (Buchi, Digest system K-437) asagill 5355 (e al5all d;\ﬂgs e
“ashall (sl ¢(Jasco Fp-2020 Plus) «adlSll ¢ (Jasco Pu-2089 Plus) g53 2a.aey (unit B-324
idiga G C\}J eles ((Macherey-Nagel) 4ad)ll Akl ~ilaa (Jasco v-530 UV) Jsall
Janat) S (8 ¢Sl alea (EMKO ESM37-H)

dadiiauall Ngall.2.1.3

uaes (TEKKIM) Jlise ¢ayybe (Sunset yellow, Tartrazine, Brilliant Blue FCF) <ligle
-%95 3l CuyS Gaes ((TITANBIOTECH) sl Gaes ol Cigen «(BDH) Bl Jall
Gy (TEKKIM) 98% il iy (e ddlsadl Jalal€ Lilus (CHEMLAB) %97
Uaes (TEKKIM) agpigall Clele ¢ (QUALIKEM) elisll auaSsls (TEKKIM ) 99% a saulisall
sle ¢« (BDH) Jsilise «((BDH) asial¥l 1Sl (BDH) 0lii ((CHEMLAB) %37 clall i<
dug jaal) @lindl3.1.3

Slpsdall e gl s calS @l (2015-2014) ole DA Wlsde die 48 pon &
el S (A) ISV il eidaadl Gsudl 8 Apladll dladll 8 ¢ Ls dylas ke cld iyl
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OIS (B) SGI gl a3 Sunset yellow dI ojske Ao s5la Llae pas JEl 468 a8 ghle
(C) JGN sl .13 Sunset yellow ) osle (o (gsla 3)5ine JEll 2685 aSie (e o ]
Sunset yellow, 3 Sbisle e maye o (ssla Ll tae JEbll 4S5 4Sie (il gyl oIS
Gsla Llae gias ~ il 2S5 48 (gl (ugudal OIS Glidl e (D) @l £33l Tartrazine
e Dl e g9 JS 8 Auhall < L Tartrazine, Brilliant Blue FCF Jl @lisle (30 zaye e

L(5) Jsas oopialae ndnkh

slgiily pLOY ft (AS,d) dAilaal Lelbal) cligladl dlugsad) A algydall alie 1508

-

Asadluall
gaial) cliall jaaa ABlaalt cliglall FERA] clall s adlall plgail fo,b/z WYY fa )
A e Sunset yellow ‘5335“' RO 6 08/08/14 B368X
07/12/14 114220
Al Al 6 - 11/09/14 B477X
» 10/01/15 114254
B 3y fiane Sunset yellow BRI EEOA] 6 03/03/14 YIC
zy é)u oo ple 32 Aslla
T ETRA "6 08/09/14 XJC
z Y 50 o ple sad Aslla
C e Sunset yellow BRI ETOAT 6 07/09/14 B2
Tartrazine 06/09/15 SP45L
-u.:LJ\ skl 6 04/01/15 B3
03/07/15 SP40
D e Tartrazine BREEOAT 6 A 16/10/2014 B455X
15/10/2015 L 14289
Brilliant Blue R FEAT 6 13/11/2014 B492X
FCF 12/11/2015 114317

5lyaall duilasCl Jallaill 2.3

A3 15 520 Adigall 35 zlsa) alea & Lemcas olldy W e il Ganlas 5 dlall b
Glwe 8 elha¥l Glsldl apaanl GHLSAY) e Gold o A ((Antakli, 2015)
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( AOAC,2002) 4xijgll Adyhlly clighall cra (A gginall 1085.1.2.3

i 0 Je 500 Axa i ) leie Jo 50 Jib ¢ yhasall e Ll (8 %50 Auall Jslae juasd 2y
slall (8 (1449) 4wty 2aaally eladl )5S Gmen (1o Jo 25 aliayy LAl Anpn s cpdidll
O s el ghaa dusy Ol Rags O AT 5ye il dilee oladl ¢ i)
Jasis (A 3l Aap s w5 lelesie Sl aladl 8 iy dels Aalsgy Jaigs o W)
sty ¢ laiall sl & (14199) sty adaally slall )3 Giaany Giannall Cageall ) bl
o o5 CO 135 Bha Aad (B Slelu 3 520 Bl i oLl e e 1510 apmn Hlasiuly
1385 stall e SN ssinall iy ()58 B daall (8 Lghha day daas
Total color% = -

CulS 13 Al aainY Aals Yy kel alpall Aalall Jlaall Alla b L aee Josail) dalas ¢
(6)d5s - aldl e LIS Fardioes 3Ll 5Ll

(AOAC,2002) Alah LlSds dsadiual) glal) slgall Gand Josaill Jalas 16 22

Color . Factor v
) FD&C Red No.3 : T1,074% )
D&C Red No.22 1,068
D&C Red No.28 1,056
D&C Orange No.11 1,075

*Includes 1 molecule H,O of crystallization.

( AOAC,2002) Jalals 48 jhy cilighal) (e ASI (g ginall Baa52.2.3

gl e i e slag KU dsend) Rl Sl e Al Sl adAG e
Dha Aaual ol B (inaS Adhiae Lisee wnlSly J5al Gyl Gaes e de 20 hadiul
GliS Ayl o3 8 K5 L Glad 5 Jslae o dpeanll Glels 5 330 dugie dapy 510
Oe Je 505 (%33 23:55) asmsall aaSsrme e Ja75  ahadinl LigeY) jpad 2 &5 cagigel
Goils Judll seal e @ilSy all Gmes o gels Gusn (8 Lige¥) Jliinly el el
255 Uaea ol s Liplen 28 ) ogisal) sy Alaydl odn 3 IS s S50l

rlabeadl 335 g3V e SN ggindl lia 20 N 0,1 e L)

N% =

02 020 4sdeo



il e
N%=V. 0,0014. 100/g

Saldl A g o g

;UJL:_A]\LBQJCJU}L&OALFN\L;M\@LQ?@

Pure dye% =

ABL Y ledl e Fpane Sy DU dygiall Auill Lo N%
U»L..j o Bsene @ PU Al Al s N% caleulated from formula of color
cosle IS A0S Al

Aial) ARyl cliglall aSlly LAl waath 3.2.3
de Uhuay) cliglall 4y jlall Judlad) 11.3.2.3

3alall (e Jillae dsed jumady Tartrazine 5 Sunset yellow I ¢ sled 4p)Lall Sl jaiass
sl b Brilliant Blue 3 L ¢(Je100/ge 1-3) 5:Shis N 0,1 slall 55lS (mes 6 dg)lal
Tacssia 331 25 L (Je100 e 0,3-0,1) 3858 N 0,1 el S men (8 dglaal) 3L}y (il
Slo Jpandl Al caatiindl SS00 a8 ce Lily 4800 ilie 23 o) S A dpalaicl) o
G ) U Bl X caalaidy) B Y Cus Aghal Jiedl afiedl ball bl
Tartrazined nm 427 5 Sunset yellow-! nm482 4ase Jsb 2ie delilhial¥) bl Z_},.;memy‘

-(Brilliant Blue 4 nm 630

B gilally A gilall 2 Sunset yellow (sla 1a85.2.3.2.3

(Food )(Column Chromatography) 2L silag Sl ssaally paMaiuy) .1.2.3.2.3
Additives,2012

o ssalY) sl e gla (em 2,1%45) agee ye s gr 10 5)iisll e aste (s i o3

DadD o %1 LoseY) Jslae ahadinl pasdall csldl Jaaiyg ¢ %leldl oS jrmeny el

Jaig N 0,1 elall 58 Gmany 4l dad 25 ccale e alea o Gilindl i Jgeaiall ¢3all

polactial) dage sk die GpealiiaV) Guld wiay Ganally paall JeSiy da 100 $lee 50l Y

62 e 2] s



i) afiadll Ball Abee 8wl Gaisds BSHN G 5 dld) saldly aladl aae Yl
Aaslall 3oLl

SNS 47/1996; Farzianpour et al , ) (Wool Dyeing) cigall oaMaiuy) .2.2.3.2.3

(2013

Axkd o ol palae) daje s (1.2.3)33)0 Aphll 8 Jeall Gilghad Guis ¢ Ul 2y

Ll o Jseanll s a1 Ligel) Jlae ahisinly ¢pslad) Joad lade o3 cCageall

Apalaia¥) Gl (e 100 (Ga Basy anall QoSN 0,1 elll )58 (iman (e anay Jas
. Sunset yellow dI 5lal (_;A}m:\,!\ sobaia¥l Aage Job e Jiegigly il Slea e

Food ) & & silag Sl 2 garl) Mulm C, D @il 2 cliglall @il ja 2aa3 2323
| ' (Additives,2012

Osh alaiinl aeial¥l weSl e gelall dpenll o 33l olsall ate Juad dgdadl 8 Sy
oo ahaiuly lgdhd 5 6(20:12:5) Ay 2B J3l Gaes shadl cldly Jylisll e dlaie
A skl @bl o Jpasl) s e alea  deadioedl cDladl iy ceaidl skl
Apalaia uld 5 ey (vvED) hiall elaly Jitindl (e gie ahainly @lilupll el Ja
Moo U9 ke Y1 Galiaia¥) dsse Jshb die dlsaiall cDUail)
A8l L) & gilag S A8y €, D @ilall clie b clighal mil e Baad 3.3.2.3
(TLC-Thin Layer Chromatography) 433
( Marutoiu, 2011; Tripathi, 2004)

& e @b kS dallbull e 35l A58 bkl xilia lads Bl 4 2

zoa0 Al Jaiiy sl )l (e Galaall (3563 108 5240 ( C°100_90) 3a sy dulall
AL Lo e aaw alia) o8 aladiuly 8 baa yass 5 G la Jaxds Aialall e pilial)
AEN ALkl e Cagally aliiadl Bkl dsdl e Glld Gkt e Sy com3 ik
€35 +(20:12:5) Aty SN Gaes Hhiall e bl Jeliaall e calie $hate sk alaaanly Jagig
A5 5 Andall 45l Gleill caiem 4 s ) Datall skl s5ie diay Lede dinill dilee
lenda®i ) AsLuwdll) RE bty Alajall o3 8 Ageadal) lislall 3aas Alee o5 . Caiat) Waaa
Mgall oSl aantll die Ll L (Dadall skl ladady Sl ddled) Y dguie skl die dady
plasinl dassill dlee laaey &80« Pl 10 pslen pany 4380 A8kl o chladll (Gl 3y AsLall

62 00 22 dnica



uesishy il Slea e AnaliaieV) b Gulil (viv 1:1)slally Jitisal)



bl Juadl)
T el @l pdall clie b L Uhaa) ciliglall dufn gilts
dalaall

sl LAY (335 Lo lilaaY) ciligldl e dpgladl dpilall Syl cilie Gl
AL G e Acsane pladinl Auhall oda B 25 LA sadl Bl Glislsd) 4k L,
5 Asganadl el @lsladl afl yaaill I Al 8 23 L gdlage Lo duenall
o5 il le By 8 35S0 Bl sl e gl gl Cilisine ae Ll lies desiadl
Al Clicalyal e Leliey Aliadl kel I aanll DA e Al Ayl Y Jsy)
Allad) il pall sy ) gl

Jsb e ciuhll 2y deibly dugad)l Gligall dylall ddld Jia (4)5 (3) 5 (2)JSal

o iy gagenll- sl STl af Jiay JBY1 pnall Cam cliie JSU alie Y1 GaliaiaV] Aage
Apalosiay)

0.5 _

D

04 3

- 03

0.2 3

y = 0.1299x + 0.0023 01 v

R?=0.9846 0 <

4 3 2 1 0
mg/100ml S 530

482
nm

Sunset yellow 1 4 jLadl Aledudly ciukall 124

02 (s 24 Asieo



dualaiay)

0.4
03
0.2
0.1

y =0.1275x + 0.0073
R? = 0.9726

A

- 4 3 2 ] 0
427 - DS mg/looml%ﬂ‘

nm

Tartrazine a.‘aJL‘\aJ\ MU Caahal) 2 3JSEN

0.6
0.5
0.4
0.3
0.2
0.1

Laiay

y = 0.1768x - 0.0036
R*=0.9918

da

A

4 3 2 1 0

ug/ml 8 40

830

nm

B. Blue I & jlad) Aleladly ciskl) 14 S

Ayl ALy ally Adslall alsall e SI) oginall yaad 1.4

S gsiaal bl Gaadly Al edall A3l Dl yhdl Glie e Je jlaa¥l s cha)

Aleny Ll 5 il Ll 3 Al g %50 Jslae juasd &5 . Aebila¥l A3kl alsdl oy

LS i) Sy clislal) (e gsinall Janigio (ulid @i ¢ seall st o d5slall algall Gadlasd
(T)dsadls (S)dsal

62 e 25 Andea



| Jangia

140

120

100

-

.

80

60

40

mg/kg <Uglall

A g

Fgg el Al cbyg piall il

RPN R ERA]
a4l aasdall

430 Ay yhal) aladiealy dugyaal)l Glial) A (mg/Kg) Lol clislall e S s siaall haugia 15JSE

Aaijgl AR shlly (uliall Augaal) Gl & duelhua) Cliglad) o (SN (g giaall : 7 g2l

Soft drink
product

Colorants

Lot

Total color®%

Mean Total color%

Mean Total color

mg/kg

A

Sunset yellow

0,0110

0,0102

0,0108

0,0106

106,6

0,0114

0,0116

0,0120

0,0116

116,6

Sunset yellow

0,0108

0,0102

0,0118

- 0,0109

109

0,0104

0,0124

0,0122

0,0116

116,6

Sunset yellow

Tartrazine

0,0098

0,0082

0,0088

0,0089

89,3

0,0098

0,0086

0,0096

0,0093

93,3

Tartrazine
Brilliant Blue
FCF

0,0088

0,0078

0,01

0,0088

88.6

62 =26 4in




[§%]

0,0080

0,0092

0,0106

0,0092

92,6

332y DLl e 3 eSS Al ALIL sl Gkl e JISH sl o

LS B il A gl b Sunset yellow I skl (mg/kgl100) s saall (55emill aill <yl
b Sslall zilial Anpannall (spemill 35nl (y90 (S5 L 308 clS lislall ile 3815 a8 o
(mg/kg 200) Ay sud) Leslidll lial sall

JAlaLs &8y oy Aislal) dgall (ha SIS (g ginall Lan32.4

Slsdall Glie oo o JalalS Ayl Hhasiul delhay) Asldl sl dulpy cus

axall o aldie YU Augynd) Sluall b Wbl @y 31 G Gl o3 - Caadly Agadiall 4l

O b sila s S 3 geadl Adpylay A3slall alsall (DA 223 0,IN slad) 5K men (e il
N% @y ¥ s o olae Vb @ikl el auill Gloa o5 . @liadl oo (32351 ¢39) gr 30
cre simall Tasie (S 5 (8)s2n) & LS Dbkl e u\mﬂ el Gl o dppendl
(9)dsaally (6) AN 8 LaS il cuilSy culislall

Aslal) sgall Lilastll all ulud o 4ygunall N% 2 18520

Colorant Chemical formula Molar Mass N%
gr/mol
Sunset Yellow C16H10N2Na20782 452,36374 6,1926
Tartrazine C16H9N4Na309S2 534,35781 2,6212
Brilliant Blue FCF C37H34N2Na209S3 792,84314 3,5332




Jalabs 48 jh aladiuly (mg/Kg) e lihal) clighad) ¢ S o siaall haugia 16 S

B gaiall
g aall A Jlad) Sl g pdiall clie

C C—"—"-A-“

& Y aak
Al asadall

JAIALS Ay oy (uliall g jaall liall 3 Ao Uhua¥) clighall ca S (g ginal) 19 gand

Soft drink Colorants Sample N% Pure dye% Mean Pure dye Mean Pure dye
product number mg/Kg mg/Kg
A Sunset yellow 1 0,00065 0,0105 105,5622 101,7342
0,00060 0,0097 97,9663
2 0,00060 0,0097 97,9663 94,1984
0,00070 0,0113 90,4305
B Sunset yellow 1 0,00056 0,0090 90,4305 94,1 984
0,00060 0,0097 97,9663
2 0,00060 0,0097 97,9663 90,4304
0,00051 0,0082 82,8946
C Sunset yellow 1 0,00056 0,0063 63,5367 68,8314
Tartrazine 0,00065 0,0074 74,1261
2 0,00065 0,0074 74,1261 66,1840
0,00051 0,0058 58,2419
D Tartrazine 1 0,00060 0,0098 98,5744 94,7831
Brilliant Blue 0,00056 0,0090 90,9918
FCF 2 0,00056 0,0090 90,9918 87,2004
0,00051 0,0083 83,4091

353ny5 Olalill a3 b G JalaS diplay sl Gkl e JS) ginal
Aol Lol L 5V aadal A zidl 8 Sunset yellow JI skl da ganall (gouaill aidll <5l
e A \ead Sunset yellowd) (sle 3uS1i o CuilS a3 B il Glie s A il (e 4G 430l

62 028 daia




(mg/kg 200) Ay sodl Falll Clialall 3 U sldl il Ansacsall syl 3505

SF A Akl Chpidl Glie Gan e JalalS Bl dysl Dl alhatul Al G

&.&)jJN‘ Ry S|l olad alils il Ca)l:j\ FRYS :*.,‘K:})

daddal) A8y el ciliglall Sy Al paail) 3.4
4duhall 43, hally B milally A geiiall 8 Sunset yellow ¢sle waai . 1.3.4

o Aiaes sl Lm._!t Se sabaad¥) Aiphl iy deles lea dadl 3 2

Sunset 3 sl (g)be Jslae prmad 25 Al 8. 802 6Ly S 3 gandl A5 5h] GadAALY) 3505
boall dayyhay Caliaall sl Jiad 5 ¢ 0,3091 Wayad Analiaial 53 mg/100 ml 2,5 S 5u yellow
Jsb vie Juagiohy iudl Slea o Gaalatad) (ol 5 3he sl I Spanll Aiyylag b peal)
Llee im0 AaaSl s i) Al ln oy il Bkl 5alall adae1 aliaia] dnpa

(1003l 6 e s LS bl ol (s L) cass 301 el

AhEsilag Sl agaal) A8y ag ( Agual) Jdl) A8y yhal slamudl Apiall dpil) 110 g2

FAyall Ll B ilag S 3 pand
mg/100m] 35,30 mg/100ml 3.5 50
sl Js bl 2,3802 2,3156
Al el 2,3687 2,3033
G Culdl) 2,3456 2,3548
L uldl 2,3017 2,3102
el Ll 2,4526 2,2771
ousbeall bl 2,2355 2,2848
X (rloll Jac sial 2,3473 2,3076
S @bl Ciha 0,0728 0,0264
RSD% (auuill g)linalt il iV 3,1014 1,1440

02 5029 Asiea



Xr &ddall Lol 2,5 2.5

Recovery % slaiudd & pial) dsedilt 93,892 92,304

Speadl Aiph 4 oade a e ST il Gageall Agyl 8 ahuudU Gl Al )
vie g ihegiles Sl Spenll Aiph e 383 B8 CulS Caigall dipha of WS o8 gl I
Loyl e JSI ) (g )lnadl CalyadY) a8 45l
dr Al A3kl B mildly A il Glie aaen 3 Sunset yellow (she duby
2l ookl IS Sunset yellow ) gske ¢ umj (o gually L;_jb'c}suj)ﬂi 2seally DALY
5 skl Cagls Ajlae PIA pe el QLH:@U@L;; S g Lo Jie cliall ) Caliadl)
Al i) Sl gaan Jaf e Gl 5 ol Sunset yellow 3 ik g 4adlaid
LS danse 5Shal CulSh aiall Jasdl Ablae 3 Gaggaill day skl 385 Glaa 5 3y sially
Akl (12)dsaa 5 (8) Sl ¢ b silag SN 3 penlls At Adphl (11)dsaalls (7)JS8) 3
i paalls adATLY!

18
16
14
12
10

| bigia

-

é.

ooz

A (lot 1) A(lot 2)’ B (lot 1) B (lot 2)

mg/L sl ¢
[«~TE N T S e

Ly paall A5 g el clic

axy Apduhal) A8kl saaall (mg/L)Sunset Yellow 3 ¢l 0 A, B @iiad) clie g siaa Jaugia 17840

gébéﬂujﬂ\ 35aadly ablAnLNY
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agandly (aMAIW) bl 4% b1 sl Sunset Yellowes A, B giladl clic sgiaa 1110520

2 silag <
Soft Labeled Determined Concentration Mean Concentration RSD%
drink Colorantes Colorants mg/L mg/L
product
Lot 1 Lot 2 Lot 1 Lot2 Lot 1 Lot2
A Sunset Sunset yellow | 16,1354 16,0662 16,2457 16,1752 1,0279 1,2284
yellow 16,2124 16,1354
| 16,5050 | 16,0508
16,0662 16,5742
16,3895 16,0816
16,1662 16,1431
B Sunset Sunset yellow 9,8999 9,2917 9,8960 9,3584 | 1,1782 1.6787
yellow 9.9923 9,4996 ' '
9,7921 9,2070
9,7228 9,5842
9,9461 9,3687
10,0230 9,1993

| agia
3

-

S

mg/L Glelall ¢

A (lot 1) A (lot 2) B (lot 1) B(lot 2)
Lggpaall A5l cilyg peiall cilice

say dihal) 4Gy phally 3a2aad) (mg/L)Sunset Yellow ) gsle ¢ A, B iial clis (s gina Jasia :8JS4)
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ipally DAY sy Audhl) 45, kL saaal) Sunset Yellows A, B piiall Glie 5 giaa 112520

Soft Labeled Determined Concentration Mean Concentration RSD%
drink Colorantes Colorants mg/L mg/L
product
Lot 1 Lot 2 Lot 1 Lot 2 Lot 1 Lot 2
A Sunset Sunset yellow | 19,1993 18,0754 18,9607 17,5493 | 3,5647 2,0889
yellow 19,3456 17,7213
19,0531 17,5365
19,8460 17,6366
18,2140 17,3364
18,1062 16,9899
B Sunset Sunset yellow 11,6012 11,2779 11,8218 11,3202 | 2.8718 3,0485
yellow 11,9630 11,0007 ’
12,1632 11,9861
11,5550 11,1162
12,2247 11,2394
11,4241 11,3010

0550 s Lo Jie clipell ) caliadll Cﬁ:“"“‘d‘ sl skl IS Sunset yellow IV (ysle )
Al Glaalsall 3 4) dageall (gpeaill dgaad) o Ji CulS 38105 il ol Adlay e
Lo LT cuilS Cigeally padanay) dipl 3 381 o8 o Lo cdgallalls (mg/L 100) )5l

e siles KU D ganlly (DALY v ale

e silag S 33alls C, D iiall b cliglall geile wan3 23,4

i sl il il e sies S 3 panl) Ryl 335 il ) Clm 5
Jslnes .0,3091 aivalaicl mg/100ml 2,5 355 Sunset yellow dI (ye ke Jslse juman e
Calsadl e agaa e 250.0,3008 Ataliaial mg/100ml 2,5 0385 Tartrazine 3 (e (e
bl b 5 e siles S pendl U (CF il (555 ) el o o 5 il 5 (il
LS deia S A3RaY Ll Tanilly 3l clum 8 DUt o Jpeanl 5y il
O paa ze 00,2572 Adpalalel pg/ml 1,5 3555 Brilliant Blue FCFY gle Jslas Huans
apals 10,3006 wimaliaicl mg/100ml 2,5 0385 bl gyl dslae oo ana go Jslaall 18

Jsanll o3y haiall jolall Gua & he siles )8 sl M (D* el oS5 ) gadall oo o 5

62 =32 4nia




O LS Aamse il CulSE Lgse JS Sl Agsid) dewilly W3S Cla B cUaid) e

A(13) 52!

Bl gilag Sl agand) Ayl cliglall maje Juad die 33U Aggial) Apdll 113 g

gﬁbﬁj\.g)ﬁ\ 3 gt} gébéju‘g)ﬂ\ A garl)
C* g3 D* gl

Sunset yellow

Tartrazine

Brilliant Blue FCF

Tartrazine

mg/100m] S 3l mg/100ml S i pg/ml 58 5l mg/100ml s 5l

uldlt N Cubidll 2,3156 2,1976 ‘1,3964 2,2886
AU Gl 2,3533 2,2909 1,3218 2,3035
EIE ulal 2,2994 2,2979 ' 1;3563 2,2070
X (el ooy giall 2,3227 - 2,2619 1,3581 2,2663
Sesbaal) Cilyay) 0,0374 0,0547 0,036 0,0692
RSD% 1,6101 2,41 2,6507 3,0534

Xr A el 2,5 2.5 - 1,5 25
Recovery% 92,908 90,476 90,54 90,652

Golme Calail oy %90 e ST il gLl dsall myhe Juad e 2D dygiall Al )

2610 (o dﬁi ‘f....u

kil oLl Jyiisdl (e dyaia sk alazinly agendl o Askall dlsall gaie Jond dladl 3
B lisle gan @ caial pshall udn aladiul leilad 5 ¢ (20:12:5) danis B JA) Gaeny

Jls Tartrazine 3} ligley aa e JS C ziiedl Slie 8 Tartrazine 15 Sunset yellow

OOaadl a5 .(10)5 (9IS Gas Je S D zdiell lve & Brilliant Blue FCF
rpe Pl SLLl o o coisle o Sl Upanl ia e plen o Leasiond
Aase dob e Al 33be IS abaid (3 ey (W) kEd eldly Jpitindl ope
.C, D clbidl e mes dal e @l )0 &6 e Gl 25 lese U adie Y] paliaiaY!

-C, D grisall Aailly (15) 5 (14) saadly (12) 5 (17) JS3 (8 LS Aaage SIS

(=N
o
5

L2
W




D ziial 3 Aguoiall ciliglad) cp 110JS3N Craial b Uguaiall clislal ¢y 19JSEN

16

14
12

10

| Jany gia

O]

¢
mg/L
foo]

Sunset yellow

“Tartrazine

aligladl ¢
(oS )

C (lot 1) C(lot 2)
g ytalt 45 clg phadl clie

e silag 5D Sgaall A8y oy Sadaal) cliglall e C giiall s ginae Jougie 111 JSED

62 (e 34 dsda



ssinall haaste

A 6
_ # Tartrazine
A 4 Brilliant Blue FCF
]
= 2
o
£ = =
"0

D (lot 1) D (lot 2)
Ao paall Ayl g i) clic

gébéﬁhﬁ)ﬁ\ Jgardl A8, ks Saaaall Glisladl e D el s5ina hagia 120880

AU silag Sl Sgaal) ARy ks Letiad sy Cliglall e (e C pidall Clie gsiaa 114 saal)

Soft Labeled Determined Concentration Concentration RSD%
drink Colorants Colorants mg/L mg/L
product X
Lot 1 Lot 2 Lot 1 Lot 2 Lot 1 Lot 2
C Sunset Sunset yellow 13,7644 13,6874 13,9786 13,4898 2,4852 23476
yellow - 13,9414 13,6566
13,6874 13,4719
14,2802 13,8722
13,6797 13,0177
14,5188 \13,2332
Tartrazine Tartrazine 12,1490 11,3725 11,8548 11,4287 2.6866 3.8762
11,9843 11,2862
11,9058 11,0431
11,6784 11,8352
11,3019 10,9568
12,1098 12,0774

02 e 35 i




il sileg ) apanl) Ay Lglad sy Clislel gapa o D idell i ssina 115 520)

Soft Labeled Determined Concentration Concentration RSD%
drink Colorants Colorants mg/L mg/L
product X
Lot 1 Lot 2 Lot 1 Lot 2 Lot 1 Lot 2

D | Tartrazine Tartrazine 9,4509 10,0156 9,4300 10,3908 | 4,2269 2,4069
9,0823 10,2117
8,8470 10,4
9,7098 | 10,6039
9,9137 10,4156
9,5764 10,6980

Brilliant Brilliant 0,8817 0,8693 0,8964 0.8790 | 33467 3,2081
Blue FCF Blue FCF 0,8959 0,8998
0,9202 0,8817
0,9292 | 0,9230
0,8421 0,8614
0,9095 0,8993

sle @l €, D Glaiidl ol gad dbad)l skl Gl ae cBlaiall Lkl 4)ae die
A sensdl (gl 390l o JB S 38055 i) Ly Ay e 3)sShall Aa penall lislal)
adladly 2y sall nll) Claalsadl b

TLC ) 48k, C, D geidall & cilishl il maai.3.3.4

Sl el Al ) Fal L ey € Rk 2135 gl fl (3
-0,3091 aliaiel mg/100ml 2,5 a8y Sunset yellow 3 (e (e Jslae juiass 5 Cus
O psa e @0 .0,3010 Adpalaidl hg/lOOml 2,5 0385 Tartrazine 3 e e Jslaag
Sk & S AL (O apdl 0 ) @pd e de 5 il 3 oild pdlad
LeS - lete JS 313y il iy Wyl clom 5 eSUaial e Jpeanll 5 dhaidl Ll
pa zie 50,2573 Ahsalalial pg/ml 1,5 0S50 Brilliant Blue FCFI (gle Jslae juast &
€0,3012 4iablaic mg/100ml 2,5 5355 bl he Jslae (o ann me olaall 138
fy il bl Gila 5 AN Gkl ) (D mpal oS5 ) gaall 0n de 5 iy
El S Leie JS G35y Lgial Aedlly W3SIE Cleay L 5 DU e Jseas)
(16)Jsadl 38 LS Aniiago
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TLC 3 4k h: Slislall gje Juad dic 2aiudl 4 55al) dadl) 116 g2ad)

TLC TLC
CF* sl D#* a5l
Sunset yellow Tartrazine Brilliant Blue FCF Tartrazine
mg/100m] S mg/100ml S 3l pg/ml 38 Al mg/100ml S all
el S i) 2,3382 2,3903 1,3979 2,3779
A Sl 2,3333 2,3355 1,3490 2,2717
SEN 2,3997 2,3164 1,4049 2,3165
X bt b gial 2,3570 2,3474 1,3839 2,3220
Siebrall Lilady! 0,0346 0,0374 0,0282 . 0,0529
RSD% 1,4679 1,5932 2,0377 2,2782
Xr didal) iedl 2.5 2.5 1,5 2.5
Recovery% 94,28 93,896 92,26 92,88

) adys %90 e Sh il Dl alpdl) gie Jad die 1L Apgd) Al o
il 8 el (el Gahad¥ g Al U Aysid) Al Ajlie die %10 o S8 e (g)lne
DS Ak colS Ll WS sl alyjiad Ay <ul€ 55881 o cps TLC Ny e 5ila s S0 senll

.48y

a3 duas el gl €, D Gladiad 45lll Gl yhall Glie ares 451? LYl s eha)
e dsandl any ( Bhegileg S ageall A3l Dliall Ge Akl alsall Gadadul o) b
Aasinlys Al il e A dll canll) aladinly Lgie el Gk 25 dslad) dulu)ll
JolSl Joadll lee G L mie HshaS (20:12:5) Al JAl Gaesy haddl elally Jsibsl
o ae il 3 55msall ALl GBI RE I 2 Alae Casd 5 ca)ll e Aol A lislall
bl e Ll ban G ((17)dsaally (14) (13)0SE0 8 LS calSs Ay)ball bl

L(15)J82) (A paiall U slall 2y Galaadl ang 3yl gLl Ll ae Ul
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cids) D st B Ugodadl cilislad) s Egilag S 14880 C piiall 3 Ugadal cliglad Al silag,S 13J8al
o Asaiall Tartrazine N Aad; (Jiud 3.1 (&S 4282 (gled Tartrazine N dadi1 (S ids)
b Asaiadl B.Blue 2 dsdy (LW 3.1 . el
Tartrazine J 4ai; .3 .5 jlall B.Blue ds3; .2 (Aiad

I Asd,y (Jiult 1).3 gked Sunset yellow .
dady (LY )3 Aad B Usadd) Tartrazine

skl

-

Adall 8 Ugaiad Sunset yellow

4 jbed) Ciliglall RF D 58 o 45580 cilial) 3 A5skad slgall R 28 117 920

Soft drink Labeled Colorants Determined colorants | Determined Rf for | Determined Rf for
Product samples colorants | standard colorants
C Sunset yellow Sunset yellow 0,7692 0,7094
Tartrazine Tartrazine 0.4786 .0,4957
D Tartrazine Tartrazine 0.4552 0.4390
B.Blue FCF B.Blue FCF 0.8455 0.8292
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Apbalt clislall Ciuds pa A56s cilial ) Abliaal) ciliglall Ciak 11530

O ¢ Agyball Slislall Calaly RE ) ad ae L lia g aslell algall Cisdag RF ) o 43 jlie e
T e g5ind CulS Uy Ao giae Apelilaal @ilisle ol e Aygla 065 W el € il Gl
il Slue . L) A8Uay e 3,830 Sunset yellow s Tartrazine 3 culishe A Cpsgense (sl
Cisle gide o gfind 2ol Acgies Apeliaial wlighe ol Lo Asla 6 W sl D
-Brilliant Blue FCF 5 Tartrazine Jl lishe 2 (asgovna

dstltiall myjer leday (I A1Q)JEN Bglall aill el &5 K aadll Jal e
pebaia¥l dage Jsh vie Jiegigde il Slea o lgnaliaiol (uld S (v/v 1:1) laalle Ll
C. D gl Glise pes dal (e ly%e B o Guldll 2 Aiske 5ale JS5 palall alae Y
giall il (19) a5 (19) IS5 .C itall Ll (18) Jsandl (18) IS 5 LS uiliall il
.D

i) D piiall 8 Ugsadall clisldl s siag,s 11700 ciis) C gial A Usadl cliglall pligilags 116,820
o/ls Tartrazine Ji & Jidr (S Joady oY s Tartrazine J ad didt s
(BL 10 Laad 2a) Ll 4 B.Blue 1 gy ¥ A(uL 10 Aand paa) Lall L U guaiall Sunset yellow
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3 6 & Sunst yellow
13 ) Tartrazine
ER
£
C (Lot 1) C (Lot 2)
g paadl A5l Gl pdall clie
TLC ) 8y lghah sy e lha¥) clislall a € iial) (g s5ae 11880
TLC 2 48k 3osaal) Lo lihal) clistal) ¢ C gidal) Gl g giaa 118 saad)
Soft Labeled Determined Concentration Mean Concentration .RSD%
drink Colorants Colorants mg/L mg/L
product '
Lot 1 Lot 2 Lot 1 Lot 2 Lot 1 Lot 2
C Sunset Sunset yellow | 12,5040 13,5679 12,5323 13,3481 1,9796 2,1785
yellow 12,3501 12,9611 '
12,5526 13,2119
12,8522 13,5517
12,6336 13,6812
12,3015 13,1148
Tartrazine Tartrazine 10,2936 9,9601 10,3198 9,9269 | 24196 2,5949
101443 | 10,0431 ‘
10,3682 9,9435
10,6751 9,7360
9,9618 9,5451
10,4761 10,3336
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.

% Tartrazine

Brilliant Blue FCF

mg/L sl ¢
BN

N

D (Lot 1) D (Lot 2)

TLC 3 4%y lghad 32y Lcliba) clislal) ¢ D giiall (s g5aa 1198

TLCY 4% by sa0aall eliba¥) clislal) ¢ D @il clic sgiaa 119 g2

Soft Labeled Determined Concentration Mean Concentration . RSD?%,
drink | Colorants Colorants mg/L mg/L
product
Lot 1 Lot 2 Lot 1 Lot 2 Lot 1 Lot 2
D Tartrazine Tartrazine 10,0996 9.6160 10,4041 9,5425 2.2654 22352

10,3405 9,3668
10,5481 9,8653
10,2657 9,6409
10,7807 9.2669
10,3303 9,4996

Brilliant Brilliant Blue 0,7891 0,7634 0,7866 0,734 2.1993 23569
Blue FCF FCF 0,7710 0,7097
0,7640 0,7313
0,8019 0,7365
0,8118 0,7511
0,7821 0,7120

CxilS 31y mitall Gly 38lay e 5)sS0al s penall UL e cagial €, D calatiall )
Aallally Ay seall Al Oldalsall 8 As senall gumill 3g0adl e Ji
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Dl ade o Les ST cslS A, B.C.D gidl Slue 3 A bheaVl Glsladl 5815 =565
Akl Lihe dileg S 5l 8he lag Sl agell 5l Capeall Gadaiun¥) plal slapa¥) debee oY
%90 (o ST cilS 43
bl bl e S A ae ABilge CulS bl sda Ll cuals Nl o)
Slsle @ilS ApelilaaY) bl ALY A8l Sl $ Lebba¥) cliddl gy
O S Gliall ) &liaes o Tripathi,2004; Minioti,2007)luhall (ans 3 LS dsgame
o) -(Ma,2006; Hajimahmoodi,2013)is a1 cluball Gans 8 LS Gagenal syl 350al)
Auhy mol e ddilge 5aSHL banaad 25 aie JS Aaliadll Sunset yellow, Tartrazine 1 lisle
53 e JS& AladiTartrazine, Brilliant Blue 3 &ilisle RIS .(Diacu and Ene,2009)a bl
[(Antakli, 2015)&aa ) il il e Msbm 5l L laayaas

Aallally Ay sl Clialsall aa Lgiiiliag A lbal) clislall (e dagyial) clil) g gina 120 gaad)

Soft Analysis method Range of permitted Permitted | Permitted | Permitted
drink colours GMP GMP Level Level level
product ppm ppm | ppm ppm ppm ppm
E110 | E102 | E133 | UK | USA | Australia India Syria
A Spectrophotometric Column 16,2104 - - 1-20 | 5-200 70 100 100
_ method Chromatography
Wool dying 18,258 - -
B Spectrophotometric Column 9,6272 - -
method Chromatography
Wool dying 11,571 - -
C Spectrophotometric Column 13,7342111,6417} -
method Chromatography
Spectrophotometric Thin layer 12,9402110,1233} -
method Chromatography
D Spectrophotometric Column - 9,9104 {0,8877
method Chromatography
Spectrophotometric Thin layer - 9,9733 10,7603
method Chromatography
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Conclusions

iple Gl Glie ) dladl Leliha¥) @lsdd) gas L8 bl oda 8 5 0
S il PA e Ll gumge daball o3a @il Agdaal Gsudl 8 Tlat 55
Glslall oI 3l S ey cdagenally desieall e liha¥) Akl sl S5ms oo
Al 3k sae Aladiul kel

mg/kg LajShi bausie (LS5 A0y Aaphll Aladl Gliglall e JSH siadl aan a5 0
Glg (JRY
Al A 16,6 Y 330l 106,6 (A) el
Al 330l 116,6 < J5¥) 2aahall 109 (B) gl
Al 430011 93,3 Y1 33,11 89,3 (C) gl
Al Al 92,3 ¢ 11 ALl 88,6 (D)l

mg/kg WiSls hausie oS5 JalalS diphy dilaall Glsldl e JSH ggiadl bas S5 o
(_513 LS
Al A3kl 94,1984 ¢ Y1 3301 101,7342 (A) il
Al 24,0a1 90,4304 ¢ J5Y) A3kl 94,1984 (B) il
Al Akl 66,1840 ¢ Y1 Aashall 68,8314 (C) geiall
A 43,01 87,2004 ¢ J5¥) Akl 94,7831 (D) il

Ofisaky dysiedl B giidly sl A il cilie 8 LS LiS clisldl b o
baall o gabaeVly hesleg S ageall o dadll 33yl ahianlly il
oe Hle il Alad) Glddl of ealaiV) Gl Jeadll ddee dey G L gall
a5 ol il by &y e 5583 5o Lo Jie Sunset yellow 3 52 a5l
ColS L Agallally Lpulall Gyl Clacalsall 4 A gasall 350a0 Jlae Garia <ilS skl
e sila g S dgaall A8k 50386 16,1752 516,2457 A giiall 4eilly (mg/L) uSH)
Boall ladll A8k 00as 17,5493 5 18,9607 .canill e AnBlly IV ikl
533329,3584 59,8960 <uilS B giiall & 581l Ll L cangll e dgtlly Y1 skl
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11.3202 5 11,8218 il o antilly IV ondhall ahe gles KU o seall 230,
il e dalilly A1 cpiakll 8 geall Jaddl 5y 5o
oo Lee B culS b gles S aseall o deadl) gyl 8 2y Aygiall Al )
(%110-90)J 5l Jlal) pacim culS pienatl) WS ol Lale ¢ 8 guall Toill 45000 6 4jle
amd L 8he gles SO 3 seall Aigyle Slasiul pilhe JSE e d8laall cliglal 4510 aaad
Ob oo S 35 ale UK Jaeal) dpaliaia¥) Cada A (e 45101 085 25 Jeadll dlee
Ole Ailay e 35S0 & Lo Jie cilipall ) d3limes dapene lisle cilS A3skl ol sl
Ao lilaa¥) bkl (mg/L) 3Shi pasd &8 (he giley I asanll Aipla aladinly el
Sunset 31 ¢jslal 13,4898 5 13,9786 (C) giial 3 culSs « D gitally C gl Slie b
Tartrazine 3 o5l 11,4287 5 11,8548 il e anlilly JQ1 oasidall b yellow
59,4300 SShAl culss (D) gl A Ll Lcanal) e dglilly Y1 cnsahll
50,8964 counll e Aty AN sadal 8 Tarrazine 3 o5l10,3908
i e dgtlly V1 oiaukl) a Brilliant Blue FCF 1 (5100,8790
e A Akl Lihe 5lag S Ak milie JSG o ddlaadl Glgld) A5 aaan 5
Lkl £8d RE I ad s dgpaall colisall 6 45kl KR Al RE o8 )i Dl
JEY) 3 5L ol 38l e 5)5S0als Aa senaal) lslall (aii el (e ST 55 2500
5 12,5323 (0) gl 3 ulSé (mg/L) dellaa¥) Glgldl 315 aaas dlaye )
5103198 sl e aublly I8N giadall 3 Sunset yellow 31 cy5lal 13,3418
(D) el & Wl sl e agllly V) ool Tartrazine 3 (5k9,9269
e Apllly W) asdall 3 Tartrazine 3 ol 9,5425 5 10,4041 Sl clss
e Ay Y1 asdall 8 Brilliant Blue FCE ) ¢yslad 0,734 50,7866 < il
L sl
& Leilie diey JalabS A3k Ayl Aaplall Glglall (pe JSI (ggimall (bl 0l )
e GlS Ll oud (TLC 1 5 8l sila g S 3sanlly (a3 dag)isiaal) Ayl il
ALE GLaS Slual) ) calion Lavie due oV A5kl alsall Gulidl dulua
elihal @liske o g5ind <ilS Lol 3 ceDleindll dalliay Al cliall gues Slie] &
gallally Ay gl Apul @l ldalsall 8 A gansdd) 350nd e J8 53S0 50 A sane
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INTRODUCTION influence consumer purchasing decisions

‘Food coloring, or color additive, is any
“dye, pigment or Subslancc that imparts
color when it is added to food or drink.
They come in many forms consisting in
liquids, powders, gels and pastes (1],
Artificial colors are added to food
products that are aesthetically and
psychologically attractive[2] to enhance

their taste, to promote sales [3] to

{4]and to provide color to colorless and
“fun” foods [5]. Pcople use color to
identify a .fooébzmd to predetermine its
quality [6]. Synthetic colorants are & very
important class of food additives. However
some of these substances arc potentially
risky to human health, especially if they
are excessively consumed [7]. The use of

non-permitted colors is known to cause
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adverse effects in experimental animals
and in humans, Repeated exposure to even
the permitted synthetic colors may be
hazardous) [8]. To protect public health,
many countries have established strict
regulations for the allowable kinds and
concentrations of dyes [9]. In Syria the use
of colorants is organized by the national
standards No.770-2011 which include
synthetic, natural and nature identical food
colors that are permitted to consume by
humans at the recommended intakes. Thus,
there are various methods have been
proposed to detect the colorants in food
and soft drink samples such as High
Liquid
HPLC [10,11], capillary electrophoresis-

Performance chromatography-
CE [3-12], differential pulse polarography
{13}, differential pulse voltammetry
method (Medeiros et al, 2012)14, cyclic

and differential pulse voltammetry method

Beent Blus FCF (& 139)

£15], spectrophotometric method {16,17],

chemometric  method  followed by

spectrophotometric method (18],
derivative spectrophotometric method [19-
20}, Thin Layer Chromatography-
TLC[21,22]. Tarrazine(TAR) and Sunset
vellow(SY) are two synthetic azo dyes
among the widest additives used in food
and especially in sofl drinks. TAR and SY

are added either individually or in binary

- combination [n order to realize all diverse

vellow-shades to different food, drinks and
drugs [23]. Brilliant Blue FCF(BB) is a
triarylmethane dye and can be used with
Tartrazine to produce various green
shades[14.24], fig.1. SUN, TAR and BB
are permitted synthetic colorants with
maximum permitted level 100mg/L in soft

drinks according to Syrian national
standards.[25-26}

Flgura 1 Structural formula of Sunset yellow, Brilllant Blue, Tartrazine

-
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The aim of this study was to quantitatively and
qualitatively detect three common colorants TAR,
SY, BB and any potential banned colorants [27] in
the local soft drink samples. Different analytical
techniques were used such as Wool dveing,
Column followed by

spectrophotometric method to determine Sunsct

chromatography

vellow content in the samples with single
synthetic food colorant. Samples that contained
synthetic colorants in binary combination were
analyzed by TLC (Thin layer chromatography)
method to determine the type of colorants and
their concentrations. [28,29,30]

©. MATERIALS AND METHODS
2.1. SAMPLES

Table.1: Fizzy drink samples

A wtal of 48 soft drink samples containing
synthetic colorants were collected during 2014-
2015. Four brand samples of carbonated soft
drinks were categorized as A, B, C, D cach
category samples were of 2 different qualities. A
and B brand Samples contained Sunset vellow as
a labeled colorant, C brand Samples contained
combined Sunset vellow and Tartrazine as labeled
colorants. D brand Samplcs contained combined
Tantrazine and Brilliant Blue FCF as labeled
vcolorants. The samples were purchased from

Syrian local markcts Tablc, 1.

Soft drink brand Flavor Labeled colorants Number of satmples
A ) Orange SY 12(6 for cach lot)

' BU_, Omngc e SY L6 for cach lot)

c Cornge 0 SYSTAR 7 1346 for cach loy)

D Green apple TAR+BB 12(6 for cach lot)

2.2. CHEMICALS AND APPARATUS

« Standard
yellow, Tartrazine, Brilliant Blue FCF),

«  Hydrochloric acid(CHEMLAB),

e Ammonia(BDH),

e Mcthanol(BDH),

synthctic  colorants(Sunsct

« Butanol (TEKKIM),

»  Aluminum oxide(BDH),

»  Glacial acctic acid(BDH),

¢ Distilled water,

« Chromatographic column(2,1x45 ¢m),
e  white wool,

e silica gel plates(Macherev-Nagel),
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* micropipette(10 1),

capillary tubes,

solvent tank,

ultrasonic bath,

UV-VIS spectrophotometer( Jasco v-530
uv).
2.3. STANDARD SOLUTIONS

Individually, a standard stock solution containing
Tartrazinc1-3 mg/100 ml , Sunsct Yellowl-3
mg/100 ml, Brilliant Blue FCF 1 - 3 g/ml, was
prepared by dissolving 100 mg standard colorant
in 100mL hydrochloric acid 0.IN. Each working
standard solufion of colorants was prepared by
appropriate dilution of 100 mg of standard
colorant in 100mL hydrochloric acid 0,IN to
obtain the concentration range for cach standard
as mentioned above taking into consideration the
purity of the colorants. The wavelength of peak
absorbance for cach of these dyes was achieved at
wavelength of 482nm for Sunset Yellow, 427nm
" for Tartrazine and 630nm for Brilliant Bué FCF. -
2.4. METHODS

2.4.1. SAMPLE PREPARATION

Samplcs of fizzy drinks were previously degassed
for 15 min in ultrasonic bath and directly
analyzed without any dilution, |

2.4.2. WOOL DYEING

An appropria:é volume 5-10 ml of the samplc was
taken in beaker and acidified with 1%

hydrochloric acid, Then, a picce of white wool

was immersed in the solution that was boiled for
60 minutcs using water bath. After the wool has
taken up the color, it was removed from the
beaker, washed with distilled water. The wool was
transferred to a beaker and the color was stripped
from the dved wool by boiling in a dilute solution
of ammonia (1 part of strong ammonia to 50 ml of
water). The used wool was discarded and the

colored solution was concentrated by evaporation

on watcr bath, After the removal of ammonia the'

colored solution was evéporated to a small volume
for pure spotting. The éolorcd concentrate was
diluted with a small volume of 0.IN HCI and
transferred to a 100 ml volumectric flask and the
volume was made up the volume to F0Oml with
0.t N HCL the optical density was determined at
different wavelength to obtain a plot of optical
density versus  wavelength. The wavelength
corresponding to the maximum optical density
was 482 nm for SY as determined from this plot,

was noted and the wavclength was used for the

'prc-pa_ralio-n of Lhc ‘calibration curve used in the

detemrination of Sun yellow concentration

2.4.3. COLUMN CHROMATOGRAPHY

An appropriate volume of the Sample was passed
through a column(2,1 x 45 cm) containing
aluminum oxide acidificd with 1% HCL The
adsorbed color was cluted with 1% ammonia. The
cluted then was evaporated to dryness on a hot
water bath dissolved the residuc in 0.1 N HCL

transferred quantitatively to a 100 ml volumetric
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flask and made up to the volume with 0.1N HCL
The optical density was determined at different
wavclength to obtain a plot of optical density
versus wavelength. The wavelength corresponding
to the maximum optical density was 482 nm for
SUN as determined from this plot, was noted and
the wavelength was used for the preparation of the
calibration curve used in the determiination of Sun

vellow concentration, .

2.44.TLC

The uptake of color is carricd out by a wool
“ulveing technique. The silica gel was firstly
activated at 100° C for 4-8 minutes . Solutions of
colorants a.s well as their references were spotted
in the platc by means of capillary tubes. They
were applied 3 cm from the bottom of the platc.
Butanol, distilled water and glacial acetic acid
(20:12:5) were used _as_a mobile phase. The
stationary phasc used was silica gel. The colorant
‘ "Shbt’s' froni the plates were cut and chited with
mcthanﬁl-watcr’(!:l,va).i The TLC plates were
placed in the chromatographic chamber containing
the appropriate solvent and the solvent was
allowed to run for a certain distance from the base
line. Plates were allowed for air drying and the

_ Rf-values

were calculated.

Colorants

identification was carricd out by comparing the Rf

values of the sample colorants with Rf values of
standard colorants and by the absorption spectra
with that of standard oolorants, Colorants
quantification was carried as described previousky
but the standard colorant solutions in hvdrochloric
acid (2.5 mg/100ml for SY and TAR, 1.5 g/ml

for BB) and the sample colorant solutions were

‘stained at 10 Uspot. The separated colorants in the

studicd samplcs were quantificd as the colored
spots were scratched from the sample and the
colorants werc cxtracted with a mixture of

mcthanol-water (1:1, v/v) and analyzed through
UV-VIS spectrophotometry

3 Resutts and Discussion
3. tCalibration curves

Lincarity of calibration curve for HPLC method

was checked on the basis of the chromatographic

peak arcas using fizzy drink samples fortified with -

various concentrations of mixed standard

- solutions Sun sct yellow; Tartrazine. and. Brilliant .+ .-

Bluc in a concentration range 0-100 mg/L. The
calibration curve was lincar for all the ranges of
interest, with a good regression oocmcicnt, of
0.9846 for SY and 0.9726for Tar and0.9918 for
BB rcspectively as shown in Figs2, 3, 4 where Y
is the absorption value and X is the concentration

valuc (mg/100m! for SY and TAR, g/ml for BB).
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Fig.4Calibration curve and spectrum of BB at 630 nm

3.2, Comparative Sunset yellow determination  Comparing the spectra of the detected colorants in

using Wool dyeing and Column  the studied sample and SY standard spectrum, it

chromatography techniques was found that A and B samples contained single

added colorant as labeled on the product at a
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concentration below the maximum level as set by that SY colorant was higher than it was detected

Syrian standards. Wool dyeing technique showed by column chromatography as shown in Table 2,3.

Table. 2: Colorant content { mg/L) determined by column chromatography method

Fizz ink Labeled  Determined Mean Concentration
ey diin aneie Lot RSD%
product Colorants  Colorants ‘ me/L
t 16.2457
A SY SY :
2 16.1752
1 9.8960
B SY SY ,
2 9.3584

Tabte. 3: Colorant content (mg/L) products determined by Weal dycing method

Determine
Fizzy drink Labeled Mean Concentration
d Lot RSD%
Product Colorants mg/L
i Colorants
: 1 18.9607
2 17.5493
t 11.8218
B SY SY ’
2 11.3202

To comparatively cvaluate the recoveries between  were determined bascd  on  column
" column  chromatography ~ and  wool dycing  chromatography and wool “dycing respectively
tcchniques, a spiked solution of SY colorant  where Relative standard deviations were closer to
- standard (0.25 mg/100 ml solution in 0.1 HCl) 1% and 3% for column chromatography and wool

was prepared. Recoveries about 92% and 93%  dyeing respectively. Table 4,
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Table.4: Recoveries {or column chromatography and wool dyeing methods

Column chromatography Wool dyeing
Concentration mg/100ml R
1% record 2.3156
2™ record 2.3033
Pecoed 3" record 2.3548
. 4" record 2.3102
5" record 2.27M1
6" recard 2.2848
Mean average 2.3076
Standard Deviation 0.0264
Relative Standard |
Deviation% 1'13.4 0
Real value v . 25
Recovery % 92.304

HE fhinary combined codorann doesnimaiion

by TLO

Identification and quantification of synthetic

‘colarants addcd t6 € (SY-+TAR) and D(TAR+BB)

products were determined by TLC technique,
TLC based confirmation of coloraits identity was
carried out by spectral and Rf comparison where
tic Rf values of spots of sample's dye and of

standard’s dve were compared Table 5. Besides,

.-

after scparation, spectra of sample's dye and that

Then,
quantification of analytes was measured. The

of standard dve were  comparcd.
results showed that C samples contained two
permitted synthetic colorants of SY and TAR, as
well as D samples contained two  permitted
synthetic colorants of TAR and BB as labeled on
the product’s batch with concentration under the

max permitted level in Syrian national standards,
Tablc 6.
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RSD of 2.2 respectively for TLC technique (Table  7)

Table,7: Recoveries determined using TLC technique

TLC TLC
C* 5
sy
SY TAR BB
Content . Content Content
mg/100ml mg/100m! mg/t 00mli
Record st record 2.3382 2.3903 1.3979
-2nd record 2.3333 23335 1.3490
3rd record 2.3997 23164 1.4049
Mean average 2.3570 2.3474 1.3839 )
“tandard Deviation 0,036 0.0374 00282 ]
Relative Standard - 1.4679 1.5932 20377 -
Deviation%
Real valuc 2.8 25 1.5
Recovery% 94.28 93.896 92.26

Thus, the findings suggest that all studied samples  than the max levels which were set in Syrian

Ladw

of - fizzy drink can be considered satc for . national standards for soft drink products(31]

consumption ‘because they were  contained  Fug S

permitted svnthetic dyes at ‘concentration fower

s
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Figure 6 SY and TAR contents in the studicd samples of Fizzy dvink psing 11,C
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Figure 7: SY and BB contents in the studied samples of Fizzy drink using TLC

e O

“work, the levels of three common synthetic
dves of Tantrazine (T) Sunsct Ycelow (SY) and
Brilliant Blue (BB) were detected and evaluated
~ommercial fizzy drinks of different qualitics by
different analytical methods, Two techniques of
Wool dyveing and HPLC combined with UV
detector were applied to determine SY as an
“individual additive’ dye. Howcvér, "It was- found
that column chromatography technique was more
precise than wool dyeing method with recoveries
at 92% and 93% respectively, TLC separation and
sotermination of binary mixtures of the studicd
colorants revealed precise findings with recovery
more than 90%. In general, all studied samples of
fizzy

deink  can he

considercd  safe  for

consumption  because  they  were  contained

permitted synthetic dyes at concentration lower

than the max fevels which were set m Svrian
national standards for soft drink products.
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Abstract

Food colorants are commonly used in food products espically in soft drinks because of
their important properties to reinforce the product appearance and make it more attractive to
the consumers either synthethic or natural colorants. Since synthetic colorants can cause
several adverse side effects, make these substances come under control and study is very
important. This study has been performed to ensure the compatibility of local soft drinks
~ samples that contain synthetic colorants to the requirements of Syrian and international
standards for food colorants. The main aim of this study was identification and quantification
of three permitted synthetic colorants, Sunset Yellow, Tartrazine and Brilliant Blue FCF and
determination of any potential banned colorants in some soft drinks samples in the local
market by several analytical methods such as Gravimetric method, Kjeldahl method,
Spectrophotometric method after extraction with wool or column chromatography and
separation of colorants with column chromatography and Thin layer chromatography. The
whole samples are considered to be safe and available for consumption since they were
contained only permitted colorants at a lower concentration than the max permitted level in
Syrian and international standards.

Key words: Synthetic colorants, Soft drinks, Food control, Sunset Yellow, Tartrazine,

Brilliant Blue FCF.
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