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ABSTRACT

Comparative study on He 1isk asstssmert of polycyclic monatic bytrocarbors (PAHs) cortent in He r0astd smuacle of frec-birce and broilers
icher iz Abowa Nom State Nigeria wese canied oui wiing standird analyfical metlods as Aesribed by USEPA, 2070, The 220ty obtpined for Hee
Rirk Assessment of PAHs contert in e ronstid smuacle of freclirce were; anttoicers; 0.06)0mg/ g, Pyrere; 0.S383my/ly, Bewyola) Anttracere
47780/t Chryaene 0.2188mg/ Uy, Berpoll) florinthene; 0.4 3mg/ly, Bewyola) Pprere; 0.0478ms/ by, Berpo (545) Pprensy 0.6318mg/ty,
Dictery(a,£) antoracene; O.S66mg/lly and Indena(1,2,3-cd) Pyrere; 0.9990mg/ly. The sesdy for ronstid smuscle of e broilers clichen wers;
intloscers, 0.0S09mi/ly Poprene; 0.0000mg/l Boyle) anttoscene O, 00%2me/tyy, Cloyrene; 0.030%mg/ly, Berpolt) flovranitlers;
0.0018ms/ lyy Beryola) Porere; 0.060%mg/ Uy, Beryolylys) Purensy 0.0483mg/ty Diteny(af) anttracere; 0.07Wprg/ Uy ard ivndera(,2,3-c)
Pprere; 0.003%mg/ly. The concertration of Pprens, lerp(a), antloicers, bemyolylyi) Purene, Dileryola ) anttoicente and indera(),2, 3-cA)Pyprene
were loigller ip roastid fredlince clicken Won We Evropear Upion Standard Limit. e conselation analysis sows & poritive strong condation a¥
P<O.0F a2 follows : Anttn/Py (o = 0.TS0SYS), Arttn/Chory (o = 0.79307), Py/Cliry (o = 0.F43036), BlalA/Chory (2 = 0.87S32), At/ BY)F (
=0.82571), Py/BYF (=0.960778), Cloy/BYF (o =0.998433), Py/Bltyi)P (:=0.810777), Cloy/BlgtsilP (o = 0.95934S), BYF/Bltsi)P
C=0.742045), Arttor/Ric, b (:=0.819004), Py/Ple i} (o <0.956777), While tere wis 4 segative comelation betweer Anitlaa/ BAIP(-0.7364S)
2 P<O.0Y. This conrelation sows Hai as We fotertial sisk of anthhracent ipcrtises, He potertial vick of Bla)P decreases. The rescarcl sbows #at
Koy wordy; Rist assessmers Trace metily and Reasted ichon

INTRODUCTION

Cllicker i1 being cooled in many Affrent ways €tler ordinarily or combined with othen foods such as gpaina, vegetalles
o1 fuits. According 1o Margues e 44, (2011), Hhe presemee of polycyclic aromatic bydnocarbon (PAH:) in e cooked
MwWWmWWWwWMW&M&&WW&WWWWMu{M
grrats phenolic wbilances wlick bave coniderable importance in organolylic proprties of 4 amoled meal. Beides
dfects of variows smiory active compounds conliintd in amole, iomiliyilion of miad froducts with witable
organoleptic profile which incrase We demand in W manket (Lorwyo o 4l 2011). Polyeyelic smomatic bydnocarbon
(PAH2) a1 wndesinalle compequence of smoling ane grerattd duning incomplete combustion of wood, compriving of large
group of orgaric compounds Wil e or mork [usd anomatic rving and rprunt 4 dass of orgamic pollitants Hhat ane
carcimogric, Wnatogric, and mutagric (Conde o al, 2005; Janoyha e af, 2004). The risk of exporme 1o PAHq
depends on e Type of it eating babits, cooling and amoling practicns, whick offen are Lded o regional Daditiom
Reimit e al, 2000). The comporition and comcrtration of PAHs contaminating imoled meat products depernds on
milliple [actors such 4n Bype of wood, s moisture content, ar well as Tempratne schioved Auring amole gemeration
(Garcia - [aleon and Simal — Gandara, 2005).

As PAH1 rtpresent an important das of cardimogm, Mein presncet and amount in food bas been intemsively sudied.
Some PAHs are idestiffied ar mutagenic and cardimogers in manmmalion clls. PAHs wnderge metabolic sctivation 1o diol
WWWWW%MWM,MMDNA,W%WWDNAWW
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MMMWWWMWW(M 2010). %MMLM«WMWWWO&PAH¢W
fpom vegetalles and coolud mead. Exposne includer breatbing of PAHs in obacco smole, audo-emirsions or industrial
eebavits, cormmpion of dlarcoil boiled [ood and cortaminated wattr. Human eeposure To PAH: i1 over 90% Linded 1o
food and 2 penerate via water and sin (Garcia ~ Faleon et 4, 2004). They can also be abaorbed Hnough Hhe burgs,
breast, oropbanymr and gpirointestinad hacts. Sweral amimal and buman tudies bave implicated colon cancer and
otler [erma o cancer didtany exposnt 1o PAH: (Giovassmmucci ez L., 1994).

MATERIALS AND METHODS

The muncle of roarted (peelance icken was oftained and bied To 4 corstant weilht in anm oven &1 60°C and allow 1o
ool in 4 desiceaton. The cooled samples were pulveriped wring 4 ball grinder, further siffted Ynough 4 0.Smm merk 1o 4
fime particle 4ige for etbanitive evhaction. 10g was weghed for cack sample, wised with 104 of anbydrovs sodivom
wdpbate (NaSO.). The blended sample was Darafprred inte 4 10xblet echacton Wimble. Approrimately, 200ml of e
eehaction solvent (metlylne bloride) was measntd wte 4 SO0mL rownd bottom [lask cortaining we clean boiling
i, The (lask war sttacked 1o Hhe eotractor and e sample was ecracted for Glowrs a1 4-€ eycles/bownrs. The extract was
lowed 1o cool after Hhe ectraction was complete (USEPA, 2010). The metbplene cbloride ecract was made 1o dry wp om 4
watr bath ot a1 SO°C and exclangtd with Yml cycloberare [or dean wp wiing column chromatogaplic Yechmique and
(irally recontituted in Iml n-besare for GO-MS analysis. Tlis same process was done wiing the muacle of brolen’s
dicher.

Detrmisation of Carcimogesic Risk
Carcimogeric ik (CR) values of polycyclic aromatic buydrocarbon in Hhe mucler of chicken were predicted fpom Hein
drowic daily intake (CDI) obtaimed {pom He cquation predicted by (Canlak, 2012 and USEPA, 1992)
CR=CDI « SF
Where, CR = Cancer Risk; SF = Slope fpcton; CDI = chromic daily indabe ingestion patbuay.
Slope fpctor [or individual cardimogric PAH: were wud (Sregi, 2007)
Clroric daily tabe via ingestion was calolated wing Hhe cquation below:
CDI=Cx IRz EF 2 ED

BW x AT
Where, CDI i1 Uhe chnomic daily itabe via ingestion (mg/lg/day), C ia the concewration of PAH in me/lg, IR Lo the
intadee 26t (2g per day for adilts and 0.804 [or cbildrer).
BW L the body weight of e exposed person (104g for mormal adilt and 304 [or childness), EF Lo e expornt (peguency
(365 daya/yean), ED Lo e exposure durition over 4 Life Lime (10 years for adults and 10 yeanrs [or dildrer), AT Lo e
aversging time in days (10 yeans 2 365 daya)/year) [or adult and 36S days for cbibdnen.

RESULT AND DISCUSSION
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Concentrations(mg/kg)

Parameters
desy: Artlonacene - Anthr , Pyrene- Py, Burny () artbrance- Ba)A, Clryrene - Clny, By (k) lorartbene - B (&) {, Bemyo
() pprenne - B (&) 4, Bunga (g, £, 2) pprenme - B g, 4, <) 4, Dibery (4,£) anthrscene - Di (,£) A, Indene (1,2,3-cd) pprene -
I (1,2,3-c4) 4.

The amalysis of PAHs in Hhe muscle of (peelince and broiler icken revealed Yat, He sccomilition of PAHs in e
wwcdes of chickers Affers. The reslis of anthnacerne sbhows 0.0610 mg/bg for [pee-lance and 0.0S09mg/bg for broiler’s
icharn which were bl within the EU permissible bimit of 2.0mg/ly. Pyrene shows 4 bigh value of 0.53823me/lg for [ree-
lance ichen but e 0.0000mg/ly [or broilers chicken. The bigh value in [pee-lance clicken may be stiluted 1o He
a1t of) s i He meal cormumed by the icken. Though both remdts were within EU permisaible Limit,

Bery () artbracene scorded o ligh value of 41134/l ffor [pee-lamee chichen whick i Lighly sbove e EV permisoible
bomit. The bigh valie may be stributed 1o pollited wattr cormumed by Hon [peelinee dlickens. Chryune, Bengo (k) and
Buvo (4) Plyrere revealed 0.2138 mgllg, 01643 mg/bg and 0.0008mg/by for [peelance chicken whick were in
sccordomee with e EU permissible bimit. The broilern chicken revealed 0.0309 my/by for cbryrene, 0.0013mg/ly for
Bumpo (&) (lowranthante and 0.0609mg/L [or Benyo () pyreme. These are neganded s the mont potents PAHs. 1 metaboliom
i Lvinng ayilom inertans s Towicity (Cavalions and Rogan, 2017). As the Lwing syiteom atlempts To degpade Bergo (4)
poprene, 1 o ractive mitabolites Yat may bind with DNA cavsing divwplion 1o Hhe parttic functioning of e
dfected cll inducing 4 grotoric dfect Wogan e7 £, 2000).

Bumpo (byg1) pupreme and Dibery (4,8) anthnacene in Hhe musele of [pee-lance chicken was found 2o be 0.63181mg/ b and
0.6t/ e wlile broilen’s lschem wias foud 1o be O.0URZmg/ kg ardd 0.019lmg/ e sspectively. Tis was obigftly biglen
tar te Ujowundu ez a8 (2014) who bad 0.003032 my/ly and 0.000348me/ ks, This may be sttributed 1o the Level o
pollition in He Aifferent arear Yot He cdickems were raind, dlthouh Al reslts were within Eu porminible Linit.
Iidena (1, 2, 3) paprene st found 1o e 0.9992mg/ g for (rec-Lunce and 0.003Gmg/ b for broilen's cichen. The Ligh value
prom {pee-lunce sy b cunee by the pallidted waten and feed comsumed. by hose chichers,
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Figure 2- Cancimogemic Risk Ansessment
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Cancimogumic risk asssament (CR) o e incremerntal probability of an individual developing any Type of cancr over 4
Lfetime & el of expornt 1o 4 potential carcimogen (Canlak, 2012).

e computation rvealed e carcimogmic vk induced by (ol trougl ingertion of [peelince and bhoilen's cbicken. The
carcimoguic ik of [uelance dicken ranged [pom 011826 1o 0.0004S with Dibery (4,£) artbrance rcording e
biglest yalue and chrysne rtcording te Lowest value,  The cancimogmic virk avesment of broiler's chichen rwealed ik
value ranging [pom 0.016511 20 0.00001 with Dibery (4,£) artbrance smcording the bighert value and pypreme rcording
e Lowest value.  When Hhe carcimogmic riak of peelance and broilen’s clicken war compartd, Dibery (4,£) artbrance
necorded e liglest values in boll. [pee-lance and broiler. Thin cancimogenic riok value indicates potential sk avsociated
Wil W cormumption of chicken ([pe-lince) [pom e studied anca.
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Comlation anslyis of e Concertration of PAHA i Ue roasted muscle of freelince and broilers cichons

. (1,23
At 2y Bl oy BYF Bl Bghi DtV AP
At 1
Py 0.450546™ 1
BWA 039964 0.66Us39* 1
Chy  OIBO7*  0.443036™  0.99532* 1
BYF 092591 046019  0.946396C*  0.498433" 1
BWP  -003CUS™ 048992 0325193 -0M4F 022635 1
BllD 0599908  0.810094* 096208 0.4593US**  0.44204s** 0413035 1
DA 0.819004+ 0.4511%  0.953280 0499039 0499926 0215  0.440S4** 1
2%'25 060063*  0.919248" 092942  0.463358™ 0446931  0.099535 0.499394*  0.450619* 1

Comdation i sigrificant a1 e 0.07 Level (2 1ailed)

¥ Comelation s sigpificant a1 e 0.0S Level (2 1ailed)
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The reslts of e comdation analysis calelated among individual polycyclic somatic bydracarbors (PAHS) in he
mwacler of icken To avwsr Yein wlationdbip o shown in e Table above. The [ollowing polycyclic aromatic
WM (PAH.) sbowed oy fositive comntliion s kﬁo«m; A%/Py ( = 0.450546), A«%/@ﬂw (r =
0.39307), Py/Clry (» = 0.943036), Bla)A/Clry (» = 0.81532), Antbr/B())F (» =0.82591), P4/B())F (»=0.960178),
Clry/BYF (» =0.9980U33), Py/Blg, 4, 2P (1=0.810199), Clry/Blg, b, )P (» = 0.95930S), B())F/Blg, 4P (=0.942045),
Antla/D(a,b)A (»=0.819004), Py/Dicf)A (r =0.95€111), Chry/Dla)A ( = 0.999039), BYF/ DA ( =
0.999926), BlgbIP/D(af)A (r = 0.946054), Py/1n(1,23)P ( = 0.8319248), BA/1n(1,23)P (» =0.912942),
Cly/n(1,23P (= 0.963358), BYF/1n(1,23P ( = 0.94682)), Bl,lIP/1n(1,23)P ( =0.999394),
Dl bA/1n(1,23)P (» = 0.950618) while Uere war also 4 wegative comelation between. Antln/B(a)P(-0.736US) all
conelated 41 P<0.01, e regative comlation betwen Antln and B(a)P sbows Uat, as Uhe potertial ik of Antbr
incrtanes, Yo potential visk of Bla)P decrtasea. The comelation alsa rwealed 4 poritive comelation st P<0.0S o
polycyclic anomatic bydrocarbors (PAHL) between Py/B(a)A (» = 0.664583), AMK/L/EQ,K,L)P (» = 0.58%9089), 42 well
a1 Astln/1(1,2,3)P (o = 0.60063) comelated a1 P<0.0S.

CONCLUSION

This resanch work conducted To compant Hhe ik avvociated with e commwmplion of roarted |pee-lance and broilen's
dichen (pom te sudied anta rvealed bigh comlative rvisks of PAHs associated with the ingition of (pee-lance Wan
boilers cichen. Hemer, there o am wngent need To nitiate sidable processing metbods To reduce the ik ansociated with
conpmption of roasted [peelance cbicken. On accwmulation PAHs can cavae cancer, cardiovasenlar divease an well as
(Al poor development or ewen death.
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