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Declaration

To whom it may concern: | declare that the present research work entitled
“Identification Chemical, Biological Contaminations of Some Offal from
Calves and Sheep Carcasses in Damascus Slaughterhouses” is a new research
work, and has neither been already accepted for any degree, nor has been
submitted concurrently for any other degree. All the mentioned results are my
own efforts and done by direct supervision of my guides. All the referred

literature are cited, and well-documented in the list of references.
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Certificate

It is hereby certificated that the work described in this thesis:

“Identification Chemical, Biological Contaminations of Some Offal from Calves
and Sheep Carcasses in Damascus Slaughterhouses” is the result of the scientific
research done by candidate Wedad Ahmad Dawod under the supervision of Assistant
Prof. Abdulhakim Azizieh. Food Science Department, Faculty of Agriculture,
Damascus University and Prof. Anwar Hajj Ali. Food Science Department, Faculty of
Agriculture, Damascus University, and any reference to other research works has been

duly acknowledged in the text.
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This thesis has been submitted as partial fulfillment of the requirements for
the Master Degree in Department of Food Sciences, Faculty of Agriculture —

Damascus University. The thesis has been approved by referee committee.
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(B fleall) b aleY) 7ilid Jablgudd ilaassl) qus ) ¢(4) Jand)

s i)

v

s

Cary

-

Jlakal) 4,0 A!) 449 i)

77.2+0.07° | 79.00+0.01° | 71.48+0.06° | 80.01+0.01% | 76.04+0.05 %Z\.‘J}aj\

1.23+0.15% 1.00£0.06° 1.42+0.02* | 1.30£0.02* | 1.06+0.12 % L,

18.59+0.01° | 17.60+0.01° | 20.54:0.05° | 15.26:0.01° | 16.10+0.02" | o5,

284%001% | 245:0.04° | SILX00T° | 289:0.02° | 574001 | oo

P<0.05 Lysine (s5iue die dygine Clis b 3gag ae M aslgll Canall faa dgliinal Capal) i
cbyl sl el e il e e el Ko A Jassie ) 2N i

lly (B aluall) (e s3saldl alie) IS 8 dyshyll A 3 gine i) asas (4) sl
G BHLEY! aady sl cilue 89 (71.48) dyshll Liall dowl) cialy s 8 <% (80.01)

o g ) Joaal) 3 dalasall gl o LS el muan G Aasha)l) Ao 8 Aysina (358 25as
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LS i)l e 8% (1.00) 2oyl Lkl dal) caaly gy b o) cilipe 3 96(1.42) ) ol

LAY e ¢ Nl e 96 (1.23 ¢1.30 1.06) Jlakally (A5 e lal) (pa IS 8 2loll Aozl

g all Glial) alaee G aloll duss A dysine 3958 25a9 a2e ]

L) gaal) iligms 3yl ¢ (45l o Walsine 8 Ussale lelity) (B pelusall) (o 33 salall 2l cilie

S e b gl Liall Al il s 3 <96(20.54) Led (gl A caly 3 ¢V

s il s o asinn 58 25n5  HLEY) e <96 (15.26) ol

e il LS (96 (5.74) e andl i cialy 3 tanadll (g lalgine b lelin) i) il e

Gl clye cad g ol e % (2,84 5,11 2.89) Jlaklly cally (ASH 8 au)

Al il gaen Crn dpgine 3o ilS 3y %(2.45) @il anall o alging 3 Laliasl

-(Bester et al., 2018; Biel et al., 2019) ) Joagi Al il aa mal) ol cu)lés

(C sl (3 Ul s Bl a5 (5) Jyaad i

A(C febesall) b dugpall Jgaall Jablgad ilasl) uS il 1(5) Jsaad

. . s il
Jlakal i 1) R i)
(Aassl)
77.50+0.01°¢ 79.26+0.062 70.47+0.06¢ 79.04+0.09° 76.93+0.01¢ %;\-'.JLJ”
1.25+0.01° 1.02+0.02¢ 1.35+0.052 1.13+0.03¢ 1.16+0.01° % ala,l
18.10+0.01° 16.01+0.02¢ 19.22+0.01° 15.81+0.05¢ 17.13+0.05¢ % g sl
3.24+0.06° 2.93+0.03¢ 4.77+0.08?2 3.20+0.10¢ 3.99+0.10° %c"’"‘m

P<0.05 Zysine (s5iue die dyginae Clis b 3gag ae J aslgll Canall Gaa dgliinal Capal) i

clyl gl el e il e e el Ko A Jassie ) AV i

PRV LL\:L JJ ‘(C C\J.m.d‘) @ ;\.uj_)d.aﬂ d};.’d‘ Z\_;l) &Lil.i:\c é :\_1}.1:)” ;\_u.u.\ tli\_)‘ (S)JJM\ @4}.\

LS < 96(70.47) gdlss dasha )l (e Wlsine 3 Laalias) 2l cilie caaf a8 (% 79.26) 4l

O WS o sl e % (77.50 ¢79.04 <76.93) Jladally (AulKlls cldll culie 8 danall o8 cualy

fod o Jsaad) 3 dnlasal) gl (i LS el yaall Cilimdl qan O Asine (338 35a Jsaal
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G dsas ) Y] ae ¢%(1.35-1.02) G omsli 38 Gy yaall Jsmal) Lablgns e 8 2ol
il oda )l clipel) (8L (o Aygima G odll CuilS a8 (RSl ) Dl G Agsine e
.(USDA, 2020) s « (Biel et al., 2019) s

L) gaal) iligms 3l ¢ (45l (o Walsine 8 Ussale lelity) (C pelusall) (o33 salall 2l cilie
8% (15.81) oisnll Wil dawtl) cialy cn 3¢ 90 (19.22) Lead gyl A iy 3) 4o aY!
o saall lims WS g el cilisal) aen Om Ragine (3958 39ng () BLEY) Hasdy (<) Sl
Lsina e 38 dsas Abaadle 2a €90 (4.77-2.93) Gu gl Jsaal) Jablsus e 3 ansal) dpus
il o3a )l edasg paadl ligal) 3L (o Aysina (3o CulS ua b o(Jlaally ) clie o
-(Mullen and A’lvarez, 2016) 4] Jasi L as

(C glsal) & alie) ild Jadlsnd  SlaasSl (Sl (6) Jsandl Jiay

(C flaall) B alsY) il Jablgad Aleasl) cus i) ¢(6) Jgaad)

. . ) Sl
Jlalal) Ayl At PG| alal)
iast

77.90+0.01¢ | 79.01+0.01° | 71.06+0.07° | 79.11+0.01* | 75.22+0.03¢ % oy sha
1.20+0.01% 1.01+0.03¢ 1.48+0.03% 1.24+0.03° 1.15+0.03¢ % ala,l
18.12+0.01° | 16.30£0.02¢ | 20.67+0.03* | 15.71+0.01° | 16.39+0.01° % cssig sl
2.74+0.01° 2.58+0.04° 5.45+0.02° 2.99+0.09° 5.83+0.04% Yo aal

P<0.05 Zysine (s5iue die dygina Clis b 3gag ae I aslgll Canall faca dgliindl Capal) i
clyl gl el e il e e el Ko A Jassie N QY i

b Al eV Lablsn cilie 8 skl L G ) (6) Jsaall 8 daiasall ol s
g ) Sl e c Lsine (398 3sns aal LS <% (79.11-71.06) (e anslss (C gelosal)
pl) il a3 90 (1.48) caaly 3 okl e b cilS aloyll A e o Laagd Jgand)

Jladally Ay Qlil) e b Aol o3 cualy 35 ¢ % (1.01) gy ) Slie 3 alo)ll Lial
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LK) e JS Gilise o Aysine (508 sas axe A 5LEY) ae ¢ sl e 96 (1.20 <1.24 <1.15)
cliad) B G Aysine Gooil) CulS Laiy (@l Jladall) ((Jadally
Lad gaal) aligmy A3 )lie €455l (pe Wlgine 8 leliy) (C glusall) e 5358l leY) a8 clie
Jladally (30l ¢l o IS (A Oty pal) A Caals Laiar <96 (20.67) (i) A izl 3) ¢ gAY
3 il e lalgine 8 Laaliss) K el ol LS ¢ sl e % (18.12 «16.30 ¢16.39)
i) san co Ol B 3 Lysine (398 25ms Jsand) (e Jand 85 6% (15.71) Bonsil 030 iy
% (5.83-2.58) (i anglii 38 ansall G ) (6) Jsandl b Aalasal) bl 5 LS s yaal)
) Jeasi Lo go gilill sda )l il paen o Asiee CulS Gl O ) BLEY Jasds
.(Bester et al., 2018; Biel et al., 2019)
Alaill e Sliad o 1515 colime V) Cplis Sl Tl (LSl oSl 8 D) sl L)
.(Biel et al., 2019; Mullen and A’lvarez, 2016) _uially ¢ Sl
CplSualsity ¢ CplSulsi) 1S ¢ Sl uyl) Aggal) clabiaall (o liial) dpud ok -2-4
:alie Yy Jgaad) il Bablgas (B (CplSilucus g3y
(S Sl IS ¢Sl (uSs) Ay paal) Agall Cilalimall ahe silag S (1) JSal elay
e & defabessSae (25620 10) SShal e Al dilladd) Gis e 8l (Gl
Lada die KUl Sl gl alad) el Y ¢line ddgasall Juniil) bgys caad HPLC
) i ¢ (7.27) Zidall wie ol 551Kl ¢(5.10) 488l xie GlSulmll jela cpm b ¢(4.98)

+(8.28) dadall vie Heh (alSGlanS53) (ol
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50
: H 7 H H 0 hin|

g paal & gl cabaally dualid) Ll Sllaal) (s oo gl ol 2 gila g Sl £(1) SN
wladl) e 53sald) Usaall m5L3 Tl cilie 8 dugall cilaliad] e caliiad) o (7) Jsaadl Jia
R o™ -~ ) gan & s R 1..9 | 5

(A

(A ) b Jgand) il Bilg B Aygal) clibiaall (e ciliiall dud ¢(7) Jgaadl

Jas Jab | Jas Ay Jae a8 | Jas ki | Jas b s
wsaad) alaall
980.10+0.09% | 90.10+0.01° | 521.21+0.09° | 322.86+0.90° | 241.00+1.00¢ Hg/kéo:dsubmj
0.00+0.00° 0.00+0.00° 0.00+0.00° 0.00+0.00° 1.10+0.12 0/Kg il 5518
333.43+0.89° | 62.31+0.89° | 484.34+0.06° | 220.76+0.60°¢ | 113.74+0.55¢ 1g/kg el s

0.00+0.00% 0.00+0.00% 0.00+0.00? 0.00+0.00? 0.00+0.00? 1G/KG S 5o

P<0.05 iysine s5iume die dygine Clig dgag aie M aalgll Carall faa dgliindl Capal) s

2l S T Lanisia ) Y1 i
Jsnall 23 Tdlgus cp (OalSuljs oS5l) (goundl dliaal) G (8 Dagine (3508 2sns (7) Jsaad) G
Ciligally Llia ¢ gomnll almall 138y algine 8 lelin)) Jladall cilie gl 385 (A flsall) 8 Ayl
Saall 138 e Liall dpwtl) cly cpn 8 cpg/Kg (980.10) Lead Sl S Y Lo caxly 3) ¢ AY)
Adslly QB e S (8 (0Suli (nSY) A caly LS @) cilie A pglkg (90.10) gsd
.Sl e pg/kg (521.21 ¢322.86 241.00) 2l

Clie g ouglkg (484.34) I (cuSuml) e 2l i ggine i) Jpaall (e SR

e JS 8 (Sl i) Ao culS Ly ¢ pg/kg (62-31) gilss (CalSaslsiil) (ho lalgine o Lalsss) 450
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Gat 25ns G BLEY) e ¢ sl e pglkg (333.43 220.76 <113.74) Jlakally iy ol
gl Glisell jes G GaSWHEN (e Al L 8 dysina

e o Bl ¢Sl gally (I 51 ) e g ) Jsmall 33 Ldlgus 513 Loadf (7) Jsaall o
Ll chaliaall e ldiall dus G 2 Gag ¢pg/Kg (1.10) Lo ol L caly 3 ¢l
JS A glad on b el zsanall (gsuail 250al) e S (A plasall) 3 Ausgyaall Jsaall I 3
Al Aialgall 385 A3 ¢les mgamal) (gpuaill 3paall 2SN Clie b (CalSulally (lSul i SY) O
(MRL=600) 5 « 21 duilly pg/kg (MRL=300) &) daalsall ciaan 3 €2 2011 alal 3605 a8 4y gl
dS & sl cliliadl e aliiall Jea 4uld Glialses Dluhs b Y (s G ALK 4l ng/kg
cdoaadl Jladay )y o8 (1

(A lasall) e 33 palal) A V) 2303 Jailgus e 8 Lygeal) laliaal) (e ilaall A (8) Jsand) Jiay

(A ) B alisY) ilid Jablga & Aygaald) Claliaall (e cliball duad ¢(8) Jgaad

Jas Jlaks Jas 4 Jas as Jas A Jas culé Aal
sl sliaal
1212.18+0.08% | 41.06%0.03° | 371.08+0.08" | 270.001.00° | 232.11%0.01° | ig/kgosirinss

0.00£0.00° | 32.21+0.84° | 119%0.03° | 0.00:0.00° | 10175057 | |iq/kgepiulsis,sis
b b b b

0.00£0.00° | 9333:0.00° | 0.00£0.00° | 0.00:0.00° | 0.00£0.00° | yyg/kgomisuise

0.00£0.00° | 0.00£0.00° | 0.00%0.00° | 0.000.00° | 0.00£0.00° | g/kgoniSilansy:

P<0.05 4sine (55ime dic dygine Clis b 2smg ade Y aslgll Caall e dglinal) a1 i

il S A0 Janssia ) Y i
Ple ) il Lol e (o (Sl asS) (gsnl) dlind s dysine (350 2525 (8) s o
S HO/KG (1212.18 ) sl aliaall 138 (e s leb caly 3 ¢(A flusall) o Gllg ¢h gyl
S5V e il il ey Al Glie 8 pg/kg (41.06) Loal) dawdl) il s 3 cJlakl) cilie
WS« sl e pg/kg (371.08 <270.00 232.11) aslly A< il (e JS e 8 (plSul s
Glie G (OSulisl) o clinal L (8 Lygine 3508 25as ) dsaall b Aud) milal i

e ug/kg (3221 ,1.19 101.75) S dil bl 8 Goll o3 cualy 3 625,05 casSlly el
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Gl Aaaly W (il o) e lola Ala Jlablly JKI clie <€ Ly gl
3 N Glie o Wily ¢l Gaaliaall 0 (e dusgyaall AGeY) il 38 an 38 (Sl salls
& (S nS5Y) (e Al s Cyglat (uglkg (93.33) led Sl e Al 385 &l
OIS G (42011 alad 3605 A g sudl dpusldl) ddialsall (385 645 = samsall aadY) 3al) Al Cilie
Al Apysudl Lol dialgal) (385 gy msansall 25aal) e Aysaad) laliaall (e KU e ggina
(Jlads e 8 8 L msamsall Dygnll Cilalimall e gpmail) 250all Jon lulyy 2258 Y (s 8 ¢ S

.ebs{y\ :CD) ‘k__\lé}

luall) G 33530 Jpnal) 2l Lilgns cilie 3 gl cililinal) (e bl du (9) Jsaall i

(B
(B gl b Jgasd il Bblgas (B Aysal habiand) (s A dundd £(9) Jpaal
Jas Jlak Jas 4 Jas as Jas A Jas oé Al
sl aliad)
941.20:009° | 90.20:001° | 62210£0.05° | 293.00£0.09° | 311.202001° | pgkgodils
0.00:000° | 000:0.00° | 0.00£0.00° | 0.00£0.00° | 000£000° | pofkg ool
200.10:0.10° | 54.874020° | 426.16£0.21% | 247.93£0.25° | 101.2040.09° Okg o
0.00:000° | 000:0.00° | 0.00£0.00° | 0.00£0.00° | 000£000° | mo/kg ool

P<0.05 Lysine (s5iue die dygina Clis b 3gag ae sl Canall fava dgliinal Capal) i
Ll S DU Janssia ) AV i

2L Lalgw e g (0SS (S) ) ganl) dliaall s dusie (95 25a (9) Jsaadl G
(941.20-90.20) G ssnll shmal 138 (e el dpst a3 ¢(B fluall) b dg el Jsaall
Ljlie ¢l e Walgine 8 Uagale lelii)) (B gludll) o 53ald) 2l cilie LS cug/kg
Ll CilS cpa S pglkg (426.16) L sl sliad) 1aa e el A cialy 3 ¢ AY) clially
A A Aysiea 3508 3as G BN e tuglkg (54.87) @ln AN Glie A GalSuliall Ll
(B eluall) (3 Augynall limd) pan 38 Jsaall o Tand LS g nall lisall qan e (el sil)

Gilie b oalSulally ulSu s o) e il A Casla By o Sl sl cpl€al K1) 1
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oo bl Gl a8 ((3605:2011) dpsaadl Gl diialgall (335 645 & samsall amd) 2l 2K
Dy SA Al dyysudl ddalgal) (335 ¢ler msamall 3gaal) Gaa KU Glie d dygall Claliadl
Ay el 3 Aygall cliliad) e il alh Gl ol Auld Glicalge asag s ) 3)LEY)

Jsaall Jladag
(B glasall) o535l alie V) il Jadl s e 3 Ay geal) clabiaall (e coligiall s (10) Jsand) iy

(B flaall) B aleY) zild Jablge B Aygal) cilaliaal) ¢pa cliddiall dud ¢(10) Jgaad

i)
sl bl
1233.20+1.05% | 34.16+0.04¢ | 432.44+0.75° | 451.20+0.90° | 245.07+0.11¢ ng/kg u-\lsub-u =S
0.00+0.00¢ | 32.15+0.04° | 2.36+0.04° 0.00+0.00¢ | 112.35+0.042 HO/KG Sl 5 )5S
0.00+0.00? 00.00+0.00* | 0.00+0.00% 0.00+0.00? 0.00+0.00? ng/kg oS
0.00+0.00? 0.00+0.00* | 0.00+0.00% 0.00+0.00? 0.00+0.00? HO/Kg Sl 5o

N O T

P<0.05 Zysine (s5iume die dygina Cligh 3gag ae ) aalgll Canall o dglinal Capal) i
Ll S DU Jansgia ) AV i

(Jakll clye 3 pg/kg (1233.20) @il 8 (oSl SV (e A Jeb (o (10) dsaall s
3sas A BHLEY) e Al e A pglkg (34.16) @snd) sladdl 138 (e da o Cialy e
G o () Jsaad) B dala gl ) alti LS (B eluaall) (o R paall sl aas O Asina (3958
¢ sl e puglkg (32.15 ¢2.36 (112.35) caly 8 2511y caslly clall culie 8 ((CpalSal g )
) 138 (g Gy el Jladally JSH il 318 Ll (305 en b eclil) 038y dysina (35580 il )
Ge a8l Gl (ggine OB (e ¢(GlSoluann sl oISl e dug paal) lial) I8 (o5 LS ¢ ggual)
e £(3605:2011) dyysudl Gl l) dialsall 35 ¢4y = sansall oamdY) 3al) Sglad 8 (Sl 5 S 4Y1)
Al il e IS A dygad) Claliaall e Glatdl dald 4l Cliale deag e ) 3)LEY)

Jlaklls

(Cochasal) (1o 33 salal) Jgmall ild Jalpus e 8 Aysoad) claliaall (o liall A (11) Jsand) Jiay
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A(C feleaall) b Jgand) il Bl B Aygal) clabiaall cha cilibiall Lpuss ¢(11) Jgand

Jas Jlab | Jae &y | Jae as Jas AdS | Jae b Aal
‘53:\;5‘ ALA'AAJ\
970.03+0.92 92.10+0.1¢ 511.01+0.01° | 522.40+0.30° | 315.00+0.08¢ ng/Kg cplSal s gus,i
0.00+0.002 0.00+0.002 0.00+0.002 0.00+0.002 0.00+0.002 /K oS
311.96+0.06% | 64.21+0.09¢ | 300.12+0.09° | 123.52+0.06 ¢ | 21.10+0.08¢ ug/kg calayn
0.00+0.002 0.00+0.002 0.00+0.002 0.00+0.002 0.00+0.002 HO/KY oSl 5o

P<0.05 iysine (s5iue die dygine Culis b dgag ae M sl Caall o dgliidl Capal) i

Ll K DU Jassgia ) AV i

(Sl (S5l ) (gaanll dlimall s b Aygina 338 25ns (M (1) Jsaadl (8 dalagal) i) i
(970.03) sl slaal) 138 (g G ef caly 3) ¢(C alusall) 8 dusgyaal) Jymal) Ll sus e oo
e caaly WS AN Glie 8 pglkg (92.10) U Al oda Cumisil fua b Jlalal) 8 ug/kg
sl e pg/kg (511.016522.40 ¢315.00) U5 Sl c il cilie & (oalSal i S Y))
Fanall 038 a3 S yaal) lisall an o (CASE) Bt B Asina (338 395 i Jsaad) (i
3y ¢ 0SolusnsS 5y ¢ ISl ) e ligall 318 Jsandl (g Jaad LS ug/kg (311.96-21.10)
G385 t4y gsamsall oaf) Dall 2l i 8 (OalSuliilly ¢Sl nS3Y) G At A Cujslad
zsamal) 2gaal) (pem KU e 3 Al o3a <ilS a8 ¢(3605:2011) Ay sudl Al dial gal)
Oe Sliafall da Joa A8lu Gl dgag pre ) HLEY) Haads ¢ S AL dyypull Adalsall (385 e

Jsaall Jladas cQliy (&) (e S (8 Ayl Clabiadl)

(C fleal) B alisY) gilid Jablges B Aygaad) Claliaall (e ciliiiall dpad ¢(12) Jgaad)

e dab | Ay | abas | MEAK | ol e
@) sliaal)
1047.304£0.20® | 31.35+0.04¢ | 541.10+0.10P | 403.47+0.25¢ | 222.25+0.05¢ | ng/kg oSy L;"“Sji
0.00+0.00¢ | 43.26:+0.03° | 1.24+0.04° | 0.00£0.00¢ | 122.12+0.02% HO/KG culSal 558
0.00£0.002 0.00£0.002 0.00£0.002 0.00£0.002 0.00£0.002 ng/Kg cplSal 6
0.00+0.002 0.00+0.008 0.00+0.008 0.00+0.008 0.00+0.008 nG/KY bS53

P<0.05 dysine (ssine die dygine Clig b 35ag pde ) aalgll Caall G dgaliiall Cajal i
Ll S AD dangia A1 i
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Jakall il & (0aSalyi S5V (e il G g ) Y (12) Jsaadl 8 daasall il i
il gsnll dlad) 13a (e lalsine 3 Laaliss) 4550 Gilie @l g 3 cpg/kg (1047.30) )
L (Sl (nSY)) Ao caaly a8 cally AlSy o) il daill W pglkg (31.35)
.Sl e ug/kg (541.10 «403.47222.25)

(1.24 (122.12) el &l cally clill cilie 3 (Sl isl<l) G el s of Jsaall G
Aanlly L ¢l s e Lol A0a Jladally I cilie <l b o il e pg/kg (43.26
sl Gabimall 03 G (C alusall) (B plied) Iadlgas cilise 51 ¢ 088 ¢ 0aSlasns pally ¢S il
cilS (C alusall) 8 dusgyaal) pliel IS clie & (0aSalm S4l) o ol D of asd 35 e
Cryslad Cpm 3 ¢(3605¢2011) Aypuad) gl diialsall lgde lai s clgy zsamsall 350all (e
Al Ay sl Adialsall (385 643 = sansall adY) 3all AN Cilie (0SS S5V (e il Ay
. SAl)

tlese dalse 3o ) plie¥ls Jonall wild Lalgws (3 dgsaal) Chliaall (e cliiall 25ay Cun (gia
sl Landl @iy 3,369) 8 e clidie dsas A gas Les cigpland) 43081 o3gd ¢ oaall alasiny)
el 3y Alilgall e a5l aae ) ALYl (Santos et al., 2007) (anlly caallly cculall
Canl gan sl cada g canid 8 gl (genll sbmall slhe) e sl aay Lo canlsl) 85 as
il gaall Lgilae ) Gpbh e dysall cilaliaall s3¢d Jajid) Jlexindl) (e St «(EL-Nasri et al., 2012)
.(MCEVOy, 2002) clsliaal) s3gs capill slaes CDleYI gl o) dlysla 35l 5l 3508 cile

ddee 8 Tage Dyso sa5 Lal) DA BL 2l clie 8 Lyall labiaall (e olisiall A g il yiud)
Lgall chladll 35 e il ) WS ciall dygal) LS palls dysa¥ly dgyall aluaSI Jlaal) Qi)

.(Beyene, 2016) auall b 535a gal) Aallad) Uyl Anllan 6 150 5255 U Gl I 3
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tHPLC Jlasialy ¢alié¥y Jsaal) bl cilie b BL GauaS YY) A o -3-4
(C B A) alluall b dugpaall plieY) Jadlses cilie 3 BL S s A (13) Jsand) Jiey

(CBA) flluall (e 33salall ALY Jablgu cilie B Bl (S g3 Ao ¢(13) Jaad)

(nO/KQ) Bl (S g8y dpud
Jiak s 1S 4 ot
0.004£0.001° | 3.20+0.2° 5.40£0.4* | 0.001+0.001° | 0.002+0.001° | A Fludll
0.006+0.003° | 2.80+0.1° 4.60+£0.2% | 0.003+0.001°¢ | 0.005+0.001° B élwd\
0.06+0.01° 1.50+0.25° 7.0+0.35* | 0.003+£0.002°¢ | 0.004+0.001° C &l

P<0.05 4yine (s5ime e dygine Clis b 25 a2e ) aslgll Caall e Agliniad) a1 i
Ly S A Jangia M WY i

il (a3 oug/kg (5.40) ) Al cilie b Camdil 8 BL oS gAY A of (13) Jsaadl o
s ¢ Jladalls ¢ SNy calill e W 3 clye 8 pg/kg (0.001) SN 130 o Liall At
S MY s 3l B pag ¢ il e pug/kg (0.004 ¢3.2¢0.002) Lo By sDEY) s iy
cada lly « EC(1881/2006) s ys¥) Zialll =3l 335 ¢4 7 gansall a1 3a) 2K cilie 4 B1
8 Bl o3 cilS s 8 (ug/kg (MPL=4) 58 asalll 8 BLyS 58U 45 7 sansall () 2al)
Walsine & Ungale lelii)) (B alual) (e s3salall 0l cilie cand sz gamall 2508l i clipal) 3L,
S a3 uG/KG (4.6) BL S s A izl 3) ¢ A calipaly Ljlie ¢ BLopuuS DY (4a
s caaly Ly «ug/kg (0.003) adlss 255 e & (Bacluall) 8 GauS D81 130 (e Liall dat
G WS e sl e uglkg (0-006 ¢2.8 <0.005) Jadally i<y (lill e 8 B s DY)
& pg/kg (7-00) caaly (C slusall) 3 2lieY) Ll cilie & BLoaS DU L el of Jsaal)
DL ae 450 clie A pg/kg (0.003) oS 5D 13 (e Liall Gl ity G 8 2 cilie
Flaall e IS A Jladally (@5)ll5 bl Glie ¢ BL oS sV A & dygine (558 25a 2o )

& BLoaS 5D Lo o Jpand) e L Tand ecilisall 3L (s dsina (3l cilS un 3 ((AB<C)
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4 <EC (1881/2006) (385 ¢4s zsamsall (oasd) 2l ciyglas (BeC) cptlunall (1o 335kl 2SI cilie
OSA) AL g )sY) Aadl) s (35 L sansal) 2ganl) (e il 8L 8 Al s3a cilS (pa
(CBA) alluall b g paal Jsmal) w3l Ll e & BLoauS DY) i (14) Jsaadl Jiay

(C B <A) fllual) (e s3salall Jgaall Jblgus cilise b BL oS5 Lucai ¢(14) Jgaadl

(19/KQ ) B1 ppmuS g8 dpasd
Jalh A< S =y 8
2.30+0.3° 4.20+0.2° 8.20+0.3* | 0.001+0.004% | 0.003+0.001¢ A Gl
2.80+0.15° | 3.70+0.25° | 6.20+0.20* | 0.010+0.04° 0.05+0.01¢ B &luall
2.30+0.26° | 4.80+0.10° | 8.90+0.20* | 0.005+0.003¢ | 0.008+0.001¢ C )

P<0.05 iysine (s5iue die dygine Clig b 3gag ae ) aalgll Canall o dglindl Capal) i
Ly S A Jangia M WY i

8 g ) Jsaall Jailgus il 3 BL o€ gAY sy of ) (14) Jsaadl & dalagal) il i
Gl e G Aagine G0 doag pae (M B ae ¢pglkg (8.2-0.001) o anslis 8 (A lall)
o Blsine 8 cislat 8 (A aladll) e 33l S5 281 Glie o dsandl e Laad LS )
BLoeS s dpws culS g & EC (1881/2006) o5 ¢4 samsal) (o) 3l BL (S 5
Aargys¥) alll wilsl (385 ¢les sanall 3508 Gania (9 AY) il b

iy (B aladll) e 53kl Jsnall Bilgn e 3 BL oS das e of Lad Jgaall o
caaly WS )l clie b pg/kg (0.010) Laall dpall culS a2 cilie 3 pglkg (6.20)
353y A BLEY) 2 ug/kg (2.80¢3.70¢0.05) Jlakalls i<y ccalall e 3 BLpnS 5 A
Gl culS (Al clall) e o Winuly ¢(B fluall) 3 dug paall Jonall Jalss e (g Aasina (3958
30 BLonS DY) e lalgine 8 cjlas 8 KUl 2l Gl of dsaad) G Laad chigien s Loy
EC(1881/2006) (385 ¢4s 7 sansall !

Ciligally 435l60 ¢ BLosmS DY) (1o lalgine 3 Uagale lelin) (C gelsdll) 00 32550 a8l cilie

LS cpg/kg (0-005) Loall dual) cialy a8 cpug/Kg (8-90) BLopnuS sV s cialy 3 ¢ AY)
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3all sl 38 (C glall) e 33sa L) S5 0l e 3 BLepuS 58 G of Jsanll e W i
Cran BLepuS 581 e il AL (s5ine oIS Laty cngys¥) &alll w50 3y ¢4y zsansad) (o)
[EC (2006/1881) Ji (e s sl ) 350

Sl 5 Qg o BLoauS o 4 oS5 (3 Gt sl il 2l 6 S g da g i) A
psalall A1) b el I ol KU 8 S e A o L)) T LS ol gl dygsill alealy
Yunus et al., ) ClinS DY L s led Gl clae) e 20 Ll LS caual)
(2011

raliS¥y J gaadl bl Jblpa (B (asmaalslly paliall) ALERN oalaal) dpud ks -4-4

(A lsal) (8 B paal) 2L Ll e 8 assel€lls (aladl 3855 (15) Jsaadl Jiag

(A flaall) e 33galal) ALY Jablg B o gaanlslly Gabadl 50855 ¢(15) Jgand)

ae Jlak pie Al pie A P 4y pie ld
Cydnal)
b d
1.089+0.006° | 2.995 £0.001? | 1.677+0.001 0.052+£0.004¢ | 0.082+0.004 mg/kguaha)\

b b
0.115+0.005" | 0.917+0.001% | 0.924 +0.001% | 0.079+0.006° | 0.108+0.005 mg/kgeﬁm\ﬁ\

P<0.05 dysine (ssiame Yo dysine Cligh dsag pde ) aalgll Caall fam dgabiiall Capa) i
Ll K A anigie ) ABY) et

¢S clie OIS (A fduall) 8 dusgyaall il b el gasd 385 el of (15) Jsaadl (i
Glye W A5 alye mglkg (0.052) gasd) 13gd A1 5850 &L o 3 amg/kg (2.995) &L 3)
¢ Jsill e mg/kg (1.089 ¢1.677 0.082) leie S & aliaill 385 aly 288 Jlakally cally ccalil
zsansall adl Al plual 134 8 A yaall Jladally AU o) clie 8 (abadll A <yslas 3
Dslaly VI Gamy 8L Jablasy casalll  paladll 585 of <yl (USDAC 2014) 38y ¢4y
G LS gy zsansall 3508l e A8l il e 8 alial) dus culS s 3 emglkg (0.50)
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O b emglkg (0.924) U aSl clie (4 agedSll 585 g ) ) Jsaad) B Al gl i
a5 a2e ) )aY) g ¢mglkg (0.079) gl Ganall 138 (e lalgine 3 Lalias) 450 cilie
Asine (35l il Laiy o(lilly cJladall) clies (2l ASl) Dlie G o50elSN das 8 Dygina (39 8
O b o zsanall ad) Sl Gela o) A e 8 a et B Gl B ey tilinal) L G
=Y 3a o ey )y (USDAC2014) Gis Lo - sansall gaall ol cilise & (alia3ll G cglas
sda o8 Lot ¢ Mgl e mg/kg (0.50 1) o laaSy _Sleall A0S 23 o gaaall) anad 43 - gansal)
(s il e (8 agaealSl) 585 G Isaas 3 (2016) (155815 Obeid 43l) Jlagi Lo e g3l

s e mg/kg (0.014¢0.008 <0.006) &l Jiaklls
(A Flasall) (A Ay yaal) Jsmall Jalsn Dlie 4 2 5ealSlly (aba)ll 585 (16) Jsand) Jiay

(A Flaal)) (e 53salal) Jsadl Jblga b agaaslslly Gaba)l) 3855 ¢(16) Jsaad)

-

i)
Gzl
0.756+0.007" | 0.990+0.008* | 0.229+0.007¢ | 0.079+0.006¢ | 0.075+0.006¢ | Mg/kg ala)l

dae Juk Jae 4K Jac as Jae &) Jae 8

0.191+0.007° | 0.334+0.007% | 0.208+0.004° | 0.073+0.008 | 0.104+0.007° Mg/kgea s\l

Ll S AD dangia A1 i

Om b 8 (A ) e 33l Joaall Ll cilie 4 paba)ll 385 of ) (16) Jsaal) i
e liiuly ¢l muan G paladll Ao 8 dagine (3558 3525 ) 5LEY) e smg/kg (0.990-0.075)
Cyamall (ad¥) a) lat s Jladally S cilie b pabadll 385 Gl & s ¢(R)0 Q) cilie
(e Laal LS ((USDAC 2014) (35 cllig ¢les o gamsal) 250l Garia ilisall 3l 3 0385 OIS Laiay ey
Sl & (a5 ¢mg/kg (0.334-0.073) o cangli 8 Jsaal) Ll e 3 asaal&l Ay of Jaall
il a3 (USDAC 2014) G5 ¢les zsamsall 350a) (o cilS ally KU il 3 a 5aadlS) Ao
sans (il (2016) (y50305 Obeid 4l Jua s ae Jlef Jladally (A5l caldl) e 8 Gaeall 138 Gy

.5l e mg/kg (0-006 <0.004 <0.006) &l S dilu il 8 a5203Sh) 3855 0
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(B gelusall) g dusgpaall 2lie ) il Ll il as2ad&U5 Galiayll 5855 (17) Jsand) Jiay

(B flall) (3o 53salal) ALt Jablgu B agsadlSlly alayll 5085 ¢(17) Jgaadl

ek | eiE | s | iy | el -
(@)

b d
1.015£0.006° | 3.115+0.009* | 2.005+0.005" | 0.014+0.006° | 0.084+0.005 Mg/Kg_aba

0.221+0.001° | 1.465+0.008% | 1.219+0.009" | 0.030+0.008 | 0.034+0.007¢

P<0.05 dysine (s5iue die dygine Clig 3gmg ae M aalgll Carall o dglinal CapaY) i
Ll Ke AU Jawsgia ) A el

3.1157) cm sl (B glasall) cpe 33saldl) plied) Ll b (aladll 35 of (17) Jsaad) il (i
palaill Lot o aal LS ey yaal) ciligal) aen (h Aysine 338 2525 G 8LEY) ae emg/kg (0.014
Slil) (Al A s CalS G (e gyamsal) (oY) Sal) gt 8 Jladally cally (I e B
il ppanlSl s e b of Jgandl i g AT £al o ((USDAC 2014) (385 ¢le 7 sansal) 350l (paia
(0.030) gilss 450 e & Loall Al culS 3 emig/Kg (1.465) caaly 3 ¢ KU e
e mg/kg (0.221 ¢1.219 <0.034) Jlaklls cally cclill e 8 2 5003l80 Ao cizly LS emg/kg
) Jlag e el Jladally cdiylly clill o JS e 8 asmanl€l) G o i Baw Laa o Jsil
() 7 samsall ) aad) 2s IS Cilie o saedl A sl cua 8 <(2016) 5,45 Obeid
.(USDA:2014) G5

(B lesall) 8 dusgynall Jmall ild Tadlgas il 8 w5002y palasll 35 (18) Jsandl Jiay

(B gleaall) e B3galall J ganll Jablges (B agraslslly (abiayd) 5855 ¢(18) Jgand)

ad)
Gl
b d d
0.118+0.006° | 0.423+0.008* | 0.155+0.005° | 0.028+0.009° | 0.046+0.008 mg/kg el

Jdae b Jae 4K Jae as Jae 4 Jae 8

0.076+0.008 | 0.126+0.007% | 0.095+0.006" | 0.037+0.009¢ | 0.061+0.009°

MQ/Kga sxe\<l)

P<0.05 dysine s5ise die dygine Glis dgas aie Y aalgll Coall Gava dgliial Capal) i
<y S ADE Jansgia ) BT i
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(0.423) Zull oda cualy 3 ¢Jsmall IS e 4 culS (alajll Wall Ll o (18) Jsaad) o
led Jaliadl dus caly 3 (cnall 038 (o lalgine 3 Laaliss) 450 e o a3 emg/kg
(0.118¢0.155 0.046) Jlakally «2Slly calill e & (alall e 385 &b LS « mg/kg (0.028)
3sns I LAY e ((USDA014 ) J8 (e L zsamall dg0all pa Gl Galgis o Il e mg/kg
CulS (Al lall) e IS Glie oUELL ¢(B fludl) Dlie ares Gn pabadll A 8 dygiee 5508
Aggine e Lein (35,d

Ll e asedlSl) gaadd 585 Jeb of ) Jsaad) b dalasall bl i (@Al 2ali o
SIS 6 o 3 emglkg (0.126) &l 3 I e (i OIS (B ) b g2l sl
Jlablly caslly (Qlill e 3 agealS) L caly WS A3l clie 8 mg/kg (0.037) assedlSl
Al el e 8 ageal€l) A o i GBaw Lae o i) e mg/kg (0.076¢0.095 <0.061)
o assedlSl das 3gla o o 8 (2016) (5535 Obeid 4l Jeasi Loy Glia ¢ el culS Jlaally
G 3535 o2 Jsanll (e Tand LS ((USDAG 2014) o ¢4 zpamsall (o) 3l 28015 () e
o (G (lilly Jlakll) lie o dsine G5 3sms a2 oo Sl o(lakilly 2S) Glie o Tiina
bl (Bl G dsima (9l culs

(C flusall) & dg paall 2l il Jadlgus e 8 asaadlSlly paliayll 3855 (19) Jsand) Jiag

(C fleaall)csa 3agalall al2Y) Sy b agsadlslly Gabiayl) 3855 ¢(19) Jsaad)

-

adal)
Cdnal)
b d d
1.320+0.008° | 3.139+0.006* | 2.208+0.004° | 0.093+0.003% | 0.080+0.008 mg/kg el

e Jab | s & S pie 2 s

0.760+0.008° | 1.035+0.006° | 0.913+0.004° | 0.038+0.005¢ | 0.028+0.005¢

Mg/kgea sl

P<0.05 d5iee (g5ise dic dygine lis 9as are ) aalgl) Caall aa dglind) ol i
Ll S AD dangia A1 i
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O (C alusall) (e 535l alieY) Tdlgus cilie b Gala’l ganal 385 el of (19) Jsaal) mlas,
S il e S5l e Rl s 4 omgrkg (3.139) S8l 1a il ) ¢ IS clie b
(1.320 2.208 <0.093) Jlakally ¢y i) o JS & ganall 138 585 &ls L « mg/kg (0.080)
JE a4 semall oalY) al) Gliall mes E paladll 385 slad 85 (s e mglkg
Mo msamsal) 290l Gan L Laliadll Ao ulS a8 €455 lil) e oLl ((USDA2014)
o ali 8 (C alaall) e 33l plel) Lilpu e (& asedSl Gaee 385 of Lad dsaald) o
-mg/kg (1.035-0.028)

LS ¢(2016) 155305 Obeid 4l duasi Lo ef il clipall paen (A aspealSl) das o 223 Gow Lae
(USDA« 2014 ) 385 ¢4s 7 samsall o) Aal) jslas Ll

(C lsall) & Auss prall Jomall =3l Ladlgs e (A asalSlly paba)l) 5855 (20) Jsaall Jiey

(C ) (3 83salall Jsaadl Jablgus b agaaslslly paba)l) 3855 ¢(20) Jgaad)

Jac Juk Jac 4K dae as Jae &) Jae B8
Gzl

b d d
0.179+0.004° | 0.225+0.005* | 0.193+0.004° | 0.027+0.006% | 0.031+0.003 mg/Kgabal

0.17740.005° | 0.292+0.004% | 0.236+0.003" | 0.024+0.004¢ | 0.032+0.003¢

MQ/KQga sxasl<1)

P<0.05 4sine (s5ime dic dygine Clis b 2smg ade Y aslgll Caall e dglinad) ol i
L) S 4D Jawgia ) QBN i

il sl (C alaall) (e s3aldll Jomal) S e 3 palialll e 3855 ¢ 1) (20) Jsaadl Cin
oabadll 385 il WS il e Amg/kg (0.027) A S5l 13a (améasl s 8 emg/kg (0.225)

35 o) BLEY) e ¢ D) e mg/kg (0-179 <0.193 <0.031) Jaklly caslly (il i b
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385 il 3 gAY lipally D5jlae ¢asnadlSl e Walsine 8 lelin) SN e canl (g AT Aals (g
lue & mg/kg (0.024) camadl 138 g SN 58N & s 3 amg/Kg (0.292) Lesd assenls)
mg/kg (0.177 <0.236 <0.032) s yaall Jlatally ¢kl cnldl) e A o gaaall) duns Caly WS 2550
(A Qldll) Clie o ULl ¢Aug paall Dlimll ares G Aygiee 598 a9 Al HUIY) asds ( gl e
Agsina e lgin @yl culs

&b «(2016) ¢y5.aTs Obeid 43) Jiass ae el Jlakally caslly calill clie 3 aspaalSl) A il
(USDA« 2014) (335 ¢l & samsal) 350al Gpara 2y ¢ IS cilie 8 duil) 030 il a

aagll sl e Jiy paladl Gl Sy Al & palalll duws gl (2021) o581 Singh s
pSUE 3 amead) b e lme Yy Aandl) Ay ) pdl achsy o U8l ¢y caslly cadll ) 5yl
b3l iyl 385 Ll 52 o Laally o L1 (55 el Lgaly S a0 (8 AL (poladl) alans
555 3 55l AV 8 g5 LS %99 sy shyaal) adl) S 5 aalshy el 13 Gl Jlalall
Crinc’ s Pompe-Gotal ué WS «(Shin et al., 2007) Jladally <4550l call e S 8 5508 8) gy
t sl e =Dy A SleaS lul) Lty U5 2l 8 dadine 50 sealSD 2alsi (2002)
LS cpnall 13] a1y Gyl al adise B ) i & ¢apaaalSH Y1 3l adge 2 3ay 3)
o 8 Ay il 35ems Lo KU ) ey 43 ¢ SU (8 asaanlSD 585 g i) oliald) ol 24
O pssealSl 555 41 (2022) Nordberg s Nordberg <l as ca sald) 30 40K0 550 (e Siad cagl
(a3l (e Adle Cileyal apeil) s d ¢ mpeil) dipla e plaill gk tdesall Lo adiny cliacd)
Sl 8ygmy K 3 SIAl 5S 3) ediminiall culejally A3jlie ¢ 5T 5y m 280 8 K50 Ganall 128 G
(2005) (15,15 Babalola §3u 2y cadll (e 8 pilie alaiad BISH (8 ¢agp0dlU ) Siall (mpeill Jla L]

cAlac s aual) Aol 8 ol SN ) dad cpoleall 038 ol i ls caldl) 3 ALED Galeall a5
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P(aLRYy Jsnad) qiled Jablgus 8 LS alad) alanll) dgaad) clislall (yuas -5-4
(A,B,C) &llusall o 53salall Jgmall Jadlsus ciline 3 428 £ LaSU Llall dlaail (21) Jpaad) Jiay

((ABC) fllaall (b Ay ysall Jganl) Jablgas A ABaI) £ Lad alad) Saadl) ¢(21) Jgaad

(cfu) A88al £ Ladl alal) slaxid)
Jak Al A a ot
3.98x10* 3.08x10° 2.03x10° 19.00x10* 5.06x10? A # |
+4.04x10% +7.00x10% +2.51x10% +2x10% +1.93x10% Gl
3.91x10* 7.07x10° 1.72x10° 17.84x10* 15.09x10* B Aluall
+3.21x10% +5.68x10% +2.51x10% +4.51x10% +1.00x10¢
4.16x10* 4.02x10° 20.35%10* 18.06x10* 2.28x10° C 5 |
+3.61x10% +6.02x10% +4.37x10% +4.93x10% +8.00x10° Gl

P<0.05 Zysine (s5iue de dygine Culis b dgag ae sl Caall o dgliidl Caal) i
Ll S AU Janssia ) AV el

il 3 (A i) e 33l Jgaall IS il 8 LSl alad) slaaill gyl ) (21) Jsaadl
& Cfu (5.06x107) 1) dlawill 138 (il a8 cCfU (3.08%10%) lgud 4adall ¢ LS alall sl
2.03x10%19.00x10%) Jlakally cally cdi )l clie b K LS alaed il WS o)l cilie
gyl i) aen (o e (3908 35ns G HLEY) e ¢ sl e cfu (3.98x10°

il 3 ¢l il Bilia ¢ g Sudll lalging 8 leliy) (B luall) 0o s3saldl (KN cilie
cilie 8 cfu (3.91x10%) ) daxill 138 (misil cpm b oCfU (7.07%10%) g LSl I yawil
gl Glial aaes G Tasine o 2ens dsaall (e Laad LS (Jlabal

Op zslp B8 (C luall) 8 g o) Jomal) Jadlpe 8 4880 e LaS Alall 2ol of Liad Jand)
el il paen o Agsine (35 8l) cilS LS ocfu (4.02x10° - 2.28x10°)

e OIS (ABIC) allaall b g paall climl) wren 8 Zadal) o LaSU el aail) o Baad ¢ s Las
daxl) dlayy ¥ o e calas Al 2017 alad 1016 ) dpslad) Gyl @) diialsall gy eans 3 50al)
U100 e Alal ¢ Lial L dadall ¢ LaSU ala)

(ABC) alusall 8 G aal) sl Ll 5 Al ¢ LadU Glad) dlaaill (22) Jandl Jiag
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(ABC) flluall o 53salal) ALEY) Jablgus b A88A) £ LD alall Saxil) ¢(22) Jgaad

(cfu) 48841 £Ladd alad) 3aasl)
Jak s 48 ) b
3.79x104 6.08x10° 1.99x10° 3.03x10° 4.11x10° A # |
+2.00x10% +7.63x10% +5.03x10% +7.63x10% +3.00%108 C
5.16x10* 7.05%x10° 3.92x10° 2.85x10° 3.55%10? B 4 |
+4,04x10% +5.00x10% +4.93x10% +5.00x10%¢ +2.15%x10% C
4.65x10* 6.05x10° 2.94x10° 3.48x10° 4.26x10° C 5 |
+4.58x10% +5.56x10% +4.50x10% +4.16x10% +3.00%10% ¢

P<0.05 iysine (s5iue Yo dygine Culis b dgag ae M aslgll Caall o dgliidl Capal) i
)y Sa ED Jawsgia ) plY1 i

Al (A gl 8 Lugpad) alieY) =il Ladlg 8 2adall oS0 oY) slaxdll o (22) Jsaadl G
alie g ofu (4.11x10%) L) dlawill 138 amissl cpa b I cilie b @l ocfu (6.08%10°%)
(3.79%x10* ¢1.99x10° ¢3.03%10%) Jlakalls casSlly iyl cilipe & LSl ASI slaxil) iy LS ocalil)
bl aas (g Aysine Badl) ol WS Il e cfu

Ljlie ¢Aadal) clal) e lalgine 8 Wasale leli)) (B mlual) oo s2salal i) K clie
4881 ol daad ol AL Ly ofu (7.05%10%) L LSl JISH sl 4L 3 4589 clially
Jallly gl A5l clie & LSl K sl al WS il e 3 cfu (3.55%107)
.cfu (5.16x10* <3.92x10° <2.85x10°)

& g padl QLeY1 K e b Sl daail) g i) Y Ll (22) Jsand) b dala gl bl i
(Jadall cilie 3 cfu (4.65%10%) U dawill 13 (il (s 3 Cfu (6.05%10%) ) (C &luall)
lisll e St (B gluall) 3 dugpndll ilinll g o dusine i€ Goydll of ) LY ey
(C aladl) & s padl

(LA aeaty el cillee o LT 8 daiall ASlA cilisylaally Sl Jadlgus 8 LSl dlaat o)) sy
asalll L G65kal A58 eLaY) Jain o (Sa WS (@glall aaiill liaia coll) jgal Jlaxind e Sad
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Jleall sl e Slmd ¢ 50 Ay5illy 6 sells di3lall oliall s25 S ¢(Serraino et al., 2012) (sl

.(Hassanin et al., 2013) w5l ¢ Lialy casall osSaall Cishill 8 150 L3500 agasdla
sl Jalse clgie asall) 3 dadall o Lal) 3a3 8 55 Jalse 3ae 3a (2008) 55aTs Nychas i
(Cspalls ccnlisigalls Sl (o asalll (5ina) 48131 dally cdiagenll Aapag ¢ skl (gl 1 Jia
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Abstract

This study aimed to determine the percentage of residues of some antibiotics, aflatoxin
B1, and heavy metals such as Lead and Cadmium in the offal of calves and sheep
carcasses in some slaughterhouses in the city of Damascus, and to demonstrate the
effect of these residues on human health, in addition to study the chemical composition
of these offal, and the total number of bacteria in them, where the samples were
collected from three slaughterhouses in the city of Damascus (A,B,C) for three
replicates for each samples. The chemical tests performed on these samples to valuate
of moisture, ash, fat and protein. The studied antibiotics and aflatoxin B1 were also
extracted from samples, and the proportions of each were estimated using a high-
performance liquid chromatography (HPLC), heavy metals (lead and cadmium) were
also estimated using the atomic absorption spectrometer device (AAS). Microbial
analyzes were performed on the samples to estimate the total number of micro-
organisms in them. The results showed that the lowest moisture percentage was
(70.47)% in calve liver samples (slaughterhouse C), while the highest percentage of
moisture was (80.01) % in sheep kidney samples taken from (slaughterhouse B), while
the percentage of ash ranged between (1.00-1.60) % ,the sheep liver samples taken
from (slaughterhouse C) showed superiority in protein content compared to other
samples, where the highest percentage of protein reached (20.67) %, and the fat
percentage in the sampels ranged between (2.36-6.10)%. The results also showed that
sheep spleen samples taken from (slaughterhouse B) were superior in their content of
antibiotic Oxytetracycline compared to other samples, which reached (1233.20)
ug/kg, while the lowest and highest concentration of aflatoxin B1 was (0.001-8.90)
ug/kg in lung samples (slaughterhouse A), and calf liver samples (slaughterhouse C).
The results indicated that the lead concentration in samples ranged between (0.014-
3.139) mg/kg, while the concentration of cadmium in samples ranged between (0.024-
1.465) mg/kg. The results of microbial analysis of the samples showed that the highest

number of bacteria was (7.07x10°) cfu/g in calf kidney samples in (slaughterhouse B).

Keywords: calves’ offal, sheep offal, antibiotics, aflatoxin B1, heavy metals,
chemical indicators, microbial load.
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