Samarra J. Pure Appl. Sci., 2021; 3 (3): 41-48 Wafaa M. et al.
IRRQI Samarra Journal of Pure and Applied Science SIAS
Academic Scientific Journals

ISSN:2663-7405

www.s!'Bas.com

il sl (8 il g sSall g ALELY (el 2ary 3529 8 (AT

G100Y ae Juld 88) ) cdeaa dlaa pldg

dr_rafed@yahoo.com <y S5 dada el 31 LIS Aila¥) GUlEl 5 43 Y asle ol

«dadal)

:tj:m.d :tajA.oM 38 gV ‘53 &L.}B ‘;BM d._:‘_,ﬂ‘ ) 1.9_5_': 11 aex :\M\J.\J\ Oiiaaal
Curcuma S8V 5 «s )\8N 5 Coriandrum sativum L 5:353)) &g S5
,Piper nigrum >sx¥) Jilill 5 | Zingiber officinaled=a33Vs \Longa
4,85 | Nigella sativa 3S:l) daa s | 3laall & leay | ookl &l leas
usSVs R, coriaria L &wwlls cinnamomum zeylanicum
aLsill aalial) &\Jii Uazd dsag O é)aiﬂ (Cuminum Cyminum
Uazs 32853 u\ G.‘\U.ﬂ\ QJ.@..B\ Coled Adlall Ay Heawl ;QA‘Y\ UaaAl g
‘;ﬂ\ lrg_mlgﬁ\ iém\_,,«.” ‘_'éé_’ L@._j C_,A.umj\ J_,.J;.‘\ (aaia A\jﬂsﬂ\ Jm\j&j\
Food and s (WHO) World Health Organization lgizsag
Gromaizll e Jalsill A JV(FAO) Agriculture Organization
4;5 pEALEN BRIk iy oSH g JSaall ;ﬂJJJ\ Aa g O ‘55 uatm‘)j\_’ P_HAJLSH
Wwll ge Gle) dSuall 5aS55 olSy dalssl e gAY Adlsaall g Yl
fly Gna WSOSI (RELA) aeslally asw¥) JilE Glige 8 gamall
@ JSa3l) a8 58 S ea 8 Vsl e ppm (2,740 ,3.850 ,4.959)
OlS Al 4y 7 gemall 2all e J8) a5 ppm 0.05 o J8) Gliall Bl
g:'_la; L._S‘)LS“} J}MY\ djﬁj\ Qtjgs a;j C}A“Aj\ aal) %) GJL\ uL_,Sj\ ‘;:‘5)3
OMSE Jal 531 (e ciligad) L3l Wl sl e ppm (3.7325 4.930) s
‘;_5. Sl e d._\\)ﬂ\ Gliae ssian Ol 2ay Oua ‘55 Aa C}A.u.d\ all e J8)
(FAO) Qs pmm (100) 42 C}A.u.d\ aall Gad s Jalsill aliye &aax
SSY 222 &1y ppm 1.794— 0.392ppm O p2dd) Sal 3 (WHO )
2585 Baay (P10 x95 ) 5 ( P10x 5) o dalssll i sl
dua saiall z3il L3 Escherichia coli 2sas bas) Gaa 8 a2 /5 janinal)
02583 Baay (510 x35  510%x93) om @aslyi slaely leaaals
) Staphylococcus aureus L_oxS: e 51,3 Gas B a8 /5 janiual)
Dseh Abada ae | a2 /3 jexisadl 02683 Baay (0 10x 17 SV S10x1
O:\MJ\AMJ ‘sjta)__l Q\)L@..}j ,d:}-.’%-.‘).j\ ‘3)_))'5“ ) J< ‘55 L’)\.é;‘)}\} )_‘1\.,453\
Maelyy ASOSM 5 oISH 5 2 5mY) Jilills & seSlly bohll Gl lers (3311
,105%5 ,105x14 ,105x6 ,105x12 ,105x10, 105x12 ) il

(o) 58l e g /3 jaxinall (13585 3aa 5 (310%65 105%7 ,105x2

suanl) Cila glaa

2021/05/30:25Y1 g )5
2021/07/15 :Js—ill &,

;RPL"!\A\ <ilalsl)

Ay gl eLa ¥ ool 51l
AL _pualiall cpg il aliaiod)

-

Aadiall

wllac Y aladall Lgiilial Gl 32 Y Lgia s g g Ai¥ana () 2 gt 3aae Gl 2 Y axaiud il Jol sill £ 53 e i) llia

(allall 3halio aline (3 L sale (55 Gl 5l alaiind 313 ey IS Al g Canmsy 5 ¢[1] Ao shlaal) il )l 5 andall 5 i<l
o delia ) sasiall Y sl 8 Doadiall 355090 Caa 3l o2 DA QU ans Ao A0Lail) 1S sl 5 Lig ol Sl b Ly
lebaa O (S Jglaill g jacanll dlee o) [2] 7 15 oy alsie (5 i sai e cbisin ¥ 50 Jlle 1,5 dausiall 3 Lgtiaid
Sl s edall £l 3 clualdl 3 <l g pumdll 2S5 3 5ail andind ) i) e J sand) (Say s ¢ 3300 aanll g & glll | aias
aaall Jie Jilsil) 3 Abal) palaad) 3sas o) [3] bl Hsds s s 5 Y s sl S aeldl sl el (g
G50 e 5 AV bl 5 G5 Y 1o Allall il sisal) (f 00 2 M) e sl sl gaill 2 e i 35 ISl (il
ALl 55 ) 3l Galaally A sle (5 5S5 08 ) J) i) Ala) 0 8 Alall Acaiiie Ol S 5 Aalus sy 5 o saealSl 5 palia I

41


mailto:dr_rafed@yahoo.comالايميل

o shsm s Sl gl J8 Y [5] 5 [4] ikt dma JSUie ) o585 Al eliae V1 8 Goleall a2 &SI 5 ) el31) )
Jsls IS (e s O Sy (A (al sa Y] abean el (g U s 5 )Sae Cslall 613018 ¢ el gl e dpaal 43230
o b ad Slaiae 1k 1580 L oY dua ¥ Al el L&D Caleadl 36 Al 0 x5 | [6] Gl il ol3a)) @Dlgiul 5
sl iy BY) Jsall iany (B [7] eiram s (oaSI ) LS sha ) lld aa g el Gl dsa e (815 4 al) LS al
Ol [8] AL cpalaally & illy (3haty Lad Jol 52l 3 Al J s Anliall e slaall (e Gl i clld pa e siia Claladiiu

9] Sl sl o2a 38Y awall SV e oSl 3 ae by o ails (e ol 530 8 ALED (olaall dpans iy slase dean

Sand) (3 kg ) gal)

Cilial) 2a

A sal) el e 53 (1) Jsaadl s ety S5 Al ddaall (31 5 8558 il Ll gue 8 48Rl 5l (e diie (11) Conen
Al il e (1) s

s lgi) Ao 18 U Aadal) Jul sl
2022/6 2020/6 FLkll (Bs3aa) B 38
2022/5 2020/5 FLbl (G s>mse) IS
2022/7 2020/7 FLbll (Bsae) oS S
2022/7 2020/7 FLkl (Bsase) O 58
2022/5 2020/5 Gkl (Bmse) dani)
2022/6 2020/6 el (G 5aase) (R8N Cpps yla
2023/4 2020/4 TIPS (B saaa) B3 g s
2022/7 2020/7 FLbll (B 5amsa) 2 s Jilh
2022/8 2020/8 Gkl (3 5omse) yan) (Slams
2022/7 2020/7 FLbal (B3 Sy <l
2021/7 2019/8 FLbll (G 3ame) (b e

ALEY jualind) ¢a Jol gil) (g gina s

b guall S Y Atomic absorption spectrophotometer Jlea Juaxinly ALEN Galaall (o Jl 5ill (5 sina 538
e e zasad IS e pe 5 005 a0 ¢[10] B (e Ariall 48y Hlall a5 4 b€l Al and/Anigl) A0S/C S5 daala
& o el Slea (B Qs (%5) S el el il ada (e AL il Hhal Lple pua g s 48 58 A (8 gy il s
JLA‘)M P Q\.GMLI-BJA]:\.JJ\JAS\ aAJJM VY A_As CJLA.\]\ L\..QSJ}(QSSO ‘;! d}*-éjﬂ uﬂ;j‘\.\;.}_)é.\ﬁ)y.a.}b_)\);l\ 2\4‘)&
slall Jlexiny oana (350 2 Jidle 25 () 3l )l pas JaSTs e ) (350 el )5 (M1) sl sl Just
107 3lie Lgpusd a5 Sleadl (8 lgaia g alad Hlaal sl 8 Al o4 5 Al juia s (Gopha (e 4l 5 o0paa

Jelail) 548 (53l (alasia¥) len b Jaall Lo g 5 (2) Js2n

(ppm) aiSH) aa Al ole d e ¢ s Al e Jsh izl
(L/min)soal sl wSsall Al da sl
Ma) (nm) (nm)

0.05 —D2 2 Ol ¢l 5 10 0.7 2833 Pb
5

0.05 D2 1.8 Ol ¢l 8 8 0.7 2139 7n
A5 0

0.05 --D2 1 Ol ¢l 5 8 0.7 2288 cd
ps R

0.05 --D2 2 OaliiY) ¢\ 5 12 02 2407 Co
A5 0

0.05 D2 2 Ol ¢l 5 12 02 2320 Ni
e e

42



cliall daa sl g Silall cilia gadl)

Jreant da Aiaad) liell A g Sl dlae ) Gl < Pour Plate BLhYl Cua 45 o ol 45 Hlall Claatiul)
el aldtie Jaug ¢ Maconkey agar clall (;.\}SLA.“ B ,Nutrint agar lall Lﬁ.ﬁ:’u]\ d)d\) LL»}S!\
el e A 462U (Mannitol salt agar —lall aldl Jgiilall sy Poteto dextrose agar «ball g jinSs
Jaria dic g 2121 Byloa day aa el Chale 5 gl datiall Gl AN Ciladed Gy Alaafiul) @)J\L@}y\ O ydan

A58 15 saal (5 sall laraall (5 68 JSli 1S 100

VITEK 2- plaks gaddal)

dnaa il 5l 4y i) &\}N\ e Ul elly g (VITEKZ) (,L.Las.; Al yal) 453 Cadie | L¢d\ A iyl &‘«“N‘ Cunadld
[171] 3285 Any puadl A elae |5 (LAY 4 el elia) il I Usi 8 VITEK 2d) i 5 a3al)

AsBlial g @L’-’ul\
Sl 93l g ad B ALY jualind) 380 5

b L 7 sanaal) AL palaall onsd o8 (FAQ Al sl Aoy 05 436 ) Aalaia s WHO Aallal) daaall dadiia o ad Ui

[12] (3) dsall (St s 8 LS (o i 58

(WHO / FAQ ) «a s Bl 5l 8 (ppm) AL (alaall L 7 sansall 2501 (3) Jsaa

ppmwi Odlrall Ly 7 sansall 3 gaadl)

MJJM‘ O.\LLAS‘

5
0.2
1.63
3.5
100

b )
PPN
Jsal)
cally <)
<l 3l

Al e L Ll adle Lgmsan e 15 Lm0l (5l i sama b il poaliadl (4) Jpoal a5
S0 JSall 5 il oSl bl a5 s (8 Lman palia )l 5 a0 sa0alS) (G il o L sl ) il i ce Bl S dadle

43

ol s e gAY Al ) g 8 ddlis



il sl ) il (mnd &5 gLall ppm L&D yealiall 380 55 (4) s

cd Co Pb Ni Zn il
Ppm Ppm Ppm Ppm Ppm
<0.05 4.930 <0.05 4.959 1.499 3 ual Jald
<0.05 1.574 <0.05 2.740 0.442 S8
<0.05 3.732 <0.05 <0.05 1.278 ¢S
<0.05 1.334 <0.05 <0.05 1.106 b Gl e
<0.05 1.574 <0.05 <0.05 1.179 Sl
<0.05 2.053 <0.05 3.850 1.7948 (B8 AN sl
<0.05 2.293 <0.05 <0.05 0.565 OS
<0.05 3.012 <0.05 <0.05 1.671 FPNEEN
<0.05 2.773 <0.05 <0.05 0.614 35S
<0.05 2.053 <0.05 <0.05 0.392 BNy
<0.05 <0.05 <0.05 <0.05 1.524 Blass

Sl 5 4z sewall ppm (1.63) 30l e o) ISl e 38 55 e Ggial Qi sl e s ) (4) dsaadl e LDl
Caam oSS 5 (Rl eI 3501 Sl a SFAO Al sall ey 305 A3 V) Aiia s WHO daallall daall Ladiie J 50
o Jil a5 ppm 0.05 (e Jil sl 3 8 ISl 3 5 S o 8 sl e ppm (2.740 ,3.850 ,4.959) iy

(e 2l 5 4 7 sanall ppm (3.5) 2l e o) @l sSI 38 55 0 (4) Ol saad) e L il S (e Dliall (5 gine Ll
e liall S0 W il e ppm 3.7325 4.930 by Sua (8 2 pu) Jilill Slie 8 ( WHO)s (FAO) Jé
o g samsall 2l Cpa J8) (IS Jl 5

5 (FAO) <= pmm (100) 4 zsemall 2all cnd o8 Bl gill e aaen A Sl 58 5 o) (4) dsaal) (e oy
.ppm (1.794— 0.392 ) ol S5 (WHO)

Al RS K J il e 8 4 - sansall aal (e 30 i€l &1 g i 3115 JSll ualial) 58155 ) [13] bl

U (e 23nall 5 4 7 sansall 2al (e el 188 alia ] 58 55 Ll (o8I 550 5SH) ¢ saSl 3 gus) Jalall | A8 5l A Juan 3N
L <y oI g JSaill (IS (5 )\ g oS K g 2 ¥ Jalall e fae A jall 038 43l Cilia 3 Lo ae (385 138 s (WHO 5 FAO )
Opa Ay JSall 5 ¢ Guiriall 5 eulailly cpalia 5 cagedlSlly canall els ) [14]0ME1 5 40 7 samall 2all (e el
&) [15] kil s (A A Ga el 5 6o gud) Jala 5 Qoo 31 il 3l 5 agld (e Crand ) ) sill g 3las 6 ddlide 3:S) iy
Go sl S 5855 ) A (Ul el el 53n) JSYI (8 Janiaall ¢ all Tk Adbiaall Gabaall 580 55 G G358 25a s
ik 4 7 sanall 2all 358 5805 038 may CilSy paS/aile 13.3 ) sba (0 asiibidly paS/aile 0,64 ) i
Fe «Cu «Cd «Pb ) A& jaliall 58 3 lef G [16] Wisa) &ALl 3ak e sl WOHSs FAO (sielaidl
ooy 43 pabiall 58 5 (IS A oS Sl lae Lad gy = samsall S g3l Gaa CiilS Lile Jgeand) &5 (A AWV 5 3 (Zn

44



&8 B9 gl Jul sl (pe dilina g1 5l 8 3l a5 [17] sl Lalle Loz gansall 350a) (g el a2y 138 5 ppm 0.90
3S15 O Be 3lsuad 3580 53l Qi il 3 alaall Jilat e [18] 355 Aullad) s jal) 4l il 55 e n (35 138 5 631 )
,0.06-0.07 , 0.07-0.06 , 0.7-0.12):3Y) sadl e PPMJL o i assally ol y JSall 5 ol 31 5 salia ) g S
b Sl il QU 5 il il 5 o ssadlSl) 5 Galia Sl il i [19] oo WS, sl e (0.49-0.11 , 0.02-0.01
O sle) 585 ppm (0.4) dass OIS o spealSI 58 55 L Lgy = sansall 3 gaad) (e CilS dpaigll (3 ) (85 8 gl J 53l

. WHO 5 FAO a4 7 sausall 3l

Sl gl g iad B 4 pgaall s L) dlae g 3uS) 5

a3 by KU oSl IS aaadl @l 3 e il (g A semal Lpmiiidi o3 il Ay 5 ,Si) alae Y1 (5) Jsaad) s
,10%%5) wS_SU 5 (5 Sl 5 2 ) Jalll 5 (98l 5 sl < jleas (RaLAN) Cpmaplally (Sl Sl jlers 32 sad) dan cG3land
#/.0.0.5(10°%x95 ,10°%x65 ,10°x 47 ,10°x 12,10°x 14, 10°x18,10°x15,10°x7 ,10°%x20 ,10°x15
OS5 3 pu) Jalall | 3kl ol jlen e JS (8 Leraals ia sadal) 23l 8 Focoli 2a) 55 das gl 4ild cd gl & i) e
JS 8 Staphylococcus  aureus LS sxe dlis ¢ sl e ag/a 5 (105%35 ,10°%43 ,10°%93) sl slacly
,10°x1,105%8 ) oSSl 5 S5 0 uad JAlN | i yla il sl (Rl G plall | s Dl s 53 suadl A Jasnd 511 (1
IS G glae Yy iledll ) seda daadle g M sill e o /o, 5 (10°%10 ,10°%17 ,10°%8,10°%8,10°x4, 10°x10
RN N PYES NPRPRY IS FYSPRN PR SV NS PEPY CE ) WSOV [Pt PR PRPRRS EN 5 S5 N FUN
shels . Ml e at/a 5510%65 10°%7 ,10°%2 ,10°%5 ,10°x14 ,10°x6 ,10°x12 ,10°%10, 105x12
Ll il S s S, qureus s E.coli e il oS Joal) e SUI 4085 35 VITEK2 pUsiy eyl
(s e 87 % 593 U Ay (e 5l

sl e 8 45 sl 4 yeaall LDl Ay g jSaall 2lae V) (5) Jgaad)

A=l

2a=l) LKl LSl ST aaal) 2a=])
AN G i Staphylococcus  x <V Gl <
Gy yhadll o 10° x aureus 10°
E.coli
10°x12 - - 10°%5 5 1
10°x10 - 10°x8 10°x15 BNy 2
- - - 10°%20 Glews 3
- - 10°x1 10°x7 83 g Ao 4
L op
10512 ; 10°x10 10%x15 ‘f“f‘ e 5
s
10°x6 - 10°x4 10°x18 (A dlcmals 6
v <l
10°%x14  105x93 10°x8 10°x14 Sk \JL“' 7
‘)S.\.a
10°x5 - - 10°x12 O aS 8
10°%2 10°x43 10°x8 10°%x47 2l Jald 9
10°x7 10°x35 10°x17 10°x65 B 10
10°x6 - 10°x10 10°x95 oS S 11

45



3 a5l (3 snnsa s 2 puY) 5 i) a5 g S5 ¢ (RN G 5 oS KU (g0 IS & g pSaal) 2a) 5 I [6] bl
b i) aal g claaY G i/ a s (103%1,102%2 ,103%8 ,10%x1 ,10*%7 ,10%%1) il LK) aaall &y
Gy 3 Ly ea/o s (10254 ,10%x1 ,103%7 ,102%6 ,2x102 ,103x4) il dacls Lonanls dm smiall il
Llsall alll Cuing a8 /oy 10354 @&l 2 (agadall (ANl 23ai 8 L Staphylococcus aureus
& E.colis o5l LSy (lie Y15 yilaall s ¢l sel) L Sl Llal) 3 s0all £ [20] ICMFS 423U Ay Sl ciliaal sall
B.cereust KU axll il (b Camans Wil G e a2l e asl ) [21] BaY s Qs e al e UK 1035 10%5 10°
sl f [22] LY Likes Salmonella s E.coli 3 s assy ¥ 451 ¥) (i sl 8 a2 /a5 105 10° ) S. aureus s
il el e e ) Al e ol s /a5 1085 10% o Lo )5 28 3 51 JAA 3 il g Sl mg] SN
(pandll Cimad Al 23l dulle 3 Alle @b giwar s Bocereus LS 2525 Sl (1982) Holzapfel s Baxter [23]
a5 zasail b ad/a 5 389 dans 5 pedll dsa s ae dua niall 3l S Clperfringens e %59 sy (ps
zlall & () (1974) 43 3 Al @ il sall 4 all Lall) il 085 i DU 1o g 5 Led el z3laill (30 %97 o s
2e/p. 510 o Led Glie Y5 iladl) dae 3l 1)) A gia e manald

& Enterobacteriaceae ;s Al | iy 45 sla dua saiall O el z3lai 00 %32 s G I [24] sl S8
lie @il (e %14 b pe/p. 5107 e ST Ale il siney 335a 50 CilSy (Lot Wadgail 12 & Coliform 2535
dael G ) [25] il Lie gila 4 8 450 ool LS Gaag i (8 e0saSlly sl Jii) (5 sanne
) Al il Hall fpe el Ching _L.g_}\_)gl\ Eylill e Sicad dae ol Al ) Hisa paaiud L sale Enterobacteriaceae
, [26] E.colis Clperfringens s B.cereus Jie <l jlgall (o 4abaall ¢ 51 3 4 peaall clia¥) (o ddlida o) 55l 5 5a s
il A3kl ) e ¢ aigl) Jhe Al glald) & dala ¢ () g pSeall (gl of ) Wl AT jobiaa g
g sSeall (e Ll sina By MLy ¢ ol il o3l Al of dadlan (5l ()50 (uadll o aaiad ) Cadaiill dulee A daadiiall
L 33le 5 «ie Y 5 Cloiforms s Mesophilic sporformers <) sl 4 5Sall ddass siall 3 ) jall L) L Sl dals
Ll W) st s padas (g (ga o2l o Ji sl dgiomi Las 2 1) e 8 ) [27] sy [22] A A 5 3 S8
JSLiall sle ) e Ll A A (it dia jae Lgie Ganl) any s iy gaall ela¥) e aosl 5 & st g 455l jaliaa aal (e Baal 5 2ad

L O Saall e Gl il

JJL«AAS\

ASOSI b (g sl y Slesll S Sl (2015) LG Mue shas 51 5 s (B350, o) (e dea aridll e ]
N 23a]) canlil) Alaall 38 jeal) o glall LY daala Alae
2. Abebe W. (2006). Potential health benefits of spices used in Ethiopian
cuisines. Ethiopian Medical Journal, 44(2), 133-138.
3. Hinneburg I, Dorman H. D., & Hiltunen R. (2006). Antioxidant activities of extracts from
selected culinary herbs and spices. Food chemistry, 97(1), 122-129.
4. Kumar, S. (2011). Occupational, environmental and lifestyle factors associated with
spontaneous abortion. Reprod. Sci., 18, 915-930.
5. Arifa, T.; Isbah, H.; Madiha, A. and Bushra, M. (2012). Microbial Assessment of uncooked
and cooked rice samples Available in local markets of Lahore. Pak. J. Bot., 44: 267-270.
A shall dmidia 3 Y Gany A A s Sl 5 dpianall Ll g 53l e 23SN(2016) , 8 o) a ) ueallae 6
(3) 222l (16) baall dge) )3l 4 slall oy S5 Al A slandl o) il e aludl) W il
7. Ozkutlu F. Sekeroglu N. & Kara, S. M. (2006). Monitoring of cadmium and
micronutrients in spices commonly consumed in Turkey. Research Journal of Agriculture
and Biological Sciences, 2(5), 223-226.
FAO,(2009). Corporate document repository plants as storage pesticides
Nkansah M. A.,, & Amoako C. 0. (2010). Heavy metal content of some common spices
available in markets in the Kumasi metropolis of Ghana. American Journal of Scientific
and Industrial Research, 1(2), 158-163.

o© ®

46



10. Radwan M.A. and Salama A.K. (2006). Market basket survey for some heavy metals in
Egyptian fruits and vegetables. Food and chemical toxicology. 44 (8) : 1273 - 1278.

11. Doern, G. V. Brueggemann, A. B. Perla, R. Daly, ]. Halkias, D. Jones, R. N.and Sauboll, M. A.
(1997) Multicenter laboratory evaluation of the bioMérieux Vitek antimicrobial
susceptibility testing system with 11 antimicrobial agents versus members of the family
Enterobacteriaceae and Pseudomonas aeruginosa. Journal of clinical microbiology,
35(8):2115-21109.

12. FAO/WHO.(2010).Joint FAO/WHO Food Standards Programme Codex Committee On
Contaminants In Foods. Working Document For Information And Use In Discussions
Related To Contaminants And Toxins In The GSCTF.

2221l 83 alaall Caall daals Ase Alaall dadadll Ji) gl A ALE alaall Gany (e 3SH(2016). Lo Aes ) 13
.48

14. Umar , M.A and Salihu, Z.0.(2014).heavy metals content of some spices available within
FCT-Abuja,Nigeria. International Journal of Agricultural and food science.4(1):66-74.

15. Al-Eed, M. A, Assubaie, F. N., El-Garawany, M. M., El-Hamshary, H., & El-Tayeb, Z. M.
(1997). Determination of heavy metal levels in common spices. Research Journal of
Agriculture and Biological Sciences, 2(5), 223-226.

aliall G Allas Au) 0 (2017). 0060 ne g2e 5 Sl sl ) sl s sl ¢ dielen) dately sl 16
o lal) ity il pn J3Y) osind) aipal A5 pime Aies 3l pud) 3 83 smsall s gl 8 AL
Lol ) o cddall A A0S Anaill and A gl 5 Al

17.Darko, B.; Ayim, I. and Voegborlo, (2014). Heavy metal content in mixed and unmixed
seasonings in the Ghanaian market. African Journal of food and Science, 8 (1): 14-19.

18. Nkansah, M. A.,, & Amoako, C. 0. (2010). Heavy metal content of some common spices
available in markets in the Kumasi metropolis of Ghana. American Journal of Scientific
and Industrial Research, 1(2), 158-163.

19.Inam F., Deo, S., & Narkhede N. (2013). Analysis of minerals and heavy metals in some
spices collected from local market. J. of. Phar. and Bio. Sci, 8(2), 40-43

20.ICMSF (International Commission on Microbiological Specifications for Foods). (1974).
Microorganisms in foods, vol. 2. Sampling for microbiological analysis: principles and
specific applications. Toronto, Canada: University of Toronto Prees.

21.]Jarvis, B.(1989). Statistical aspects of the microbiological analysis of foods, vol. 21.
Progress in industrial microbiology. Amsterdam: Elsevier.

22.Krishnaswamy, M. A. Patel, J. D, Nair, K. K. S., & Muthu, M.(1974). Microbioloogical
quality of certain spices. Indian Spices, 11,6-8

23. Baxter R., & Holzapfel W. H. (1982). A microbial investigation of selected spices, herbs,
and additives in South Africa. Journal of Food Science, 47(2), 570-574.

24.Banerjee M., & Sarkar P. K. (2003). Microbiological quality of some retail spices in
India. Food Research International, 36(5), 469-474.

25.Adams, M. R, & Moss, M. 0. (1995). Food Microbiology. Cambridge, bUK: The Royal
Society of Chemistry

26.Schwab A. H., Harpestad, A. D., Swartzentruber, A., Lanier, J. M., Wentz, B. A., Duran, A. P.,
.. & Read Jr, R. B. (1982). Microbiological quality of some spices and herbs in retail
markets. Applied and Environmental Microbiology, 44(3), 627-630

27.Betts R. (2014). Microbial herbs and Spices International Food hygiene, 25(1): 9 - 11.

47



Samarra J. Pure Appl. Sci., 2021; 3 (3): 41-48 Wafaa M. et al.

IRRGI Samarra Journal of Pure and Applied Science

Academic Scientific Journals

SJPAS

www.sjpas.com ISSN:2663-7405

Investigate the presence of some heavy metals and microbes in

spices

Wafaa Muaad Mohammed®* and Rafid Khalil Abdul -Rezzak

Food Science, College of Agriculture, Tikrit University (dr_rafed@yahoo.com)

Article Information

Received: 30/05/2021
Accepted: 15/07/2021

Abstract

Keywords:

spices, Microbiology,
atomic absorption, Heavy
Metals

The study included collecting of 11 types of spices. That are sold in the
local markets of Tikrit (coriander, curry, turmeric, ginger, black pepper,
tarshi spices, biryani spices, nigella sativa, cinnamon, and sumac) to
investigate the presence of some types of heavy elements and to
diagnose the microorganisms contaminating them. The results showed
that the concentration of some heavy elements is within the permissible
limits according to the standard set by the World Health Organization
and the Food and Agriculture Organization. The results indicate that
they are all free of the two elements, cadmium and lead, while zinc,
nickel and cobalt were found in different concentrations in other
different types of spices. The concentration of nickel was higher than
the permissible limit of black pepper, threshing, and turmeric samples,
reaching (4.959, 3.850, 2.740) ppm, respectively, while the nickel
concentration in the rest of the samples was less than 0.05 ppm, which is
less than the permissible limit. In addition, the cobalt concentration was
higher than the permissible limit in black pepper and curry samples with
4.930 and 3.732 ppm, respectively, while the rest of the spices samples
were less than the permissible limit. It was found that the content of
spice samples of zinc in all spice samples being under the permissible
limit (100) pmm according to (FAO and WHO) and the values were
between 0.392 - 1.794 ppm.The total number of bacteria in the spices
was between ( °10x 5) and (°10 x95) and CFU/ gm , the presence of
E.coli was observed in the whole examined samples with numbers
ranging (°10 x35 510x93 ) CFU/ gm , while the number of bacteria
(Staphylococcus aureus) was (1x°10to 510x 17).
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