2017 95 22ume (ol 348 Lol &)l dst ) Aes

and U bl gl i ol
bl L
4> ydo o
LI

gl ¢ Adodl gl aldsl ¥l O3 QUL jan Sgli 1S eld Al ulpldl B oS
dokae ) Plied Bgkodl gbludl (B degytedl SULA Sl Ol jasy Lad Al jolaly 351 Jaldl
ks el ! it ol — Bghal) b gbliall B e gyl UL Wgsiplieg Aely Il e g ey B3g5-Lal)
XRF) X-ray jyr iawiy il il polall 1S5 ol o iy paiiamal) dnslnfi— aghall LIS B Bl
.(fluorescense

O Ui ¢ ey dadsimal SULI BVl ikt L8 ((Cl) pgeeslS) 1S5 OV el Sl
o> & o @55 /eala(11840.6) 1 Jeg « Carum petroselinum _usiddt ol & o 1355 Js!
S5 Ll oS eike( 1821.2) I Jesd 1355 81 Piper nigrum g Jidh o 2 Cd Jow
755 gaily ¢ @3S [eake(6.1 £ 0.82) clonwd dad ST Il 501 Jildll Ol Sl ((CU) plond!
disd o\ (PD) ool 155 Jomw o B ¢ @aS[oaks (13 £ 0.95) Joud Trigonella id>)t SCu
gl @ oS odle (98 5.5) 1 Jog 155 JB1 5 ol Slie B 1S il 150 £ 5) 1 Jogp
& ¢ gl (B oS ek 126 £ 4.9) ady ddodl Sl B o35 eale( (257£3.8) (MN) jranodl forews
Ll A ol 1S5 B OF Jamgd W35 04/ ole(540.25) 351 Jaldl & MIN 555 81 fonw (e
szl BU o BlyYl 2 A polal) 1S ol S| Clonw 3l s SLall B3N 512 s Likiss OIS
SN oL

(S It Bl b Al filis B Aegyiall UL Oy T Al Okl s O Lol
A potall Lty Ll &l 2ol ae dy el (B dstsimel) SULA) Cilisiay poliall 1S5 Bjle SO (0
gl pardly LY B oWl Aedaisg Anallall dovaal) dodais (4 Bulesnad)

Lol

Wil polall o igeidly Bdodl ¢ 3l JAdY yody gen B ) Spkdl U Ay
o S e (B UL odg) Al BaadU S3y challdl gl BV Sguodl e WSS ymed dege Al
¥l g (B g aadl slprl adseas 3] ¢ dob Byliawl Ogh ladly ¢ Jgluzedl Wgalusiaaty ol aY!
oar ey peladly sl meddly Gldlly Joliall a¥Ty Sudl Qlkoly ceadd) pagdly Sl #Mey
Ui (0S5 () @) SV oo am oMy Jaoll DligieS” guany L) pbsinndy donjileg J) Y
g Bkl CULIL dadlaadl o) Ldied) 1SS dis Sl g B dime sliasl B 1gaST5 B LA ol
Pl g BN gy allanll o Ligum 2503l (6358 . S Jtadl B bl ool My s

LBVl Wiy painall daslondlca ghalt )87

181



3.;«\))5\ Qj’n.u J..i»\.d\ gs"k"“ J.d)f.oj\ cﬁ\:ﬁj

esdy ploly p3easlU (s o e BT ld) s Ay (§) BglS 21y B sl
Lo OF Clahlll o wudll Comgl Wl g maomedl 3guodl 8 LapSTs B3y wis Blas Wgawer el
(T &kl et 21 Y1 B asle 1S15 JI Jaas plondly agee3 Sl

S 33 I Esblall Ollsadl Wips UL e aksedl B3] ¢ gy Lidkell Olihses 828 s
Gy Loy psesSl o ilgy eyl Gl Je Sghdl Gyghas Sslnjl il Al b gkl
ol oda plass] B Lge ot il Ayl Sl SIS B (359 ( plodly iy Mg eeylidly SN
ol ot Y1 O Bylie LB poliall 00 0 8,08 LS plaed) b Jaad ddall By ) OF ded
(6) BTy Sl camod) gl Com o Azl W)

wid Ladle b doeddt Bl Jo s d Lsladly Th degedl UL Jo ol SN Tl
Sy pwbd I Al Bugr 1 Aa olally gkl G el degyzedl SULY oda OLT Ao g
<A S (Mny PbcCu (Cd) sty deludt joliall oo (35! Jildlle udguldlc ddodly dodall SUL)
Bkl b gblall b dsgysalt UL polisll sl (6 goar gaiylioy Wghall

Coudl §1,bg dgall

Gl o e Jgamdl o3 1 (39wt I ¢ uigidd) ¢ oty Bl DLyl sy
o A W A el Lol cdelael Jilie oo Bakel) Bl B yaddl Blsl dsly) tlery b gems S ddowedl
Cay o b Ayl sl V) ) il Sl calig WAl w3 Al g 0 Ao B oS
ool oda (B UL ol oy o Bl JS' B A5 o354 Oj oS e A pael (B 41
Cavy dadsuieall SUL STy dolas SO Oy So BW adlp CilSy ame! S B Sl 10 ad1gs
T 8 B EhI Gl iy paiacel dmoldi— aglall IS B Slonl pgle ] mldl rlr ) Codl B 2!
(D oy el S Odsly bl M Cdedy GBI Ckas Byl e Loy 30 dag 2016 o e
Pb Mn, Cd, CU il ol 3559 Bl Ol

ol @ sgrsdl (XRF) X-ray fluorescense jlgxr iauwly dsludl joladl ;S5 wx.;_‘,g
SN Yoy dolr Bl by Sl Oldt Sl o (83) 1 o3 3] 3ty daslr —pglall LIS — gl gond)
o (13) Ogmbaall Oy jasy Led WT 8ysSTall poliall dend Dl 439 Ogoelaall sioll (g, Sils 70) on
] Sty o gernall WS B s gy tdl L3l sl ) (2 Aalldl polall (S Cluod 1 Ols A5
Ugme B2 31 Jlamssls llasgeall iysdy datas JSI 0y S 83y R.C.D sliaadt JolS) gl oy
.14y 0.05 ikt S gems &s (L.S.D)

ww\j cﬁL:J‘

Blie oo Bolall Gbludl B degytall SULY B Wi olall 1S5 gl J) Ayl ils ot
Oyl 03198 58 pheplod) Bl slsgll DB o ) ol B A8 gy 5el) UL e Byl dalac Y

St Oysll Getaally (oo Jlepond) pseasSTN) A ol 355 (1) Jpir il oy
O B N Jo xS eaks 257+ 3.8 5 150+ 5.0 3 £0.95 85 £5.1) cdnwd ikl bl
5 o5 exke (126 £ 4.9598 +5.5 4.8+1.9 (118+0.6 ) cloew ud igddl b5 S Lol ikl

182



2017 95 22ume (ol 348 Lol &)l dst ) Aes

Ol @ I e @1 oxe (54£0.25 5119+ 2.4 (18 £ 1.2 ¢ 6.1+ 0.82) Jonw oo & (I
TS oIS D gl DS (B el ¢ 3gu) M S B pondl pis e dd S S 3wyl Jaldlh
S BN o b A e OU D il plo ) i e gl (P g W) (B pgesSd)
dobaing dnallall doead) dodas oy Buonoll L) polial) (6 eadly il S ool (g ylie dis g Eghad! dilaad) 4y 5
lgind (A Akl QUL ada B A ol e i oST5 ella OF masl ¢ Ol pasdly eI 2 oWl
A jolo | el Ladle W ggemndl 3gaoll me Bjliddl s Sy glabsuas P s 9l il ISCa
300-90 o= ash CFt B 0D (10) w15 etk 300 2 I Lkl Asl) Sguondl oo W
A slodly A8 Syladly St palge I 0 ) I sy ol Jl O 0 @201 e 0aS\eake
ddedt JV s JWlyy Bakadt LA e d QUL jgdor plianel omy SULAY B aaST5 IV D35l
SN o B plodl S O gl ity o B (3) JUBI el gt B Lol ol SUs Bitows L300
755 b .(4) WHO/IFAO o @ psama) 35l oo 329 39u¥) Ml OS5 2 (o8 /eihe 6.1)
& el oozl BSEN O3 Al Sguodl e dad Adksiad) OULAN g Ayl et Jomenad! grkaol)

(A1) ¢35/ o2 500-300 3t

(N=15£SD, dry weight) dsiyl s ,gd ay aished! Gbliadl SULL Bl O3l jolialt 355 11 Jgur

uﬁ\..o)\ Jo\::.'.!\ e}g:&!\
(,ﬁf/ﬁh) JREIN] - L L <L
(55 [pake) (55 k) (95 | ike)
257+3.8 150+5.0 3+0.95 8545.1 Trigonella &=t <
126+4.9 9845.5 48419 1180.6 Carum -saddl St
petroselinum
5+ 0.25 119+ 2.4 6.1+ 0.82 18+ 1.2 Piper nigrumss3 Jadh e

Sy oo \giliey Bgke B B Egpall SULA WL 11 B ol g (2) Jpr
el plodly p5d Sl paie (ST (o) SIS Bghe 2 Ay (B ggyzdly wild Sl sl (B 5ST A
& oS5 A olo )t bl Oty jadadl (B adde 9o e Blasl I agusll 585 caslias 3 ¢ Blyg¥) B
Bgha diy (B dogyiall SULA a3l sz Y1 (B polidll sgmn ol DI o (3) gor ol . ST 9l
iy el B oSTp IS e bl BU Ll Bl (B pgeeslSl ai ST Lidedt S
&2 ST 6555 8303 33 3 (1) @i/ wahe 5=3 o L (B pgslSN ozl ol OF I Sl
) iy ol 887 Jerall (5SS miey Y B! WIS Calig S 1 ol alt Janso gLyl I OLadY! g
(A5) jrpt s
il O Bghe by Bghe ity B 89y zelt 5L sl Y B B3grgall ol 1S5 Blie 2 Jgur

@S| piha(dlardly Bgladl p sl sl oS oo Bgld) 4501 sl
&“.5.‘*.!\ J,.a.'.d\
Blygl Blw 9k Blys! Al JyRts
2.67+0.007 1.54+0.03 1.3+0.04 6.3+0.05 Nd 3.4+0.03 Cd
1.43+0.06 1.0+0.1 0.5+0.02 1.7+0.006 1.67+0.05 1.56+0.025 Cu
1.67+0.006 2.0+0.02 2.2+0.1 4.75+0.004 2.56+0.03 5.82+0.2 Pb
1.2+0.00 0.67+0.04 0.4+0.03 1.9+0.1 1.57+0.04 1.87+0.04 Mn

Nd= not detected limit.

183




3.;«\))5\ Qj’n.u J..i»\.d\ gs"k"“ J.d)f.oj\ cﬁ\:ﬁj

p3ee3Sl S5 31 dgl Al Ol B stpL el 1S5 2 el (4 Jgdr o

ol B 1585 del Jonw Al jabiall Ll GBIy B 1385 Jol o) fow o B BLI B ool
p3158) Lly slagl Sgdl p3lan o8 Bhm Banb B (B gayielly e LI bl e S e
o Bghe Sl B dogp50dl QUL o Olgaddly O o IS 4ds Byshs I iy My (Ol
sl (Sos Loyl iy Lwy doeall (B pabell iy DL euor B dlil pobiall 408101 LN

(8 2 1y gty ddoudly 39wt SR gaog Soghil) Lger Thd5 dodall L)

Lol S Bgho g Bghe A B A8 9)20dl 4Ll 51l B 839z gadl polidll 1S5 m Bylie :3Jgur

035 [ @akad ety Bohd! b AL s o5 [ eiks Bohod! AL 513! il

Blyg! Sl ygder By Sl ygder Je
2.1+0.1 1.21+0.01 1.72+0.03 6.3+0.01 1.21+1.00 1.82+0.21 Cd
1.00+0.02 1.6+0.2 1.0+0.01 1.7+0.8 1.20+0.9 2.8+0.8 Cu
1.20+0.07 2.5+0.05 2.4+0.3 2.41+0.2 1.5+0.05 3.5+0.92 Pb
0.9+£0.01 0.6+0.07 0.21+0.32 2.0+£0.3 0.9+0.9 2.43+0.98 Mn

331 JA OV Bgho g Bghe By B degysall AL 12V B 03gzsell ol (S 4 gur

@S| paha(dladly Bkadl p8 3L sl @S] oaks Bokal) L3N 5131 )
dlyg) T 298 Al dl 29 o)
0.01+0.5 1.2+0.01 0.9+0.01 1.02+2.8 2.0+£0.01 0.9+1.0 Cd
1.01+0.02 1.2+0.3 1.9+0.01 2.01+0.2 1.9+0.34 15415 Cu
1.2+0.08 1.87+0.06 1.4+0.3 1.5+0.9 2.9+0.21 1.2+1.7 Pb
0.52+0.01 0.2+0.07 0.2+0.31 1.5+0.2 0.5+0.9 2.5+0.31 Mn
Sl 3!

g 85 gms ity sl g u’p\fiﬁ\ CW <& FPNE SN & B R 2 j SULl jamd ol eF
R <ldg Y 8! ‘.-.GJ”:"‘“ g s 1) o ATl doludg dldzl! }.pl.ud\ o blgoee OLd Ldoes
sda OUl dpdos Corg uid ¢ Jlgie Sy b IS gl Olilg of Slabiias IS8y UL e 2SO0
A Oaladl e gilgmt (e o M e LI

Boho duus 3blue o dnde UL p) Dyl s LT slgw 63 Y degy5all SULI o Dl por
) I LS oy b B i) 55 By AL il gl 51 gt

)éw\

Ay oy L o Aoty sl polal sluall gkl (1987 0 we Jeloms! Bl Gluomdi—1

LBl o gall dmalr ¢ LAY Aoty ) IS paaerle
2-Benabid, H.; M. F. Ghorab and A. Djebaili (2008). Cadmium as an
environmental pollutant use of plant as bio-indicator of pollution (invivo
experimentation) influence of cadmium on chlorophyll content of Canadian

wonder beans Phaseolus vulgaris. Res. J. of Applied Sci., 3(1): 66-69.

184



2017 95 22ume (ol 348 Lol &)l dst ) Aes

3-Diaconu, D.; V. Nastase; M. M. Nianau; O. Nechifor and E. Nechifor (2009).
Assessment of some heavy metals in soils, drinking water, medicinal plants

and their liquid extracts. Environ. Eng. and Manag. J., 8(3): 569-573.

4-Diet, Nutrition and the Prevention of Chronic Diseases (2003). Report of a
Joint WHO/FAO Expert Consultation. WHO Technical Report Series, 916.
Geneva: World Health Organization.

5-Eskin M NA and S. Tamir (2005). Functional foods and nutraceuticals.

Dictionary of Nutraceuticals and Functional Foods, 1:377-378.

6-Ferrer, L.; E. Contardi; S. J. Andrade; R. Asteauain; A. E. Pucci and J. E.
Marcovecchio (2000). Environmetal cadmium and lead concentrations in the
Bahia Blance Estuary (Argentina): Potential toxic effects of Cd and Pb on
crab larvae. Oceanologia. 42(4):493-504.

7-Haider S.; V. Naithani; J. Berthwal and P. Kakkas (2004). Heavy metal
content in some therapeutically important medical plants, Bull. of Environ.
Contamination and Tech., 1: 119-127

8-Haider S.; V. Naithani; J. Berthwal and P. Kakkas (2004). Heavy metal
content in some therapeutically important medical plants, Bull. of Environ.

Contamination and Tech., 1: 119-127.

9-Kirtika, K. R. and B. D. Basu (1991). Indian medicinal plants; Shiva
Publishers: Dehradun.

10-Parman, V.S; A.K. Gupta; H.N. Jha and P.N. Verma (1993). Metal content of
the medicinal plants Agaves marianum, sambucus nigra and Silybum
marianum. In: Ajasa, M.O.; M.O. Bello; A.O. Ibrahim and N.O. Olawore
(2004). Heavy trace metals and macronutrients status in herbal plants of
Nigeria. J. Food Chem., 85:67-71.

11-Pendias, A. K. and H. Pendias (1992) Trace elements in soil and plants” 2nd
ed. Boca Raton. Fl. CRC, Press, 365.

12-Pendias, A. K. and H. Pendias (1984) “Trace Elements in soils and plants”,
2nd ed. Boca Raton. Fl. CRC, Press.

13-Solé, V.A.; E. Papillon; M. Cotte; Ph. Walter; J. Susini (2007y. A

multiplatform code for the analysis of energy-dispersive X-ray fluorescence
spectra. Spectrochimica Acta Part B 62 (2007): 63-68.

14-SAS. (2012). Statistical Analysis System, users guide statistical. Version 9.1th
ed. SAS. Inst. Cary. N.C. USA.

15-Shumacher M.; M. A. Bosque and J. L. Domingo; J. Carbella (1991). Bull
Environ. Toxicol, 46, 320.

185



Iraqgi J. Agric. Res. (Special Issue) Vol.22 No.9 2017 5

MEASURING THE CONTAMINATION PERCENTAGE FOR
HEAVY METALS OF SOME MEDICINAL PLANTS

A. M. Habh
ABSTRACT

In the current study, the concentration of contamination of some
medicinal plants (Trigonella, Carum petroselinum and Piper nigrum), were

measured of heavy metals for dry weight of plants planted in polluted areas in
Adhamiya, taken which after one month of cultivation in green house, and

compared with plants grown in non polluted areas (Department of Biology-AL-

Mustansiriyah University). The concentrations of toxic heavy metals were

measured by XRF (X-ray fluorescence).

The results showed that the concentration of cadmium(Cd) differed
according to the plants used in the experiment, The highest concentration was in
Carum petroselinum where it reached (118+0.6 mg / kg), while Cd in Piper
nigrum samples recorded the lowest concentration (18+1.2 mg / kg). The
concentration of copper (Cu) in the Piper nigrum was the highest(6.1+ 0.82 mg /
kg), and in Trigonella decreased by (3 + 0.95 mg / kg ), while the lead component
(Pb) recorded (150 £ 5 mg / kg) in the Trigonella and (98+ 5.5 mg / kg ) in Carum
petroselinum. Manganese(Mn) recorded (257+3.8 mg / kg) in Trigonella ,followed
by (126 4.9 mg / kg) in Carum petroselinum and the lowest percentage was
recorded in Piper nigrum (5 = 0.25 mg / kg). It was noticed that the concentration
of the toxic heavy metals were different within the plant parts of the same plant,

where the highest values were recorded in the leaves compared to other parts .By
comparing the concentration of elements in the various plants used in the
experiment with the minimum and upper safe limits of the heavy metals

approved by the World Health Organization (WHO) and Food and agriculture
organization (FAO) in food and vegetables, It was noted that the pollution is very

high and that plants cultivated in Adhamiya is unsafe for human consumption.

College of Sci., AL-Mustansiriyah Univ., Baghdad, Irag.
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