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Abstract

Due to the importance of using plant materials such as tree gum in industry, quality control of these
materials is necessary to ensure human health and prevent environmental pollution. Gums play a
stabilizing, emulsifying and tissue-improving role in food and medicine. Edible gum extracted from
Amygdalus Haussknechtii (Arjan) tree contains some essential metals (zinc, iron and copper) and
toxic (lead, cadmium and nickel). In this study, the concentrations of essential metals such as zinc,
iron and copper and toxic metals such as lead, cadmium and nickel in the gum exuded from the Arjan
tree that grows in three regions (llam, Lorestan and Fars) were measured.

In this study, the concentration of essential and toxic metals in Arjan tree gum was measured based on
wet digestion method (acid digestion) using ultrasound and atomic absorption spectrometer. The gums
samples, after being ashed and digested in hydrochloric acid, were placed in an ultrasonic bath
(ultrasound) at 40 ° C for ten minutes. According to the measurements of the samples from the three
regions, the highest concentration belongs to iron metal. Based on one-way analysis of variance and
subsequent t-test, there is a significant difference between the concentrations of toxic and essential
metals in the three regions (P <0.05).

High concentration of lead and some essential metals in gum samples could exist due to high
accumulation of this metal in soil. Therefore, continues monitoring of toxic and essential metals in
edible materials of farmlands plays an important role in reducing the environmental risks threating
human health.

Keywords: Gum, Amygdalus Haussknechtii, Rare and Toxic Metals

1 - Young Researchers and Elite Club, Arak Branch, Islamic Azad University, Arak, Iran
2 - Department of Pharmacology, Lorestan University of Medical Sciences, Khorramabad, Iran *(Corresponding
Author)



AD

O3yl &S50 (5 4 3l o gl oo Y S5

& (b5 9 olge

oolaiwl 0 yg0 (o2 Lol Slg0

Sl ) e S 95 Ve o)l dihie Jobxo
Syo S ph Ele S5 5 e pseadlS 8l s s,
slo clale G o ool adgl o,ls ddlate lgin yle]
55 ol abs 4 b Jolono cl Jlge (9,5 33, Ll 9,5
Sl SS9 000 1000 agd oals oI5 g g ek L
W5, agd Sye S50 5V esls 5 CukS L (YY)
SlbT o eslinal o0 (Slasnsh 5 slated o)l als
g ol (1V4) apl S50 Joloe 50 il SO oy
e b 90 ol alwy 4y By )b ol Jlgie jb iz G
Gol bl 5l e 0 ealy g wodd olS) e g
o8 ol GialosT Joye wonds Sas g jrad alSiole]
Sl eole Lulyd o 5T 5 silweslel Sl ads
s plol lagme

W oliws

(F-AAS-670, ales o5l ©iz (5 g Sl olfiws |
5y b aiges yo @lils LT g Shimadzu, Japan)
e e VA &ju8 b (Ggo 1d glsel ) wigwl gl alox
silw ool 51, PFO1100 o5 SRS Juw Lkl cslo

ey (2N, Fe, CU) LS &l3ls laia (608 o5l

doddo
Slgs il Cow ojlgen Ll FW e 5 cunrS
Spas (Shs> olge g0 4y a5 Sl )0 S9zge olierd
Ol olaie g (05 5 oslal g ST S )ls I8 0ed (o
& Sxre i SN Cedle el Sz (ploend Slge
ool b ook 5 ol aiws la jes (F gFYo))al
g oaS Ggedgal ¢ oSl plyie 4 &S wies
G azxg L0 Syl 05 Sliss olge ;0 odins Sguge
1 ok sl G393l 5l ealial & LFALS e oles
395 My (29)13 5 (2ME Olge )3 feo )5 ((Shg lge
Amygdalus e o6 L o550 (Vcwl atsls Sg3l
Ghie j0 a5 col glaziz o L e, haussknechtii
C5 5 65 e bl lo adhais )3 ohg (ol ) il
Fongly dee o)l g, (L] g Gl ()l %
plob co o gao 4 (oL ol (V USS) (o5, oo 50
ge o o oo 51 olsls oolitud & azgi b o)l oS
il jo 39290 (olend dlge p ojlla g JyuS o STyy>
5 Gyere ols e Jose OLLS 5 ojle gol; Coenl
4 sl o Ol gy dve S g o Gayb ) e
ol ey s Jiie Ll 5l o Lbgls olsal 5 Lo el ¢ iy
Seadls sl &5 (pom D38 5 (55950 DI e (5 T 05l
Wl o STgE lools &5 Gas 48 wites b ol
dgad o dgzge ShilE ST sy (AWMl e 5 55500
a0) 5 i 5ol diged (53l oolel oleds, 5l e LS sl
G5 e g s 9l gl SeS a4 5 pan ol o
b OVl snd solitl Sgo 1 glyel SaS
ICP-MS, ICP-OES, AAS i _alaus cless,
C Geios ol e TN )wlead eslitul Sl LT g
glpel S5y 5 el ) 5l e diged (le S 5l g
Oy 3l g deo sl dised (il eolel (gly Sigul sl
2 wlils ST gl (AAS) I Cda (5 g S

S oolazwl ladsgas



S 5en g 08l jaee

Sglss Gy g ool s cdale ()b 5 @] sladilaie
5 Goare R ool Gl alils L cble b sl
el lie wl® g ledsho ar (y5aST JUS 50 (cope jlomn
a6l igai 4 bgype gl gy 0ill el Ly (VE)s s
o oal el o jls gl ol 5l 4 clile i aibat
FYVIO b oy ailaie o (MQ.KG™) YOVIOF 1 65,0
oy Hlis ol il e b)) aihaie ,s (MY.KG™H
o ogzg Bl ge 03yl oLS Gewo y0 ool Fge I8 lade
* S92 055085 w3l g9 Yoo 5l Gt 0 Shee sl 595
S slanlp o gyepe 5 Sl R g il
Ol dihie foo 6 diges 3 5y, B cdale L(10)s)l
S ol clile gl ine g a5 ol (MQ.KG™) ADIDF
el pi o0 ailaie 9 sladiged 4 S 18l clale
HE Slien 42 595 318 0979 (sonims (Lt ool Canay olie
wo FlL ol S e adlige Gl obS Eee o Joed
Bged ;o 3B cul e (V)owl (pg)ls 92 5 (29,50
15 MGKG™) FIXA (s g 058s 3035 o 4y dilaio 4w glo
GrSoal il oo oyl e MMGKG™D) BAA b ol
ol &l e gz ol ) deo j0 e I3l clale
Ol Gy 4 (SThos 0lge 3 03le (pl 0 )5 G5k 51 I3l
Sy Sledgh 0 Ses 53 JSiie G950 a9 0205 0l
M oy il gl s GWST Sl g 0nd
4 oazg b OVash o (B9 9 ol (oras ooudD
S S5 am oy oo ) sz o enel ey ol
O3l ol oo )3 S 5 0 gl o SIS 0lis
il oo Jod JB
‘Qu}o.a”bagd.ala;.ou)ogijol)léwm
o omilsly Jalos Ggesl el sl ol YIS o
Ga9re 3 o S8 Clile o L cws ol v 5 48,k
0,18 3925 (5,8 gme Dyl adlaie aw yo

o Dl el (Sl <S5 9,0 Sl chale (Sike
clale 1Sl ol 0 o0lo iuled Y USS o o] =i«

4 ) g )l ) sla dadlaie (o (55900 Sl

44 )ub O o e ‘@)‘Msoul dolilad NG

s b epls Shimadzu o5 ,s Jlusws o5l 5 5 aiges
A oolawl ¢p3Y olge (38 (gl o /e v )
&bl 3JGT
wibte Gl ool polie 5 ond S5 b 4w lapUl
5 VooV ST sla)lidl o 5hisads (315 eSilee 3500
Sre 38 sslitwl (5,bl Slwlxe sl Minitabl6
5485k o ubly Jelow i b gl Gl Dols o)l
potde ar /o0 5l a8 P polie ol gusy T oyga3l b g
b lojloged muy il (o0 @S e DoliS o5 Iy (g
A5 plool Statistica V. 7.0 1330 6 5 5l oslasal
L aigos g5t oolol g,
200l S35 Ggy de b 058l dkee sla aiges
e S wiad sl gaz o)l s bl ol ) slaailats
Colo £ Soer 5 00,5 (35 s S5 5 1) Geo diged 0
4 aiged B oold 41,8 0,65 40 ugmudew az 0 Voo glos o
OO LAl dged (ad Sy Sl G sl had S
Jiie o YO oz b a1 ol slae ST (oS laiie
g 03ged man (V1) sl So)I59,000 (g)lade ;0 g 008
Q) o odiluy cwow YO oz & yhaie O b diged (o
50 480 Ve Sy el [0 00l pas diged (Zolyd o
Al ool J1E ugadi az g0 T sles cou wigl gl plos
L L wiged o 35250 58 ke gl sobel Uolie bl b
W 6,25 03l il i (5 yog 2 gl olSEd
5 (ome 9 S5y 02D PleS Sl Clile (s cnl o
homgly deo 0 (U5 g poeedlS o) (oom OIGE
Cowdy @l wlol 28,5 18 gy 9550 05,1 &30
S9) gez oo sl Wiged yo Ol cdale V Jgax [0 el
Dol 0 b o) g L)l ) sle ddlate o ond
ey dnle Sl Slaye (ST by, )l
e eolils (655 ol by pe gl IS Sl giis 5o
SRl e (e oo ©)lse den 3 D 03

s sy s oal Whls clale b)) ddlie o el Coesay



AY

aglis 5 liw J<EMIK 0,8 il O jso () 4 adlais 4
5l )le ddlaie dw )0 (6,900 Ol clale 1SSl

2Bl g0 oo BSOSl )

OSle (pyeS g spepe Sl chile (Sl on i
Olsy) dilaie oo (5 diged 4y bgyye o I3l clile

ey (2N, Fe, CU) LS &l3ls laia (608 o5l

mg.kg™h) Aa 5 mg.kg™) vavis «mg.kgh) Vssins
a ysShe sle ailaie o aw ohils clile (Sl s ol
van 5 mg.kgh vy oamgkgh YR ey
YOS o ond 4l b s cds bas i)l Mg.kg™h)

0l 9 Ml (plw (Ll dw 5 oo (G diged )0 (0w 9 (5798 GIFHE (5 oud (5 1 ojluil ald Y Jguar

Recovery%o RSD% Detection mean + SD metal province
limit (mg/kg) | (mg/kg)™™
2\ \Al /YA fLa/voty Ve Fe Lorestan
19 Y/Y -I¥N S ADIDFEN /Y Zn
A0/ VY -JOYs FIYAL. oY Cu
vy \AX -IFY ANt /0Y Cd
AN YIv .Y YA/¥fL-/FY Pb
v -1y JFAN SIAE]N Ni
40 fI¥ IYA YOV/OFEYNY Fe Fars
AN Y/Y -I¥NF YIFAL [0 Zn
Q- VY -jOYF OIAAE- [+ O Cu
A0/ \AX -IFY VYO JAY Cd
a8y YIV AN YY/IOY. [PV Pb
vy -1y JFAN VIV vy Ni
99 At /YA FYV/OEY/AQ Fe llam
14 YIY -I¥NF \OIY O /VY Zn
vy VY - oY Ot/ YF Cu
A0/ \AX -/FY Y/AE XY Cd
v YV .Y FOIFVE- - £V Pb
AAIY - Y JFAN \ARE IR Ni

MW dried weight Sis ¢ aisei 559




S5 g 08l jaee

WSO\

A9 5l BF o leds (s baxs g (Ll aslilad AA

09318 5 31 syl (ylinsl w53 (goms 9 (53930 SI318 (MY.KG™) Cile (o jod dums o —Y JSCis

Fars

Ilam

Lorestan
o]

130 140 150 160 170

95% confidence|

(MG.KG™) o 31 (A) (559 30 I35 (5:Kilua 3 (B) (o I3l il (yuSiln ¥ JS

A S cale o iy Gl adlate 4w jo gla diged )
sladibio ladiged a0 (omyp Sy9e DB ple
S oeSibe clale cnpiin Gl i )8 s Ol
VAN e s 5 MQKG™) VSEIOF (oy5pe o3l
Sl fao gros 35 4 azg b axil o (MGG
Sl e S g 65 ojlal i Gl digas )3 LS

Db oe (55970 sl oo Sl Aigel )0 com 5 LS

(e 5 83, 02N Sr9pe D3l il (5 (Bedons ol 5o
foo Sladised 13 (S5 9 pseedlS copm) (com I3 4
Wy Glpl adlate a5l S 5l et gl
s cdale jo 5l S e g, ddlaie oS sl lid s
5 s sk ) dibie foo (5 Agnd Sl e
Sope Ol Sl Chle (n S g e Gl s

ool 5 el MEKGH VYA o s MYk V55105



A4

12

the marine clam (Mactraveneriformis).
Carbohydrate polymers, 2013, Vol.
92, pp.106-113.

Singthong, J., Ningsanond, S., et al.,
Extraction and  physicochemical
characterisation of polysaccharide
gum from Yanang (Tiliacoratriandra)
leaves. Food Chemistry, 2009, Vol.
114, pp. 1301-1307.

Salkhori, NY., Ghaemi, N., et al,
Biosorption of heavy metal onto
microorganism. J. of Biological
Science, 2010, Vol. 40, pp. 51-60.
Al-Saleh, 1., Shinwari, N., Report on
the levels of cadmium, lead, and
mercury in imported rice grain
samples. Biological Trace Element
Research, 2001, Vol 83, pp. 91-96.
Nazir, R., Khan, M., Masab, M.,
Rehman, H., RAUF, N., Shahab, S.,
Ameer, N., Sajed, M., Ullah, M.,
Raffeq, M., Shaheen, Z.,
Accumulation of Heavy Metals (Ni,
Cu, Cd, Cr, Pb, Zn, Fe) in the soil ,
water and plants and analysis of
physico- chemical parameters of soil
and water Collected from Tanda Dam
kohat. J. Pharm. Sci. & Res, 2015,
Vol. 7, pp. 89-97.

Soylak, M., Tuzen, M., Souza, A., et
al., Optimization of microwave
assisted digestion procedure for the
determination of zinc, copper and
nickel in tea samples employing flame
atomic absorption
spectrometry. Journal of Hazardous
materials, 2007, Vol. 149, pp. 264-
268.

Brunori, C., Ipolyi, I., Macaluso, L., et
al., Evaluation of an ultrasonic
digestion procedure for total metal
determination in sediment reference

vy (N, F&, CUY Sl l3ls aie (6,65 o3l

&l
Zih-Perényi, K., Jankovics, P., Sugar,
E., et al., Solid phase chelating
extraction and separation of inorganic
antimony species in pharmaceutical
and water samples for graphite furnace
atomicabsorptionspectrometry. Spectr
ochimicaActa Part B:  Atomic
Spectroscopy, 2008, Vol.63, pp. 445-
449,
Somer, G., Unlii, A N., The effect of
acid digestion on the recoveries of
trace elements: recommended policies
for the elimination of losses. Turk J
Chem, 2006, Vol .30, pp. 745-753.
Hashemi, P., Hosseini, M.,
Kakanejadifard, A., et al., Dispersive
Liquid-Liquid Microextraction of Cu
(1) Using a Novel Dioxime for Its
Highly Sensitive Determination by
Graphite Furnace Atomic Absorption
Spectrometry. Journal of the Chinese
Chemical Society, 2010, Vol. 57, pp.
111-117.
Hashemi, P., Hosseini, M., Zargoosh,
K., et al., High sensitive optode for
selective determination of Ni ** based
on the covalently immobilized
thionine in agarose membrane.
Sensors and Actuators B: Chemical,
2011, Vol. 153, pp. 24-28.
Persin, Z., Stana-Kleinschek, K.,
Foster, TJ., et al., Challenges and
opportunities  in  polysaccharides
research and technology: The EPNOE
views for the next decade in the areas
of materials, food and health care.
Carbohydrate Polymers, 2011, Vol 84,
pp. 22-32.
Wang, L., Di, LQ., Liu, R., et al,
Characterizations and microsphere
formulation of polysaccharide from



S5 g 08l jaee

17- Dadalahi, S.,

obtained from deposits in internal
combustion  engines by  ICP-
OES. Fuel, 2009; Vol. 88, pp. 1955-
1960.

16- Winiarska-Mieczan, A., Nowak, K.,

Determining the content of some
minerals in fruit and vegetable baby
juices.Journal of Elementology, 2006,
Vol. 13, pp. 11-15.

Nabavi, S., M.,
Kheyrvar, N., Bioassay factors
associated with the accumulation  of
heavy metals in the tissues of the river
(Barbus grypus) in muscle and gill
grypus  Arvand  River. Iranian
Scientific Fisheries Journal, 2009,
Vol. 17, pp. 27-34.

13-

14-

14 )..\.)L) ﬁ&\co)Lo.:: S Ja.w 9 uLAAo\J‘ dolilad q-

materials. Analyticachimicaacta, 2004,
Vol. 510, pp. 101-107.

Mohammadzadeh, A., Samadi-
Maybodi, A., et al., Determination of
trace elements in soil, leaves and fruits

of  Quercusbrantii grown in
southwestern ~ Iran by  atomic
spectroscopy. SpectrochimicaActa

Part A: Molecular and Biomolecular
Spectroscopy, 2013, Vol, 113, pp.
423-426.

Musavi-Nadushan, R., Salimi, L.,
Determining the concentrations of
nickel, lead and cadmium in
Barbusgrypus of Dez  River,
Iran.Journal of Mazandaran University
of medicinal science, 2014, Vol. 23,
pp. 232-36.

Do Socorro Vale, M., Lopes, GS.,
Gouveia, ST., The development of a
digestion procedure for  the
determination of metals in gum



