DOI: 10.22122/jhsr.v13i3.2876 Vesnu Publications

oliw 393 bt 43 3ggfume dilaio 7 9 9 (5T 9 ol T LT Qo 3 S T (oM Sy U 3 5!

e gy el dassa [ 8 plilllay dssis | ESONS 4k s

02,59
Sl (5 i a1 SalsT T 55 St T8 42815 JU53 4 1y Jamnis 5 e S5 15 0 it 45 4 3505 3 5 A3 4 T e 55 4T 1ockio
ailate i 5 GOLT o2 O e o ST (2l Sy d Sa b sl andlas ¢l 2l 3ol JLs 4 O (et (51 ) (Sl slael OT (VL Cale o7
28 8 D) o O 5 Ol 53 355000

b oSy T Chle | ovin @503 (65LwosleT 1 g oT o & (6515 55 g0d o dilata Eol5e 03 s se i Gl Sl copmen 5 LT o d OT laole 51 il 9y
A ol (Inductively coupled plasma mass spectrometry L ICP-MS) o&z..s

A Jol (0SS 08 ) /Y8 5 G2 p 8 o) VYVO A 5 4y 3 shue ailate i 5 LT e b O (lasipai s ST il I o SiLe sl
oo BBt 1 2S4S w3 8 acslous Ols e 5 065 5 O35S 05 S sl s T s b 1 ¢S, T (Chronic daily intake L CDI) e 50 4155, <o
ol ] i 5 0iS OIS 03 9w 53 T aT s 4 5 V) 03,5 4 a3 o o 2 e 3 (FoOd and Agriculture Organization) FAO 5, =il 5
g 3503 513wl b 5 oS OIS 63 3dme 53 i O3 e 5 DT OalsT g 4 D355 05,5 0505 4 ailate OUSTLo (51 (5 1) st g ¢ IS sb 4 15 05 doma®
02 ST mlie J 287 el I8 31 oSt )T e Ol ol il pebane 5 (03 Sk 5 358 0 el ol S 3 hie ailaie 150 3LT 5 08 DT 8 5l o

[ Downloaded from hsr.mui.ac.ir on 2025-07-17 ]

[ DOI: 10.22122/jhsr.v13i3.2876 ]

15 Sy g i adkaie

o Sy i 0T ST 1 S0lS” (S0 319

Ol )3 399hise aibio iy 9 55l 9 (Fneld] O qalie 5 S (oW Stansy (o231 g S0 s yin Sl ctibio Jllly o @SOS g

WAS/Y/Y lie Bl

J Ot dn b (ol Ladadtiy 1 (S o )3 5 p S5l g2 p S o Voo
2 i Sl A) Sl oad ()15 a0 1) 1 p S 9See Voo
odiiul 3,90 (6ilel 9 2 9 C5u (ealdl e (9L ke 4 3Ll (S
Sty Syl oy 029 gonj5 g e (glacol jleolinal 2,5 00 )18
JUisl 5 oas S VT ol e Jalidl el (55,5l ¢ 30 o)l
dylgs (B y3 A ) 4 Amd e il 1) ol calize (sla izt 4 )l
oS ) Syl (VL 35505 Ly 5 oS (a8 (05 Jis & jnie
G5y 0dct plog] Sl Loll yy hlSam 5 5 lan (V¢ 1Y) 395 0
2 ll a5l YL ) @ 50 pwedlS (e ollp 5 sla)l3li oo
ile i A3 51 (B (V) 05,5 ()13 (p)S5hS 2 5 9)Se +/110)
sl I8 e YLy el ) US55 Sitan)] a0 i0 cp9)S epggadls
5 Al o Siany] (OF) 2l STl 015 E3lggo b s el el
O mten Ll 03,5 lasl (5 3)l s g S ¢ gy los cilizes slaol,
el )3 i oy Sl 39y Al o 0391 OI G pmo ] 395 aito

YAY-YA5 () WY YA Coodls plls cligios alore oy liws 395

AFAO/F/NF tdlas ol s

doudo

adox ) oS (lidba ) @l o ple (Sogll o8] o Jls
l5dd 352y ol 48T )18 G Lo o Sitimgy a5 250 S|
L (SLS Sialosd) b sloaial)d 5l 26 Sl oo o glie ) S
Ll (55098 g (tmio «cs e S adss) Sl slaclld I b
ChS LS el St SIi & 6550l 5 0y U gilie (5390 ()
Sy Clh 5 alS 5 S5 ls oyl o S eatl] ol (Y) 33,5 o o
sl gl (i sl 3 9 (i 0s 4y ool 2y ol 3 g
ElysiS 31 6l 13 Saian] 4 039 slac]  lalllas () 15 o
Gl o)l 3525 ol 5 LLL S5 et (UKL el alox I Lo
P eSS Yoo L Ve 5l sblio ol o o] ) Sl
lin,S slm i ol 5l iblie )3 pimen (F=F) ol 0l i )ljS
S Slime) Litia b Syl a0 0l 5 S (Sogll 15 ol 5 ol s
5 i 4o gblio ool 5l (B S Syl clale (Y A) ool o

Oyl e heitio B espudio > b yd (9 g pale oKy byd b mlio 0uSily cuyj Layze 09,5 ()l owlis) S (ggomitily —)
Oyl xhetio B ypuiio > ol )d 9 g pale ol by s mlie 0aSLily (i Lazes 09,5 ¢ Lokl =Y

Email: sblooie@gmail.com

htl (5 el Rl ¢ypo ple 018l  ouslis ype 095 lykil —F
bl dbas 1 Jggmmo odiowm o

Yay

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i3.2876
http://dx.doi.org/10.22122/jhsr.v13i3.2876
http://hsr.mui.ac.ir/article-1-963-fa.html

[ Downloaded from hsr.mui.ac.ir on 2025-07-17 ]

[ DOI: 10.22122/jhsr.v13i3.2876 ]

5 Soglemer il an @ slodiges ol oniman 2,5 o3litl S5 s
s sl Of by 782 (sloiges i) o8tloj] 4 82 (sloiges Jlis]
e 00,5 S gl D ogamdis 43 100 slod 3 el FA Codo &y
ol o ¥ g Jite main I 4 75 08 Ol sladiges 1 p )5 4/
e 4y 5 onlider mle aidd & JIT o il b 4 Lol S5 gilgu
Sl 3,5 i Jslowe b 15 88101 Il & STy cg,m 52 o 1510
J,_lz“\_g‘)_?\3:4&&53_&@4@4@@:_159g_éu,2é[uos)9'lc4w>44
obiluny il oo Voo s 4 platie O b g osid padts 45903 05 03] @l >
L Sei)] cdale (o Sojlusl s zls whatman 32l b ¢ e 9 3
Ly ICP-MS) oLl ooy Jos ¢ ay> siog Sl olSiuod
4,5 pll (Inductively coupled plasma mass spectrometry
V$ a5 i SPSS (gl Jl3la, 5 5l Lmodls | dog g
9= Jley ai oolaul (version 16, SPSS Inc., Chicago, IL)
550 KOIMOGOrov-Smirnov ;yse;l (wlwl p (isgs 5l Juols claosls

W8S B

Laassly

O > S clale s gl (WHO) g catligg lojlo 3kl
pS5kS s p Sl N0 @ sl g 2 e S e oY o aela]
5 o ] e 3 Satany] Ebile 5 Silio (sl 005 L gl
P51 VR gy il Wigad 5 31 2,5 Ske VYIVO 5 A i 4 o)l
o ol 3 i) Clale g 3,15kl b duglia 13 85 351 S5k
Claasses 1o ¥e g oyl O ladiges oyd Ve g 35kl do I 2eS
Ly bl lpe bl 20kl s ) 5V e gl g5y s
sl Bl jobo an gy g ol Bymo 3ok 5l e o 5 St
() Jgiz) 03,5 dslone (1330 9 005 (5395 slog)S

[

L PDTI) idgmo dilipy Jmod Jmtl bl 3 (3 s
«l— #Public end-user driven technological innovation
SrSIB Lore 2590 Oliee 45l oY (e gl (6 )loss Sy pulne
World Health Organization/Food and Agriculture Organization
atelye (lise e St ol o) 3 i iy SIS ¢ p)S e oo
US EPA) LS pol e bamo cbolis uilil 5, 5 il jlos Chog g atie
(V) 45 exlézl (United States environmental protection agency |

(VY 00) 23,5 swg Slals g 4l S wlio oy oy el Sl o
0290 Ol B yims ol (6l (5)lons Sy 0 S50 o sloygSTl 1 (S,
L WHO) e cetlige gl 3t J5ib LB s 50 o St
o Syl cbale wSlas ¢l (World Health Organization
(V8 V) calid pp)S e +/+) Wl Saselis]
Jleinl g cnnb 35l o & sl (galp oMl Sy 2L5)
axe e (cLoos VT L agalge dawly 4 (oo e il 51 alox]
35250 Sl )15 (VA) 29)000 I 4 Cumer b o qomaiS ) S5 (6
conlplis sl ssluy bl & 1) dalats 3 Syl jouis gglive dalais jo
@t 92 @l 3 Sy juf Sy L)) adlllas (4 aibaie )

WD () 2

Ly,
&= 3l g 00 bl jeprealy Gl jeed (b Jlad (35 3 d95lare adlate
483 B g do ¥ Lldls Job o adlaie opl bl o Slogl oyl ypis
Ladds Woann ) oldlia joye 5 (S0 aids 0F g2 p T L
(V) JS) sl o @l (Jlouh 4By VA g a3 ¥

@

Syl8 pdh gai slaculis g dadllas o) go dilaio | Jsids

dgai Vo g adlaio )3 d9250 0y ol 1 ol Wigad ¥ ety plol gz

Sgghie adlaio dcjia Vol 2y 4l dbged copimad 5 ()bl ol ;I
Sl ol ladsges Sy clale o gl 0008 ()8l
Y >) el PH a 5Ly (gl ¢ 25 031 o ¥Y Whatman

(01350 3 QL) S48 098 duw) jlod pgpan daalano 9 1 9 3T 8 pumo B b 5 (3L 59 Sew )T CUALE 1) Jgua

VXY
VY- ofs oo XY ofes oY ofeseYs
VY oo X¥ ofee N ofs oo XY

THQ  Totaleory | PDTlaie | PDTlwater
offe 0 o5Pe offe o oY offo oo\

(g/day)Rice (ml/day)Water (Kg)
0

v 00- Yo OlSa S
g Ve #0 ks
M- Y- - % Sl

PDTI: Public end-user driven technological innovation; THQ: Target hazard quotient

Yay

WA 50l /¥ 0)ledd /Y o /oD pllss il aloxo

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i3.2876
http://hsr.mui.ac.ir/article-1-963-fa.html

[ Downloaded from hsr.mui.ac.ir on 2025-07-17 ]

[ DOI: 10.22122/jhsr.v13i3.2876 ]

5 2T 53 )T 2 6y b5

5 oble ) s e oo s 4 oy S o Spdscan (S 2B
o35 1y Jlw DV=50 9 YA-Y s slpogy S cpmly (59 Cyme D481 5o
L o hlSon g oz (YY) 0)b cillas pils yimghy (slaadl b oS ol
e ddlate 5 Sl Si)] (Dol pw pé o gy
OS5 5 el e Cundg cadllan )50 dilaio (sl (V Jgi) s s 0]

S S

S doy (Hel SIS oo Sl gl S el (IS ek 4
o ol B8 15 5l S (om0 )3 onized 5 g 9 o o)l e
D5 e Aoy S| gy b ) 86 slasle | 55l
5 39-Bicn el 0l 3l dgglin dilain oy Ol & S5 ol & do g8 (pinen
rge sl I8 B Sy CBLE lie o ol il s § (23 s
PGB )y Kafl g g o Stan)] (8,8 515 1 5l Gy G2 yme 3

5 Saaltl Ol ol (59, 0 ogase (sloyis cums b Addlgiuiy
ST P e g (295 2 i JAS Gl 55,918 o)l slaoly
o1 5 U cyioan ol ) ol S yy i) s 1 5
3939 3 Sy S o iUy (55, p Ol 218 4 (gl
35 GrSsle o 4 St

D9 oo (S0)8 ¢ S jlgal 5y g o ol (6)Ked I ¢ prizmon (Cal

References

= @ ok ) S )] gy e (Bpan mfy el edlizl |

S WV Bre (i8S a3 L) Slnl 28 8 @ ljg) Spae slse
(Vo) 355 dsle ()5 VO (355 sl 9 59y 0

JB Y adolee 3l gy Bymime g ol el 5ok Sl gy ol

CDI = C x DI /BW ) dolee

:C (ml/kg-d) o5 ailjg, i :Chronic daily intake |, CDI
(29550 aslone Sutd jg glie 1 aasly @ l) Aikoe (KQ)
THQ :Hazard quotient L— HQ) LA g
G5B o yme 13 (e o Cun &Blg > (Target hazard quotient)
S o e Sl el o Ak o ol gy 93 5 St 30
WSS g 45 Coul ol ;L il 6 ) a8 £33 ol Olise ST 395000
Sl 3855 L g yolp curnd ol STl @)las dgp g (slosalivo L8 jlas
) el a1y GBS Gpae oM gl Sl il
095 ool 3o THQ (el a5t 1513 Sl lien ) i 3,90 38 oo

395 2 0% 039 PSS p p)S e o[ Y As gl (Reference dose)
(/&) il e

J

HQ = CDI/RfD Y dsleo

09,5 1y St Wligy (BL > clale ) Jguo jlosal cond 4 b

s prSke) Lo XE g el XY e feo¥ i a oye g 065 (S8
Wligy ot s Jraos BB 4> 51 208 85 Wil (395 59 o 05 PSS
A3k o FAO/WHO oui slgiiy, (Tolerable daily intake L TDI)
B sl § By St cbale b ey 3 oS 5 Halder adllas

1. Mebrahtu G, Zerabruk S. Concentration and health implication of heavy metals in drinking water from urban areas of Tigray
region, Northern Ethiopia. Momona Ethiopian Journal of Science 2011; 3(1): 105-21.

2. Demirak A, Yilmaz F, Tuna AL, Ozdemir N. Heavy metals in water, sediment and tissues of Leuciscus cephalus from a
stream in southwestern Turkey. Chemosphere 2006; 63(9): 1451-8.

3. Babel S, Kurniawan TA. Low-cost adsorbents for heavy metals uptake from contaminated water: A review. J Hazard Mater

2003; 97(1-3): 219-43.

4. Bhattacharya P, Samal AC, Majumdar J, Santra SC. Accumulation of arsenic and its distribution in rice plant (Oryza sativa L.)
in Gangetic West Bengal, India. Paddy and Water Environment 2010; 8(1): 63-70.
5. Del Razo LM, Arellano MA, Cebrian ME. The oxidation states of arsenic in well-water from a chronic arsenicism area of

northern Mexico. Environ Pollut 1990; 64(2): 143-53.

6. Chen LG, Feng HL. Water source quality safety evaluation based on health risk assessment. J Hydraul Eng 2008; 39: 235-9.

7. Pirsaheb M, Khamoutyan R, Mohammadi H. Study of arsenic groundwater sources in Iran. Proceedings of the 16" National
Congress of Environmental Health; 2013 Oct. 1-3; Tabriz, Iran. [In Persian].

8. Barati AH, Maleki A, Alasvand M. Multi-trace elements level in drinking water and the prevalence of multi-chronic arsenical
poisoning in residents in the west area of Iran. Sci Total Environ 2010; 408(7): 1523-9.

9. Zandsalimi S, Karimi N, Kohandel A. Arsenic in soil, vegetation and water of a contaminated region. Int J Environ Sci

Technol 2011, 8(2): 331-8.

10. Meharg AA, Rahman MM. Arsenic contamination of Bangladesh paddy field soils: Implications for rice contribution to

arsenic consumption. Environ Sci Technol 2003; 37(2): 229-34.

11. Chowdhury TR, Basu GK, Mandal BK, Biswas BK, Samanta G, Chowdhury UK, et al. Arsenic poisoning in the Ganges delta.

Ya¥

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i3.2876
http://hsr.mui.ac.ir/article-1-963-fa.html

[ Downloaded from hsr.mui.ac.ir on 2025-07-17 ]

[ DOI: 10.22122/jhsr.v13i3.2876 ]

Nature 1999; 401(6753): 545-6.

12. Hedayatifar R, Falahi E, Birjandi M. Determination of Cadmium and Lead levels in high consumed rice (Oryza Sativa L.)
cultivated in Lorestan province and its comparison with national standards. Yafteh 2011; 12(4): 15-22. [In Persian].

13. Cox PA. Elements of Earth. Trans. Moore F, Zaeeri K. Shiraz, Iran: Shiraz University Press; 2003.

14. Abdul KS, Jayasinghe SS, Chandana EP, Jayasumana C, De Silva PM. Arsenic and human health effects: A review. Environ
Toxicol Pharmacol 2015; 40(3): 828-46.

15. Singh N, Kumar D, Sahu AP. Arsenic in the environment: Effects on human health and possible prevention. J Environ Biol
2007; 28(2 Suppl): 359-65.

16. Arsenic. In: World Health Organization, Editor. Environmental health criteria. Geneva, Switzerland: WHO; 1998.

17. World Health Organization. Guidelines for drinking-water quality. Geneva, Switzerland: WHO; 2006.

18. Karyab H. Excess cancer risk assessment poly aromatic hydrocarbons in drinking water in Tehran [PhD Thesis]. Tehran, Iran:
Tehran University of Medical Sciences; 2011. [In Persian].

19. U.S.Environmental Protection Agency. Estimated per capita water ingestion and body weight in the United States-an update.
Washington, DC: EPA; 2017.

20. World Health Organization. Joint FAO/WHO expert committee on food additives. Proceedings of the 72™ Food and
Agriculture Organization; 2010 Feb 16-25; Rome, Italy.

21. Halder D, Biswas A, Slejkovec Z, Chatterjee D, Nriagu J, Jacks G, et al. Arsenic species in raw and cooked rice: Implications
for human health in rural Bengal. Sci Total Environ 2014; 497-498: 200-8.

22. Majlessi M, Fakhri Y, Sarkhosh M. Concentration analysis and non-carcinogenic risk assessment from arsenic exposure in
Hasht-Bandi of Minab with spatial distribution model (surface kriging map). Journal of Health in the Field 2014; 2(3): 32-41.
[In Persian].

Y40

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i3.2876
http://hsr.mui.ac.ir/article-1-963-fa.html

[ Downloaded from hsr.mui.ac.ir on 2025-07-17 ]

[ DOI: 10.22122/jhsr.v13i3.2876 ]

DOI: 10.22122/jhsr.v13i3.2876 Vesnu Publications

Journal of Health System Research Received: 04.07.2016

Vol. 13, No. 3, Autumn 2017 Accepted: 21.05.2017

Health Risk Assessment of Exposure to Arsenic in Drinking Water, Irrigation Water, and Rice
from Meydavood in Khoozestan Province, Iran

Marzieh Kolahkaj', Sedigheh Battaleb-Looie®, Hakimeh Amanipoor?, Soroush Modabberi®

Original Article
Abstract

Background: The pollution of water with heavy metals and their entering the biochemical cycle can lead to
environmental degradation. Arsenic in drinking water is one of the elements whose high concentrations have adverse
regulatory consequences for the health of the body. Therefore, this study was conducted to determine the health risk
of arsenic in drinking water, irrigation water, and rice in Meydavood District in Khuzestan Province, Iran.

Methods: Samples were collected from drinking water wells, agriculture, and rice grains cultivated in the area. After
preparations, the samples were analyzed for arsenic using inductively coupled plasma mass spectrometry (ICP-MS).

Findings: The results showed the mean concentration of arsenic in the drinking water, the water used for irrigation,
and in the rice of Meydavood District to be 8, 12.75 mg/l, and 0.079 mg/I, respectively. Chronic daily intake (CDI)
of arsenic through water and rice, for children, women, and men were calculated and were lower than the Food and
Agriculture Organization (FAQO) standards. However, target hazard quotient (THQ) values in the 3 groups were
higher than 1, which suggests that people are exposed to significant health risks.

Conclusion: In general, the THQ (>1) for residents, especially for children, due to the drinking of water and
consumption of rice, falls within unsafe limits. Considering the effects that the flow variations and the length of time
water stays in the well have on the concentration of arsenic, it is important to monitor water levels and discharge rates.
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