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Determination of Zinc in Wheat and Wheat Bran by Neutron Activation Analysis
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Abstract: The knowledge of concentration of elements in foodstuffs is of significant interest. Wheat is
one of the most consumed food stuffs in Iran and zinc is also considered as one of the necessary and vital
elements. Since the measurement of some trace elements is not practical by the conventional analytical
methods, due to the lower detection limit, the neutron activation analysis (NAA) was applied to
determine the zinc in wheat and wheat bran. Food sample of roughly 50mg was irradiated for 24h. After
cooling, the interval samples were counted by a gamma spectrometry system. The concentration of zinc
in wheat without bran and the wheat bran were 18.444+0.656 and 19.927+0.698 ppm, respectively. The
amount of zinc in wheat bran was noticeable so it showed that consuming wheat with bran is more
beneficial than the wheat with no bran for the human-beings’ body requirements.

Keywords: Wheat, Wheat Bran, Zinc, Neutron Activation Analysis, Gamma Spectrometry

*email: asamani@aeoi.org.ir GV 1l B pdy gyl AYNAY 1l 3L 5o fu b

Yy






VRN 8 65lad glatuns O 55 3 o sl dloe

38 55 kg 53 i Y0 350 b (5,8 0510 Gy 5
LSBT s 5l o 2 1Ol 1 0 8 (e Y ee 0
LF] b5 (Ko oy 3550y 4 (PPD L PPM e )
Slatusgdos 5 Ll glhls G55 olwdle s, 4wz
03LS (gl Laas sas S 14 S Sl OT 51l (g5l
O s Olid (L 5 ) s Cudle 5 (03 559)
s S8 a5l sle NelS Gy @ladlab s
3 S me by S ST i s b (o S
ilwesleT & 5l hy ol 15 ey g Jilom 4y oltsaT
PP G LN I gy S FIPPTANEL PO
a.\.;:fJ*_wfsu.L&n L;LﬁlngLA}:_ﬁ: 45 el 33 3 g gn Calides
Sl b bl e e pl 05 355 15 031 5 OISl
8 3 sled il L L s slie LS gl
Sl b Ko (gla s 558 S by jes ol 58 (glasn
PS5 055 55 SIMSLE STl esdle oS il e G
sy g S g3ty Mg 4 0l b sb 4 6 K0 (sl
Slaa gl )l g e Hldie 4 (85 5 Canlue L dalsils
oo phaie mlaw cyole Gatn (g 595 Sl B e sk @)
3 (Ko (L 55, Slatil oy 5 ae —pu (0355
e s S SN S ke el
G aS Sl odd SIS oy Ve 5 Y e el Sds S s
Tt (0] 315 (S g0 55 OT Jldie 5 oy 5590 paic
Sl 030555 sab an 59555 Glwdlmd B, 4 a2
S8 eslital 3530 Cialiin Slalde 53 4l oS olie ga 2
,t_fia.x_'f);w,)\m}_:;g;@,;_; s [Pl 4 S

Wl oy3 8 hslin 5 a3l bzl b s O3k

Ggad B35y 9 (S lwoslo] 1 F
s s g g 5 POel Dlades (Gau 5o r,cf S 505
P S (4305 03 8 Mo OT oy o 5 485 257 3
)}—]"H(‘"‘—(;—“OTJUU‘J’:(*{wﬂjJﬂOJ%
Ko Jaul glaais U olwT oG vy 461
)sw,._.»}¢4f,>ﬁ.ua;,ﬂ)>g;>'\};§u:ﬁc))}.p
b e 5T (g0 o3 8 (slivtins 5 02555 (Al B9

sl Olsie 4 VOASS £8 5 Sl et 45 Y0PV S

Yy

£ )

AdoNio .
S IV Bl or 0Ll g (65555 ole 31 5n w51 12
=S Ll DS Ol 5l 3 (B Sl S5 e )
o s Cmanl 5ILa0T lde 5550 Jds 4o OMe (5 e
Gl s 4 sl r.x_;? e Ole 53 [Y] Sl Ll 5
(Sl (2SS e 0y S O Oy 0 S LSS
3590 ole palan Gl 5sd 0 s 5 S9,5 L
ole Dl Ol e (1 0t e Sl (o105 515 53
2 0Ll (55,8 13 ezl g5l 55 5 0Ll o s 0568
ST el ool il 5 Gl Dl (o ol (2 s
i S il 555 S 53 35 g0 Sl 5 pr polie
e e S 0T G1LST e Wl O Ay 53 1) age
ol sl Sl i, b (oM slse 5o HlMReST pols
il oas 0l G35 Hub 4 0T b Conlao s
O Sl S5 5 Goledle s w4 Sl R s cpl o
o 03Miul g 090 5 L (.,cfgguau,.;,; Syl dia

sl

S Y

S8 (Sa55 1.1
Slam 25 i,y S G355 Silmdlsd iy a4 o
oS 33 pols olin uni Gy elao Sl (6 pais ki
D)5t b b ame 5 (S ) Sa gl ol 5l sa Sl (s
(35 ) 03 i o8 il (ST Dy o 5 (S
S slosls 53 5 slan 5 ST, S 53 Ggad S35 5 A5 0
Sladies iyl p o) 55 Ll 0355 Slaanter Sis Lol
Se L gd o Jod 555 ladien 4 055 5 ol L
S o b Kl 5 n sy LS (S5 305 3 05 30 Sy e
S o3l et A 5 (61555 slastan (s 5 il b )
JeeS a5, b LB Lges 1555 5 laaian 1545
ESS i (o0l e 6551 L LE 5 oS S
lin (U — o LSl ST Al o attis puais
5,8 15 eslial 350 A5 slacs S o3Il gl Al 5 e
as by e slaesls 1 as sad jo 35 g0 Cakizes Lole olis

Gladled og) i as o AT e s 4 LE 4, Cab



S G b IO s 5 0 55 (555 e e

v

Gl d3 S e el w YF ans 5 ) Sds il Bb
(0 D)3 S gad 53 3 50 (S35 ke ol S Gla R 5
slacab )l s 0T sLE b 4 Ol 5 oz Jlad
iy S g 5 g O3k S gl oaT s 4y L
Sleslizul b g5y sldie Llodd osls ¥ 5V gla K 55 i 5
o3lizal (65 51 aT s 4y abo gy o Slesloma plonil 5 L Cads
Obej dalg 55 oyl sluad ¢ 2 leds 1 us (695 jie (G0l
o) 5 s O35 (*—f 2335230 S5 Me 5 55 ol 5o
Al 0 0305 0L Y g 53 oS g s g lie

35 dloe Yo s 6y e 6l 65l ST

555 Sa) Ol pas 5 235 5 Ll i) Jgo

ke LE 5, 65,0

R i LS gl [ e FAE
P (keV)
Zn celo YF "Zn 5e YRON 1100

Counts (a.u)
z % 5 '- Lo
—_—

-8888

i

28 1

P Ve [ R PR 5 P ) (ala.a\ Sl b ealazal 5 Hluslal
Shad 5 34 03be Dfdl:nm ol b a il eslanal
o b oS s LSS (235 sl 5 okh e Sl g b
s osls 13 5685 astae T
155 L Ol g Sl 5 5STT) B s Ladi g (235
s el 1) TN emTS™ L s celu YE e 4 OMW
LIS 5 gty il s g amin )y esd8 3l o (V Jsis)
BN Sl ke S p el W 5 e el S
Gty g L 55, slacab o5 8 5 i)l 5y
A+ o330 L HPGE L ST 4 jgome LelS 55 5 i

Lds 4 YU o SEE O yuls 5 Ao ys

LRl
Al oslitul (glawlie S 55 siledlas Sy 3l Gdes opl o
p.a),\qu_uné\,.@fL;o;uo\,;;w.ufgﬂ.uu

335 VROV sl y a8 7N UIS Syl e =i A

‘].. i !.Il L ¥ I

TG 45 w54

Ll -+ 193 7 1581 3 - Py peegm

Energy (keV)

ux}w:u}xr-\fébaHPGeJu)&TbamTw.}mdbgjﬁu?b.‘ ﬁ



YFA) D o et q(slean 055 5 psle alous ‘s‘;’

% a0

Counts (a.u)

JEBBBEHERE
-

|| ! -

19022 anr 15413 &1 3

Energy (keV)

23

(a.\.f o &) HPGE Ly SaT bousT Cs 4 L& ab Y Lo

References:

1. D.K. Adotey, Y. Serfor-Armah, J.R. Fianko, P.O.
Yeboah, “Essential elements content in core
vegetables grown and consumed in Ghana by
instrumental neutron activation analysis,” African
Journal of Food Science, 3(9), 243-249 (2009).

2. Montira Parengam, Kunchit Judprasong, Songsak
Srianujata, Sitima Jittinandana, Sirinart
Laoharojanaphand, Arporn Busamongko, “Study
of nutrients and toxic minerals in rice and
legumes by instrumental neutron activation
analysis and graphite furnace atomic absorption

spectrophotometry,” Journal of Food
Composition and Analysis, 23, 340-345 (2010).

3. K. Soliman, L. Zikovsky, “Determination of Br,
Ca, ClI, Co, Cu, I, K, Mg, Mn, Na, Rb, S, Ti and
V in Cereals, Oils, Sweeteners and Vegetables
Sold in Canada by Neutron Activation
Analysis,” Journal of Food Composition and
Analysis, 12, 85-89 (1999).

4. Vladimir Zaichick, “Instrumental neutron
activation analysis of minor and trace elements
in food in the Russian region that suffered from
the chernobyl disaster,” Food and Nutrition
Bulletin, Vol. 23, 3 (2002).

5. David Tin Win, “Neutron Activation Analysis
(NAA),” AU J.T. 8(1), 8-14 (2004).

6. R. Kapsimalis, S. Landsberger, Y.A. Ahmed,
“The determination of uranium in food samples
by Compton suppression epithermal neutron

activation analysis,” Applied Radiation and
Isotopes, 67, 2097-2099 (2009).

Yo

S s 53 5 o O3k A5 53 5 g0 (595 M YS9

ol e3lizul (55 5! 2 ol RZEPIEEN
(keV) cabo 55 | (Cps) <t (ppm)
O3 (,.x;f
18,8 Y, YA VA FFEL. S0
[Sa8 e
¢S o g VF Y VoY VATV PN

s e ol 31 o g O3oks pkS (Lo god 53 35 g0 (535 Ol e
3ldld hsy 4 g o b (6 S o5l p S g L
Gilmd s a0 55 48T il B B9, S S 5p
3545 bilen 3)ls 1y 450 ¥ b (6, S o3Il SUlg 5 sl
T I SHINARE NP PNTIEVE JUPNES
P S g 5 e L g 05 A 5 0T e
¢.\_'f,>5,)o\j_:ﬁd;ﬂ1 OT s ilis ol a8 ol
Aot 53 5 Sl o g D A Y51 i 13 e g
G35 4 35 LOT 0 4 (63131 (Sl 13 s pt5 51 03Liz

.C;.w‘unx.w OJ“LILI°“L:§C"““J'§C“U§)"}“L:&“JL:‘”‘I‘JJ"’

EILSECE R )
e (2SS (e OLBT wlaves (65180 S dos

Olaila b o9 5 6 3L O yud (ol Lo,y ( >Lie

RS @‘J)-Gjéj“}iw\?w

HUIMT )
y. Techlab



