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SUMMARY

Ini this sy, the quantitative determination of copper, modvhdessn Zine, cobali, manganese ol sulphoate w soil, gross
wriel sheep s Bood from cighie villages and eight towas of Van, Turkey, 5 reported, There are divect correlations benveen
vopprer i soil aeed ity sheep's blosd (r=0281, pellid ) berween sulphote und manganese in grasy (sl 212, p<iL05): benween
stdphiente coed ool i grasy {r=0.230, p<il05): for copper ad mangunese aud for coludt aod zine i sheep s bood [r=0257,
Pt S and v=0.278, pe 005, respectively) and beiween the Moz [SO.F ragio i geass and copper in sheep s baeog (r=0 252
pelhtis ), wegative correlations between copper i gioss ol cobali i sheep's Blood (F 4,238, p<@005) amd between the Ca: Mo
daibice dit ereass aineed thae camsennd o capper in sfeep’s o (e=- L6089, p<tl 8 ) The vesults are: presensed and disenssed siressiny
ol beretanee that the deficiency of these traee elemients Do fee e cord fime health,

Koy Worfy: Noil, Grass, Sheep blood, Teace elemenss, Copper, Maofvbdennm, Meanganse, Zine, Cobalr, Silphate fon.
Toprakia, Bitkide ve Kovun Kamndu Elementlor ¢ Cu, Mo, £, Co, Mu ) ve Silfot Miktarlarmm Avagtiridmas
dzET

Bu golesmada Tarkive win Van voresinin sekiz deesine bl selson &dvdes elde odifen woprak, of v Koven Kaimdoki; baker,
meslibeden, cinko. kevhalt, mungenes ve silfar mikearfore savin edilmiger Toproktaki ve kovin kanosdaki bakee degerlers
(=0 21, p<i il ) otwki sulfar ve monganes dizevless (r=00121, p<iL05); ofaki silfat ve kobalt mikioriar (r=0 230, p<@ {15}
henvun Kevnidorks beckor ve manganez. kebalt ve cinko dizevlers (e=0257, p<f IS ve r=0 2T 1, p<i.08) olmak dzere positif bir
kovelasvem bulunmmesiur. Yeme ottaks Mo j,&'[)""‘ it vy kenvwin Kortenidaks bakee ovani avasida pozinf Kivvelasven (e~ 0 232,
el s) textit edifmistiv. Avewca ottaki bakee ve Kevin Raviedake Kebolt fr=-0.238, p<0.08); omaki Cu:Me ordar ve Rovil
kawnlaky bk maktar: segatdf biv Korelusvon (e=-0.609, po0l0f) gdstermistir. Bo voriler bzevinde ortigidurak bie e
eleairetforrin vhaik fismnm 1'::1_1'1‘m] ve fivan se@lode fizevingdeks doemi l'!rrglduﬂﬂu,\.m'

Anaivtar Keltimeder: Toprak, 1, Kovas kav, 12 elementlor. Buakie, Molibden, Mangonez, C'inko, Silfur tvoms,

INTRODUCTION

Alter intense reseurch during the las two decades. it has
been established that some elements in very small or isice gqu-
antities, play an imporant role in vegetal, ammal and human
life the chemical composition of soils affect the mineral
content of fopdstalTs thus miTuencing the amoum of tace ele-
ments available for ammals and humans (19,25.30).

The concentrativns of tace clements in grass dependes on
the concentration of these efements in soil (20,25 ind may be
e cause Tor the deliciency of several elements in comnmer-
cially valuable aniimals (9.22.29.31,34).

It has been found tha molybdenum (Mo) plays an im-
portant rule in the deficiency of other elements, such as cop-
per. by himiting the storage of Cu in sheep™s liver (11120

Several inverstigators have suggested thut Cu deficiency
may result from Cu. Mg and | 50517 imbalances ( 29), or heca-
use of un improper CusMig: 301 ratlo In foodstuts (13,16,
20,22,32),

hiteraceions beiween various elements in living organisms
hias ulse been reparted we play o rode inoa particulae element
deficiency (14.25),

In Turkey. previous studies (1.6) have reported copper
deficiency i some areas, The present work was undertaken
determine the amownt of Cu, Mo, Zn, Co, Mn and inorganic
150,17 and their corelation in soilx, grass amd sheep’s hlood
in wowns of the Van area of Turkcy The comesponding cle-
menl profiles wene oltained and recommendations Ffor mmpro-
wing animal breeding in the aren given.

MATERIALS AND METHODS

Fiw this suudy, cight sampling xites were selected in the
arca of Van Soil samples wene collected from 80 villages.
tuking four samples per willage at depths of 0-20° cm The
sanples wene mixed, dried and sifted thiough a 2 pin sieve
(LS.

Cirgss swmples were collected  [rom m Teast 10 pasuere
podaks, representing the available pastures during the May-
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Junme period. The grass samples were prepaed Tor anulysis by
washing with doubly-distilled water and drsed inoan oven @
140 for 24 bours (181,

~ The blood samples were tken from at least four sheep
Hving in the same areas where soll and grass smnples were
collected. The blood was frozen and kept at 2000 until the
analysis was performed (5.8.33,36).

For determination of race elements in soil samples 10g of
sail were tracted with 20 mil DTIPA solition (see below) in a
beaker and stirred for hours.

The grass samples were lirst weighed (05 g) dried and
grinded prior o digestion with 1 ml 5% sulphurnic acid in
ethanol in a porcelain ash pot. The excess alchol was burned
in air and the ash pot placed in a cold fumace. The
lemparatone of the furpace was gradoally incremed 1w 00 °C
(£ 50°C) and maintained for 2-6 hours, Alter the ash becanw
grey, the ash pot was taken out of e Tumice aned coosled W
P temparacure, werted with oo small aimount of water ol
added with 4.0 ml 10N HCL heated Tor 1015 minutes anul
all minerals {expect silicon) are dissolved, and diluted o 100
il with dodli, water (15, TR.26).

The DTPA solution consists of 14920 g (rethanolimine
+1.967 2 diethlentripmine-penimcetic ncid +1.47 ¢ snhydrous
cilcium chlonde. The reagents are suspended in defonizec
water and carmied 10 a volume of about 0,91, adjusting the pH
w T3 = 005 with 6 N HCL. Alter the pH is regulated, the
fioul volume is adjusied w0 L0 The suspension is filiered and
then used for trace element analysis,

For the determination of SO, in grass. 10 g dry
samples were placed in a Kjeldahl Mask and wreated with 2.0
ml concentrated nitric acid, hcating #t in a water hath for 3
min. After that, lml 60% perchle acid was added and
heated with o small gas Name. creasing the Mame gradualiy.
Heating was continued for at least | hour alier perehloric acid
Mames appear.

Adter cooling. the samples were added willi 3.0 mlof 6.0
N HCT and heated again wil all residues 1 perchloric acid
were eliminated. The samples were conled apain and diluted
o SO0 ml, 1000ml aliquets were obtmned and added with 1.0
g BaCly, and 0.25% arabic gum solution.

With this mresiment the sumples were ready  for
turbidimetry analysis using standan curves prepared with
known [SO4] valoes in the $0-100 ppm range (4).

The same procedure (8 used fon the preparaton of e
Dlaod sumples o [SO 1Y analysis,

The preparation of soll samples for 8051 analysis
reguires that LU g il e placed moa LR mi Dask with 5040
ml of acetate buffer (1K) g AcONa, 30 ml 99.5% AcOEH in
SO0 ml water).

The flasks were sluken every 5 minues and then set
asade For 30 minutes, Afler tha, the slution was Hliered and
treaied for |SO,1° dewrmination by turbidimetry.

The metaline elemenis were determined by mcans of a
Shimadzu 680 atomic absorption spectiometer. Air-acetykene
flame was wsed for the determinated of Cu. Zn, M and Co in
soil and grass.

Muolybdenum was determuined by means of an acetyleme-
nitrogen peroxyde Mame (3,18, 26),

Sulphaote in soils and in blood was determined by
turbidumetry using a Blue Gl amd precipitating the won with
i chlorle (410,285

The statistical analysis was performed by osing the
SYSTAT upplication progranm.

RESULTS

The results obtained are presented in Tables 1-3. Table 4
sunmmarizes the correlations obtained tor the results obtained
in sampling sites.s shown in ubles -3, the average values of
trace elements in sodl were found to be: Cu. 200 = 0016 pede;
Mo, 6.20 ¢ 0.71 pgfg: Co. 026 + 003 ugfe; Zn. 067 1006
pefg and Mn. 1234 £ 221 pglp. For inorganic sulphate the
value obtained for sorl is 9.00 £ 091 pgfs.

The valoes reported bere for Cuo, Zn and Mn in soil show
some differcoces with those reporicd in a previoos sty
carricd out in the sanw region by Gulser (151

This may be exploiped by the fact that o thal case
samples were obained af differemt depths and in differen
types af sl

P grass, the vidues are Cu, 2, 1UHLIG ppfe: Mo, 620 +
BT e Coo 0264003 pgdgs Zo, (6THO 16 pglie: Mn,
12344221 pgfp and [SOF, 1074615 5628 pefe In the
blood samples we  found  the  following  values:  Cu
2R5. 450064 up/100ml; Mo, 2058%1.37 peflo0 mb Co
a0 pp/lo0ml; Zn. 25485444 peflOGml: Mo
O13100.2 g/ 100 mil and |50, 84.3%£2,75 /100w

Table I.-Trace Elements’, Inorganic Sulphate’ and rutios Between CuzMo and Mu: [S0,] in Swils from Eight sampling Sites in

Van, Turkey and its Towns
Siie ‘J_:::"' " Cu Mo Co #n Mn ; lﬁu.]' CuMo | Mo: IS0
| Edrcvst (0] 2143028 | K97 =1.47| WIRz002 | 071 =021 [1.M=301] (06K 79] 028013 21720
2 Erciy .79 +000 | 792057 ] O3 =08 | 1354062 19862 V6] TXie 40 O3007] LI0£020
3 Cabdiean 10 [ 1652007 | 441=0T6] 03 =003 ] 1505005 ] (5080 05] M M2290 ]| na2=0.04] L15=0.52
4 Gy | 10T 0722002 480 =0.K [ 0262006 | (hoh = (k1Y B+ 1 15] SE0#145] 055=2007] 2420072
3 Muoradipe [10§2.400 200 ] A4 125 021003 ] B3 +006] 1107207 1208400 032007] 305+128
fs vty W[ ok204) | SEV085 | 072001 ] 0242000 | 2207+ 700 1217243 0672029] 2T6=162
7 Ozalp M P26d 033 S8 L6 | 02520004 ] 062217 ST 404N | 00 LW D95 2026 148 =048
¥ Wan W]2T5 5026 | 4 1R+ 0070 | (18 =008 | 019 =005 S l06] TMEITA] 1412031 153058
Averages 2 0,20 .26 .07 12,34 il 1138 191
5D [IATE) 171 LI .16 2.21 091 [N 11] 0.26

' All concentrations in pgie

‘n=%
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Table 2 -Trace Elements', Inorganic Sulphate’ and Ratios Between Cu:Mo and Mo: [S0,] in Grass Samples from Eight

Sampling Sites in Van. Turkey and its Towns

Site ! n Cu Mo Co 7n Mn 150,° CuMo Ma: [SOF
L] o 02| 3149 0072002 ) 1062026 307z 1.58 REdO=101.1 ] 6582 126 40 N
3 0] 1912002] 762242 LI2=003] 093 =030 ] 18482479 1M22=2158 1OK £+ 050 6.5 22
3 0] 28 =006] 343134 0409 =003 197088 N 76+266] 9720+ 120.7] 501215 4443
4 0] 206007 6.80+39%| 0052000 | 1L55=060 595=2m7 LIBT I=127.1] RA7+425 S0=0
5 0] 207 +0.07] 1670=59] 005+001| 211002 591177 1i6sS=l6id| 330=186] 20+
& W) 210z006] M58 0092002 ] 1822032 1131 £33 QIR0+ IR].7] 591+200 102} |
T 0] Lin=008] 7.53=385] 0082003 11 +0.37 106036 120252040 4.1722.27 06 |
R ) 1942007 241 =075] G4 =004 | 254 2095 577+ 1.53 06301000 ] M0=172] 20=06 |
Averages 210 0.20 026 .67 1234 1074.60 404 (1]
5.0 16, 71 o i 16 23 5550 ] 20
! Al coneentrations in gy
‘n=H
Table 3.-Trace Elements', Inorganic Sulphote’ in Sheep’s Blood from Van, Turkey and its Towns
Site Number | n Cu [ Ca Zn Mn [S0,]°
| (11] Bl 107,76 811 £2.53 220033 18.82 + 460 (0,024 (L03 HE‘L?S:RJE_
2 10| #1.20 = 616 17.24 2 2.50 208+ 043 18.77 = 2.02 018+ 0.02 42 ROEH.49
i 10 BO200 % 4,18 1980+ 3,14 J30 2 0060 2340 5,30 013 =003 H2.20 £ K40
4 1] 54,50 % .60 25.40 £ 190 151 = 0,30 T4 £ 18O .15+ 0.03 76,2045 600
5 10 | 99.50 = 9,00 15,90+ 370 2,20 = 0,40 2870 £ 1.70 (.18 £ 0,02 97,90 =1 1,30
6 10 | 6702650 | 21202280 | 300=060 | 2040+380 | 003 +003 | 8290« 10.60 |
7 | 11420+ 7,10 27.00 = 2.30 23 =041 26,70+ 3.10 022 =001 0.7 £7.42
R 10 [ 9690 % 7.00 20,000 £ 4.60 230 % 0,80 5090+ 191 .14 £ 003 75.040£R.8(}
h\-ﬂgg«!!‘ 2H5.45 .58 264 2548 013 #4, 38
5.0, 6.64 1.37 0.30 244 0.02 275
" Al concentrations in g/
“n=¥

Tahbe 4.- (2) Element Correlations {r und p values) in Soil and Sheep’s blood from Van, Turkey (Eight Sampling Sites)

CuwfZn CwCo Cuw/Mn CuMo MuoMn ZnMn__
Blood 0.271 (1238 0.257
(<0051 {<0.05) {=ilus) =
Saoal 0374 0.227
(<0.05) (<0.08) |
1b) Element, Element Ratins and Sulphate Comelations
C { Soil ¥Cul Blood ) | 0L281 (<0.01)
Cu i Girans WC' { Bllood b -0.238 (<0.05}) 1
Co (GrassV SO, * (Grass | 0.230 {<0.05) ]
L‘u:Mugtir.lg_VCumkmd ) 0,690 (<001} et
Mu: | SO, 1" ( Grass )/ Cu { Blowd ) 0.252 (<0.08)
M {Grass M| 5041 ° ( Grass ) 0.212 (<0.05)

IMSCUSSION

Molybdenum has an imporiant antagonistic effect in the
metabolism of copper in ruminants, 5o for fecds that are low
in copper, high levels of molybdenum are not desirable (37).
Thus it has been estimated that a MoCu ratio of 14 s
optimal (o avoid the psk of nunntional Cu deficiency  in
ruminants (16), Others have suggested o MowCu ratio not
loswer than 1200 w0 avoid copper deficiency in animals (E7)
We have found o 1034 Mo:Cu ratio in the Van area soils,
indicating o high risk of copper deficiency. Previous studies
report that grasses that contain more than 3 pg/g Mo and less
than 5 pgfg Cu e associmed o ilnesses related w Cu-
deficiency (n animals (27) Molybdenum and  inorganic

sulphate play an imporiant role i the Cu availability 1o
animals. In the prasses growing in areas where animals suller
from Cu deficiency, the ratio of Cu:Mo: [SO,]° is reported 1o
be abowt 1:006:330-890, whereas in regions where Cu
deficiency is not a problem the comesponding ratio s
1:0.2:180 (22). In the region studied here, it has found o
Cu:Mo: (SO, ratio of 13,3525 also indicating a high risk
of eopper deficiency in animals grazing in the area. Climatic
conditions are a factor thal dewerming if Mo s stored in
areater amounts by grass. In cases of increased rainfall the
Mo concentration in grass is decreased (23.24), thus making
the MoCu ratio more Tavorable. Large vanations of the Cu
conceniration in grass have been reported (16 fuilling

Hy
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between 5 and 15 pgfe and depending upon the concentia-
tions of Mo and [SO:5 as previously sted, Copper levels
below 5 pgle are considered unforable (7,271, Copper levels
in the blood of sheep grazing in sites 1-3 and 5 are within
normal levels. but are lower in sites 4 and 6, Table 3, 1T the
value of 60 ug/O0mi in sheep’s blood s accepted as the
lower limil 1o avoid copper deficiency (341, only animals
frown site 4 would be classified at risk, although pathological
conditions associated 1o copper deficiency such s enpootic
alaxia has been reported in site 6. where Cu levels are slightly
above the 60 g/ 100mnl {irmt.

Considening the Mo:Cu ratio in soil and the Cu:Mo:
SO ratio in grass given above, e risk ol copper
deficiency in the Van ares of Turkey can not be ruled o, in
particular it chimatic conditions change and the Mo content
i grass increases, such as in a drought,

The ameunts Cu and Mo in soil and Cu M and sulpliite
in grass and of wace clements in sheep's blood  were
correlited. We found a segative cormelation between Cue aind
Mun with £ = 0608, p<Ou, helping w explain the relitively
high levels of copper in blosd. We can not find, however, an
explanation for the positive cormelations between Mo and
sulphate  in grass and in sheep's blood, r=0.252, pe 1S,
While & pg/liml molybdenum in ruminam blood s
vonsidered normal. 2 high Mo content in the blosd o sheep
from Van and surrounding wwns (20,582 37 pg/100ml) is
ubserved along with normal blood copper levels.

This topic is still to be exploned by koking st the roles of
mantine onidase and molybdenum the purine metabolism. In
the case of zinc. its concentration grass depends on the type
and age of the grass itsclf and on the gengraphical structure,
pH and chemical compusition of the soil whene it grows.
Nitrogen.rich  soils will have larger 2ing  conventrations.
whereds lime-containing soils will show o decreused sing
vinlent, In sheep. optimal zine uptakes have been et g1 15 |8
piefday (16.54) and at 35-50 pedday (21),

It hus been reporied that the amount of gine b griss (s in
the range 14-T38 pefe and that the daily 29 requirement for
sheep bs -4 gz (160 I lambs and calves, serm gine
has been reporied ar B0-1200 pefl00ml. Levels of <40
P 10ml are considered  charscleristic ol o zinc-deficient
amimal § 16,340,

In the Van aren. we have found that the average zine
concentraton m grass is 164 = 020 pgle. This level seems
W low lo adeguately sustain the graring ammals i the
region. It should be remembered that high caleium. cadmium
and pytate concentrations in grass will impose 3 higher zin
dermand.

All these factors point w a possible Zn-deficency n the
region.For coball, the fow levels found in soil, gross and
bload. .26 + 0.03 pgiz. 0.07 = 0.00 and 269 £ 3 ped 10,
respectively, make it diffecult i resch o aonelussion or
suggest coball supplemention W canle in the wegion
Deficlency in ruminants has been suggested if prass whene
they Teed contans (L5006 pagle Coor less (23, Signs of Co
defiviency have been reported fur feeds contaiming <007
ugle (16,34,

The cobull requirement for ruminams Bas heen set o
(070010 e drv grass. By looking a0 the concentriations of

Lt

cobalt in sheep's Hver iU is possible o arive ot more reliable
coni lusions [14),

I this sudy we did wor have an opporunily o measure
liver Co values, bul focused on [1s concentration in grass. We
have found averape Co valves in grass of 0.07 pafe. which
may be considered a1 the critical threshold for this element,
Sites 4, 5 and K are definitely below the lower accepiable
limit. aithough this is nol reflected in relatively normal values
in blood nor the cobal coment of the soil.

This may be cxplancd il the negative cormelatnn between
Zn and Co is taken into consideration. Furiber investigations
ane in progress 1o establish i there is risk of coball deficiency
in this area Mangaicse concentrations in gross depend on
several Bactors {2.35),

Plams et their Mn as Mn™" fons. Farmation of Mio©* ioms
depends on the redox potential 0 soil. Mn® ons are
continuously Tormed i soil theough Ma (THE and M (1)
species, This process s alTected by various  factors that
mclude the pH of grass, drooght conditions, sunlight
expusure levels and rmfall Thus, Ma concentrations inplans
vary sccontingly, For instice. Ma deficiency apper more
aften in drought years, as compared 1o rainy years becuuse
Mn™ jons are oxidized and consequendSily are unavailable
lor plants (36,37), Optimal Ma content in cattle feed is set m
40 pgfp. the minamal content is set at 20up/y (36

(Mhers have sugpested o 35-SOugfy range as scoeptable
for sustaining the needs of rominants (35), Our esults show
values for grocs that are well below the minimal manganese
cofitent. It = concladed that prass in the Van area docs not
meel the minimal Mo reguirement for  nomicants (331
Accondingly. this element s negatively correlaied w Cu, Zn
and Co The greal potential thal the Van areaol Turkey has for
ammal breeding, together with s geographical ssuamon,
geolazical structure. elimate. social. coltural and ccongmical
characteritics, merit attention w the risks of essential trwe
clements deficiencies found n this study. Steps 1 provent
awimal diseases associated W lick of adeguine inlke of Cu.
Zo. Co and other elements should be ken by supplementing
eliher the soils of the conle dsell, This inowm will be
beneficial for humans who are at laier stages of the fuod
chain.
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