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-In Yugoslﬁv1a two areas ex13u in which populatlon is
eyposed to hlgher leVal ¢f lead 1n relatlon to urban popu;otlon
exposed to lead from QutOﬂoblle fuﬂes. Theso areas are located
B around lead and z1nc m:nes, pousesolng smeltlng plaqts TeXic
’(Slovenﬂa) and Trepéa (Kosovo) '

The Me71oo leao ard zinc mine us located in SloVenlen
Alps toward Austrlan border.,Tae velley is 31tuated cn about

600 m. over sea leVel with souroundlnb mountains reachlng 1624 M. -

lieza rlver is flov1ng 8loog the velley sempling waters from
creeks. In the middle of this long velley the.source of leocvv

. ,contamlnatlon is locateo. the umeltlng plant built in 189
"producmoﬂ'now sbout 22 000 t. of lead and 11 000 t. of zlnc.

The plant is emlttlng rore thon 200 t. of lead aerosols yearey,_,

o 'contamwnotlng whole VUTley. FlOtcthn installetlons are ‘heavi-
*e"ly pollutlnr Leza rlve$ wwth lead; ‘

| ’.w In 1967 we . started broad eCologio'Study“On lesd

; fcontamln tlon of "1r, snow, water, soil, varlous plonts,aod

E e_food and evuluatlon of e.posure of populetlon to lead. All
'-othese reoults w1ll be publlshed eluewhere. Here we l;he to -

:V,Vpresent some eyoerlence in establlsnlng 1ead 8taorpulon of

- fjevarlous plants from thp, 011
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’ff}h*terlal end methods.‘lrl
. 3 | The soxl samples were uehcn ln same ‘areas (gdrden
'ilflelds) where the plant samples were taken. We toob 5011
- n corners of a square lO o. long. The surfece layer S
= ﬂj_of 5011 (about O 2 cm. hlcx) was removed w1th plestlc spade
““ﬂlﬁand next layer,~3»4 cm. deep, was sempled All 4 samples are
'Q:mlxed and put in plas»lc vcssel every semple is orled on air
SO at room tempereture and: 31eved th*ough a 31eve with -2 mm. ’
'{‘,3f:i‘fholes..For Pb anuly81s 0,5~-2 gr. of drled S8mple was’ teken.:
o  Lead: determlnetlon 10 performed by moelfled dlthlzone method

e 81mllel to plant samples .

Physmologlcelly active Pb (abworpable) —Dlsaolved
v(was determlned by . AL—meenoa deecrlbed by Rlehm fo“ Potass;um)
- 2/.5 gr. of SOll sample is put in polyethylene flaek of 250 cem
"’JJand followmnb mlxture /lOu cem/-is added: 0,1 N ammonlum lacta~
te end 0,4 N acetlc acid. thrac»10n is- performed by shaﬁlno
LR hfkln mechlne for 2 hours. mlxture is filtered through wrlnkleu
' ‘l&:‘”;peper filter /white band/ sad 1+5 ccm of flltete ig anslyzed
"ﬁrﬁfor dlS olved lead by Glth zone meuhod.,v : a

J7l'w‘ an; RN The plent samples Jover G':r~ounc3. °nd underground part of
:i‘vegeuebles, hay, frults/ were tauen et énd of July and end of
efﬂOctober each yeer. The pleq» is washea well with Wutier end
) 1;d1men1rellzed water to cleen lt from 5011. he sample is cut
o ‘f3fas used for preparatlon of food. he prepereu peelea and- non-
"Jfffpeeled Somples of potato /bolanam Tuberosum/, garden beet
‘/Beta Vulgarls L./, /S SP Esculenta/, turnlp cebbage/ draselca“
ﬂ%%ﬁ‘é’ a\:[:"l.r . R apo %Essieé/’ eﬁ‘r‘i%rf'mz: ; abg I%lx,j B%S?% o Deta Vulger is L /
' . pear /blrus Communls/ apple /Nelus Dommstlca Borkh./. The . .
fi““samples were scroped on sullace in the case of pereley /Peerolluulr
v H;L;Hortense Hoffm. ./, red carrot /Deucus Cerota 1. /,_celery /.pluu R
:7j;fGreveolens L./, redlsh The outslde laver is remov~d in onion
l’/Alllm Cepa L./, .¢c . : . ‘.c 1_1\ - . . common garli c
: /Alllum Sntlvum L./, commoa leek /A113um Aunelopraoum L, £.
”Porrum RGL/. Produc»s of bueh bean /Phzseoclus vulgrais L., var.
"1ntermedlue/Was wesbed and cut whole. Clmomo bean /Phascolus
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7feVulgarls, ver. alt us/ wes drled end or ushed in mortel.;_fi |
_ :’;The 1eeve ‘of sal 1ds /1e uce, enszle/, paﬁsley, cabbage  '775‘\'
_' ff /Letuca uetlve Vur. CEtheua/ celery, hay, after grass were
;h‘ffdrled and cut.;elicA" : ' : L

e All prepared semples were drled 1n erln0 cablnet at .
  e;’ﬁe9O c. Therefore,‘all results 01ted here are expreosed in ’- o
.}f“ﬁ relation to welohc of dary subst nce. For Pb analy51s per“0r~
" 'med by dlthlzone method /1/ 0, 5‘2 gr.’ of sampleu was used.

. “Flgure 1 repregent a s“etch of geovraphzc 9081t10n of MeZa
valley with marked spcue on whlch sem)les of soll and plents
were taken.‘ | '

sy

:Results and dlSCLSSlon.

S Here we llke to present resul s of Pb dehermlnutﬂon
. in soil cnd underground parts of some Vegeuubles.

7 “As we mentloned updergroaad parte were washed, pee*ed
or ccrapea, cutued ‘dried and analyzed. RutoOoﬁa was prepared

. unpeeled as used for feealno of anlmals.

: The “esults of Pb. analy51s are presented on Lab7e 1.
_ 1Obtalned results could bu lelded in 3 grou s/ﬁulng delmul
” ‘f;velues/ o | | | .
e'eﬁil/ Vegetables w1th relaulvely hlgh content or Pb reachlng
over 20 mg/ko IR .

'~'f312/ vegetables w1th medlum conteno reechlng over 10 mg/hg

"egetables w1th low Pb content uneer 5 mg/kv. ftglé

e i f;The dlfferences in the Pb conuent of the same klnc of
”;ﬁﬁvegetable on varlous samullng spots represnnt‘cocsequence of
'eivarletlons 1n the Pb conuent uf the s01lfédequauc abuorptlon.

o The other dlfferedces are due dlzferences ana varzaulons
“of plantu. To mention ghe most 1mportant f30uors ’

':l/ dlfferences in thS¢OLO°y and cap c1ty of BbcbrleOn :
f2/ shape and sxue of roouh : ' —

3/ deepnes of routh lnto the so;l L
' ' EPL 000494




f4/ surface prcpertles of *OOun.numoothness,‘roughaesa.‘

‘ 11 is 1nterestlng to note thot sane klnd of Vegetable
“1showed alwoyu much blghcl T35 con»ent when ralsed in summer

'ffgfsnd fell (October) than in the aprlng (July sample)._kwc.f:a»‘f"

SN

ST ;'"fIn Table l the reuults of pareley fbr July 1968

'?7end October 1968 are quoted. October results are % tlmes hlgherf
for samples on the same sampllng spot This- fact can be explei-

{ﬂgned by . greater duratlon of exposu"e (z rowmng tlme) and dlffe-

+

‘,rence 1n cllmatlc factors.-

: From the first glance on Table l it 15 p0551ble to"'
'conclude that plants from the flrst group are not suitadle
. . for growing on soil with great Pb content. For such soil is
. ‘better to deVelop plants from the second, es pecmally thlrd
Vlgroup, sbow1ng small lead absorpulon. That means, in such ‘
"areas it 1s bemter to ‘grow: potato, onlon and. garllc, less
.*sultable gre common leek, red carrot ‘end celory. Rutabaga,
' parsley and garden beet»arc very dangerous, especlally whenu.l.‘
k growed durlno summer and fall shcw;na great absorptlon end .

wacmmmm.',; _ . ) \.f -
L “We 'psid a upewlal attentlon to the pr roblens cfcleéd f
‘_:absorptlon from: somm by these vegetables. ‘ : e

. _ The presence of lead in underground parts of plants "'
c’represent result of absorptlon of lead from the soxl. ”here~;§
fore: 1t would be of 1nteresL to calculate absorptlon coeffl—j;

’fClent from Pb content of 5011 and plsnt Ths» mesns it could}v ]=

“lxbe p0531ble to flnd out &1scr1m1nqtlon factors for lead

“fif}lfabsorptlon from soml 1nto uuderground parts of these plants.lf‘plﬂ

~In such’ way lt would be possible to follew trensfer of

ﬁ,801l-plants-food~man. .

P : ror thls purpose we perrormed analysls of Pb in
;'samplns of soml taken on sume aI“dS (gardens) where. plant
> 'tsamples were ‘taken. Cbtsined reuults sbow1ng total Po conuent
’3£[1n the 9011 are. preaentcd on: rr‘able 2. " For every s mpllng SpOu
v ‘we are quotﬂng hlgh over sea level 1n meters and dlstcnce

EFI (000495
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(elr dlstance) from ﬁhe sou ce of lead contemlnatlon, that df
mesns. chlmneys of the smelcwno plant. ' ' ‘

- ) Uglng“these dqta about totol quantlty of leed ia: i‘ﬁﬁ.
"che soxl ‘we‘tlled to celculste ebsorpglon coeffLCLent (C );_e7"

v_‘for enelyzed underground ps ts of vegetables by relatlon‘

! . : o

Pb /%OLal/ ln the 3011 d“

Cslculsued'vslues a“e‘Very dispersed‘shOWing breef'
varlatlons between two 51 silar sempllng spots. We concluded'

" that totsl Pb conuent coula not represent an euthorltatlve data

'for lead absorptlon into the undergrouud part of plents. Our-
oplnlon-was supporued bJ datd in sgriculture litersture quotlng
50 called "phy51oloelcally cctlve" part of elements present

in the 3011 (“aborbe*le“, "“vallable", "AL—soluble") .

,4smely, Riehm /2/ eeveloped & method for. determlnztlon .

of this part for Potus51um usznc extractlon of the soil by -

:-:»ammonlum—lectete. acetic aci 1d mlxture /se. called AL~method/.'.
By anslogy, we: concluded thct only & part of the totsl Pb

‘present in the 5011, is. resdy to be absorbed by plents /bhy-'
51ologlcally ectlve Pb, absox beble, evallable, Lu~scluble Pb/

" We assumed thﬂt thls pert could be determwned by AL—ea TBCulCn -
"’*_method. Ne performed this eatreculon on the sene so0il samples R

‘l"and determlned Pb in the extract. We msrked these results as
3?;AL-Pb 1n 3011 and celculaued sbsorptlon eoeffxc;ent CAL uslne ‘

V'”he results of AL w’b are ‘Also p*esented in Table 2.

- It is obv1ous that great dl_lcleqcc eYlSu in relatlon beuWCCD l o

‘iltotal and AL—Pb efp'e u@d in percenusﬂe of ihe'second to flrct ;d"
v'_'one/from 50 % to l 38 / We assume thet p“ys1c0~chem*cel ,
‘Alpropertles of the 0011 mechudlca ploHe“t"es, qusllty, ph-bum\*"
| ‘ . EFI- Gﬂﬂ#%
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‘V155d1ty and othe* detO ‘are 1n¢luenc1ng thlu relotlon. The |

o Vege uableso S

gc:quantlty cf total lead is also playlng 8, role.‘Nhen tctal )
c‘Pb content 1s hlgh /over 4 gr/kg/, generully hlgher percen~
tage of Al“Pb could be. expecced. In SQllS under 4 gr of
:“:total lefd%n,fcorrelaulon ex1st show1ng great dlfferences

._;iln C »and CAﬁf b I o
. We calculatec CT and CAL for all vegetebles mantloned e

'fAln iable 1 and they are presentec in Tseble o} for one. repreoen~'“
tatlve of eVery groum parscley, red carrot and potato. ’

, It 1s evldenc thot calculated CAL coefflc1ents are
'Wess dlapersed than CT' In-the cese of red carrot we perfor- :
med- utatlstlcal evaluation and estcblluhed much higher corre= -
1stion between Pb content of thls Vegetaole with Ad—soluble
Pb /T—O 74/ thon w1th tOtol Pb. ‘

It is for sure tho VAL-soluble Pb/bhyulologLCdlly
'actlve represent more outhorlcutlve dste for determlnatlon
wf absorptlon coeff1c19n» ths; to»al Pb contemt of tbe s0il.

Studylng results for C 1t 1s evxdent that absorpclc“
is. ve;y low in very conuamzuabed soil, that means dlscr1m¢pa— ‘.
“tion is very hlgh hucurdlly, absolute Po valu in these pldn s
',k‘ls hlgher.f e - : ’ e :

N

ok , on the other hvnd, in the caoe of. low con taminated“'
' ~‘}Sell absorptlon is much better reachlng 60 . lO thor;fed
carrOu. Absulute Pb ve lue is lowergr" C o S

. ¢or botanluts show1ng ebsorptlon of one
3 flmportont ublgultar element from ‘the soxl into the plants.
\;;yWe llke to evalucte SudtlStlcally CT ‘and CKL for other

] ORI
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Lead conuenﬁ o¢ un&erg ound psrts of
SRR e vegetables e
' Planu—underground part ;~-.‘;;.;-...._.........-........-..-.......,.......;.......;:..." '
(peeled or soraped) . Mexinmum Minimum Kon-conteminated
iyl tvetue - vakue makiitiin)
Prrsley (Petrosellﬁum Hortenv_i Tk
‘se Hoffm.) ~ ° . S e e
- (October 1968) ”51,12 0,80 - 0,2¢
Rubabeya (Beta vulgerls L )— : RN L
nonpeeled - 39 7a,-550,80‘ . 0,22
Ga denbeet (Bete vulga;ms L., o aﬁ: '=‘ | S s R,
: c‘P Esculen ) o 33,45 0,22 . - 0,14
! , Cowmon leeﬁ (nlllum Amloprasum L. {7 50"H 1,41,: ;'. 0,21 )

, Reé corrob(Daucus carrots L ) ~,l7,39 0,61 0,29 -
Parsley (July 1968) .~ 16,18 0,52 1 0,45
Celery\xplum graveolus L) 13 20 2,25 .. .0,53
Onlon(nlllum Cepa LJ ‘ j:-': 4 531iﬁ'0,22k-:_f o 6,30

~ Common garlic (Alllum satlvumiL) 1,52 0,11 0,30
’~1P°t3t0( olanuu Tubero°um L ) o l Olff,30:14.‘*f'fo’TQalZl{ ‘
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Pb contont of VOGubdblbﬂ ord absorptlon COOffOlGﬂtS

—-.—.-_-

' Locnug

«P’rquy (0?t0bu; l%om)

-

-

e e e

e

Rea \,ui Sov \uh..._,"lgou) o

Potato (OcuoDuA 1900

-

e e 1 e o e ot

B tlon Ao

Pb ng/kg c

- . - o b o

C

'*QC

AT

'Pb mg/kg

- e o ¢

.:13;80

4,80
1,73

. o g
. ° - [ =
l~ C; ;3 | et ?S W 0? - O \nvixxky h?_fJ :

1,60
am
o 1Q133

| ot~ o
=N oW

18
e
20
21

23

- 25
26

27
28
29
30
3
32
o33

51 :\z
40,12 0
22,14

17,14

,5}46j
12,6°

2,60

2,94

2,73
7,230
‘2,23,% 1;6 ‘¥3

1;2§L

0,66

e

‘ O;BO  f

1,03  ."

:O 21x10
}47.;.a

0,44

0,54

0,38

vf0342.11
0,17,
0,28
0,81,
0,24
0,47
0,96

0,74

2

O 42;10

1,68
1,16

- 4,58
LR

6.92 g
6,83

S 1,9
(1'1,93
U 2’32

6,77

3,52
9,46

- 3,26

7,04
24;18_

S 2T
ICTRES B

14,04 1,

- 0,61

.} i3’H0 
v' f1 ﬂu?

5,92

g g NO)QB

= ‘0,69‘ ‘

17 39 0 7x10

6,55
110,87
17,25
13,15,
3,52

0,24

0,69
0,24
0,27

13,45

1,34 0,

2,01 0,

1,69 0,25

0,25
1,28 0,
;ib,gaj
.0437;‘
0,36
0,47
0,53
0,44

vl,OD
1,01

1,27

0’17,f '

0,54. 8,

1,21.

2,62

1,36
0,89

5,78
4,89 -

5,34

| 6;32*" a

e e 20 T e i e . S e e i S B e A A 1, 1 T ot . e W e e S S ok e S i

o 14no”2 T

1,00

: " 9;55g i4;“w
P 0;30” 
.0,21.

f°:89
0,67
0,40

0,63
0,35
0,37
0,21
0,63

0,04
0,15
0,227

0,23 0,02

ok
0,61

0,19

 ;0130  ¥;\‘

0,14

Tﬂﬂ ‘;:Qgg

0,03
.Oicll .
0,03

01
0,03

0,02
0,03
0,09

0,09

o0

0,05x2C

0,02x107% 0,05

‘ 0,09
.'Oyzaxb
0,51

10,34
L4
0,41
0,19
1,61

0,48

0,70
2,46

 2,04f ;' 
1;101"2 

BRI 000501




