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ABSTRACT 

Food samples were taken from commercial markets and analyzed for stable 
element content. The concentrations of most stable elements (Ag, Al, As, Au, Ba, 
Br, Ca, Ce, Cl, Co, Cr, Cs, Cu, Fe, Hf, I, K, La, Mg, Mn, Mo, Na, Rb, Sb, Sc, Se, 
Sr, Ta, Th, Ti, V, Zn, Zr) were determined using multiple-element neutron activa­
tion analysis, while the concentrations of other elements (Cd, Hg, Ni, Pb) were 
determined using atomic absorption . The relevance of the concentrations found are 
noted in relation to other literature values. 

The 1977 study has been extended to include the determination of the concen­
tration of stable elements in home-grown products in the vicinity of t he Oak 
Ridge National Laboratory. Comparisons between the commercial and local food­
stuff values are discussed. 

INTRODUCTION 
The objective of this study was to determine the concentrations of stable 

elements in food grown locally and in food obtained from commercial markets. 
Analyses were conducted on various commercially available foodstuffs found in a 
typical southerner's diet; the results were published by Oakes, et al . (12) and 
are given in Tables 1 and 2. 

In 1979, the program was extended to include home-grown vegetables : corn, 
tomatoes, green beans, and potatoes. The objective of t his program was to collect 
data for comparison to commercially available products. Investigations of stable 
elements in foodstuffs grown in the Oak Ridge area will be repeated annually . 

PROCEDURES 
Food samples, commonly found in southerners ' diets, were purchased from 

supe·rmarkets within the Knoxville/Oak Ridge area . Home-grown vegetables were 

collected from individuals within the local populations and surrounding areas 
of Oak Ridge National Laboratory. 

* Operated by the Union Carbide Corporation under contract W-7405-eng-26 with 
the U.S. Department of Energy. 
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PREPARATION OF FOOD SAMPLES FOR ANALYSES 
. Food samples were prepared for ashing according to their water contents. 

Samples with high water content {melons~ canned fruits~ etc.) were homogenized 
. . 

in a blender. Meats~ vegetables, dry food products~ and other samples with low 
water content were chopped int6 small pieces. Samples were· dried in a muffle 
furnace.overnight at 150°C. The time and temperature depended on the water 
contents of samples; i.e.~ the time intervals at a given temperature for meats 
and vegetables were longer than the time intervals at the same temperature for 
dry milk~ spaghetti~ and rice. 

The authors recommend that the temperature be increased at 100 C0 intervals 
for at least one hour for dry products; and the maximum temperature not exceed 
450°C. If 450°C is exceeded~ the possibility of volatilization of elements 
will increase. 

·Atomic Absorption Spectroscopy Method-
Wet portions of samples were analyzed for mercury us1ng a wet ashing 

procedure. The procedures used to analyze for mercury are the same as those 
used by Cyrus Feldman (5). A two-gram sample of the ashed food was analyzed for 
Cd~ Ni~ and Pb. The ashed samples were dissolved in concentrated nitric acid and 
analyzed by flameless atomic absorption spectroscopy u·sing a Perkin Elmer 503 
Spectrophotometer with a Model 2100 Heated Graphite AtomiZer System. 
Neutron Activation Method 

A one-gram ash sample was analyzed for stable elem~nt concentrations (Ag, 
Al, As~ Au, Ba, ·sr~ Ca~Ce~ Cl, Co~ Cr~ Cs~ Cu~ Eu~ Fe~ Af~ I~ K~ La~ Mg, Mn~ 

Mo~ Na~ Sb~ Sc, Se~ Sr~ T~~ Te~ Th~ Ti~ v~ Zn~ Zr) by multi-element neutron 
activation analysis. Samples were irradiated in the Oak Ridge Research Reactor and 
counted with a Ge(Li) Detector and Nuclear Data PDP-15 Analyier Computer System. 
The counting times were determined by the half-lives of the elements being 
analyzed. The presence of elements with short half-lives were determined by irradi­
ating samples for 30 seconds and counting immediately. The intensity, radiation 
build-up~ and decay period of an isotope are functions of the isotope's half-life. 
If the isotope has.a short half-life~ the intensity is extreme and the radiation 
build-up and decay were rapid. The intensity of an isotope with a longer half-
life was less extreme and the radiation build-up and decay were longer~ For< .-. :· .. 

-iSotop'es With ·long half-l.ives~ after 'the initial COUnt, the ·Samples· Were·re;;,;~·.' . 
irradiated for 30 minutes, stored for one week~ counted~· stored for· another week, 
and recounted for the final time. 
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RESULTS AND DISCUSSIONS 
Knowledge of trate elements in the diet dates back several hundred years 

to the discoveries of iron and iodine requirements as discussed in the review 
paper by Wolf (15). The necessities of Cu, Mn, Zn, Co, Mo, Se, and Ca were 
discovered years later. There are other elements such asSn, V, F, Si,· and 

As which h~ve been discovered but their roles in the biological system are not 
clear. Therefore, trace.element~ have been divided into several categories (9). 

(1) Trace elements in food which have well defined human requirements 
(Fe, Zn, I, Ca, Mg, and Na). 

(2) Trace elements which exist in food but the human requirements have 
not been quantified (Cr, Mn, Cu, Se, and Mo). 

(3) Trace elements in food which are required by animals but the required 
human requirements are uncertain (Si, V, As, Sn, and Cd). 

(4) Trace elements in food which are required by plants (B and Si) but the 

roles they .. play in the human body are ·unknown. 
The difficulties of analyses, the amount ingested, the biological effective-

ness of the form of the elements ingested, and other factors in the diet have affected 
the proper assessments of trace elements {3,9) . 

. The results of this study (Tables 3,4,5, and 6) were compared to results 
found in the litefature. ·It was interesting to note the variations in the 

. -
results reported for the micronutrients (Na, K, Ca, P, Mg, Fe, I, F, Zn, Cu, and Co). 
For information on the principle sources, functions, deficiencies, toxicities, 
and therapeutic dosages of these el~ments, consult Berkow and.Talbott (2). The 
greatest variations were observed for several essential micronutrients (Mg, Ca, 
and Zn)_ found in tea. Gormican (7) and ORNL observed values of 4650 ~g/g wet wt. 
and 1300 ~g/g wet wt. for Ca; and values of 1920 ~g/g wet wt. and 3100 ~g/g wet wt. 
for Mg, respectively. The values observed by Gormican {7} were 3.6 times higher 
than this laborat.ory value for Ca and 1.6 times lower than this laboratory value 
for Mg •. Other variations were observed for the Zn content in tea. Gormican (7}, 
Murphy (10}, Freeland-Cousin (6) and ORNL observed 54 vg/g wet wt., 33 ~g/g wet wt., 
0.6 ~g/g wet wt.·, and 18 JJg/g wet wt., respectively. The values observed for the 
Zn content in tea by Freeland and Cousin (6} were 9 times lower than this study's 
value. The difference may be due to the brand of tea analyzed and the methods of 
preparation. Gormican (7} analyzed tea in bags; Murphy (10) analyzed dry tea 
leaves while Freeland-Cousin (6} and this laboratory analyzed instant tea. The 
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value reported in this study for th~ Ca content of peanut butter (2700 pg/g wet 
wt.)was considerably higher than the values reported by Gormican (340 pg/g wet 
wt.) ( 7). 

The functions of trace elements such as Cd, Hg, and U are unclear. The 
data obtained .in this study indicate that oysters supply the human diet with 

Cd, Hg, and U. A high concentration of Hg is introduced into the diet by fish· 
(especially tuna fish) (1,4,8). The average amount of Cd, Hg, and U ingested 

is less ihan 1 ~g/g wet wt. (0.05, 0.01, and 0.02, respectively). The total amount 
of these elements ingested from an average diet ranges from 1.7 pg/day (U) to 
106 pg/day (Cd). The total amount of Hg ingested from an average diet is 
27 ~g/day. Twenty-seven pg/day is also the average amount of Hg ingested by 

an Oak Ridge. resident (on an average diet); the amount of Hg ingested varies according to 
the diet. An individual on an· a ~z. of·t~na/day weight watcher diet will inge~t 70 

~g of Hg/day from the tuna. This amount exceeds the tolerable limit of~g which is 43pg/da 
(11). The amQunt of U in the diet has been estimated to be 1.3 ~g/day for individuals 
in New York City and San Francisco, 1:4 pg/day for Chicago, and 1.7 pg/day for 
Oak Ridge (12, 14). ·The average ~mount of U in the human diet as indicated by 
Schroeder (13) is 1.3 pg/day. 

Other observations include the variations in values observed for fresh 
and canned vegetables (corn and tomatoes). The data indicate that fresh 
vegetables have higher concentrations of K and Zn while canned vegetables are 
higher in Cl, Cu, and Na. The trace elements Sc and U are higher in fresh 
vegetables but the values observed are less than 1 pg/g wet wt. As, Au, Cs, Pb, · 
Se, and V concentrations are higher iri canned vegetables, however, the values 
observed are less than 1 pg/g wet wt. 

. . . 

Extensive research has been conducted on Al, Ba, B, Ca, Cr, Cu, Fe, r., 
Mg, Mn, P, K, Se, Na, and Zn contents in various foods or the total diet (6, 7, 
10, 13). Limited ·data :are aV~il~ble on the Sb, As, Cd, Co, Hg, Mo~ Ni, Pbs and Sn 
contents in the human diet. Data may be available on other elements,however, they 
are~noL·as.extensive as .. ;9ata·on th~.m1cronutrients and ~ther ·trace .. elemerits.' 

CONCLUSION 

There was a slight difference observed in the concentration of stable elements 
I ' • ' 

between commer.ti a l.lY and .1 oca lly' grown food .products. Many trace e 1 ements were 
found in this study that were not found by others. 

Incorporated in this paper are data from the original foodstuff project 
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conducted by T. W. Oakes, et al, (12) and data obtained .since that time. The 
authors are pleased with the quantity of available· information on the micro­
nutrients but suggest that further research be conducted on the concentrations 
of trace elements in foodstuffs. 
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Table I. Stable element composition of fresh fruits and vegetables 

~g/g (wet wt.) Ash wt. 
Foodstuff 

wetwt. Ag AI As • Au Ba Br Ca Ce Cd Cl Co Cr Cs Cu Eu Fe llf 

------------------------------------------------------------------------------------
Vegetables 

Cucumbers 
Turnips 
Cabbage 
YeUow 

squash 
Canots 
S\Veet · 

potatoes 
Green 

peppers 

5.8(-3) 
6.7(-3) 
8.0(-3) 
7.3(-3) 

<:2.9(-3) 2.6(-1) 
<:6.2(-3) 1.2 
<:8.0(-3) 1.5 . 
<:7 .3( -3) .1.0 

6.4(-3) 
<:1.0(-2) 
<:1.6(-2) 
<:7.3(-3) 

4.1(-5) 
7.6(-5) 
4.0(-4) 
2.4(-5) 

<:5.8(-1) 
4.3(-1) 
1.3 
<:7.3(-1) 

8.8(-3) <:7.5(-3) 4.0(-1) <:1.3(-2) <:1.0(-4) 1.4(-1) 
1.2(-2) <:1.2(-2) 2.7 <:3.6(-2). N0° 1.4 

6.4(-3) <:6.4(-3) 1.2(-1) <:6.4(-3) NO 1.9(-1) 

8.7(-2) 34 
1.6( -I) 1.1 (2) 
3:7(-1) 40 
1.6(-1) 47 

8.5(-2) 25 
6.4( -I) 1.3(2) 

6.6(-2) 12 

Green 6.7(-3) <:3.4(-3) 3.6(-1) <:6.7(-3) NO <:4.0(-1) 6.2(-2) 68 
beans 

Irish 9.9(-3) <:5.0(-3) 3.8 <:9.9(-3) NO <:6.9(-1) 6.0(-2) 18 
potatoes 

<:5.8(-3) 
3.0(-3) 
6.4(-3) 
<:7.3(-3) 

4.5(-4) 
9.0(-4) 
2.1(-3) 
4.3(-4) 

1.3(2) 
l.2(2) 

!.0(2) 
1.1(2) 

<:7.5(-3) 1.9(-3) 1.8(2) 
1.2(- 2) 1.0( -3) 2.3(2) 

"3.2( -3) 3.8( -4) 20 

<:6.7(-3) 1.5(-4) 36 

<:9.9( -3) ~.2( -3) 49 

Egg 6.8( -3) NO 6.4(-1) <:6.7(-3) <:5.1(-5) <:6.7(-1) 2.1(-1) 26 NO 4.2(-3) 88 

plant 
Lettuce 5.3(-3) NO 
llruccoli 1.1 ( -2) NO 

Fruila ----

1.0(-1) <:5.3(-3) <:5.8(-6) <:5.3(-1) 1.6(-2) 17 NO 
8.1(-1) <:1.1(-2) <:5.5(-5) <:1.1 2.HI-I) 1.212) NIJ 

1.21 -3) 44 
2.2( -3) 99 

8.71--4) 
5.6(-3) 
3.6(-3) 
7.91-4) 

6.4(- 3) <:4.1 ( --4) 
9.9(-3) 3.3( -3) 
1.31- 3) . <:4.21- 3) 
8.lll··3) <:4.71 -4) 

<:4.41- I) 
3.31- I) 

<4.01 -I) 
1.91 I) 

<:!.91- 4} 

<:).11 4) 
.;:4.01··1) 
.;:].71- 4) 

~-51 I) 
1.11 
2.4 
8.111 I) 

<5.81 4) 
3.71 4) 
<4.RI 41 
<4.111 4) 

<2 . .1( 21 
<2.111 2! 
<3.21 2J 
I.KI 2) 

5.'Jf 21 
5.7W 
I.KI.I) 
4.St2J 

3.01-3) 1.81 -2) <:4.0( 4) 2.21 .I) 

2.41-3) 1.81-2) 2.9(·-3) 8.81-1) 
<3.KI-4J 7.6( I) 2.41 I) 2.51 2J 7.1oi2J 
<:1.21 Jl 4.3 1.11 3) <4.KI 21 J.<JIJJ 

2.6(-3) 6.41--3) 2.6(-·4) 7.01-·2) <:3.21 4) 4.31 I) <3.21 41 <:6.41. 3i 1.!>121 

1.0(-3) 8.71-·3) <;3.4(-·4) 1.51-1) <:3.41 4) 7.41 4) <3.41 4) .;I.JI 2) 2.7121 

2.5(-'3) 1.81--2) 2.111-3) 3.8(- I) <5.111 -4) 2.8 5.01 4) <:2.111 2) b .• li2J 

3.7(-4) 1.5(-2) <:1.7(-·4) 1.7(· I) Nil 

5.3( 4) 8.1)( 3) 1.61 4) <1.11 I) Nil 
I>.RI 3) 1.41 2) <6.61 4) 5.71- I) NIJ 

6.81 I) NU 

3.41 I J Nil 
l.h NIJ 

.: 1.71 2J h.II2J 

. 1.11 2) 1.712) 
<J.JI 21 7.111!1 

Wincs:Jil 
apples 

Sunkisl 

5.4(-3) NO 

6.7(-3) NO 

4.4(-2) <:5.4(-4) 4.9(-6) 5.9(-2) 1.5(-3) 7.2 ND 2.21-5> 4.91--ll 3.21 4J 7.1•1-JJ <1.11-4> 2.31 21 Nil 5.51 IJ. NIJ 

oranges 
Oananas 
Tangelos 
Raisins 
Grapefruits 
l,cars 
Golden 

Delicious 
Apples 

1.4(-2) 
1.2(-2) 
2.6(-2) 
4.4(-3) 
5.7(-3) 
4.2(-3) 

NO 
NU 
NO 
NO 
NU 
NO 

Red 2.0(-3) NO 
Delicious 
Apples 

0 Nondeteclable. 

1.4 . <:5.2(-3) <:6.7(-Sl <: 1.71-ll 4.11<-21 98 

1.4 
5.0(-1) 
IS 
3.1(- 2) 

9.1(-2) 
9.2(-2) 

<:1.4(-4) 
"1.2(-2) 
<5.2(-2) 
<:8.8(-4) 
"1.1(-3) 
<2.1(-4) 

<1.4(-4) 
<:1.9(-S) 
<2.6(-4) 
2.2(-6) 
1.1( --5) 
3.8(-6) 

<:1.4(-1) 
"1.2(-1) 
<2.6 
<:8.8(-2) 
9.1(-2) 
2.4(-2) 

1.1(-1) 
1.1(-1) 
1.1 
I.S(-2) 
4.11(-3) 
6.7(-4) 

IS 
1.4(2) 
3.612) 
IS 
211 
3.4 

NU 

NU 
Nil 
.NIJ 
Nn 
NU 
NU 

1.5(-2} <:1.0(-4) 1.2(-6) <:8.0(-3) 1.2(-4) 9.8(-1) ND 

6.1•1 SJ 22 

8.41·-Sl '12 
2.3( -4) 1'1 
2.41--3) 1.112) 
1.41·-31 3.5 
2.8(. h) 1.0 
7.6(-5) 2.9(-1) 

4.31 4! I.SI 2) <4.1•1 4) 1.11 IJ 

8.41 .. 4) 
H.41 4) 
7.111 3) 
4.41 ·5) 
3.41- 31 
8.4(-5) 

3.51. 2) 

4.31 2) 
9.91 2) 
5.31 3) 
1.111 2) 
S.IJI-3) 

<5.61 4) 
2.'11 3) 
1.1·12) 
<K.Kf 5) 
<. 2.31 4) 

1.7(-4) 

4.51· IJ 
2.5( .. IJ 
I.J 
2.8( 2) 

1.5( IJ 
3.21 --2) 

Nil 

NIJ 
Nil 
NIJ 
Nl> 
NIJ 
NIJ 

5.41-5) .6.2(·-2) 4.0(-5) 3.2!-3) <:2.0(-5) 5.01-3) NU 

2.2 NIJ 

I.'J NU 
-1.2 NU 

111.4 NU 
3.21 I J NIJ 
I.K NIJ 
3.61 IJ NU 

8.41 2) NU 

0.: I .II( !I 5.'Jf .!I 

'· 2.KI 2! d1 JJ 
< 2.41 2) 1.21.1) 
•: 7.KI 2! .I.'Jf )) 
<:4.41 )) 1.112) 
·:5.71 )) 3.1112) 
<4.21 3) (,4 

': l.fl( .1) 211 



Table 2. Stable element composition or fresh fruits and vegetables 

Foodstuff 
pgfg(\\'01 WI.) 

La Mg Mo Mn Na Ni Pb Rb Sb Sc Se Sr Ta Tc Th Ti v .Zn Zr 

Vegetables 

CUcumbers 1.2(-2) 3S <8. 7(-2) 3.2(-1) 9.2 1.3(-2) 2.4(-2) 7.0(-2) <3.5(-4) 1.6(-S) <5.8(-3) <1.2 <2.9(-4) 1.3(-1) 4.7(-3) <4.6(-1) <5.8(-3) S.l(-1) <2.3(-1.) 
Turnips 4.7(-3) 36 6.5(-2) 3.0(-1) 22 2.9(-2) 5.9(-3) 4.7(-1) 7.4(-4) 1.6(-4) 5.2(-3) 1.3 <:;2.6(-4) 4.6(-1) 4.9(-3) 5.1(-1) 4.8(-3) 4.2(-1) <:;3.1(-1) 
Cabbage <5.6(-3) 22 <9.9(-2) 1.2 38 4.9(-2) 1.6(-2) 4.6(-1) <4.3( -3) <8.0(-5) o;K,0(-3) <;2.2 <;4.H(-4) 2.H(-1) <:2.4(-3) o;6.HI-1) H.0(-3) 5.6(-1) <4.0(-1) 
Yellow <:7.3(-3) 35 C9.H(-2) 2.4(-1) 4.0 9.0(-3) 9.7(-3) 7.0(-2) <;4.7(-4) 3.9(-5) <;7.31-3) .;,(1,7(-1) <5.51-4) . 2.6(-1) 2.2(-3) <;3.7(-1) <:7.3(-3) 4.1( -1) <:2.2(-1) 

squash 
Carrots <:4.3(-3) 30 <:8.0(-2) 1.5(-1) 28 2.0(-2) 1.2(.:.2) 1.1(-1) <4.0(-4) 5.1(-5) <:5.3(-3) < 1.33 .;2.4(-·4) 2.8(-1) <:2.3(-3) <:5.3(-1) <:8.H(-3) 4.6(-1) <:3.2(-1) 
Sweet <:2.4(-2) . 1.1(2) <:4.8(-1) 1.0 87 3.2(-2) 3.2(-2) 9.2(-1) 4.2(-3) 3.8(-4) <:2.4(-2) <:4.8 <:7.2(-4) 5.0(-1) <;4.8(-3) <:1.2 5.2(-3) 1.3 <:6.0(-1) 

potatoes 
Green <:16(-3) 9.4 3.5(-2) 9.1(-2) 2.4 8.1(-3) 1.3(-3) <:5.7(-2) 3.0(-3) 1.2(-5) <:3.8(-3) 1.8(-1) <:1.9(-4) 3.8(-2) <:1.9(-3) <:1.2(-1) <:;1.6(-3) 1.0(-1) <;1.3(-1) 

peppers 
Green <:6.7(-3) 33 1.0(-1) 2.8(-1) 6.5 2.3(-2) 1.9(-2) 4.7(-2) <:3.4( -4) <:3.4(-5) <:6.7(-3) 4.0(-1) <:3.4(-4) <:3.4(-1) <:2.0(-3) <:2.0(-1) <:3.4(-3) 2.6(-1) <:1.3(-1) 

beans 
Irish <:9.9(-3) 45 CI.S(-1) ,3.0(-1) 18 4.0(-2) 2.6(-2) 1.1 <:6.9(-4) 5.9(-4) <:9.9(-3) <:2.0 <:5.0(-4) 4.5(-2) <:4.0(-3) 2.1(-1) 9.3(-3) 2.7(-1) <3.0(-1) 

potatoes 
Egg <:6.8(-4) 37 1.3(-2) 2.8(-1) 9.5 2.3(-1) 4.3(-2) 1.2(-1) <:1.4(-4) 1.0(-4) 2.4(-'3) CI.S <:1.0(-4) <:6.8(-2) ND" <:3.4(-1) 6.7(-3) 3.5(-1) ND 

plant 
Lelluce <:5.3(-4) 5.8 5.3(-3) 9.9(-2) 4.6 1.2(-2) 1.4(-3) <:2.8(-2) Cl.l(-4) 5.3(-6) Cl.6(-3) <:2.1(-1) Cl.l(-4) ND ND <:2.7(-1) 5.3(-3) 1.3(-1) ND 
Broccoli <:2.2(-3) 42 2.1(-2) 9.9(-1) 61 4.6(-2) 1.6(-2) 3.7(-1) <:1.1(-3) 9.9(-5) <:5.5(-3) <:2.2 <:2.2(-4) ND ND <:;5.5(-1) 5.5(-3) 8.1(-1) ND 

Fruits 
Winesap c5A(-4) 4.9 1.1(-3) 2.6(-2) 9.2(-1) 2.5(-3) 1.4(-3) 3.1(-2) 1.6(-4) 5.4(-6) Cl.l(-3) 5.9(-2) <:5.4(-5) ND ND <5.4(-2) <5.4(-4) 3.2(-2) ND 

Apples 
Sunkis:t <:6.7(-4) 29 <:1.4(-2) ·5.3(-2) 3.1 7.7(~3) 2.4(-3) 1.6(-1) <2.7(-4) 1.0(-4) <:3.0(-3) 5.4(-1) <:1.4(-4) <1.7(-1) ND <1.2(-1) <1.2(-3) 8.7(-2) ND· 

Oranges 
IJOJnanas . <:1.4(-3) 1.4(2) 2.8(-2) 2.8(-1) 12 6.3(-2) 2.1{-3) 2.4(-1) 1.4(-3) 5.6(-5) <:7.0(-3) <:2.8 <:1.4(-4) ND Nl> <7.0(-1) <:7.0(-3) 7.0(-3) 'ID 
Tang~.: Ius <1.2(-3) 85 2.4( -3) 2.5(-1) 13 3.0(-2) 2.6(-3) 4.2(-1) 6.!1(-4) 1.2(-5) <2.4(-3) 1.1 <:1.2(-4) <:3.6(-1) Nil <:6.0(-1) <:6.0(-3) 4.1(-1) Nl> 
RaisinlJ 5.7(-3) 1.8(2) <1.3(-1) 1.3 7.8 1.7(-1) 3.6(-2) 6.1 <1.3(- 2) IJ•t-3) <5.21-2) l.H <:1.01-3) Nl> Nil c:;l.) 1.(;( .. 2) Nil Nil 
GraJlCfruil <:4.41-4) 7.9 <:2.2(-3) . 2.1(-2) 1.4 2.21-2) 6.5(-3) I.K(-2) <:1.8( .. 4) ..:2.2( -5) <ll.HI-4) 5.9( -I) <K.H(-5) Nil Nil <:4.41-2) <:2.2(-4) 4.'41-2) Nl> 
Pt::us <:5.7(-4) 16 <:5.7(-3) 1.7(-1) 2.3 2.9(-3) 1.9(-3) 1.1(-1) 2.1(-4) <2.!(-5) <:1.1(-3) <4.0(-1) <:1.1(-4) Nl> Nl> <:1.1(-4) <2.9(-4) 1.9(-1) Nl> 
Gulden <:2.1(--4) 3.0 <:2.1(-3) 1.9(-2) 1.3 1.9(-3) 2.0(-3) 6.3(-2) 8.4(-5) I.J(-5) . <:1.7(--4) <:8.4(-2) <:1.3(-5) <1.3(-2) Nil 9.2(-3) 8.4(-5) 2.11(-2) Nil 

l.)cliduus 
Applos 

Red CI.0(-4) 8.6(-1) <:4.0(-·) 5.2(-3) 4.2(-1) 4.7(-3) 9.8(-4) 1.4(-2) 2.0(-S) 2.6(-6) <:1.8(-4) <:2.0(-2) <:1.0(-5) Nil Nil <:4.0(-3) 3.0(-4) Nl> Nil 
Udiduus 
Apple• 

0 Nondeteclable. 



Foodstuff 
Ashwt. 

. Wetwt. Ag AI . As Au Ba 

3.0(-3) <3.0(-3) 6.3(-1) <9.0(-2) <3.0(-3) 1.2(-1) 
2.0(-2) <2.0(-2) 3.0 <1.0 <2.0(-2) <1.0 

Table 3. Stable element composition in selected foods 

ug/g (wet wt.) 

Br Ca Ce Cd Cl Co Cr Cs Cu 

7.3(-1) 2.2(3) <6.0(-3) NAb S.4(2) 4.8(-3) 7.8(-2) 1.2(-:3) <1.5 
8.6(-1) 4.7(2) <4.0(-2) 1.9(-.3) 4.4(3) 1.6(-2) 7.2(-2) 3.2(-3) <10 

Eu Fe 

<6.0( -5) 4.8 
<4.0( -4) 29 

Hf Hg K 

4.2(-4) NA <1.2(-1) 7.S(2) 
<2.0(-3) 1.2(-6) <8.0(-1) 3.0(3) 

• 

Applesauce 
Beans 

(Baked) 
Beansc 

(Green) 
Beans 

(Pinto)· 
Deer 

(Ground) 
Bologna 
Bread 

(White) 

1.4(-2) 6.0(-2) 5.7 <6.9(-3) 4.42(-4) 2.3 

<3.6(-2) . <3.6(-4)· <1.8 

6.1(-1) 8.3(-2) 9.7(-3) 9.2(-3) 2.4(2) 8.8(-2) 2.S(-I) 1.1(-3) 1.7 3.4(-4) 1.53(1) 3.4S(-3) NO 2.22(-1) . 4.49(3) 

3.6(-2) <7.2(-2) 6.1 

9.S(-3) <9.S(-3) 1.9 

b.l(-2) <3.1(-2). 6.2 
: 1.9(-2) <1.9(-2) 4.6 

Dread 2.6( -2) NO II 
(Whole 
Wheat/Rye) 

Cantaloupe 
Chicken 
Coffee 

6.6(-3) 
8.1(-3) 
4.0( -2) 
1.3(-2) 

<6.6(-3) 
<1.6(-2) 
<8.0(-2) 
<1.3(-2) 

S.l(-1) 
2.4 
1.1(2) 
NO 

S.4(-l) 4.3(2) <1.1(-1) 1.4(-2) 4.1(2) 2.4(-1) 1.9(-1) 7.2(-3) 7.2 

<2.9(-1) <S.7(-3) <4.8(-1) I.S 

3.1 <3.1(-2) <1.6 2.8 
<9.S(-I) <3.8(-3) 8.9(-1) IS 

<3.9(-1) NO 

<1.3(-1) 
<8.1(-2) 
<8.0(-2) 
2.9(-1) 

<2.6(-3) 
<8.1(-4) 
< 1.2( -3) 
<1.3(-3) 

8.3(-1) 8.8 

ND 
<1.6 
2.3 
<2.6(-1) 

6.8( -I) 
2.7(-1) 
8.4(-1) 
1.0 

80 <2.9( ~2) 1.8( -3) 4.8<2:1 -

<2.2(2) 6.2(-2) 3.7(-3) 1.3(41 2.S(-3) 
6.8(2) <3.8( -2) 2.1( -2) 4.0(3) 1.5( -2) 

2.9( -2) 3.S( -3) "1.4 

1.1(-1) 9.4(-3) <31 
1.1( -I) 6.1( -3) <IS 

1.2(3) 2.6( -2) 2.6( -2) 6.2(3) 1.3( -21 7 .S( -2) S.S( -3) <26 

1.1(2) 
1.3(2) 
7.6(2) 
26 

<6.6( -2) 
<S.7( -2) 
1.6(-1) 
.;).3(-2) 

NA 
8.91-3) 
1.9(-3) 
8.7(-3) 

S.4(2) 
16 
1.5(l) 
4.7(3.) 

6.6(-3) 
<2.4(-3) 
ND 
2.9(-31 

1.9( -2) 
<:S.7( -2) 
5.2( -I) 
2.9(-2) 

l.S(-3) 
<8.1(-·2) 
6.0(-2) 
1.21-3) 

<1.3 
<1.2 
1.1111 
"1.311) 

NO SO 

. <9.5( -5) 16 

<6.2(-4) 7.3 
<3.8(-4) 22 

2.3( -4) 33 

<6.6(-5) 
<:8.1(-4) 
2.4(-3) 
ND 

1.4 
3.2 
3.4(2) 
3.0 

<1.8(-2) 1.8(-4) <3.6(-1) 1.4(4) 

"1.9( -3) 5.0( -5) <9.!( -2) 2.7(3) 

<3.1( -3) <6.0( -5) 1.6 1.6(3) 
<1.9(-3) 5.7(-4) <:9.5(-1) <1.1{2) 

<1.3(-3) <3.6(-5) <1.3 

<5.3( -4) 
<4.1(-3) 
7.2( -3) 
<:1.31-3) 

3.5( -4) 
6.1(-4) 
5.11-4) 
9.0(-5) 

6.6(-2) 
0::8.1(-2) 
"1.6(-1) 
<6.5(-1) 

1.713) 

1.8(3) 
2.813) 
1.314) 
1.6(3) Corn 

(Conned) 
Corne 

Culla~tc 
Cheese 

7.48(-3) 1.17(-2) 8.23(-1) I:S2(-2) 1.87(-4) 2.24(-1) 1.1 3.6(1) 

1.4(-2) <2.8(-3) <2.8 <1.4 <1.4(-2) <2.8(-1) 9.8(-1) 4.6(2) 

6.7(-3) 4.7(-3) 1.51!) 6.4(-3) 

<:1.4(-2) 2.2(-3) 4.5(3) 7.0(-4) 

9.0(-2) 

3.1(-2) 

4.4(-4) 

S.6( -4) 

6.0(-1) 1.51-4) 4.3 4.5(-4) NO 6.9(-2). 2.5(3) 

<14 <1.4(-4) 4.2(-1) 0::8.4(-4) <8.41-2) <:7.0(-1) 7.0(2) 

Dales 1.5(-2) <1.5(-2) 7.8 <1.5(-1) <1.5(-3) <3.0(-1) 5.6 4.2(2) <1.51-1) NA 2.7(3) 9.0(-31 8.71-2) .1.1(-·3) <4.5 <:I.S(-4) 8.0 
0::1.1(-4) 2.3 Fruit 2.8(-3) <2.8(-3) 7.7(-1) <:8.4(-2) 2.8(-3) <2.81-11 3.5(-IJ" 61 <5.6(·-31 2.01-2) 40 5.3_(-3) 5.6(-2) 3.1(-3) 1.0 

4.5(-3) <4.S(-3) 1.2 

1.1(-2) <5.5(-3) <5.5 

5.3(-3) <2.7(-3) 1.9 

<1.8(-2) 2.3(-4) NO 

<3.3(-1) 1.1(-3) 2.0(-1) 

<8.5(-2) <:2.7(-3) ND
1 

(Canned 
Mi.cd) 

GraJlCii 
(Green) 

Green Deans 
({';,ann.:tJ) 

Mclun 
(Honeydew) 

Melon 2.8(-3) <2.8(-3) 4.4(-1) <8.4(-3) <1.1(-4) NO 
(Water) 

Milk (Dry) 8.1(-2) <3.2 

"Nundeteclublo. 
bNut Analytcd. 

6.2 <6.5(-1) <5.7(-3)" <3.2 

' 'Samples srown in the vicinity of Oak Ridge Notional Lnborotory, 

4.0(-1) 1.1(2) 

5.8(-1) 1.3(2) 

3.0(-1) 58 

5.0(-2) 17 

12 1.0(4) 

<:4.S( -3) 8.9( -4) 27 3.2(-4) 

<3.3( -3) 9 .11-4) 4.2(3) 9.9( -)) 

<5.3(-3) NA 3.2(2) 4.2(-·3) 

3.4(-3) NA 31 4.5(-2) 

<2.4(-1) NA 9.8(3) 6.6( -3) 

\ 

3.0(-2) 

2.1(-2) 

1.2(-2) 

2.4(-2) 

2.5(-1) 

2.7(-3) 

6.6(-4) 

5.3(-4) 

1.3(-3) 

3.2(-2) 

1.0 <9.0(-SI 2.1 

<II 4.4( -SJ 3.4 

4.8( -I) <5.31 -5) 1.2 

2.8(-1) 1.4(-4) 1.6 

<24 ND <4.1 

1.1(-3) 2.9(-3) <4.51-IJ 5.913) 
<5.7(-4) <:6.0(-5) 1.3(-1) 8.7(2) 

9.0( -5) 1.6( -3) <2.7( -2) 1.6(3) 

<2.2(-4) '1.3(-4) 5.5(-1) 7.8(21 

1.4(-4) 2.6(-4) <3.2(-2) 1.7(3) 

<2.2( -4) 1.2( -4) <&.4( -3) 9.8(2) 

<8.1(-3) 9.0(-5) <:2.4 1.4(4) 



Table 4. Stable element composition in selected foods 

~g/g (wet wt.) 
l'oodstuff ---------------,-----

Zri Zr 

Applesauce 
Beans 

(!laked) 

Beans(' 
(Green) 

Beans 
!Pinto) 

Std. 

(Ground) 
Bologna 
Bread 

(White) 
Bread 

(Whole 
Wheat/Rye) 

Cantaloupe 
Chicken 
Coffee 
Corn 

(Canned) 

Curn'" 
Collage 

Cheese 

La Mg 

<6.0(-2) 66 
<6.0( -I) 3.5(2) 

Mn Mo 

2.4(-1) <;LS 
2.4 <1.0(1) 

I. 3(- 2) 4.8(2) 7.6 1.6(-1) 

<;7.2(-3) 1.3(3) 10 1.2 

<1.9(-1) 1.9(2) <3.8(-1) <2.9 

<9.4 <;2.0(2) <9.4(-1) <16 
<1.9(-1) 2.9(2) 3.8 <1.9 

2.6(-2) 

<6.6(-2) 
<:2.4( -2) 
4.0( -2) 
<;1.3(-1) 

4.8(2) 

1.2(2) 
2.6(2) 
1.7(3) 

'NO 

II 

3.2(-1) . 
1.2(-1) 
1.8 
3.6(-1) 

3.9(-1) 

<:6.6(-1) 
<4.1(-1) 
<6.0(-1) 
<2.6 

1.1(-3) 2.7(2) 1.9 6.4(-2) 
<4.2(-1} <2.8(2) <4.2(-1) <7.0 

Na Ni Pb Rb Sb Sc Sc Sr 

2.8(2) NAb NA 1.5 <9.0(-4) · I.Sc-5) 
2.8(3} 7.0(-1) 1.2(-1) 8.0(-1) <4.0(-3) 4.6(-4) 

2.6( -2) 6.01 -I) 
<3.0( -2) <4.0 

8.2 4.3(-1) 8.1(-2) 2.2 8.3(-4) 1.11-3:1 9.7(-3) 2.4 

3.1 1.3 3.3(-1) II .;;3.6(-2!. <7.21-4) 1.31-ll NO 

5.1(2) 4.3( -2) 1.3( -I} 2.4 <6.71-4) <4.81-4) <;2.91-2) <;1.9 

9.4(3) 9.9{-2) 2.31-1) 1.5 <9.4(-3) <9.41-4) <;5.91-2) <:9.4 
4.8(3) 1.7(-1) l-6(-1) 8.7(-1) <1.91-3) 3.01-41 7.01-2) NO 

5.9(3) 3.4(-1) 1.2(-1) 1.9 2.1(-3) 6.51-4) t.IC-1) NO 

2.6(2) 
5.1(2) 
26 
3.0(3) 

NA 
3.21-2) 
4.4(-1) 
7.4(-2) 

NA 2.2 
5.1(-2) 4.9 
4.0( -I) 33 
1.0(-1) 1.0 

3.3(-4) 
3.2(-3) 
1.21-2) 
<1.31-li 

3.8 5.7(-2) 5.51-3) 6.8(-1) 4.5(-4) 
3.9(3) 4.2(-2) 1.31-2) 5.71-1) 2.01-3) 

<6.61-5) 
2.41 -4) 
3.5(-2) 
<:;1.3(-4) 

1.2(-4) 

4.21-5) 

0::6.6(-3) ,,2 
<5.71-21 NO 
2.01-1) 2.7 
<;1.31-2) NO 

4.5(-3) 5.0 
C9.8! -3) <2.8 

Dates < 1.5( -I) 4.5(2) 
46 

4.5 
7.0(-1) 

<3.0(-1) 38 NA NA 2.2 
1.4 

< 1.5( -3) 1.3( -3) 
<5.61 -41 4.51 -Sl 

1.21-2) 3.8 
Fruit <4.2(-2) <5.6(-1) 2.0(2) 7.0(-2) l.H(-1) ·1.31-2) .;; 1.4 

(Canned Mixed) 
Mixed) 

Ta Tc 

<1.5(-4) N0° 
<2.0(-3) NO 

Th Ti 

<;6.01 -4) <3.0 
<;4.01 -3) < 16 

<;3.4(-4) <;4.1(-4) 2.2(-3) <2.6 

.;;3.6(-3) NO <;3.61 -2) <7 .2 

<;4.8( -4) 0::2.9( -I) <4.8( -3) 0::1.9 

<;1.61-3! NO 
3.81-4) NO 

<5.2(-4) NO 

<:3.31-4) 9.9(-2) 
<:8.1(-4) NO 
1.81 -3) <8.01-1) 
<:2.61 -4) NO 

1.5(-4) 2.2(-4) 
<1.41-4) NO 

<3.0( -41 NO 
<2.HI -4) Nl> 

<9.41-3) <31 
<1.91-3) <19 

<;2.6( -3) <52 

6.6(-4) 
<1.61-2) 
4.01-·2) 
.;; 1.31-3) 

<2.0 
;.;1.6 
5.1 
<26 

6.71-4) 1.3 
<l-41-3) <:14 

<:3.01-3) .:; 12 
<:5.61. -4) <2.2 

u v 

4.51-4) 
2.41 -3) 

<1.5(-2) 2.1(-1) <;1.41-1) 
<;2.0(-1) 5.0 <;9.0( -I) 

<;1.5(-2) <1.2(-2) 6.5 

.;;).6(-4) <3.6(-2) 27 

7.6(-4) <;1.91-2) 29 

9.7(-3) <;3.11-1) 12 
9.71-4) <2.9(-)) 6.3 

5.51-4) 5.21-1) <12 

3.31 -4) 
1.21 -4) 
9.21 -3) 
o::Uc-41 

<1.3(-2) 1.1 
< 1.61 -2) 4.2 
6.41-1) 4.6 
2.31-1) 2.9 

ND 

NO 

<9.51-1) 

<:1.6 
<9.5(-1) 

NO 

<:3.31-1) 
<l-6 
<4.0 
NO 

5.2(-3) 

1.1(-3) 

6.7(-3) 5.2 NO 

3.0(-4) 
1.0(-3) 

<;1.41-)) 2.8 <:2.1(-1) 

.<l.ll-1) 2.9 0::6.0(-1) 
1.4(-2) 4.8(-1) <:1.71-1) 

<:rupcs 
c<:rl'\.'11) 

<:rccn lh::ans 
(<'anncd) 

Melt Ill 
Cll,uu:ydcw) 

~h.·lun 

NO 76 7.7(-1) <:9.01-2) 12 4.01-2) 2.6(-ll 9.5( -I) <:4.51--Jl I.JI-~) <4.51--3) 4.1{--1) <I.HI--4) <:1.41--1) <4.5(--4) .;4,51-l'l o;J.21 -4) <4.51-3) 3.~1 I) ..:1.41·1) 

<5.51-2) 1.712) 1.3 <5.51-1) 2.6()) 4.01-2) 2.7(-2) 6.9(--1) l-11-3) I-HI --41 <2.~ .J) Nil <:1.1{--4) NU 2.21-4) .;17 l-41-4) <:2.21--)) 7.81 ·II ..; 1.21--ll 

<S.JI-21 HH 

5.111 -31 79 
(IV:~I<'I) 

Milk (llry) .:2.4(-1) 9.2(2) 

"Nundotcctublu. 
bNut Analyzed. 

2.21 -II 

3.31· II 

.;4.1 

1.1 2.11121 NA 

NA 

.;3.2 4.11131 NA 

•·sumplci gmwn in the vicinity uf Ouk ltill)tc Nuliunul Lutmrutnry. 

NA 'l.lll · I l <;2.11 · 41 '1.111 >I .:5.31 ·Jl 4.41 II .;5.]( 51 <H.III 21 ..:5.31 41 .; 1.1 2.7(- 4) "1.1(-- 2) 1.3 ..: l-1•1 -)) 

NA 2.2 .;:2.8( ]I <1.41· II <1.41 41 <:2.HI 21 <:2.H1·41 <:2.HI-.IJ 2.111 41 2.HC • ]) H.lll II o; 2.51 II 

NA 25 . 1.61-11 .;1.61-3) o;J.I•I-·11 NU .:4.11· 3) NU .<4.1(-2) .:41 4.91 -3) <3.21 --I,. 32 

--------·------~------------------ ------------·--------------·-··-------
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lj ·~ .. , 
lj ll'i 
I; tj'f 

I( h"•l 

fiN 
It u,·,· 

'If l•l'f 
ll·ll') 
I( 10'( 

If ti:'IJ 
li: lh'l 

It WI 
1\111'\ 
fllf'i 
hll"c' 
ll'l)fl 
lf'l\'1' 

11 ~·c· 
l,'h•'S 
lt'lh'') 

lfl/.'f 
11'1:0 

t;JI"' 

llllf'H 
t;llf'i' 
,,,,, ... .. ,, ... 
lfl\'t 
lfli1'01 

•• 
" l(tH'( 

II' 1(\ 
I; Ill'!' 
If lt'h 
., ,..,. 
t,· lt''i 
II 1•1'1 
lj IH'11 

VN 
li' , ... , 
If 11'1. 
c; lt'l 

VN 
'I; 11"1 

li lt.'l• 
It 1•1'•1 

If IH't 

If IU'l 
fl lt'l' 
I(·IL'I 

YN 
II t)'t 

, .. ,.,., .. , ... 111'1'' 

If t,"t" 
11 1)'1. 

II 1£'\'• 
c; l•rr 

li lf't--. 
II ttl'!' 

II 11'1"' 
II .... 1 .... 
lj ,.,.., .• 

'' ·~-f~ 
I; ll'L:O 
II lf'l 

,, lt'i· 
If 111''1"' 

1; tl'l:" 
It Jl'( 

If· IS''L> 
li:·l('l 

li:·tt>'')" 

If IR'9:· 
f(·l)'fl'· 

l(h"f' 
1,'111'1' 
llfto·~ 
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If It' I 
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n 

It Wl' 
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n 
I; lt'l 

1'1 
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.... 
'fL 
t'l 
L't' 

II lt'K 
•• 1 

II,,.,, 

II 
It· IM'fl 
ll· Wl 

Ll 

'" 

L'l' 
II 111'11' 

II 1\''1' 
II Ill'\''• 

ll'fJ 

L'l 
L'l 

\"1:00 
s·::-­
c: .. 

II Ill'S':"> 

II lt'l 
llll'L:O. 

II' I 
II IH't · 
II IS''I:-

I(· I)'S':> 

('I 

11--J)'l> 
IC:· IU'L 

9'1> 

,ON 
9'1 

h' ,,,., .... 
It' lfi'M' 
It IL'I 

If h"L ~. 
If IS"'I"' 
II' IH't'' 

II 111'1 
ON 

If• IQ'S':OO 
II' 11J't:" 
IS' IS''l:OO 
, .. l!t'fl!' 
If li"L> 

h IL'I 
li: ll"l:­
ft· 111'(:0 

H'· li"i~ 
lf-ll'(!> 
lt--1('1> 

1)-I('C: 

1(-IR'f' 

It IR'9> 
IC:--Ifl'l' 

ny 

•.(nojltiiW.(Itljt!UtiiiiiN tlltJ'IfH 1~) ,Ill -'1111!-'!11 .'lljiii!IIMIItlf ';'t(lh111tS,1 
·r...,,.<,r.uv I"Nq 
·'1'1'1·'•\tiiJllh'N,. 

II IQ'I)' 
It 111''1~ 

If ll'h 
tl IH't'~ 
fl ,,.,,. 
II ·JR'f::O 

(£ 19'£ 
II·IS''l> 

II lt'R" 
II 1M'S';. 
,, ,,..., 

II IS'I!' 
II lt'L> 

lZ-IC'I 
II· IIJ'(~ 
f(·IIJ't':O 

11•1\'f> 
ll-lt'9> 
fl·-JS'I> 
1(-lft'(> 
11--Jn'R> 

((-}t'(> 

((-))'6> 

'V 

t'f' 
fl'(o 

n 
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ll!IJ'L 
1l 
n 
H 
... u·o; 
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fll!t't 
!t'f 

11-19'( 
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l( 
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ll·lf'l" 
I; lh'l!' 
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,, lf'i 

li: 111'1 
IZ•lfl'l 
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ft··ll'(> 
1(-IO'S> 
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11-IL'£> 
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ll IU'l 
h' IP'H 
H lt'L 
(1·1£'1 
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ll IH'i' 
li ,,., 

If· Ill'S' 
ll"lh'l 
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fl .. Ufl 
ll· ·~·I 
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IZ--Il'C 
1(-IS''l 
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' '• 

Food.\tufl' 

O:ll~al 

Onions 
t\Vhilc & Ydluw) 

Oy't~·r1o 
P-.::u:hc~ (Fresh! 
Pca{·hc~ tC:mn..:d) 
Pc:mut Huller 
P~·a1o 

cS .... ttt &. C:mrn.·dl 
l'i•wapplc(('oanlk.'dl 

Purk 
Putah.~~.:{ 
Po1:11o 01ip~ 

Prun~-, 

ltiw 
S:tlmun 
S:ut.lin~-, 

ShrimJl 
Spagheni 
Spinach 
Tea 
Tumatue"l (Cunnl!'d) 
'fum::at~..C." 
Tunu Fish 
\\'C'incrs 

aNondctectub!e. 
bNoc Arulyted. 

<S.Jt-ll 
<:I.Jt-21 

<1.61--11 
7.01-31 
<S.OC -31 
<J.lf-1) 
<:1.1(-11 

<J.Ill-31 
o.::UII-0 
2.6.51-21 
<:1.81-11 
<J.IJC-·11 
4.)( --31 
<1.21-IJ 
<1.41-·11 
..;:5.111 -11 
1.71-31 
o;;;IJ.St-21 
<I.Jt-11 
<;1..5(-1) 

<:IJ.2t-41 
<:2.(1(-1) 
<:J.Jt-11 

I.Stll 
81 

5.8121 
l4 
37 
1.4()) 

1.7111 

1.1121 
2.1(21 
1.4(2) 
4.9121 

4.4121 
J.H12l 
2.2121 
4.2121 
5.111.2) 
4.6121 
8.2121 
3.1(31 
H6 
1.0(2) 
3.3121 
<6.6121 

Mn 

36 
6.01-1) 

~.l 

4.11-11 
1.91-11 
17 
1.6 

II 
-'l.6f-1) 
1.6 

l.9 
2.1 
IJ 
1.7 
<4.2 
<2.11 
6.3 
1.0 
<.7.0421 
7.51-11 
9.<(-IJ 
<2.0 
<6.6 

Mu 

9.31-11 
No• 

<2.4 
c;;J,9t-·21 
<.5.111-21 
<:4.8 
<1-1 

<4 . .51-<!1 
..-J.6 
4,9(-2) 
<1.0 
<:IJ.St ·II 
1.3 
<2.3 
<HI 
<.5.111-11 
J.lt-1} 
..:1 . .5 
<2.0 
o,;:J.K 
..:l.b(-2) 
<4.0 
<:S.O 

"Samples gru\lo·n in the vidniry of Ouk Rid~c N:ttionaJ L11bor11tury. 

20 
61 

3.71]) 

3.1 
73 
J.Ktll 
2.913) 

) . .l 
l.4121 
K.7 

.5.11.11 
l• 
4.7 
3.31.11 
S.ll.ll 
7.HI.ll 
8.6 
2.3131 
8.9121 
1.1(.1) 
1.111) 
4.013) 

9.2131 

Ni 

1.01-IJ 
NA 
4.51-21 
7.41 .. 11 

2.21··11 

3.01 -IJ 
J.oc !1 
.:5.t1C-II 
2.91 II 
NA 
8.51-21 
7.81-lJ 
9.11-21 
NA 
5.61-21 
2.5(-1) 
4.2 
1.41· I) 
2.81-21 
4.61-21 
6.6f-2) 

Pb 

2.31-·11 
N,\ 

3.21-IJ 
NA 
9.01'-21 
J.HI ·II 
3.3(·11 

1.21··0 
l.bC·I) 
•:l.lc o 
I.H! It 
NA 
3.51 2l 
1.01 -II 
4.71-21 
NA 
9.41 21 
8.91-·IJ 
l.fl 
2.61- II 
).KI· 21 
1.3 
S.OI-IJ 

Table 6. Stable clrrn.::nt mmpusjrion in seh."('lrd foods 

Rb 

l.7 
I.SI·IJ 

VJc-11 ... 
7 .. \f ·II ... 
4.71 ·It 

1.1 
4.4 
K.HI II 
L\ 
ll.h 
I.K 
H.JI II 
7.31 II 
..;l,OI 0 

1.2 
7.41--11 
1.4121 
J.7 
6.51 II 
6.01- .. 
2.7 

Sh 

o;I.IJc-JJ 
3.41 -1) 

<3.21-)) 
7,HI -41 

<1..11 ·ll 
<1.61 ·II 

<1.11 ·ll 

.:.1.111 41 
·:7.!1 41 
I.Kc .l1 

,7 . .21 .11 
J.Kc 21 
..:~.111 .11 

..:2..11-!1 
~.KI .11 
.l.M1 21 

..:1.41 )) 
•:1.91 31 
NU 
5 . .1( 4) 

<.1.91 4) 
..::2.01-11 
.:6.61-ll 

\ 

Jlp./J!IWCI\1.'1,) 

s~· 

<:1.91-lt 
2.71· 51 

6,71 -JJ 
7JU--.'il 
5.51·51 
1.21 .. 3) 
1.71 -41 

2.41 St 
·:!.41 41 
1.51 21 
I.Hc 41 
7.41 ll 
4.111 41 
<4.111 41 
h.~. 41 
4 . .11 Jl 

··.1.91 Jl 
3.21--31 
.l.bf -31 
9,Uf 5) 
IJU -41 
<:;2.01-41 
<:6.61 -41 

.;;7.61 ll 
o.:.6.HI 21 

<lUll 21 
<7.HI ·41 
<7.51 .•1 
c:J.2i -~) 
.-:I.Ht .:·1 

K.7t .11 
·- 1.21 ~I 

'"'' :!J !.1h II 
4.!1 !J 
.1.111 21 
..: 11.21 :·1 
..:;1:11 II 
.:;5.111 ~I 

<J.(Jt. ~· 
<:l.Ht--!1 
!.61 · I I 
1.11-ll 
3.41-)J 
..:4.fh-21 
<6.61 21 

Sr 

NU 
2.6 

NU 
..:7.81- !t 
NU 
NO 
NU 

NIJ 
·I.! 
.1.4 
•'1.41!1 
4.K 
NU 
NU 

NU 
NU 
Nil 
NU 
2.11 
H.7f II 
NU 
NU 

------·-------------------·--· 
Ta T,· Th fi U V ln z, 

<:;:1.9t- 31 
<1.71-4) 

<1.61 ·ll 
<:).IJI 51 
<!.51 .. 41 
(1.41·41 
<5.51 ·41 

·:.lilt ·41 

.-:!.41 41 
l.Sc .11 
•'I.HI Jt 
~11.51 41 
<1.111 41 
.:; 1.~1 ,\) 
..:::1.41 Jl 
2.51 .11 

NU 
..:!.UC -II 

NU 
0:::4.31 21 
su 
NU 
NIJ 

NU 
·7.!1 21 
H.IJI 4) 

Nil 
NIJ 
NIJ 
NIJ 
Nil 
NU 
NU 
NU 

..:7.!1- 41 
<::;1.91-JJ 
•:h.SI-J). NU 
fl,lll-41 NU 
1.71-4) <!.Ill- 41 
.;4,01-41 NU 
<.:1.71--31 NO 

<1.91-2) 
<:1.111 -31 

CIUIC-)l 
C:).IJI .. -11 
O::I.JI ·.11 
0.:::1.1'11 ·.11 

<5.51 ·31 

<1.51 .ll 
•1.21 .li 
I.Hf 21 

··J.6t .ll 
<1.111 J.­
<!.5t .ll 
·:1.21 !I 
.:::1.41 21 
..:7.5c JJ 
·:.J.bl )) 
5.7c .. JI 
·~6.51- 21 
·~ 1.51 • .1 I 
I.HI-21 
<::1.01-21 
<;),71-21 

NU 
<:b.HI-11 

<lb 
0::.\.91 -II 
.;7.51·11 
<64 
II 

O:.l,U 

·.2.4 

·'·5 
·.~Jb 

O..:.l.K 
..: ~-5 
·:21 
·.:~K 

·:sn 
NU 
.::: )Q 

NU 
•:7.l 
3.l 
<::.20 
NU 

•:1.91-41 
).11--41 

I.M··!t 
J.IJI··SI 
9.111 -41 
0::::).21 --41 
3.21-41 

5.11 S1 

h.lll "' 
·<K.41 .ll 
• ... S.kl J1 
;!,til .ll 

.1.!1·41 
4.111 41 

.1.11·31 
1.1•1 ·.11 
1.11-·41 
1.71-)) 
3.61· )I 
2JI-41 
.:;2.11(-)) 

9.41 -41 
..:,3.31-41 

-::).81--21 
..:.6.HC-)I 

4.51·11 
0:::).91 -31 

1.11--21 
4,KI -II 
1.11·11 

.;J.tll 21 

•2.41 21 
7.91 21 

·:.Ut It 
<:I.IJI 21 
5.11·11 
.;:.2 .. 11 It 
<!.He ·II 
..:S.It~·ll 

5.41-31 
0.:::1.91-11 
...;b.51-ll 
.:.7.51-21 
Hll-21 
0::2.01-11 
<6.61-1) 

3l 
1.1 

'" 7.!1 .. 11 
S.lli--11 
IK 
.1.5 

-I,Kt .. IJ 

lK 

5 .. ' 
J.H 
4.2 

IJ 
4.h 
27 
4.1 
Jl 
3.0 
IS 
1.7 
l.ll> 
3.E 
oi 

NU 
..:1.71-11 

.1.2 
<:5.'11-21 
<2.51-11 
NU 
0::1.1 

<J.III .. IJ 

<:fi,IJI ll 
NU 

.:::7,61 II 
NU 
<2 • .1 
<!.t\ 
NIJ 
NU 
0::1.9 
NU 
...::J.flt-1) 
NU 
NO 
ND 
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