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INTRODUCTION
Organically grown foods have been defined as foods grown without
the use of any agricultural chemicals and processed without the use of
food chemicals or additives

(1).

The popularity of such products has

increased rapidly in the United States because of the increased receptiveness and consciousness of the American public regarding nutrition
and health.

The Wall Street Journal, in the sununer of 1970, reported

that there are more than 2000 stores in the United States specializing
in health foods with a combined sales volume of over $1 billion per
year.

In addition, many major food chains have added "natural" food

sections to their supermarkets.

Regardless of the fact that these

organically produced foods may cost over twice as much as their
regular counterparts, the health food movement still flourishes.
In recent years, the belief that organically fertilized plants are
of superior nutritional quality has become popular.

Organically grown

vegetables become popular primarily because of the assumption that they
contain more vitamins and minerals than those grown under standard
agricultural conditions using mineral fertilizers.

Advocates of the

organic food movement also have claimed that our food supply quickly is
becoming poisoned by chemical additions to the soil, and thus unsafe for
continued human consumption.

There is little scientific evidence that

either supports or disputes these beliefs.
The hypothesis of a relationship between soils and the nutritional
quality of food is not only interesting, but in many ways logical.
doubtedly, a relationship does exist between soil and the nutrient
1
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content of a crop, but the relationship, in its entirety, has yet to be
discovered.

The controversy between scientists and health food advocates

about the relation between the nutritive quality of crops and organic
fertilization has not yet been resolved.

The small amount of data pre-

sented on the subject indicates that the nutritive value of crops will
not be differently influenced by organic fertilization as compared to
mineral fertilization.

Only through additional research will we be able

to solve the controversy over the nutritional superiority or nonsuperiority of organically grown foods.

The purpose of this thesis,

therefore, is to assay vegetables grown with organic and mineral fertilizers for mineral content, as one measure of the validity of claims
that organically grown foods are worth the extra cost to the consumer
in terms of nutritional quality.

REVIEVJ

OF LITERATURE

The primary step in considering the effect of soil on the nutritional quality of plants is to define "nutritional quality.,"

Nutri-

tional quality may be defined on the basis of two substantially different
types of criteria

(2)a

The first type is based solely on plant composi-

tion, the assumption being made that any increase in the concentration
of an element or compound essential to humans or animals increases the
nutritional quality of the plant.

The second definition of "nutritional

quality" is concerned not only with nutrient concentrations in the plant,
but also the observed effects on the human or animal consuming the plant.
The acceptance of the latter poses many problems to the scientist.
Human diets include components of varied geographic origin, making it
difficult to ascertain the specific effect on the human of any one plant
in the diet.

In the case of animals, differences in plant quality may

be concealed because of restrictions on growth from hunger, disease, or
other factors (3).

It, therefore, is impossible to express nutritional

quality of plants through broad generaliz.ations or by a single unique
value in abstraction from the actual conditions of the experiment.
An

hypothesis has been advanced (4) that plants fertilized with

composts have a nutritional quality superior to those grown with mineral
fertilizers.

Organic food advocates also are claiming that widespread

use of mineral fertilizers is responsible for a decline in nutritional
quality of our food supply.

Sir Albert Howard (4) boasts of the profit-

able character of organic farming as a whole and claims organic fertilization helps to eliminate disease in plants, thus producing a healthier
3
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livestock.

Such claims are only a few of the ones being advanced today

regarding the superiority of organically grown foods.
A few experiments have been designed to measure the mineral content
of plants grown in soils receiving large amounts of organic manures as
compared with those grown in soils fertilized by inorganic methods, or
in some cases, with plants grown in culture solutions containing only
inorganic salts of the essential elements (2-13).

In general, any

difference in nutritive content has been too small to be statistically
significant and has been in favor of inorganically fertilized plants
as often as those grown with organic fertilizer.
Brandt et al. (5) conducted a simple comparison type study to
evaluate the influence of compost versus mineral fertilization on
ascorbic acid concentration in potatoes.

Potatoes from each group were

harvested simultaneously, yet, maturity differences were so great as to
invalidate the small differences found in ascorbic acid concentration.
"Matching mineral" tests were then made in which mineral fertilizers
were added at such rates as to keep the growth and visual appearance of
the crops approximately equal to those in the compost series.

Results

indicated that nutritive value of crops is not differently influenced
by method of fertilization.

In other related experiments (5), no in-

crease in Vitamin C content of snap beans or carotene content of carrots
resulted from the use of compost as compared with mineral fertilizers •
.McKell et al. (6) conducted experiments to determine the possibility
of using chicken manure as a source of fertilizer for rangelands in
areas close to source of supply.

Fertilization with either chicken

manure or mineral fertilizer significantly increased forage yields,
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there being a slightly higher yield from plots fertilized with inorganic
fertilizer.

Both types of fertilization altered chemical composition

of the forage, increasing both protein and phosphorus concentrations.
With no fertilizer applied, the average protein content was 6.6%.

At

the highest rate of chicken manure fertilization, the protein percentage
was 8.9, as compared with 12.6 for inorganic fertilizer.
lization, the forage contained 0.33% phosphorus.

With no ferti-

Chicken manure

fertilization resulted initially in a slower release of some elements
than occurred with mineral fertilizer, but over a three year period, the
net response was approximately equal.

It was concluded that chicken

manure could be used as a source of fertilizer in areas close to source
of supply.
The United States Plant, Soil, and Nutrition Laboratory at Ithaca,
N.Y. conducted several controlled field tests (2) to determine the influence of manure versus chemical fertilization on the nutrient content
of plants.

The Vitamin C and carotene content of seedling rye on plots

receiving large quantities of manure over a period of 25 years was the
same as that of rye from plots fertilized with mineral fertilizers over
the same period.

The small differences in Vitamin

c,

iron, and copper

content of potatoes grown on manured soil and on soil treated chemically
were not statistically significant.
Large local differences in calcium content of vegetation not related to soil calcium content have been reported (7).

Beeson (7) showed

that addition of calcium to soils failed to change the amount of calcium
absorbed by the plant.

6

Variations in the level of available nutrients in the soil results
in very little change in Vitamin C content of tomatoes (2), unless the
fertility treatment produces vigorous vegetative growth and large leaves
which shade the fruit.

Shaded fruit 'almost invariably are lower in

Vitamin C than fruit exposed to sunlight.
These experiments do not disprove the theory of organic fertilization, but they do provide contrast to the uncontrolled observations of
the organic farmer.

The Council on Foods and Nutrition (8) concluded

that there is no evidence that commercial fertilizers lower the nutritive value of our food supply or devitalize our soil.
The Council, however, does acknowledge that the organic content
of the soil is important in maintaining optimal physical conditions.
It is the form in which nitrogen can be stored and gradually released
via microorganisms for uptake by plants.

Organic fertilizers have no

significant function in determining the dietetic quality of plant
products.

This coincides with the fact that green autotrophic plants

are capable of photosynthesis, provided they are grown under favorable
environmental conditions.

Arnon et al. (9) agree that plants depend on

soils for water, oxygen, and minerals, which can be supplied by synthetic
inorganic culture solutions and that the importance of organic matter in
soils lies in its relation to soil management practices.

Soil fertility

influences the concentration of different vitamins in plants primarily
by providing proper nutrients to assure normal plant growth.

When the

plant is growing normally and producing a satisfactory yield, the vitamin
content of its tissues will depend primarily on the kind of plant and
the weather (10).

7

The nutritional quality of plants may also be measured by the
observed effects on the human or animal consuming the plant.

Claims

have been made as to the nutritional superiority of organically raised
foods, measured by rate of human or animal growth.

Brandt et al. (5)

cite a study conducted by Dr. G. B. Chapman of the Physical and Mental
Welfare Society of New Zealand, Inc., in which 60 schoolboys, teachers
and staff of the Mount Albert Grarmnar School Hostel were fed vegetables
grown from soj_l manured exclusively by humus.

Prior to the experiment,

all subjects suffered consistently from colds, catarrh, septic tom;ils,
epidemics of influenza and dental caries.

When a change was made from

chemically grown foods, as is the case with New Zealand's food supply,
to "naturally produced" foods, the following progress in health was
reported:

"D·Jring the 12 months following the changeover to garden

produce grown from humus-treated soil, there was a declining catarrhal
condition among the boys.
and influenza.

There was also a very marked decline in colds

During the 1938 measles epidemic which was universal in

New Zealand, the new boys suffered the more acute form of attack."
Results of the study were subjective measures of nutritional quality
since they consisted primarily of a yisual assessment of improvement in
physical health.

A control group was not studied and actual data in

terms of number of subjects showing an improvement in a specific area
were not presented.

Since nutrition is obviously an important factor

in the prevention of disease and maintenance of health, results such
as these have often been interpreted as proof of the superior nutritional quality of plants grown with organic manures.

8

Other studies obtained different results.

Arnon et al. (9)

appraised the effects of organic matter on the dietetic nutritive
quality of plants by feeding guinea pigs plants grown in an inorganic
water culture medium.

A parallel group of animals consumed plants grown

in soils with a history of organic manuring.

Animals in both groups

showed good growth, excellent muscular and skeletal development and all
other indications of nutritional well being.

The data offered no sup-

port for a view favoring the nutritional quality of grass produced in
soil over that produced in an artificial medium.
In carefully controlled forage experiments using sheep as the test
animal, Beeson (7) found that soil fertilization with phosphate did not
result in improved growth and health of the sheep.

Yet, when the same

grasses were fed to rabbits, grasses from the high phosphate plots
produced better growth in rabbits that could not be accounted for by the
difference in phosphorus iritake.
Matrone et al. (10) studied the effects of phosphate fertilization
on the nutritive value of soybean plants using the rabbit as the test
animal.

Phosphate fertilization doubled the yield of soybean forage

and produced plants having a higher concentration of calcium and
phosphorus than those grown on unfertilized soils.

Rabbits fed forage

containing no phosphate fertilization showed smaller weight gains, lower
leveJsof blood serum phosphate and bones of greater fragility than did
those fed diets containing the phosphate fertilized forage.
In a ten year experiment by Michigan State University (11), a farm
badly neglected for 100 years and in a low state of fertility, was

9

divided into fields, some fertilized, some unfertilized.

Feeds were

grown, analyzed for various nutrients and fed to dairy cows.

Fertiliza-

tion resulted in an increased crop yield, but nutrient composition of
crops was not statistically different.

Records of cows fed from

fertilized fields showed no superiority in yield, breeding efficiency
or health.

No differences were noted in milks of the two groups in

protein, fat, minerals or B-vitamins, although milk from cows fed
fertilized crops showed higher Vitamin A values$

It was concluded that

fertilization primarily affecb:; yield, not nutritional quality.
Results of a four year experiment by Duncan et al. (12) in which
dairy cattle were fed rations from fields of high or low levels of
fertility, revealed no differences in production, reproduction, or
general health of cattle.

Webb et al. (13) also conducted an experi-

ment with sheep reared on forage produced on eroded soil of low natural
fertility to determine the relationship of plant and animal reproduction
to the level of soil fertility.

Fertilization with lime and phosphate

resulted in increased animal growth per unit of land, but did not result
in any superiority of mineral nutrition of the animals or of reproductive
performance.

Although fertilized crops may be of superior feeding value

in relation to unfertilized crops 1 differences have been slight, except
for some cases where the fertilizer contained an element extremely deficient in the unfertilized soil.
Barnyard manure, compost and crop residues are often used by
farmers to maintain and improve soil fertility to the extent to which
they are available.

The U.S. Plant, Soil and Nutrition Laboratory Staff (2)

10

concluded that soil-organic matter does not automatically impart to the
soil an ability to produce plants of superior nutritional quality.

They

recommend that farmers use all practical means to increase the organic
content of their soils in order to improve the tilth, water intake and
retention, and resistance to crusting and soil erosion -- not in expectation of increased nutritional quality of their crops.
Scientists from the Agricultural Research Service of the USDA state:
"For the most part, the elements essential to plant growth enter the
plant in the inorganic form.

If an element is originally present in

the soil in some organic combination, this organic combination is broken
down to an inorganic form by the microorganisms in the soil before the
element enters the plant.

Once converted to the inorganic form, the

atoms of this element are indistinguishable from other atoms of the same
inorganic forms that have never been a part of an organic combination (2)."
This is the basis for their conclusion that organic fertilization methods
are not superior to inorganic ones.
Controversy still exists between the scientific cormnunity and
health food advocates over the nutritional superiority or non-superiority
of organically produced foods.

It will only be through additional

research that we will be able to solve the controversy.

MATERIALS AJ,.JD METHODS
Ten one-pound packages each of split peas, pinto beans, kidney beans
and black-eye peas were purchased from both Kroger (commercial grocery)
and Frog Hollow (organic food store) for assays of concentration of the
following eight minerals:

cu,

Fe, Mn, Zn, Na, K, Ca and Mg.

All

beakers, watch-glasses, pipettes, volumetric flasks, plastic bottles,
etc. involved in the ashing process were acid washed to remove all trace
minerals that could contaminate the samples.

Samples were first washed

in deionized water, drained on absorbent paper and dried to a constant
weight in a drying oven at 80°F.

The samples were then reduced to a

fine powder in a glass Waring blender with stainless steel blades.
Duplicate samples of 3 g each were ashed as follows:

Concentrated

nitric acid was added to each sample in 15 ml quantities and heated to
near dryness until an almost white ash was obtained.

A nitric-perchloric

mixture, in the ratio of 3:2, was then added to the samples and heated
until white crystals resulted.

Two milliliters of concentrated hydro-

chloric acid were added and the beaker was gently heated to dissolve
the crystals.

The solution was then transferred to a 50 ml volumetric

flask, the beaker being rinsed several times to i.risure a complete sample
transfer.

After cooling to room temperature,

volume with deionized water.

th~

flask was brought to

The concentration of the eight above

minerals was then determined by using the Perkin-Elmer Atomic Absorption
Spectrophotometer, Model 303, in accordance with established procedures (14).
Tomatoes of the Terrific variety, fertilized with both organic
and mineral fertilizers, and grown by Dr. R.C. Lambe of Plant Pathology
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and Physiology (VPI&SU) were also ashed to determine the concentration
of the same eight minerals.

Both plots were located at the VPI&SU

Horticulture Research Farm, Blacksburg, Virginia, and had been in field
crops prior to 1971.

Each plot contained 135 sq meters and measured

92 meters apart, thereby preventing pesticide contamination of the
organic field.

The plots were prepared as follows:

Chemical Plot:

The plot received 1.8 kg of 10-10-10 fertilizer

before planting.
Organic Plot:

The plot received

1-1-1 by analysis, before planting.

·~1.5.

5 kg of dehydrated cow manure 1

After the plants were growing, a

small amount of sodium nitrate, 16-0-0 by analysis, was applied around
the base of each plant.

No fungicide or insecticide was used.

Ten ripe tomatoes of the Terrific variety were obtained from
each plot, washed in deionized water and drained on absorbent paper.
Stems were removed.

Each tomato was individually pureed in a glass

Waring blender with stainless steel blades.

Duplicate puree samples

of approximately 50 g each were dried to a constant weight in a drying
oven at 80° F.

The ashing procedure for mineral assays described

above was followed.
An analysis of variance was performed to determine the statistical

significance of the data.

RESULTS
The average mineral concentrations of tomatoes, split peas, pinto
beans, kidney beans and black-eye peas, on a dry weight basis, are
presented in Tables I, II, III, IV, and V re,.:>pectively.
values are included for comparison purposes.

Literature

The moisture content of

"organic" tomatoes averaged 95.3.::_0.3%; for "chemical" tomatoes, 94.6.::_0.4%.
Minerdl analysis showed the concentrations of cu, Fe, Zn and Mg to
be significantly higher in organically fertilized tomatoes than in
chemically fertilized tomatoes (Table I).

Concentrations of Mn, Kand

Ca in "chemical" tomatoes were significantly higher than those in
''organic" tomatoes.

Al though the Na concentration of organically

fertilized tomatoes was 30 times that of those fertilized chemically,
statistical analysis is impractical because of
treatment groups.

u~equal

variation between

Only in the case of Mg was the concentration of each

treatment group within 10% of the other.
All mineral concentrations of "organic" split peas, except M.ri, were
within 10% of those for "chemical" split peas (Table II).

Manganese

content of chemically fertilized split peas averaged more than 10% higher
than the corresponding value for organically fertilized peas.

An analysis

of variance showed that for Cu, Mn, Fe and Mg, there was more than a
threefold difference in variance between the two treatment groups; therefore, an F test would be meaningless.

The small differences found in

Zn, Ca, Na and K content of organically and chemically fertilized
split peas were not statistically significante
Concentrations of all minerals assayed, except Na, averaged higher
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TABLE I
Average Mineral Concentrations and Standard Deviations
of Ten Organically and Chemically Fertilized Tomatoes, Terrific Variety,
as Compared to Literature Values
mcg/g, dry basis

Source

I-'
.I'>

cu

Mn

Fe
a

Organic

.., a
18.tl+c.
.2
-

166+23.2

Chemical

10.8+2.3

134+15 .5

9.5

50.9

20.7

7.5

50.7

19.4

&ooks b
1972 (15)
Organic
Chemical

-

b
Remington
1930 (16)

17.4
7.7-33.8c

148
115-185

b
McHargue
1937 (17)

10

48

Mcllrathb
1964 (18)

4-34

32-800

Zn

14.0+l.5
18.1+1.7

39.2+5.9
a

a

29.7+7.6

cRange

K

3220+565

25,800.:!:_2590
a

Ca

Mg

1210+07.9

2130+114a

a

104+27.4

3<1,000.:!:_2300

27.0

370.5

30,798

1409

2304

19.8

16009

31,409

802

2007

44,200

3330

1280

1380+143

1950+80.5

25.7
17.7-33.7
43
2-410

12
2-67

aSignificantly higher than corresponding treatment group value.
bsee literature cited for reference.

Na

8740

18' 000--59 '000

800-4800

1300-5900

TABLE II
Average Mineral Concentrations and Standard Deviations
of Organically and Chemically Fertilized Split Peas
as Compared to Literature Values
mcg/g, dry basis

f--'
(.Jl

Sour Ce

Cu

Fe

Mn

Zn

Na

K

Ca

Organic

9.3+0.4

45.8+2 .1

9.3+0.3

2.6+0.l

40.4+2c2

63 71+568

1880+202

1220+17.9

Chemical

9.2+1.2

50.4+5.0

12.4+1.6

2.5+0.l

43.0+3.8

6000+299

18110+299

1250+81.7

Mg

Watt a
1963 (19)

51

aSee literature cited for referer,ce.

400

8950

330

1800
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in organically fertilized pinto beans than in chemically fertilized beans
(Table III).

For all minerals except Ca, concentrations of chemically

fertilized pinto beans were within 10% of those fertilized organically.
The Ca content of "organic" beans averaged more than 10% higher than that
for "chemical" beans.

Beans fertilized chemically contained significantly

higher concentrations of Zn and significantly lower concentrations of K,
Ca and Mg than those fertilized organically. The small difference in Fe
content was not statistically significant.

Because of unequal variances

between the two treatment groups, an F test would be meaningless with
respect to cu, Mn and Na.
Concentrations of Cu, K and Mg were significantly higher in organically fertilized kidney beans than in chemically fertilized beans (Table IV).
The Fe content of "chemical" kidney beans was significantly greater than
in "organic" kidney beans.

The Kand Mg concentrations of "chemical"

kidney beans were within 10% of those for "organic" kidney beans.

The

Fe, Mn, Zn, Na and Ca values of chemically fertilized beans averaged more
than 10% higher than corresponding values for organically fertilized
beans; the Cu value more than 10% lower.

Because of unequal variance

between the two treatment groups, an F test was not performed on Mn, Zn,
Na and ca.
Mineral analysis showed the concentrations of all eight minerals
assayed to be higher in organically fertilized black-eye peas than in
chemically fertilized black-eye peas (Table V); however, the differences
were statistically significant only with respect to Mn, Zn, Ca and Mg.
The small differences in Fe and K content were not significant.

Because

TABLE III
Average Mineral Concentrations and Standard Deviations
of Organically and Chemically Fertilized Pinto Beans
as Compared to Literature Values
mcg/g, dry basis

I-'
-..J

Source

Cu

Fe

Mn.

Zn

Na

Organic

11. 7+0.6

83.3+2.5

11.9+0.4

30.3+006

27.5+2 .1

Chemical

10.6+0.3

83.2+2.6

11.4+0.2

31.3+o.~P 26. 7+6.5

-

-

K

Ca

lti,100.:?:_G89a 1250+98.0a 1790+92.0a
13' 300.:?:_830

1100+71.5

Wattb
1963 (19)

64

100

aSignificantly higher than corresponding treatment group value.
bSee literature cited for reference.

Mg

9840

1350

.

1G?1~- +.~;, ~~. ;~

TABLE IV
Average Mineral Concentrations and Standard Deviations
of Organically and Chemically Fertilized Kidney Beans
as Compared to Literature Values
mcg/g, dry basis

I-'

co

Source

Cu

Fe

Mn

Zn

Na

Organic

11.l+0.6a

62 .5+2 .5

10.6+0.l

27.7+1.0
-

25.7+3.7

13, 800.::_824 a

Chemical

9.8+0.9

77.2+4.0a

12.0+l.O

35 .. 9+2o5

29.5+7.7

12' 900.::_672

\'lattb
1963 (19)

69

100

aSignificantly higher than corresponding treatment group value.
bSee literature cited for reference.

K

9840

Ca

776+45.5
1070+125
1100

Mg
, a
1710+43.5
1590+48.9
1630

TABLE V
Average Mineral Concentrations and Standard Deviations
of Organically and Chemically Fertilized Black-Eye Peas
as Compared to Literature Values
mcg/g, dry basis

Source

f--'

\()

cu

Fe

Mn

Organic

10. 9+1.1

78.9+5.0

13.6+0.2

Chemical

10.2+0.4

77.9+5.2

11.3+0.3

Watt b
1963 (19)

57.9

Zn

a

43.8+1.3
37.6+1.l

Na

a

Mg

Ca
a

98.5+3.4

8100+551

786+32.6

67.2+11.8

7710+415

679+35.2

2060+ 71.1

740

2300

350

aSignificantly higher than corresponding treatment group value.
bSee literature cited for reference.

K

10,231

2190+84.l

a

20

of unequal variances between the two treatment groups, an analysis of
variance was not performed on Cu and Na.

DISCUSSION
The values of the eight minerals assayed are generally in agreement
with values reported in the literature.

Wide ranges of mineral concen-

trations have been reported (15-18); therefore, the large standard
deviations reported in this study are to be expected.
Although the sodium concentration of organically fertilized tomatoes was 30 times that of tomatoes fertilized chemically, it cannot be
concluded that organic fertilization methods result in higher Na
concentrations in crops.

In this study, the extremely high Na content

of "organic" tomatoes is accounted for by the fact that sodium nitrate,
16-0-0 by analysis, was applied around the base of each plant grown in
the "organic" plot, but not around those grown in the "chemical" plot.
For all of the legumes, mineral concentrations varied greatly between the two treatment groups, making it impractical to run an F test
on many of the minerals.

Variance was greater with respect to the

organically fertilized vegetables as often as with the chemically
fertilized vegetables.

Between-treatment variances for the tomatoes

were of the same magnitude for all minerals except Na.

This may be

explained by the fact that tomatoes of both treatment groups were of
the same variety.

Varieties of the legumes purchased from the health

food store were not necessarily the same varieties as those purchased
from the corrunercial grocery.

The degree of maturity, size of legume,

or possible contamination during the ashing process could also have
caused the large variation in mineral concentration of the legumes.
Even though some small differences, whether in favor of organically

21
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or chemically fertilized vegetables, were found to be statistically
significant, the wide ranges of mineral concentrations make it impossible
for the consumer to accurately predict the nutritive content of his
purchase.

For example, just because the Fe content of organically

fertilized tomatoes was found to be significantly higher than that of
those fertilized chemically, the range was so great that another random
sample of organically fertilized tomatoes would not necessarily have the
same mineral content as those analy:.;;ed in this study.
Generally, mineral concentrations of the vegetables fertilized
organically and chemically were reasonably close, thus, offering no
support for the view favoring the nutritional superiority of
organically grown crops.

In this study, where differences were found,

they were statistically insignificant as often as significant and in
favor of chemically fertilized crops as often as in favor of those
fertilized organically.

CONCLUSIONS
In many cases, statistical comparison of mineral concentrations
could not be made because of unequal variation between the two treatment
groups.

Before comparisons can be made, it is necessary that test crops

be of the same variety 7 size and degree of maturity.

Mineral concentra-

tions in foods vary so greatly that it is impossible for the consumer
to be confident of the nutritive value of his purchase, whether it be
from a commercial grocery or an organic food store.
\·!here

differences in mineral content were found, they were in favor

of chemically fertilized crops as often as in favor of those fertilized
by organic methods.

Method of fertilization seems not to differently

influence mineral content of crops.

Organically grown foods are not

worth the extra cost to the consumer in terms of increased mineral
content.
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SUtv"lMARY

Duplicate samples of split peas, pinto beans, kidney beans and
black-eye peas from both a commercial grocery and an organic food store,
as well as tomatoes grown in both organicallv and chemically fertilized
plots, were analyzed for mineral content of Cu, Fe, Mn, Zn, Na, K, Ca
and Mg by atomic absorption spectrophotometry.
Legumes varied greatly in mineral content between the two treatment
groups, rendering the F test meaningless for many minerals.

Where

differences were found to be statistically significant, they were in
favor of chemically fertilized crops as often as in favor of organically
fertilized crops.
Between-treatment variances for tomatoes were of the same magnitude;
however, where differences in mineral content were found, they were
statistically insignificant as often as significant, and in favor of
chemically fertilized vegetables as often as in favor of those fertilized
organically.

Claims that organically grown foods are higher in mineral

content were not supported by this study.
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MINERAL CONTENT OF VEGETABLES
GRO':JN

WITH ORGANIC AND MINERAL FERTILIZERS
by
Mary Ann Spruill
(ABSTRACT)

The mineral content of vegetables grown with organic and mineral
fertilizers was investigated in order to determine the nutritional
superiority or non-superiority of organically raised foods.
Duplicate samples of split peas, pinto beans, kidney beans, blackeye peas and tomatoes of each treatment were wet ashed with concentrated
nitric and perchloric acid.

Concentrations of

cu,

Fe, Mn, Zn, Na, K,

Ca and Mg were determined using the Perkin-Elmer Atomic Absorption
Spectrophotometer.
Unequal variation between treatments rendered the F test meaning1 ess for many minerals.

Where differences were found, they were in

favor of chemically fertilized vegetables as often as in favor of those
fertilized organically.

It was concluded that method of fertilization

will not differently affect nutrient content of a crop and that organically
grown foods are not worth the extra cost to the consumer in terms of
nutritional quality.
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