Nutritional Quality:

Organic Food Versus
Conventional

by Mary-Howell R. Martens nutritional quality of conventional and or- vor and quality, and might be much more
ganic food. Many environmental factors resistant to insect attack.

I s organic food more nutritious or better influence the nutritional quality and flavor It is possible to identify the specific

tasting than conventionally produced of any type of farm product, including soil chemical molecules that cause the typical
food? This is a question that many peopletype, soil moisture, soil microbial activity, characteristics we call “flavor” or “quali-
are asking, but unfortunately, there is noweather and other climatic conditions. Cul- ty.” These generally are large, complex
simple answer. So much more is involvedtural practices, such as crop variety, seednolecules, such as sugars, proteins, en-
in the nutritional quality of food than sim- source, length of growing season, irriga- zymes, esters, and organic acids. In a pre-
ply comparing organic versus chemical tion, fertilization, cultivation, and posthar- liminary study, Dr. Franco Weibel at the
agronomic practices. There is certainly vest handling, will also affect food quality. Research Institute of Organic Agriculture
quite a bit of incorrect information, confu- There have been few studies that direct-in Ackerstrasse, Switzerland, compared a
sion, and wishful thinking on both sides ly contrast the chemistry of conventional variety of parameters in apples grown un-
concerning this subject, and probably therefood to organic food. Research reported inder organic and conventional conditions,
is as much variation in food quality pro- the Journal of Applied Nutritiorshowed such as mineral elements, sugars, phenols,
duced on different organic farms as therethat on a per-weight basis over a two-yearmalic acid, selenium, dietary fiber, and vi-
is in the quality of food produced on dif- period, average levels of essential miner-tamins C and E. Organic fruit also had sig-
ferent conventional farms. als were much higher in the organically nificantly firmer flesh and better sensory

Many people do believe that they can grown apples, pears, potatoes and corn ataste evaluations. Weibel found interesting
taste a difference between organic and noneompared to conventionally produced correlations between the microbial activi-
organic food. | usually think | can, but that products. The organically grown food av- ty in the soil, a condition closely associat-
might be because organic food is ofteneraged higher in calcium, chromium, iron, ed with organic management, and the nu-
fresher and more likely to be locally pro- magnesium, molybdenum, phosphorus,tritional status of the apples, especially the
duced. Margaret Wittenberg, of Whole potassium and zinc, and lower in mercury phosphorus level. The actual chemical soll
Foods Inc., says that in their stores, whenand aluminum. A more recent study out of phosphorus level had little impact on fruit
customers ask whether organic foods areAustralia showed a similar difference be- nutritional status. This research also found
more nutritious, the company policy is to tween calcium and magnesium levels inthat organic fruit was considerably higher
say that there is no evidence to say that thiorganic and non-organic food. in phenols. Plants naturally synthesize phe-
is true. However, she says that many cus- Simply knowing the absolute quantity nols for defense against pests and diseas-
tomers remain unphased with this answerof chemical elements in a food sample mayes. Possibly, the unsprayed organic plants
due to their own experiences and percepsot be particularly revealing if we don’t were stimulated to make higher levels of
tions. know what molecules those elements arethese critical molecules in response to pest

Some animals apparently can detect aincorporated into in the food product. The attack. These phenolic compounds that pro-
difference in organic crops by taste. Floyd same simple chemical elements may betect the plant also have been shown to be
Hoover, in Penn Yan, New York, grows or- organized into nutritious and flavorful disease protectants in humans. This corrob-
ganic corn. One night he left several earsmolecules or may be organized into toxic, orates work done by Elaine Ingham at Or-
of conventional and organic corn side by unpleasant-tasting molecules, or even intoegon State University, who has shown that
side in his barn. The next morning, the or- molecules that render plants more suscepeorn and grape plants grown in association
ganic corn had been nibbled by mice whiletible to insects and diseas- _ with mycorrhizal fungi
the conventional corn had been ignored.es. Certain amino acids Reprinted from produce fruit with higher
Floyd then rearranged the order of the cobssuch as proline have been protein levels.
but still the mice avoided the conventional linked to increased insect @l A UsA . Research conducted at
corn. Finally, he hid the organic corn, but feeding and egg laying™ 2 Vorcs ror FcaAcmcorrore. Ohio State University by
the mice refused to touch the conventionalbehavior. A plant slightly yoember 2000 - vol. 30, No. 11 - Page 10 P~ Larry Phelan has
corn. Within a few nights, the mice found deficient in potassium may shown that European corn
the hidden organic corn and had a feastlack enzymes necessary to convert freeborer insects given a choice between or-
Anecdotal evidence such as this indicateamino acids into complex proteins. Anoth- ganic and conventional corn plants avoid
that for many people and apparently ani-er plant with adequate potassium might notthe organic plants. His research is continu-
mals too, detectable quality differences doshow detectable differences in overall ni- ing to test two hypotheses for these obser-
exist. Scientifically, however, it is difficult trogen level, but would contain more pro- vations. He feels that the organic soils, with
to draw definitive comparisons about the tein, might be much different in food fla- a rich microbial population, may release




plant nutrients more evenly over the sea-is possible in the future with the greenhouseeral versus organic (muck) soils, it had
son, resulting in slower, sturdier plant gas effect) do indeed grow faster and pro-nothing to do with use of chemicals. How-
growth that is more resistant to insect at-duce more carbohydrates, but the proteinever, perhaps Dr. Bear did get it right on
tack. He also believes that the mineral bal-levels are lower. Insects feeding on theseone point. The research showed that the
ance of the soil and the plant plays a keyplants eat excessively but grow poorly. composition of the soil has a major and
role in insect resistance. In either case, théSheep eating such plants eat less, groweadily detectable influence on the mineral
levels of complex molecules and water con-poorly, and digest their food more slowly, content and the nutritional quality of food.
tent in the plant tissue probably determinesprobably because the essential bacteria iBy better understanding the role that a
how tasty the plant is to an insect. the ruminant gut are themselves proteinhealthy, microbially active soil can make
Animal nutritionists have noted a drop deficient and malnourished. This is impor- on nutritional quality of plants, perhaps
in nutritional quality of animal feed, espe- tant research that needs to be considerethen we then can design agricultural sys-
cially corn and forages, over the past 25for several critical reasons. First, of course,tems that will maximize this. On an organ-
years. Dave Mattocks of the Fertrell Com- because the Earth’s atmosphere is changic farm, careful attention is placed on im-
pany in Bainbridge, Pennsylvania, has beering and we need to anticipate how this mayproving soil quality, increasing soil organic
formulating animal rations for many years. effect vegetation and the organisms thatmatter, and enhancing soil microbial life,
He reports that he has had to continuallyfeed on the vegetation. Secondly, this re-crops are carefully rotated and soil is spe-
increase quantity of protein sources in an-search can offer valuable insight into the cifically amended to balance all aspects of
imal rations in order to maintain a constantcritical factor of genotype-x environment soil fertility. It makes logical sense to con-
level of protein. He feels that this reflects interaction, a factor which is largely being clude that plants produced under such a
that the average protein level in grain hasoverlooked in the biotech and Green Rev-system could indeed be more flavorful and

been dropping. When plants are inducedolution discussions. nutritious.

to produce more quantity (higher yield), it  Regardless of all the other issues in-

is usually at the expense of something elseyolved with genetically engineered crops, Copyright © 2000 Acres U.S.A.
in this case, certain key molecules that af-it seems logical that unless we pay atten- All rights reserved.

fect quality and nutrition. Confirmation of tion to the soil and other environmental
this observation would probably be avail- factorsfirst, efforts to improve vyield, nu-
able if one took the time to sort through trient content, or pest resistance of crops
and analyze the reams of data that foragahrough genetics alone will be far less suc-
analysis labs have collected over the pastessful than they might be. Results obtained
25 years. on well-managed research farms may not
Indirectly related to observations about be repeatable on poorer soils that are not
declining feed quality, an article in the being as intensively managed. Most crops
March 25, 2000 issue &cience Newde-  have far more genetic potential than they
scribed research that showed that plantsare able to express already. Producing high
growing with increased air CQevels (as yields on poor soils without maintaining
fertility levels will only postpone famine
until the soil becomes exhausted. We
I Z I : should not see genetics alone as the solu-
A@] ) AL tion to management prpblems, as away_that
A Vorcs FOR\E%O_ AGRICULTURE aIIow§ farmers to. continue poor produc_:tlon
practices on their farms. Many American
Acres U.S.Ais thenational journal farmers face a corn borer problem because
of sustaln-able agriculture, standing virtually they don’t rotate properly and use other
alone with a real track record — over 30 . .
years of continuous publication. Each issug is practices, Sth as no'_“"’ that allow Iargg
packed full of information eco-consultant ~ P€St pOpU|at|QnS to build. Bt corn makes it
regularly charge top dollar for. You'll be kef easier to continue poor management prac-
up-to-date on all of the news that affects tices, at least until pest populations devel-
agriculture — regulations, discoveries, op resistance. Obviously, new traits could
research updates, organic certification then be engineered into corn to control the
issues, and more. . .
resistant pests, but the underlying problem
To subscribe, call is still not being addressed by this approach.
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Instead, it compared crops grown in min-




