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Opinions differ about the nutrient quality of foods produced organically. This is 
especially true of organic produce – fruits and vegetables. Some claim organic 
produce is nutritionally superior to conventional. Others argue that organic 
produce is not nutritionally different than conventional produce so why pay more. 
 
Published research studies on the nutrient content issue fall into three 
categories: 
• Chemical analyses of organic and conventional foods purchased at retail 
outlets. These studies ignore growing, soil and weather conditions and effects of 
shipping so it is hard to attribute any differences to cultivation methods. 
• Effects of fertilizers used on nutrient quality. Most of these studies ignore effects 
of the environment and how the produce was handled after harvest, again 
making it hard to attribute differences to cultivation methods. 
• Analysis of foods produced on organic and conventional farms. These attempt 
to compare whole farm systems and control many environmental factors. These 
studies provide the best data about organic versus conventional cultivation 
especially if conducted over several years so replicate data is used to establish 
conclusions. 
 
Studies also focus on different nutrients. Among the nutrients examined are 
protein, vitamins and minerals. Several reviews of studies done prior to 2000 
reported no major differences in conventional vs. organic crops except a possible 
higher level of vitamin C in produce and perhaps slightly lower protein 
concentration in organic grains. Because nutrient differences between 
conventional and organic produce were not obvious, recent research has 
focused on functional ingredients like antioxidants. 
 
Antioxidants are compounds in foods that if absorbed by the body are thought to 
reduce free radical damage in tissues and thus protect body functions and 
health. Some antioxidants are familiar vitamins like vitamin E and C. Others are 
not now considered nutrients but are thought to be beneficial for other properties.    
 
Here are some recent findings about the nutrient content of organic vs. 
conventional production from whole farm studies.  
 
• In a 2008 report from Denmark, researchers compared the mineral content of 
carrots, kale, peas, potatoes and apples grown on adjacent fields over two 
growing seasons, i.e. two years. Three growth conditions were compared –  

- organic soil fertilized with animal manure, no pesticides 



 

- organic soil fertilized with animal manure, plus pesticides 
- conventional soil with mineral fertilizers plus pesticides.   

They also fed the three types of vegetables harvested to rats. They examined the 
absorption of the target minerals by the animals by analyzing their feces and 
urine. 
 
The researchers found that cultivation method made no difference in mineral 
content of the produce or in retention and excretion of minerals when this 
produce was fed to rats in either of the two years. Instead, the year grown 
produced more differences in mineral content suggesting seasonal climate and 
weather conditions had more effect on mineral content than cultivation method. 
 
• In a 2008 report from New Jersey, researchers compared the level of 
antioxidants in mature blueberries harvested one summer from 5 organic and 5 
conventional farms in close proximity within Atlantic County. Frozen chopped 
berries were compared and mean levels of two antioxidants, anthocyanins and 
phenolics, were about double in organic compared to conventional samples. 
However, the actual levels varied a good deal from farm to farm regardless if 
organic or conventional with some organic farms having values considerably 
lower than conventional. 
 
• In a 2006 report from California, researchers conducted a 3-year within farm 
comparison of antioxidant content of certified organic and conventional plots 
using two varieties each of peppers and tomatoes. They recorded soil, 
temperature and solar radiation data and analyzed frozen tomatoes and peppers 
for flavonoids, phenolics and Vitamin C. Conventional and organic peppers did 
not differ in the compounds measured in any given year. In tomatoes, the year’s 
sun exposure had greater impact on antioxidant levels than whether the crop was 
organic or conventional and one tomato variety was more responsive to sunlight 
than the other. The authors concluded that no generalized statements about 
organic vs. conventional effects on antioxidant values could be made based on 
this study.  
 
• In a 2007 report from California, researchers conducted a 10-year within farm 
comparison of certified organic and conventional plots on flavonoid (an 
antioxidant) levels in one variety of tomatoes. They found that mean ten-year 
values for 3 flavonoids were significantly higher for organic compared to 
conventional tomatoes. This flavonoid difference appeared to be linked to 
reduction in manure application on the organic plots about half way through the 
ten-year cycle after which flavonoid concentration increased in the organic 
system. The authors proposed that the reduction in soil nitrogen (due to reduced 
manure applications) may induce more flavonoid synthesis in tomatoes and this 
may be the major contributor to difference in antioxidant levels seen between 
organic and conventional tomatoes.  
 



 

• In a 2009 report from Switzerland, researchers conducted a 3 year across farm 
study using five pairs of conventional and certified organic farms within 500 
meters to 2 kilometers of one another to examine antioxidant content of golden 
delicious apples. Organically grown apples had roughly 12% higher antioxidant 
capacity over three years than conventional apples. The authors indicated this 
small difference was seen in two of the three years: In the first year there was no 
difference between organic and conventional apples. The year –to- year variation 
in antioxidants was larger than within year differences between cultivation 
methods. 
 
These studies indicate a variety of factors affect antioxidant activity in plants. 
These factors include the cultivar, the soil characteristics and most importantly 
the climatic conditions including rainfall levels and amount of sun.  
 
For instance, researchers in Maryland examined the Vitamin E levels (an 
antioxidant) of soybean varieties that were grown in several locations over a 
three-year period. In the first two years the weather was normal but in the third 
year, there was a drought. They found that seeds growing and maturing in 
drought conditions had 3.5 times more vitamin E than those grown in the normal 
rainfall years. This study illustrates how environmental factors can make it 
difficult to determine the effect of organic vs. conventional cultivation systems. 
 
Conclusions: Current data from on and between farm comparisons conducted 
over several growing seasons suggest that there is no simple answer to the 
organic vs. conventional comparison. The effects of the cultivation system are 
often obscured by other environmental and genetic factors. However in all the 
research reported, the organic cultivation system performed as well as the 
conventional system. Thus, organic produce is not likely to be inferior to that 
produced by conventional methods. 
 


