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Polyphenols in sports drinks - researchers investigate pro-
tective effects of apple juice on the intestines 
 
What effects do polyphenols from apple juice have on the intestines after sports? And are fruit 
juices and fruit juice spritzers superior to special sports drinks in terms of regeneration after 
sporting activities? Answers to these questions are being sought by a research team from the 
German Sport University in Cologne and the University of Hanover as part of an Industrial 
Cooperative Research (IGF) project. The researchers' findings should also be of interest to the 
fruit juice industry. 
 

 
 

After intense exertion, sports enthusiasts like to reach for sports drinks and shakes - or natural alterna-
tives in the form of fruit juices and spritzers. (Photo: © Mareike Bähnisch) 

 

 
Influence of carbohydrate drinks  
 
In addition to digestion and nutrient absorption as well as the regulation of the water balance, 
the intestines have essential functions for the entire immune system in humans. An intact in-
testinal barrier is of great importance for this, thanks to which pathogenic germs and their 
toxins are warded off. If the body is subjected to heavy loading, such as during marathon runs, 
this affects the intestinal barrier and can lead to an increased transfer of bacterial toxins into 
the bloodstream. Similar effects have been shown with high-fat and high-fructose diets. The 
increased endotoxin concentrations in the blood can result in inflammatory reactions. 
 
After intense exertion, sports enthusiasts like to reach for carbohydrate-containing drinks such 
as special sports drinks and shakes - or natural alternatives in the form of fruit juices and 
spritzers. Their consumption is described in a large number of studies as promoting regener-
ation and is therefore recommended. However, this positive effect is countered by the 
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knowledge that drinks containing carbohydrates as well as physical exertion can increase in-
testinal permeability; a combined effect of sugar and exertion is also suspected.  
 

 
How fruit juice affects permeability of intestinal barrier 

 
At the same time, findings from preliminary studies indicate that fruit juice in turn exerts a 
positive influence on the intestinal barrier. An increase in intestinal permeability caused by 
carbohydrates is reduced by the secondary plant constituents contained in juice. This is espe-
cially true for polyphenols from apple juice.  
 
But to what extent do the polyphenols in apple juice have a preventive effect on the increased 
intestinal permeability induced by sports or oxidative stress? And would this make fruit juices 
superior to special sports drinks and shakes? These and other questions are being investi-
gated by a research team from the German Sport University in Cologne and the University of 
Hanover as part of an Industrial Cooperative Research (IGF) project: The aim is to investigate 
in human intervention studies how the fruit juice matrix influences the permeability of the in-
testinal barrier and the resulting endotoxinaemia.  
 

 
Objective: Detecting a possible preventive effect  
 
The tests are carried out on test persons at rest and after intensive activity. In a sub-project, 
effects are also being investigated in athletes who complete ultra-long-distance races. In ad-
dition, the specific effects of the polyphenols contained in naturally cloudy apple juice on intes-
tinal permeability will be investigated in vitro using an established model. The focus here is on 
detecting a possible preventive effect, which has already been shown for liver cells. 
 
In the researchers' view, the expected proof that fruit juices and fruit juice spritzers are superior 
to special sports drinks in terms of regeneration after sporting activities will make a decisive 
contribution to their positive image. The fruit juice industry, which is strongly characterised by 
small and medium-sized enterprises, can use the knowledge gained from the project to opti-
mise its production processes with regard to the yield of valuable ingredients. Furthermore, 
from the researchers' point of view, the findings can be used for the targeted development of 
optimised fruit juice-based products. 
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