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Bioactivity –  bioactive compounds: 
definitions and limitation 

› Effects in humans 
› Effects of oral intake of compounds   
› Effects on human health – direct effect in the primary body 

or indirectly through a prebiotic effect or antibacterial effect. 
› Medicine - pure compounds – against diseases – Medical Agency 
› Plant medicinal compounds – mild diseases – Medical Agency 

 
› Supplemental foods – nutritional and wellbeing, non-diseases - Food Agency 
› Functional foods – EFSA health claim – ’early diagnosed markers for 

physiological unbalance’, claim for reduced risk of developing diseases by 
reducing risk factors 

› Food – general nutritional health from existing accepted safe foods in EU 
› Novel Foods – new food crops accepted as safe in EU. 
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Health: perception or documentation 

› Perception as specifically healthy food – native medicine 
› Epidemiological evidence – populations – diet/food type  
› In vitro tests - isolated compounds or products (chemical 

reactions, cultivated human cells etc). 
› Animal tests (pre-clinical) – feeding exp. 
› Human clinical tests – exploratory 
› Human clinical tests – confirmatory 
› Double blinded – placebo controlled experiments  
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Plant phenolics  

Ignat et al. 2010 

Estimated over 8000 polyphenolic compounds isolated 

including over 4000 flavonoids 
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Puupponen-Pimiä et al. 2005 

Compounds in fruit and berries with potential health effect, 
examples  



25 October, 2011 

AARHUS 
UNIVERSITET 
 
 

6 

Potential health effect of fruit and berries in humans  

› Anti-bacterial, direct bacteriostatic or b-cidal, pH, inhibit bacterial adhesion to 
epithelial cells 

› Anti-viral 
› Prebiotic, change bacterial profile in intestine, alter epithelial uptake 
› Anti-oxidant, scavenger of free radicals, (induce increased body GSH, SOD),  
› Anti inflammation, (arthritis, osteoarthritis), Metabolic syndrome (obesity),  
› Anti- diabetic (improve insulin sensitivity and synthesis, blood glucose 

lowering, glycaemic index GI of food) 
› Protective against CVD – cardio vascular diseases (LDL cholesterol lowering - 

bind and excrete bile acids from intestine, vaso-dilation of arteria, blood 
pressure lowering, inhibit platelet aggregation, anti-atherosclerosis) 

› Anti-carcinogenic 
› Anti-mutagenic 
› Anti-toxic, detoxifying  
› Vision, cognitive and neural function, sleep quality, immune defence etc. 
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Antioxidant capacity of fruit and berries 
› FRAP antioxidant capacity, mmol/100 g, examples avg. 3 samples 
› Buckwheat flour  1.99 
› Ginger rhizomes 3.76 
› Red cabbage  1.88 
› Pomegranate  11.33 
› Apple (Gold del) 0.29 
› Dog rose   39.46 
› Blueberry, bilberry 8,23 
› Black currant  7,35 
› Sour cherry   5,53 
› Blackberry  5.07 
› Blueberry , corymbosum 3,64 
› Raspberry  3.06 
› Strawberry, cultiv 2.17 
› Sweet cherry  1.02 

 
 

Halvorsen et al., 2002 

!! Different measurement 

methods, different 

preparations, quality of 

raw material, genetic 

variation 
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Antioxidant effect of single compounds 

Borges et al., 2010 
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Relative contribution to antioxidant effect 
in different berry species 

Borges et al., 2010 
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Causes of variation in concentration of 
single compounds – (ex anthocyanins) 

› Genetic – determine specific compound profile and potential 
for high concentration 

› Season – maturity  
› Year to year – climate variation 
› Cultivation methods, light exposure 

 
› Processing – product manufactoring (pericarp -  flesh) 
› Storage – shelf life – compound stability 

 
› Challenge to reproduce product quality and health effect 
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Bioavailability  
 › Anthocyanins and large polymeric tannins in general show low uptake and low 

concentrations in blood 
› Anthocyanin metabolites found in blood reach maximum concentration after 1-2 

hours and are depleted again after approx. 10-12 hours.    
 
 

Wiczkowski et al., 2010 
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Uptake or excretion of specific 
anthocyanins 

Wiczkowski et al., 2010 
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Koli et al. 2010 

72 persons was given a berry diet with double amount of 

polyphenols/day compared to normal avg intake or a 

control diet without berries for 8 weeks 

Bioavailability cont.. 
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Koli et al. 2010 
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Clinical trials in Aronia - review 
› 13 studies found up to 2009 
› Extracts, concentrate or juices (27-45 mg anthocyanin/ 

day) 
› Studies indicate that chokeberry products may well be 

used as functinal foods for disorders or diseases related 
to oxidative stress (MS, CVD, diabetes 2, - LDL cholesterol, 
TG, blood glucose, blood pressure, immunesystem, ROS 
protection). 

› However most studies are of poor quality and of the 
exploratory type 

› Confirmatory and rigorious clinical trials are needed 
before therapeutic recommendations can be given.  
 
 

Chrubasik et al., 2010 
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Effect of Aronia 

Aronox extract  3 x 

100 mg/day in 25 

Metabolic 

Syndrome humans 

compared to 22 

healthy humans  

Broncel et al. 2010 
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Cholesterol lowering by fruit and berries by 
their ability to bind and excrete bile acids in 
intestines, tested in vitro.  

Kahlon and Smith, 2007 

Bile acids are acidic 

steriods syntesized in the 

liver from cholesterol. 

Partly reabsorbed in 

intestines. Avoiding 

reabsorption may reduce 

cholesterol concentration 

in blood. Binding effect is 

not explained by TDF or 

PCH content in fruit. 



25 October, 2011 

AARHUS 
UNIVERSITET 
 
 

18 

Cranberry – health effects 
› Suggested active compounds 

›  Anthocyanins, flavonols, flavan-3-ols, proanthocyanidins phenolic acid derivatives 

› Suggested effect in diseases and health: 
› CVD, cancers, urinary tract infections, dental health, Helicobacter pylori-induced stomach 

ulcers and gastric cancers. 

› Suggested mechanisms of action 
› Antioxidant, radical scavenging, anti-bacterial, antimutagen anti carcinogen. Binding of 

toxic compounds, inhibiting bacteria adhesion to cells. 
 

› Intake of cranberry juice with dosis of 36 mg of proanthocyanidins/day help reduce the 
adhesion of certain E. coli bacteria to epithelial cells of the urinary tract – functional food 
claim in France (Heionen 2007). Adhesion of other disease bacteria are inhibited with 
similar type mechanisms. 

› Especially epicatechin tetramers and pentamers with at least one A type linkage seems 
most active in inhibiting fimbriae mediated adhesion of bacteria. 

Côté et al., 2010 
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Vaccinium - Blueberries 

 

 
 

Nestby et al 2011 
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Blueberries (NA spp) 
› Bacterial anti-adhesion like in cranberries (in vitro) 

 
› Anti cancer effect in vitro: colon, breast, prostate, leukemia 

› (quercetin, proanthocyanindins, anthocyanins and ursolic acid) 
 

› Cardiovascular – reduces oxidative stress and inflammation  
› LDL cholesterol reduction (pterostilbene reduce by 29 % in animal model) 

 
› Neuroprotective effects 

› Improve cell signalling and neuronal communication, protect against 
accumulation of harmfull compounds in brain and improve cognitive 
function in aged animals (protect against induced Alzheimer).  
 

› Vision improvements, digestion, anti-diarrhea, anti-diabetic  

Howell 2009, Neto 2007 
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Effect of three Vacc. ashei 

(rabbiteye) blueberry 

cultivars extracts on 

proliferation of two colon 

cancer lines in vitro 

Weiguang, 2005 

Anthocyanin fraction most 

potent inhibitor of tested 

phenolic compounds 

Vaccinium - Blueberries 
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Rose hip fruit – pain reduction in osteoarthritis by 
active compounds Galacto lipid (GOPO) and two 
triterpene acids oleanolic acid and ursolic acids*  

Anti-inflammatory galactolipid isolated from 
rose hip 

(2S)-1,2-Di-O-[(9Z,12Z,15Z)-octadeca-9,12,15-trienoyl]-3-O-β-D-galactopyranosyl glycerol
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Larsen et al. 2003 * Saaby et al, 2011 
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Larsen et al. (2003). Journal of Natural Products 66, 994−995. 
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Conclusion 
› Fruit and berry constitute a large resource of bioactive compounds with 

diverse biological actions that may be exploited for preserving human 
health 
 

› Great promise for future more concise knowledge and understanding of 
effects, mechanisms, effective compounds, relevant species, relevant 
products and doses. 
 

› Preserving health and preventing diseases will improve life quality and 
may reduce health costs of society dramatically. 
 

› Much more rigorious experiments are needed that provide full 
documentation for recommendations 
 

› But before getting there, - new research is needed in understanding 
metabolising of compounds in gastro-intestinal tract and modulation by 
the bacterial flora, changes in uptake and transport patterns, receptors, 
thresholds, feedback regulating mechanisms etc. 
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