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Introduction 

Recent studies have indicated possible positive interactions between organic animal production and, particularly, and 

various vitamins. As possible distinguishing quality parameters for organic milk, the differences between organic and 

conventional milk in Netherlands for fatty acid composition and vitamins were investigated in milk samples form 

supermarkets at several points in time. 

We have also investigated possible differences in taste and two alternative analytical parameters (bio-photons and 

bio-crystallisations) because a single quality parameter, like poly-unsaturated fatty acids (PUFA), hardly reflects 

organic intentions to produce quality in a more holistic way being an inherent reflection of proper agricultural 

practices. These two alternative parameters try to relate to the hypothesis stating that the structure (the ‘order’) of 

food is just as important to human health as the material composition (Bloksma et al, 2008). 

 

Methodology 

In every season of 2006 12 samples of milk were collected; 6 were organic and 6 were conventional. These samples 

were investigated on fatty acid composition (at QLIP, Leusden) particularly the unsaturated fatty acids conjugated 

linoleic acid (CLA) and omega-3 fatty acids, bio-photons and crystallisation degree. The radiation of light by samples 

of milk and cheese was measured for the determination of bio-photons. This is also called long term delayed 

luminescence. The crystallisation degree was determined by visual assessment of precipitation that appears after 

mixing milk or cheese with a copper chloride solution (Busscher et al, 2006).   

In 2008 ten organic and 10 conventional samples of milk were collected in the supermarket on two moments (March 

and June).  In March, ‘winter milk’ was collected, with cows still in the stable. In June “summer milk” was sampled. 

This milk is from cows mainly grazing day and night. Milk samples were analysed for vitamin A, carotenoids, vitamin 

E, Selenium, Cupper and Calcium. Further a “three alternatives, forced choice” taste experiment was performed with 

these samples to detect possible differences in taste. All milk samples involved processed milk collected in the 

supermarket (consumption package milk). 

 

Results and discussion 

Significant differences between organic and conventional milk were found for all fatty acid components (table 1), bio-

crystallisations (table 3), some carotenoids and all minerals investigated (table 2), but not for bio-photons (table 3) 

and vitamin A and E (table 2). Differences in taste could not be detected: a panel of laymen could not distinguish the 

different milk sample from the three alternatives, while the blind preference was similar for conventional as for 

organic (47%) (de Vries et al, 2008). For all parameters except bio-crystallisations, the influence of season was high 

(P<0.05). In case of vitamin E as well as -carotene there was a season*system interaction: the concentration in 
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organic milk was higher than conventional milk in summer but lower in winter.  The differences in bio-crystallisations 

could not be related to farm characteristics, feeding ration or health status. 

Most differences can be explained by differences in feed ration: less maize and more green feeds, particularly fresh 

grass, in case of the differences in fatty acid patterns (de Vries and de Wit, 2006), and more fresh grass and less 

concentrate (with added trace elements) in case of vitamins and minerals. Results are similar to results in other 

European countries (Butler et al., 2003), particularly if one accounts for the differences in production system of both 

the organic and the conventional dairy system. 

Table 1: Differences in fatty acid composition between organic and conventional milk (% of level of conventional 
milk which is between brackets; bold is P<0.05; Slaghuis and de Wit, 2007). 

 Whole year average 
(n=48) 

Winter 
(n=14) 

SFA’s -2%  (702 mg) 0% (726 mg) 

PUFA’s 15% (27,5 mg) 6% (24,8 mg) 

CLA 38% (5.3 mg) 15% (3.9 mg) 

Omega-3 60% (5.8 mg) 66% (5 mg) 

Trans fatty acids (excl. CLA) 20% (2,2 mg) 3% (1.9 mg) 

Table 2: Differences in some vitamins and minerals between organic and conventional milk (bold is P<0.05; de 
Vries et al., 2008). 

 Conventional 
(n=20) 

Organic 
(n=20) 

Vitamin A (total retinol) ( g/100 gr milk)  39 39 

Vitamin E ( -tocopherol) (mg/100 gr milk).  0,097 0,098 

-carotene  ( g/100 gr milk) 16,5 16,8 

Luteïn ( g/100 gr milk) 0,855 0,97 

Zeaxanthin ( g/100 gr milk) 0,181 0,213 

-cryptoxanthin  ( g/100 gr milk) 0,312 0,324 

Ca (mg/100 gr milk) 120 123 

Cu ( g/100 gr) 5 4,2 

Se ( g/100 gr) 1,6 1,3 

Table 3: Differences in two alternative quality parameters between organic and conventional milk (bold is P<0.05; 
Slaghuis and de Wit, 2007). 

 Conventional 
(n=18) 

Organic 
(n=18) 

Bio-crystallisation (average evaluation, scale 1-10) 6.0 6.9 

Bio photons (*1000 counts, 100-200 sec.) 29,9 31,5 

 



 

Organic Milk Quality in the Netherlands: Distinguishable from conventional milk? 99 

Conclusion 

Organic milk is distinguishable from conventional milk: the organic production system generally results in a more 

favourable fatty acid composition and higher levels of several vitamins, particularly if it is based on fresh, green 

feeds. These differences do not affect the taste of processed milk.  
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