The capillary dynamolysis method as a characterized tool for crop quality determination 
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Abstract - The growing organic market demands for methods which can describe food quality within the organic system. With the capillary dynamolysis technique patterns are produced on thin-layer chromatographic paper and evaluated as a fingerprint of the sample as a whole. To be applied in routine analysis the method has to be standardised according to international standard norms. After the laboratory process had been documented and a visual pattern evaluation method had been developed and applied for the evaluation of the patterns, the method was standardized for selected carrot and wheat samples, which is described here. For standardization several factors of influence were tested and the reproducibility between 3 different laboratories in the EU was investigated. Wheat and carrot samples from different varieties as well as different nitrogen fertilization could be differentiated as statistical significant.

Introduction

Since the eighties of the last century picture developing methods became more and more important in organic food quality determination. Picture developing methods consist of the biocrystallisation, the capillary dynamolysis and the round-filter chromatographic methods (Meier-Ploeger & Vogtmann 1991, Tauscher et al. 2003).

The results of the methods are patterns, which are evaluated using defined criteria. The biocristallisation shows more or less organized crystall patterns on a round glass plate whereas the patterns from the capillary dynamolysis method are 2-dimensional structures on a paper. In the past the patterns are evaluated by very trained people using product specific criteria. In comparison to the thin-layer chromatography where the analyt is separated from the matrix and other substances, the aim of the capillary dynamolysis is to produce structured patterns of the whole juice or extract (Strüh 1987). The capillary dynamolysis method was original discovered from Kolisko in the twenties of the 20th century, where a combination of the capillary analysis with metal-salt-solutions was used (Zavesky 1987). The WALA company applied the method for quality control of their pharmaceuticals. For this they used AgNO3 and introduced FeSO4 to increase the number of form elements as well as to fix the papers (Strüh 1987). Until now, the pictures are evaluated qualitatively describing the different form elements and their interactions (Strüh 1987). Therefore an evaluation tool has to be developed which allows a statistical proof of the results. The capillary dynamolysis method was applied for several studies of comparison (e.g. farming systems). Although the pictures were evaluated only qualitatively, trained people could discriminate samples from different farming systems successfully (Tauscher et al. 2003). But the results were never documented in a way which meets the international standard norms for laboratory methods (Tauscher et al. 2003). Therefore the procedures of the method had to be documented and a systemic investigation of the different factors of incluence
 had to be carried out. Moreover a visual evaluation method had to be developed and standardised.
Procedure 
Samples
2 wheat varieties, Titlis and Tamaro, were bought from Otto Hauenstein Samen company in CH-Rafz. The carrots are from a defined field trial at the University of Kassel. 2 varieties Rodelika and Rothild were used with 2 different levels of N-fertilization (0 and 150kgN/ha using grinded horns) each, harvest 2004, 2005

2 different  carrot juices (fresh and lacto-fermented) were also investigated. For the intercomparison of different laboratories the same crop material was sent to all participants (D, DK, NL). 
Laboratory procedures
Wheat samples are grinded, extracted and filtered before applied on chromatographic paper, carrot samples are liquidized.
The filter papers are placed in special glass dishes and the sample solution rised on the paper up to a defined height followed by 2 more rising phases of watery solutions of AgNO3 and FeSO4 after another, which results not only in chromatographic processes but also gives complex reaction of the sample material with the metal salts. The rising phases are carried out in the dark under controlled climate conditions (relative humidity, temperature). For the different tests, the sample preparation step was repeated 3-6 times in parallel. Form each repitition 3-4 pictures were made. All pictures from one sample were evaluated. 
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24 different papers during the rising phases
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A beet root pattern
The visual evaluation of the patterns concerns different morphological criteria for the selected wheat and carrot samples. A panel of 5 trained assessors was formed and in a consensus meeting all criteria were discussed and finally defined. The pictures are evaluated by simple descriptive tests, which were developed and applied in sensory testing already. Moreover the patterns of the wheat varieties and the carrot juices were evaluated by 16 untrained assessors in a triangular test which was adopted from sensory analysis (ISO 4120).

Results
All laboratory procedures were documented according to international standard norms. Based on this intercomparisons between three partner laboratories (Biodynamic Research Association, University of Kassel, Louis Bolk Institute) resulted in comparable patterns for wheat and carrot samples. Moreover the discrimination ability of the 2 different product types was the same in all laboratories.
A systemic investigation of the different factors influencing the patterns was carried out. The discrimination ability between the varieties of wheat and carrot samples and the carrot juices is mainly influenced by the climate conditions during the rising phases. Also the preconditioning of the paper material alters the differentiation between the samples, whereas water from different cleaning systems (ultra-filtration, de-ionization, distillation) does not seem to have an influence. 
For both samples the method parameters repeatability, intermediate precision and reproducibility was tested for the wheat varieties and the carrot juices. The differences between the patterns of all samples were higher than the variation from the parallel repetition and the laboratory influence. 

The wheat varieties as well as the carrot juices could be differentiated, when the simple descriptive test was applied. With the simple descriptive test the carrot varieties as well as the 2 levels of nitrogen fertilization could also be differentiated and grouped based on coded samples and a repetition in harvest (2004 and 2005).  When the triangular test was used for the differentiation of the wheat varieties and the carrot juices highly significant results could be achieved (alpha=0,001). 

Figure 1. Correct and incorrect classification of wheat and carrot patterns in a triangular test with 16 untrained assessors 
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Conclusions

The capillary dynamolysis method could be documented and standardised for the differentiation of selected wheat and carrot samples from different varieties, nitrogen-levels and processing steps. Using evaluation tools which were adopted from sensory analysis, the differentiation between the samples could be evaluated as statistical significant. Further investigations have to be carried out to verify the ability of the method to answer various questions, e.g. the authenticity test of organic crop products.
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