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Determination of ochratoxin A in grapes of Greek origin by immunoaffinity and high-performance liquid chromatography

 (IARC 1993). Contamination of food by OTA is most commonly related to cereal products [START_REF] Trucksess | Determination and survey of ochratoxin A in wheat, barley and coffee-1997[END_REF]). After cereals, wine is considered the major source of daily OTA intake (Codex Alimentarius Commission 1999). The occurrence of OTA in wine has been reported in various countries (Zimmerli and Dick 1996;[START_REF] Visconti | Determination of ochratoxin A in wine by means of immunoaffinity columns cleanup and HPLC[END_REF]Otteneder andMajerus 2000 and[START_REF] Pietri | Occurrence of ochratoxin A in Italian wines[END_REF], including Greece [START_REF] Stefanaki | Ochratoxin A concentrations in Greek domestic wines and dried vine fruits[END_REF][START_REF] Soufleros | Occurrence of ochratoxin A in Greek wines[END_REF], which is a world class producer of wines both in quality and quantity.

Additionally OTA has been found in dried grapes of varying origin [START_REF] Abarca | Aspergillus carbonarius as the main source of ochratoxin A contamination in dried vine fruits from the Spanish market[END_REF]. Dried grapes can be further important dietary source of OTA. [START_REF] Macdonald | Ochratoxin A in dried vine fruit: method development and survey[END_REF] reported OTA in sultanas and currants of Greek origin. Moreover [START_REF] Stefanaki | Ochratoxin A concentrations in Greek domestic wines and dried vine fruits[END_REF] conducted a survey of the presence of OTA in Greek dried grapes and showed that dried grapes were heavily contaminated. On the other hand, vinegar too can contain OTA [START_REF] Majerus | Ochratoxin A in wines, fruit juices and seasonics[END_REF], especially balsamic vinegars [START_REF] Markaki | Determination of ochratoxin A in red wine and vinegar by immunoaffinity highpressure liquid chromatography[END_REF]).

OTA has also been found in grapes and grape juices (Zimmerli and Dick 1996). It is evident that the presence of OTA in wines and other vine products is a problem that originates in the vineyard (Battilani et Soufleros et al (2003) reported that grapes remaining on the vines for extended periods before harvest or post-harvest exposure of grapes will influence the susceptibility of grapes to fungal attack and therefore mycotoxin production. Studies reported that the most important OTAproducing fungi in grapes were A.carbonarius (Battilani et al. 2004), A.ochraceus and A.niger (Belli et al. 2004b).

Moreover [START_REF] Battilani | Critical control points for ochratoxin A control in the grape-wine chain[END_REF] investigated the critical control points for OTA control in the grape-wine chain. Therefore it is important to evaluate methods for OTA determination in grapes, since controlling grapes is the first step in the wine making procedure.

The present study evaluates the efficiency of a routine method for determining OTA in grapes using a simple step of extraction, immunoaffinity column clean-up and determination using high performance liquid chromatography (HPLC). In addition, the occurrence of OTA in naturally contaminated grapes of the most popular Greek varieties is also investigated, and risk for consumers is assessed. nm and λ em 465. The flow rate was 1 ml min -1 and the retention times were 6.7(+0.2) min for OTA and 13(+0.3) min for ochratoxin A methyl ester (METOTA) (Figure 1).

Material and Methods

Samples

Reagents

ΟΤA standard was purchased from Sigma-Aldrich Co (St-Louis, Missouri, USA). The Millipore filters and the C 18 Nova-Pak HPLC column were from Waters (Millipore; Milford, MA, USA). The Ochraprep immunoaffinity columns were obtained from Rhone Diagnostic Technologies Ltd (Glasgow, UK). All reagents used were of analytical grade while HPLC solvents were of HPLC grade and were purchased from LAB SCAN Ltd (Dublin, Ireland). Acetic acid was from Merck (Darmstadt, 

Preparation of phosphate-buffered saline

Phosphate-buffered saline (PBS) was prepared by dissolving 0.2g potassium chloride, 0.2g potassium dihydrogen phosphate, 1.16 anhydrous disodium hydrogen phosphate and 8.0g of sodium chloride in 900 ml of distilled water. After adjusting the pH to 7.4 using 0.1 M HCI/0.1 M NaOH if necessary, the solution was made up to 1000 mL [START_REF] Daradimos | Evaluation and validation of two fluorometric HPLC methods for the determination of aflatoxin B 1 in olive oil[END_REF].

Determination of OTA

A sample of damaged grapes (10 g) was mixed with 30mL (methanol+ water) (80+20 v/v) and shaken well for 10 min. After filtration an aliquot of 2mL was used for ΟΤA analysis.

Clean-up: Two milliliters from the filtrate were diluted with 40 mL PBS and mixed for 1 min. The mixture was loaded onto the Ochraprep column (flow rate 2 mL min -1 ) and washed once with 20 ml of water. The column was then allowed to dry by passing air through it. ΟΤA was carefully eluted with 2 mL of a solution of methanol + acetic acid (98+2) (flow rate = 0.3 ml min -1 ). The eluate was then evaporated to dryness under a gentle stream of nitrogen. The residue was dissolved immediately in 200-500 µl mobile phase and an aliquot was kept at -20 o C for confirmation analysis [START_REF] Markaki | Determination of ochratoxin A in red wine and vinegar by immunoaffinity highpressure liquid chromatography[END_REF]. 

Results and Discussion

Characterization of the method

In the literature is shown that the determination of OTA in grapes or grape-juices involves extraction and clean-up procedure using immunoaffinity columns. The sample is usually acidified, centrifuged and then OTA is extracted with chloroform [START_REF] Zimmerli | Determination of ochratoxin A at the ppt level[END_REF][START_REF] Rosa | Occurrence of ochratoxin A in wine and grape juice marked in Rio de Janeiro, Brazil[END_REF]). More recently, Battilani et al. (2006a) reported that grapes are crushed and homogenized for 30 min with water containing PEG 8000 and sodium hydrogen carbonate. After filtration the volume is recorded and the extract was centrifuged for 20 min at 4 o C. After filtration an ochraprep column is used for cleaning.

In the present study the extraction step is simple as OTA is extracted The analytical protocol for ΟΤA determination was in-house characterized regarding the following criteria: linearity, accuracy, repeatability, reproducibility, limits of detection (DL) and quantification (QL). With regard to linearity, a solution of 10 µg mL -1 was prepared from a stock solution of ΟΤA 1 mg mL -1 in methanol by diluting 10 µl from the stock solution in 1 ml of methanol. This solution was corrected for the right concentration by measuring its absorbance at 335 nm (A=0.140). Then a solution of 100 ng mL -1 was prepared as follows: An aliquot of 100 µL (containing 1 µg of ΟΤA) from the solution of 10 µg mL -1 was evaporated until dryness and dissolved with 1 mL of mobile phase. Then solutions of OTA in mobile phase were prepared at concentrations 20, 10, 5, 2 and 1 ng mL -1 . The volume injected onto the column was 40 µl. With regard to repeatability, this parameter was estimated by analyzing six sub-samples (10 g) of damaged grapes (Red Cabernet Sauvignon) spiked with 50 ng of OTA corresponding to 5 ng g -1 under repetitive condition. The coefficient of variation determined was found to be 7.1% (mean=5.88 ng OTA.g -1 ). The reproducibility was estimated also by determining eight samples (10 g) of damaged grapes (Red Cabernet Sauvignon) at time intervals. The samples were spiked with OTA (50 ng)

showing a recovery 99% (RSD%=9.62). Additionally, the limits of repeatability (r) and reproducibility (R) were calculated as follows: r=2.8 x SDr where SDr=0.42 and R=2.8 x SDR where SDR=0.48. In the present study the limits of repeatability and reproducibility were found to be r=1.17 and R=1.34 respectively.

With regard to the limits of determination, DL and QL were calculated The mean recovery factor was found to be 94% (RSD=3.94%). The OTA detection limit (DL) was determined at 0.4 ng.g -1 grapes and limit of quantification (QL) at 1.2 ng.g -1 grapes. If the DL and QL were defined at a signal to noise ratio 3:1 they should be 0.03 ng g -1 and 0.09 ng.g -1 respectively. In the present study the DL 0.4 ng OTA g -1 was preferable, insuring statistical reliability. Battilani et al (2006a) recently reported a method for determining OTA in grapes with DL=0.03 ng.g 1 defined as the level resulting in a signal to noise ratio of 3:1. On the other hand, no information is available concerning recovery, precision and the accuracy of the method. Additionally [START_REF] Rosa | Occurrence of ochratoxin A in wine and grape juice marked in Rio de Janeiro, Brazil[END_REF] evaluated a method for OTA determination in frozen grapes and pulps, with recoveries (80-90%) and DL=21 ng L -1 also based on a signal to noise ratio of 3:1. In the present study the recovery was 94% and the DL of 0.4 ng.g -1 are also satisfactory.

The accuracy of the method applied in grapes was studied by analyzing samples of grapes spiked at different concentrations as shown in Table I. The regression coefficient r of the curve was found to be r=0.9989 of grapes spiked. Additionally, a Fisher test was applied to confirm the acceptability of the linear regression. If the Fl ratio is greater than the critical value F(1, p(n-1), 1-a) corresponding to a Fisher variable with a risk a=0.1 % for 1 and p(n-1) degrees of freedom, the regression model can be considered acceptable. Then the hypothesis must be checked if the lack of fit of the model is negligible and that it is a straight line throughout the chosen field. If the Fnl ratio is less or equal to the critical value F[p-2, p(n-1), 1-a) corresponding to a Fisher variable with a risk of 0.1% for p-2 and p(n-1) degrees of freedom, the field of linearity chosen can then be approved. From table I the levels (p) are 5 and the number of repetitions (n) is 4.

The found F (1, 15) ratio of 1635.57 was greater than the critical Fisher value of 16.58 at an alpha risk 0.1% for 1 and 15 degrees of freedom.

Therefore, the regression model can be considered acceptable. Finally, the lack of fit of the model was found to be lower as the experimental F ratio (1.74) is less than the critical value F (3, 15)=9.335 with a risk a=0.1% for 3 and 15 degrees of freedom. Therefore, the field of linearity chosen can then be approved.

The method for the determination of OTA in grapes is simple, reliable and efficient. Accuracy; reproducibility; repeatability; and limits of detec- 

Occurrence of OTA in grapes

To the authors' knowledge, little information exists on the occurrence of OTA in grapes. Recently Battilani et al (2006a) investigated OTA occurrence in some varieties of grapes of Italian origin. On the other hand no information exists on the occurrence of OTA in grapes of Greek origin.

In contrast to grapes many authors have investigated the presence of OTA in wine [START_REF] Visconti | Determination of ochratoxin A in wine by means of immunoaffinity columns cleanup and HPLC[END_REF][START_REF] Majerus | Ochratoxin A in wines, fruit juices and seasonics[END_REF][START_REF] Markaki | Determination of ochratoxin A in red wine and vinegar by immunoaffinity highpressure liquid chromatography[END_REF][START_REF] Stefanaki | Ochratoxin A concentrations in Greek domestic wines and dried vine fruits[END_REF]Belli et al. 2004a;[START_REF] Blesa | Concentration of ochratoxin A in wines from supermarkets and stores of Valencian Community (Spain)[END_REF]) grape juices (Zimmerli and Dick 1996;[START_REF] Delage | Occurrence of mycotoxins in fruit juices and wine[END_REF]) and dry grapes [START_REF] Macdonald | Ochratoxin A in dried vine fruit: method development and survey[END_REF][START_REF] Stefanaki | Ochratoxin A concentrations in Greek domestic wines and dried vine fruits[END_REF].

As far as the quality of grapes is concerned, control of OTA presence during grape growing is necessary to maintain their safety. Different grape cultivation practices including different cultivars, storage conditions for the harvested grapes and time period can influence the accumulation of mycotoxins (Zimmerli and Dick 1996).

In the present study, OTA was determined in 50 samples of several varieties of grapes that originated from representative areas of Greece.

OTA was detected in 86% of samples, traces were found in 56% of samples and in 14% of samples OTA was not detectable. Nine samples II about here]. Low OTA levels detected in grapes could be explained by the scant sucrose content in berries, since during grape ripening, sucrose is transported from the leaves and accumulated in the berry vacuole. [START_REF] Mühlencoert | Production of ochratoxin A by Aspergillus ochraceus[END_REF] previously reported that OTA production is considerably less with sucrose and non existent with fructose.

Tables II andIII show that no significant differences of OTA presence in grapes, were observed according origin. Because Greece is a small country it is probably irrelevant to try to correlate OTA production between the South and the North.

According to Battilani et al (2006a) the effect of geographical area on fungal flora is however very significant, as is the fungal incidence in different years. Nevertheless, meteorological conditions played a major role both in fungal colonization and OTA presence in bunches. On the other hand, [START_REF] Pardo | Modelling of effects of water activity and temperature on germination and growth of ochratoxogenic isolates of Aspergillus ochraceus on a green coffee-based medium[END_REF] whereas no significant differences were detected at 20 and 30°C when relative humidity was very high. Therefore humidity is a more important factor for the mold growth than temperature, but OTA production was not significantly altered by the assayed levels of temperature on RH.

According to [START_REF] Papachristou | Determination of ochratoxin A in virgin olive oils of Greek origin by immunoaffinity column clean-up and high-performance liquid chromatography[END_REF] high humidity and higher temperatures provide optimum conditions for the growth of OTAproducing molds. In the present study all samples were collected during Summer and Autumn 2004 and this period in Greece is well known for its high temperatures (20-40°C) and high RH.

The results of grape varieties contaminated by OTA are displayed in Table III. The most highly contaminated were two red soultanina samples (2.69 ng.g -1 of grapes and 1.41 ng.g -1 of grapes), both originating from Karditsa (Central Greece), one red Moschato (1.46 ng.g -1 ) from Samos Island and one white Victoria (1.74 ng.g -1 ) from Peloponese.

Additionally, in the present study, eleven samples from Central and Southern Greece ranged from 0.50 ng.g -1 to 0.89 ng . g -1 of sample. All these samples as it is shown in table III are a) wine-making grapes, b) ) and in six white grapes (median concentration 0.65 ng . g -1 ). The median OTA concentration in red grapes is higher in comparison with the median in white grapes but not significantly different. These data are in agreement with [START_REF] Stefanaki | Ochratoxin A concentrations in Greek domestic wines and dried vine fruits[END_REF] who reported that OTA presence in red and white wines was not significantly different. In addition, Zimmerli and Dick (1996) previously reported that OTA was detected in red grape-juices, while in white grape-juices from Switzerland-France OTA levels were lower (5 pg.mL -1 ). On the other hand, the same authors reported that red wines were more contaminated in comparison with the white and rose wines.

In table III it is shown the occurrence of OTA in table-and wine-making grapes. The concentration of OTA in table-grapes was found to be from 0.53 ng.g -1 to 2.69 ng.g -1 (median=0.76 ng.g -1 ). While in wine-making grapes was found to contain from 0.50 ng.g -1 to 2.69 ng.g -1 (me-dian=0.64 ng.g -1 ) it must be mentioned that two red samples (2.69 ng.g - 1 and 0.56 ng . g -1 ) and one white sample (0.64 ng . g -1 ) were wine-making and table-grapes as well.

Confirmation of OTA occurrence

The necessity to confirm the identity of OTA in samples is not so crucial using the high specific immunoaffinity micro-columns [START_REF] Scott | Application of immunoaffinity colums to mycotoxin analysis[END_REF]. However, for enhanced validity of the results the pres- the methyl-ester method. The retention time of OTA methyl ester was 13(+0.3) min and that of OTA was 6.7(+0.2) min, therefore no confusion could occur regarding the identification of both compounds. By plotting the results of OTA concentration found in grapes (x) against the corresponding OTA methyl ester content (y), an acceptable linear correlation (r=0.9969) was found using the following equation: y = 0.8844(+0.03)* x (ng) + 0.0086(+0.01)

Risk assessment

Recent investigations are concentrated on the study of possible mechanisms for OTA degradation and decontamination in must and wine [START_REF] Bejaoui | Ochratoxin A removal in synthetic and natural grape juices by selected genologi-1038-1044[END_REF] or the use of fining agents such as activated carbon to remove OTA in wine [START_REF] Castellari | Removal of ochratoxin A in red wines by means of absorption with chemical fining agents[END_REF]. Recently Bejaoui et al. (2004) demonstrated that oenological saccharomyces yeast strains were able to remove OTA from red grape juice. Moreover, [START_REF] Cecchini | Influence of yeast strain on ochratoxin A content during fermentation of white and red must[END_REF] showed a significant reduction of OTA at the end of alcoholic fermentation suggesting an adsorption mechanism. Therefore, in the present study, it is more important to assess the risk caused by OTA presence in table grapes, which are consumed without any treatment, and to a lesser degree in wine-making grapes, because of OTA degradation during the wine making process. On the other hand, we should mention that wine is a popular product and the Codex Commit- There are huge variations worldwide, both in the consumption of the more risky foods, and in the occurrence of OTA in human serum. Some individuals exceed the value of the maximum tolerated intake and so they may be at risk. Furthermore, children are often consumers of grape juice and this may have some influence on this group in relation to total OTA intake. Dried grapes are also products that are often eaten by children [START_REF] Jørgensen | Occurrence of ochratoxin A in commodities and processed food. A review of EU occurrence data[END_REF]. They are usually components of breakfast cereals and cake-making products consumed by people regardless of age. Zimmerli and Dick (1996) suggested a provisional virtually safe dose (PVSD) from 5 to 0.5 ng kg -1 body weight day -1 , but on the basis of the new European legislation, tolerable daily intake (TDI) is 5.8 ng kg -1 b.w day -1 [START_REF] Molinié | Analysis of some breakfast cereals on the French market for their contents of ochratoxin A, citrinin and umonisin B 1 : development of a method for simultaneous extraction of ochratoxin A and citrinin[END_REF]. This means less than 348 ng OTA per day for a human of 60 kg and, less than 116 ng for a child of 20 kg.

Taking in account the results of the present study, daily consumption of 20-200 g table-grapes (Markaki unpublished data) from the most contaminated sample (2.69 ng g -1 ) may result of an estimated OTA exposure range of 53.80 ng to 538 ng, and therefore, for a person of 60 kg, (5.8 ng OTA kg bw.day -1 ), is depending on the quantity of grape daily consumption. In addition table grapes are consumed in relation to consumers' preferences.

Conclusion

In the present study it was shown that despite favourable meteorological conditions, the occurrence of OTA in grapes of Greek origin was not extensive and the level of contamination found could not be considered as hazardous for public health. However consumption of grapes contaminated even at low levels, may contribute to the total daily intake of OTA and may pose a hazard to consumers. 

  potent nephrotoxin and possible carcinogen in humans (group 2B)

  grapes were collected during August, September and October 2005. Twenty-three of the samples were collected from producers and 27 from the market all over Greece. In the present study, a total of 23 different varieties were examined. Eight samples of grapes of red and white sultanina varieties (Lamia, Corinthos, Crete, Thessaly, Karditsa) four of red and rosé fraoula varieties (Karpenisi, Leukada island, Patras, Lamia), three white Victoria (Thessaly, Korinthos) one white Moscat from Evia island, eight white and red stafida (Lamia, Karpenisi, Attiki, Kefalonia, Zakynthos, Corinthos) were table-grapes.Five red Cabernet Sauvignon (Lamia), one red Merlot (Thessaly), four red Agiorgitiko (Lamia, Peloponnese), two white Asyrtiko (Cyclades), two red Ribier (Attiki, Lamia), one white Rasaki (Thessaly), four red Moscat (Thessaly, Samos island) one white Moscat (Crete), three red Moschomavro (Thessaly,Florina,Karditsa), one white Superior (Thessaly) and one white Sabbatiano (Attiki) were wine-producing. Two red soultanina grapes, three from Karditsa and one red stafida from Attiki were both table and wine-making grapes .Amongst the above described samples eight were organically grown grapes (Cabernet Sauvignon, Merlot, Agiorgitiko, Fraoula, Soultanas, Ribier), all originated from Central Greece.Approximately 200g of each sample were crushed and seeds were removed. The rest were collected in polyethylene bags and stored at -until analysis. Representative sub-samples (10 g) were collected and used in the present study.ApparatusHPLC was performed on a Hewlett-Packard 1050 Liquid Chromatography (pump and injection system) (Walborn, Germany) with a JASCO FP-920 fluorescence detector (Co. Ltd., Japan) and a HP integrator 3395. The HPLC column was C 18 Nova-Pak• (60 Å, 4 µm, 4.6x250 mm) (Waters, Millipore; Milford, MA). The mobile phase for ΟΤA [water+ acetonitrile + acetic-acid (60+40+2)] was filtered through Millipore HA VLP (0.45 µm) filters before use. Detection of OTA was carried out at λ ex 335

  technique by producing and identifying the methyl ester derivative of ΟΤA (ΜΕTOTA)(Lerch and Muller. 1990). An aliquot of the immunoaffinity eluate was dried and dissolved in a methanolic solution of boron trifluoride and heated in 60 o C for 15 min. Under the HPLC conditions applied in the present study, the confirmation of the presence of OTA was indicated by the disappearance of the OTA peak [Retention time (RT) at 6.7(+0.2) min] as well as with the appearance of the ME-TOTA [(RT) at 13(+0.3) min].

  with methanol + water (80+20) (10 min) and immediately after filtration an aliquot from the extract (2 ml) is loaded onto an Ochraprep column for the clean-up step and then determined with HPLC.

  Linear regression was used to prepare standard curves by using the mean values of peak areas of five injections of the five solutions. The equation of the standard curve was E = 43.06(+0.43)x10 5 xC+0.005(+0.18).10 5 r = 0.9991 RSD%=2.16 where E is the peak area of OTA injected (40 µL) and C is the ng of injected (40 µL).

  as follows: DL=[bo+3S(bo)]/b 1 , QL=[bo+10S(bo)]/b 1 , where bo is the response of the blank (intercept of the calibration model), S(bo) is the standard deviation of the blank and b 1 is the sensitivity (calibration model slope).As no reference material exists for OTA in grapes, accuracy was estimated by analyzing samples (10 g) of damaged grapes of red Cabernet with different quantities of OTA. As shown in TableI, a satisfactory linear relationship was established between quantities spiked and quantities recovered [Insert Table I about here].

[

  y=0.94 (+0.02) . x+1.3 (±1.29)], where y is the concentration of OTA g -1 ) of grapes recovered and x is the concentration of OTA (ng.g -1 )

  (median 0.76 ng OTA g -1 ) and six samples (median 0.65 ng OTA -1 ) of white grapes were found contaminated by OTA. Traces of OTA were found in 13 and 15 samples of red and white grapes respectively. Traces also found in two organically grown samples, one red Merlot (Thessaly) and one red agiorgitiko (Peloponese). OTA was not detectable in the remaining organically grown samples [Insert table

  Additives and Contaminants estimates that 15% of total OTA intake is due to wine consumption(CAC 1998).

  90 ng OTA kg -1 bw.day -1 to 9 ng OTA kg -1 bw.day -1 . So the potential risk of such an exposure on the basis of the new European legislation

  , serum, milk and some foodstuffs by HPLC with enhanced fluorescence detection and immunoaffinity column clean-up: methodology and Suiss data. Journal of Chromatography B 666: 85-99.

Figure 1 .

 1 Figure 1. Chromatograms of (A) OTA standard solution 10 ng.ml -1 , (B) grapes naturally contaminated with OTA 0.50 ng.g -1 .

  

table -

 - 

	16
	concentration 0.76 ng . g -1
	F o r
	P
	e
	e r
	R
	e
	v i e
	w
	O n l
	y
	grapes or c) both wine-making and table-grapes [Insert table III
	about here].
	In the present study OTA was determined in nine red grapes (median

25 of 30 http://mc.manuscriptcentral.com/tfac Email: fac@tandf.co.uk Food Additives and Contaminants

  Zimmerli B, Dick R. 1996. Ochratoxin A in table wine and grape-juice: occurrence and risk assessment. Food Additive and Contaminants 13: 653-668.

	r o Page F	26
	P	
	e	
	e r	
	R
	e
		v i e
		w
		O n l
		y

TABLE I .

 I Precision and accuracy of the method for OTA applied on grapes.

			28		
	TABLE III. Occurrence of OTA in grape varieties	
	Grape Variety	Origin	Concentration
	Concentration of OTA (ng.g -1 ) spiked in 10 g of grapes (x) Samples 0.5 1 2 5 10 OTA recovered (y) F o r (ng.g -1 grapes) F r Sauvignon o Cabernet Red * Lamia 0.61
	1 2 3 4 Moschato Moschato Samos Moschomavro 0.49 0.52 0.49 0.48 P e e 0.96 1.06 1.05 1.01 r Red* P Red* e e r Red*	1.92 2.12 2.07 2.02 Thessaly Eastern Greece Karditsa	0.64 1.46 0.89	5.14 5.09 5.37 5.37	8.80 9.20 10.20 9.60
	Mean SD RSD% y=0.94 (+0.02)x + 1.36 (+1.29) 0.49 1.02 0.02 0.05 3.50 4.46 r=0.9989 RSD%=4.25 R e v 2.03 0.08 4.12 i e Moschomavro Red* Thessaly R Soultanina Red*** Karditsa e Soultanina Red** Karditsa v Soultanina Red*** Karditsa i e Stafida Red*** Attiki	0.50 1.41 0.76 2.69 0.56	5.02 5.02 2.88	9.45 0.60 6.32
	Victoria	White**	w w Peloponese 0.65	
	Moschato Stafida Stafida	White* White** White***	Crete Attiki Lamia	O n l 0.57 0.78 O l n 0.64
	Victoria	White**	Peloponese	1.74	y y
	Soultanina	White**	Crete	0.53	
	*Wine-making grapes			
	**Table grapes				
	***Both table and wine-making grapes		
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