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The Content of Selected Antioxidant Compounds in Bell Pepper Varieties from Organic and Conventional Cultivation Before and After Freezing Process
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Abstract 
Sweet bell pepper is one of the best sources of ascorbic acid and a fair source of carotenoids in human diets. The levels of vitamin C are very variable and may be affected by maturity, genotype and processing. Vegetable freezing is one of the most efficient and adequate preservation methods. Organic fresh vegetables contained more bioactive compounds than conventional ones. Two bell pepper cultivars (Roberta and Ożarowska) have been selected for analysis. Vegetables were cultivated on organic and conventional farms in Poland. Ripe bell peppers have been collected in the same week of ripening and were chemically analyzed twice: fresh before freezing and after six month of storage in -20°C. Vitamin C content, carotenoids also the total flavonols content have been determined in fruits. Organically produced bell peppers contained significantly more vitamin C and lutein than conventionally grown fruits. Processing with aid of freezing considerably decreases the content of the bioactive compounds in red bell peppers.
Introduction

Sweet bell pepper (Capsicum annuum L.) is an excellent source of ascorbic acid and a fair source of carotenoids as beta-carotene, capsantin and capsorubin (Haytowitz and Matthews 1984). In addition, peppers are rich in flavonoids (Lee et al.1995) and other phytochemicals (Duke 1992). The levels of vitamin C are very variable and may be affected by maturity, genotype and processing (Howard et al 1994). This vitamin acts as a protector of pigments preserving them from chemical and biochemical oxidation. During the paprika’s production there are some steps which decrease the level of pigments (Carvajal et al. 1997). Vegetable freezing is one of the most efficient and adequate preservation methods. During freezing most of the liquid water changes into ice, which greatly reduces microbial and enzymatic activities. Oxidation and respiration are also weakened effectively by low temperature. However, freezing itself slightly decreases food quality (Haiying et al. 2007). Fresh organic red pepper contains more bioactive compounds than conventional one (Hallmann and Rembiałkowska 2007). Therefore it has been assumed that also frozen organic pepper would contain more bioactive compounds than conventional pepper. 

Materials and methods

Experiments have been carried out in 2006. Two bell pepper cultivars, Roberta and Ożarowska (common in cultivation in Poland), have been selected to study. Plants were cultivated in certified organic and conventional farms in Mazovia region. The organic farm was located 40 km from the conventional farm. The geographical situation of farms was 52°41’ N and 20°92’ E. Red pepper plants were cultivated in semi-light loamy and sandy soil. In the organic system all recommended rules for fertilization and rotation were applied; compost at dose 30 t/ha has been used. Because of the absence of plant diseases fungicides and insecticides allowed in organic farming have been used. 
In conventional cultivation the following mineral fertilizers have been used: ammonium nitrate with lime (450 kg/ha), granulated superphosphate (250 kg/ha), and potassium sulphate (450 kg/ha). Moreover, chemical plant protection (Bravo 500 SC) has been applied. Plants were growing in semi-heavy clay soil. The samples of fully ripe bell peppers have been collected in the same week of period and were chemically analyzed twice: fresh before freezing and after six month of storage in -20oC. Vitamin C content was analyzed with Tillman’s method (PN-90 A -75101/11), carotenoids (beta-carotene, lycopene and lutein) have been determined by liquid column chromatography method (Saniawski and Czapski 1983). The total flavonols content have been determined by Christ – Müller’s method, described by Strzelecka, et al. (1978). All analyses were carried out in six replications. The results of those qualitative characteristics of fruit were statistically calculated using Statgraphics 5.1 program specifically ANOVA test at α = 0.05.

Results

The results of chemical analysis – content of lycopene, beta-carotene and lutein - are presented in a table 1. Results showed that the content of lycopene and beta-carotene in organic red pepper fruits wasn’t statistically different from that in conventional fruit, while the impact of the cultivar was significant (table 1). Only in the case of lutein was the level of this compound significantly higher in organic peppers than in the conventional fruit. 

	Tab. 1: Content of selected carotenoids in bell peppers  from organic and conventional cultivation before and after freezing process



	cultivation method
	cultivar
	lycopene

(mg/100 g f.w.)
	beta-carotene 

(mg/100 g f.w.)
	lutein 

(mg/100 g f.w.)

	
	
	fresh
	after freezing
	fresh
	after freezing
	fresh
	after freezing

	organic
	Roberta
	0.18
	0.10
	3.09
	1.49
	0.53
	0.62

	
	Ożarowska
	0.33
	0.28
	2.61
	1.01
	0.62
	0.72

	conventional
	Roberta
	0.22
	0.19
	2.85
	1.17
	0.29
	0.25

	
	Ożarowska
	0.36
	0.23
	2.58
	0.96
	0.56
	0.72

	p-value

cultivation method

cultivar

freezing

* significant for p<0,05
	n.s

<0,0001*

0,0021*
	n.s.

0,0004*

<0,01*
	0,04*

<0,0001*

<0,0001*


The freezing process had a significant decreasing effect on lycopene and beta-carotene content in red peppers, but it increased  the content of lutein in peppers. 

The level of vitamin C was significantly higher in organic vs. conventional fruits in both cultivars (fig.1), also it decreased considerably in peppers after freezing. In the Ożarowska cultivar the level of vitamin C was considerably higher than in the Roberta cultivar. The content of flavonols was slightly higher in organic vs. conventional peppers (fig.2), but differences weren’t statistically significant. Also a decrease of the flavonols level in fruits after freezing wasn’t significant. The level of flavonols in the Ożarowska cultivar was considerably higher than in the Roberta cultivar. 

[image: image1.wmf]0,00

20,00

40,00

60,00

80,00

100,00

120,00

140,00

Roberta

Ożarowska

Roberta

Ożarowska

organic

conventional

mg 100g

-1

 f.w.

fresh

after freezing

[image: image2.wmf]0,00

2,00

4,00

6,00

8,00

10,00

12,00

14,00

16,00

Roberta

Ożarowska

Roberta

Ożarowska

organic

conventional

mg 100g

-1

 f.w.

fresh

after freezing


Discussion

There are only few studies that compare the nutrition value of organic vs. conventional bell pepper. In the case of different vegetables from the Solanaceae family such as tomato, Pither and Hall (1990) found higher contents of vitamin C, vitamin A and potassium in organic tomatoes. Toor et al. (2006) found higher levels of vitamin C in organically produced tomatoes. Rembiałkowska et al. (2003) showed that organic red peppers and tomatoes contained more β-carotene, lutein, flavonoids and vitamin C than conventional fruits. 

In this study, red peppers from organic cultivation were found to have clearly higher levels of vitamin C and lutein than those from conventional management. These results can be compared with similar results obtained in other experiments with sweet red pepper by the same authors (Hallmann and Rembialkowska 2007). The freezing process allows to keep better quality of the frozen products, but at the same time it decreases the bioactive compounds level in red peppers. 

As described above, there is some evidence that organic vegetables (such as bell pepper) often contain more antioxidants compounds than conventional ones. Data presented in this paper, seem to confirm that evidence. The factors influencing organic red pepper and other vegetables quality are complicated and interrelated. Long-term studies are necessary to consolidate the knowledge about the real interdependences.
Conclusions

Organically produced bell peppers contained significantly more vitamin C and lutein than conventionally grown fruits. The Ożarowska cultivar contained significantly more bioactive compounds (lycopene, vitamin C and flavonols) than the Roberta cultivar, especially under organic cultivation. Processing with aid of freezing considerably decreases the content of the bioactive compounds in red bell peppers. 
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Fig.2 Total flavonols content in fresh and frozen bell pepper
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Fig.1 Vitamin C content in fresh and frozen bell pepper
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_1262365579.xls
zestawienie

						NA ŚWIEŻO

				kod próby		cukry og.		cukry red.		kwasowość		wit.C		sucha masa		flawonoidy		likopen		betakaroten		luteina

						(g / 100 g)		(g / 100 g)		(g / 100 g)		(mg / 100 g)		(g / 100 g)		(mg / 100 g)		(mg / 100 g)		(mg / 100 g)		(mg / 100 g)

		ekologiczna		Roberta		13.82		4.26		0.19		75.19		6.97		9.01		0.18		3.09		0.53

				Ożarowska		13.98		3.87		0.19		116.51		6.28		13.50		0.33		2.61		0.62

				średnia		13.90		4.06		0.19		95.85		6.63		11.26		0.26		2.85		0.58

		konwencjonalna		Roberta		10.24		3.68		0.36		38.44		6.81		8.22		0.22		2.85		0.29

				Ożarowska		9.73		3.07		0.22		50.35		5.95		12.71		0.36		2.58		0.56

				średnia		9.98		3.38		0.29		44.40		6.38		10.47		0.29		2.71		0.42

				eko/kon		39.2%		20.4%		-35.9%		115.9%		3.9%		7.6%		-11.7%		4.9%		35.9%

		p-value

		cultivation				0.0000		0.0005		0.0000		0.0000		n.s.		n.s.		n.s.		0.0400		0.0400

		species x freezing				n.s.		n.s.		0.0000		0.0000		n.s.		0		0.0004		0.0001		0.0001

		freezing				0.0000		n.s.		0.0000		0.0000		0.00000		0.0021		0.01		0.0000		0.0000

		cultivation x species				n.s.		n.s.		0.0000		0.0000		n.s.		n.s.		n.s.		n.s.		n.s.

		cultivation x freezing				n.s.		n.s.		n.s.		0.0009		n.s.		n.s.		n.s.		n.s.		n.s.

		species x freezing				n.s.		n.s.		0.0055		0.0229		n.s.		n.s.		n.s.		n.s.		n.s.

		SD

		Roberta org				0.77		0.31		0.00		11.26		0.38		0.00		0.12		0.05		0.01

		Ożarowskaorg				2.08		0.36		0.00		7.52		0.19		0.46		0.02		0.30		0.01

		średnia				1.40		0.37		0.00		24.20		0.46		2.48		0.11		0.33		0.05

		Roberta conv				0.44		0.36		0.01		4.35		0.10		1.37		0.10		0.18		0.01

		Ożarowska conv				0.44		0.29		0.01		1.25		0.30		0.91		0.02		0.05		0.03

		średnia				0.49		0.44		0.08		7.12		0.51		2.67		0.10		0.19		0.15

				PO MROŻENIU

				kod próby		cukry og.		cukry red.		kwasowość		wit.C		sucha masa		flawonoidy		likopen		betakaroten		luteina

						(g / 100 g)		(g / 100 g)		(g / 100 g)		(mg / 100 g)		(g / 100 g)		(mg / 100 g)		(mg / 100 g)		(mg / 100 g)		(mg / 100 g)

		organic		Roberta		6.14		5.18		0.21		38.65		8.68		7.43		0.10		1.49		0.62

				Ożarowska		6.30		4.19		0.24		93.62		8.21		12.45		0.28		1.01		0.72

				mean		6.22		4.69		0.23		66.13		8.45		9.94		0.19		1.25		0.67

		conventional		Roberta		3.07		3.74		0.37		22.51		8.85		7.96		0.19		1.17		0.32

				Ożarowska		4.86		3.55		0.25		43.22		8.78		11.39		0.23		0.96		0.72

				mean		3.97		3.65		0.31		32.86		8.82		9.67		0.21		1.06		0.52

		SD				0.77		1.11		0.01		3.21		1.31		0.00		0.02		0.05		0.01

		Roberta org				2.08		0.36		0.01		3.95		1.39		0.46		0.04		0.30		0.01

		Ożarowskaorg				1.03		0.02		0.02		1.23		2.76		0.10		0.33		0.05		0.05

		średnia				0.77		0.33		0.01		2.59		0.55		0.46		0.10		0.12		0.05

		Roberta conv				0.44		0.44		0.01		1.41		0.36		0.79		0.03		0.08		0.03

		Ożarowska conv				1.13		0.68		0.06		11.50		0.42		1.97		0.07		0.15		0.26

		średnia

				kod próby		cukry og.		cukry red.		kwasowość		wit.C		sucha masa		flawonoidy		likopen		betakaroten		luteina

						(g / 100 g)		(g / 100 g)		(g / 100 g)		(mg / 100 g)		(g / 100 g)		(mg / 100 g)		(mg / 100 g)		(mg / 100 g)		(mg / 100 g)

				Roberta		-55.6%		21.8%		11.9%		-48.6%		24.6%		-17.6%		-47.4%		-51.7%		18.6%

				Ożarowska		-54.9%		8.2%		28.6%		-19.7%		30.7%		-7.8%		-14.7%		-61.2%		15.7%

				mean		-55.3%		15.0%		20.2%		-34.1%		27.6%		-12.7%		-31.0%		-56.5%		17.2%

				Roberta		-70.0%		1.6%		2.5%		-41.5%		30.0%		-3.2%		-13.0%		-58.9%		10.0%

				Ożarowska		-50.0%		15.6%		14.0%		-14.2%		47.6%		-10.4%		-35.1%		-62.9%		29.4%

				mean		-60.0%		8.6%		8.2%		-27.8%		38.8%		-6.8%		-24.1%		-60.9%		19.7%

				kod próby		cukry red.										betakaroten

						(g / 100 g)										(mg / 100 g)

		ekologiczna		Roberta		4.26		5.18				ekologiczna		Roberta		3.09		1.49

				Ożarowska		3.87		4.19						Ożarowska		2.61		1.01

				średnia		4.06		4.69						średnia		2.85		1.25

		konwencjonalna		Roberta		3.68		3.74				konwencjonalna		Roberta		2.85		1.17

				Ożarowska		3.07		3.55						Ożarowska		2.58		0.96

				średnia		3.38		3.65						średnia		2.71		1.06

																luteina

		ekologiczna		Roberta		0.19		0.21								(mg / 100 g)

				Ożarowska		0.19		0.24

				średnia		0.19		0.23				ekologiczna		Roberta		0.53		0.62

		konwencjonalna		Roberta		0.36		0.37						Ożarowska		0.62		0.72

				Ożarowska		0.22		0.25						średnia		0.58		0.67

				średnia		0.29		0.31				konwencjonalna		Roberta		0.29		0.32

														Ożarowska		0.56		0.72

														średnia		0.42		0.52





statystyka

				świeże 1

		kody		po mrożeniu 2

						rodzaj uprawy		odmiana		przetworzenie		powtórz		cukry ogółem		cukry redukujące		kwasy		wit. C		sucha masa		flawonoidy		likopen		betakaroten		luteina

		ekologiczna 1												%		%		%		mg%		%		mg%

		konwencjonalna 2		13.06		1		1		1		1		13.06		4.61		0.19		71.19		6.55		9.01		0.12		3.034		0.53

		Roberta 1		14.59		1		1		1		2		14.59		4.13		0.19		87.90		7.06		9.01		0.12		3.114		0.52

		Ożarowska 2		13.82		1		1		1		3		13.82		4.03		0.19		66.47		7.29		9.01		0.32		3.114		0.53

				13.82		1		2		1		1		13.82		3.46		0.19		122.95		6.32		13.77		0.32		2.954		0.61

				11.98		1		2		1		2		11.98		4.03		0.19		118.34		6.08		13.77		0.35		2.395		0.64

				16.13		1		2		1		3		16.13		4.13		0.19		108.24		6.45		12.97		0.32		2.475		0.63

				9.98		2		1		1		1		9.98		3.26		0.35		33.42		6.89		9.01		0.23		2.635		0.29

				10.75		2		1		1		2		10.75		3.84		0.36		41.04		6.70		9.01		0.12		2.954		0.30

				9.98		2		1		1		3		9.98		3.94		0.38		40.86		6.84		6.64		0.32		2.954		0.27

				9.98		2		2		1		1		9.98		2.78		0.21		49.89		6.27		12.18		0.35		2.635		0.59

				9.22		2		2		1		2		9.22		3.07		0.23		49.40		5.90		12.18		0.35		2.555		0.56

				9.98		2		2		1		3		9.98		3.36		0.23		51.76		5.67		13.77		0.38		2.555		0.52

				5.38		1		1		2		1		5.38		5.28		0.21		41.59		7.21		7.43		0.09		1.44		0.63

				6.91		1		1		2		2		6.91		6.24		0.20		35.23		9.71		7.43		0.09		1.52		0.62

				6.14		1		1		2		3		6.14		4.03		0.21		39.14		9.13		7.43		0.12		1.52		0.63

				6.14		1		2		2		1		6.14		3.46		0.23		97.86		8.03		12.18		0.23		1.36		0.71

				4.30		1		2		2		2		4.30		4.03		0.24		92.96		6.91		12.18		0.32		0.80		0.74

				8.45		1		2		2		3		8.45		4.13		0.25		90.03		9.68		12.97		0.29		0.88		0.73

				2.30		2		1		2		1		2.30		2.30		0.38		24.46		9.41		8.22		0.20		1.04		0.25

				3.07		2		1		2		2		3.07		2.88		0.38		23.49		8.31		8.22		0.09		1.28		0.20

				3.84		2		1		2		3		3.84		2.30		0.36		19.57		8.83		7.43		0.29		1.20		0.30

				4.61		2		2		2		1		4.61		3.17		0.24		41.59		8.44		11.39		0.23		1.04		0.69

				4.61		2		2		2		2		4.61		3.46		0.25		44.04		9.16		10.60		0.20		0.88		0.75

				5.38		2		2		2		3		5.38		4.03		0.27		44.04		8.75		12.18		0.26		0.96		0.72

												SD		0.77		0.31		0.00		11.26		0.38		0.00		0.12		0.05		0.01

														2.08		0.36		0.00		7.52		0.19		0.46		0.02		0.30		0.01

														1.40		0.37		0.00		24.20		0.46		2.48		0.11		0.33		0.05

														0.44		0.36		0.01		4.35		0.10		1.37		0.10		0.18		0.01

														0.44		0.29		0.01		1.25		0.30		0.91		0.02		0.05		0.03

														0.49		0.44		0.08		7.12		0.51		2.67		0.10		0.19		0.15

														0.77		1.11		0.01		3.21		1.31		0.00		0.02		0.05		0.01

														2.08		0.36		0.01		3.95		1.39		0.46		0.04		0.30		0.01

														1.03		0.02		30.28		1.23		2.76		0.10		0.33		0.05		0.05

														0.77		0.33		0.01		2.59		0.55		0.46		0.10		0.12		0.05

														0.44		0.44		0.01		1.41		0.36		0.79		0.03		0.08		0.03

														1.13		0.68		0.06		11.50		0.42		1.97		0.07		0.15		0.26





cukry o

		Roberta
ekologiczna		Roberta
ekologiczna		0.768		0.768		0.768		0.768

		Ożarowska		Ożarowska		2.0778622861		2.0778622861		2.0778622861		2.0778622861

		średnia		średnia		1.4035712166		1.4035712166		1.0293360967		1.0293360967

		Roberta
konwencjonalna		Roberta
konwencjonalna		0.4434050067		0.4434050067		0.768		0.768

		Ożarowska		Ożarowska		0.4434050067		0.4434050067		0.4434050067		0.4434050067

		średnia		średnia		0.4857258486		0.4857258486		1.1304653909		1.1304653909



ekologiczna świeża
ekologiczna po mrożeniu
konwencjonalna świeża
konwencjonalna po mrożeniu

g 100g-1 ś.m.

13.824

6.144

13.9776

6.2976

13.9008

6.2208

10.24

3.072

9.728

4.864

9.984

3.968



cukry red

		Roberta
ekologiczna		Roberta
ekologiczna		0.3085968244		0.3085968244		1.1071260091		1.1071260091

		Ożarowska		Ożarowska		0.3634501341		0.3634501341		0.3634501341		0.3634501341

		średnia		średnia		0.3676520094		0.3676520094		0.0197242659		0.0197242659

		Roberta
konwencjonalna		Roberta
konwencjonalna		0.3634501341		0.3634501341		0.3325537551		0.3325537551

		Ożarowska		Ożarowska		0.288		0.288		0.4399272667		0.4399272667

		średnia		średnia		0.4437512817		0.4437512817		0.6754198694		0.6754198694



ekologiczna świeża
ekologiczna po mrożeniu
konwencjonalna świeża
konwencjonalna po mrożeniu

g 100g-1 ś.m.

4.256

5.184

3.872

4.19

4.064

4.687

3.68

3.74

3.072

3.552

3.376

3.646



kwasy1

		Roberta
ekologiczna		Roberta
ekologiczna		0.0000000026		0.0000000026		0.0077364936		0.0077364936

		Ożarowska		Ożarowska		0.0000000026		0.0000000026		0.0134		0.0134

		średnia		średnia		0		0		0.0197242659		0.0197242659

		Roberta
konwencjonalna		Roberta
konwencjonalna		0.0134		0.0134		0.0077364936		0.0077364936

		Ożarowska		Ożarowska		0.0077364936		0.0077364936		0.0134		0.0134

		średnia		średnia		0.0764700639		0.0764700639		0.0643572115		0.0643572115



ekologiczna świeża
ekologiczna po mrożeniu
konwencjonalna świeża
konwencjonalna po mrożeniu

g 100g-1 ś.m.

0.1876

0.2099333333

0.1876

0.2412

0.1876

0.2255666667

0.3618

0.3707333333

0.2233333333

0.2546

0.2925666667

0.3126666667



vitamin C

		Roberta
ekologiczna		Roberta
ekologiczna		11.2600306016		11.2600306016		3.2084235212		3.2084235212

		Ożarowska		Ożarowska		7.5238231399		7.5238231399		3.9548031559		3.9548031559

		średnia		średnia		24.199960704		24.199960704		1.2348261457		1.2348261457

		Roberta
konwencjonalna		Roberta
konwencjonalna		4.3524109342		4.3524109342		2.589026403		2.589026403

		Ożarowska		Ożarowska		1.2459173197		1.2459173197		1.4124296985		1.4124296985

		średnia		średnia		7.1229853154		7.1229853154		11.4972124495		11.4972124495



ekologiczna świeża
ekologiczna po mrożeniu
konwencjonalna świeża
konwencjonalna po mrożeniu

świeża

po mrożeniu

mg 100 g-1 ś.m.

75.1879462752

38.65312

116.5110478271

93.6155733333

95.8494970511

66.1343466667

38.4415023227

22.50688

50.3492873729

43.2197333333

44.3953948478

32.8633066667



dry matter

		Roberta
ekologiczna		Roberta
ekologiczna		0.3787259343		0.3787259343		1.3085390972		1.3085390972

		Ożarowska		Ożarowska		0.187705443		0.187705443		1.3890936018		1.3890936018

		średnia		średnia		0.459945649		0.459945649		2.7630552962		2.7630552962

		Roberta
konwencjonalna		Roberta
konwencjonalna		0.098488578		0.098488578		0.5507040665		0.5507040665

		Ożarowska		Ożarowska		0.3027099822		0.3027099822		0.3610991637		0.3610991637

		średnia		średnia		0.5139422795		0.5139422795		0.4178941358		0.4178941358



ekologiczna świeża
ekologiczna po mrożeniu
konwencjonalna świeża
konwencjonalna po mrożeniu

fresh

after freezing

g 100g-1 .ś.m..

6.9666666667

8.68

6.2833333333

8.21

6.625

8.445

6.81

8.85

5.9466666667

8.78

6.3783333333

8.815



beta

		Roberta
ekologiczna		Roberta
ekologiczna		0.0460958299		0.0460958299		0.0460958299		0.0460958299

		Ożarowska		Ożarowska		0.3022705706		0.3022705706		0.3022705706		0.3022705706

		średnia		średnia		0.3259467389		0.3259467389		0.0546445881		0.0546445881

		Roberta
konwencjonalna		Roberta
konwencjonalna		0.1843833195		0.1843833195		0.1219581023		0.1219581023

		Ożarowska		Ożarowska		0.0460958299		0.0460958299		0.0798403194		0.0798403194

		średnia		średnia		0.1889366797		0.1889366797		0.1486545846		0.1486545846



ekologiczna świeża
ekologiczna po mrożeniu
konwencjonalna świeża
konwencjonalna po mrożeniu

mg 100g-1 ś.m.

3.0871590153

1.4903526281

2.6081170991

1.0113107119

2.8476380572

1.25083167

2.8476380572

1.1709913506

2.5815036593

0.9580838323

2.7145708583

1.0645375915



luteina1

		Roberta
ekologiczna		Roberta
ekologiczna		0.0056602968		0.0056602968		0.0056602968		0.0056602968

		Ożarowska		Ożarowska		0.0149757376		0.0149757376		0.0149757376		0.0149757376

		średnia		średnia		0.0546445881		0.0546445881		0.0546445881		0.0546445881

		Roberta
konwencjonalna		Roberta
konwencjonalna		0.0149757376		0.0149757376		0.0539957897		0.0539957897

		Ożarowska		Ożarowska		0.034430241		0.034430241		0.034430241		0.034430241

		średnia		średnia		0.1469171431		0.1469171431		0.2609145088		0.2609145088



ekologiczna świeża
ekologiczna po mrożeniu
konwencjonalna świeża
konwencjonalna po mrożeniu

mg 100g-1 ś.m.

0.5261437908

0.6241830065

0.6241830065

0.7222222222

0.5751633987

0.6732026144

0.2908496732

0.32

0.5555555556

0.7189542484

0.4232026144

0.5194771242



flawonoids

		Roberta
ekologiczna		Roberta
ekologiczna		0.0000001192		0.0000001192		0		0

		Ożarowska		Ożarowska		0.4573441667		0.4573441667		0.4573441667		0.4573441667

		średnia		średnia		2.475579937		2.475579937		0.1049099193		0.1049099193

		Roberta
konwencjonalna		Roberta
konwencjonalna		1.3720325002		1.3720325002		0.4573441667		0.4573441667

		Ożarowska		Ożarowska		0.9146883335		0.9146883335		0.7921433333		0.7921433333

		średnia		średnia		2.6706706501		2.6706706501		1.9671116406		1.9671116406



ekologiczna świeża
ekologiczna po mrożeniu
konwencjonalna świeża
konwencjonalna po mrożeniu

fresh

after freezing

mg 100g-1 ś.m.

9.0131266667

7.42884

13.5019388889

12.4457477778

11.2575327778

9.9372938889

8.2209833333

7.9569355556

12.7097955556

11.3895566667

10.4653894444

9.6732461111



Vit. C

		Roberta
organic		Roberta
organic		11.2600306016		11.2600306016		3.2084235212		3.2084235212

		Ożarowska		Ożarowska		7.5238231399		7.5238231399		3.9548031559		3.9548031559

		Roberta
conventional		Roberta
conventional		4.3524109342		4.3524109342		2.589026403		2.589026403

		Ożarowska		Ożarowska		1.2459173197		1.2459173197		1.4124296985		1.4124296985



fresh

after freezing

mg 100g-1 f.w.

75.1879462752

38.65312

116.5110478271

93.6155733333

38.4415023227

22.50688

50.3492873729

43.2197333333



flav

		Roberta
organic		Roberta
organic		0.0000001192		0.0000001192		0		0

		Ożarowska		Ożarowska		0.4573441667		0.4573441667		0.4573441667		0.4573441667

		Roberta
conventional		Roberta
conventional		1.3720325002		1.3720325002		0.4573441667		0.4573441667

		Ożarowska		Ożarowska		0.9146883335		0.9146883335		0.7921433333		0.7921433333



fresh

after freezing

mg 100g-1 f.w.

9.0131266667

7.42884

13.5019388889

12.4457477778

8.2209833333

7.9569355556

12.7097955556

11.3895566667



zestawienie do wykresów i tabel

						Na świeżo

				kod próby		wit.C		wit.C		sucha masa				flawonoidy				cmethod cultivation		species		lycopene (mg/100 g f.m.)				beta-carotene (mg/100 g f.m.)				lutein (mg/100 g f.m.)

						(mg / 100 g)		(mg / 100 g)		(g / 100 g)				(mg / 100 g)								fresh		after freezing		fresh		after freezing		fresh		after freezing

						świeża		po mrożeniu		fresh		after freezing		fresh		after freezing

		ekologiczna		Roberta		75.19		38.65		6.97		8.68		9.01		7.43		organic		Roberta		0.18		0.10		3.09		1.49		0.53		0.62

				Ożarowska		116.51		93.62		6.28		8.21		13.50		12.45				Ożarowska		0.33		0.28		2.61		1.01		0.62		0.72

				średnia		95.85		66.13		6.63		8.45		11.26		9.94				mean		0.26		0.19		2.85		1.25		0.58		0.67

		konwencjonalna		Roberta		38.44		22.51		6.81		8.85		8.22		7.96		conventional		Roberta		0.22		0.19		2.85		1.17		0.29		0.25

				Ożarowska		50.35		43.22		5.95		8.78		12.71		11.39				Ożarowska		0.36		0.23		2.58		0.96		0.56		0.72

				średnia		44.40		32.86		6.38		8.82		10.47		9.67				mean		0.29		0.21		2.71		1.06		0.42		0.48

		p-value

		cultivation				0.0000				n.s.				n.s.				n.s.				0.0400				0.0400

		species x freezing				0.0000				n.s.				0				0.0004				0.0001				0.0001

		freezing				0.0000				0.00000				0.0021				0.01				0.0000				0.0000

		cultivation x species				0.0000				n.s.				n.s.				n.s.				n.s.				n.s.

		cultivation x freezing				0.0009				n.s.				n.s.				n.s.				n.s.				n.s.

		species x freezing				0.0229				n.s.				n.s.				n.s.				n.s.				n.s.

		wszystko		SD		n.s.				n.s.				n.s.				n.s.				n.s.				n.s.

				Roberta org		11.26				0.38				0.00				0.12				0.05				0.01

				Ożarowskaorg		7.52				0.19				0.46				0.02				0.30				0.01

				średnia		24.20				0.46				2.48				0.11				0.33				0.05

				Roberta conv		4.35				0.10				1.37				0.10				0.18				0.01

				Ożarowska conv		1.25				0.30				0.91				0.02				0.05				0.03

				średnia		7.12				0.51				2.67				0.10				0.19				0.15

				PO MROŻENIU

				kod próby		wit.C				sucha masa				flawonoidy				likopen				betakaroten				luteina

						(mg / 100 g)				(g / 100 g)				(mg / 100 g)				(mg / 100 g)				(mg / 100 g)				(mg / 100 g)

		organic		Roberta		38.65				8.68				7.43				0.10				1.49				0.62

				Ożarowska		93.62				8.21				12.45				0.28				1.01				0.72

				mean		66.13				8.45				9.94				0.19				1.25				0.67

		conventional		Roberta		22.51				8.85				7.96				0.19				1.17				0.25

				Ożarowska		43.22				8.78				11.39				0.23				0.96				0.72

				mean		32.86				8.82				9.67				0.21				1.06				0.48

				SD		3.21				1.31				0.00				0.02				0.05				0.01

				Roberta org		3.95				1.39				0.46				0.04				0.30				0.01

				Ożarowskaorg		1.23				2.76				0.10				0.33				0.05				0.05

				średnia		2.59				0.55				0.46				0.10				0.12				0.05

				Roberta conv		1.41				0.36				0.79				0.03				0.08				0.03

				Ożarowska conv		11.50				0.42				1.97				0.07				0.15				0.26

				średnia

				kod próby		wit.C				sucha masa				flawonoidy				likopen				betakaroten				luteina

						(mg / 100 g)				(g / 100 g)				(mg / 100 g)				(mg / 100 g)				(mg / 100 g)				(mg / 100 g)

				Roberta		48.6%				-24.6%				17.6%				47.4%				51.7%				-18.6%

				Ożarowska		19.7%				-30.7%				7.8%				14.7%				61.2%				-15.7%

				mean		34.1%				-27.6%				12.7%				31.0%				56.5%				-17.2%

				Roberta		41.5%				-30.0%				3.2%				13.0%				58.9%				14.6%

				Ożarowska		14.2%				-47.6%				10.4%				35.1%				62.9%				-29.4%

				mean		27.8%				-38.8%				6.8%				24.1%				60.9%				-7.4%

						kod próby		wit.C		wit.C

								(mg / 100 g)		(mg / 100 g)

								fresh		after freezing

				organic		Roberta		75.19		38.65

						Ożarowska		116.51		93.62

				conventional		Roberta		38.44		22.51

						Ożarowska		50.35		43.22

								flawonoidy

								(mg / 100 g)

								fresh		after freezing

				organic		Roberta		9.01		7.43

						Ożarowska		13.50		12.45

				conventional		Roberta		8.22		7.96

						Ożarowska		12.71		11.39





cukry

				na świeżo

				kod próby		cuktu ogółem								cuktu redukujące								Próba zero

						ml Na2S2O3		różnica		odczyt z tabel		g cukru / 100 g		ml Na2S2O3		różnica		odczyt z tabel		g cukru / 100 g		25.3		Ogółem		redukujące

		ekologiczna		Roberta		23.60		1.70		4.08		13.06		20.50		4.80		11.52		4.61				13.82		4.26

						23.40		1.90		4.56		14.59		21.00		4.30		10.32		4.13

						23.50		1.80		4.32		13.82		21.10		4.20		10.08		4.03

				Ożarowska		23.50		1.80		4.32		13.82		21.70		3.60		8.64		3.46				13.98		3.87

						23.74		1.56		3.74		11.98		21.10		4.20		10.08		4.03

						23.20		2.10		5.04		16.13		21.00		4.30		10.32		4.13

		konwencjonalna		Roberta		24.00		1.30		3.12		9.98		21.90		3.40		8.16		3.26				10.24		3.68

						23.90		1.40		3.36		10.75		21.30		4.00		9.60		3.84

						24.00		1.30		3.12		9.98		21.20		4.10		9.84		3.94

				Ożarowska		24.00		1.30		3.12		9.98		22.40		2.90		6.96		2.78				9.73		3.07

						24.10		1.20		2.88		9.22		22.10		3.20		7.68		3.07

						24.00		1.30		3.12		9.98		21.80		3.50		8.40		3.36

				na świeżo

				kod próby		cuktu ogółem								cuktu redukujące								Próba zero

						ml Na2S2O3		różnica		odczyt z tabel		g cukru / 100 g		ml Na2S2O3		różnica		odczyt z tabel		g cukru / 100 g		24.3		Ogółem		redukujące

		ekologiczna		Roberta		23.60		0.70		1.68		5.38		18.80		5.50		13.20		5.28				6.14		5.22

						23.40		0.90		2.16		6.91		17.80		6.50		15.60		6.24

						23.50		0.80		1.92		6.14		20.00		4.30		10.32		4.13

				Ożarowska		23.50		0.80		1.92		6.14		19.70		4.60		11.04		4.42				6.30		4.19

						23.74		0.56		1.34		4.30		20.10		4.20		10.08		4.03

						23.20		1.10		2.64		8.45		20.00		4.30		10.32		4.13

		konwencjonalna		Roberta		24.00		0.30		0.72		2.30		20.70		3.60		8.64		3.46				3.07		3.74

						23.90		0.40		0.96		3.07		20.10		4.20		10.08		4.03

						23.80		0.50		1.20		3.84		20.40		3.90		9.36		3.74

				Ożarowska		23.70		0.60		1.44		4.61		21.00		3.30		7.92		3.17				4.86		3.55

						23.70		0.60		1.44		4.61		20.70		3.60		8.64		3.46

						23.60		0.70		1.68		5.38		20.10		4.20		10.08		4.03





kwasy

				na świeżo

				kod próby		ml Na OH		g / 100 g		średnia

		ekologiczna		Roberta		0.70		0.19		0.19

						0.70		0.19

						0.70		0.19

				Ożarowska		0.70		0.19		0.19

						0.70		0.19

						0.70		0.19

		konwencjonalna		Roberta		1.30		0.35		0.36

						1.35		0.36

						1.40		0.38

				Ożarowska		0.80		0.21		0.22

						0.85		0.23

						0.85		0.23

				na świeżo

				kod próby		ml Na OH		g / 100 g		średnia

		ekologiczna		Roberta		0.8		0.21		0.21

						0.75		0.20

						0.8		0.21

				Ożarowska		0.85		0.23		0.24

						0.9		0.24

						0.95		0.25

		konwencjonalna		Roberta		1.4		0.38		0.37

						1.4		0.38						0.02

						1.35		0.36

				Ożarowska		0.9		0.24		0.25

						0.95		0.25

						1		0.27





wit. C

				na świeżo

				kod próby		ml 2,6 dichloroindofenolu		mg / 100 g		średnia

		ekologiczna		Roberta		1.46		71.19		75.19

						1.80		87.90

						1.36		66.47

				Ożarowska		2.51		122.95		116.51

						2.42		118.34

						2.21		108.24

		konwencjonalna		Roberta		0.68		33.42		38.44

						0.84		41.04

						0.84		40.86

				Ożarowska		1.02		49.89		50.35

						1.01		49.40

						1.06		51.76

				po mrożeniu

				kod próby		ml 2,6 dichloroindofenolu		mg / 100 g		średnia

		ekologiczna		Roberta		0.85		41.59		38.65

						0.72		35.23

						0.80		39.14

				Ożarowska		2.00		97.86		93.62

						1.90		92.96

						1.84		90.03

		konwencjonalna		Roberta		0.50		24.46		22.51

						0.48		23.49

						0.40		19.57

				Ożarowska		0.85		41.59		43.22

						0.90		44.04

						0.90		44.04





sucha masa

				na świeżo

				kod próby				puste		świeże		suche		różnica świeża (g / 100 g)		różnica sucha (g / 100 g)		% suchej masy		średnia

		ekologiczna		Roberta				17.42		26.58		18.02		9.16		0.60		6.55%		6.97%

								28.54		39.02		29.28		10.48		0.74		7.06%

								17.24		26.43		17.91		9.19		0.67		7.29%

				Ożarowska				17.12		26.77		17.73		9.65		0.61		6.32%		6.29%

								17.32		25.21		17.80		7.89		0.48		6.08%

								17.49		26.17		18.05		8.68		0.56		6.45%

		konwencjonalna		Roberta				14.68		23.24		15.27		8.56		0.59		6.89%		6.81%

								15.39		24.94		16.03		9.55		0.64		6.70%

								15.26		24.33		15.88		9.07		0.62		6.84%

				Ożarowska				23.79		36.38		24.58		12.59		0.79		6.27%		5.95%

								14.99		23.64		15.50		8.65		0.51		5.90%

								15.36		23.12		15.80		7.76		0.44		5.67%

								po mrożeniu

				kod próby				puste		świeże		suche		różnica świeża (g / 100 g)		różnica sucha (g / 100 g)		% suchej masy		średnia

		ekologiczna		Roberta				16.28		20.58		16.59		4.30		0.31		7.21		868.30%

								17.69		29.02		18.79		11.33		1.10		9.71

								17.34		26.43		18.17		9.09		0.83		9.13

				Ożarowska				17.18		26.77		17.95		9.59		0.77		8.03		820.67%

								17.69		25.21		18.21		7.52		0.52		6.91

								16.97		26.17		17.86		9.20		0.89		9.68

		konwencjonalna		Roberta				15.48		23.24		16.21		7.76		0.73		9.41		884.67%

								15.67		24.94		16.44		9.27		0.77		8.31

								14.36		24.33		15.24		9.97		0.88		8.83

				Ożarowska				22.64		36.38		23.80		13.74		1.16		8.44		878.43%

								14.69		23.64		15.51		8.95		0.82		9.16

								15.69		23.12		16.34		7.43		0.65		8.75





likopen

				na świeżo

				kod próby				likopen mg/100g		średnia

		ekologiczna		Roberta		0.004		0.1159		0.18

						0.004		0.1159

						0.011		0.3188

				Ożarowska		0.011		0.3188		0.33

						0.012		0.3478

						0.011		0.3188

		konwencjonalna		Roberta		0.008		0.2319		0.22

						0.004		0.1159

						0.011		0.3188

				Ożarowska		0.012		0.3478		0.36

						0.012		0.3478

						0.013		0.3768

				po mrożeniu

				kod próby				likopen mg/100g		średnia

		ekologiczna		Roberta		0.003		0.09		0.10

						0.003		0.09

						0.004		0.12

				Ożarowska		0.008		0.23		0.28

						0.011		0.32

						0.010		0.29

		konwencjonalna		Roberta		0.007		0.20		0.19

						0.003		0.09

						0.010		0.29

				Ożarowska		0.008		0.23		0.23

						0.007		0.20

						0.009		0.26





betakaroten

				na świeżo

				kod próby				betakaroten mg/100g		średnia

		ekologiczna		Roberta		0.038		3.0339		3.09

						0.039		3.1138

						0.039		3.1138

				Ożarowska		0.037		2.9541		2.61

						0.030		2.3952

						0.031		2.4750

		konwencjonalna		Roberta		0.033		2.6347		2.85

						0.037		2.9541

						0.037		2.9541

				Ożarowska		0.033		2.6347		2.58

						0.032		2.5549

						0.032		2.5549

				po mrożeniu

				kod próby				betakaroten mg/100g		średnia

		ekologiczna		Roberta		0.018		1.44		1.490

						0.019		1.52

						0.019		1.52

				Ożarowska		0.017		1.36		1.011

						0.010		0.80

						0.011		0.88

		konwencjonalna		Roberta		0.013		1.04		1.171

						0.016		1.28

						0.015		1.20

				Ożarowska		0.013		1.04		0.958

						0.011		0.88

						0.012		0.96





luteina

				na świeżo

				kod próby				luteina mg/100g		średnia

		ekologiczna		Roberta		0.0054		0.53		0.53

						0.0053		0.52

						0.0054		0.53

				Ożarowska		0.0062		0.61		0.62

						0.0065		0.64

						0.0064		0.63

		konwencjonalna		Roberta		0.0030		0.29		0.29

						0.0031		0.30

						0.0028		0.27

				Ożarowska		0.0060		0.59		0.56

						0.0057		0.56

						0.0053		0.52

				po mrożeniu

				kod próby				luteina mg/100g		średnia

		ekologiczna		Roberta		0.0064		0.63		0.62

						0.0063		0.62

						0.0064		0.63

				Ożarowska		0.0072		0.71		0.72

						0.0075		0.74

						0.0074		0.73

		konwencjonalna		Roberta		0.0035		0.34		0.32

						0.0032		0.31

						0.0031		0.30

				Ożarowska		0.0070		0.69		0.72

						0.0077		0.75

						0.0073		0.72





flawonoidy

				na świeżo

				kod próby				odczyt z krzywej		mg / 100 g kwercetyny		mg / 100 g rutyny		średnia dla rutyny

		ekologiczna		Roberta		0.0060		0.02708		4.51		9.01		9.01

						0.0060		0.02708		4.51		9.01

						0.0060		0.02708		4.51		9.01

				Ożarowska		0.0120		0.04136		6.89		13.77		13.50

						0.0120		0.04136		6.89		13.77

						0.0110		0.03898		6.50		12.97

		konwencjonalna		Roberta		0.0060		0.02708		4.51		9.01		8.22

						0.0060		0.02708		4.51		9.01

						0.0030		0.01994		3.32		6.64

				Ożarowska		0.0100		0.03660		6.10		12.18		12.71

						0.0100		0.03660		6.10		12.18

						0.0120		0.04136		6.89		13.77

				po mrożeniu

				kod próby				odczyt z krzywej		mg / 100 g kwercetyny		mg / 100 g rutyny		średnia dla rutyny

		ekologiczna		Roberta		0.0040		0.0223		3.72		7.43		7.43

						0.0040		0.0223		3.72		7.43

						0.0040		0.0223		3.72		7.43

				Ożarowska		0.0100		0.0366		6.10		12.18		12.45

						0.0100		0.0366		6.10		12.18

						0.0110		0.0390		6.50		12.97

		konwencjonalna		Roberta		0.0050		0.0247		4.12		8.22		7.96

						0.0050		0.0247		4.12		8.22

						0.0040		0.0223		3.72		7.43

				Ożarowska		0.0090		0.0342		5.70		11.39		11.39

						0.0080		0.0318		5.31		10.60

						0.0100		0.0366		6.10		12.18





wit. C w papryce świeża

		absorbancja		ml indofenolu

		0.032		0.0

		0.068		0.2

		0.095		0.4

		0.112		0.6

		0.136		0.8

		0.174		1.0

		ml indofenolu (nadmiar)		absorbancja		absorbancja z hydo		ml nadmiaru bez hydro		ml nadmiaru+hydro		ml indofenolu

		5.00		0.256		0.060		1.64		0.18		1.46

		5.00		0.312		0.070		2.05		0.26		1.80

		5.00		0.258		0.075		1.65		0.29		1.36

		5.00		0.422		0.084		2.87		0.36		2.51

		5.00		0.418		0.093		2.84		0.42		2.42

		5.00		0.384		0.086		2.59		0.38		2.21

		5.00		0.151		0.059		0.86		0.17		0.68

		5.00		0.160		0.047		0.92		0.09		0.84

		5.00		0.168		0.056		0.98		0.15		0.84

		5.00		0.170		0.033		1.00		-0.02		1.02

		5.00		0.162		0.026		0.94		-0.07		1.01

		5.00		0.168		0.026		0.98		-0.07		1.06

		rzeczywista objętoś indofenolu				zawartość wit Cmg / 100 g

		1.46				71.19

		1.80				87.90

		1.36				66.47

		2.51				122.95

		2.42				118.34

		2.21				108.24

		0.68				33.42

		0.84				41.04

		0.84				40.86

		1.02				49.89

		1.01				49.40

		1.06				51.76





wit. C w papryce świeża

		0
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zestawienie

						NA ŚWIEŻO

				kod próby		cukry og.		cukry red.		kwasowość		wit.C		sucha masa		flawonoidy		likopen		betakaroten		luteina

						(g / 100 g)		(g / 100 g)		(g / 100 g)		(mg / 100 g)		(g / 100 g)		(mg / 100 g)		(mg / 100 g)		(mg / 100 g)		(mg / 100 g)

		ekologiczna		Roberta		13.82		4.26		0.19		75.19		6.97		9.01		0.18		3.09		0.53

				Ożarowska		13.98		3.87		0.19		116.51		6.28		13.50		0.33		2.61		0.62

				średnia		13.90		4.06		0.19		95.85		6.63		11.26		0.26		2.85		0.58

		konwencjonalna		Roberta		10.24		3.68		0.36		38.44		6.81		8.22		0.22		2.85		0.29

				Ożarowska		9.73		3.07		0.22		50.35		5.95		12.71		0.36		2.58		0.56

				średnia		9.98		3.38		0.29		44.40		6.38		10.47		0.29		2.71		0.42

				eko/kon		39.2%		20.4%		-35.9%		115.9%		3.9%		7.6%		-11.7%		4.9%		35.9%

		p-value

		cultivation				0.0000		0.0005		0.0000		0.0000		n.s.		n.s.		n.s.		0.0400		0.0400

		species x freezing				n.s.		n.s.		0.0000		0.0000		n.s.		0		0.0004		0.0001		0.0001

		freezing				0.0000		n.s.		0.0000		0.0000		0.00000		0.0021		0.01		0.0000		0.0000

		cultivation x species				n.s.		n.s.		0.0000		0.0000		n.s.		n.s.		n.s.		n.s.		n.s.

		cultivation x freezing				n.s.		n.s.		n.s.		0.0009		n.s.		n.s.		n.s.		n.s.		n.s.

		species x freezing				n.s.		n.s.		0.0055		0.0229		n.s.		n.s.		n.s.		n.s.		n.s.

		SD

		Roberta org				0.77		0.31		0.00		11.26		0.38		0.00		0.12		0.05		0.01

		Ożarowskaorg				2.08		0.36		0.00		7.52		0.19		0.46		0.02		0.30		0.01

		średnia				1.40		0.37		0.00		24.20		0.46		2.48		0.11		0.33		0.05

		Roberta conv				0.44		0.36		0.01		4.35		0.10		1.37		0.10		0.18		0.01

		Ożarowska conv				0.44		0.29		0.01		1.25		0.30		0.91		0.02		0.05		0.03

		średnia				0.49		0.44		0.08		7.12		0.51		2.67		0.10		0.19		0.15

				PO MROŻENIU

				kod próby		cukry og.		cukry red.		kwasowość		wit.C		sucha masa		flawonoidy		likopen		betakaroten		luteina

						(g / 100 g)		(g / 100 g)		(g / 100 g)		(mg / 100 g)		(g / 100 g)		(mg / 100 g)		(mg / 100 g)		(mg / 100 g)		(mg / 100 g)

		organic		Roberta		6.14		5.18		0.21		38.65		8.68		7.43		0.10		1.49		0.62

				Ożarowska		6.30		4.19		0.24		93.62		8.21		12.45		0.28		1.01		0.72

				mean		6.22		4.69		0.23		66.13		8.45		9.94		0.19		1.25		0.67

		conventional		Roberta		3.07		3.74		0.37		22.51		8.85		7.96		0.19		1.17		0.32

				Ożarowska		4.86		3.55		0.25		43.22		8.78		11.39		0.23		0.96		0.72

				mean		3.97		3.65		0.31		32.86		8.82		9.67		0.21		1.06		0.52

		SD				0.77		1.11		0.01		3.21		1.31		0.00		0.02		0.05		0.01

		Roberta org				2.08		0.36		0.01		3.95		1.39		0.46		0.04		0.30		0.01

		Ożarowskaorg				1.03		0.02		0.02		1.23		2.76		0.10		0.33		0.05		0.05

		średnia				0.77		0.33		0.01		2.59		0.55		0.46		0.10		0.12		0.05

		Roberta conv				0.44		0.44		0.01		1.41		0.36		0.79		0.03		0.08		0.03

		Ożarowska conv				1.13		0.68		0.06		11.50		0.42		1.97		0.07		0.15		0.26

		średnia

				kod próby		cukry og.		cukry red.		kwasowość		wit.C		sucha masa		flawonoidy		likopen		betakaroten		luteina

						(g / 100 g)		(g / 100 g)		(g / 100 g)		(mg / 100 g)		(g / 100 g)		(mg / 100 g)		(mg / 100 g)		(mg / 100 g)		(mg / 100 g)

				Roberta		-55.6%		21.8%		11.9%		-48.6%		24.6%		-17.6%		-47.4%		-51.7%		18.6%

				Ożarowska		-54.9%		8.2%		28.6%		-19.7%		30.7%		-7.8%		-14.7%		-61.2%		15.7%

				mean		-55.3%		15.0%		20.2%		-34.1%		27.6%		-12.7%		-31.0%		-56.5%		17.2%

				Roberta		-70.0%		1.6%		2.5%		-41.5%		30.0%		-3.2%		-13.0%		-58.9%		10.0%

				Ożarowska		-50.0%		15.6%		14.0%		-14.2%		47.6%		-10.4%		-35.1%		-62.9%		29.4%

				mean		-60.0%		8.6%		8.2%		-27.8%		38.8%		-6.8%		-24.1%		-60.9%		19.7%

				kod próby		cukry red.										betakaroten

						(g / 100 g)										(mg / 100 g)

		ekologiczna		Roberta		4.26		5.18				ekologiczna		Roberta		3.09		1.49

				Ożarowska		3.87		4.19						Ożarowska		2.61		1.01

				średnia		4.06		4.69						średnia		2.85		1.25

		konwencjonalna		Roberta		3.68		3.74				konwencjonalna		Roberta		2.85		1.17

				Ożarowska		3.07		3.55						Ożarowska		2.58		0.96

				średnia		3.38		3.65						średnia		2.71		1.06

																luteina

		ekologiczna		Roberta		0.19		0.21								(mg / 100 g)

				Ożarowska		0.19		0.24

				średnia		0.19		0.23				ekologiczna		Roberta		0.53		0.62

		konwencjonalna		Roberta		0.36		0.37						Ożarowska		0.62		0.72

				Ożarowska		0.22		0.25						średnia		0.58		0.67

				średnia		0.29		0.31				konwencjonalna		Roberta		0.29		0.32

														Ożarowska		0.56		0.72

														średnia		0.42		0.52





statystyka

				świeże 1

		kody		po mrożeniu 2

						rodzaj uprawy		odmiana		przetworzenie		powtórz		cukry ogółem		cukry redukujące		kwasy		wit. C		sucha masa		flawonoidy		likopen		betakaroten		luteina

		ekologiczna 1												%		%		%		mg%		%		mg%

		konwencjonalna 2		13.06		1		1		1		1		13.06		4.61		0.19		71.19		6.55		9.01		0.12		3.034		0.53

		Roberta 1		14.59		1		1		1		2		14.59		4.13		0.19		87.90		7.06		9.01		0.12		3.114		0.52

		Ożarowska 2		13.82		1		1		1		3		13.82		4.03		0.19		66.47		7.29		9.01		0.32		3.114		0.53

				13.82		1		2		1		1		13.82		3.46		0.19		122.95		6.32		13.77		0.32		2.954		0.61

				11.98		1		2		1		2		11.98		4.03		0.19		118.34		6.08		13.77		0.35		2.395		0.64

				16.13		1		2		1		3		16.13		4.13		0.19		108.24		6.45		12.97		0.32		2.475		0.63

				9.98		2		1		1		1		9.98		3.26		0.35		33.42		6.89		9.01		0.23		2.635		0.29

				10.75		2		1		1		2		10.75		3.84		0.36		41.04		6.70		9.01		0.12		2.954		0.30

				9.98		2		1		1		3		9.98		3.94		0.38		40.86		6.84		6.64		0.32		2.954		0.27

				9.98		2		2		1		1		9.98		2.78		0.21		49.89		6.27		12.18		0.35		2.635		0.59

				9.22		2		2		1		2		9.22		3.07		0.23		49.40		5.90		12.18		0.35		2.555		0.56

				9.98		2		2		1		3		9.98		3.36		0.23		51.76		5.67		13.77		0.38		2.555		0.52

				5.38		1		1		2		1		5.38		5.28		0.21		41.59		7.21		7.43		0.09		1.44		0.63

				6.91		1		1		2		2		6.91		6.24		0.20		35.23		9.71		7.43		0.09		1.52		0.62

				6.14		1		1		2		3		6.14		4.03		0.21		39.14		9.13		7.43		0.12		1.52		0.63

				6.14		1		2		2		1		6.14		3.46		0.23		97.86		8.03		12.18		0.23		1.36		0.71

				4.30		1		2		2		2		4.30		4.03		0.24		92.96		6.91		12.18		0.32		0.80		0.74

				8.45		1		2		2		3		8.45		4.13		0.25		90.03		9.68		12.97		0.29		0.88		0.73

				2.30		2		1		2		1		2.30		2.30		0.38		24.46		9.41		8.22		0.20		1.04		0.25

				3.07		2		1		2		2		3.07		2.88		0.38		23.49		8.31		8.22		0.09		1.28		0.20

				3.84		2		1		2		3		3.84		2.30		0.36		19.57		8.83		7.43		0.29		1.20		0.30

				4.61		2		2		2		1		4.61		3.17		0.24		41.59		8.44		11.39		0.23		1.04		0.69

				4.61		2		2		2		2		4.61		3.46		0.25		44.04		9.16		10.60		0.20		0.88		0.75

				5.38		2		2		2		3		5.38		4.03		0.27		44.04		8.75		12.18		0.26		0.96		0.72

												SD		0.77		0.31		0.00		11.26		0.38		0.00		0.12		0.05		0.01

														2.08		0.36		0.00		7.52		0.19		0.46		0.02		0.30		0.01

														1.40		0.37		0.00		24.20		0.46		2.48		0.11		0.33		0.05

														0.44		0.36		0.01		4.35		0.10		1.37		0.10		0.18		0.01

														0.44		0.29		0.01		1.25		0.30		0.91		0.02		0.05		0.03

														0.49		0.44		0.08		7.12		0.51		2.67		0.10		0.19		0.15

														0.77		1.11		0.01		3.21		1.31		0.00		0.02		0.05		0.01

														2.08		0.36		0.01		3.95		1.39		0.46		0.04		0.30		0.01

														1.03		0.02		30.28		1.23		2.76		0.10		0.33		0.05		0.05

														0.77		0.33		0.01		2.59		0.55		0.46		0.10		0.12		0.05

														0.44		0.44		0.01		1.41		0.36		0.79		0.03		0.08		0.03

														1.13		0.68		0.06		11.50		0.42		1.97		0.07		0.15		0.26





cukry o

		Roberta
ekologiczna		Roberta
ekologiczna		0.768		0.768		0.768		0.768

		Ożarowska		Ożarowska		2.0778622861		2.0778622861		2.0778622861		2.0778622861

		średnia		średnia		1.4035712166		1.4035712166		1.0293360967		1.0293360967

		Roberta
konwencjonalna		Roberta
konwencjonalna		0.4434050067		0.4434050067		0.768		0.768

		Ożarowska		Ożarowska		0.4434050067		0.4434050067		0.4434050067		0.4434050067

		średnia		średnia		0.4857258486		0.4857258486		1.1304653909		1.1304653909



ekologiczna świeża
ekologiczna po mrożeniu
konwencjonalna świeża
konwencjonalna po mrożeniu

g 100g-1 ś.m.

13.824

6.144

13.9776

6.2976

13.9008

6.2208

10.24

3.072

9.728

4.864

9.984

3.968



cukry red

		Roberta
ekologiczna		Roberta
ekologiczna		0.3085968244		0.3085968244		1.1071260091		1.1071260091

		Ożarowska		Ożarowska		0.3634501341		0.3634501341		0.3634501341		0.3634501341

		średnia		średnia		0.3676520094		0.3676520094		0.0197242659		0.0197242659

		Roberta
konwencjonalna		Roberta
konwencjonalna		0.3634501341		0.3634501341		0.3325537551		0.3325537551

		Ożarowska		Ożarowska		0.288		0.288		0.4399272667		0.4399272667

		średnia		średnia		0.4437512817		0.4437512817		0.6754198694		0.6754198694



ekologiczna świeża
ekologiczna po mrożeniu
konwencjonalna świeża
konwencjonalna po mrożeniu

g 100g-1 ś.m.

4.256

5.184

3.872

4.19

4.064

4.687

3.68

3.74

3.072

3.552

3.376

3.646



kwasy1

		Roberta
ekologiczna		Roberta
ekologiczna		0.0000000026		0.0000000026		0.0077364936		0.0077364936

		Ożarowska		Ożarowska		0.0000000026		0.0000000026		0.0134		0.0134

		średnia		średnia		0		0		0.0197242659		0.0197242659

		Roberta
konwencjonalna		Roberta
konwencjonalna		0.0134		0.0134		0.0077364936		0.0077364936

		Ożarowska		Ożarowska		0.0077364936		0.0077364936		0.0134		0.0134

		średnia		średnia		0.0764700639		0.0764700639		0.0643572115		0.0643572115



ekologiczna świeża
ekologiczna po mrożeniu
konwencjonalna świeża
konwencjonalna po mrożeniu

g 100g-1 ś.m.

0.1876

0.2099333333

0.1876

0.2412

0.1876

0.2255666667

0.3618

0.3707333333

0.2233333333

0.2546

0.2925666667

0.3126666667



vitamin C

		Roberta
ekologiczna		Roberta
ekologiczna		11.2600306016		11.2600306016		3.2084235212		3.2084235212

		Ożarowska		Ożarowska		7.5238231399		7.5238231399		3.9548031559		3.9548031559

		średnia		średnia		24.199960704		24.199960704		1.2348261457		1.2348261457

		Roberta
konwencjonalna		Roberta
konwencjonalna		4.3524109342		4.3524109342		2.589026403		2.589026403

		Ożarowska		Ożarowska		1.2459173197		1.2459173197		1.4124296985		1.4124296985

		średnia		średnia		7.1229853154		7.1229853154		11.4972124495		11.4972124495



ekologiczna świeża
ekologiczna po mrożeniu
konwencjonalna świeża
konwencjonalna po mrożeniu

świeża

po mrożeniu

mg 100 g-1 ś.m.

75.1879462752

38.65312

116.5110478271

93.6155733333

95.8494970511

66.1343466667

38.4415023227

22.50688

50.3492873729

43.2197333333

44.3953948478

32.8633066667



dry matter

		Roberta
ekologiczna		Roberta
ekologiczna		0.3787259343		0.3787259343		1.3085390972		1.3085390972

		Ożarowska		Ożarowska		0.187705443		0.187705443		1.3890936018		1.3890936018

		średnia		średnia		0.459945649		0.459945649		2.7630552962		2.7630552962

		Roberta
konwencjonalna		Roberta
konwencjonalna		0.098488578		0.098488578		0.5507040665		0.5507040665

		Ożarowska		Ożarowska		0.3027099822		0.3027099822		0.3610991637		0.3610991637

		średnia		średnia		0.5139422795		0.5139422795		0.4178941358		0.4178941358



ekologiczna świeża
ekologiczna po mrożeniu
konwencjonalna świeża
konwencjonalna po mrożeniu

fresh

after freezing

g 100g-1 .ś.m..

6.9666666667

8.68

6.2833333333

8.21

6.625

8.445

6.81

8.85

5.9466666667

8.78

6.3783333333

8.815



beta

		Roberta
ekologiczna		Roberta
ekologiczna		0.0460958299		0.0460958299		0.0460958299		0.0460958299

		Ożarowska		Ożarowska		0.3022705706		0.3022705706		0.3022705706		0.3022705706

		średnia		średnia		0.3259467389		0.3259467389		0.0546445881		0.0546445881

		Roberta
konwencjonalna		Roberta
konwencjonalna		0.1843833195		0.1843833195		0.1219581023		0.1219581023

		Ożarowska		Ożarowska		0.0460958299		0.0460958299		0.0798403194		0.0798403194

		średnia		średnia		0.1889366797		0.1889366797		0.1486545846		0.1486545846



ekologiczna świeża
ekologiczna po mrożeniu
konwencjonalna świeża
konwencjonalna po mrożeniu

mg 100g-1 ś.m.

3.0871590153

1.4903526281

2.6081170991

1.0113107119

2.8476380572

1.25083167

2.8476380572

1.1709913506

2.5815036593

0.9580838323

2.7145708583

1.0645375915



luteina1

		Roberta
ekologiczna		Roberta
ekologiczna		0.0056602968		0.0056602968		0.0056602968		0.0056602968

		Ożarowska		Ożarowska		0.0149757376		0.0149757376		0.0149757376		0.0149757376

		średnia		średnia		0.0546445881		0.0546445881		0.0546445881		0.0546445881

		Roberta
konwencjonalna		Roberta
konwencjonalna		0.0149757376		0.0149757376		0.0539957897		0.0539957897

		Ożarowska		Ożarowska		0.034430241		0.034430241		0.034430241		0.034430241

		średnia		średnia		0.1469171431		0.1469171431		0.2609145088		0.2609145088



ekologiczna świeża
ekologiczna po mrożeniu
konwencjonalna świeża
konwencjonalna po mrożeniu

mg 100g-1 ś.m.

0.5261437908

0.6241830065

0.6241830065

0.7222222222

0.5751633987

0.6732026144

0.2908496732

0.32

0.5555555556

0.7189542484

0.4232026144

0.5194771242



flawonoids

		Roberta
ekologiczna		Roberta
ekologiczna		0.0000001192		0.0000001192		0		0

		Ożarowska		Ożarowska		0.4573441667		0.4573441667		0.4573441667		0.4573441667

		średnia		średnia		2.475579937		2.475579937		0.1049099193		0.1049099193

		Roberta
konwencjonalna		Roberta
konwencjonalna		1.3720325002		1.3720325002		0.4573441667		0.4573441667

		Ożarowska		Ożarowska		0.9146883335		0.9146883335		0.7921433333		0.7921433333

		średnia		średnia		2.6706706501		2.6706706501		1.9671116406		1.9671116406



ekologiczna świeża
ekologiczna po mrożeniu
konwencjonalna świeża
konwencjonalna po mrożeniu

fresh

after freezing

mg 100g-1 ś.m.

9.0131266667

7.42884

13.5019388889

12.4457477778

11.2575327778

9.9372938889

8.2209833333

7.9569355556

12.7097955556

11.3895566667

10.4653894444

9.6732461111



Vit. C

		Roberta
organic		Roberta
organic		11.2600306016		11.2600306016		3.2084235212		3.2084235212

		Ożarowska		Ożarowska		7.5238231399		7.5238231399		3.9548031559		3.9548031559

		Roberta
conventional		Roberta
conventional		4.3524109342		4.3524109342		2.589026403		2.589026403

		Ożarowska		Ożarowska		1.2459173197		1.2459173197		1.4124296985		1.4124296985



fresh

after freezing

mg 100g-1 f.w.

75.1879462752

38.65312

116.5110478271

93.6155733333

38.4415023227

22.50688

50.3492873729

43.2197333333



flav

		Roberta
organic		Roberta
organic		0.0000001192		0.0000001192		0		0

		Ożarowska		Ożarowska		0.4573441667		0.4573441667		0.4573441667		0.4573441667

		Roberta
conventional		Roberta
conventional		1.3720325002		1.3720325002		0.4573441667		0.4573441667

		Ożarowska		Ożarowska		0.9146883335		0.9146883335		0.7921433333		0.7921433333



fresh

after freezing

mg 100g-1 f.w.

9.0131266667

7.42884

13.5019388889

12.4457477778

8.2209833333

7.9569355556

12.7097955556

11.3895566667



zestawienie do wykresów i tabel

						Na świeżo

				kod próby		wit.C		wit.C		sucha masa				flawonoidy				cmethod cultivation		species		lycopene (mg/100 g f.m.)				beta-carotene (mg/100 g f.m.)				lutein (mg/100 g f.m.)

						(mg / 100 g)		(mg / 100 g)		(g / 100 g)				(mg / 100 g)								fresh		after freezing		fresh		after freezing		fresh		after freezing

						świeża		po mrożeniu		fresh		after freezing		fresh		after freezing

		ekologiczna		Roberta		75.19		38.65		6.97		8.68		9.01		7.43		organic		Roberta		0.18		0.10		3.09		1.49		0.53		0.62

				Ożarowska		116.51		93.62		6.28		8.21		13.50		12.45				Ożarowska		0.33		0.28		2.61		1.01		0.62		0.72

				średnia		95.85		66.13		6.63		8.45		11.26		9.94				mean		0.26		0.19		2.85		1.25		0.58		0.67

		konwencjonalna		Roberta		38.44		22.51		6.81		8.85		8.22		7.96		conventional		Roberta		0.22		0.19		2.85		1.17		0.29		0.25

				Ożarowska		50.35		43.22		5.95		8.78		12.71		11.39				Ożarowska		0.36		0.23		2.58		0.96		0.56		0.72

				średnia		44.40		32.86		6.38		8.82		10.47		9.67				mean		0.29		0.21		2.71		1.06		0.42		0.48

		p-value

		cultivation				0.0000				n.s.				n.s.				n.s.				0.0400				0.0400

		species x freezing				0.0000				n.s.				0				0.0004				0.0001				0.0001

		freezing				0.0000				0.00000				0.0021				0.01				0.0000				0.0000

		cultivation x species				0.0000				n.s.				n.s.				n.s.				n.s.				n.s.

		cultivation x freezing				0.0009				n.s.				n.s.				n.s.				n.s.				n.s.

		species x freezing				0.0229				n.s.				n.s.				n.s.				n.s.				n.s.

		wszystko		SD		n.s.				n.s.				n.s.				n.s.				n.s.				n.s.

				Roberta org		11.26				0.38				0.00				0.12				0.05				0.01

				Ożarowskaorg		7.52				0.19				0.46				0.02				0.30				0.01

				średnia		24.20				0.46				2.48				0.11				0.33				0.05

				Roberta conv		4.35				0.10				1.37				0.10				0.18				0.01

				Ożarowska conv		1.25				0.30				0.91				0.02				0.05				0.03

				średnia		7.12				0.51				2.67				0.10				0.19				0.15

				PO MROŻENIU

				kod próby		wit.C				sucha masa				flawonoidy				likopen				betakaroten				luteina

						(mg / 100 g)				(g / 100 g)				(mg / 100 g)				(mg / 100 g)				(mg / 100 g)				(mg / 100 g)

		organic		Roberta		38.65				8.68				7.43				0.10				1.49				0.62

				Ożarowska		93.62				8.21				12.45				0.28				1.01				0.72

				mean		66.13				8.45				9.94				0.19				1.25				0.67

		conventional		Roberta		22.51				8.85				7.96				0.19				1.17				0.25

				Ożarowska		43.22				8.78				11.39				0.23				0.96				0.72

				mean		32.86				8.82				9.67				0.21				1.06				0.48

				SD		3.21				1.31				0.00				0.02				0.05				0.01

				Roberta org		3.95				1.39				0.46				0.04				0.30				0.01

				Ożarowskaorg		1.23				2.76				0.10				0.33				0.05				0.05

				średnia		2.59				0.55				0.46				0.10				0.12				0.05

				Roberta conv		1.41				0.36				0.79				0.03				0.08				0.03

				Ożarowska conv		11.50				0.42				1.97				0.07				0.15				0.26

				średnia

				kod próby		wit.C				sucha masa				flawonoidy				likopen				betakaroten				luteina

						(mg / 100 g)				(g / 100 g)				(mg / 100 g)				(mg / 100 g)				(mg / 100 g)				(mg / 100 g)

				Roberta		48.6%				-24.6%				17.6%				47.4%				51.7%				-18.6%

				Ożarowska		19.7%				-30.7%				7.8%				14.7%				61.2%				-15.7%

				mean		34.1%				-27.6%				12.7%				31.0%				56.5%				-17.2%

				Roberta		41.5%				-30.0%				3.2%				13.0%				58.9%				14.6%

				Ożarowska		14.2%				-47.6%				10.4%				35.1%				62.9%				-29.4%

				mean		27.8%				-38.8%				6.8%				24.1%				60.9%				-7.4%

						kod próby		wit.C		wit.C

								(mg / 100 g)		(mg / 100 g)

								fresh		after freezing

				organic		Roberta		75.19		38.65

						Ożarowska		116.51		93.62

				conventional		Roberta		38.44		22.51

						Ożarowska		50.35		43.22

								flawonoidy

								(mg / 100 g)

								fresh		after freezing

				organic		Roberta		9.01		7.43

						Ożarowska		13.50		12.45

				conventional		Roberta		8.22		7.96

						Ożarowska		12.71		11.39





cukry

				na świeżo

				kod próby		cuktu ogółem								cuktu redukujące								Próba zero

						ml Na2S2O3		różnica		odczyt z tabel		g cukru / 100 g		ml Na2S2O3		różnica		odczyt z tabel		g cukru / 100 g		25.3		Ogółem		redukujące

		ekologiczna		Roberta		23.60		1.70		4.08		13.06		20.50		4.80		11.52		4.61				13.82		4.26

						23.40		1.90		4.56		14.59		21.00		4.30		10.32		4.13

						23.50		1.80		4.32		13.82		21.10		4.20		10.08		4.03

				Ożarowska		23.50		1.80		4.32		13.82		21.70		3.60		8.64		3.46				13.98		3.87

						23.74		1.56		3.74		11.98		21.10		4.20		10.08		4.03

						23.20		2.10		5.04		16.13		21.00		4.30		10.32		4.13

		konwencjonalna		Roberta		24.00		1.30		3.12		9.98		21.90		3.40		8.16		3.26				10.24		3.68

						23.90		1.40		3.36		10.75		21.30		4.00		9.60		3.84

						24.00		1.30		3.12		9.98		21.20		4.10		9.84		3.94

				Ożarowska		24.00		1.30		3.12		9.98		22.40		2.90		6.96		2.78				9.73		3.07

						24.10		1.20		2.88		9.22		22.10		3.20		7.68		3.07

						24.00		1.30		3.12		9.98		21.80		3.50		8.40		3.36

				na świeżo

				kod próby		cuktu ogółem								cuktu redukujące								Próba zero

						ml Na2S2O3		różnica		odczyt z tabel		g cukru / 100 g		ml Na2S2O3		różnica		odczyt z tabel		g cukru / 100 g		24.3		Ogółem		redukujące

		ekologiczna		Roberta		23.60		0.70		1.68		5.38		18.80		5.50		13.20		5.28				6.14		5.22

						23.40		0.90		2.16		6.91		17.80		6.50		15.60		6.24

						23.50		0.80		1.92		6.14		20.00		4.30		10.32		4.13

				Ożarowska		23.50		0.80		1.92		6.14		19.70		4.60		11.04		4.42				6.30		4.19

						23.74		0.56		1.34		4.30		20.10		4.20		10.08		4.03

						23.20		1.10		2.64		8.45		20.00		4.30		10.32		4.13

		konwencjonalna		Roberta		24.00		0.30		0.72		2.30		20.70		3.60		8.64		3.46				3.07		3.74

						23.90		0.40		0.96		3.07		20.10		4.20		10.08		4.03

						23.80		0.50		1.20		3.84		20.40		3.90		9.36		3.74

				Ożarowska		23.70		0.60		1.44		4.61		21.00		3.30		7.92		3.17				4.86		3.55

						23.70		0.60		1.44		4.61		20.70		3.60		8.64		3.46

						23.60		0.70		1.68		5.38		20.10		4.20		10.08		4.03





kwasy

				na świeżo

				kod próby		ml Na OH		g / 100 g		średnia

		ekologiczna		Roberta		0.70		0.19		0.19

						0.70		0.19

						0.70		0.19

				Ożarowska		0.70		0.19		0.19

						0.70		0.19

						0.70		0.19

		konwencjonalna		Roberta		1.30		0.35		0.36

						1.35		0.36

						1.40		0.38

				Ożarowska		0.80		0.21		0.22

						0.85		0.23

						0.85		0.23

				na świeżo

				kod próby		ml Na OH		g / 100 g		średnia

		ekologiczna		Roberta		0.8		0.21		0.21

						0.75		0.20

						0.8		0.21

				Ożarowska		0.85		0.23		0.24

						0.9		0.24

						0.95		0.25

		konwencjonalna		Roberta		1.4		0.38		0.37

						1.4		0.38						0.02

						1.35		0.36

				Ożarowska		0.9		0.24		0.25

						0.95		0.25

						1		0.27





wit. C

				na świeżo

				kod próby		ml 2,6 dichloroindofenolu		mg / 100 g		średnia

		ekologiczna		Roberta		1.46		71.19		75.19

						1.80		87.90

						1.36		66.47

				Ożarowska		2.51		122.95		116.51

						2.42		118.34

						2.21		108.24

		konwencjonalna		Roberta		0.68		33.42		38.44

						0.84		41.04

						0.84		40.86

				Ożarowska		1.02		49.89		50.35

						1.01		49.40

						1.06		51.76

				po mrożeniu

				kod próby		ml 2,6 dichloroindofenolu		mg / 100 g		średnia

		ekologiczna		Roberta		0.85		41.59		38.65

						0.72		35.23

						0.80		39.14

				Ożarowska		2.00		97.86		93.62

						1.90		92.96

						1.84		90.03

		konwencjonalna		Roberta		0.50		24.46		22.51

						0.48		23.49

						0.40		19.57

				Ożarowska		0.85		41.59		43.22

						0.90		44.04

						0.90		44.04





sucha masa

				na świeżo

				kod próby				puste		świeże		suche		różnica świeża (g / 100 g)		różnica sucha (g / 100 g)		% suchej masy		średnia

		ekologiczna		Roberta				17.42		26.58		18.02		9.16		0.60		6.55%		6.97%

								28.54		39.02		29.28		10.48		0.74		7.06%

								17.24		26.43		17.91		9.19		0.67		7.29%

				Ożarowska				17.12		26.77		17.73		9.65		0.61		6.32%		6.29%

								17.32		25.21		17.80		7.89		0.48		6.08%

								17.49		26.17		18.05		8.68		0.56		6.45%

		konwencjonalna		Roberta				14.68		23.24		15.27		8.56		0.59		6.89%		6.81%

								15.39		24.94		16.03		9.55		0.64		6.70%

								15.26		24.33		15.88		9.07		0.62		6.84%

				Ożarowska				23.79		36.38		24.58		12.59		0.79		6.27%		5.95%

								14.99		23.64		15.50		8.65		0.51		5.90%

								15.36		23.12		15.80		7.76		0.44		5.67%

								po mrożeniu

				kod próby				puste		świeże		suche		różnica świeża (g / 100 g)		różnica sucha (g / 100 g)		% suchej masy		średnia

		ekologiczna		Roberta				16.28		20.58		16.59		4.30		0.31		7.21		868.30%

								17.69		29.02		18.79		11.33		1.10		9.71

								17.34		26.43		18.17		9.09		0.83		9.13

				Ożarowska				17.18		26.77		17.95		9.59		0.77		8.03		820.67%

								17.69		25.21		18.21		7.52		0.52		6.91

								16.97		26.17		17.86		9.20		0.89		9.68

		konwencjonalna		Roberta				15.48		23.24		16.21		7.76		0.73		9.41		884.67%

								15.67		24.94		16.44		9.27		0.77		8.31

								14.36		24.33		15.24		9.97		0.88		8.83

				Ożarowska				22.64		36.38		23.80		13.74		1.16		8.44		878.43%

								14.69		23.64		15.51		8.95		0.82		9.16

								15.69		23.12		16.34		7.43		0.65		8.75





likopen

				na świeżo

				kod próby				likopen mg/100g		średnia

		ekologiczna		Roberta		0.004		0.1159		0.18

						0.004		0.1159

						0.011		0.3188

				Ożarowska		0.011		0.3188		0.33

						0.012		0.3478

						0.011		0.3188

		konwencjonalna		Roberta		0.008		0.2319		0.22

						0.004		0.1159

						0.011		0.3188

				Ożarowska		0.012		0.3478		0.36

						0.012		0.3478

						0.013		0.3768

				po mrożeniu

				kod próby				likopen mg/100g		średnia

		ekologiczna		Roberta		0.003		0.09		0.10

						0.003		0.09

						0.004		0.12

				Ożarowska		0.008		0.23		0.28

						0.011		0.32

						0.010		0.29

		konwencjonalna		Roberta		0.007		0.20		0.19

						0.003		0.09

						0.010		0.29

				Ożarowska		0.008		0.23		0.23

						0.007		0.20

						0.009		0.26





betakaroten

				na świeżo

				kod próby				betakaroten mg/100g		średnia

		ekologiczna		Roberta		0.038		3.0339		3.09

						0.039		3.1138

						0.039		3.1138

				Ożarowska		0.037		2.9541		2.61

						0.030		2.3952

						0.031		2.4750

		konwencjonalna		Roberta		0.033		2.6347		2.85

						0.037		2.9541

						0.037		2.9541

				Ożarowska		0.033		2.6347		2.58

						0.032		2.5549

						0.032		2.5549

				po mrożeniu

				kod próby				betakaroten mg/100g		średnia

		ekologiczna		Roberta		0.018		1.44		1.490

						0.019		1.52

						0.019		1.52

				Ożarowska		0.017		1.36		1.011

						0.010		0.80

						0.011		0.88

		konwencjonalna		Roberta		0.013		1.04		1.171

						0.016		1.28

						0.015		1.20

				Ożarowska		0.013		1.04		0.958

						0.011		0.88

						0.012		0.96





luteina

				na świeżo

				kod próby				luteina mg/100g		średnia

		ekologiczna		Roberta		0.0054		0.53		0.53

						0.0053		0.52

						0.0054		0.53

				Ożarowska		0.0062		0.61		0.62

						0.0065		0.64

						0.0064		0.63

		konwencjonalna		Roberta		0.0030		0.29		0.29

						0.0031		0.30

						0.0028		0.27

				Ożarowska		0.0060		0.59		0.56

						0.0057		0.56

						0.0053		0.52

				po mrożeniu

				kod próby				luteina mg/100g		średnia

		ekologiczna		Roberta		0.0064		0.63		0.62

						0.0063		0.62

						0.0064		0.63

				Ożarowska		0.0072		0.71		0.72

						0.0075		0.74

						0.0074		0.73

		konwencjonalna		Roberta		0.0035		0.34		0.32

						0.0032		0.31

						0.0031		0.30

				Ożarowska		0.0070		0.69		0.72

						0.0077		0.75

						0.0073		0.72





flawonoidy

				na świeżo

				kod próby				odczyt z krzywej		mg / 100 g kwercetyny		mg / 100 g rutyny		średnia dla rutyny

		ekologiczna		Roberta		0.0060		0.02708		4.51		9.01		9.01

						0.0060		0.02708		4.51		9.01

						0.0060		0.02708		4.51		9.01

				Ożarowska		0.0120		0.04136		6.89		13.77		13.50

						0.0120		0.04136		6.89		13.77

						0.0110		0.03898		6.50		12.97

		konwencjonalna		Roberta		0.0060		0.02708		4.51		9.01		8.22

						0.0060		0.02708		4.51		9.01

						0.0030		0.01994		3.32		6.64

				Ożarowska		0.0100		0.03660		6.10		12.18		12.71

						0.0100		0.03660		6.10		12.18

						0.0120		0.04136		6.89		13.77

				po mrożeniu

				kod próby				odczyt z krzywej		mg / 100 g kwercetyny		mg / 100 g rutyny		średnia dla rutyny

		ekologiczna		Roberta		0.0040		0.0223		3.72		7.43		7.43

						0.0040		0.0223		3.72		7.43

						0.0040		0.0223		3.72		7.43

				Ożarowska		0.0100		0.0366		6.10		12.18		12.45

						0.0100		0.0366		6.10		12.18

						0.0110		0.0390		6.50		12.97

		konwencjonalna		Roberta		0.0050		0.0247		4.12		8.22		7.96

						0.0050		0.0247		4.12		8.22

						0.0040		0.0223		3.72		7.43

				Ożarowska		0.0090		0.0342		5.70		11.39		11.39

						0.0080		0.0318		5.31		10.60

						0.0100		0.0366		6.10		12.18





wit. C w papryce świeża

		absorbancja		ml indofenolu

		0.032		0.0

		0.068		0.2

		0.095		0.4

		0.112		0.6

		0.136		0.8

		0.174		1.0

		ml indofenolu (nadmiar)		absorbancja		absorbancja z hydo		ml nadmiaru bez hydro		ml nadmiaru+hydro		ml indofenolu

		5.00		0.256		0.060		1.64		0.18		1.46

		5.00		0.312		0.070		2.05		0.26		1.80

		5.00		0.258		0.075		1.65		0.29		1.36

		5.00		0.422		0.084		2.87		0.36		2.51

		5.00		0.418		0.093		2.84		0.42		2.42

		5.00		0.384		0.086		2.59		0.38		2.21

		5.00		0.151		0.059		0.86		0.17		0.68

		5.00		0.160		0.047		0.92		0.09		0.84

		5.00		0.168		0.056		0.98		0.15		0.84

		5.00		0.170		0.033		1.00		-0.02		1.02

		5.00		0.162		0.026		0.94		-0.07		1.01

		5.00		0.168		0.026		0.98		-0.07		1.06

		rzeczywista objętoś indofenolu				zawartość wit Cmg / 100 g

		1.46				71.19

		1.80				87.90

		1.36				66.47

		2.51				122.95

		2.42				118.34

		2.21				108.24

		0.68				33.42

		0.84				41.04

		0.84				40.86

		1.02				49.89

		1.01				49.40

		1.06				51.76





wit. C w papryce świeża
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