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Abstract

VALSTKOVA, M., CERVENKA, J., BARKOCI, S., SUDZINA, M.: The evaluation of vitamin C content in fruits
of vegetable pepper and tomato. Acta univ. agric. et silvic. Mendel. Brun., 2010, LVIII, No. 2, pp. 281-286

In ourresearch were evaluated sixteen varieties of vegetable pepperin technical ripe and twenty-eight
tomato varieties in content of vitamin C in mg.kg'. The experimental works were made on the open
field and in the laboratories of the Research Institute of Vegetables in Nové Zamky, Slovak Republic.
The trials have been made in years 2005, 2006 and 2007.

The average vitamin C content of fruits in the technical maturity of all sixteen pepper varieties
evaluated in 2005 was 1 813.06 mg.kg'. In the year of 2006, the average content of vitamin C was
1909.43 mg.kg' and in the third experimental year 2 392.49 mg.kg'. When analyzing the variance
of vitamin C, varieties are the sources of the significant variability (F = 2.08). Years as factors of variabi-
lity are highly significant different (F = 28.78).

The mean vitamin C content in tomato fruits in the year 2005 was 317.63 mg.kg!, in 2006 the mean
value of vitamin C was 345.09 mg.kg' and in 2007 the average content was 316.14 mg.kg'. The tomato
varieties and years were the source of the variability factors and highly significant different (F = 6.85,
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F=16.27) by the Fisher test.

vegetable pepper; tomato, vitamin C

Peppers and tomatoes are the fruit bearing vege-
tables. They form a relatively large group of vegeta-
bles that can be grown in our southern areas of Slo-
vakia in field and in protected conditions as well.
The vegetables in total including arable land and
home gardens are currently growing at an area about
28 000 ha (Jurekova et al., 2005). This area is 18 per-
cent of peppers and tomatoes.

Peppers and tomatoes grown in field conditions
are mostly harvested for direct consumption in
the technical maturity. In our research we focused
on vitamin C content as a sign of fruit quality in
the technical maturity. Vitamin C, which occurs in
vegetable fruits as ascorbic acid, has a significant
presence in human nutrition. It positively affects
the human body resistance to diseases of the immu-
nity weakening.

MATERIALAND METHODS

The biological materials and climatic data

The level of vitamin C in fruits of vegetable pep-
per (Capsicum annuum L.) and tomato (Lycopersicon es-
culentum Mill.) in the technical maturity was assess-
ing. The crops were grown in field conditions and
harvested in the technical maturity. There were used
sixteen varieties of peppers (Tab. TV) and twenty-
eight cultivars of tomatoes (Tab. V). Monitored va-
rieties were selected from the collections of genetic
resources of the Research Institute of Vegetables.
The analysis of vegetables phenological relation-
ships were made in Nové Zamky, which is located in
Danubian Lowland, represented by the climate sta-
tion Hurbanovo (altitude: 115 m, latitude: 47°52',
longitude: 18°12'. Average temperature, rainfall and
sunshine during the growing season for years 2005,
2006 and 2007 are presented in tables T, IT and TTT.
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I: Year 2005
Month June July August September th The mean of
e growing season
Rainfall (mm) 54 63 90 45 63
Temperature (°C) 19.1 21.1 19.0 16.9 19
Sunshine (h) 274 231 199 184 222
II: Year 2006
Month June July August September th The mean of
€ growing season
Rainfall (mm) 49 25 86 26 46.5
Temperature (°C) 19.9 24.0 18.3 17.7 20.0
Sunshine (h) 184 274 357 239 263.5
IIT: Year 2007
Month June July August September th The mean of
e growing season
Rainfall (mm) 57 26 95 75 63.25
Temperature (°C) 22.0 23.1 21.6 13.8 20.0
Sunshine (h) 278 328 255 184 261.25

Method of assessment of vitamin C

The vitamin C content was provided according to
Whatman paper chromatography method in vege-
table pepper and tomato fruits, grown in field con-
ditions (Hegediisova, Musilovd, Jomovd, Hegediis,
Bystrickd; 2007). The results represent averages of
ten fruits from each variety in mg.kg' of fresh mat-
ter.

Establishment of trial

Experimental plots were established on land of
Research Institute of Vegetables in Nové Zambky, Slo-
vak Republic. Seeds of pepper and tomato varieties
were sown in a protected area for seedlings growing.
Experiments were based on a sandy loam soil. There
were used conventional cultivation methods and
treatment against diseases and pests in accordance
with applicable methodology for plant protection
(Valdikova et al., 1996). The evaluation examined
qualitative character in period of three experimental
years from 2005 to 2007.

Planting spacing and size of experimental area

Vegetable pepper

The seedlings were planted in the space 0.60 x
030m in triplicate. One repetition was planted
for 20 plants and together for 60 plants per variety.
The area for one variety was 10.80 m?. The total area
of the experiment in the field of pepper varieties was
172.80 m?* per year.

Tomato

Tomato transplants were planted in plots to dou-
ble rows. Space of planting was 130 + 0.40 x 0.40 m
in triplicate. In one repetition was planted 20 plants.

Total for one variety, there were 60 plants. The area
for one variety as experimental field was 5.1 x 4 m =
20.40 m?2. The total area for tomato field experiment
was in all three experimental years of 571.20 m2.

RESULTS AND DISCUSSION

Vegetable pepper

The highest vitamin C content of fruit in the year
2005 had a variety Bohatyr (2090.90 mg.kg™)
and the lowest variety Dolmy (1417.60 mg.kg™).
The average vitamin C content of fruits in the tech-
nical maturity of all sixteen varieties in 2005 was
1813.06 mg.kg.

Tn 2006, the highestvitamin C content of fruits have
had the variety Podarok Moldavy (2 421.70 mg.kg!)
and the lowest variety Bohatyr (141130 mg.kg™).
In the year of 2006, the average content of vitamin
C was 1909.43 mg.kg™'. Tn 2007 there was a high
content of vitamin C in fruits of variety Cerestiova
(2 885.80 mg.kg!). The lowest content was found
in the variety Lasto¢ka (2 033.60 mg.kg™'). The ave-
rage vitamin C content was in the third experimental
year 2 392.49 mg.kg!, (Tab. VI). Valsikové, Minarova,
Paukovd (1984) find the average vitamin C content in
green fruits in the evaluated range 962.00 mg.kg'.In
our research was the range of Vitamin C content in
fruits of the technical maturity considerably higher.
Valikovd (1986, 1989) has noticed the average
value of Vitamin C content in green pepper fruits as
1829.60 mg.kg!, which is comparable to the value
of our measured results. Valsikova, Kralova (1999)
published the mean values of vitamin C in assort-
ment of technical ripe peppers for the years from
1996 to 1998. While in 1996 it was 1 781.30 mg.kg,
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IV: Biological material of vegetable peppers V: Biological material of tomatoes
Year of Year of
No. Name of variety Origin registration No. Name of variety Origin registration
in Slovakia in Slovakia
1. Aurca Slovakia 2003 1. Alie Parusa Moldavia Unregistered
2. Bohatyr Czech Unregistered 2. Balada Slovakia Unregistered
3. Botond Hungary Unregistered 3. Cervena hrusticka Slovakia Unregistered
4. Cerestiova Czech 1976 4. Dar Slovakia Unregistered
5. Dolmy The Netherlands 1994 5. Dendr Czech 1988
6. Evita Hungary 2000 6. Diana Czech 1994
7. Fok Slovakia Unregistered 7. Dikal Roza Serbia Unregistered
8. Jova Czech 1989 8. Flamenko Serbia Unregistered
CL e Hungary 2001 9. %reentllillusk The Netherlands Unregistered
10. Koziroh Slovakia Unregistered omatillo
11. Lastocka Moldavia Unregistered 10. Chocolate The Netherlands Unregistered
12. Maléstiplava Slovakia Unregistered 11. Krona The Netherlands Unregistered
13. PodarokMoldavy = Moldavia Unregistered 12. Kubok Moldavy Moldavia Unregistered
14. Srbska Serbia Unregistered 13. Mariosky Moldavia Unregistered
15. Taltos Hungary 1996 14. Nadezda Moldavia Unregistered
16. Tuba Hungary 1998 15. Nota Slovakia Unregistered
16. Novinka Slovakia Unregistered
. . . 17. Ocarovanie Slovakia Unregistered
in 1997 itwas 1 723.40 mg.kg'and in 1998, the value 18. Odriad Moldavi Unresistered
of Vitamin C content was 1785.50 mg.kg-'. These : i orcavia nregistere
values are comparable to our results for years 2005, ~ 19. Oniks Moldavia ~ Unregistered
2006 and 2007. Kopec (1998) provides the tech- Oranzové . .
nical maturity of the fruit content of vitamin C in 20. plochogulovité Slovakia Unregistered
value of 1200 mg.kg™!, which is lower than our va- 91, Ppotok Slovakia Unregistered
lues.. Pok'luda §2004) gives the average cpntent of Vie 9 Rif Slovakia Unregistered
tamin C in fruits of pepper in the technical maturity b lovaki
of 1690 mg.kg-!, which is comparable with values in oo ol sloslin 1o
our experiments. 24. Ruslan Moldavia Unregistered
During followed years was generally found a high ~ 25. Sojuz F1 Moldavia ~ Unregistered
conte%[1 ofh\{itﬁmin {% in the zamples of tested cglti- 26. Sultén The Netherlands 2001
vars. The high coetficient of variation occurred in . . .
varieties Kozi roh and Bohatyr (Tab. VI). When ana- 27 Tondbig Sy Serblé UnregTstered
lyzing the variance of vitamin C for sixteen culti- _28. Venec Slovakia Unregistered

vars and years 2005, 2006 and 2007, varieties are
the sources of the variability. The factor is demon-
strably statistically different (F = 2.08) as a genuine
expression of the diversity characteristic of the va-
riety. Years as factors of variability of the character
are highly significant different (F = 28.78), finding
that results from the Fisher test results (Tab VIII).

Tomato

Vitamin C content in 2005 ranged from
202.60 mg.kg™! (Dendr variety) up to 371.20 mg.kg!
(Ruslan variety). The average vitamin C con-
tent was 317.63 mg.kg-'. In 2006, the highest vi-
tamin C content was found in the variety Ton-
dino Cherry (404.10 mg.kg!) and lowest in variety
Green Husk Tomatillo (211.00 mg.kg™!). The mean
value of vitamin C in tomato fruits in the year 2006
was 345.09 mg.kg-!. Tn 2007, the highest content
of vitamin C found in a variety Tondino Cherry
(374.60 mg.kg'). The lowest content was in variety
Green Husk Tomatillo (221.00 mg.kg™'). The ave-

rage content in tomato fruits was 316.14 mg.kg!,
(Tab. VII).

Contentof vitamin Cin mg.kg' atvarieties in 2005,
2006 and 2007 was statistically evaluated. The results
showed genetic diversity of varieties. The analysis of
variance measured vitamin C content in fruits of 28
tomatoes varieties showed the variability of varie-
ties and years. The varieties and years are the source
of the variability factors statistically highly signifi-
cant different (F = 6.85, F = 16.27) by the Fisher test
(Tab. IX).
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VI: Average content of vitamin C pepper fruits (mg.kg)

No. Variety 2005 2006 2007 Average S, \
1. Aurea 1745.40 2133.00 2 687.50 2188.63 386.62 17.66
2.  Bohatyr 2 090.90 141130 265130 2051.17 507.01 24.71
3. Botond 194030 1956.60 2330.50 2075.80 180.22 8.68
4. Cerestiova 2 064.30 224530 2 885.80 2398.47 352.43 14.69
5. Dolmy 1417.60 1971.70 2 243.00 1877.43 343.50 18.29
6. Evita 1958.00 1587.70 2 403.20 1982.97 333.39 16.81
7. Fok 1816.20 2293.40 2139.10 2 082.90 198.83 9.54
8. Jova 1683.30 1571.70 224330 1832.77 293.84 16.03
9. Kecskeszarv 1851.70 1924.50 2 544.60 2106.93 310.90 14.75

10. Koziroh 1515.00 1571.70 2 582.40 1889.70 490.35 25.94

11. Lastocka 1771.90 1988.70 2 033.60 1931.40 114.26 5.92

12. Malastiplava 1943.00 2117.00 2 452.50 2170.83 211.45 9.74

13.  Podarok Moldavy 2 037.70 2421.70 2.565.60 2341.67 222.82 9.51

14.  Srbska 1754.00 1852.40 2120.20 1908.87 154.74 8.10

15. Taltos 1461.80 1547.60 2 042.10 1683.83 255.74 15.18

16. Tuba 1958.00 1956.60 2355.20 1985.57 39.98 2.01

Average 1813.06 1909.43 2392.49 - - -
Sx - standard deviation, Vk - coefficient of variation
VII: Average content of vitamin C in tomato fruits (mgkg™')

No. Variety 2005 2006 2007 Average S, vV,
1. Alie Parusa 357.10 352.40 335.50 348.47 9.09 2.60
2. Balada 297.50 343.00 321.00 320.50 18.57 5.79
3. Cervena hrusticka 324.20 371.20 350.00 351.47 19.91 5.66
4. Dar 333.60 322.50 302.10 319.40 13.04 4.08
5. Denar 202.60 356.90 320.50 293.33 65.85 22.45
6. Diana 296.20 310.10 291.00 299.10 8.06 2.69
7. Dikal Roza 351.60 357.10 325.20 344.63 13.92 4.04
8. Flamenko 328.90 357.10 311.17 332.39 18.91 5.68
9. Green Husk Tomatillo 218.00 211.00 221.00 216.67 4.18 1.93

10. Chocolate 344.10 371.20 366.40 360.57 11.80 3.27

11. KronaFl 305.40 305.54 265.40 292.11 18.88 6.46

12. Kubok Moldavy 287.90 352.40 322.70 321.00 26.95 8.21

13. Mariosky 361.80 361.80 306.60 343.40 26.02 7.58

14. Nadezda 351.10 352.40 311.20 338.23 19.12 5.65

15. Nota 351.10 352.40 311.20 338.23 19.12 5.65

16. Novinka 319.50 352.40 324.20 332.03 14.53 437

17.  Ocarovanie 357.10 371.20 347.70 358.66 9.66 2.69

18.  Odriad 341.20 341.20 320.10 334.17 9.94 2.97

19. Oniks 300.70 357.10 327.60 328.47 23.03 7.01

20. Oranzové plochogulovité 311.50 361.80 321.80 331.70 21.69 6.54

21. Potok 351.90 380.60 365.60 366.03 11.72 3.20

22. Rif 310.10 310.10 271.00 300.07 20.87 6.95

23. Robura 287.50 352.40 304.30 314.73 27.50 8.73

24. Ruslan 371.20 371.20 352.20 364.87 8.95 2.45

25. SojuzF1 289.70 289.70 259.00 279.30 14.35 5.13

26. Sultin 272.50 341.20 320.40 311.37 28.76 9.23

27. Tondino Cherry 352.40 404.10 374.60 377.03 21.78 5.61

28. Venec 317.50 352.40 302.50 324.13 20.90 6.44

Average 317.64 345.09 316.14 = = =

Sx - standard deviation, Vk — coefficient of variation
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VIIL: Mathematical - statistical evaluation of vitamin C in fruits of vegetable pepper by analysis of variance

‘,Saf;lilarlc)ﬁ?tf}, MS Variance f Freal E (t);(x)l;;)y Fot g }) ",By Sx
Varieties 1558162.7 103 877.516 15 2.08561 2.01 2.7 P
Years 2866 939.8 1433 469.89 2 28.78062 3.32 5.39 vp
Residues 1494 203.1 49 806.7694 30
Total 5919 305.6 47

MS - sum of squares, f - degree of freedom, F-Fisher-Snedecor test (F- test), p - significant difference, vp - highly signifi-
cant difference, Sx - standard deviation

IX: Mathematical - statistical evaluation of vitamin C in fruits of tomato by analysis of variance
F tab. by F tab. by

Source of ¢

variability MS Variance Freal 005 p 001 vp Sx
Varieties 85 341.77 3 160.806 27 6.85668 vp 1.67 2.09
Years 15 003.01 7 501.506 2 16.2729 vp 3.15 4.98
Residues 24 893.04 460.9822 54
Total 125 237.8 83

MS - sum of squares, f - degree of freedom, F-Fisher-Snedecor test (F- test), p - significant difference, vp - highly signifi-
cant difference, Sx — standard deviation

SUMMARY

For assessment of vitamin C in fruits of vegetable peppers in the technical maturity and tomato were
made field trials in the years 2005, 2006 and 2007 at the Research Institute of vegetables in Nové
Zamky, Slovak Republic. The trials were included sixteen varieties of sweet peppers and twenty-eight
varieties of tomatoes.

Vegetable pepper

The highest content of vitamin C in 2005 had a variety Cerestiova (2 090.90 mg.kg!) and the lowest va-
riety Dolmy (1 417.60 mg.kg). The average vitamin C content of fruitin the technical maturity of culti-
vars evaluated in 2005 was 1 813.06 mg.kg'. In the year 2006, the highest vitamin C content was found
in variety Podarok Moldavy (2 421.70 mg.kg™') and the lowest in variety Bohatyr (1 411.30 mg.kg).
The average content of vitamin C was 1 909.43 mg.kg . In the year 2007 there was a high content of vi-
tamin C in fruits in a variety of technical maturity in Cere3tiova cultivar (2 885.80 mg.kg™!) and lowest
in Lastocka (2 033.60 mg.kg!). The mean vitamin C content in the year 2007 was 2 392.49 mg.kg.
The high coefficient of variation occurred at varieties Kozi roh and Bohatyr. When analyzing the va-
riance of vitamin C in fruits of technical maturity for sixteen varieties of sweet peppers for the years
2005, 2006 and 2007, are varieties measured feature set as the source of the variability factor demon-
strably statistically different (F = 2.08) as a genuine expression of the diversity characteristic of the va-
riety. Years as factors of variability of the character are highly significant difference (F =28.78).

Tomato

The content of vitamin C in 2005 ranged from 202.60 mg.kg™' (Dendr) to 371.20 mg.kg™ (Ruslan).
The average vitamin C content in 2005 was 317.63 mg.kg'. In the year 2006, the highest value of Vita-
min C had the variety Tondino Cherry (404.10 mg.kg') and lowest the variety Green Husk Tomatillo
(211.00 mg.kg"). The average value of vitamin C in tomato fruits was 345.09 mg.kg-'. In the year 2007,
the highest content of vitamin C was found in a variety Tondino Cherry (374.60 mg.kg!). The lowest
content had the variety Green Husk Tomatillo (221.00 mg.kg!). The average content in tomato fruits
was 316.14 mg.kg!. When analyzing the variance of the measured vitamin C content in twenty-eight
varieties of tomatoes for the years 2005, 2006 and 2007, show the variety as a factor in resource varia-
bility statistically highly significant difference (F = 6.85). Even years as factors of variability are statisti-
cally highly significant (F = 16.27).

SUHRN
Hodnotenie obsahu vitaminu C v plodoch zeleninovej papriky a raj¢iaka

Pre hodnotenie obsahu vitaminu C v plodoch papriky zeleninovej v technickej zrelosti a raj¢iaka jed-
1ého sa zalozili polné pokusy v rokoch 2005, 2006 a 2007 vo Vyskumnom tstave zeleninarskom v No-
vych Zamkoch. Do pokusov bolo zaradenych 16 odrod papriky zeleninovej a 28 odrod rajéiakov.
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Zeleninova paprika

Najvyssi obsah vitaminu C v roku 2005 mala odroda Bohatyr (2 090.90 mg.kg!) a najniz3i odroda
Dolmy (1 417.60 mg.kg!). Priemerny obsah vitaminu C v plodoch v technickej zrelosti hodnotenych
odrod vroku2005bol 1 813.06 mg.kg'. Vroku 2006 mala najvy3si obsah vitaminu C vplodoch odroda
Podarok Moldavy (2 421,70 mg.kg') a najniz3i odroda Bohatyr (1 411,30 mg.kg™!). Priemerny obsah
vitaminu C bol 1 909,43 mg.kg". V roku 2007 sa zistil najvy3si obsah vitaminu C v plodoch v technic-
kej zrelosti pri odrode Ceresriova (2 885,80 mg.kg ) anajniZsi pri odrode Lastocka (2 033,60 mg.kg1).
Priemerny obsah vitaminu C bol v tretom pokusnom roku 2 392,49 mg.kg-'. Vysoky varia¢ny ko-
eficient sa vyskytol pri odrode Kozi roh a Bohatyr. Pri analyze rozptylu obsahu vitaminu C v plo-
doch technickej zrelosti pri 16 odrodéach zeleninovej papriky za obdobie rokov 2005, 2006 a 2007
st odrody hodnotené uvedenym znakom ako faktor zdroja premenlivosti Statisticky preukazne roz-
dielne (F = 2.08), ¢o je vyrazom skuto¢nej rozdielnosti charakteristickej pre dant odrodu. Roky ako

faktory zdroja premenlivosti daného znaku si vysoko preukazne rozdielne (F = 28.78).
Rajciak

Obsah vitaminu C sa vroku 2005 pohyboval od 202.60 mg.kg-! (odroda Denar) do 371.20 mg.kg-! (od-
rodaRuslan). Priemerny obsah vitaminu Cvroku 2005 bol 317.63 mg.kg-!. Vroku 2006 bol najvy33i pri
odrode Tondino Cherry (404.10 mg.kg-!) a najnizsi pri odrode Green Husk Tomatillo (211.00 mg.kg™).
Priemernd hodnotavitaminu Cvplodochraj¢iakajedléhovroku2006 bola345.09 mg.kg-'. Vroku 2007
bolnajvy3siobsahvitaminu Czisteny priodrode Tondino Cherry (374.60 mg.kg'). Najniz§iobsah mala
odrodaGreenHuskTomatillo(221.00 mg.kg!).Priemernyobsahvplodochrajéiakajedléhopolnéhobol
316.14 mg.kg-!. Pri analyze variancic nameraného obsahu vitaminu C pri 28 odrodach raj¢iakov
za obdobie rokov 2005, 2006 a 2007 sa prejavili odrody ako faktor zdroja premenlivosti 3tatisticky vy-

soko preukazne rozdielne (F=6.85). Aj roky, ako faktory zdroja premenlivosti daného znaku st Statis-

ticky vysoko preukazné (F =16.27).

paprika zeleninova, raj¢iak, vitamin C
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