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Abstract: the present paper deals with the content of one of the most important antioxidant
vitamins in fruits and vegetables -vitamin C, also known as L-ascorbic acid from active
plant tissues of lettuce (Lactuca sativa), spinach (Spinacia oleracea) and onion (Allium
cepa), in the seedling stage. It is known that content of vitamin C varies with plant species
and different environmental factors. Quantitative determination of L-ascorbic acid in the
investigated plants showed in all studied species a slightly increased content of vitamin C
when growing on natural soil without chemical fertilization compared to the nitrogen
fertilized soil. We obtained a higher content of vitamin C in case of Allium cepa, because of
better conditions of growth and development and climate conditions. The obtained results of
the present study confirm the importance of the nutrients content and antioxidant properties
(L-ascorbic acid, respectively) for plants grown in organic agriculture (ecological).
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INTRODUCTION

One of the most important antioxidant vitamins in fruits and vegetables is
considered vitamin C, also known as L-ascorbic acid, which is the
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biologically active form of vitamin C. L-dehydroascorbic acid is the oxidized
form of vitamin C, which is found less than 10% in horticultural crops, but
can increase during storage (Wills et al., 1984). Oxidation of vitamin C leads
to the biologically inactive dicetogulonic acid (Parviainen et al., 1992).
Vitamin C is present in active plant tissues, where content varies on the
species and different environmental factors.

In this paper we focused on the effect of preharvest environmental factors
that may influence the content of vitamin C in the following vegetables:
lettuce (Lactuca sativa), spinach (Spinacia oleracea) and onion (Allium
cepa), in the seedling stage. Cultivation technology and climate conditions
are among the most intensively studied environmental factors influencing the
concentration of L-ascorbic acid in plants (Mozafar, 1993) (Weston et al.,
1997). The investigated vegetable plants offer a good content of vitamin C as
consumed in relatively large quantities, being considered an important food.

MATERIALS AND METHODS

Lactuca sativa and Spinacia oleracea were grown in winter in small
nutritional cubes on natural soil (Gusterita area, Sibiu) and on soil with
nitrogen fertilizer (red oligotrophic peat and brown eutrophic peat, Florisol).
Chemical composition (nutrients) of Florisol is: 70% organic material, pH
5.5.-6.5, 60-70% humidity, 410 ppm nitrogen, 192 ppm phosphorus and
1350 ppm potassium. Allium cepa has been harvested in the spring in garden
(sample representing natural ground) and in the field (soil treated with
fertilizers).

Monitoring of plants was conducted for 75 days. Cultivation temperature
was 20°C for day and 22°C for night. Irrigation water was done twice daily.
Ascorbic acid content was determined titrimetric (Barakat et al., 1973)
(Pachla et al., 1985). Experiments on the quantitative determination of
L-ascorbic acid were performed in duplicate. The results were expressed in
mg L-ascorbic acid per 100 g of fresh product.

RESULTS AND DISCUSSION

Extraction with 2% hydrochloric acid and determination of L-ascorbic acid
concentration were performed immediately after harvesting in order to avoid
oxidation of L-ascorbic acid to compounds which are biologically inactive.
The results are presented in Tables 1 and 2. we noticed that Allium cepa has
a higher content of L-ascorbic acid when grown both on natural soil and on
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nitrogen fertilizer. This is due to better conditions of growing (garden and
field).

Table 1. L-ascorbic acid content in the investigated vegetable plants grown
on natural soil.

Plant in seedling L-ascorbic acid concentration
stage (mg/100g fresh product)
Lactuca sativa 9.52
Spinacia oleracea 10.18
Allium cepa 23.85

Table 2. L-ascorbic acid content in the investigated vegetable plants grown
on soil with nitrogen fertilizer.

Plant in seedling stage L-ascorbic acid concentration

(mg/100g fresh product)
Lactuca sativa 8.56
Spinacia oleracea 9.20
Allium cepa 16.67

In all cases we found a slightly higher content in L-ascorbic acid in plants
grown on natural soil and harvested in the seedling stage. These results are in
agreement with literature data which report lower content of vitamin C in
plants grown in the presence of increased amount of nitrogen fertilizer
(Augustin, 1975) (Lisiewska et al., 1996). The obtained results are shown in
Figures 1 and 2.

Comparing the obtained values with the reported variation limits of
L-ascorbic acid content in plants (Bota, 1980), 10-28 mg% for Lactuca
sativa (leaves and flowers), 20-45 mg% for Spinacia oleracea (leaves and
flowers) and 40-80 mg% for Allium cepa (bulbs) we noticed that our results
are relevant to the seedling stage, where the literature reports refer to plants
the stage of maturity of the plant. Obviously the concentration of vitamin C
in plants increases with the maturity.
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Figure 1. L-ascorbic acid concentration in vegetable plants (seedling stage)
grown on natural soil.
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Figure 2. L-ascorbic acid concentration in vegetable plants (seedling stage)
grown on soil with nitrogen fertilizer.

Regarding the percentage of seed plants grown on natural soil, as shown in
Figure 3, we recorded higher values for spinach (73%) grown on soil with
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nitrogen fertilizer (40%). In the case of lettuce, the values are similar,
slightly higher for seeds grown on soil with fertilizer (58%) than those on
natural soil (54%).
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Figure 3. Seeds germination of L. sativa and S. oleracea cultivated on
natural and fertilized soil, respectively.

CONCLUSIONS

Quantitative determination of L-ascorbic acid in vegetable plants as Lactuca
sativa, Spinacia oleracea and Allium cepa showed in all the investigated
species a slightly increased content of vitamin C when growing plants on
natural soil without chemical fertilization compared to the nitrogen fertilized
soil. In case of Allium cepa, L-ascorbic acid content is higher compared to
Lactuca sativa and Spinacia oleracea because of better conditions of growth
and development and climate conditions (solar light, precipitation,
temperature, large area growth), factors which are different from the
cultivation conditions of the other two species, and also because onion was
harvested in a more mature stage.

The obtained results of the present study confirm the importance of the
nutrients content and antioxidant properties (L-ascorbic acid, respectively)
for plants grown in organic agriculture (ecological).

Acta Universitatis Cibiniensis Series E: FOOD TECHNOLOGY 17
Vol. XIII (2009), no.1



REFERENCES

1. Augustin, J., Variations in the nutritional composition of fresh potatoes. J. Food
Sci., 1975, 40, p. 1295-1299

2. Barakat, M.Z., Shehab, S.K., Darwish, N., El-Zoheiry, E., A new titrimetric
method for the determination of vitamin C, Anal. Biochem., 1973, 53(1), p.
245-251

3. Bota, V., in “Curs de chimie sanitara”, Ed. Facultatea de farmacie din Tg.
Mures, 1980

4. Lisiewska, Z., Kmiecik, W., Effect of level of nitrogen fertilizer, processing
conditions and period of storage for frozen broccoli and cauliflower on vitamin
C retention, Food Chem., 1996, 57, p. 267-270

5. Mozafar, A., Nitrogen fertilizers and the amount of vitamins in plants: a review,
J. Plant Nutr., 1993, 16, p. 2479-2506

6. Pachla, L.A., Reynolds, D.L., Kissinger, P.T., Review of ascorbic acid
methodology. Analytical methods for determining ascorbic acid in biological
samples, food products, and pharmaceuticals, J. Assoc. Off. Anal. Chem., 1985,
68, 1

7. Parviainen, M.T., Nyyssonen, K., Ascorbic acid, in “Modern Chromatographic
Analysis of Vitamins”, Leenheer, A.P.D., Lambert, W.E., Nelis, H. (Eds.),
Marcel Dekker, New York. 1992

8. Weston, L.A., Barth, M.M., Preharvest factors affecting postharvest quality of
vegetables, Hort. Science, 1997, 32, p. 812-816

9. Wills, R.B.H., Wimalasiri, P., Greenfield, H., Dehydroascorbic acid levels in
fresh fruit and vegetables in relation to total vitamin C activity, J. Agric. Food
Chem., 1984, 32, p. 836—838

Acta Universitatis Cibiniensis Series E: FOOD TECHNOLOGY 18
Vol. XIII (2009), no.1



