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Abstract. The aim of this study was to evaluate the influence of 

deuterium depleted water (DDW) in combination with spruce bark aqueous 
extract on soybean plantlet growth and development. Taking this into account, 
germination tests were carried out in the presence of distilled water (DW-
control), DDW, spruce bark extract, and polyphenolic extract in combination 
with DW and DDW respectively. The characteristic effects of each tested 
treatment was assessed after ten days from the beginning of the experiment 
through biometrics analysis and quantitative determinations of plant biomass 
and by setting the total content of assimilatory pigments. The obtained results 
have shown that in the presence of DDW a stimulatory effect was evidenced on 
germination energy and capacity (100%) followed by an increasing trend in 
primary leaves growth and development. It was observed that the combination 
of polyphenolic extract with DDW has had a beneficial effect both on the 
radicles (30%) and steamlet (10%) growth. 

Key words: deuterium depleted water (DDW), spruce bark, 
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Rezumat. În acest studiu s-a urmărit evidenţierea rolului apei sărace în 

deuteriu (ASD) în combinaţie cu extractul apos obţinut din coajă de molid în 
creşterea şi dezvoltarea plantulelor de soia. În acest scop au fost realizate teste 
de germinare a seminţelor de soia în prezenţa apei distilate (AD- martor), ASD, 
a extractului de molid, şi a extractului polifenolic în combinaţie cu apă distilată 
/ASD. Influenţa tratamentelor a fost apreciată după zece zile de la iniţierea 
testului prin efectuarea de analize biometrice şi gravimetrice privind evoluţia 
plantelor, precum şi prin stabilirea conţinutului în pigmenţi fotoasimilatori. 
Rezultatele au evidenţiat că în prezenţa ASD se înregistrează o stimulare a 
energiei şi facultăţii germinative (100%) a seminţelor de soia însoţită de o 
creştere a protofilelor. Totodată, s-a constatat că asocierea extractului din 
coajă de molid cu ASD a fost benefică atât pentru creşterea radiculei (30%) cât 
şi a tulpiniţei (10%) plantulelor. 

Cuvinte cheie: apa săracă în deuteriu, coajă de molid, compuşi 
polifenolici, Glycine max L., germinaţie, caracteristicile plantulelor. 
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INTRODUCTION 

Deuterium depleted water or light water is a distilled water microbiologically 
pure, with an isotopic concentration of 25 ppm, obtained by isotopic distillation, in 
vacuum, of natural water with an isotopic concentration of 145 ppm D / (D + H ) 
(Somlyai G., 2001). It was demonstrated that while normal concentrations (140-150 
ppm) had no adverse effects on biological systems, increased ambient deuterium 
content by various methods over 15-20% cause structural alterations, metabolic and 
functional in various degrees. With the discovery of deuterium depleted water, we 
obtained a quick and easy way to reduce the deuterium in biological systems by 
simply utilization in the growth medium or in the drinking water of deuterium 
depleted water. Studies in the recent years shows that deuterium depleted water has 
a great influence on the development and multiplication of plant and animal cells, 
cellular transport, DNA synthesis and antioxidant activity (Somlyai et al. 1993; 
Somlay et al 1998). 

In the present study was assessed the role of deuterium depleted water 
combined with an aqueous extract of spruce bark, on seeds and seedlings of 
soybean (Glycine max L.). Extract of spruce bark containing polyphenolic 
compounds that are substances widespread in the vegetal kingdom having an 
important role in metabolic processes on plants (and animals). The many benefits 
of polyphenolic compounds and the necessity to replace synthetic antioxidants with 
natural compounds, have intensified efforts of researchers to discover and use 
bioactive compounds from natural sources (Zhang et al., 2009). Information on the 
effects of polyphenolic compounds on the processes of germination and plant 
development are important in determining potential uses in agriculture as a natural 
bioregulators growth. The most modern methods used in agricultural science and 
technology, gives an important place on processes of acceleration or inhibition 
temporary of physiological processes in plants by with help certain physical and 
chemical factors. Among these factors, substances that act as stimulators have 
received in the last time, a wide applicability in plant cultivation. Research 
undertaken in recent years, which were aimed at finding new biostimulating 
products compatible with the ambiental environment, drew attention to the possible 
involvement of aromatic natural products, isolated from biomass to reagent 
chemicals, in metabolic processes of plant. It was established that aqueous extract 
of spruce bark, rich in polyphenolic compounds, has a stimulating effect in the 
processes of germination, growth and development of seedlings of rape (Stîngu et al. 
2010, Ignat et al. 2009). The aim of this study was to evaluate influence of deuterium 
depleted water and aqueous extract of spruce bark in combination with deuterium 
depleted water, in the processes of germination, plant growth and development of 
Glycine max L. 

MATERIAL AND METHOD 
Deuterium depleted wather was purcheased from INCDTCI Râmnicu Vâlcea, 

Romania. To obtain an aqueous polyphenolic extract was used as a vegetable raw 
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material the spruce bark of industry origin. After drying at room temperature and under 
conditions of normal aeration, the bark was ground, followed by a new stage of drying. 

1. Extraction. Ground spruce bark was subjected to extraction using procedure 
properly on aqueous extraction namely: 5 g dried vegetal material is brought into a 
250 mL Erlenmeyer flask in which there are 125 mL distilled water. Erlenmeyer flask 
covered with a watch glass and heat on a water bath so that the temperature in the 
vessel to 85-90 ° C. Leave it at that temperature for 45 min. shaking from time to time. 
The material is allowed to settle and passed the clear solution through a crucible of 
glass or porcelain funnel. This operation is repeated 3-4 times until it obtained a 
colorless extract. All extracts are made in a 500 mL volumetric flask and make up to 
volume mark with distilled water (Rozmarin et al., 1984).  

2. Germination tests were carried out going through a standard procedure, 
using increments of 5 petri dishes for each solution studied (distilled water - control, 
ASD, extract of spruce, and spruce bark extract in combination with distilled water / 
ASD). On a filter paper were placed every five soybean seeds, carefully selected to no 
present major damage. For starters, the vegetal material has undergone a process 
presterilizare, which consisted of submerged seed absolute ethanol for 10 seconds, 
following the sterilization in the presence of sodium hypochlorite 10% for 20-30 
minutes (Cachita et al., 2004). The volume of solution added was 10 mL / dishes. Petri 
dishes thus prepared were incubated in the dark in a thermostat set at 27 º C. After a 
period of seven days, Petri dishes were kept in daylight for 3 days to allow the 
seedlings synthesize assimilatory pigments. Finally, were made the biometric and 
quantitative measurements on components of seedlings (root, stem, primary leaves) 
and spectrophotometric measurements to determine the concentration of 
photoassimilatory pigments.  

3. Quantification of assimilating pigments. 0.05 g fresh vegetal material was 
extracted in 80% acetone by grinding with a spatula tip of quartz sand. Chlorophyll 
extract was analyzed spectrophotometrically by reading absorbance at various 
specific wavelengths: 470, 646, 663 nm. In order to determine the concentration of 
chlorophyll pigments (chlorophyll a and b) and carotenoid pigments were used formula 
proposed by Lichtenthaler and Welburn (1983): 
Chlorophyll a (μg / mL) = 12.21 (A 663) - 2.81 (A 646) 
Chlorophyll b (μg / mL) = 20.31 (A 646) 5.03 (A 663) 
Carotenoids (μg / mL) = (100 • A 470-3.27 [chl a] - 104 [chl b]) / 22 

RESULTS AND DISCUSSIONS 
After testing the germination of soybean seed can be observed that the 

presence of ASD have as stimulating effect on germination energy and capacity 
by 8% higher compared to the control (distilled water), as opposed to simply 
extract of spruce bark or in combination with distilled water / ASD, which slows 
the process of seed germination by 12% for spruce bark extract combined with 
distilled water (fig. 1). 

Deuterium depleted water, present in the growth medium determines the 
root elongation of 6% and as leaves with 27%, and in combination with extract of 
spruce bark, produces an elongation of the main radicle by 39% prompting a 
lesser extent, the elongation of stem and primary leaves. Aqueous extract of 
spruce bark 1% concentration or diluted by half with distilled water, influences 
slightly positive elongation of seedlings vegetative organs (fig. 2). 
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Referring to the accumulation of biomass, reporting to us the three parts of 
soybean seedlings is found that ASD stimulates the accumulation of biomass in 
primary leaves with 27% more than in controls. For the other plant parts are not 
recorded significant changes. 
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Fig. 1 -The influence of DDW and aqueous extract from the bark of spruce in combination 

with DDW on seed germination of Glycine max L. plant 
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Fig. 2 -The influence of DDW and aqueous extract from the bark of spruce in combination 

with DDW on plantlet growth of Glycine max L. plant 

However, in combination with spruce bark extract there is a stimulation of 
biomass accumulation in all parts of the seedlings at a rate of over 15% compared 
to the control. In the case of spruce bark extract shows that biomass is slightly 
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higher it decreased with dilution half of the extract and even inhibiting the 
accumulation of biomass in primary leaves (fig. 3). 
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Fig. 3 - The influence of DDW and aqueous extract from the bark of spruce in combination 

with DDW on vegetal biomass accumulation of Glycine max L. plant 

Thus, evaluating the data for the synthesis of photoassimilatory pigments, it 
appears that DDW inhibit this process with a rate of 17% for chlorophyll a, 16% 
for chlorophyll b and 10% for carotenoid pigments. The percentage of inhibition 
for the synthesis of photoassimilatory pigments will be much reduced, or even 
positively influenced if we refer to the percentage for chlorophyll b, when DDW 
is combined with extract of spruce bark (fig. 4).  
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Fig. 4 - The influence of DDW and aqueous extract from the bark of spruce in combination 

with DDW on assimilatory pigments accumulation of Glycine max L. plant 

It was found that the spruce bark extract is effect in stimulating the 
biosynthesis of photoassimilatory pigments, the percentage of stimulation was 
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inversely proportional to the concentration of spruce bark extract. The most 
noticeable effect of stimulating the spruce bark extract at a concentration of 0.5 % 
is observed for chlorophyll b, its content increased up to 23% compared to the 
control. 

CONCLUSIONS 
1. Obtained data show that deuterium depleted water, acts on the plant 

Glycine max L stimulating seed germination energy and capacity, root and leaf 
growth, biomass accumulation in leaves, inhibiting the synthesis of 
photoassimilatory pigments. 

2. Aqueous extract of spruce bark reduces seed germination energy and 
capacity, inhibit the accumulation of biomass in leaves and stimulates 
photoassimilating pigments synthesis. 

3. Deuterium depleted water in combination with polyphenolic extract of 
spruce bark stimulates growth of soybean seedlings, especially root and favorably 
influence biomass accumulation in all organs of seedlings, and chlorophyll b 
synthesis, inhibit the synthesis of chlorophyll a. 
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