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The purpose. To determine regularities of influence of feeding area on productivity and quality of raw 
material of medicinal balm at seedling method of growing in conditions of dropping irrigation. Methods. 
Methodical approaches which are applied in domestic practice and medicinal plant growing are used. In 
particular, development of schemes of experiments was executed according to B.A. Dospehov and M.M. 
Gorianskiy techniques. Sampling of plants, biometric measurements and phenological observations were 
spent in view of specific features of medicinal crops according to A.I. Brykin and A.A. Porada techniques. 
Damp of roots layer of soil during vegetation was maintained at the level of 80% of the least humidity. 
Results. Dependence of productivity of balm on feeding area of plants is established. It is determined 
that with increase in amount of plants at 1 hectare up to 83 thousand plants/hectare productivity of grass 
raises up to 4.53 t/hectare in the first year of vegetation, and to 6.99 t/hectare in the second year. The 
further increase of amount of plants decreases productivity of crop. Regularity of increase in share of a 
leaf in raw material from 63.1 up to 69.5% is fixed at increase of feeding area from 167 up to 42 thousand 
plants/hectare. Results of phyto-chemical probes specify that high content of essential oil (0.72%) is fixed 
for alternative with firmness of planting 56 thousand plants/hectare. Conclusion. It is proved that high 
productivity of raw material of balm is ensured with its cultivation at firmness of planting 83 thousand 
plants/hectare. For deriving high quality raw material, concerning content of essential oil, the amount of 
plants for 1 hectare should not exceed 53 thousand.  

Key words: medicinal balm, feeding area, growth and development, productivity, quality of raw 
material.  
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Plants are an indispensable source for receiving diverse medicines. Among all the drugs used in the 

area of modern medicine phytopreparations occupy about 40% [1, 2]. The growth of popularity of herbal 
medicines promotes the growth of the world market medical vegetable raw materials that by estimates of 
analysts exceeds 60 billion US dollars [1]. 

According to the State Statistics Service in Ukraine, 50 species of medicinal plants are grown on an 
area of more than 16 thousand hectares. Climate change, imperfect cultivation technologies are among 
the most important determinants that affect the volume of crop areas of medicinal and essential oil crops. 
Today, the domestic pharmaceutical industry produces a significant list of therapeutic and prophylactic 
preparations from plant material, according to experts, further growth is projected, both by volumes of 
production and the range of phytopreparations [3, 4]. 

In the world practice, Melissa is widely cultivated in Russia, Germany, Turkey, the USA and other 
countries. On the territory of Ukraine, it is grown in the conditions of culture, but sometimes in the Crimea, 
it becomes wild and can be seen in forest lawns, on the banks of reservoirs and roadsides. 

Melissa Officinalis (Melissa officinalis L.) is a perennial herbaceous plant of the Lamiaceae family with 
a pleasant lemon flavor. Melissa raw material is an overland part (grass), which has been widely used by 
traditional medicine since old times. It can be used in the pharmaceutical, food and cosmetic industries. It 
is widely used as a sedative during general nervous excitement, migraines, insomnia, impaired rhythm of 
the heart, changes in blood pressure under the influence of emotional excitement, as well as with 
digestive disorders, gastritis, colitis, etc. [2, 5, 6]. 

In recent years, the demand for dried Melissa grass has been increased and stabilized at the expense 
of exports from Poland, Egypt, Turkey, India and China. In this regard, there is a need to expand the 
sown area of culture, which in turn prompts the development of new intensive technologies and the 
improvement of existing cultivation technologies. 

 The research on the development of the seedling method of growing medicinal cultures is carried out 
in most European countries; their main areas are the studying and implementation of energy-saving and 
environmentally sound cultivation technologies. In particular, Turkish scientists made researches to study 
the influence of the nutrition area of Melissa Medicinal on the yield and quality of raw materials in the 
conditions of Phrakiiskyi region of Northwest Turkey. The highest yield (11167 kg / ha) was obtained in 
the second year of vegetation under the growing scheme of 40 x 20 cm. The content of essential oil 
(0.20-0.28%) did not significantly change in the variants of research [7, 8]. 

 For the studying of the influence of the nutrition area on its productivity in Egypt, it was found out that 
the increase in the number of plants per unit area contributed to the increase in the productivity of raw 
materials of culture, and the decrease in the number of plants contributed to their better growth and 
development [5]. 



 The development of new cultivation technologies, agro-measures and their introduction into 
production will allow not only to reduce the cost of cultivating of raw materials of Melissa, but also to 
increase its quality. It will also allow to stabilize the domestic raw material base of this culture for the 
needs of chemical and pharmaceutical, food and perfume and cosmetic industry of Ukraine. 

To solve this problem, different researches and studies were conducted to determine the regularities 
of the nutrition area influence on the productivity and quality of raw material of Melissa. The seedling 
method of cultivation is quite promising, it is confirmed by the results of studies in vegetable growing and 
the cultivation of certain types of medicinal plants, in particular valerian medicines and echinacea 
purpurea [7, 9]. 

 The purpose of the work is to find out the regularities of nutrition area influence on the productivity 
and quality of Melissa using the seedling method of cultivation in conditions of drip irrigation. 

 Materials and methods of research: the research was conducted during 2016-2018 at the 
Experimental Station of Medicinal Plants, IAP NAN. 

The research object was Melissa, its improved item. 
During scientific research, methodological approaches used in domestic practice and in medicinal 

plant growing were taking into consideration. In particular, the development of schemes of experiments 
was carried out according to the methods of Dospekhov B.O. and Horianskyi M.M. The selection of plant 
samples, biometric measurements and phenological observations were carried out taking into account the 
characteristics of medicinal crops by methods of A.I.Brykin and O.A. Porada [10-13]. 

 On the area where the experiment was held, there was used pure pair. The soil of the experimental 
field is powerful, low-humus black earth; the capacity of the humus horizon is 87-100 cm. The reaction of 
the soil solution is slightly acid; the soil is characterized as medium acidic. The soil is provided with the 
main elements of nutrition: easily hydrolyzed nitrogen - low, mobile phosphorus — very high, 
exchangeable potassium — elevated. By the amount of salts, the soil belongs to unreached. The total size 
of the area is 25-45 m2, accounting — 20-30 m2, with a four-time repetition. 

The seedlings were planted into the soil in the second decade of May under the following schemes: 
 60 x 10 cm (167 thousand plants / ha); 
 60 x 20 cm (83 thousand plants / ha); 
 60 х 30 cm (56 thousand plants / ha); 
 60 х 40 cm (42 thousand plants / ha). 
The experimental area of Melissa was planted with seedlings of 8-10 cm in the phase of 4-5 pairs of 

real leaves. 
During this process, the drip irrigation system was installed; the moisture content of the root-bearing 

soil layer during vegetation was maintained at 80% of the minimum moisture content. 
The quality of the raw material of Melissa was determined by the content of essential oils according to 

the method of microtesting developed by the Experimental Station of Medicinal plants IAP NAAS. 
The research results: the first stage of the study was to determine the regularities of the influence of 

the nutrition area on the linear sizes of Melissa Medicinal plants. During the studying of the influence of 
the nutrition area on the plant height, there was admitted the tendency of height increase when the 
nutrition area was decreased. According to the results of the first-year vegetation studies, the most 
intense plant growth in the variant with seedlings planting density was noted at 166.7 thousand plants / 
ha, where the average plant height was 49.1 cm. The smallest indicators in height were 38.8 and 42.9 cm 
in variants with plant density 41700 kg / ha and 55,600 kg / ha. However, there was clearly seen a 
regularity of increasing of the output of raw materials aboveground part of the plant with the increase of 
nutrition area. So, the smallest output of 79.9 g / plant was fixed in the variant with the smallest plant 
nutrition area — 60x10 cm (166.7 thousand plants/ha). With the increase of the nutrition area up to 83.3 
thousand plants per hectare, the yield of raw material from one plant increased to 195.8 g. The largest 
yield of raw material from one plant was 296.2 g recorded for the density of planting 41.7 thousand 
plants/ha (Table 1). 

1. Influence of nutrition area on the growth and the development of Melissa during the first year 
of vegetation in the condition of drip irrigation 

The scheme of planting 
seedlings, cm (thousand of 
plants/ha) 

Height of plants in the 
flowering phase, cm 

Weight of the 
aboveground part g / 
plant. 

Area of leaves, m2 / 
plants 

60х10 (166,7) 49,1 79,9 0,102 

60х20 (83,3) 45,3 195,8 0,258 

60х30 (55,6) 42,9 264,0 0,474 

60х40 (41,7) 38,8 296,2 0,543 

НІР0,5 0,8 4,3 0,23 



 
During this research, the regularities of the influence of the nutrition area on the area of the leaf 

surface of Melissa were admitted. It was established that with an increase of the nutrition area of plants, 
the area of leaves also increases. Thus, in the flowering phase of Melissa, the smallest leaf area - 0,102 
m2 / plants was with the variant 60x10 cm (166.7 thousand plants / ha), the largest one was 0.543 m2 / 
plants, according to the plan of planting 60x40 cm (41.7 thousand plants / ha). 

Data analysis of the yield of Melissa dry grass during the 1st year of vegetation depending on the area 
of plant nutrition lead to the conclusion that the best raw material yield is a variant with a planting density 
of 83.3 thousand plants / ha, where the yield is 4.53 thousand plants/ ha, further increase in the number 
of plants per unit area to 166.7 thousand plantss / ha reduces yields to 3.69 tons / ha. The minimum yield 
of dry raw material of 3.45 t / ha per unit area during the 1 st year of vegetation was obtained in the 
variant with the lowest density of plant standing - 41.7 thousand plants / ha (Picture 1). 

 

 
Fig. 1. Dependence of yield of Melissa dried grass during the first year of vegetation on the 

area of plant nutrition 
The dependence of the productivity of Melissa dried grass of the 2 nd year of vegetation on the 

number of planted plants per unit area was established, and it was admitted that the yields decreased 
with the decreasing of plant density. Thus, the minimum yield of dry raw material of 5.5 t / ha per unit area 
was obtained in the variant with the lowest plant density — 41.7 thousand plants / ha. Analyzing the 
indices of the yield of Melissa dried grass depending on the area of plant nutrition, it was found out that 
the best yield is the variant with the planting density of 83.3 thousand plants / ha, where the yield during 
the 2nd year of vegetation was 6.99 tons / ha, a further increase in the number of plants to 166.7 
thousand plants / ha led to the yield reduce (Fig. 2). 

 

 
Fig. 2. Dependence of yield of Melissa dried grass during the second year of vegetation on the 

area of plant nutrition 
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The quality of Melissa raw material is mainly determined by the proportion of leaves in the 
aboveground part (grass) and the output of essential oils. Melissa structural analysis was carried out to 
evaluate the qualitative characteristics of the received raw material. 

There was a tendency to increase the number of leaves in the raw material with the increase of 
Melissa nutrition area. Thus, the proportion of leaves (63.1%) was in the version with the density of 166.7 
thousand plants / ha, the increase of plant nutrition by reducing the number of plants per hectare to 41.7 
thousand hectares / ha increased the part of leaves to 69.5% ( Picture 3). 

 

 
Fig. 3. The structure of the crop of Melissa officinalis depending on the nutrition area 
Phytochemical studies in the laboratory of the Experimental Station of Medicinal Plants IAP NAN 

(Table 2) were carried out to determine the influence of the nutrition area on the content of essential oil in 
the raw material of Melissa. 

2. Influence of nutrition area of plants on the content of essential oils in the raw material of 
Melissa during the first year of vegetation 

Scheme of planting seedlings, cm 
(thousand plants /ha) 

Essential oil content,% Conditional yield of 
essential oil, kg / ha 

60х10 (166,7) 
0,53 20,25 

60х20 (83,3) 
0,72 31,32 

60х30 (55,6) 
0,57 25,59 

60х40 (41,7) 
0,35 14,74 

 
The obtained results indicate that the content of essential oils in dry grass of Melissa was the best in 

the condition with the plant density of 55.6 thousand plants / ha, where this indicator was the highest — 
0.72%. The increase in the number of plants reduced the content of essential oils, with the density of 83.3 
thousand plants / ha containing 0.58%, and the density of 166.7 thousand plants / ha was even lower — 
0.35%. 

The largest conditional yield of essential oil from 1 hectare of 31.32 kg / ha was recorded in the 
version with the density of 55.6 thousand plants / ha. It was caused by the fact that in this variant raw 
material, dry grass, had a significant proportion of leaves (66.9% ) with the highest content of essential 
oil, the stems of melissa practically don’t contain any essential oils. Increasing the number of plants per 
unit area increased the yield of the crop, but at the same time reduced the content of essential oil and the 
percentage of leaves in the raw material, and as a consequence, it reduced the conditional yield of 
essential oil per unit area. The lowest value of this indicator (14.74 kg / ha) was recorded in the variant for 
the density 166.7 thousand kg / ha. 
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Conclusions 

While the development and improvement of the elements of the technology of cultivation of Melissa 
Officinalis, certain regularities of the influence of nutrition area on the productivity and quality of raw 
materials have been identified. 

The obtained results indicate that while increasing the nutrition area the height of plants decreases, 
the weight of the aboveground part and the area of the leaf surface increase. As for biometric growth and 
development, the most optimal scheme of cultivating melissa was 60x40 cm (41.7 thousand plants/ha). In 
this variant, the largest area of leaves was found to be 0,543 m2 / plants and the highest weight of the 
aboveground part is 296.2 g / plants. 

Taking into consideration the output of raw materials per unit area, the best variant is with the planting 
density of 83.3 thousand plants / ha, where the yield during the first year was 4.53 t / ha, during the 
second 6.99 t / ha. The increase of plant density for more than 83.3 thousand / ha or the decrease of this 
indicator, reduces the yield of melissa. 

It has been established that the content of essential oils in dry grass of Melissa is the best in the 
condition with the density of plants at 55.6 thousand plants / ha, where this indicator is the highest 0.72%. 

Consequently, based on the results of the research, the schemes of 60x20 and 60x30 cm (55.6 to 
83.3 thousand plants / ha) can be recommended for the cultivation of Melissa Officinalis. It guarantees 
the receipt of high yields of raw materials of the proper quality. 

 
References 
 1. Nalezhna praktyka kultyvuvannia i zboru likarskoi roslynnoi syrovyny (GECP) yak harantiia yakosti 

likarskoi roslynnoi syrovyny i preparativ na yii osnovi (2018). [Good practice in the cultivation and 
collection of medicinal plant material (GECP) as a guarantee of quality of medicinal plant material and 
preparations on its basis]. Scientific and practical manual. Lubny: «Lubny». [in Ukr.]. 

 2. Bilenko, V.H., Yakubenko, B.Ie., Likar, Ya.O., Lushpa, V.I. (2015). Likarski roslyny: tekhnolohii 
vyroshchuvannia ta vykorystannia [Medicinal plants: cultivation and use technologies]. Zhytomyr: Ruta. [in 
Ukr.]. 

3. Pryvedeniuk, N.V., Hubanov, O.H., Ustymenko, O.V. (2015). Rozsadnyi sposib vyroshchuvannia 
valeriany likarskoi, ekhinatsei purpurovoi, sholomnytsi baikalskoi u vidpovidnosti do vitchyznianykh ta 
yevropeiskykh norm (rekomendatsii) [Seedlings method of cultivation of valerian medicinal, purple 
echinacea, Baikal cologne according to national and European norms (recommendations)]. Lubny: 
«Lubny». [in Ukr.]. 

 4. Pryvedeniuk N.V., Shatkovskyi A.P., Shevchuk N.M. (2017). Intensyv dlia likarskykh trav [Intensive 
for medicinal herbs]. Farmer, 2 (86),108-112. [in Ukr.]. 

 5. Shalaby, A.S., Khattab, M.D., El-Gamassy, A. and El-Gamassy, K. (1993). [Cultivation of Melissa 
officinalis in Egypt; 1. Effects of fertilization, spacing and planting season]. Acta hortic.115-120. 

 6. Ushkarenko, V.A., Fedorchuk, M.I., Rostiagov, V.D., Fedorchuk, V.G. (2004). Efiromaslichnye i 
lekarstvennye rasteniya [Ephimoslaw and medicinal plants] a manual. Kherson: Aylant. [in Russ.]. 

 7. Saglam, C., Atakisi, I., Turhan, H., Kaba, S., Arslanoglu, F. & Onemli, F. (2004). [Effect of the 
propagation method, plant density, and age on citric balm (Melissa officinalis) herb and oil yiel]. New 
Zealand Journal of Crop and Horticultural Science, 32 (4), 419-423. 

 8. Osman Sari, A., Ceylan, A. (2002). [Yield Characteristics and Essential Oil. Composition of Lemon 
Balm (Melissa officinalis L.) Grown in the Aegean Region of Turkey]. Turkish Journal of Agriculture and 
Forestry, 26, 217-224. 

 9. Tekhnolohii vyroshchuvannia silskohospodarskykh kultur za kraplynnoho zroshennia 
(rekomendatsii) (2015). [Technologies of cultivation of agricultural crops for drip irrigation 
(recommendations) (scientific edition)]. Ed. M.I. Romashchenko. IVPIM NAAN. Kyiv: Comprint. [in Ukr.]. 

 10. Brikin, A.I. (1981). Provedenie polevykh opytov s lekarstvennymi kulturami [Conducting field 
experiments with medicinal crops]. Мoscov. [in Russ.]. 

 11. Goryanskiy, M.M. (1970). Metodika polevykh opytov na oroshaemykh zemlyakh [Field experiment 
on irrigated lands]. Kyiv: Harvest. [in Russ.]. 

 12. Dospekhov, B.A. (1985). Metodika polevogo opyta (s osnovami statisticheskoy obrabotki 
rezultatov issledovaniy) [Field experiment technique (with the basics of statistical processing of research 
results)]. Мoscow: Agropromizdat. [in Russ.]. 

 13. Porada, O.A. (2007). Metodyka formuvannia i vedennia kolektsii likarskykh roslyn [Method of 
formation and maintenance of collections of medicinal plants grew]. Poltava: PDAA. [in Ukr.]. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


