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Abstract - In the present study, we investigated the plant growth characteristics and biological activity of four asparagus
cultivars grown using two cultural methods and tested the possibility of domestic open field. The number of shoots, buds,
roots, shoot and root fresh and dry weights, and total dry weight of the four asparagus cultivars grown in a plastic house were
higher than those of the same cultivars grown in an open field. Of the cultivars grown in the open field, Jersey Giant had
greater shoot number than the other cultivars. In plastic house cultivation, the number of buds in Jersey Supreme was greater
than the other cultivars. The total flavonoid content of the Jersey Giant was greater than the other cultivars, but cultural
method was unaffected. The total polyphenol contents in asparagus cultivars grown in the plastic house were higher than
those of cultivars grown in the open field. The total polyphenol content of the Jersey Giant grown the plastic house was
significantly higher than those of other cultivars. Antioxidant activity such as catalase (CAT) and peroxidase (POX) did not
differ significantly with cultural methods and among the cultivars. Ascorbate peroxidase (APX) activity of asparagus
cultivars grown in the open field was higher than that of cultivars grown in the greenhouse; the highest APX activity was
detected in UC157. Thus, greenhouse cultivation is expected to improve plant growth characteristics and biological
activities of asparagus cultivars; each cultural method should be considered when selecting a suitable cultivar for high yield
and high bioactive compound content.
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Table 1. Shoot number of four asparagus cultivars grown in both greenhouse and open field cultivation at week 9 after planting

Location Cultivar Initial Shoot numbers per plant”
(A) (B) shoot (no.) 1 2 3 4 5 6 7 8 9
Jersey Giant 4.8b 6.labc” 6.8b  7.2bcd 9.6ab 10.8ab 12.1ab 123ab 13.2a 13.2a
Plastic Jersey Supreme 5.0b 5.7bc 7.2ab  7.5abc 10.0a 114a 12.0ab 12.6a 12.4ab 13.7a
house  NJ953 5.0b 5.6bc 55¢  7.0cd 8.7bc 10.6ab 11.lab 1labc  12.1ab 12.4ab
UC157 5.0b 6.3ab 7.1ab  8.3a 10.0a 11.8a 124a 11.7ab 12.6ab 12.5ab
Jersey Giant 53a 6.7a 7.8a  8.2ab 8.8abc 10.5ab 10.4bc 10.5bcd 10.7b  11.1b
Open Jersey Supreme 5.0b 5.7bc 6.7b 7.4abcd  7.5de 8.5¢ 8.8cd 8.8de 8.7¢c 9.0c
field  NJ953 5.0b 5.4c 6.5b  6.4d 6.7¢ 8.0c 8.2d 8.3e 8.2¢ 8.5¢
UC157 5.0b 6.labc  7.0ab 7.8abc  83cd 9.3bc  93cd 9.6cde 8.7c 9.0c
AX ns ns ns ns sk skesksk seksk skksk sksksk ksksk
B ns kg k3% ksk kg * * * ns ns
A x B ns ns ns ns ns ns ns ns ns ns

“Each value is the mean of nine replications per treatment.
YMeans within columns sharing the same letter are not significantly different by Duncan’s multiple range test at P< 0.05.
*NS, *, ** #*** jndicates not significant or significant at the P< 0.05, or P< 0.01, or P< 0.001 level, respectively.
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Table 2. Bud number, root number, shoot and root weight, total dry weight and root to shoot ration of four asparagus cultivars grown
in both greenhouse and open field cultivation

Location Cultivar Bud Root Fresh wt (g) Dry wt (g) Total dry wt  Root:
(A) (B) (no.)’ (no.)  Shoot Root Shoot  Root (2 shoot ratio
Jersey Giant 282ab"° 48.7bc 69.4a  59.9bc 15.0a  10.4ab 25.4ab 0.69¢
. Jersey Supreme 30.0a 53.0b 68.0a 78.5a 16.1a 13.9a 30.0a 0.86¢c
Plastic house
NJ953 21.0bcd 51.5bc  63.7a  51.5dc 13.8a  10.5ab 24.3b 0.76¢
UC157 252abc  66.5a  693a  73.5ab 1552 13.2a 28.7ab 0.85¢
Jersey Giant 242abc  41.7cd  14.1b  49.2cd 4.0b 10.7ab 14.7¢ 2.67ab
Jersey Supreme 17.0cd 31.7d 11.8b  43.2cd 33b 10.2ab 13.5¢ 3.09a
Open field
NJ953 15.0d 327d 11.2b  36.4d 3.2b 7.9b 11.1c 2.46b
UC157 20.2bcd  31.7d  149b  47.3cd 43b 1l.4ab 15.7¢c 2.65b
AX sksk sk sksksk skekok skskosk * sk sksksk
B * ns ns * ns ns ns ns
A x B ns oK ns ns ns ns ns ns

“Each value is the mean of four replications per treatment.
"Means within columns sharing the same letter are not significantly different by Duncan’s multiple range test at P< 0.05.
*NS, *, ** % indicates not significant or significant at the P< 0.05, or P< 0.01, or P< 0.001 level, respectively.

Table 3. Total flavonoid and total polyphenol content of spear extracts of four asparagus cultivars grown in both greenhouse and
open field cultivation

Loz:/it)lon Cu(ll‘;l;/ar Total flavonoid content(mg L™y’ Total polyphenol content (mg-L")
Jersey Giant 5.3ab” 75.9a
. Jersey Supreme 4.6b 60.5b
Plastic house
NJ953 3.4c 57.9bc
UC157 3.2cd 53.5¢
Jersey Giant 5.8a 56.1bc
Jersey Supreme 4.5b 59.3b
Open field
NJ953 2.6cd 47.5d
UC157 2.4d 45.3d
Ax ns skkk
B skskesk skskk
A xB ns ok

“Each value is the mean of three replications per treatment.
*Means within columns sharing the same letter are not significantly different by Duncan’s multiple range test at P< 0.05.
NS, *, *# k% indicates not significant or significant at the P< 0.05, or P< 0.01, or P< 0.001 level, respectively.
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5} o] 28 ol AT} G 202 Ul 9IrHCha and
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Al Aot al (2012)©] B3 9 Bolo] CAT EH4-2- 17,7 (Unit/ng protein)
Z =392 ol A Ajulet AL 53, 5~75.9 mg/LE = 0]%thBoo et al,, 2011)+= X 119} v & ] & Ho|iTh,
] RSt #12] 45 3~59. 3 mg/Lo]| B8] WS AFFS LRt Ascorbate peroxidase (APX) Zd-2 3R Afafiol A= 58,0~
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*“1

Table 4. Antioxidant enzyme activity of spear extracts of four asparagus cultivars grown in both greenhouse and open field cultivation

Location Cultivar Activity (Unit/mg protein)” Activity (inhibition rate %)
(A) (B) CAT APX POX SOD
Jersey Giant 1.2b¢” 110.3b 1.9a 58.5ab
. Jersey Supreme 0.9bc 58.0c 2.7a 60.3a
Plastic house
NJ953 0.6¢c 132.5b 1.9a 63.9a
UC157 0.4c 166.4a 1.9a 49.2¢
Jersey Giant 2.4a 107.4b 2.4a 60.6a
Open field Jersey Supreme 0.3c 117.5b 2.3a 59.0ab
NJ953 0.4c 131.9b 1.8a 59.5ab
UC157 1.6ab 181.3a 1.7a 51.8bc
A" ns * ns ns
B skoksk dksk ns kk
A xB o * ns ns

“Each value is the mean of three replications per treatment.
YMeans within columns sharing the same letter are not significantly different by Duncan’s multiple range test at P< 0.05.
NS, *, ** **#* indicates not significant or significant at the P< 0.05, or P< 0.01, or P< 0.001 level, respectively.

-500 -



WollA] &g At g i
T30 o 2 e, st 75 R Boo et al,
2011), 1| BE APX B S0l A= UCISTS Aol A] Al
S o] 32 Ao 4

Peroxidase (POX)+= SODo|| 23} A% HoO S 7|22 0]
8310 00} HOZ ThARA]Z &= Bar 59| slURIH|(Jeong et
al., 2001), POX THIL- 3R Zelo Al 1.9~2.7 (Unit/mg
protein)©] 1.0, =] Zufjof| A= 1.7~2.4 (Unit/mg protein)
= Al 1R ol 2] 7t IGIE. POX 2488 F8tll )7t
eldet,

Superoxide dismutase (SOD) AL 319~ Aufjol A=
49,2~63,9%%.°.H, =X| Aol A= 51.8~60,6%% UEFH=
ol Afal R 2E] o)A glgith. 5 SOD &4 UCIST
o] 3k gl e 2] Aol A 7Hg kT, SOD= Al 354
£0] AL 224 AA )= superoxide aniond IHASKA R
Z2FA) 7)1 W (Fridovich, 1989), oA YA H.0.S CATSH
peroxidase”} &= Z12HE] o] H/44S AASHA HH(Yu et al,
2005), E AR} AA0] A3k At F 0 2 HE Al A
£ Hoske sagt dojrlder d#A QItkChoi and
Chung, 2003; Kang et al., 2007; Kang et a/,, 2009), 1&]22
SOD ZH] Sl A= NJ9533F o] SOD B0l 2 58
Aeeto] ApfERs Ao] £ A0 Ak

M,
oZ
__>‘4_|“
i
i
fog
ol
o,
rir
L2
O]
filo
i)
i
=
EhS

i}

O
K
o

i

NN

B = 28 dAR] (PI011693022016) 2] A0

QAT olATE A 4 BEE o)85lo] 519 9 x|
Aol w2 AP A} Al E 8RS 2ARl] ) 1A
Al 7154 AESP] skl Aee Salstolt, A
of ofsi ofAutelrlA0] AR 7] i, 0] A, Hel
o] 7, ARROL sl AT A8 S D AR AEEe 5
25 Aol A 1) At §ofshA] S otet, Aol
2] Aol Jersey Giant7} ThE: EEEHT} A4 27] 74
7HSL0J51 WL, 5192 Aol A Jersey Supremed] 0]
A e B SR oS Bkt F BehuiolE 3
2o A} ol wek oldo] UERUA] GRIAI Jersey

Ol

Aol whE ofswmtetA 2 4 F5o] AT Y| vla

Gianto| A the FEEH Tt o =9kth he-2ofA] Auje ofA
HAL FF0 T Eelvls S A Aok =80T
Jersey Giant®] & E2|7ls FHF2 sk Aol A o2 E5
Zroll= 714 =9)t}, Catalase (CAT) U Peroxidase (POX) E4J
& Al B 7ol fro/de LERHA] 34Th Ascorbate
peroxidase (APX) ©/d-2 =] AfufjollA] Sh-A AujETt o 3=
UL, FEH RS UCISTONA 718 =7 Urekyith mebA, of
sl 52 Al W ARl A Bk Al Ey
2ol x| At 22 FHE /1) B 4 oL Rl 42
Al w2 ARt opAukepA L FE A o 2 H AR
HE A e Bast o

References

Benson, B.L. 2012. Update of the world’s asparagus production
areas, spear utilization and production periods. Acta Hortic.
950:87-100.

Boo, H.O., S.J. Hwang, C.S. Bae, S.H. Park and W.S. Song.
2011. Antioxidant activity according to each kind of natural
plant pigments. Korean J. Plant Res. 24(1):105-112 (in
Korean).

Cha, J.Y. and Y.S. Cho. 2001. Biofunctional activities of citrus
flavonoids. J. Korean Soc. Agric. Chem. Biotechnol. 44(2):
122-128 (in Korean).

Chen, G.X. and K. Asada. 1989. Ascorbate peroxidase in tea
leaves: occurrence of tow isozymes and the differences in
their enzymatic and molecular properties. Plant Cell Physiol.
30(7):987-998.

Chin, C.K. and S.A. Garrison. 2008. Functional elements from
asparagus for human health. Acta Hortic. 776:219-225.

Choi, J.K., Y.S. Kwon and Y.H. Yu. 1981. Studies on the
control of stem blight of asparagus caused by Phoma aspargi
Sacc. Korean J. Plant Prot. 20(2):117-121 (in Korean).

Choi, Y.J. and H.D. Chung. 2003. Interspecific differences in
H»0, production and antioxidant activity in chilling treated
tomato (Lycopersicon spp.) plants. J. Korean Soc. Hortic.
Sci. 44(5):644-648.

Dewanto, V., X. Wu, K.K. Adom and R.H. Liu. 2002. Thermal
processing enhances the nutritional value of tomatoes by
increasing total antioxidant activity. J. Agric. Food Chem.
50(10):3010-3014.

Egley, G.H., R.N. Paul, K.C. Vaughn and S.O. Duke. 1983.

Role of peroxidase in the development of water-impermeable

-501 -



WG Korean J, Plant Res, 29(4) : 495~503(2016)

seed coats in Sida spinosa L. Planta 157:224-232.

Fanasca, S., Y. Rouphael, E. Venneria, E. Azzini, A. Durazzo
and G. Maiani. 2009. Antioxidant properties of raw and
cooked spears of green asparagus cultivars. Intl. J. Food Sci.
Technol. 44:1017-1023.

Fridovich, 1. 1989. Superoxide dismutases. An adaptation to a
paramagnetic gas. J. Biol. Chem. 264(14):7761-7764.

Guerrero, T.E., P. Vejarano, J.L. Paredes and R. Cépeda. 2012.
Phytochemical screening and quantification of total flavonoids
of canned white asparagus (Asparagus officinalis). Acta
Hortic. 950:241-245.

Heo, B.G., Y.J. Park, S.J. Lee, K.S. Kim, J.Y. Cho and H.O.
Boo. 2012. Antioxidant enzyme activity and antimicrobial
activity of Isatis tinctoria extract. Korean J. Plant Res.
25(5):543-549 (in Korean).

Jeong, H.J., E.H. Kim, K.J. Lee, G.Y. Chung, J.K. Lim, J.M.
Yoo, Y.E. Shim and J.H. Park. 2001. Evaluation of the
antioxidant potential and enzyme activities in species of
Rhus. Korean J. Plant Res. 14(3):220-228 (in Korean).

Jia, Z., M. Tang and J. Wu. 1999. The determination of
flavonoid contents in mulberry and they scavenging effects
on super-oxide radicals. Food Chem. 64(4):555-559.

Kang, N.J., J.K. Kwon, H.C. Rhee, H.B. Jeong and H.T. Kim.
2003. Antioxidant enzymes as defense mechanism against
oxidative stress induced by chilling in Cucurbita ficifolia
leaves. J. Korean Soc. Hortic. Sci. 44(5):605-610 (in Korean).

Kang, N.J., M.W. Cho and K.H. Kang. 2009. Accumulation of
soluble solids and activation of antioxidant enzymes by
deficit irrigation in fresh tomato fruits. Korean J. Hortic. Sci.
Technol. 27(3):343-352.

Kang, N.J., M.W. Cho, H.C. Rhee, Y.H. Chol and Y.C. Um.
2007. Differential Responses of antioxidant enzymes on
chilling and drought stress in tomato seedlings (Lycopersicon
esculentum L.). J. Bio-Environ. Con. 16(2):121-129 (in
Korean).

Kawaguchi, K., T. Mizuno, K. Aida and K. Uchino. 1997.
Hesperidin as an inhibitor of lipases from porcine pancreas
and pseudomonas. Biosci. Biotechnol. Biochem. 61(1):102-104.

Ku, Y.G., D.J. Woolley, A.R. Hughes and M.A. Nichols. 2007.
Temperature effects on dormancy, bud break and spear
growth in asparagus (4sparagus officinalis L.). J. Hortic.
Sci. Biotechnol. 82:446-450.

Lee, J.H., J.H. Bae and Y.G. Ku. 2013. Effect of two male
cultivars of asparagus with low temperature treatment on

bud breaking and spear growth. Korean J. Hortic. Sci.

Technol. 31(2):141-145 (in Korean).

Lee, J.W., B.G. Heo, J.H. Bae and Y.G. Ku. 2015. Comparison
of plant growth, dormancy breaking, yield. and biological
activities of extracts in four asparagus cultivars. Korean J.
Hortic. Sci. Technol. 33(5):796-804 (in Korean).

Lee, JJW., J.H. Lee, .H. Yu, S. Gorinstein, J.H. Bae and Y.G.
Ku. 2014. Bioactive compounds, antioxidant and binding
activities and spear yield of Asparagus officinalis L. Plant
Foods Hum. Nutr. 69:175-181.

Maeda, T., K. Honda, T. Sonoda, S. Motoki, K. Inoue, T.
Suzuki, K. Oosawa and M. Suzuki. 2010. Light condition
influences rutin and polyphenol contents in asparagus spears
in the mother-fern culture system during the summer-
autumn harvest. J. Jpn. Soc. Hortic. Sci. 79(2):161-167.

Motoki, S., H. Kitazawa, T. Maeda, T. Suzuki, H. Chiji, E.
Nishihara and Y. Shinohara. 2012. Effects of various
asparagus production methods on rutin and protodioscin
contents in spears and cladophylls. Biosci. Biotechnol.
Biochem. 76(5):1047-1050.

Motoki, S., K. Matsunaga, T. Maeda, and T. Kutsuzawa. 2008.
Selection of asparagus cultivars for cold areas of Japan. Acta
Hortic. 776:357-365.

Nakano, Y. and K. Asada. 1981. Hydrogen peroxide is
scavenged by ascorbate specific peroxidase in spinach
chloroplast. Plant Cell Physiol. 22(5):867-880.

Ryu, T.S. and S.T. Kwon. 2008. Cell viability and antioxidant
enzyme activity in the cell of ginseng treated with soil
extracts. Korean J. Plant Res. 21(4):324-328 (in Korean).

Seong, K.C., J.S. Lee, S.G. Lee and B.C. Yoo. 2001.
Comparison of growth characteristics by varieties and
effects of rain shelter and mulching on the production of
asparagus (Asparagus officinalis L.). J. Bio-Environ. Cont.
10(3):187-196 (in Korean).

Shao, Y., C.K. Chin, C.T. Ho, W. Ma, S.A. Garrison and M.T.
Huang. 1996. Anti-tumor activity of the crude saponins
obtained from asparagus. Cancer Lett. 104:31-36.

Shou, S., G. Lu and X. Huang. 2007. Seasonal variations in
nutritional components of green asparagus using the mother
fern cultivation. Sci. Hortic. 112:251-257.

Sun, T., J.R. Powers and J. Tang. 2007. Evaluation of the
antioxidant activity of asparagus, broccoli and their juices.
Food Chem. 105:101-106.

Woolley, D.J., E. Daningsih, and M. Nichols. 2008. Bud
population dynamics and productivity of asparagus. Acta
Hortic. 776:429-433.

-502 -



Aol whE ofswmtetA 2 4 F5o] AT Y| vla

Yu, H.H., Y.H. Kim, S.Y. Jung, M.K. Shin, R.K. Park, H.S. So, antioxidant enzyme activities in HEI-OCI auditory cells.
B.H. Jeong and Y.O. You. 2005. Effect of the ethanol extract Korean J. Oriental Physiol. Pathol. 19(6):1557-1562 (in
from steamed roots of Rehmannia glutinosa on the Korean).

(Received 25 March 2016 ; Revised 12 July 2016 ; Accepted 20 July 2016)

-503 -




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


