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ABSTRACT

Leaves of sweet potato are rich in bioactive
compounds, including vitamins, proteins,
minerals, antioxidants, dietary fibers, essential
fatty acids and other healthful elements. In
particular, the total phenolics content has received
much attention worldwide recently. This study
aimed to investigate the effects of leaf positions
and harvest time on the total phenolics content
and the free radical scavenging activity of DPPH.
Results indicated that apical bud and the first
fully expanded leaf had the maximum total
phenolics content in both spring and fall crops.
Similar results were found in free radical
scavenging activity, both apical bud and the first
fully expanded leaf had the best scavenging
activity of DPPH. Further, free radical scavenging
activity of DPPH in Spring Crop was significantly
affected by harvest time, but not in total phenolics
content.

Key words: Sweet potato leaf, Leaf position,
Harvest time, Total phenolics content,
Free radical scavenging activity of
DPPH.
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e Rt - LFRIEN%SE (Huang et al. 2006,
Liao et al. 2011) - ZEIEZHHESE 71 5
AR - B ORI - HERBONE -
#J 2 2 4 ERIR]BHAGERIL - MR BEE A=
SE1EHE (Lee et al. 1996, Lai 2007) ©
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W - AR AR EBESALGFEN
R (Kano et al. 2005, Huang et al. 2006,
Teow et al. 2007, Carvalho et al. 2010,
Johnson and Pace 2010, Liao et al. 2011) - #X
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WS E R AR L E & & RS = B5E
R RO 2 > H 722 5803 (Chen et al.
2003, Cano and Arnao 2005, Chiu and Lin,
2005, Mamati et al. 2006) °
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DPPH HHEEREEISIHEEERE -
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TS AE B P - #8012 & ) DPPH HiHH
FAGFREET B A FZEN L BE % -
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g1~ =3, 43.6 mg Trolox 100 g J 55—
%52 51.0 mg Trolox 100 g » 1fij btk 7175 B fij
A (THA BT F R R T AE - TRKAE
KB - SERAEFFSRKE - HR R
& 8 S DPPH yEBREREAE R THA B3 —
TE > B GRIEQTIGH B 2 AT AE -

BN ZFHEANSE S » Cano and Arnao
(2005) 3 A = A [A] ieh i L Z FLSAA LT 1R
WZES » DURASFIZEN (B ~ IZE ~ thZE >

Table 1. ANOVA of total phenolics content and free radical scavenging activity of DPPH in different leaf

positions and harvest times in Spring Crop.

MS

SOV DF Total phenolics Free radical scavenging

content activity of DPPH
Leaf position (L) 3416.6%** 7795.1%%*
Harvest time (H) 0.709 488.4**
LxH 3.272 472.9%+*
Error 28
Total 41

*,** and *** denote significant at 5%, 1% and 0.1%, respectively.

Table 2. ANOVA of total phenolics content and free radical scavenging activity of DPPH in different leaf

positions and harvest times in Fall Crop.

MS

SOV DF Total phenolics Free radical scavenging

content activity of DPPH
Leaf position (L) 3892.7%* 6069.5***
Harvest time (H) 476 523
LxH 13.07*** 482.9
Error 28
Total 41

*,** and *** denote significant at 5%, 1% and 0.1%, respectively.
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Table 3. Significant tests of differences among leaf positions in total phenolics content and free radical

scavenging activity of DPPH in Spring Crop.

Free radical scavenging activity
of DPPH (mg Trolox 100 g fw)

Leaf Total phenolics content
position (mg Gallic acid 100 g fw)
Apical bud 54.2a*

st leaf 50.4b

2nd leaf 3.95¢

3rd leaf 3.72cd

4th leaf 3.88¢

5th leaf 3.79cd

6th leaf 2.40d

LSDo.05 1.47

118.82
113.7a
51.0¢
43.6¢
61.7b
43.1¢c
27.84
9.13

* Values with the same letters in each column are not significant difference at P =0.05 by LSD test.

Table 4. Significant tests of differences among leaf positions in total phenolics content and free radical

scavenging activity of DPPH in Fall Crop.

Free radical scavenging activity
of DPPH (mg Trolox 100 g fw)

Leaf Total phenolics content
position (mg Gallic acid 100 g fw)
Apical bud 60.42

1st leaf 50.3b

2nd leaf 5.49¢

3rd leaf 3.20d

4th leaf 3.404d

5th leaf 3.40d

6th leaf 2.22d

LSDy.05 1.78

117.82

108.12
61.2b
52.1be
41.6¢
50.5be
41.9¢
12.7

* Values with the same letters in each column are not significant difference at P =0.05 by LSD test.
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H HEGEREE ST S5 2 2 - MEEABER
IWHARZ i B & {E2 DPPH H HEIERREE
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DPPH H HEIEFRAE ST L S A SRk R 1 s TH
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FIER 2R BRI - FFE R SRV EEZ 5 — RANES
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Table 5. Significant tests of differences between harvest time in total phenolics content and free radical
scavenging activity of DPPH in Spring Crop.

Free radical scavenging activity
of DPPH (mg Trolox 100 g fw)

Harvest Total phenolics content
time (mg Gallic acid 100 g fw)
1st harvest time 17.3

2nd harvest time 17.6

LSDo 05 ns

62.3v"
69.1a
4.88

* Values with the same letters in each column are not significant difference at P = 0.05 by LSD test.

Table 6. Significant tests of differences among leaf position and harvest time combinations in phenolics

content and free radical scavenging activity of DPPH in Spring Crop.

L x Hx

Apical bud, Ist harvest time
Apical bud, 2nd harvest time
1st leaf, Ist harvest time

1st leaf, 2nd harvest time
2nd leaf, 1st harvest time
2nd leaf, 2nd harvest time
3rd leaf, Ist harvest time
3rd leaf, 2nd harvest time
4th leaf, Ist harvest time
4th leaf, 2nd harvest time
5th leaf, Ist harvest time
5th leaf, 2nd harvest time
6th leaf, Ist harvest time
6th leaf, 2nd harvest time
LSDo 05

Total phenolics content
(mg Gallic acid 100 g fw)

Free radical scavenging activity
of DPPH (mg Trolox 100 g fw)

53.2 119.0a
55.2 118.62
51.7 114.52
49.2 112.92
3.9 49.0¢
4.00 53.1¢
2.6 25.84
41 61.4bc
4.1 68.9b
3.7 54.5¢
3.2 29.7d
44 56.4bc
24 29.04
24 26.64
ns 14.2

* Values with the same letters in each column are not significant difference at P =0.05 by LSD test.
x L x H: Interaction of leaf position and harvest time.
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Table 7. Significant tests of differences among leaf position and harvest time combinations in phenolics
content and free radical scavenging activity of DPPH in Fall Crop.

Total phenolics content
(mg Gallic acid 100 g fw)

LxHx

Free radical scavenging activity
of DPPH(mg Trolox 100 g fw)

Apical bud, Ist harvest time
Apical bud, 2nd harvest time
1st leaf, Ist harvest time

1st leaf, 2nd harvest time
2nd leaf, Ist harvest time
2nd leaf, 2nd harvest time
3rd leaf, Ist harvest time
3rd leaf, 2nd harvest time
4th leaf, 1st harvest time
4th leaf, 2nd harvest time
5th leaf, Ist harvest time
5th leaf, 2nd harvest time
6th leaf, Ist harvest time
6th leaf, 2nd harvest time
LSDo.05

60.63* 119.3
60.3a 116.2
53.7b 108.0
46.8¢ 108.1
4.1e 48.6
6.9d 73.8
3.4e 65.9
3.0e 38.3
3.3¢ 33.5
3.5¢ 36.3
3.5¢ 58.6
3.3¢ 424
2.1e 419
2.3e 42.0
25 ns

* Values with the same letters in each column are not significant difference at P =0.05 by LSD test.
x L x H: Interaction of leaf position and harvest time.
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Fall Crop.



W H#EEF IE LR T 105

EHFEEAPUAALE M ZEH » Huang
et al. (2006)F1 Liao et al. (2011)%2 Sz bR T #& iy
GERHEBAEREI AR LI - KET
HALYE ~ RS EVUR LB R H Al B
ATEYIAE H L ETEBR R S RE M A A2 27
TE(Islam et al. 2003, Teow et al. 2007) » H. /i
T (R 2 Prsa e 1) =2 HAE L &) )
IR RS B - KIILEAENREET

E1tEETI(Teow et al. 2007)- [tk 4} - Laura et al.

(2004)#1 Carvalho et al. (2010)#z & g fBE
52 1 i Y et B B30 15 5 2B RS o B 7 A
HRE - BHEHENDEREERNE 2B LEY
BEEER KB - B H SR R I R
HIEEES - SRV R s - 5o
FH #2  Fs O PR G SUE » W i B M Y A2 9
o 3 FE A R ER 5% (Merzlyak and
Chivkunova 2000, Ramirez-Tortosa et al.
2001, Metwally et al. 2003, Albert et al.
2009) » ARaEE < AREURER S 2ESE
H DPPH HHAEERAE i - M R 8EZ
DPPH H HEHEREE 1 R A I AHEAL G
T () MIEEZ B ERER R B S
2 L A B ERYE - TS R ERRE
TEILREIE ZE1FAE s QP IELYE 2
T T RERE % B RFE N I AL - TR
B S AT BB 2 HURFEEBE ] 80 % FH
TER VST » RS HUEA LY E & i 58
LIRSS -

&S R SR SR B HERE AR
HESRE 2 DR Hh Y E 2R &z
IR Y 2 — - HRHBEARAPTIEL
T - EEF MR E LY E S ARS
% BAERE B - R R - RRE
NeE#EAL ~ HIHIEZ R ~ IR ~ BHE
[f11 i =5 L 22 FE B 7E B (chemoprevention) » 38
ATE B AR AU B0 Y E 8 ZEY) (Chen et
al. 2005, Jung et al. 2006, Huang et al. 2007,

Chen et al. 2008) = A FXERAG HRAUR - HEATHf
#al & & ) DPPH H HELERRRES A B %

2 RUUHRIRE R S B A EEEE -

TENT e PRSI A I B/ < DPPH H FRAL T
FREETI RAKTE ZHEW) & B B 8 - R
W& R R AR - S W R S I A
PEWESE - S8 - R SRR RER
AR PERE - A B IS 0 R B A R B R
F o XEEE A 2 L - R AT HEN
S ) o SR B R NI 2 A 2R
PRI -

5| SRk

Albert NW, DH Lewis, H Zhang, L] Irving, PE
Jameson, KM Davies (2009) Light-induced
vegetative anthocyanin pigmentation in
Petunia. J. Exp. Bot. 60:2191-2202.

Cano A, MB Arnao (2005) Hydrophilic and
lipophilic antioxidant activity in different
leaves of three lettuce varieties. Intl. J. Food
Prop. 8:521-528.

Carvalho IS, T Cavaco, LM Carvalho, P Duque
(2010) Effect of photoperiod on flavonoid
pathway activity in sweet potato [Ipomoea
batatas (L.) Lam.] leaves. Food Chem. 118:
384-390.

Chen CM, SC Li, YL Lin, CY Hsu, MJ Shieh, JF Liu
(2005) Consumption of purple sweet potato
leaves modulates human immune response:
T-lymphocyte functions, lytic activity of
natural killer cell and antibody production.
World J. Gastroenterol. 11:5777-5781.

Chen CM, YL Lin, CY Chen, CY Hsu, MJ Shieh, JF
Liu (2008) Consumption of purple sweet potato
leaves decreases lipid peroxidation and DNA
damage in humans. Asia Pac. J. Clin. Nutr. 17:
408-414.

Chen, CN, CM Liang, JR Lai, Y] Tsai, JS Tasy, JK
Lin (2003) Capillary electrophoretic
determination of theanine, caffeine, and
catechins in fresh tea leaves and oolong tea and
their effects on rat neurossphere adhesion and
migration. J. Agric. Food Chem. 51:7495-7503.

Chiu FL, JK Lin (2005) HLPC analysis of naturally
occurring methylated catachins, 3”- and 4”-
methyl-epigallocatechin gallate in various fresh
tea leaves and commercial teas and their potent
inhibitory effects on inducible nitric oxide



106 Crop, Environment & Bioinformatics, Vol. 9, June 2012

synthase in macrophages. J. Agric. Food Chem.

53:7035-7042.

Huang CY, JH Wu, CS Chang, YL Yeh, ST Chang
(2003) Influence of manufacturing processes
and harvesting seasons on the antioxidant
activity of tea extracts. (in Chinese with English
abstract) J. Exp. For. Nat. Taiwan Univ. 17
231-237.

Huang YC, YH Chang, YY Shao (2006) Effects of
genotype and treatment on the antioxidant
activity of sweet potato in Taiwan. Food Chem.
98:529-538.

Huang Z, B Wang, DH Eaves, ]M Shikany, RD
Pace (2007) Total phenolics and antioxidant
capacity of indigenous vegetables in the
southeast United States: Alabama collaboration
for cardiovascular equality project. Intl. J. Food
Sci. Nutr. 60:100-108.

Islam MS, M Yoshimoto, O Yamakawa (2003)
Distribution and physiological functions of
caffeoylquinic acid derivatives in leaves of
sweet potato genotypes. J. Food Sci. 68:111-
116.

Johnson M, RD Pace (2010) Sweet potato leaves :
properties and synergistic interactions that

promote health and prevent disease. Nutr. Rev.

68:604-615.

Jung U], MK Lee, YB Park, SM Jeon, MS Choi
(2006) Antihyperglycemic and antioxidant
properties of caffeic acid in db/db mice. J.
Pharmacol. Exp. Ther. 318:476-483.

Kano M, T Takayanagi, K Harada, K Makino, F
Ishikawa (2005) Antioxidative activity of
anthocyanins from purple sweet potato,
Ipomoera batatas cultivar Ayamurasaki. Biosci.
Biotechnol. Biochem. 69:979-988.

Lai XZ (2007) Overview of sweet potato industry.

(in Chinese) Taoyuan Dist. Agric. Res. Ext. Sta.

60:8-12.

Laura J, M Kaisu, K Sirpa, A Hohtola (2004)
Activation of flavonoid biosynthesis by solar
radiation in bilberry (Vaccinium myrtillus L.)
leaves. Planta 218: 721-728.

Lee HC, YC Lai, YS Chen (1996) Effects of plant
spacing and nitrogen fertilizations on the leaf
tips yield of a leafy sweet potato. (in Chinese

with English abstract) J. Agric. Res. China 45:
230-240.

Liao WC, YC Lai, MC Yuan, YL Hsu, CF Chan
(2011) Antioxidative activity of water extract of
sweet potato leaves in Taiwan. Food Chem.
127:1224-1228.

Liu X, S Ardo, M Bunning, ] Parry, K Zhou, C
Stushnoff, F Stoniker, L Yu, P Kendall (2007)
Total phenolic content and DPPH radical
scavenging activity of lettuce (Lactuca sativa L.)
grown in Colorado. Food Sci. Technol. 40:
552-557.

Mamati GE, Y Liang, ] Lu (2006) Expression of
basic genes involved in tea polyphenol
synthesis in relation to accumulation of
catechins and total tea polyphenols. J. Sci.
Food Agric. 86:459-464.

Merzlyak MN, OB  Chivkunova  (2000)
Light-stress-induced pigment changes and
evidence for anthocyanin photoprotection in
apples. J. Photochem. Photobiol. B: Biol. 55:
155-163.

Metwally A, I Finkemeier, M Georgi, K] Dietz
(2003) Salicylic acid alleviates the cadmium
toxicity in barley seedlings. Plant Physiol. 132:
272-281.

Padda MS, DH Picha (2008) Phenolic composition
capacity of  different
heat-processed forms of sweet potato cv.
‘Beauregard’. Intl. J. Food Sci. Technol. 43:
1404-1409.

Ramirez-Tortosa C, OM Andersen, PT Gardner,
PC Morrice, SG Wood, SJ] Duthie, AR Collins,
GG Duthie (2001) Anthocyanin-rich extract
decreases indices of lipid peroxidation and
DNA damage in vitamin e-depleted rats. Free
Radical Biol. Med. 31:1033-1037.

Shimada K, K Yahara, T Nakamura (1992)
Antioxidative properties of xanthan on the
antioxidation of soybean oil in cycodextrin
emulsion. J. Agric. Food Chem. 40:945-948.

Taga MS, EE Miller, DE Pratt (1984) Chia seeds as
a source of natural lipid antioxidants. J. Amer.
Oil Chem. Soc. 61:928-931.

Teow CC, VD Truong, RF McFeeters, RL
Thompson, KV Pecota, GC Yencho (2007)

and antioxidant



W H#EEF IE LR T 107

Antioxidant activities, phenolic and p-carotene
contents of sweet potato genotypes with
varying flesh colours. Food Chem. 103:829-838.

Wu GH, KL Ku, CF Chiou, CP Liu (2007) Effects
of different plucking crops on shoot characters

.

— i B

and individual catechins, and the correlations
among shoot characters and individual
catechins in large-leaf-type teas. (in Chinese
with  English  abstract)y Crop Environ.
Bioinform. 4:161-172.




<<
  /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




