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Abstract This study examined the antioxidant capacities of apple peel, grape peel, and sweet potato peel. The
antioxidant activities were evaluated using total phenolic contents, total flavonoids contents, DPPH radical scavenging
activity, ABTS radical cation scavenging activity, FRAP reducing power, and ORAC assay. The total phenolic (7.76
UM quercetin equivalent/g peel) and total flavonoids (1.03 uM quercetin equivalent/g peel) contents in apple peel were
significantly higher than in grape peel and sweet potato peel (P<0.05). The scavenging activities of DPPH and ABTS
radicals of a 70% ethanol extract of apple peel was 3.2-4.6 and 2.8-5.4 times high than those of grape and sweet potato
peel, respectively. In addition, the FRAP reducing power and ORAC assay of 70% ethanol extraction from apple peel
were significantly higher than those of the other samples. Therefore, apple peel can be used efficiently as a natural
antioxidant.
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2.6 Ferric reducing antioxidant
(FRAP) E8ls 24
FRAP 951912 0.3 M oM EAUES 58
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[Table 1] Total phenolic and flavonoid contents in 70%
ethanol extracts of apple peel, grape peel,
and sweet potatoes peel.

UM quercetin equivalent /g peel

TPC TFC
AP 776042 1.03+0.13*
GP 262+021° 0.18+0.01”
SPP 1.79+012° 0.30:0.02°

AP, apple peel; GP, grape peel; SPP, sweet potatoes peel UDifferent
letters means significant (P<0.05)

3.2 DPPH 2iC|Zt L ABTS 0|2

Ab AR, 22 44, atvk 4] DPPH 2o 2t
ABTS %ol 27s Arhk= Table 2 ¢} 2t} DPPH 2}
gz 2ASE A AE 1 goll= 1228 uM ascorbic
acid 3%, =74 1 goll+= 393 uM ascorbic acid 9%,
a7mg A 1 gollE 266 pM ascorbic acid o2
ZE ek Al 7HA] G Aol EA)sk= DPPH el 47
T2 At AAe] 2w AN i AR 747 32
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viel 468 o frodow g zow yehwTth
(P<0.05).
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[Table 2] Free radical scavenging ability of 70%

ethanol extract of apple peel, sweet
potatoes peel, and grape peel by DPPH and
ABTS.
UM ascorbic acid equivalent/g peel
DPPH ABTS
AP 12.28+2.36™ 23.15+1.16"
GP 393+0.13" 840+0.12°
Spp 2,66+0.08° 428+011°

AP, apple peel; GP, grape peel; SPP, sweet potatoes peel. DDifferent
letters means significant (P<0.05).
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(MM ig peel)
=

Ascorbic acid equivalent

AP GP SPP
AP, apple peel; GP, grape peel; SPP, sweet potatoes peel. Different

letters means significant (P<0.05).

[Fig. 1] Free radical scavenging ability of 70% ethanol
extract of apple peel, grape peel, and sweet
potatoes peel in FRAP

3.4 ORAC Hoil 2|t atitst &
ORAC Rl oI5k &kst &4 Advh= Fig. 2¢0 ur
el nlo} o) Al A 1 g2 351 M trolox &
T 42 1 g2 1.08 pM trolox B, 71k A2 1 g&
0.86 1M trolox &2 ORAC A57F YERT) Al 7F
7 449 ORAC A At Adol = AA3 17
nh AZET 242 3309 410 o oA o R =2 Ao
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Ao R o3 tstE S Kol Ao Ve
5 -

4 }

—t—

3 b

1} b

AP GP SPP

Trolox equivalent (uM /g peel)

AP, apple peel; GP, grape peel; SPP, sweet potatoes peel. Different

letters means significant (P<0.05).

[Fig. 2] Antioxidant ability of 70% ethanol extract of
apple peel, grape peel, and sweet potatoes
peel by ORAC assay



A AR 28-S A A, 2=, 9 a7ut B ok FEE9 S a8

4. &2 E
2 AT stolEAE o] th EAShE A Ee
AAFUIAAZAL] 27 BES AHA Aph, £
o) n wvk AAE 0% e Fastel 3w ¥
% % Fehuol= §% DPPH 2] 2 2715, ABTS

i

ool & 2715 FRAP 3%, ORAC assay S A8+
giksl &S AT ATEAT F EYeeET &
glH o) = Shefol| A= AL A o] 22t oF 3H)|, 34-57

e oe = A e A feHeR Aol
£ vehfolck =3 DPPH ot 27452 Akt 722
o] X%= 7K rl= 320, a7ul el vl 46w §-
A1, ABTS ol 275 Wek AL} o] X%
AARR= 284, 7wk AA RS 544 frolahAl -

425t9it}. ®uk olug}l FRAP 89152 oF 36HH ORAC

References

[1] T. Ismail, P. Sestili, S. Akhtar, "Pomegranate peel and fruit
extracts: a review of potential anti-inflammatory and
anti-infective effects”, J. Ethnopharmacol., 143, pp.
397-405, 2012.

DOL: http://dx.doi.org/10.1016/j.jep.2012.07.004

[2] MAF, "Director-general of investment evaluation and

Agricultural & forestry statistical
yearbook. The Ministry of Agriculture and Forestry
Korea, pp. 116. 2006.

[3] H. J. Whang, "Changes of phenolic compounds in Korean
apple (fuji) during maturation”. Korean J. Food & Nutr.,
12, pp. 364-369, 1999.

[4] K W. Lee, S. J. Lee, N. J. Kang, C. Y. Lee, H. J. Lee,
"Effects of phenolics in Empire apples on hydrogen

statistics bureau”.

peroxide-induced inhibition of gap—junctional intercellular
communication”. Biofactors, 21, pp. 361-365, 2004.
DOL http://dx.doi.org/10.1002/biof.552210168

[6] KK W. Lee, Y. J. Kim, D. O. Kim, H. J. Lee, C. Y. K. W.
Lee, "Major phenolics in apple and their contribution to
the total antioxidant capacity”, J. Agric. Food Chem., 51,

3771

pp. 6516-6520, 2003.
DOL: http://dx.doi.org/10.1021/5f034475w

[6] M. C. Denis, A. S. Dudonné, A. Montoudis, C. Garofalo, Y.
Desjardins, E. Delvin, E. Levy, "Apple peel polyphenols

and their beneficial actions on oxidative stress and
inflammation”, PLoS One., 8, €53725, 2013.
DOL http://dx.doi.org/10.1371/journal.pone.0053725

[71 K. Ali, F. Maltese, Y. Choi, R. Verpoorte, "Metabolic
constituents of grapevine and grape-derived products”,
Phytochem. Rev., 9, pp. 357-378, 2010.
DOL: http://dx.doi.org/10.1007/s11101-009-9158-0

[8] T. Sun, Q. Y. Chen, L. J. Wu, X. M. Yao, X. J. Sun,
"Antitumor and antimetastatic activities of grape skin

polyphenols in a murine model of breast cancer”, Food
Chem. Toxicol.,, 50, pp. 3462-3467, 2012.
DOL http://dx.doi.org/10.1016/].£ct.2012.07.037

[9] P. L. Rhodes, J. W. Mitchell, M. W. Wilson, L. D. Melton,
"Antilisterial activity of grape juice and grape extracts

derived from vitis vinifera variety ribier”, Int. J. Food

Microbiol., 107, pp. 281-286, 2006.

DOL http://dx.doi.org/10.1016/}.ijfoodmicro.2005.10.022
[10] J. Tomé-Carneiro, M. Gonzalvez, M. Larrosa, M.

Ya-ez-Gascon, F. Garcia- Almagro, J. Ruiz-Ros, F.

Tomas— Barberan, M. Garcia-Conesa, J. Espin,

"Grape

resveratrol  increases serum  adiponectin  and

downregulates inflammatory genes in peripheral blood

a triple-blind, placebo—controlled,
one-year clinical trial in patients with stable coronary
artery disease”, Cardiovasc. Drugs Ther., 27, pp. 37-48,
2013.
DOL: http://dx.doi.org/10.1007/s10557-012-6427-8

[11] R. Krikorian, T. A. Nash, M. D. Shidler, B. Shukitt-Hale,
J. A, Joseph,
improves memory function in older adults with mild
cognitive impairment”, Br. J. Nutr., 103, pp. 730-734, 2010.
DOL: http://dx.doi.org/10.1017/S0007114509992364

[12] C. Stockley, P. L. Teissedre, M, Boban, C. di Lorenzo, P.
Restani,
compounds in humans: a review”, Food Funct., 3, pp.
995-1007, 2012.
DOL: http://dx.doi.org/10.1039/c2f010208k

[13] H. J. Park, U. J. Jung, M. K. Lee, S. J. Cho, H. K. Jung,
J. H Hong, Y. B. Park, S. R. Kim, S. Shim, J. Jung, M.
S.  Choi, "Modulation of lipid metabolism by

polyphenol-rich grape skin extract improves liver

mononuclear cells:

"Concord grape juice supplementation

"Bioavailability of wine-derived phenolic

steatosis and adiposity in high fat fed mice”, Mol. Nutr.
Food Res., 57, pp. 360-364, 2013.
DOI: http://dx.doi.org/10.1002/mnfr.201200447




FFAE & =B Al5A A6, 2014

[14] A. C. Bovell-Benjamin, "Sweet potato: are view of its
past, present, and future role in human nutrition”, Adv.
Food Nutr. Res., 52, pp. 1-59, 2007.

DOI http://dx.doi.org/10.1016/51043-4526(06)52001-7

[15] H. S. Jeong, J. Hyun, J. H. Lee, "Antioxidant activity of
dietary fibers from tubers and stalks of sweet potato and
their anti-cancer effect in human colon cancer”, Appl.
Chem. Eng., 24, pp. 525-529, 2013.

[16] O. Folin, W, Denis, "On
phosphomolybdic compounds as color reagents”, J. Biol.
Chem.,, 12, pp. 239-243, 1912.

[171 M. I. N. Moreno, M. I Isla, A. R. Sampietro, M. A.
Vattuone, "Comparison of the free radical-scavenging

phosphotungstic—

activity of propolis from several region of Argentina”, J.
Enthropharmacol., 71, pp. 109-114, 2000.
DOI http://dx.doi.org/10.1016/S0378-8741(99)00189-0

[18] M.-]. Kim, M. K. Jeong, P.-S. Chang, J. H. Lee, "Radical
scavenging activity and apoptotic effects in HT-29 human

colon cancer cells of black sesame seed extract”, Int. J.
Food Sci. Tech., 44, pp. 2106-2112, 2009.
DOL http://dx.doi.org/10.1111/].1365-2621.2009.02044.x

[19] L F. F. Benzie, J. J. Strain, "Ferric reducing/ antioxidant
power assay- direct measure of total antioxidant activity

of biological fluids and modified version for simultaneous
measurement of total antioxidant power and ascorbic acid
concentration”, Methods Enzymol., 299, pp. 15-27, 1999.
DOL: http://dx.doi.org/10.1016/S0076-6879(99)99005-5
[20] B. Ou, M. Hampsch-Woodill, R. L. Prior, "Development
and validation of an improved oxygen radical absorbance

capacity assay using fluorescein as the fluorescent probe”,
J. Agric. Food Chem., 49, pp. 4619-4626, 2001.
DOL: http://dx.doi.org/10.1021/jf0105860

[21] S. D. Kunkel, M. Suneja, S. M. Ebert, K. S. Bongers, D.
K Fox, S. E. Malmberg, F. Alipour, R. K. Shields, C. M.
Adams, "mRNA expression signatures of human skeletal

muscle atrophy identify a natural compound that increases
muscle mass”, Cell Metab., 8 pp. 627-638, 2011.
DOL: http://dx.doi.org/10.1016/j.cmet.2011.03.020

[22]]. C. Brown, X. Jiang. "Activities of muscadine grape skin

and polyphenolic constituents against Helicobacter pylori”,
J. Appl. Microbiol., 114, pp. 982-989, 2013.
DOL http://dx.doi.org/10.1111/jam.12129

[23] C. Li, L. Zhang, "In vivo anti-fatigue activity of total
flavonoids from sweet potato[Ipomoea batatas (L.) Lam.]
leaf in mice”, Indian J. Biochem. Biophys., 50, pp. 326-329,
2013.

[24] A. Escarpa, M. Gonzalez, "High performance liquid
chromatography with diode-array detection for the

3772

performance of phenolic compounds in peel and pulp from
different apple varieties”, J. of Chromat., A823, pp.
331-337, 1998.
DOL: http://dx.doi.org/10.1016/S0021-9673(98)00294-5
[25] J. B. Golding, W. B. McGlasson, S. G. Wyllie, D. N. Leach,
"Fate of apple peel phenolics during cool storage”, J.
Agric. Food Chem., 49, pp. 2283-2289, 2001.
DOL http://dx.doi.org/10.1021/if0015266
[26] A. A. van der Sluis, M. Dekker, A. de Jager, W. M.

Jongen, "Activity and concentration of polyphenolic

antioxidants in apple: effect of cultivar, harvest year, and
storage conditions”, J. Agric. Food Chem., 49, pp.
3606-3613, 2001.
DOL: http://dx.doi.org/10.1021/5f001493u

[27] K. Wolfe, X. Wu, R. H. Liu, "Antioxidant activity of apple
peels”, J. Agric. Food Chem.,, 51, pp. 609-614, 2003.
DOL: http://dx.doi.org/10.1021/jf020782a

[28] J. Boyer, R. H. Liu, "Antioxidants of apples”, New York
Fruit Quarterly 11, pp. 11-15, 2003-2004.

[29] C.-1 Bunea, N. Pop, C. Matea, "Carotenoids, total

antioxidant activity of
grapes(Vitisvinifera) ~ cultivated in  organic  and
conventional systems”, Chem. Cent. J., 6, pp. 1-9, 2012.
DOL http://dx.doi.org/10.1186/1752-153X-6-66

[30] S.-K. Choi, X.-H. Zhang, J.-S. Seo, "Suppression of
oxidative stress by grape seed supplementation in rats”,
Nutr. Res. Pract., 6, pp. 3-8, 2012.
DOL: http://dx.doi.org/10.4162/nrp.2012.6.1.3

[31] G. M. Huber, H. P. Rupasinghe, "Phenolic profiles and
antioxidant properties of apple skin extracts”, J. Food Sci.,
74, pp. C693-C700, 2009.
DOL: http://dx.doi.org/10.1111/3.1750-3841.2009.01356.x

[32] C. Henriquez, S. Almonacid, 1. Chiffelle, T. Valenzuela, M.
Araya, L. Cabezas, H.  Speisky,
"Determination of antioxidant capacity, total phenoloc

polyphenols and

R.  Simpson,

content and mineral composition of different fruit tissue of

five apple cultivars grown in Chile”, Chil. J. Agr. Res., 70,

pp. 523-536, 2010.

DOL http://dx.doi.org/10.4067/S0718-58392010000400001
[33] I I. Rockenbach, L. V. Gonzaga, V. M. Rizelio, A. E. de

Souza Schmidt Gongalves, M. I Genovese, R. Fett,

"Phenolic compounds and antioxidant activity of seed and

skin extracts of red grape (Vitis vinifera and Vitis
labrusca) pomace from Brazilian winemaking”, Food Res.
Int., 44, pp. 897 - 901, 2011.

DOL: http://dx.doi.org/10.1016/j foodres.2011.01.049




A AR L85 AT A, 2=,

ol
=

a7 AR oge 222 GAs T

Z! 0] XkMi-Ja Kim) [H3| ]

* 20019 290 ¢ FElelRoota
s A EIPeL (ol Sl

20029 4€ ~ 2003¥ 2€ : Ohio

o

State University  Postdoctoral
Fellow
e 2003 3¢ ~ 2010d 2¢ : FE<]
Afetan AEGet} Aedms
¢ 20104 29 ~ 2011 29 : A3
gt oshdEged A7
A
e 20144 119 ~ @A AEosa AREes ap
aLg
<FiEop>
5AAE, Gt
! 7|(Young Gi Kim) [H3]9)]
e 199249 9¢ : IO ARAYGY
o2 B (1
e 2009 2¥ : AeWAE o
Shw Y5l (v
° 2013 49 ~ Al @ FmEgAt
AERFTTA A AENY
® 2013 12€ ~ @A : aTs=%
FANERERAL A7

¢ 20149 39 ~ A : IAY BEddATs ArY
020149 3¥ ~ A : AU WXAERETA HAL 4317)
< (WX, e

<A
71 AEE BEAETL S & MR
24 & #(Hyun-Soon Kim) H3|{]

02010 39 ~ 2012 8¢ @ 7]
o chAlef et MAL (HEA R
HE)

020149 39 ~ AA : A WA
Aaieted §5e gt Bk

020149 39 ~ A4 M BA

Aol A7

<zi b
NEAE, ABGAE, BEAES

&(Chul Cheong)

e 19964 24 :
813} (o] SHAAL
2002L4 2°

L ]

| DO
§
L
0o
me =

[ ]
[\
(=)
[y
[e)
r
w
e

l

oN g
24
e
M
1
e
r2

e 20124 59 ~ A : FAEes] Frrae U

<HAEOR>
FxE, FEAEE
& 7| &(Ki-Hyo Jang) [g=lg]

e 1993 2¢ : A3|oigtul AF7}
T3 (AFHAET A P)

e 19989 10¥ : =5 Y Eeopjgt
i CBFT (4&0|A=aAh

® 20034 9¢¥ ~ 20069 2¢¥ : 4HH
et AFgFetat ug

° 20061 3¢ ~ Al @ AAddistu

HEGFSA 5

("33

e 1983y 29 : ALeudtw Y
3} AlEZojoksly) (o]&AA})
e 19911 29 : W HF ustu
AFGEeT} (o]3htAp
® 2007 3¥€ ~ 20119 12¢¥ : &
18 FAIed AHdd
T
e 20124 49 ~ A : FANH F
T A9
e 20129 10¢ ~ A4 : aAWTER RANIATAE A%
FAdEt WAAEo et ¥ wg
<A
AFRAYL, TS, LEaAE

3773




<<
  /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


