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Abstract : This study was conducted to investigate the effect of dietary supplementation of wild grape (Vitis coignetiae)
on egg qualities. Laying hens were randomly assigned to three different dietary groups containing 0, 0.25, and 0.5%
of wild grape and fed for 8 weeks, respectively. Eggs were collected after feeding period and stored at 4C for 7 days.
Egg quality traits and cholesterol level of egg yolk were measured at 0 and 7 days of storage. There were no significant
differences in total cholesterol content of egg yolk and egg shell thickness among the treatments. However, egg weights
of wild grape-fed groups significantly increased compared to that of control. Dietary supplementation of 0.25% wild grape
increased the shell and yolk colors compared to the control. Dietary supplementation of 0.5% wild grape significantly
increased albumen height and Haugh unit and decreased egg shell hardness and pH values at day 0. However, no differences
were found after 7 days of storage. Consequently, the dietary supplementation of wild grape improved the egg qualities
on some extent including egg weights, shell and yolk color, albumen height, and Haugh unit.

Key words : Vitis coignetiae, Egg quality, pH, Cholesterol

I.A =2 A docosahexaenoic acid(DHA)7} 743t &G A=

2h| g2 S2o] 7iAE Hil7] 9 omega—3 AHARE

2| BAREY a5 el wEh Skl et Rt At 59 AlEE0] A% %S (Han, 1999), =
7130l AL QP Al F4 FFYo] AREAL ik, o]t 2} 7V Faks, faEiakE 9 2 355 T o dd
FA ol whef ALY 4] FEj= 7]ES] Tt YA T RAEES =0l golste] AR 4o nlA=
o] Fgo] ofe} Kt £2 FA9| SAEo| gk B FFe et daEo] AEHo R HilEal §Irh(Kim
2 Yehar Qlok E3] 4ol A A= Dol ot et al., 2008; Yang et al., 2003; Yang et al,, 2008), “L&|i}

ARE FUBY 87 2R Z)EE Rolet Fo B 27, el (A
AR Aol B BAo] W 1BA AL A el B8 © a7

g 3k

(FTAI2} 2 S9) AV A S0l 9] ZARETO) A SE(Vitis Coignetiea)’s EET}| £3he] U AL

Sohe A o] 209 ONS 23 Qo) BFA F o FEL YBA BEAREA ZErc 106 o4 K

e A7) ARt bt A7 A EAL Qlck(Kang Ca, Fe, 3 PE Arotal 9lom ileaeo she =
et al,, 2005; Kim et al,, 2010). Alopd o] 791,680l 7i7he: FFo = 43 P4

E4& 2t=tHCheon, 1999), 3 HAHZIEEY 22
*Corresponding author: Tel: +82-42-821-5774 %E] Iﬂ]%‘g‘—% E],ao]: 3} LoX —3]_37_ %1 01 %L}d.ﬂ_‘g_ = q.ooh‘sl- A g]

E-mail address: cheorun@cnu.ac.kr

CNU Journal of Agricultural Science 39(3), 2012, 9 371



ZNE / YT (Vitis coignetiae)Y G971 A 40| UjX= IY

A= HE T Itk (Jeong et al,, 2007). EjA|oA ©&
FARES woleh a9t A =59 SY|AH S| &
A 5515] Qom TFYAHEDS FHAolE woltt 8
Foll mFH FES A7IeE A 23 o EF T2
g|E0] Yol A1l glutathione peroxidase AJol GI}=
et (Park et al., 2005; Won, 2007). Glutathione
peroxidaser= Se& $H1oh= A EARA o= HE
7ol w2 A i RS g5ttt wEet
778 2of| &8l= EX(Vitis labrusca)®| 7¢ EEHANE
Srojol oig-2A19] 4 S0l of Al K o 2ol
olF F AAA ol& 7Fs/do] AAIE T Brenes et al,,
2008; Goni et al,, 2007; Sayago—Ayerdi et al,, 2009).
2 Aol Al thekRt 7158 71l MR ARtA AL
BR2A9] o|§ 7FeAe dol7] fIsto] AlgtAlof wF
wolHlEeSE gejsto] goldt & YAk Ao FARIE

Aayahc

II. s 9 9y

Pl
od
0

i
i)
Do)
0
%
=

222
(M

Aell W] H7F Foi7t ARte] F4o) A= FF
Atst7] 9late] 35557 AlRHA|(Hy—Line Brown) 369
}E‘i_‘lﬁl SAEE gl Alae U8R &+
AAE WAL S FofstSinh ARt =2
Hr9~*r AFAL, 352 24AKE F39F At
Z7F HREE 0.25% 2 0.5% A7} Fo
247} 3HHE WRE ok 4252 H )6

BN
Olr

o it o
ﬁ
of

)
H

l"

;Y
(o]

)

S

W FIF
N

L7
T
{127
juie)
a2

m_ﬂ_

o -
;
Ar
_EL

[o'¢]
3
>,

O
z&l
2
o

ST, o] F AL Bkl *d‘ﬂi'c‘f}‘ﬂ = agoR
Uro] 8 88 4ol T2 W A $oi, T 288
B} Alglo] o} 881l W AzE U rRg AR
12 Balolo] £ el AL} A Aol Bolsietch

‘4"3“1"—0] Haugh unit(HU)S QCM+ System (Technical
Services and Supplies, York, England)”|7]& o]83}o] &

372 sYSIHT HI39H Mi3E, 2012, 9

Asigon, Wzt 7w Wzt 7%= A (MODEL 11, Robot—

1

mation Co, Ltd, Japan), &2} F7+= micro gauge (FHK,
Fujihara Co, Ltd, Saitama, Japan)E ©|-83}o] =A5}ict

3. 5

[T
>

2l

HEZE

ML

.'l
=

F|2HE e 574517 flste] ¥ 1 gofl Folch
(1957) €9 (chloroform : methanol = 2 : 1) 0.88%
NaClg A7}8}AL chloroform WS 0]-83t0] & 22L&

2319t} Sodium sulfates o|-8ato] =ES A A%
.‘111] AATIAR =235 55 Z]A AZEo] 2 N ethanolic
KOH 2 mLZ 4715101 90CellA] 15 52k F2t Hfslict,
W7k 5 =22 W hexane2 ZH2F 1 mL 147].5}04 HksH

Sk o83t ZHAEHES FETI e o]
2 Al ¥ REESET o) % &5 hexanei =
sulfates 0]&3t0] £8-& A|ASIATE AFL A2l
SHHEO R o|Foiflrt, Fe|XHIE T 574 gas chro-
matograph(GC—17A, Simazu, Japan)E& ©]-83}% 0w
Injector®} detector %= 7+zF 270C2}F 300C go
Split inlet(split ratio, 50 : 1) & HP-5 capillary column
(30 m X 0,25 mm X 0,25 pm)< o]&3to] Ee3t3al

Bo] 2 9200 CojlA] 587 HA)3t 3 300 C7kA] 10C/
min® 2 £2A1A 2587 AX|519T) Carrier gas= No2

ARESHY] 2 mL/min 402 ASstE Tt AM-H internal
standard®= 5a—cholestane(Sigma-Aldrich) ©]¢]oH =

A=l 139 HA(Autochro—3000 data system, Young—

1! hexane

sodium

lin, Korea)} internal standard«] H2 H]&-& o83l
2E ZYAHE TS AT
4, pH

F golof wE 3= g
ffeto] A& 1 gofl S57 9
Basic, Ika Co., Staufen, Germany, 16,000 rpm, 1 min)
5to] o]7Z](Whatman No. 4)= ¢]3} $F & pH meter
(Model 750, iSTEC, Korea)Z o]-&3lo] 243}t

O] pHHSE oty
mLE 78t & F2EHT25

Oi

5. SAA=]

A3 9] AFl= SAS software(ver, 9.1, SAS Institute



Cheorun Jo / Effect of dietary supplementation of wild grape (Vitis coignetiae) on the quality of egg

Inc, USA)S A

Variance)= Al ﬁgé}

B Aol=

o] Ao 108HE 1 9% 3w}

o= yepfiglon], Ha YW BEQAHSEM)E EA3}
fe149] Aol 5%

g-5lo] EAHLA(One—way Analysis of
31, Duncan®] % A< /\l“‘-’“o}oi

v e

< Table 1o] YRR dad
Hlasto] Ro]& 0 & FIFslg] ot FofH| gl wpE zjo]
£ YEA] oot W2 S w2 Fo] 2 AR
o2 FO)HQl Zpol= §llo, Wzt el - 0.5%
HE A2]57} 8,90 kg O tiR Kk folHoR a

Folrzat A7 7ol wE A 2
o o) H7ko] szl

SHck, W2 0.25% BI% Fokzto] haTT} grom,
7121 3] 0.5% Aekitol the Ao Hla gl
F7P1Ee BT 4 gleict Teit U 79 A
F0,25% W% Folpol A £ 427} Uehdeh,
ol 0.5% HE 27k 10 mm2 2 F AgR
HJs) §o)4 02 7M7) Lhebgtom ol ket Haugh
HU) 3+ 0.5% Ael 2ol 0.25% sk giet, et
olefet fahs 79 A% Fol LA gk

102 AR AR Aol A et e
gl ol oAl o] o] grassly] ujRols] ALK A
BUSE A7} B Uk HUZL 7 debA] Sick(Shin
2009), - AT AA7|ZH TFE 1HE0] 59|
A R GO A 0QAel A B]% B7he] 7]
o] Y7 ekt Algblel W AT djofo] ke
& Folgt A7 2 1 o] et dFe] Fhsaom
Saa AR 7k U A, HUS) Aol giglon
ol SEAEE 437 Folgh Ao thaTet A

umit(

et al,,

~

Table 1. General quality parameters of the eggs from chicken fed wild grape.

Storage (day) Treatment .

Control 0.25% 0.5% SEM

55.86" 62.74° 62.74° 1.104

Egg weight (g) 7 55.50" 61.67° 63.60° 0.873
SEM? 0.510 1.189 1.140

0 0.42 0.35 0.35 0.037

Egg shell thickness (mm) 7 0.38° 0.36™ 0.35° 0.005
SEM? 0.044 0.005 0.006

0 4.60° 4.60° 3.90° 0.143

Egg shell hardness (kg) 7 4.50 4.44 4.14 0.168
SEM? 0.148 0.161 0.159

0 29.90° 47.10° 38.20% 1.485

Egg shell color (%) 7 30.50° 50.30" 42.90™ 1.410
SEM? 1.559 1.323 1.454

0 3.80 8.70 3.80 0.238

Yolk color (%) 7 8.50° 9.20° 8.30° 0.229
SEM? 0.237 0.255 0.207

0 8.38" 7.84% 10.00° 0.483

Albumen height (mm) 7 8.04 9.53" 8.49 0.433
SEM? 0.428 0.421 0.520

0 91.85% 87.59" 97.82° 2333

Haugh unit 7 90.48 96.02" 90.64 2.238
SEM? 2.125 2.126 2.578

"Standard error of the means (n=30), ?(n=20).

““Different letters within same row differ significantly (p<0.05).

“YDifferent letters within same column differ significantly (p<0.05).
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Fig. 1. Total cholesterol content (mg/g) of the egg yolk from
chicken fed wild grape.

Storage (day) Treatment D

Control 0.25% 0.5% SEM

0 9.73" 9.58% 9.39% 0.028

Egg white 7 9.76 9.78" 9.76" 0.038
SEM” 0.044 0.017 0.032

0 6.24" 6.23" 6.09" 0.010

Egg yolk 7 6.19 6.14 6.15 0.020
SEM?” 0.007 0.011 0.024

"Standard error of the means (n = 9), (n=6).

““Different letters within same row differ significantly (p<0.05).

“YDifferent letters within same column differ significantly (p<0.05).

374 s=YuStHAT H39H Mi3E, 2012, 9



Cheorun Jo / Effect of dietary supplementation of wild grape (Vitis coignetiae) on the quality of egg

BE|wA Au|AEY] Ake] B e Bo] Tig 1A Q)
O T An]} A%St] aslolsct. olo] utet A

W Be2EEE B 97 AT b 11 sol
SEOLE o ARSI W W oS AN WS A
U BU2HE o] 2 GFS 71 FArHChee,

1994), AbtAle] Z2ds H7sto] goigt Aot Akt
i FollE Joigt Aol A 2} ol th2 Ato]of
2 W SY2HEY Folle YA Aolzh glalon
(Park et al,, 2005; Seong et al., 1997), AFtAof =
FARE o] Al | W) S AHIE o] Wolglen =
A7 FARES A7tsto] wolet At gofdo] Skl
et S AEHE o] Wole Ade = 4 Al
(Yang et al., 2008; Yang et al., 2003),

FH2HE e At Be T4 Adle EdHlERel
catechin, flavonoid$#¢] quercetin, H]EF C & Alo] A&
59 Ao dHA tHKang et al., 1997; Kwon et al.,
1993; Paolisso et al,, 1995), HFQ} ZHS Zof &35} £
Lol 1 A3} Ko catechin, Z2|HlE 35k, T84
Hlebql, Mdf-2o] i o¢ithHJayaprakasha,, 2001;
Jeong et al, 2007), 1L} X o] A3k, v A
wole 4 W SEl2EE Aol ke 4 Z3leH,
o= §ra) Ml B 5 0 A} 229 Holo|

Q1 % o 27} a7k Besitn wekE

v. 22

Fo] A7kl F2ef 1|

R AR v W7 ol S
A gl ste] ATstdct UES M A7kl
At wmsiel blstont Wt FA i 3

A2 B 013 Jol7t otk Wzt Al
5% Ae| oA gassteict B2 B Aotz
Y27 Heh B2 23S HolFg oL 47171 o
e 02 Fo] 3 A7)
F918 Aol Holq| gleh Hue] ol
0.5% AR} 7H 0 Lhebstom HUE 0,55 2747
7+ 0.95% F7H0l I3 gtk ek 012 Ho)
7t gigich el & el Al MR A
S99 Aok glelom Aol pHE At oA
Ante FAste] 2 1), B2 A2 Folrt Arte] H3
o %S WA 4= 9lovk 1 Ep} wlulgh HOR Bl

Nl rlo O X"j

o

WE Fo A] thzo] Hlstel £ FYTAS WS A0
2 WeE o g AAE ] ol mRe A
2 ARolAle] o] g2 1% #F9 A7 Bag Ao
T}

gre =

2w $EATA AAIY Bie] 2 1712144 (PJ00
81330)2] Aof| 2Jsf o]Fol7l Aoz HARE EfYT

Brenes A, Viveros A, Goni I, Centeno C, Sayago-Ayerdy SG,
Arija I, Saura-Calixto F. 2008. Effect of Grape Pomace
Concentrate and Vitamin E on Digestibilityof Polyphenols
and Antioxidant Activity in Chickens. Poultry Science 87:
307-316.

Chee KM. 1994. Egg cholesterol: Effects on health and per-
spective. Korean Journal of Poultry Science 21: 139-150.

Cheon KB. 1999. Screening of antioxidant from Vitis Co-
ignetae, Vitis Vinifera L. and comparition of its antioxidant
activity. MS Thesis. Kon-Kuk University, Seoul.

Folch J, Less M, Sloane-Stanley GM. 1957. A simple method
for the isolation and purification of total lipids from animal
tissues. Journal of Biological Chemistry 226: 497-509.

Goni I, Brenes A, Centeno C, Viveros A, Saura-Calixto F, Rebole
A, Arija I, Estevez R. 2007. Effect of dietary grape pomace
and vitamin E on growth performance, nutrient
digestibility, and susceptibility to meat lipid oxidation in
chickens. Poultry Science 86: 508-516.

Han SH. 1996. Egg science and utilization. Sunjin Moonhwasa,
Seoul, Korea. [in Korean]

Han SI. 1999. A perspective of functional foods. Korea Food
Marketing Research 17(1): 163-175. [in Korean]

Jang HD, Kim HJ, Cho JH, Chen YJ, Yoo JS, Min BJ, Park
JC, Kim IH. 2007. Effects of dietary supplementation of
fermented wild-ginseng culture by-products on egg pro-
ductivity, egg quality, blood characteristics and ginsenoside
concentration of yolk in laying hens. Korean Journal of
Poultry Science 34: 271-278.

Jayaprakasha GK, Singh RP, Sakariah KK. 2001. Antioxidant
activity of grapeseed (Vitis vinifera) extracts on per-
oxidation models in vitro. Food chemistry 73: 285-290.

Jeong HJ, Park SB, Kim S, Kim HK. 2007. Total polyphenol
content and antioxidative activity of wild grape (Vitis co-
ignetiae) extracts depending on ethanol concentrations.
Journal of the Korean Society of Food Science and Nutri-
tion 36: 1491-1496.

Jo C, Ahn DU, Liu XD, Kim KH, Nam KC. 2011. Effects of
chitosan coating and storage with dry ice on the freshness

CNU Journal of Agricultural Science 39(3), 2012, 9 375



ZNE / YT (Vitis coignetiae)Y G971 A 40| UjX= IY

and quality of eggs. Poultry Science 90: 467-472.

Jo KS. 2010. Effects of a diet containing green tea powder on
the physicochemical properties of eggs. Korean Journal of
Food Preservation 17: 326-333.

Kang HJ, Song YS. 1997. Dietary fiber and cholesterol
metabolism. Journal of the Korean Society of Food Science
and Nutrition 26: 358-369.

Kang SS, Hyun GY, Choi HY, Cho WY, Kim TY, Kang SK,
Kang CB. 2005. Molecular biologic demonstration on the
green tea grouts-feed pork meats and duck meats. Korean
Journal of Veterinary Service 28: 91-98.

Kim DW, Kim JH, Kang GH, Kang HK, Choi JY, Kim SH,
Kang CW. 2010. Effects of water extract mixtures from
Artemisia capillaris, Camellia sinensis, Schizandra chinensis,
and Viscum album var. coloratum on laying performance,
egg quality, blood characteristics, and egg storage stability
in laying hens. Korean Journal for Food Science of Animal
Resources 30: 449-457.

Kim SH, Seuong NJ, Park JC, Choi CK, Song YM, Cho KW,
Cha HJ, Kim YH. 2008. Production of high quality pork
with feed addition of laquer tree extracts and development
of meat processing technique v. lymphocyte distribution and
morphological change in small intestine of pigs after fed
with fermented lacquer tree extracts. Journal of Veterinary
Clinics 25: 268-273.

Ko KC. 2002. Present of egg grading system and its pro-
spective. Proceeding of 2002 Symposium of Korea Society
of Poultry Science, 31-52. [in Korean]

Kwon MS, Choi JS, Byun DS. 1993. Effect of flavonoid(+)-
catechin as stabilizer in rat fed fresh and peroxidized fish
oil. Journal of the Korean Society of Food Science and
Nutrition 22: 367-514.

Paolisso G, Balbi V, Volpe C, Varricchio G, Gambardella A,
Saccomanno F, Ammendola S, Varricchio M, D' Onoftio F.
1995. Metabolic benefits deriving from chronic vitamin C
supplementation in aged non-insulin dependent diabetics.
Journal of the American College of Nutrition 14: 387-392.

Park JH, Shin OS, Ryu KS. 2005. Effect of feeding wild

376 s=YUSIAT H39H HMi3E, 2012, 9

ginseng culture by-products on performance and egg quality
of laying hens. Korean Journal of Poultry Science 32:
269-273.

Park KS, Jung IC. 2005. Quality and palatability of pork meats
fed with fermented wild grape by-product. Journal of the
East Asian Society of Dietary Life 33: 121-126.

Sayago-Ayerdi SG, Brenes A, Viveros A, Goni I. 2009. Anti-
oxidative effect of dietary grape pomace concentrate on
lipid oxidation of chilled and long-term frozen stored chicken
patties. Meat Science 83: 528-533.

Seong KS, Rho JH, Han CK, Kim YB, Lee BH, Jeong JH,
Maeng WIJ. 1997. Effect of adition of activated carbon
absorbing pyroligneous acid to layer feed on the physoco-
chemical properties off egg yolk. Korean Journal for Food
Science of Animal Resources 17: 162-170.

Shon KS, Kwon OS, Min BJ, Cho JH, Chen YJ, Kim IH and
Kim HS. 2004. Effects of dietary herb products(Animunin
Powder®) on egg characteristic, blood components, and
nutrient digestibility in laying hens. Korean Journal of
Poultry Science 4: 237-244.

Shin KO, Kim DG, Lee SI, Oh SH, Kim SD. 2009. Dietary
Effect of Agaricus bisporus Feeds on Characteristics of Eggs.
Journal of the Korean Society of Food Science and Nutri-
tion 38: 1195-1201.

Voet D, Voet J. 1990. Biochemistry. led page 33 In: John
Wiley &. Sons. New York.

Won HR. 2007. Antioxidative activity and serum lipid
composition of wild grape seed powder in rats fed hyper-
cholesterolemic diet. Korean Journal of Community Living
Science 18: 363-368.

Yang CJ, Jung YC, Uuganbayar D. 2003. Effect of feeding
diets containing green tea by-products on laying perform-
ance and egg quality in hens. Korean Journal of Poultry
Science 30: 183-189.

Yang SJ, Jung IC, Moon YH. 2008. Effects of feeding citrus
byproducts on nutritional properties of Korean native chicken
eggs. Journal of the Korean Society of Food Science and
Nutrition 37: 841-846.




<<
  /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


