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Abstract

Most of the red ginseng (RG) products contain active substances derived from hot water or alcohol extraction. Since
active substances of RG are divided into two two types: water-soluble and liposoluble, water or alcohol is needed
as an extraction solvent and this leads the different extraction yields and components of the active substances. To
overcome the limit, whole red ginseng powder can be used and consumed by consumers. In this study, the physi-
cochemical properties and extractable active substance contents of variable-sized RG powder (158.00 pm, 8.45 um,
and 6.33 pum) were analyzed, and dispersion stability was measured to investigate the suitable size of RG powder
for industrial processing. In the results, no significant difference was found from the changes in color intensity and
thiobarbutric acid tests at 4°C, 25°C, and 40°C for 4 weeks. There was no significant difference on the production
of antioxidants and ginsenoside among the samples (p>0.05). In dispersion stability, RG-158.00 um was precipitated
immediately, and the dispersion stabilities between RG-8.45 um and RG-6.33 pum showed no significant difference.
It implies that fine RG is suitable for the production process. With further study, it seemed that the physicochemical

effects of RG particle sizes can be clearly revealed.
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ginsenosideS $H--313L Sill:]-(l(lm et al,, 2013). %’3}9] %%

ginsenoside® 71 4 5 C-20 XA glycosyl #7177}
olg® & F4b7]7} o] A 3}E o] 20(R)-ginsenoside-Rg,, 20(R)-
ginsenosideRg,, 20(R)-ginsenoside-Rh,, 20(R)-ginsenoside-Rh,
© =2 %% 3, malonyl-ginsenoside-Rb,, Rb,, Re, Rd®]
malonyl7] 7} B o] 4] ginsenoside-Rb,, Rb,, Rc, Rd 5°]
4w Zl o] th(Shiabta et al.,, 1973; Kitagawa et al., 1989;
Kong et al, 2009; Kim et al., 2013). ¥ o7 Z47}
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spectrophotometer (Thermo Fisher Scientific, Bremen, Germany)
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reactive substances (TBARS) #A41WH-& L 735t 54
3} th. Thiobarbutric acid (TBA; Sigma-Aldrich, St. Louis,
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Seoul, Korea)ol| A 1587+ 718 & 4°C 24 Jztalsich
W7tk Ase 9AE 1117](1736R LaboGene, Seoul, Korea)
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E o] &3fe] o3t & FAAZ7|(FD8518; Tishinbiobase,
Dongducheon, Korea)& ©]-&-3to] 547123}t
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FAAZE TAEY FFE A|59] 22-diphenyl-1-picryl-
hydrazyl (DPPH) (Sigma-Aldrich, St. Louis, MO, USA) free
radicaloll T3t 27842 Blois (1958)2] WS W 3}o]
=431t} HPLC 55 methanol (Samchun Pure Chemical)-
olg3te] AEE FEEE 3|43 349 160 uL¥ 04
mM DPPH &< 40 uLE 7Fste] 25°C Faell A 1027F
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ABTS free radical 271 &4 =X

ShREEe] d4FE 9 54 %3 AlFe] ABTS free

radicale ©]-8-3+ F1tsls 542 Re et al. (1999)2] WS
HE sle] 2435190} 14 mM 2,2-azinobis-3-ethylbenzothiazoline-
6-sulfonic acid (Sigma-Aldrich, St. Louis, MO, USA)$} 4.9 mM
potassium persulfate (Sigma-Aldrich)E # % T2 &3l
22l °““°1W 124]7F &2t WAl A ABTS+ ol
FAAIZI 3 732 nmol A FFE Fho] 0.700.02)°] = A
pH 7.4 phosphate buffer saline £ 2(Sigma-Aldrich)©. 2 3]
At B4 E & 180 uLst THFE FEEE 54
g AR 20pLE A2 oA 1027 REEAIR &
732nmellX FB=E 578383tk DPPH free radical 227
G 2 WHO R ABTS free radical 27848 Al
W FHEE 50%= A

7= 28 AR FE]] ICSO = Teksith

=11 1T o \__':} 227

TM=ARIE g 24

SR R] ginsenoside -2 Ko et al. (2008)2}F Kim et
al. (2008)°] =715 §&3dte] A8t e, HPLC (1100
system; Agilent, Santa Clara, CA, USAYS ©]|-4-3}31t}. HPLC
column2 YMC-Pack ODS AM (250 x 4.6 mm, 5 um; YMC,
Wilmington, NC, USA)S AME-3}9 32, &% I 203 nm,
H4 1.0 mL/min, B4 2% 40°CE AH 33 o544
HPLC grade 37 4°(solvent A)9} HPLC grade acetonitrile
(solvent B; J.T. Baker, Center Valley, PA, USA)S A}-&3}
O™, gradient AL Z solvent BS] H| &S %7] 687}
17%2 ST, 29% (3 min), 40% (5 min), 70% (3 min),
90% (1.5 min), 90% (3.5 min), 17% (30 sec), 17% (3.5 min)
2 £AH o0 2 243t

SAEA

A3 A= SPSS 12.0 FA ZZ13(SPSS Inc., Chicago,
IL, USA)S o]&35fe] UAux]E4HE4] & Duncan's multiple
range test= 24 5 (p<0.05)2 A3 L1, A =Ato]
= & fFo4 H7F= one-way ANOVAE AF8-3151oH,

A 747 Bonferroni post-testS 2A5+9.2™, p<0.05 W
e §o]at 20 F 7FEElgiTh
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Z4Hnon-puffed red ginseng, RG24 37FA12] Dy, (H+
YEF7])E= Table 13+ 2ol S4HEZe] D& 158 00 pm,
845 um, 633 umO 2 SO, & g o] A 3YH
Me sk Ywe] SAELS RG A (158.00 um), RG
B (8.45 um), RG C (6.33 um)2.2 % &3} )

Table 1. Average droplet diameter (D)) of red ginseng powder

Red ginseng powder Average droplet diameter (D, pum)
RG A" 158.00£1.30
RG B? 8.45+0.02
RG C? 6.33+0.01
"RG A: 158.00 pm.
JRG B: 8.45 um.
9RG C: 6.33 um.

Table 2. Color of different particle sizes of red ginseng powders

Red ginseng powder L a b’
RG AV 72.27+0.57° 3.32+0.22*  20.30+0.58°
RG B? 84.15+£0.47°  0.43+0.02° 12.40+0.14°
RG C? 84.95+0.38"  0.24+0.01°  11.45+0.09°

““Means with different superscripts within the whole column at
significantly different (p<0.05).

YRG A: 158.00 um.

JRG B: 8.45 um.

IRG C: 6.33 um.
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Fig. 1. Changes in absorbance values of RG solution (2.6%w/v)
during 4 week storage at 4°C (A), 25°C (B), and 40°C (C).
Different letters mean between means of different temperatures (A
through B) and means of different storage times (a through b) are
significantly different at p<0.05.
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Fig. 2. Changes in TBA values of RG solution (2.6 %w/v)
during 4 week storage at 4°C (A), 25°C (B), and 40°C (C).
Different letters mean between means of different temperatures (A
through B) and means of different storage times (a through b) are
significantly different at p<0.05.
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Fig. 3. Dispersion stability profile of different particle size RG solution (2.6%w/v) during 24 hours observation. Backscattering values
of RG A (A), RG B (B), and RG C (C) are shown, and TSI value (D) are shown, respectively.
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o, A= Fig 13 2th Fig 1014 2 4 3%0], 4°C
o] A3 RG C= THE A8 t2A AR 2372 A9
St A7) 7bel| e {2231 BolA] ekATHp>0.05). HE3H
40l AAT RG A 2 CE A3 RE NEE AR
2ot FARe] AA 7|7k wey FBE gho] Ak

on, Tr-47q°] 21o] 2 ®H A THp<0.05). ©]2} ¥MHE Seo
et al. (2002) SAHEES] E FEES, Han et al. (2008)
2 e 4 %%%% 420 nm SFENA ZAEIHNS
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40°C) & 717kl w2 TBA7F= AF2=(4°C, 25°C, 40°C)2}
FaQlo] A7 7kl wel 2+ 0.075-0.084, 0.078-0.083,
0.072-0.0830. 2 §9o]AH o2 Z7}519] 01 (p<0.05), 53|
25°C 9 40°Coll A7t &4 gHo] 4°Col At &4k

AT FoHo2 B TBAZIE 7HHTHp<0.05). &
A3e] TBAZh= 0.1 wEhe] vhe g rojom, o &

ARt - A o] 1% BEe] mEFe]7] wEel
Ao 7 AR HETHKwon et al., 1989; Kwon et al., 1990).
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2% backscattering #to] A& AWrH oz RIF o] X
WHFig. 3B, 3C), RG A2l 7%, E4F A% A8V} =
A= o] &7 npgii o g ZH=2 backscattering %+©]
F71e A& B AthFig 3A). °l& Fall Y717t
Aol FEFE Fre AS 90T 4 AATHPark
et al., 2009; Cho et al, 2012). Fig. 3D= AlE RG A, B,
Ce] Eakebg S v TSI o2 1047k 71522 RG
B7} RG CET 4A=717}F Folle B8l £AHHg A o]
F%om, 1047k o] Foll= TSI %t ‘} 15 HolA| ettt
ol 4t AF RG C AAF SHEEe] dold Ao
2 F355AH, 10/7F o]Fell= RG B8 RG C A
i iito] o] o]FA TSI %k zlolE HolA] & Ao
2 ALEETH RG A9 75, 4 A% v Ao &

T3} RG B, C BT} TSI #te] WA vt AR de
=4 Ute ™ (Fig. 3D), ol2l3 kel A= RG A9 F
o] wEA dojup FFdel F& dF YAk =T
S50} B2 TSI 3 Hel Ao Al HTh AR
AR SR TS o83 TAAE THE Rl T4
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£9l0] vy, RG ARTH A7 22 RG B 2 C7F &
AFE 7Hy 3800 Aget Ao R JelE o]zt

R

DPPH 2! ABTS free radical 274 &4 &8

SAFED JAt=7]o] wWE DPPH free radical 2HA =
o &3 gatsl AL Table 33 Ul TAHET 43
5 ¥%7} 274334 mgmLet 2.77-2.95 mg/mLY o Z}
7} 50%<] DPPH radical 2753 50%<] ABTS radical
2SS BAorn, FoA< zole Holx &ttt
(»>0.05). 6 ST Ere FEEL 6.25 mgmL
AN 9k 16%= %S DPPH radical 2A% S HoH,
3.3 mg/mL & W 20.74%%] ABTS free radical Z~7%©]
Ae Aoz BydE vyl JtiHwang & Ahn, 2011). &
gk 60 mesh ©]3ake] WAHEZS] DPPH radical 2752 &
T 1mg/mLY o 1207%2 W2 S48 Bokal Bad
vl AthKim et al., 2016). W&} 2 A3 oA o] DPPH
2 ABTS free radical 2452 =2 @S 7KL ok
APRE, o] AR Skl e XHA FUtE SR
o] B} Wo| &% AL Z ALEETHRyu et al, 1979;
Cho et al., 2008). 3FAI ¥t ZAREL YA} 7100 w2 {294
zte)7F §lE Z(p>0.05) RG B9 RG C2] %3 &4l
71¢18 Ao 2 I ET} Cho et al. (2008) 22 Y=
e ¥HY ‘; FE8mol it By A 9o, o
YA A2 E 2 5 @S fdE

l
FE8u 2o RG] ZojErhaL BALg v vk

1:

TIM=ARIE B 24

SR Rl 7]Y] w2 RG A2} RG C9] ginsenoside
Rg,, Re, Rf, Rh,, Rgy(s), Rg/(r), Rb, Rec, Rb, Rb,, Rd,
Rg,(s), Rg,(r), Rhy(s) & 145 <] &2 Table 49} 7Fom,
ginsenoside®] S} R¥-2 318t} o] A& 9w
Table 4%} 7L°] RG A ¥ RG C¢| % ginsenoside &2
2428 mg/g ¥ 2453 mg/gO. 2 2% 2] xjo]E Ho|x] ¢kt
S}, RG C9 ginsenoside Rg,, Re, Rh,> RG AHET} -9
Hog w& ¥ s HAOH(Rg, Re, Rhy; p<0.001),
Rb,, Re® o o= vrd 3 7h& EATHRD,; p<0.001,

Table 3. DPPH and ABTS free radical-scavenging activity
(IC50) of freeze-dried red ginseng powder extracts

DPPH ABTS
Red ginseng powder
I1C,, (mg/mL) IC,, (mg/mL)
RG AV 2.74+0.44* 2.77+0.03*
RG B? 3.34+0.20° 2.86+0.03°
RG C? 3.344+0.20° 2.95+0.02*

The values with the same letter in each line are not significantly different
(p>0.05).

YRG A: 158.00 um.

JRG B: 8.45 um.

JRG C: 6.33 um.
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Table 4. The ginsenoside contents of red ginseng powder made by freeze drying after hot-water extraction

Red ginseng Ginsenoside (mg/g)
powder Rg, Re Rf Rh, Rg,(s) Rg,(1) Rb, Re
RG A" 2.82+0.04 4.00+0.06 0.96+0.06 0.10+0.01 0.32+0.02 0.30+0.02 8.84+0.15 2.99+0.10
RG C? 3.18+0.07""  4.30+£0.07™  1.06+0.05  0.10£0.02 0.30+0.02 0.25+0.03 8.87+0.17  2.53+0.06™
Red ginseng Ginsenoside (mg/g)
powder Rb, Rb, Rd Rgy(s) Rg,(r) Rh,(s) Sum
RG A" 2.53+0.09 0.49+0.09 0.53+0.28 0.10+0.02 0.06+0.02 0.2440.03 24.28+0.75
RG C? 2.29+0.18™ 0.33+0.01 0.43+0.03 0.07+0.01 0.05+0.01 0.77£0.17"" 24.53+0.60
Table with ™ is significantly different at p<0.01 when compared to the RG A and RG C.

Table with ™
YRG A: 158.00 um.
JRG C: 6.33 um.
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is significantly different at p<0.001 when compared to the RG A and RG C.

o] ginsenoside ¥
24.53 mg/gi P27 wE FeolH

O}, ginsenoside Rg,, Re, Rh, $F#-&
RG C7} RG AHE} oA o® =& g 7HT uEkA
AT JR AT A S, AL s, kst g3t
n] x| 2] OLX]U]’ D]/‘ﬂﬁ_ PAZ71E 7H] T
o] &3t ZAAE 7H

N
i

TNEARA (M1 -2
R A

References

Attele AS, Wu JA. Yuan CS. 1999. Ginseng pharmacology, multi-
ple constituents and multiple actions. Biochem. Pharmacol. 58:
1685-1693.

Blois MS. 1958. Antioxidant determinations by the use of a stable
free radical. Nature 181: 1199-1200.

Cho CW, Kim SW, Rho JH, Rhee YK, Kim KT. 2008. Extraction
characteristics of saponin and acidic polysaccharide based on the
red ginseng particle size. J. Ginseng Res. 32: 179-186.

Cho D, Baik JH, Park JH, Lee CS. 2012. Investigation of disper-
sion stability of conductive nano ink using 1-octanethiol coated
copper nano powders. J. Korean Ceram. Soc. 49: 417-422.

Ha DC, Ryu GH. 2005. Chemical components of red, white and
extruded root ginseng. J. Korea Soc. Food Sci. Nutr. 34: 247-
254.

Han JY, Chung KH, Ryu GH. 2008. Comparison of physicochem-
ical properties and release characteristics of extruded tissue cul-
tured mountain ginseng. J. Korean Soc. Food Sci. Nutr. 37:



232 HaPY - oV - olFTt - HEH - WA

1018-1024.

Hwang SY, Ahn SH. 2011. Biological activities and cell prolifera-
tion effects of red ginseng ethanol extracts. J. Pharmacopunc-
ture. 14: 55-61.

Hyun JS, Kim M. 2005. The effect of addition of level of red
ginseng powder on Yackwa quality and during storage. J. Korean
Soc. Food Cult. 20: 352-359.

Kim EY, Jin Y, Kim KT, Lim TG Jang M, Cho CW, Rhee YK,
Hong HD. 2016. Effect of high temperature and high pressure on
physicochemical properties and antioxidant activity of Korean red
ginseng. Korean J. Food Nutr. 29: 438-447.

Kim GS, Hyun DY, Kim YO, Lee SW, Kim YC, Lee SE, Son YD,
Lee MJ, Park CB, Park HK, Cha SW, Song KS. 2008. Extraction
and preprocessing methods for ginsenosides analysis of panax
ginseng C.A. Mayer. Korean J. Medi. Crop Sci. 16: 446-454.

Kim HJ, Kwak I, Kim HJ, Ahn JS, Son YB. 2013. A study on
the amendment scheme of ginsenoside content standard regula-
tion for red ginseng products in korea. J. Food Hygi. Saf. 28:
24-30.

Kitagawa I, Taniyama T, Yoshikawa M, lkenishi Y, Nakagawa Y.
1989. Chemical studies on crude drug processing VI.: chemical
structures of malonyle ginsenosides Rb1l, Rb2, Rc and Rd iso-
lated from the root of Panax ginseng C. A. Meyer. Chem.
Pharm. Bull. 37: 2961-2970.

Ko SK, Bae HM, Cho OS, Im BO, Chung SH, Lee BY. 2008.
Analysis of ginsenoside composition of ginseng berry and seed.
Food Sci. Biotechnol. 17: 1379-1382.

Kong YH, Rho JH, Cho CW, Kim MH, Lee YC, Kim SS, Lee
YC, Choi SY. 2009. Variation of phenolic ingredient and ginse-
noside content in red ginseng extract by acid treatment. J. Gin-
seng Res. 33: 194-198.

Kum JS, Lee SH, Lee HY, Kim KH, Kim YI. 1993. Effects of
different milling methodes on physico-chemical properties and
products. Korean J. Food Sci. Technol. 25: 546-551.

Kum JS, Lee HY. 1999. The effect of the varieties and particle
size on the properties of rice flour. Korean J. Food Sci. Technol.
31: 1542-1548.

Kwak YS, Choi KH, Kyung JS, Won JY, Rhee MH, Lee JG
Hwang MS, Kim SC, Park CK, Song KB, Han GH. 2008.
Effects of high temperature heating on the some physicochemi-
cal properties of Korean red ginseng (Panax ginseng CA Meyer)

solF - e - 23A - AV

water extract. J. Ginseng Res. 32: 120-126.

Kwon JH, Bélanger JM, Paré JJ. 1989. Effects of ionizing energy
treatment on the quality of ginseng products. Int. J. Radiat.
Appl. Instrum. C. Radiat. Phys. Chem. 34: 963-967.

Kwon JH, Bélanger JM, Sigouin M, Lanthier J, Willemot C, Pare
JJ. 1990. Chemical constituents of Panax ginseng exposed to.
gamma. irradiation. J. Agr. Food Chem. 38: 830-834.

Park EJ, Bac LH, Kim JS, Kwon YS, Kim JC, Choi HS, Chung
YH. 2009. Production and properties of Ag metallic nanoparticle
fluid by electrical explosion of wire in liquid. J. Korean Powder
Metall. Inst. 16: 217-222.

Park JC, Cha JY, Lee CH, Doh ES, Kang IH, Cho YS. 2009.
Biological activities and chemical characteristics of Monascus-
fermented Korean red ginseng. J. Life Sci. 19: 1553-1561.

Park SJ, Cho YJ, Pyee JH, Hong HD. 2006. Meta-analysis of
studies and patents on Korean ginseng in recent 5 years in
Korea and prospective needs. J. Ginseng Res. 30: 212-219.

Raghavendra SN, Ramachandra Swamy SR, Rastogi NK, Ragha-
varao KSMS, Kumar S, Tharanathan RN. 2006. Grinding char-
acteristics and hydration properties of coconut residue: a source
of dietary fiber. J. Food Eng. 72: 281-286.

Re R, Pellegrini N, Proteggente A, Pannala A, Yang M, Rice-Evans
C. 1999. Antioxidant activity applying an improved ABTS radical
cation decolorization assay. Free Radic. Biol. Med. 26: 1231-1237.

Ryu SK, Kim WS, Yu JH. 1979. Studies on the extraction of
Korean ginseng component part 3. extraction mechanism of gin-
seng components by measuring the diffusivity. Korean J. Food
Sci. Technol. 11: 118-121.

Seo CH, Lee JW, Do JH, Chang KS. 2002. Quality characteristics
of Korean red ginseng powder on pulverizing methods. J. Gin-
seng Res. 26: 79-84.

Shiabta S. 1973. Studies on constituents of Japanese and Chinese
crude drugs XI. Panaxadol, a sapogenin of ginseng roots. Chem.
Pharm. Bull. 11: 59-76.

Shim DW, Jiang J, Kim JH, Kim WW, Kang WS, Choi WS, Hur
SJ, Kim DY, Kim KC, Lee KH. 2012. Effects of size adjusted
with red ginseng powders on quality of fish pastes. J. Korean
Soc. Food Sci. Nutr. 41: 1448-1453.

Turner EW, Paynter WD, Montie EJ, Bessert MW, Struck GM,
Olson FC. 1954. Use of 2-thiobarbituric acid reagent to measure
rancidity in frozen pork. J. Agr. Food Chem. 8: 326-330.




<<
  /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 600
  /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 600
  /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 <>
    /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.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /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


