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Changes of Principal Components and Microbial Population in
Pyungwi-san Decoction according to the Preservation Temperature and
Period

Chang-Seob Seo', Hyeun-Kyoo Shin', Jung-Hoon Kim', Kwang-Soo Shin®

'Herbal Medicine EBM Research Center,
2Depar1ment of Microbiology & Biotechnology, Daejeon University

Objectives: To optimize the preservation method of herbal decoction, we investigated the content of principle
components of Pyungwi-san, liquiritin, glycyrrhizin, and hesperidin according to preservation temperature and period.
We also investigated the changing patterns of pH and microbial population in Pyungwi-san decoction as a model case.
Methods: With samples preserved at different temperatures, the content of liquiritin, glycyrrhizin, and hesperidin was
determined using HPLC and microbial population was determined as viable counting method up to 8 times every
month. Identification of isolated bacteria was performed by 16S rDNA analysis.

Results: The content of liquiritin and glycyrrhizin did not change according to the preservation temperature and
period, but that of hesperidin was severely decreased at room temperature. The isolate from the decoction was
identified as Bacillus licheniformis by 16S rDNA sequence analysis. Microbial population appeared after 3 months’
preservation and reached maximum value at 4 months; at all tested temperatures, the pH showed the lowest value

(4.4-4.5) simultaneously.

Conclusion: From the results, it seems to be that the microbial growth affects the pH of preserved decoction but not

the change of liquiritin and glycyrrhizin content.

Key Words : 16S rDNA, Bacillus licheniformis, Pyungwi—san, preservation
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olti. webd AA FANNE BRI F5
g Hg ghex o] Rz 3 Bk st
7] A Al AR S
s}t Fef ARee] By
ok

o A&, A4, A7 GAAS] W By 273} 7]
ol O 3 AT ek oF AFEE P}
o ohmel FFL Fr FEAY IBRL BAHO
2, Agde G, 39, A%, FHT L3 29
AR WEE BEsEn

B aTolde o Agee) okE 0 e A
2 2 5t E O A4 A e
sl thshA ATskch EA 28] 8 A
oz, A3, F9 A W=

B A ARE BAke A dE FeRRQl
Z3|(Citri Unshius Pericarpium), AY7}(Zingiberis
Rhizoma) ¥ WZ(Zizyphi Fructus)= ()% 4 3sH
(Yeongcheon, Korea)oll X T 43tH 2™, < (Atrac-

Table 1. Composition of Pyungwi-san

tylodis Rhizoma), %8} (Magnoliae Cortex) % 7%
(Glycyrrhizae Radix)= (5)HMAX(Chungbuk, Korea)
ANA A7 PR

AN = v

®FEZQ liquiriting} glycyrrhizine Wako Pure
Chemical Industries, Ltd. (Osaka, Japan)ZX-E
datdon, 2t FFEAY FEE 98% ool
o} HPLC 4L €3} methanol, acetonitrile %
water= J.T. Baker(Phillipsburg, NJ, USA)ol| A ¢
319.0.H, acetic acide= SFAI S Z Junsei(Tokyo,
Japan)ol| 4] st} A&

SRS 93 HPLCE LC-20A A]2~H(Shimad-
zu Co., Kyoto, Japan)S AFE-3}9, Al2¥l-2 pump
(LC-20AT), on-line degasser(DGU-20A3), column
oven(CTO-20A), autosampler(SIL-20AC) % PDA
detector(SPD-M20A)Z T-AlF o] At} &4 datae=
LCsolution software(Version 1.24)Z ©]&3}o] g
3t T} pHE 692 pH/lon meter (Metrohm, Switzer-
land)E AHE-3t] Z7431A -

3 FEE TN U 2

Ak Agae Foak 34 EF (1.575 kg)s
k) FEAY 10815 sEshe ¢k 15 LY =75
2 105Co A 2417+ 2712 H|Z31R] $e 7192
e deainh Bt
I Zom, Agd S F
WE(20C)d] BAsEA |

Korean Name Common Name Scientific Name Content (g)
A% (Fl) Atractylodis Rhizoma Atractylodes japonica 7.50
9] ((fE7) Citri Unshius Pericarpium Citrus unshi 5.25
7z (HE) Glycyrrhizae Radix Glycyrrhizia uralensis 2.25
Sk (kD) Magnoliae Cortex Magnolia officinalis 3.75
A7 (H:25) Zingiberis Rhizoma Zingiber officinale 3.75
2 (k) Zizyphi Fructus Zizyphus zizyphus 3.75
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1) Az A4 2 dol 24

HEZNL liquiritin, hesperidin ¥ glycyrrhizin
ETEFY FAE AEeA 543 F methanol S

T 1,000ugmLe] FEZ A3 3 4T
BT} Liquiritin® 7342 1.17-300.00ug/mL,
hesperidine 1.95-500.00ug/mL 2 glycyrrhizin 3.13-
500.00ug/mLe] oA HEFAS A48kt A
He ZAE HHL ABHE 0.2 um syringe filter
(SmartPor, Woongki Science, Seoul. Korea)Z 3}
sl Aoz

d& o

2) HPLC ¥4z7

HAA W FLAER liquiritin, hesperidin 3!
glycyrrhizin®] 8-S E43517] ¢35 ShimadzuAt
9] LC-20A A|&®|(Kyoto, Japan)S AM&-3le =4
stk Aol A8 ® Z9-S SunFire C18(5um,
4.6x250 mm, Waters Co., Milfore, MA, USA) Z+4
S A, 2EesE 40CE AT
42 1.0mL/min® 2 THFHoH FYHEFS 10ul
Atk o] 5L 1.0% acetic acid7} F-7E water(A)
9} 1.0% acetic acid”} $H% acetonitrile(B)S A&
3kl A/B=85/15(0min), A/B=35/65(35min), A/B=
0A/100B(45min, hold for 5 min), A/B=85/15(55min)
o] 71&718n) 2702 FHFoH, Ao
254nm&} 280nmeol| A AE3 T

5, Ol=E Al
s =y 38L Al B¢ AR ImLAS
A F 45C2 23] 15SmLY) A Ui 43 &
PEHHZ](casein soybean digest agar)E 2o & &3
T AEFA ) Fo] 30-35CoA 597t wjg
“5‘}04 FAZ 30078 olste] Al JeHs HHAR 8t
o Alit & SAsAh 7] S AT A

HA2E 9 7)o e Fe4E ¥ A= o ¥ (573)

9} Fdsht #jA 1L 50mge] FE Y E 0
A7 AR X 3H )R] (sabouraud dextrose
agar)S AR&ate] e ® 20-25ColA 7-10€7F
Hj ket £ 10070 olske] Alit gl Uehve H3t
= Aol & AdFE SAsHATH

6. Mol 22| & SH

WAl ARt AlE 24E duste] gk
A Aol Are] Fed S4B TP 1
3}

=
A Al PCR WS ARE3le] 16S rDNA
AAE SE3 T AVIMES BA8tY HF 5A

3tSAT.

o Ho

1) 16StDNA F37e] 3%

AT 9 < (Eubacteria domain)ol] &3 Al
16SIDNAS] F543 MEE AR = Zelo|w <l
27F(5-AGAGTTTGATCMTGGCTC AG-3')¢} 1492R
(5-GGYTACCTTGTTACGACTT-3)S AR&3le PCR
tﬂ-l:l—] o7 Z:Eﬂ.och:} H]—Q‘Q.OHQA 3;‘<} %_%_f,: 33. Sul,
10X PCR €589 5uL, dNTP(2.5mM) 4uL, Z} =
2}o]™ 2uL(10pM), Taq DNA polymerase(Sunit/uL)
0.5uL 2 5% DNA 3uL <02 5 237} 50uL
7} =2 Az ez AL 94 Tol A 1087
pre-heatingdF 5 94 oA 13 30%, 45CoA 17,
72Co) A 289 A0 7 30 cycle %3 F 72C
A 8B H=E extensiondtGrh. ¥FSAL 1.0%
agarose gelol|l X 271953t 1.5kbe] Z7]ol T
3= DNA band 55 14T

2) PCR 2H&<] Al 3 4714 E &4

PCR AH=S 1.0% agarose gelolAl A719% &
% DNA purification kitE AR&-3te] ZAS &, &
HEAL ogjste] A7IMDS AT 16S
tDNAS] 7|4 ES BLAST(http://www.ncbi.nlm.
nih.gov/BLAS T)E ©]-43}49] GenBank®l = 47I
ML FEAs v BAsATh Alss A
Clustal X(version 1.81) X217

sequence alignment3t §, neighbor-joining method

=

OS2 multiple
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£ ol&ste] AFTERNY FABAE FEFINS ¥FE4E Ao 2 HPLCE 4388 A3}, retention

1, Bootstrap < 1,0003]Z 3}$it. time©] 2tz 11.4%(liquiritin), 13.8%(hesperidin) 2

31.8%(glycyrrhizin) O & et (Fig. 1A and 1B).

Z 1t B AFA Az Gt BY A5E FYT =

How BA35 Av} TFEA 9] retention timel A

1. 2IA B hesperidin, liquiriin ¥ glycyrrhizin®] peak7} LB} liquiritin, glycyrrhizin 2 hesperidin

EE] o] ZA)3+e & 4 AUTKFig. I1C and 1D). Liquiri-

wo)ake] A ok F 7o) Z QAR liquiri- tin, glycyrrhizin 2 hesperidin®] %2} peak 2ol
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Fig. 1. HPLC chromatogram of the standard mixture of 3 compounds with detection at 254nm(A) and 280nm(B). Pyungwi-san sample
at 254nm(C) and 280nm(D). under optimized HPLC conditions. Column: SunFire C18 column, 4.6x250mm, 5um; mobile phase:
1.0%(Vv/v) acetic acid in water(A) and 1.0%(v/v) acetic acid in acetonitrile (B); gradient: 0 min: 85A/15B, 35 min: 35A/65B, 45min:
100B, 50min: 100B; flow rate: 1.0mL/min; inject volume: 10uL; temperature: 40°C; detection: 254nm and 280nm. Liquiritin(1),
hesperidin(2), and glycyrrhizin(3)
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Holslon,
3 Hx FHolE liquiritin®] 0.57~0.66mg/g,
glycyrrhizin ©] 0.67~0.82 mg/g, hesperidin®] 1.35~
2.7mg/g FEo] AATh AV 9 R 5o
e A% B4 repists v 2, liquiritin
_CL _H;_:L]-H]—\:H UJ 7 7]-01] EE]-E} /HH ’Eﬂako] = ‘iﬂi}%
Holx] ¢kgto | glycyrrhizine 204 B35
S A9 & W YellA o] Flske ZleR
Uelhgth 28y hesperidine WF HuolH= &
o] w7t A mt B o] Wt B Wb Eis
Zol oF 18% AE HAFNoH, F2 Hadx=
ko] oF 38% A —s—}% Ao = YERE E}(Flg 2).

0% ol§% AT Hl U £42

2. M2l 22| 8 H AISsH 24
B AR A Aze 10719 gAL
ate] Akt A%, A A AEHA Ggke
ATe 1% (strain OM21)2.2 1
it (bacillus)o] ek, Elg 7Ht

l

A= A

Fa4¥ 9

HAE 73 M8 (575)

= < AHg-ske] 16S rDNA Trx* =
i S Tt Alds 8% A, 4
=3} ule} 7o) Bacillus hchenlformls-f] 16S rDNA
FARE 7L 98% FrAHE (1086/1098 bp)E X
Qom, olE AR B M S B. licheniformis
2 A3 HFig. 3).

HEol M2 M FEe| st

A, B e 2 We A B F2l ¢
of gfoll s AGAZE 7HA0E Ao} gl b
o} HAE S 2ARIGTY Hx g9 Atx
E pH 5.0 Ao B Al7]d] g} Hxp As
7} st 40Y Fo BE BE £X0A pH
44452 FASA AE[en, 1 5 Hap St
ste] HFEHo e AHT AL pH 4.7, Y%
2 WARA gle pH 49-500% JESTHFig
4). WAL FF 9 Hile WE 2o RS A
59 A% 27)de vAE o] A& ol

liqquiritin

-
0.60

0.55 4

.80

glycyrrhizin

o7s |

o.es |

Concertration (mytnl)

o8

hesperidin

[e] 2

4

Preservation time (month)

Fig. 2. Change of liquiritin (upper), glycyrrhizin (middle), and hesperidin ( Iower) content according to the preservation

time. The preservation temperature was room temperature (A), 4

C (W), and -20 C (@), respectively.
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Erwinia amylovora BC202

0.02

B. licheniformis LB 6C

Strain OM21
B. subtilis B6-1

Actinoplanes liguriensis DSM 43865T

B. cereus D23
B. megaterium KL-197

Fig. 3. Neighbour-joining tree based on 16S rDNA sequences showing relationships between strain OM21 and some related species.
Strain OM21 was closely related to B. licheniformis and B. subtilis. Scale bar indicates 0.02 nucleotide substitution per nucleotide

position.
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Fig. 4. Change of microbial population and pH according to the preservation time. The preservation temperature was room temperature
(A), 4 T (W), and -20 C (@), respectively. Microbial population was reached maximum at 4 month in all tested temperature,

the pH showed the lowest value simultaneously.
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o 27 YekAu, 0|59 240 SJ) Tore] Fa)
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, A2 10 ’CFU/mLo|3t2
Akt vk wehA Mé‘ﬂ gy o 2 e Fd
HAES T2 EYY 27 lglA HAaEE A
To2 ASSHOZE= B subtilis B B. pumilus<}
FAWAZE =0 F2 o2 7HA A%, 58] fAF
o ol L= AFY FiE dor|H 4%
Hadte AFES dovle HddorE dEA 3
= Bacillus licheniformisZ SR8 = A0+, wehA B,
licheniformis7} A% Ag A9 WFo| &3A=
Or=|ul ghek Elol 9] sz{b‘L o+ 2 A= o}] =3
ZA AAdE & Roz ¥

o] #3& aEA -'JEHZ]E
ool pHE 44-452 74
B Zo 4R vAE g dofuteSs FAE
T deH, ol Al o3 Aol AR oz
7HA fr715ke]l AAE AL o]y @ 714k o
g o] ATt A Aew FHHY, A5 f
715k EA 7 2 SR

2% Aoz »mrﬂu}

ﬁ.?{_',
of
2
=
o
re
4
N
e

A 2949S 58 94, A o121
Aoz 3o ¥4 GOT, GPT, ALP, LDH

] .
A o5 A Agde] B AFe 9Yol 10Y
olate AAstaL vk e, A0 §& HPLCE

47



(578) Tl sts| A A32d ASE (2011 99)

o]-g-3t] WAt A 9| glycyrrhizin 3 ¥3E
ZA3le] 57182 42 4109, ¥ 2400 2
W 349 E Buslgon, &) TS HPTLCE
&) 7z, A4, 97 3FF9 FFE gHAS A
23 Y A7 AeolA 85 Fo AE WIE o
Tt Foldt AEadoly Az AE wgrt
flom A ATt

o
=

webA, Sk Agele) fE/1ke 40 So) 3
= 24719Y ol3}, &7

=
o
AFAZE A7 2AHe 8575 AAAoY, 55

kol fo

Ao BEEA7IZE] YR st AnE B 5 ok
webA g F Be gy 8 7Rk FEAEAT)
Fof Ao B 5717k dohed $83 o

el ArET

s
Boke] A7) B P e Fohnust 3
44 Polo] mate] e AE 4 ¥ v

4 A3%-2] liquiritin
3} glyeyrrhizin®] AE g & H3lE HolA| &
ko, Fule]l Q4489 hesperidine ¥ R
dlMe ol oF 18%, & Bl A= o 38% 3
&% Aog vegth uAE 3 Wt A9 4
NLA AFL0)4 43.0CFU/ML, ollA 43.0CFU/mL
g WA 25.16CFUMLY] HA=Z VeRgony,
ol A1Eo]okEQHAA 37} 7122 10°CFU/mL ©|
3t (M) 2 10°CFU/MmL o|sH )R} #A3) &
S FAZ eyt B A7 29 T8 Wl
g nAE T Hstele ARAAE o &
T aden, ¥F g 209 tgo] A2 ¥
TE A digt &% A7t o A" gy

o 7 A F8% aady A

Fr

3)

it 1oy

o

ALl 2

ATE FAVAGATHNA AQSHe EE

S EBMT-2AFG(K11030)0] 8 853

K=}

10.

11.

Y
El

ool A=Y,

254, gL A)E= o RAsd g} 7
A%t} g AE. 2010.0

o] .

@, NZ2JHAE. 2008.07.18.
Keum HK, Lee SI. A study on the effect changes
of Dae Hwang Mo Nan Pi Tang due to the time
elapse. Kor. J. Herbology 1991;5(1):83-98
Han KS, Chio YB, Lee YJ. A study on the
degraded effect of decocted Sosihotang over a
period. Kor. J. Herbology 1998;13(2):7-12.
Kil GJ, Lim DB, Lee YJ. A study on the degraded
effect of decocted Yeonkyopaedogsan over a
period. Kor. J. Herbology 1998;13(1):173-86.
Choi YB, Lim DB, Lee YJ. A study on the
degraded effect of decocted Youngsunjetongeum
over a period. Korean J. Orient. Med. 1998; 19
(1):410-8.

Kim WG, Choi YB, Lee YJ. A study on the
degraded effect of decocted Injinhotang over a
period. Kor. J. Herbology 1998;13(2):14-8.
Yun SJ, Lee SI. Study of Jagyakgamchotang’s
effect change by time. Kor. J. Herbology 1992;
6(1):29-34.

Son JY, Shin JW, Son CG. Stability study for
herbal drug according to storage conditions and
periods. J Korean Oriental Med. 2009;30(2):
127-32.

Lee JT. Research on intake of Chinese medicine
by Korean. Seoul:Korea Food and Drug
Administration. 2006:1-244.

Lee JH, Jeon WK, Ko BS, Chun JM, Lee AY,



12.

13.

Kim HK. A montoring for the establishment of
microbial limit of herbal medicine (I). Korean J.
Orient. Med. 2006;12: 49-57.

Yu YB, Ma JY, Ha HK, Huang DS, Kim BK, Shin
KS, et al. Observation of microorganism in herbal
decoction manufactured by Korean medical clinic.
The Kor. J. Oriental Medical Pres. 2007;
15:119-26.

Choi SM, Chung HJ, Yoon YS, Lee MY, Choi
HS, Sung HJ. Studies on the administration of
the quality of herbal medicine. J. Korean Oriental
Med. 2000;21:99-112.

14.

15.

16.

FoAE 2 e 2 Wst (5719)

Korea Food and Drug Administration. A notice
from 2009-101. Seoul:Korea Food and Drug
Administration. 2009.

Salkinoja-Salonen MS, Vuorio R, Andersson MA,
Kéampfer P, Andersson MC, Gonkanen-Buzalski
T, et al. Toxigenic strains of Bacillus licheniformis
related to food poisoning. Appl. Environ. Micro-
biol. 1999;65:4637-45.

Seo CS, Kim JH, Lim SH, Shin HK. Estimation
of shelf-life by long-term storage test of Pyungwi-
san. Korean J Orintal Medical Prescription. 2011,
19(1):183-94.

49




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (ProPhoto RGB)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /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 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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /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 [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


