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Abstract — Antimicrobial studies on reproductive organs have been scarcely reported. Candida albicans and Neisseria gon-
orrhoea test to find out the natural substances of various concentrations in the antimicrobial experiments have been made. Anti-
microbial effect of biopole as the natural compound biosynthesis matter that contain anti-inflammatory material, catechin
polyphenols and lactic acid as a single natural substance on C. albicans were of great significance. Also the results of anti-
microbial effects of biopole, catechin and lactic acid as a single natural substance on N. gonorrhoea, respectively, showed lower
concentration than those of the antimicrobial effects on C. albicans. Through the survival of Lactobacillus acidofillus that acts
for the protection of the genital tissue the importance of lactic acid was confirmed. Lactobacillus acidofillus protection and C.
albicans firmly into disinfected to low concentrations of the natural mixture from biopole and catechin with lactic acid were
found and the antimicrobial effects of this natural mixture on N. gonorrhoea were perfect. C. albicans and N. gonorrhoea to
disinfect the optimal natural mixture from 2% concentration biopole, 0.2% concentration of catechin and 2% lactic acid were
obtained. Through the survival of Lactobacillus acidofillus in the reproductive organs protectable effects were acquired to pre-
vent the infections of reproductive tissue and the recurrence.
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EHo R A8 w5 E 77 AR Aol ARSIt
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S A N gonorrhoea® 3t A% AFHELDES 5
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Fig. 1. Disinfective effects of natural substances on C. albicans
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oA 100%2] #2285 Bt} Tannic acid®] &3}
£ F% 025%04 12.7%, = 0.5%4 30.3%2] At
= Hola, 1%2] FEoA 84.2%2] F=8zl 37t v
ERgt) 2 olde] FEolAE biomax Aol 2} o] vl
Az2Ae] ooz Agxiso] E7FsIATh

C. albicans®| ™3t lactic acid®] F|LE FTE 1% A
5.4%= Az o, HAF S8l 2%2] FEdk = 9.2%,
4%9] FEAME 51.5%Z YEREIL 6%2] F=olA A<
HAE ARkl 2R 99.6%= YERESH, T 7%
oldollM= 100%2] P93 At 83E BATHEFig. 1, 2).

A= A lactic acid A 3llA L. acidofillus?} A8E
g UASA FEE A A, TE 1% 42.8%=
FTAES HAAL, 2% 2R W2 154%=2 521513

Table 1. Disinfective effects(%) of natural substances on C. albicans and L. acidofillus( )

Concentration(%) Biomax Biopole Catechin Tannic acid Lactic acid
0.05 - - 11.9 - -
0.1 - - 13.6 - -
0.25 5.5 - 20.2 2.7 -
0.5 7.3 - 39.7 30.3 -
1.0 8.2 - 45.2 84.2 5.4(-42.8)
2.0 11.0 - 90.8 - 9.2(-15.4)
2.5 - - 100.0 - -
3.0 - - 100.0 - (100.0)
4.0 15.0 - - - 51.5(100.0)
5.0 - 16.8 - - -
6.0 16.4 21.3 - - 99.6
7.0 15.1 58.1 - - 100.0
8.0 17.7 100.0 - - 100.0
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Fig. 2. disinfective effect of lactic acid on C. albicans
(A,B; control, C,D; 6% lactic acid)
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Fig. 3. Survival rate(%) of L. acidofillus by the lactic acid

o}, wbHel| T 3% ool M= 100%= L. acidofilluss: %
TA71E 37 JEPFOZH lactic acid 2.5% F|TH] 5=
7} L. acidofillus®] A&l At 1o 2 SR1=ATk(Fig. 3).
ZZ7kA] AgelA biopole, catechin?} lactic acide Z}2}
TEE T/METE Aaa It vEH o R St F
o 100%2] A+2He-5 vEplou, 3 Yehve iLE
o] E24ET} HAghe] BE4R ofe] HoR yEo '
E}E P53 F e APE AFsIGT. o1& -‘?4'3}04 A
AsEolA Hae]l a5 YR catechin?t 2R EE 9
3t lactic acid® A|8Y3}ed Table 19} 722 AFE AU
L. acidofillus7} RAAZA oA AL 71s8laL A7) 74
oS AAE 4 = ZASFE catechind latic acid, 27F] &
FEAZ A2 A=t A3} (Table D), lactic acid 1%
catechin 0.5% &% F oA 91.2%2] AdadE
Ec’il lactic acid 2% &=°l catechin 04% =5 X3
gk ZlolA] 95.6%= < t‘a datago] 2T A4S B3
Ch(Fig. 4).
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Table II. Disinfective effects(%) of various concentrations
of catechin with 1% or 2% lactic acid on C. albicans

Catechin
0.1% 02% 03% 04% 0.5%
Lactic acid

1% 66.2 65.1 85.1 89.2 91.2
2% - - 86.6 95.6 94.5
100

90

80 ¢

Effect [%]
..J
S

60 H

50 “
0.1 0.2 0.3 0.4 0.5

Concentration[%] of Catechin with 1%,
2% Lactic acid
Fig. 4. disinfective effects of catechin with 1% (dark) or
2% lactic acid (bright) on C. albicans
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70
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Fig. S. Disinfective effects of I and II on C.albicans; 1 - 2%
biopole+0.2% catechint1% lactic acid, II - 2% biopole+0.2%
catechin+2% lactic acid
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71 A3}, biopole 2% E=2} catechin 0.2% &L=l lactic
acid 1% =0 EFEE A A= L acidofillus
7} AYESAD, C. albicanse S AFEIA] 2o} 100%2)]
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= B 5 Aok 23U lactic acid 2% FE2 £33
EZNME L acidofillus7t A3E3AA C. albicans A4
A7} 100%= s e THFig. 5).

C. albicans®| T3t FF28-S P. guajavazt= 21E9] 4
7R FEERE AFste] gRls oy eh e e A
Ba Ao ®WwEar,” BEdk fluconazoleo]tt nystain &
ARE 100% ASEHE BAT, 845527} 87%2} 74%
2 z1o]2 1l biopoleo|t} catechin®] &7t ©] -3+
o] gRI1=]}It}. Candida ##°] pHE ZE 3= Pral 3%}
7} @243} =]o] neurophil 574 WEF7T A5HOZH
S-S Y ATIES o] AetEte AT-E Soke
AFAFAA D7 37 AAEFE] A7) 22 Y
ANA pHE ZEAIA A AtadE Y 502 At
Ao} Zekuwol=2 C albicans®] S-S A3 &}
oA gluconeogenic fructose®} bisphosphate &5 7ISHA|
7] phosphofructokinase % isocitrate dehydrogenase®] &%
< JARFI =N g3 & Zlolgtal ERlE Bl 9
sto] AEAFS] FAEdEC] 842FS JANZ A7
2 FAE

A=7kAe] C. albicans 28N C. albicans= A+=|3L
L. acidofillus’} AE3k= AZ7T N. gonorrhoea YA+ %
A A3t e A-sT. N gonorrhoea
of thet Atadt AP A o FoE WeEs| N
gonorrhoeadt] - AJEHIZ A a3 gt A3E 1271
EsA=g

C. albicans®] T)gF Ao e} Fo] AHaFHE HQI
biopole} catechin® 2 7}z} A& st A3}, biopole> 8%,
catechin® 0.25%°] F=lX 100%= a5 YRS
32, lactic acidE 5%2] FEolA A4S H K (Table
110).

C. albicans® TSt Ao} 7o) N. gonorrhoea® O
g AFAME AA] L acidofillus®] A& 7Fsstoof &
8= C albicansl] W3 AFoNAM A2 3714 EFEL=
Al&gE A3} Table VO Z20] lactic acid % 1%+ 4
TaIE HolA] K3}, lactic acid F% 2%°l biopole &
& 2%} catechin F& 0.1%E 3715 37K £=HolA
Atzkgo] dojue Ao R RIS C. albicans$t Wt
FWHAZ N. gonorrhoeadl XM= 3714 AAETEA A S
Sk A g as HoY 53] 37K EFEL] Z2AlA lactic
acid®] o] F23 Ao 2 e TtH(Table IV).

N. gonorrhoea®l] Wste] &7 AAEFEA ] A =74
SHr&©| catechin 0.1% =2 0.2%<} biopole 2% lactic
acid 2% =2 71 2o yepdtl. 28y C albicans
of et Hgay= AN A7 915k catechino] &4
02%9] Tt Q322 (Fig. 5), HFHo 2 Aagd &
A A7) AeA ANEEHZ catechin 0.2% =9}
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Table III. Disinfective effects(O, X) of biopole, catechin
and lactic acid on Neisseria gonorrhoea

Concentration(%)  Biopole Catechin Lactic acid
0.2 - X -
0.25 - (¢} -
1 - - X
2 - - X
5 - - 0)
6 - - 0]
7 X - (0]
8 0] - -
9 0] - -

Table IV. Disinfective effects(O, X) of composite substances
from various concentrations of catechin, biopole with lactic
acid on Neisseria gonorrhoea

Catechin(%) 2% biopole Lactic acid(%)
0.1 o 2
0.2 0] 2
0.25 X 1
biopole 2% &%=l lactic acid 2%2] F=Z 33+ ETE
Zo| C albicansd3}+ N. gonorrhoead-S &A1 A AsHA
M L acidofilluss BED 5 = HAHO AAEF=L=

Rl At

Z2HER EGCGE £33 St eole A =4
Q1 biomax®} tannic acid= C. albicans 2 N. gonorrhoea®l
gk g50] Az vERsTh ol oln dredl =x;
%% EGCGH tannic acid A3 A7} fARE 2102 Hop
EGCGY EGCGE X33t &2 52 tannic acidi= A§2]7]
gtgo] vug Aow gt

HtH o biopole®] A a = A WIS protein
backboneS W= olFTHARA FHALHS FolL W
2 A438] RS HXM7E §A40] o] IRz e A}
S FAANATFER 2 Asgo] riar Hrper

Catechin?} tannic acid= 77z} &t 2 &Habalzhg-o] 5
o st a3r) olm] & A lof A7) sl
it At a s ARl A3 3ol Eth= tannic acid
B} 2+ FEolA catechin®] &7} 953 =ttt

= A7 Aol BAEE AR I8 ZZ oA o
Uxe] I3 dEe] B 83 75S 7RI UTh
Lactic acid(C;H,0,)= <52 28]|3zle] &% Al &ald
i} slgE 2] HFAER BFHA 3oz A=
A W Edolw, A HollA pHE 2438 = e
slal, F5790] o] Fere] WSS WA g} A Y] §
74e F717F BaL oFET 52 A2 7Pk 252 Al
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ol FA87] w2 202 Ao Aol glof
T A el B Aleto] EAIsk=H, L. acidofillus®t 72
AdE2 23]H 2 WHE A= vhsojx &
Eo] Fshk= A& Woldte 9 ot A5dS %
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A8l L acidofillus?y BES & Jw== ZAslolof gt
ool lactic acide C. albicans$t N. gonorrhoea w< <t
3t 283 S L. acidofillus= S 4 Y= 28]
7Fs e AT ATHFig. SI). HAge] L= Hojd A
w4283 L acidofilluse HE 58S 2 THES &4
g A3} Fig. 59142} 720] biopole 2%5 =2} catechin 0.2%
°f lactic acid 2%2] EFHE0°] 100%4] &52 Hole A&
gRlskith.

C. albicans Rt} 7¥90] W2 N. gonorrhoeaZ 73HE
A x50l ¥ 7] A7 Yot Algoe] Fa AL E
sl A7 B2 AoZ FAFo] t WiAlIskaL 9l
oh Egh B2 Ao AellM ARIA BHE Hole ofxE
o] w4 glow,') 2 FAr} FEA Fal, 4 A9
oo 2 AFsI o UF BE Fo =2 FE)7T oY
Al vepsteh 0

C. albicans®t PYZ71AZ N. gonorrhoea| X1 %= biopole,
catechin, & lactic acid 3714 &9 A Table IVl A o}
C. albicans®| 3 FLERTE W2 Feoll 453 448
& Bk AAEH=E N gonorrhoea®l et A= A
¥, coumarins, T} =0]=, EHd, quinones, alkaloids,
triterpenes, ~12]3 ZE|Zo|=2 FA A AFE HAFR)
3, 32 Qo= =29 582 catechiny EGCG 23] 1L
quercetin® & A EHE Woko} P 22 W59} I+t
S 18 L acidofillusE A0 AETE &~ e ATFES
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FEoA s A dE & T e AAEEEES
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o] Fa3 ZloF RIS, oF HAAEZ &9l
catechin 0.1% &=} biopole 2% &0l lactic acid 2%2]
FE7F £3E Aol TAAR aHE Holg ATRER
yebdth 28y C. albicansel] il AAE = A7) 98}
o] catechin 0.2%7} 2 Q3= Z(Fig. 5), F 7HA A7) 72+
HFS AFATN7) $I3 A= 2% F52] biopolest 0.2%
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Alol] A& -5 F2-go] glar APE: AN = Sle A
&3t A EAE e 7HX|7F Erhal A

ot

it

3]
2
o
S

>
o
e
o,
o

Kor. J. Pharmacogn.

4 =

=
5 Sk AAgo Al mEt vEEE §
7 A5E SRIBIAT,. C. albicanstoll e A+E 95
Hole @ HAEAEA 3 E4o] TiEo A= A
=4 biopole, Z2]H =72 catechin3} lactic acidol|A]
Atrg-o]l f-24 A YEFEAL, N gonorrhoeaitol = 3
7FA A AEA biopole, catechin, lactic acid”} zHzb C.
albicans®l| Tt Z-gH T} o oA A aIE HS
ok A2)7] 22 ReASS sk L. acidofillusit] BE
< S8t latic acid’l T83FS ERISIACH, L. acidofillus
o] AEOZ A7 2L Hoste] AAZA 749 9
kS 2] & 5 = FAl AFEZ C albicans®t N.
gonorrhoeas S A e AASHEL=E 2%
F59] biopoles} 0.2% &%X2] catechin I3 2% FE2
lactic acid’} H7Fe #HZ LE dojyozn Hzkgo] gl
< HA=4dE 877 =4 Hrhdh

o

ey

ek

A A

o] Ei2 20109 SHAT Sk wH] A-H](HRF-2010-
020)°1 &Jate] AF=HUE.

[ =]
CIEE

o

[

CEAEAE (2011) 6541 o] =71 AWEA A9
12.7% 57}, e |4

2. Workowski, K. A. and Levine, W. C. (2002) Sexually trans-
mitted diseases treatment guidelines, Centers for Disease
Control and Prevention. MMWR Recomm. Rep. S1(RR-6): 1-
78.

3. Martins, H. P., da Silva, M. C., Caéssia, L., Svidzinski, T. I.
and Consolaro, M. E. (2011) Efficacy of fluconazole and nys-
tatin in the treatment of vaginal Candida species, Vet. Immu-
nol. Immunopathol. 9: 45-54.

4.1Issa, S. Y., Badran, E. F,, Agel, K. F. and Shehabi, A. A.
(2011) Epidemiological characteristics of Candida species
colonizing oral and rectal sites of Jordanian infants. BMC
Pediarr. 11: 1471-1479.

5. Norata, G. D., Marchesi, P., Passamonti, S., Pirollo, A., Violi,
F. and Catapano, A. 1. (2007) Anti-inflammatory and anti-
atherogenic effects of catechin, caffeic acid and trans-res-
veratrol in apolipoprotein deficient mice. Atherosclerosis
191(2): 265-271.

6. Moore, R. J., Jackson, K. G. and Minihane, A. M. (2009)

Green tea(Camella simensis) catechins and vascular function.



Vol. 42, No. 4, 2011

7.

8.

10.

Br. J. Nutr. 15: 1-13.

Fenton, K. A., Ison, C., Johnson, A. P, Rudd, E., Soltani, M.
and Martin, I. (2003) Ciprofloxacin resistance in Neisseria
gonorrhoeae in England and Wales in 2002. Lancet. 361:
1867-1869.

Valcic, S., Muders, F., Jacobson Waschington, L. and Tim-
mermann, B. N. (1999) Antioxicantic chemistry. Res. Toxicol.
12(4): 382-386.

. Lippincott, W. and Amp, W. (2008) Antimicrobial effects of

epigallocatechin-3-gallate (EGCQG) against clinical isolates. J.
Burn Care and Res. 29(2): 21.

Yokoyama, M., Nogucchi, M., Nakao, Y., Ysunaga, M.,
Yamasaki, F. and Iwasaka, T. (2008) Antioriliferative effects
of the major tea polyphenol, (-)-epigallocatechingallate and
retinoic acid in cervical adenocarcinoma. Gynecol Oncol.
108(2): 326-331.

11. Wéchtler, B., Wilson, D. and Hube, B. (2011) Candida albi-

12.

13.

14.

15.

cans adhesion to and invasion and damage of vaginal epi-
thelial cells: stage-specific inhibition by clotrimazole and
bifonazole. Antimicrob. Agents Chemother. 55(9): 4436-
4439.

Zhang, Q., Tang, X., Lu, Q., Zhang, Z., Rao, J. and Le, Ad.
(2008) Green tea extract and (-)-epigallocatechingallate
inhibit hypoxia-and serum-induced HIF-1alpha protein accu-
mulation and VEGF expression in human cervical carci-
noma at hepatina cells. Mol. cancer Ther. 5(5): 1227-1238.
Choi, J. M., Han, J., Woon, BS., Chung, J. H., Shin, D. B. and
Lee, S. K. (2006) Antioxidant properties of tannic acid and its
inhibitory effects on paraquat-induced oxidative stress in
mice. Food Sci. Biotechnol. 15(5): 728-734.

Choi, S. I, Hong, Y., Lee, J. H. and Kim, G. H. (2008) Anti-
oxidant and antimicrobial activities of the ethanol extract of
Allium victoriallis L. var. platyphyllum. Food Sci. Biotechnol.
17(2): 313-318 .

Rice, E. C., Miller, N. J. and Paraganda G. (1996) Sturucture-
antioxidant activity relationships of flavonoids and phenolic
acids. Free Radic. Biol. Med. 20: 933-956

16. Manach, C., Morand, C., Crespy, V., Demigne, C., Texier, O.,

Regerat, F. and Remesy, C. (1988) Quercetin is recovered in
human plasma as conjugated derivatives which retain anti-
oxidant properties. FEBS Lett. 426: 331-336.

17.Kim, Y. S. and Han, S. S. (1999) Antiherpetic activities of

natural quercetin alone and in combinations with nucleoside
antiherpstic agents. Kor. J. Pharmacogn. 30(2): 151-157.

18. Kim, Y. G. (1995) Antivacteria activities of korean and for-

eign green tea extract. Kor. J Env. Hith. Soc. 21: 39-49.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

335

Williams, T. and Amp, W. (2008) Antimicrobial effects of fla-
vonoids with pigallocatechin-3-gallate(EGCG) against clin-
ical bacteria. J. burn care and Res. 29(2): 21.

Cibley, L. J. (2010) Vulvovagivitis: Current approach to diag-
nosis and treatment. The female patients 42: 45-48, 56.
Epstein, J. B., Emerton, S., Le, N. D. and Stevenson-Moore,
P. (1996) A double-blind crossover trial of Oral Balance gel
and Biotene toothpaste versus placebo in patients with xeros-
tomia following radiation therapy. Oral Oncol. 35(2): 132-
137.

Nakachi, K., Suga, K. and Imai, K. (1995) Preventive Effects
of Drinking catechin on Cardiovascular Disease and Cancer,
Kor. J. Foodscience 28(4): 11-16.

Yokozawa, T., Cho, E. J., Hara, Y. and Kitani, K. (2000) Anti-
oxidative activity of green tea treated with radical initiator 2,
2'-Azobis(2-amidinopropane) dihydrochloride, J. Agric Food
Chem. 48(10): 5068-5073.

Moran, G. P, Coleman, D. C. and Sullivan, D. J. (2011) Can-
dida albicans versus Candida dubliniensis: Why is C. albi-
cans more pathogenic? Int. J. Microbiol. 18: 2012-2021.
Jebashree, H. S., Kingsley, S. J., Sathish, E. S. and Devapriya,
D. (2011) Antimicrobial activity of few medicinal plants
against clinically isolated human cariogenic pathogens-an in
vitro study. ISRN Dent. 2011(2011): 1-6.

Cho, J. and Lee, D. G (2011) Oxidative stress by antimi-
crobial peptide pleurocidin triggers apoptosis in Candida
albicans. Biochemie 93(10): 1873-1879.

Brahmachari, G, Mandal, N. C., Jash, S. K., Roy, R., Mandal,
L. C., Mukhopadhyay, A., Behera, B., Majhi, S., Mondal, A.
and Gangopadhyay, A. (2011) Evaluation of the antimicrobial
potential of two flavonoids isolated from limnophila plants.
Chem. Biodivers. 8(6): 1139-1151.

Han, S. Z. (2009) Antimicrobial effects of polyphenol in
green tea on Candida albicans and Nesseria gonorrhoeae, J.
Kor. Tea Soc. 15(3): 77-83.

Jang, S. Y, Ryu, S. Y. and Kim, S. D. (2003) Antifungal
activity of plant extracts aginst Pityrosporum ovale and Can-
dida albicans, Kor. J. Pharmacogn. 34(4): 303-307.

Yoo, S. C. and Suh, J. S. (1974) Antifungal actions of crude
drug water extracts on Candida albicans, Kor. J. Pharmacog.
5(3): 147-154.

Arruda, A L., Vieira, C. J., Sousa, D. G, Oliveira, R. F. and
Castilho, R. O. (2011) Jacaranda cuspidifolia Mart. (Big-
noniaceae) as antibacterial agent. Med. Food 8(3): 332-339.

(011. 11. 17 F3; 2011. 11. 28 AL, 2011. 12. 5 AIAEN)




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


