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Antimicrobial Effects of Fermented Coptidis rhizoma and
Lonicerae Flos against pathogen
Sin Ji Lee, O.M.D, Myeong-Jong Lee O.M.D, Ji Eun Jung, Ho-Jun Kim O.M.D, Shambhunath Bose PH.D
Dept of Oriental Rehabilitation Medicine, Dongguk University, Seoul, Republic of Korea

Objectives

This study was designed to examine antimicrobial effects of Fermented Coptidis rhizoma and Lonicerae Flos against pathogens.

Methods

Lactobacilli MRS broth was added to 200mL glass bottle containing 20% herb powder(w/v) followed by 30 minute sonication and then shaking
at 70 rpm in 70 ° ¢ water bath for 3 hours in order to extract fermented herb. Fermented herb extract was autoclaved at 121 ° for 15minutes.
1 07 CFU/mL subcultured bacteria was inoculated and cultured for 24 hours and centrifuged at 3000 rpm for 5 minutes. After transferring to
15 mL conical tube, the viable cells were counted.

Results and Conclusion

Fermented Coptidis rhizoma and Lonicerae Flos both showed antimicrobial effect on pathogens especially when Fermented Coptidis rhizoma

was experimented against Staphylococcus aureus.

Key Words : Fermented Herbal extracts, Coptidis rhizoma, Lonicerae Flos, Pathogens, Staphylococcus aureus, Salmonella spp.
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o AHgH dFE v s REAHET
F-& Lactobacillus brevis (KCCM 40399),
Albto] QElof A Ik Lactobacillus plantarum,
o] &ttt =Bt Hj
£3to] 121TCollA 1573
F3tgt N Al 2] (Lactobacilli MRS broth, Difco)el
Lactobacilli MRS agar plate°ﬂ/\1 o3 et F
Ao oA wje #5513 FES H HA
ZZ0| A wjekste] ~BEIR ARSI ol
w2 o] 274-& Table 10 #1418k ch

M m,

E]

Leuconostoc mesenteroidesS

ofol o autoclaveE ©]

=8 0|

2) F5= ¥ ga= Mx

2 AdolMe g9, 2838 55, 27K/ g
AE  Lactobacillus  brevis, Lactobacillus  plantarum,
Leuconostoc mesenteroides 2}2}te] w2 g st W
BFEES ARE o)8dte] F 879 AlRR AY
atich grekAle] FEE 250mL HIA | gHeFA] &
2 30gel Lactobacilli MRS broth 150mL-& #7138t
o 42 (15~20C)°llA 30%Zt sonicationdt ¥,
shaking water bathg ©]§-3t] 70T, 70 rpme] =
AoA 3AIZE Bt A FESIUTE AR F
52 auto- claveS ©|&3le] 121TCollA] 1587+
T A7 F ALoA FE8] Ae|a 7 Algd 4
7ve| 3+ Lactobacillus brevis, Lactobacillus plantarum,

Leuconostoc mesenteroides 2x10' CFU/mLo] %=

N aE

Strain

Culture medium

Cultural conditions

Lactobacillus brevis
Lactobacillus plantarum
Leuconostoc mesenteroides
Salmonella spp.
Staphylococcus aureus

Lactobacilli MRS broth/agar

Lactobacilli MRS broth/agar

Lactobacilli MRS broth/agar
Nutrient broth/agar
Nutrient broth/agar

30C, 24hr
37C, 24hr
26T, 24hr
37°C, 24hr
37°C, 24hr
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viable cell count (106 CFU/mI)

Growth inhibiting activities of Coptidis rhizoma
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Fig. 1. Comparison of growth inhibition effect of Coptidis rhizoma against two different microorganisms. Ss:
Salmonella spp., Sa: Staphylococcus aureus, Lab: Lactobacillus brevis, LeM: Leuconostoc
mesenteroides, La.P: Lactobacillus plantarum

Table 2. Growth inhibiting activities of Coptidis rhizoma for Salmonella spp.

CFU(x10%) mean viable cell no. (x10° CFU/ml) SD
control 227.0 271.0 520.0 290.0 327 1635.0 1313
X 7.0 15.0 15 21 6.4 320 6.2
LaB 140 80 10.0 50.0 205 1025 198
LeM 03 0 - - 02 08 02
LaP 13.0 58 24 - 7 353 54

LaM: Lactobacillus brevis, Le.M: Leuconostoc mesenteroides, La.P: Lactobacillus plantarum
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Table 3. Growth inhibiting activities of Coptidis rhizoma for Staphylococcus aureus

CFU(x10%) mean viable cell no. (x10° CFU/ml) SD
control 290.0 211.0 270.0 330.0 2753 13763 1313
X 0 0 - - 0 0 713
LaB 0 0 - - 0 0 379
LeM 0 0 - - 0 0 03
LaP 0 0 - - 0 0 0

La.b: Lactobacillus brevis, Le.M: Leuconostoc mesenteroides, La.P: Lactobacillus plantarum

Growth inhibiting activities of Lonicerae Flos
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Fig. 2. Comparison of growth inhibition effect of Lonicerae Flos against two different microorganisms. Ss:
Salmonella spp., Sa: Staphylococcus aureus, Lab: Lactobacillus brevis, LeM: Leuconostoc

mesenteroides, La.P: Lactobacillus plantarum
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Table 4. Growth inhibiting activities of Lonicerae Flos for Salmonella spp.

viable cell no

CFU(x10% mean (x10° CFU/ ml) SD
control 227.0 2710 520.0 290.0 327.0 1635.0 131.3
X 105.0 133.0 250.0 230.0 179.5 897.5 713
LaB 52.0 4.7 110.0 20.0 57.3 286.3 379
LeM 3.0 3.0 3.6 29 31 15.6 03
La.P 0 0 0 0 0 0 0

LaM: Lactobacillus brevis, LeM: Leuconostoc mesenteroides, La.P: Lactobacillus plantarum

Table 5. Growth inhibiting activities of Lonicerae Flos for Staphylococcus aureus

viable cell no

CFU(x10% mean (10F CFUJ ml') SD

control 290.0 211.0 270.0 330.0 2753 1376.3 496

X 215.0 119.0 290.0 1200 186.0 930.0 827

LaB 187.0 261.0 100.0 280.0 207.0 1035.0 818
LeM 0 0 - - 0 02 0
LaP 0 0 - - 0 0 0

LaM: Lactobacillus brevis, LeM: Leuconostoc mesenteroides, La.P: Lactobacillus plantarum
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frelld A 23t o EE ¢ e Aew &
Ql SR} Lactobacillus brevis (24.78%)<F vl &
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ntarum (100%), Leuconostoc mesenteroides (99.04%)
o) FANT A% oA b A hebgkon]
o gssr 3. Salmonella spp.Ofl CHat walld S4 AR &

gy we HR

Lactobacillus plantarum .2 &
A BAE R o} E3| 7

9 5 ok AR #4)

9=
%

it

A3
& = 3l

b

Salmonella spp.©ll et 35/ fak
dekle] 4% A BTk B, 9 Zate 7
251 7

3t IS ol &I -
2) Staphylococcus aureusOi CHst M= AX| g1t ZH 2= SFd Aoz Ugton] 2o

Staphylococcus aureus w50l thgk ¥ o] gt

41



| RrerE] A A1 A1

- Lactobacillus plantarum®] a-3Fe}F v 4= QS o
2] 2g7te] 7 ZrstAl A== 73S JEhIS]
o} 3o S Leuconostoc mesenteroides?} S 2}
MFE RS v T o] 7 st dAlE =
B Yl

=238kl 735 Lactobacillus plantarum©] H-23}+2}

=
W FE A& w o] ARl 7 At Al

lococcus aureus©l| tiste] &3] 732 gk AY
£ Yepdtes AR S 891 & 4 iQlth

e

e
-
=2
ol
rr
o
o2
N
oo
o
o

o )
_()L

S
fr

Jgrﬁgér

o 12 H
2

2
3y m, ro

B
=2

=

ol

>,
el

( >
O}‘i [ j’z >
=
=
o
i
=1
ofjr
rlo
o
=
ooz £

et
v} A2
o
o2
by o o
1o
o,
oo
2

)
=2
of
od
o
=)
fl
%0,
R
o
=
=)
o=
il
=i
1o Lo

b4 7b) 27, 238 A 2, B9 A8, =
golA Ag, 9% eRI, 4F BUF 47 4
& 5% 71 le] Ao A% ofF Wa

3
- H
AP, G FAFOR BEAAS v 3
T A EI} FhEnE o
=]

A
T Ak
Coptidis rhizoma)< 7| ute] oA u] o]
g oy 229 g F54=e e

T Aor, AL K ke el FE

ol
gt

i P

PFA-EE Ao En Aoy gl o

e

o
Fuel el thate] gateo] Zste] 1 9
22 i U 2RE st ashael] FAE
&= tigtto] 2Heate] gasE s e
A she Ao g g4 gt 53 59 &%
o] Bz xo] FHZ o|F wEoR FH IdF
I gk A7 AL R HuEa Qe
#, 3ol Staphylococcus aureus PIAE T E
ol gt AF7F thFabAl A vk jlon 4
TE AT SAd AE gd FEE &
ol thgt Ao A= methanol s ©] &3 33
59 99 255 Al g daxALE
St =t staphylococcus aureus7} 747 E.coli¢t ©
B 7P WzetAl whesklon] #19] metha-

nol FZ&°] staphylococcus aureus®t E.coliol T3l
2 A A A 52395 g s &

N



= -23H(Lonicerae Flos)& 159 = (51T, Lo-
nicera japonica Thumb)®] 7Ns}e £& A3 st
AxF Ao, ey fity, &, R, Riel &
7} 9 0m*® Luteolin, Inositol, Inesite, Tannin,
Saponin F°| FHrHol L, d=, Fd AL
AA o u}dle ok Zed FA HOﬂ, ;]L
ukA] Aol 2@ gielAd ZFAgke] x
Au|Rell E3he oFRjoln o= @49} J‘ﬂr%‘l
A% Zoe] @ a7t A9 v AP, A%
= frEARte] S0 nAle 223 FE=e @
T xI] gt ATl = Staphylococcus aureus©l
g A e F23l9] chloroform FEEY
methanol FZ&¢ %36}1’/}3 237t HaE )
&l B¢ APATFEE 7
3 tanmnﬂ 24 2 A=EHRE
e ﬁ/‘é"?‘oi U4 duPsdge ¢
A% Zgol W AFelA LPSE FE¥E NO9
A4, iNOS, COX-2 2 cytokined] 1] <&kl
A Ao fods Hud v gu®. dE
gt Uit A7 EE A TR %L—?:i]r*e‘ °]&
g 323 A 4= wE ﬂ'
17t YR, & HZo=
FlA Hpel2 2 Agel Wt ?ﬂ*éﬂﬁﬂrﬂ o4
ATE AP AR,
AT e frallde] S/l met oA
==o] OE oA 23 vYehia e
T e, Arddes AAACR
A5 AT AAA L glon
Al Fo shutolnt. AR}
A7) ffste] dAE F=
]E_ 5“ FAA LH/“ o]

ot
ok
£

¢

oo o
rir mm )

s
‘

E
T
oy

S
>

&,

U

ofN
ko

N
-

N
-
£ r1;
1‘2
>

23]

o
>
ol
ok
R

to

oo mR o o} o ol
=}

>
>
o
o
_‘EL

( Om
N

o
2,
=

!

&
750l
Staphylococcus

_OL

ooe MHE g

. 3

1

130 3o
ook
O::
¥ = !
N
%0 %
ir 2
{ JO
rol, e
10 ©H
>, 10
:::
o
z
o
>
i

o2
ol
ol
)
0,
it
9,
B
=
%o,
rlr
>

aureus= 0.25%

Bx ged 3 falE oA v

(OHMFA)ol| eJaiA F2jo] A HoH Salmo-
nella spp. 2 Ecolit 2% ©]7&ellx A=At
B,

groba) o] ARRE AT
plantarum- 7357 A Zol| 28 v 9lew B.
subtilistt2F S vl = A2 ol o] Aol
=H ke A7AR AP, Lacto-
bacillus plantarum-& X FZ25H 784 gd
< ®3l8h= Lactobacillus%; fraht-& -2lste] 574
%] probiotice-2* Probiotic lactobacillusT+3} Bifido-
bacteriumt 2] @4kst 282 gRlshr] gk Aol
A A=A AAute] galz) 28-S TAAF om A+
2dla 7:}03* S AAAFNY Lactobacillus planta-
rum= L3k 5742 ] 77} Salmonella enterica ssp.©l|
st 7 BvbA o gatzkgol slvke A3t
AR, & 03?4 ol AHE E TE kRl
Leuconostoc mi stE GA| F=AdA el
A ”H-r 23 ‘?:l' AFQ AR SollA &9 A

1

% Lactobacillus

)d :'_;Q o §_

rﬂl

g F23) g fald A ZaARE Felst

43



| RrerE] A A1 A1

7] $13ke] Lactobacillus brevis, Lactobacillus planta-
rum, Leuconostoc mesenteroides= T &3 3Heka] F
ZE2 AEE o] &3t falldt A% As Zel
&l Al Aurs St v 22

A3s Atk

t‘

A9 Salmonella spp.©ll g+ "g% Aol &
98.04%E LEIY S AAA 2 FEFEE AA
Rho 2% et A oA 2 } e T Ut
= A& & F o HEgS o 7 A& Asfeol
Lactobacillus brevisol| 4] 94%, Lactobacillus plan-
tarumol| 4] 97.9%, Leuconostoc mesenteroidesol] 4]
9.96% = gRl=o] UAE o] falid g B
o] FEAE 1T T Ut

= =

2 g9 Staphylococcus aureus®]] tgt 7 A5 3|
&2 S Zgsl] 7] HEFEE A

H100% % 21 Hlon ol thote] gt

AAE-go] Uehsths AS g1+ A

3. 5-23}] Salmonella spp.oll th3t 1 A& A&
4H51%=2 Jepgom S FEER v 77
T A5 A3l &S vlwedlS o Lactobacillus brevis
oA 825%, Lactobacillus plantarumell*] 100%,
Leuconostoc mesenteroidesol| 4] 9.4% = &1 &
A2 Lactobacillus plantarum .2 &3-S uf
A7t A AR ol e gy} e
T Ate A= =2l & 5 S8l

4. 52319 Staphylococcus aureusol] thgh o A5
AA &L 3243% % FQlEom B e
Salmonella spp.oll gt gt F2H45.1%)E.ct »]ef
& Aoz SR, W, Lactobacillus plantarum
ol A 100%, Leuconostoc mesenteroidesol| A1 99.99%
7} 1% Lactobacillus breviso A 24.78% 7} &

44

NECE R BEE L
F50 mret Aot 9&T & F Uk

o] E& 2010d% H¥(uS
oz gadFade] 71x=d
o} 3E 219)(2010-0024412).

FaEd

1. Gibson GR, Roberfroid MB. Dietary modulation
of the human colonic microbiota: introducing the
concept of prebiotics. J. Nutr. 1995;125:1401-12.

2. Mistuoka T. Recent trends in research on intestinal
flora. Bifidobacteria Microflora. 1982;1:3-24.

3. Marik PE, Iglesias ]. Intestinal mucosal perme-
ability: mechanism and implications for treatment.
Crit Care. 1999;27(8):1650-1.

4. WY, A2, o% T Rkl Al vlE A
o g TE oo 8. UHREEA]
2009:9(1)'1-14

5. 01 x}/\] {54 =l _4 ] 2 % }Lﬂxﬂ—?.'-uﬁ/n} A Jq.
Agﬂﬁl/ﬂoﬂ Z3t A A3 ety ek skejsk
3} gal=E, 2003.

6. HEF. AZS MR =M 2.
2002:130-2,142-5.

7. Kim, So-Yeon;Ryu, Bong-Ha;Park, Jae-Woo. Effects
of Samiunkyungtang on inflammation and fecal
enzymes in ulcerative colitis animal model. ]



Korean Oriental Med. 2008;29(3):50-62.

8. 719, $ox WA, FAFEA. MEAL AL
2002:547.

9. Bae EA, Hyun Y], Choo MK, Oh JK, Ryu JH, Kim
DH. Protective effect of fermented red ginseng on
a transient focal ischemic rats. Arch Pharm Res.
2004;27(11):1136-40.

10. Zgv]. LHIefe] A5 A7 ALt o

—_
=
ox,

5, e, HH, U, ofald, A8E, g

& EEREE HP-10] €385 T 719

g2 Akl viAe 9 ol
2007;21(2):387-91.

12. 71723, AW, 484, <58, Ao, Ay,
WFH, o188, Qi) dEdEd og g
23 F7L. 2007;15(3):162-9.

13. Goldin BR. Health benefits of probiotics, Br. J.
Nutr. 1998;80:203-7.

14. Fulleer R. Probiotics in man and animals. J.
Applied Bacteriology. 1989;66:365-78.

15. WiA1E, Anlss, 7423, 2SRl S
A 52 FEwe] Ieadt =
Z]. 2005;37(4):642-7.

T6. WA &, AT FEAlTe] T4 niAe 29
=9 a3 =2 F3eE|A]. 2005,18(1):81-7.

17. o|H, o] B, AEE, EF5, HAE, oY,

(]

7. tighE233]. 2005;20(3):83-92.
18. Hooper LV, Gordon JI. Commensal host-bacterial
relationships in the gut. Science, 2001;292:1115-8.
19. Kalliomaki M. Kirjavainen P, Eerola E, Kero P,
Salminen S, Isolauri E. Distinct patterns of

neonatal gut microflora in infants developing
atopy. J.Allergy Clin. Immunol. 2001;107:129-34.

TE 23 G fald oA &2

20. Kalliomaki M. Collado MC, Salminen S, Isolauri
E. Early differences in fecal microbiota compo-
sition in children may predict overweight. Am. J.
Clin. Nutr. 2008;87:534-8.

21 54, Zzupel oF fikte] A 7)E B Ak
A &4 AR, 2001,143948

2 A=grefptie} E20) war 220k Mg AL
1998:180-1.

B. oA, HE, §-29, ol &F, i, 94

<. & F berberine®] FEE & ¥ A
7}, 1997:10(2):83-90.
7. 34 NO ARA & 53 ddsaat
she] 2 &gel miAE 9% F=USw i
<. 2009.
16. ¥iAIE. A5 FAle S X g4 5

== 23k d=4FFetE]A]. 2005,18(1):81-7.

s
A
X

A

24,

oy
ol

2

25. o] AFel, Ex8 x$:9|tAt. 1975:308-14.
26. o] 84, AIFEFH, A=A H 20022,
[e]

27. =%, 785l AR, &9, W, 7 B
Bz ete] abafgoll Tt A thakehduist
8}3]7]. 2006;27(2):358-66.

15. WiAR, Al dedl. A FEAde S4dl
AE Fes) 252 gRar. a4 Ees
A]. 2005;37(4):642-7.

28. World health Organization. Lead Environmental
health criteria 3. Geneva, WHO. 1997;160.

29. 247, ARF, =99, <1493, e, B3,
ds7). AdRe] AT Gatst st 2ol o
g AdA] A IR A]. 2007,28(4):

45



| RrerE] A A1 A1

o oY

cls

SA19] Salmonella HA| &3} A 2 A =
Al kel gk3) %], 2003,43(1):41-

33. 742, LT Bacillus subtilis®} Lactobacillus
plantarum®] &g o] F=x7ke] FA nA=
daf. g2 F eS| A]. 2009;41(4):399-404.

34. FAG, wiis, HAF, olFE. AAAA gt
Lactobacillus plantarum 757} A4kst= e
Q419 B4, A &38R, 2010;38(4):481-5.

35. Hutt P, Shchepetova ], Loivukene K, Kullisaar T,
Mikelsaar M. Probiotic lactobacilli enhance eradi-
cation on Salmonella Typhimurium in animal
model. Journal of Applied Microbiology. 2006;100
(6):1324-32.

36. A2 Aol A 2]t Leuconostoc T+ T
gl ek A7 AAFEAT =R, 2008,26:
63-71.

37. B, A, A=, F8 AFelA 2]
Leuconostoc-2] thAt 5430l thgh A+ 2k}
AT=3. 2008;26:73-81.

fr

A%

46




<<
  /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
  /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 <<
    /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>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


