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Phenolic Components from the Aerial Parts of Bromus japonicus Thunb.

Chao Tao, Dalrae Ahn, Ming Ming Xing, Eun Byeol Lee and Dae Keun Kim*
College of Pharmacy, Woosuk University, Jeonju 565-701, Korea

Abstract — Six phenolic compounds were isolated from the aerial parts of Bromus japonicus (Gramineae) through repeated col-
umn chromatography. Their chemical structures were elucidated as luteolin (1), caffeic acid (2), luteolin-7-O-B-D-glu-
copyranoside (3), quercetin-3-O-f3-D-galactopyranoside (4), quercetin-3-O-B-D-glucopyranoside (5), and luteolin-4'-O-3-D-
glucopyranoside (6), respectively, by spectroscopic analysis. These compounds were isolated for the first time from this plant.
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2 columng- Al 15 8= ASFtA ARsHAL,
E3A19FS A3 T Column chromatography-§- silica
gel-2 Kiesel gel 60 (Art. 1.07734, 230-400 mesh, Merck)
o] ™, molecular sieve column chromatography-& packing
material- & Sephadex LH-20 (Pharmacia)S AH&3} T}
TLC plate= Kiesel gel 60 F,s, (Art. 1.07752, Merck), low
pressure liquid chromatography (LPLC)& columne Lobar-
A Lichroprep RP-18 (Merck) columng- ARE3I3AT). HHAA|
ko 2= 10% H,SO, (in EtOH) A|2FS AME-38lom, UV

o] AL 254, 365 nmell A skt
FE A B2 - A3 AT E 0 AL AR oF

700 g& MeOH=E 7Hg 1&shHA] 5AI7HY 50°CollA] 33
23 FESAT 2 FE2AS T8N s St
MeOH 92 oF 68 g& AN.01, o] MeOH =0l S-7
500 miE ket AEAT]AL el wet 72l n-hexane
(31.5 g), ethyl acetate (3.0 g) ¥ »-BuOH (3.2¢g)2] O &
Lo B335t} o] F ethyl acetate ¥ #-BuOH 7132
< TLC3OIA 10% H,S0, B FeCly A oF S0 =2 sl
S I A vl=gk FFS UERHo] AR silica gel
2 Sephadex LH-20
Lobar-A Lichroprep RP-18 columng A3+ low pressure
liquid column chromatographyS WH=- A A|sle] 313HES
s

Ethyl acetate 7}-&-4-%] 1.0 g= Sephadex LH-20 column
(MeOH)Z FHAIA 7 FZ(EI-ES)C.Z YFom, 1

5= A8t column chromatography<}
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% E4 32 CHCl:MeOH(12:1)E FE8l= silica gel
column chromatographys AA|8led 47112] A~F-2](E41-E44)
° 2 B¥3}H T E42E Sephadex LH-20 column(MeOH)
o2 HABl 3FHE 12 ImegS AUtk n-BuOH 7R+
3] 2.0 g& Sephadex LH-20 column(MeOH)YS SA1A 7
N B BI-BNSZ Lo, I F TLC AolM F2
E4do] ¥2lH B5 £38< Lobar-A Lichroprep RP-18
column(MeOH:H,0 = 5:5)2 FA1AH 8712] &F-8(B51-
B38)° 2 R385t} A% B51, B53S Sephadex LH-20
column(MeOH)2 2 717} A5l SlgHE 2(10 mg)e} 3(12
mg)yS ZHzt A0tk B552 MeOH:H,0(4:6)S &&=
Lobar-A Lichroprep RP-18 column chromatographyS 5z
st 3R 4(11 me)et 5(5 mg)S ZH2F LAt BS6
S Sephadex LH-20 column(MeOH)S- & A et 3}3&
6(6 mg)y> AUt}

8}8H2 1 - yellow powder, 'H-NMR (400 MHz, CD,0D)
8:7.28 (IH, dd, J = 88, 2.0 Hz, H-6), 727 (1H, d, J =
2.0 Hz, H-2'), 6.80 (1H, d, J = 8.8 Hz, H-5'), 6.44 (1H,
s, H-3), 634 (1H, d, J = 2.4 Hz, H-8), 6.11 (1H, J = 2.4
Hz, H-6), "C-NMR (100 MHz, CD,0D) see Table I

5182 2 -colorless needles, 'H-NMR (400 MHz,
DMSO-d,) &: 7.45 (1H, d, J = 15.6 Hz, H-7), 7.07 (1H,
d, J = 2.0 Hz, H-2), 698 (1H, dd, J = 8.4, 2.0 Hz, H-6),
6.76 (1H, d, J = 8.4 Hz, H-5), 6.23 (1H, d, J = 15.6 Hz,
H-8), "C-NMR (100 MHz, DMSO-d,) &: 1663 (C-9),
1483 (C-4), 145.6 (C-7), 144.6 (C-3), 125.5 (C-1), 121.2
(C-6), 115.8 (C-8), 114.7 (C-5), 114.6 (C-2).

51812 3-yellow powder, 'H-NMR (400 MHz,
CD,0D) &: 740 (IH, dd, J = 8.0, 2.4 Hz, H-6"), 7.39
(1H, d, J = 2.4 Hz, H-2), 6.89 (1H, d, J = 8.0 Hz, H-5'),
6.78 (1H, d, J = 2.0 Hz, H-8), 6.59 (I1H, s, H-3), 6.48
(IH, J = 2.0 Hz, H-6), 5.06 (1H, d, J = 7.0 Hz, H-1"),
BC-NMR (100 MHz, CD,0D) see Table I

8}8H2 4 - yellow powder, 'H-NMR (400 MHz, CD,0D)
8: 7.83 (1H, d, J = 2.4 Hz, H-2), 7.56 (1H, dd, J = 84,
2.4 Hz, H-6), 6.85 (1H, d, J = 84 Hz, H-5'), 6.38 (1H,
d, J = 2.0 Hz, H-8), 6.18 (1H, d, J = 2.0 Hz, H-6), 5.16
(1H, d, J = 7.6 Hz, H-1"), "C-NMR (100 MHz, CD,0D)
see Table |

8}8H2 5-yellow powder, 'H-NMR (400 MHz, CD,0D)
8:7.71 (1H, d, J = 2.4 Hz, H-2'), 7.57 (1H, dd, J = 8.8,
2.4 Hz, H-6'), 6.85 (1H, d, J = 8.8 Hz, H-5'), 6.38 (1H,
d, J = 2.0 Hz, H-8), 6.18 (1H, d, J = 2.0 Hz, H-6), 5.23
(1H, d, J = 7.2 Hz, H-1"), "C-NMR (100 MHz, CD,0D)
see Table 1

8}8H2 6 - yellow powder, 'H-NMR (400 MHz, CD,0D)
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Table I. "C-NMR spectral data of compounds 1, 3-6

C 1 3 4 5 6

2 166.0 166.9 158.8 158.8 166.2
3 103.9 104.2 135.8 135.6 105.1
4 183.9 184.1 179.5 179.5 183.9
5 163.2 162.9 163.0 163.0 163.3
6 100.1 101.7 99.9 99.9 100.2
7 166.4 164.8 166.0 166.0 165.5
8 95.0 96.1 94.7 94.7 95.1

9 159.4 159.0 158.4 158.5 159.5
10 105.3 107.1 105.6 105.6 105.4
I' 123.7 123.5 122.9 123.1 127.2
2' 114.2 1143 116.1 116.0 114.9
3' 147.0 147.1 145.8 145.9 148.7
4 151.0 151.2 149.9 149.9 150.0
5' 116.8 116.8 117.8 117.6 118.0
6' 120.3 120.5 122.9 123.2 119.8

1" 101.2 105.4 104.4 103.3
2" 74.8 73.2 75.7 74.8
3" 77.9 75.1 78.1 77.6
4" 71.3 70.0 71.3 71.3
5" 78.4 772 78.4 78.5
6" 62.5 61.9 62.6 62.4

Recorded at 100 MHz in CD,0D

d: 7.36 (1H, dd, J = 8.4, 2.4 Hz, H-6"), 735 (1H, d, J =
24 Hz, H-2), 722 (IH, d, J = 8.4 Hz, H-5), 651 (1H,
s, H-3), 635 (1H, d, J = 2.0 Hz, H-8), 6.11 (1H, J = 2.0
Hz, H-6), 4.84 (1H, d, J = 7.6 Hz, H-1"), "C-NMR (100
MHz, CD;0OD) see Table 1
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FNAZZEEH G MeOH A28 F45 Whio=z
33l n-hexane, ethyl acetate ¥ »-BuOH & #| 23}
At} ©] 5 ethyl acetate$} n-BuOH 71 3 &2 silica
gel¥? Sephadex LH-20 column chromatography &
Arjste] 659 HuA s dElsit

SIS 12 FeCly Al9lol] o= dlsy sifeds ¢
4 912tk 'H-NMR spectrum®] 4] aromatic &9 oA &
6.34 (1H, d, J = 2.4 Hz, H-8)¢} 6.11 (1H, d, J = 2.4 Hz,
H-6014 meta-couplingsl= 27]1¢] aromatic proton signal®]
#AZ=EQ o, § 728(1H, d, J = 8.8, 2.0 Hz, H-6"), 7.27
(1H, d, J = 2.4 Hz, H2") 2 6.80(1H, d, J = 8.8 Hz, H-
57)ollA 322l 1,3 4-trisubstituted benzene signal®] <l
=3tk § 6.44 (1H, s, H-3)oIAE flavone =42 E4 3
ol C-3 peak® 54 =& signale] #ZH YT} "C-NMR
spectrum®llA1= § 183.994 3 7119 carbonyl carbons
greted 1570€] carbono] SQ1H ATt o Fe] Ai=s HESH
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Fig. 1. Structures of compounds 1-6.

A7} 3HE 12 luteolin® 2 F4 s o, 71 #3179
data®} H|ste] Bl - FA 3T

siebe 2w Ao Ao FE o™, FeCly Al
oz HEA FFEYS & & AU 'HNMR
spectrum® A 271 €] olefinic proton®] & 7.45 (1H, dd, J =
15.6 Hz, H-7)3} 6.23(1H, d, J = 15.6 Hz, H-8)°1 trans-
configuration®] F1EQJt}. &3+ § 7.07(1H, d, J = 2.4 Hz,
H-2), 6.98(1H, d, J = 8.4, 2.0 Hz, H-6) & 6.76(1H, d, J
= 84 Hz, H-5)°A A& 2l 1,3 4-trisubstituted benzene
signal®] ERIERITE § 6.44 (1H, s, H-3)%14= flavone &
#e] EAAR] C-3 peak® F =& signale] FH2HE T
PC-NMR spectrum®| A1 &= § 166314 & 71 9] carbonyl
carbons XZ331] 9709 carbon®] ERIEATE. o]/de] A
= AES A 3FE 2+ caffeic acid= FH 30,
71E 289 datadt Hlwated &9l - TSI

SIZHE 32 FeCly Alol Y2d0]1912 ™, Molish testell A
T ¥4S B2t 3F¢E 3S 'HNMR spectrum?]
aromatic G NX sHgH= 13} w9 fFARE FE UERL
o 5 678 (1H, d, J = 2.0 Hz, H-8)} 648 (1H, d, J =
2.0 Hz, H-6)°I14] meta-couplingsli= 27119] aromatic proton
signalo] #2E 3, § 740(1H, d, J = 8.0, 2.4 Hz, H-6"),
7.39(1H, d, J = 2.4 Hz, H-2") ¥ 6.89(1H, d, J = 8.0 Hz,
H-5"0llA] A& 221 1,3,4-trisubstituted benzene signal®] &
1o, § 6.59 (1H, s, H-3)4E flavone =49] C-3
signalo] FZEATt. § 5.06 (1H, d, J = 7.0 Hz, H-1")llA]
anomeric proton®. 2 FA = S+ 71¢] proton signale] ¥
2=t PC-NMR spectrumel A& § 184.10141 &k 7))
carbonyl carbongr XEgFetd 21719 carbone] ER1E A0,
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5 101.2, 74.8, 77.9, 71.3, 78.4 & 62.5°14 glucose?l] 7|31
Sh= 39| peak7t HEE| Q) o)fe] AdE AESH A3}
SI3HE 32 Juteolin glucoside® R8I0, 7|12 23197
data®} ¥]w3}l] luteolin-7-O-B-D-glucopyranosideZ. <1 -
st

SI3HE 4= FeCly Aol 420192, Molish testol| 4]
T GRS Bt 'H-NMR spectrumol4] aromatic 93¢
8 638 (1H, d, J = 2.0 Hz, H-8)%} 6.18 (1H, d, J = 2.0
Hz, H-6)% X meta-coupling®d}= 270 2] aromatic proton
signalo] #ZEA, § 7.83(1H, d, J = 2.4 Hz, H-2),
7.56(1H, d, J = 84, 2.4 Hz, H-6) 2 6.85(1H, d, J = 8.4
Hz, H-5"A] 21382l 1,3 4-trisubstituted benzene signal
o] glgdet. Z& A § 5.16 (1H, d, J = 7.6 Hz, H-1")ll
2] anomeric proton®. 2 FA =& 3+ 7112] proton signal®]
F2E A PC-NMR spectrume] A& § 179.5914] & 7Y
2] carbonyl carbonS &l 2171¢] carbono] 1=
o™, § 1054, 73.2, 75.1, 70.0, 77.2 Z 61.9°A4] galactose
o 7118k B¢ peak’t HEE U ode] AHE HE
3t A3} 3}3HE 4+ quercetin galactoside® 579 511 0.,
71E £ datas} Hlwale] quercetin-3-O-B-D-galactopy-
ranoside® 841 - F4 AT}

3I3HE 5= FeCl, Aol <Fdo192™, Molish testol| 4]
= FAHS Btk 3%E 55 'H-NMR spectrum®]
aromatic Gl Skgh= 49} w9 AR S HER
T, § 638 (1H, d, J = 2.0 Hz, H-8)} 6.18 (IH, d, J =
2.0 Hz, H-6)°I14] meta-couplingsli= 27119] aromatic proton
signale] #ZE A, § 7.71(1H, d, J = 2.4 Hz, H-2),
7.57(1H, d, J = 8.4, 2.4 Hz, H-6") ¥ 6.85(1H, d, J = 8.4
Hz, H-5")0l4] A& &2l 1,3 4-trisubstituted benzene signal
o] glgct. 28] § 5.23 (1H, d, J = 7.2 Hz, H-1")ll
*] anomeric proton®.Z2 FA == 3t 7119 proton signal®|
FZE At PC-NMR spectrumel A= § 17959141 3+ 7l
o] carbonyl carbone X351 21719] carbono] 2=
o, § 104.4, 75.7, 78.1, 71.3, 78.4 2 62.6°14 glucosedll
7118k 3] peak’t HEEUTE ol e AAE HES A
3} 3}3HE 55 quercetin glucoside® F43190oH, 7]1& &
#9]” data®} H]w 5} quercetin-3-O-B-D-glucopyranoside=
gl - ST

33HE 5= FeCly Aloll 201912, Molish testoll A
T 9PdS Bt SIBHE 5= 'H-NMR spectrum®] aromatic
FlA stk 33 vl FARE S eI § 6.35
(1H, d, J = 2.0 Hz, H-8)%} 6.11 (1H, d, J = 2.0 Hz, H-6)
oAl meta-couplingdl= 27112] aromatic proton signal®] 2
231, § 7.36(1H, dd, J = 84, 2.4 Hz, H-6"), 7.35(1H,
d, J =24 Hz, H-2) 2 722(1H, d, J = 8.4 Hz, H-5"914
HAE A 1,3 4-trisubstituted benzene signalo] 1% %o
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™, § 6.51 (1H, s, H-3)°14= flavone 24¢] C-3 signal®|
A=) § 4.84 (1H, d, J = 7.6 Hz, H-1"YlIA anomeric
proton®. 2 F == gk 7§ 9] proton signale] = AT
BC-NMR spectrum®] A1 & & 183.9914] & 7 9] carbonyl
carbonS &3] 217119] carbono] FR1EA O, § 103.3,
74.8, 77.6, 71.3, 78.5 2 62.4°14 glucoseell 71218R= T2
peak”} HZE T o] 4}e] AE HES A3 3HE 6
luteolin glucoside® FA3A oM, 71& £8]'Y datad} 1]
3} luteolin-4'-O-B-D-glucopyranoside® 21 - 574313
o}

4 =

HEI] MeOHFZE= F ethyl acetate?} n-BuOH-S]
AN 659 HlsA e dElsidlen, o] =23t
4 2743} spectral data=E 25 ER1%F A7} luteolin
(1), caffeic acid (2), luteolin-7-O-f-D-glucopyranoside (3),
quercetin-3-O-B-D-galactopyranoside (4), quercetin-3-O-f3-
D-glucopyranoside (5) 2 luteolin-4'-O-B-D-glucopyranoside
(6)§ 71—7L §]-o] . E;Hﬂ,oﬂ o] §]_U]—‘j =95 U J__’_ B N At
ZEE S BAEE sgHEol).

AL AL
o] B el SN R A

1. Lee, T. B., (1986) [llustrated flora of Korea, 94, Hyang-
moonsa, Seoul.

Kor. J. Pharmacogn.

2. Lee, W. T. (1996) Coloured standard illustrations of Korean
plant, 420, Academy, Seoul.

3. Choi, S. H., Hur, J. M., Yang, E. J., Jun, M., Park, H. J., Lee,
K. B., Moon, E. M. and Song, K. S. (2008) B-Secretase
(BACE]1) Inhibitors from Perilla frutescens var. acuta. Arch.
Pharm. Res. 31: 183-187.

4. Kim, J. S. and Kim, J. C. (2006) Chemical constituents of the
root of Dystaenia takeshimana and their anti-inflammatory
activity. Arch. Pharm. Res. 29: 617-623.

. Wu, Z. J,, Ouyang, M. A. and Yang, C.R. (1999) Polyphe-
nolic constituents of Salvia onchifolia. Acta Bot. Yunnan 21:
393-398.

6. Park, S. W,, Chung, S. K. and Park, J. C. (2000) Active oxy-

gen scavenging activity of luteolin-7-O-8-D-glucoside iso-

W

lated from Humulus japonicus. J. Korean Soc. Food Sci.
Nutr. 29: 106-110.

7. Markham, K. R. and Chari, V. M. (1982) Carbone-13 NMR
spectroscopy of flavonoids. /n Harborne, J. B. and Mabry, T.
J. (ed.), The flavonoids: Advanced in research, 73, Chapman
and Hall, New York.

8. Imperato, F. (1982) Kaempferol 3-sulphate in the fern Adi-
antum capillus-veneris. Phytochemistry 8: 2158-2159.

9. Kim, S. Y., Gao, J. J., Lee, W. C, Ryu, K. S., Lee, K. R. and
Kim, Y. S. (1999) Antioxidative flavonoids from the leaves of
Morus alba. Arch. Pharm. Res. 22: 81-85.

10. Yoshizaki, M., Fujino, H., Masuyama, M., Arisawa, M. and
Morita, N. (1987) A chemotaxonomic study of flavonoids in
the leaves of six Trichosanthes species. Phytochemistry 26:
2557-2558.

(2012. 8. 10 ™F=; 2012. 9. 10 YAk, 2012. 9. 12 AMEH)




<<
  /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


