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Sambucus sieboldiana var. miquelii (Nakai) Hara is distributed in Korea, China, and Japan, and has been
used as an anti-rheumatic in folk medicine in oriental countries. The present study aims to investigate
the potential use of this species in health functional foods, cosmetics, and food preservatives. Methanol
extracts of leaves and branches from this plant were prepared to quantitatively analyze the total phe-
nol and flavonoid contents, and to investigate the antioxidative and enzyme inhibitory activities, and
the inhibition of nitric oxide (NO) production activity. The results showed that the total polyphenol
and flavonoid contents of the crude extract were 1.52£0.1 mg/g and 1.73£0.1 mg/g, respectively. S.
sieboldiana polyphenols exhibited potent scavenging activity shown by 2, 2’-diphenyl-1-picrylhydrazyl
(DPPH) radical scavenging assay and 2, 2-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) rad-
ical cation assay. The crude extract also exhibited significant a-glucosidase and tyrosinase inhibitory
activity with ICsy values of 183.5 nug/ml and 323.9 ng/ ml, respectively. Additionally, the crude extract
exhibited strong anti-inflammatory activity determined through the nitric oxide inhibition assay in a
dose-dependent manner with an ICsp value of 36.7 ng/ml and no cytotoxic effect on the macrophages.
Therefore, we demonstrated that the leaves and branches of S. sieboldiana extract possess antioxidant,
anti-diabetic, depigmentation potential, and NO production inhibitory activities. According to recent
research, S. sieboldiana has great potential as a source of the bioactive compound which could be used

as food, cosmetics, and pharmaceutical agents.

Key words : a-Glucosidase inhibitory activity, anti-inflammatory effect, antioxidant, Sambucus sieboldiana
var. miquelii (Nakai) Hara, tyrosinase inhibitory activity
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land)E 33 o rotary evaporator (UT-1000, EYELA,
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A Al A G (murine macrophage cell line)?l RAW 264.7
AEzFe &= AEF 23 (KCLB No 40071, Korea Cell Line
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S g WAZE 10% FBS (fetal bovine serum)ét 1%
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saline, PBS, Gibco, Rockville, MD, USA)Z Al &g & At)
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o %A RIS ascorbic acid (Sigma-Aldrich, Co., ST.
Louis, MO, USA)E At-&3}% T

ABTS radical 27] &4

ABTS (2,2-Azino-bis-3-ethylbezothiazoline-6-sulfonic acid)
radical& ©] &3¢ &4tsl¥ =42 ABTS cation decoloriza-
tion assay®l &g WHE IF WPt AP TH22]. 74
mM ABTS reagents 57T &allote] 112 S § 44
o A "‘QOE 15417 o] 53k 3HA8lY ABTS radical &
AN & 735 nmol A FF = grol 0.70+0.01°] HEE F
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d &4 F4L a4 28 23 YA H+= DL-B-34-dihydrox-
yphenylalanine (DOPA) chromes HIMWH o2 A3 ¢t
[28]. 96 well plateel 0.1 M sodium phosphate buffer (pH
655 BT F AYFUT F2=S 44 JF w571 625,
125, 250, 500 pg/ml H =% 10 p¥ Y=o 1 ¥ sodium
phosphate buffer (pH 6.5)° =<1 2000 unit/ml®] mushroom
tyrosinase (Sigma-Aldrich, Co., ST. Louis, MO, USA)E 10
WA ol & & 1.5 mM9 Ltyrosines 20 ul¥d ¥ ¥ 0.1
M sodium phosphate buffer (pH 6.5)Z 2% 200 pl7} = A
2435tk Tyrosinase &4 A5 37ColA 20%3t ¥H-&
A & 490 nmoll A FREE SAs Mg &9 H7b9t
FRANMTY FRE 22 Yt FEANETEE ar-
butin (Sigma-Aldrich, Co., ST. Louis, MO, USA)& AH&-3} %t

Tyrosinase inhibition activity (%)=[1-(Cabs-Savs)/
(CAbs'BAbs)] x 100
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a-Glucosidase A3 &M
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o] ¥o e} pNPG (p-nitrophenyl B-D-glucoside)ol Al -
g5 Yo i A ESY p-nitrophenol s ZA 3t 43
A7 A FUF FE2ES 247 HF 5571 625, 125,
250 ug/ml H = 20 ul 4 ¥ =1} 20 mM potassium phos-
phate buffer (pH 6.8) 120 1119Jr 0.1 U/ml a-glucosidase 50
ulE 748k 37°CAA 108 & FA 3t o] & 2 mM pNPG
10 plE 7kste] 37CAA 3087 sH&A AT £ 100
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Fig. 1. Effect of the sample extract from Sambucus sieboldiana var.

© my x e ok

miquelii (Nakai) Hara on nitric oxide (NO) production
in lipopolysaccharide (LPS)-stimulated Raw 264.7 cells.
LPS, 1 ug/ml; Sample extract, final concentration 12.5,
25, 50, 100 pg/ml respectively. The data shown represent
means + SD of three independent experiments; #p<0.05
vs. the control group; *p<0.05, ***p<0.001 vs. the LPS-
treated group. The cytotoxicity was determined by MTT
assay as described in Materials and Methods.
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Table 1. ABTS , DPPH , total phenolic and total flavonoid contests of methanol extract from the Sambucus sieboldiana var. miquelii

(Nakai) Hara

Sample RSA(ABTS) RSA(DPPH) Total phenolic content Total flavonoid content
(ig/ml) (ig/ml) (mg/g) (mg/g)
Sambucus sieboldiana var.
85.6 124.0 1.5+0.1 1.73+0.1

miquelii (Nakai) Hara

Total phenolic and total flavonoid contents were measured 1 mg/ml, 500 pg/ml respectively.

FEEAS ruting 20, 40, 60, 80, 100 ug/ml F==E | Z3}]
AT AR TACRREH v AFAt AFFUR FE
=9 s ¥ Egtikolt £4 23, ¥ §FLe
mg/g, TR0l FFL 173201 mg/glE SAHAT
(Table 1). 71 &l ¢ GFUF A3 27] FE=29 =
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o
o
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9 WG AA Aol #E& ZFo AE 75
A Eoh 28y EAAT] I H 0w LAY SHA
A" 750l AstEE A4 FH4t3t 5, ddd 2 DNA
EJAA AxY w39 WE S FE9 HE A5k 2Eg X~
7b Yojdtt olg AEy) A oAl a3E g<lstr] 918 DPPH
o} ABTS radical 27453 S4d& £ A4 SH3 A
DPPHE 31313 0.2 k4314 free radicalS Ad 84 %
48 Zgpicolt 4 HE g 22 ?%L"Li}
© 49 93 FaYU AAE TolEY B
A5 A4, Sdg met & Bepdol Fé“—uﬂ
o] &3to] HAEZFHY i3 445 =
o] AHEE = Wolth36]. Y 3 3443} FAlo BA H

%273 AAZ ABTS radical cation decolorization 315
2 A58 =49 s G4 A8 A AHEEE
ol 7] Wil o RZsHA d4tst 5 dotE A
[25].

A g F YR FFE2] DPPH 2tz ¥ ABTS 2tz 47
24 & [Cpo & YERH ST A& F U5 F2°] DPPH &t
Z a7 49 1Cxo 1240 pg/ml, ABTS 2tz 24 49
ICsp2 85.6 ng/mlZ YEFSETH(Table 1). ©]& postive control
9] BHT, viatmin®} 2| = o ¢33 A73E Yo
A FAARA Y A3 AL TteAE e w0 &

Y
% 92 Aol
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Tyrosinase Mali&A
TR A E22l melanine>

EE dokde F71A oA

TAHE 5244 =5 4248 g= 9 A Lot Mela-

= =EHAS Y AE
W A7l ﬂl‘i’“‘ﬂl/ﬂ tyrosinase®] A &AolA A =
[23, 32], MWl & 7= melanme«l FAo] dAHH 7T &
SAth. Tyrosinase™ |5 Al ol EA)8t= tyrosines 4+3}
AAA melanine B4 F2AA B2 TS s B0
o, Wapd AP 7] DA A tyrosine®] 3,4-dihydrox-
yphenylalanine (DOPA)S.Z #3513, DOPAE 43} A
DOPA quinone®. & $3A 7 &, F2 A E° eumelanin
ZA A E ] pheomelaning ¥4 A A depdo] FA4H =],
tyrosinase= ©| € #H-§-9] /\—L A Fojsy depd AFA
oA 7Hg 83 4L FPAT3, 13].

B AdFoAAME A —“q‘:r“*]' T2 Al dF tyrosinase
Adl &4< Hrhekdt. FEWETL S arbuting AHE3FA
. ABFUF F2ES FEE(625, 125, 250, 500 ng/ml) =
A glste] tyrosinase®] Asl &gl deto] FrHg A, 474
154%, 35.6%, 46.9%, 545%°] A5 o] Uetth(Fig. 2). A%
FUF F229 A 27t S7HE meh FoH LR ty-

rosinaseE A= A2 BEAHJY B A AHFUYFE
100
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Fig. 2. Tyrosinase inhibitory activity of the sample extract from
Sambucus sieboldiana var. miquelii (Nakai) Hara. Arbutin,
500 pg/ml; Sample extract, final concentration 62.5, 125,
250, 500 pg/ml respectively. The data shown represent
means + SD of three independent experiments; **p<0.01
vs. the control group.
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Fig. 3. a-glucosidase inhibitory activity of the sample extract
from Sambucus sieboldiana var. miquelii (Nakai) Hara.
Acarbose, 500 pg/ml; Sample extract, final concentration
62.5, 125, 250 ug/ml respectively. The data shown repre-
sent means * SD of three independent experiments; *p<
0.05 vs. the control group.
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Toldhe E42 89 W =TS F7HITEE]. 59 Al
5 Y& a-glucosidase A1 3] A= acarbose®} voglibose7}t 3l
o 28y o5 Al WA AAL HEA BE 5o FAE
o] 9 0111[7 8], A3} B4 A2 Fukgl viA A A8 717
3, 5 A% A, 5 2 SAANA ALl FAH 9o
ojd LS Eolu AF I At AHI} ¢
g A= th #Alol

]Eq':r“’}-r T %

1
h=}

J= UAAE

t5(625 125, 250 pg/ml) # 2] ]
22} 27.9%, 45.7%, 53. 7%

Xilﬂ T AR Yetgth AP FUF F2E 250 ng/ml §

ol A 53.7% A A E = AIE positive controlZ AHE&-F acar-
bose 500 pg/ml 5 =0] M 544% AAHE AF} FAEG B4E
Yet Y thFig. 3). A2 FA&o] A2 HAEZHEH aglu-
cosidase AN L& At @924 97} 53 A4
et ste At @i JYHT AFFUF 35

T2 €9 249 ES € 5 Y& AR JYdEn

_m_

il

ZAl 2

2 ATE @FATAGY HYAEAY fA W15 B

rﬁ

o

- e
fin
Ko

2A N (No. 20190612702 20209 = AAE=
T oA A ZleNd 71gA DA e
2 old ZA=HY.

1o fo
re 2

The Conflict of Interest Statement

The authors declare that they have no conflicts of interest
with the contents of this article.

References

1. Abdel-Hameed, EI-S. S. 2008. Total phenolic contents and
free radical scavenging activity of certain Egyptian Ficus
species leaf samples. Food Chem. 114, 1271-1277.

2. Ahn, J.,, Gammon, M. D., Santella, R. M., Gaudet, M. M.,
Britton, J. A., Teitelbaum, S. L., Terry, M. B., Nowell, S,,
Davis, W., Garza, C., Neugut, A. . and Neugut, A. 1. 2005.
Associations between breast cancer risk and the catalase
genotype, fruit and vegetable consumption, and supplement
use. Am. ]. Epidemiol. 162, 943-952.

3. Berneburg, M., Plettenberg, H. and Krutmann, ]. 2000.
Photoaging of human skin. Photodermatol. Photoimmunol.
Photomed. 16, 239-244.

4. Chae, ]. W. and Cho, Y. J. 2012. Antioxidative Activity of
Extracts from Sambucus williamsii var. coreana. Kor. ]. Plant
Res. 25, 363-371.

5. Cencioni, C., Spallotta, F., Martelli, F., Valente, S., Mai, A.,
Zeiher, A. M. and Gaetano, C. 2013. Oxidative stress and
epigenetic regulation in ageing and age-related diseases. It.
J. Mol. Sci. 14, 17643-17663.

6. Choi, H., Lee, ], Chang, Y. S., Woo, E. R. and Lee, D. G.
2013. Isolation of (-)-olivil-9"-O-B-d-glucopyranoside from
Sambucus williamsii and its antifungal effects with mem-
brane-disruptive action. Biochim. Biophys. Acta 1828, 2002-
2006.

7. Clissold, S. P. and Edwards, C. 1988. Acarbose. Drugs 35,
214-243.

8. Dabhi, A. S, Bhatt, N. R. and Shah, M. J. 2013. Voglibose:
an alpha glucosidase inhibitor. JCDR 7, 3023.

9. de Melo, C. L., Queiroz, M. G. R,, Arruda Filho, A. C. V.,
Rodrigues, A. M., de Sousa, D. F., Almeida, ]. G. L. and
Santos, F. A, et al. 2009. Betulinic acid, a natural pentacyclic
triterpenoid, prevents abdominal fat accumulation in mice
fed a high-fat diet. ]. Agric. Food Chem. 57, 8776-8781.

10. Gonzalez-Burgos, E. and Gomez-Serranillos, M. P. 2012.
Terpene compounds in nature: a review of their potential
antioxidant activity. Curr. Med. Chem. 19, 5319-5341.

11. Hwang, B., Cho, ], Hwang, L. S, Jin, H. G, Woo, E. R,
and Lee, D. G. 2011. Antifungal activity of lariciresinol de-
rived from Sambucus williamsii and their membrane-active
mechanisms in Candida albicans. Biochem. Biophys. Res.
Commun. 410, 489-493.

12. Jang, B. C, Paik, J. H,, Kim, S. P., Shin, D. H., Song, D
K., Park, J. G. and Suh, S. 1. 2005. Catalase induced ex-
pression of inflaimmatory mediators via activation of



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

NF-kappaB, PIBK/AKT, p70S6K, and JNKs in BV2
microglia. Cell. Signal. 17, 625-633.

Jimenez-Cervantes, C., Solano, F., Kobayashi, T., Urabe, K.,
Hearing, V. ]., Lozano, J. A. and Garcia-Borron, J. C. 1994.
A new enzymatic function in the melanogenic pathway. The
5, 6-dihydroxyindole-2-carboxylic acid oxidase activity of
tyrosinase-related protein-1 (TRP1). J. Biol Chem. 269, 17993-
18000.

Joung, Y. M, Park, S. ], Lee, K. Y, Lee, J. Y, Suh, J. K, Hwang,
S. 'Y, Park, K. E. and Kang, M. H. 2007. Antioxidative and
antimicrobial activities of Lilium species extracts prepared
from different aerial parts. Kor. J. Food Sci Technol. 39, 452-
457

Kalyanaraman, B. 2013. Teaching the basics of redox biology
to medical and graduate students: oxidants, antioxidants
and disease mechanisms. Redox. Biol. 1, 244-257.

Kedare, S. B. and Singh, R. P. 2011. Genesis and develop-
ment of DPPH method of antioxidant assay. J. Food Sci.
Techol. 48, 412-422.

Kim, K. Y., Nam, K. A., Kurihara, H. and Kim, S. M. 2008.
Potent a-glucosidase inhibitors purified from the red alga
Grateloupia elliptica. Phytochemistry 69, 2820-2825.

Kim, Y. S, Lee, S. ], Hwang, J. W., Kim, E. H., Park, P.
J. and Jeong, J. H. 2012. Anti-inflammatory effects of extracts
from Ligustrum ovalifolium H. leaves on RAW264. 7 macro-
phages. |. Kor. Soc. Food Sci. Nutr. 41, 1205-1210.

Lee, C. B. 2006. Korea illustrated plant book II. Hyangmoonsa
227, 228.

Lee, J. Y., Yoo, D. H,, Jeng, Y. S,, Joo, S. H. and Chae, .
W. 2018. Verification of anti-inflammatory activities of the
ethanol extracts of Glechoma hederacea var. longituba in
RAW 2647 cells. |. Life Sci. 28, 429-434.

Lee, K. H, Nam, H. O. and Yoon, W. H. 2007. Effect of
protein-bond polysaccharide isolated from Acanthopanax
senthopanax in reducing the toxic effect of cisplatin. Kor.
J. Pharmacogn. 38, 1-17.

Lee, Y. M, Bae, J. H, Kim, J. B, Kim, S. Y., Chung, M.
N., Park, M. Y, Ko, J. S, Song, J. and Kim, J. H. 2012.
Changes in the physiological activities of four sweet potato
varieties by cooking condition. Kor. |. Nutr. 45, 12-19.
Lerner, A. B. and Fitzpatrick, T. B. 1950. Biochemistry of
melanin formation. Physiol. Rev. 30, 91-126.

Lima-Jtnior, R. C. P,, Sousa, D. I. M., Brito, G. A. C,, Cunha,
G. M., Chaves, M. H., Rao, V. S. N. and Santos, F. A. 2007.
Modulation of acute visceral nociception and bladder in-
flammation by plant triterpene, a, B-amyrin in a mouse
model of cystitis: role of tachykinin NK 1-receptors, and K+
ATP channels. Inflammation Res. 56, 487-494.

Loizzo, M. R., Bonesi, M., Di Lecce, G., Boselli, E., Tundis,
R, Pugliese, A., Menichini, F. and Frega, N. G. 2013. Phenol-
ics, aroma profile, and in vitro antioxidant activity of Italian
dessert passito wine from Saracena (Italy). ]. Food Sci. 78,
C703-708.

Lowenstein, C. J., and Snyder, S. H. 1992. Nitric oxide, a
novel biologic messenger. Cell 70, 705-707.

Lv, H., Chen, S., Xu, X., Zhu, M., Zhao, W., Liu, K. and

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Journal of Life Science 2020, Vol. 30. No. 11 971

Liu, K. 2015. Isolation of linoleic acid from Sambucus wil-
liamsii seed oil extracted by high pressure fluid and its anti-
oxidant, antiglycemic, hypolipidemic activities. Int. ]. Food
Engineer. 11, 383-391.

V], H. 1987. Mammalin monophenol monoxygenase (tyrosi-
nase): Purification, properties and reaction catalyzed. Me-
thods Enzymol. 142, 154-165

Manach, C., Scalbert, A., Morand, C., Rémésy, C. and Jim-
énez, L. 2004. Polyphenols: food sources and bioavailability.
Am. ]. Clin. Nutr. 79, 727-747.

Nathan, C. and Xie, Q. W. 1994. Nitric oxide synthases:
roles, tolls, and controls. Cell 78, 915-918.

Oliveira, F. A., Chaves, M. H., Almeida, F. R., Lima Jr, R.
C. P, Silva, R. M., Maia, J. L., Brito, G. A. and Rao, V. S.
2005. Protective effect of a-and [-amyrin, a triterpene mix-
ture from Protium heptaphyllum (Aubl) March. trunk
wood resin, against acetaminophen-induced liver injury in
mice. ]. Ethnopharmacol. 98, 103-108.

Park, H. Y., Kosmadaki, M., Yaar, M. and Gilchrest, B. A.
2009. Cellular mechanisms regulating human melanogenesis.
Cell Mol. Life Sci. 66, 1493-1506.

Pillai, S., Oresajo, C. and Hayward, ]. 2005. Ultraviolet radia-
tion and skin aging: roles of reactive oxygen species, in-
flammation and protease activation, and strategies for pre-
vention of inflammation induced matrix degradation -a
review. Int. |. Cosmet. Sci. 27, 17-34.

Radi, R., Beckman, J. S., Bush, K. M. and Freeman, B. A.
1991. Peroxynitrite oxidation of sulfhydryls. The cytotoxic
potential of superoxide and nitric oxide. J. Biol. Chem. 266,
4244-4250.

Shinde, J., Taldone, T., Barletta, M., Kunaparaju, N., Hu, B,
Kumar, S., Placido, J. and William, Z. S. 2008. a-Glucosidase
inhibitory activity of Syaygium cumini (Linn.) Skeels seed
kernel in vitro and in Goto-Kakizaki (GK) rats. Carbohydr
Res. 343, 1278-1281.

Sim, H, J., Seo, W. T., Choi, M. H., Kim, K. H., Shin, J. H.
and Kang, M. J. 2016. Quality characteristics of vinegar add-
ed with different levels of black garlic. Kor. J. Food Cook Sci.
32, 16-26.

Stanely Mainzen Prince, P. and Menon, V. P. 2001. Antiox-
idant action of Tinospora cordifolia root extract in alloxan
diabetic rats. Phytother. Res. 15, 213-218.

Suh, W. S., Kim, C. S,, Subedi, L., Kim, S. Y., Choi, S. U,,
and Lee, K. R. 2017. Iridoid Glycosides from the Twigs of
Sambucus williamsii var. coreana and Their biological
activities. |. Nat. Prod. 80, 2502-2508.

Wang, Z. Y., Han, H,, Yang, B. Y., Xia, Y. G. and Kuang,
H. X. 2011. Two new iridoid glycosides from the root barks
of Sambucus williamsii Hance. Molecules 16, 3869-3874.
Xiao, H. H.,, Dai, Y., Wong, M. S. and Yao, X. S. 2014. New
lignans from the bioactive fraction of Sambucus williamsii
Hance and proliferation activities on osteoblastic-like UMR
106 cells. Fitoterapi 94, 29-35.

Xiao, H. H., Zhang, Y., Cooper, R, Yao, X. 5. and Wong,
M. S. 2016. Phytochemicals and potential health effects of
Sambucus williamsii Hance (Jiegumu). Chin. Med. 11, 36.



972

BB UERIX| 2020, Vol. 30. No. 11

ol
=

FofEl' - LA HEI? - AL A
(FHNEYLFEY YA EAYF AT, FHAFYIFEY FHYEALRAA)

S, T, QB BExd A FUREE BEY AEAZR 54 s ALHATG B AT AH
FUF AA714 A%E, 38F L AF BES 59 7I%A &AE ALy A 712A5E AFstaA
AFE YA AGFUTEY 9, 712 BHYE e FE2EZ AZY F Zgdes © F Zogirot
dFs SA, F3 24, a-glucosidase A3 F4 L tyrosinase A3 FAH A FEF EA = AFs A
AGFUYT F2EY & Zdds ¢ SR FFE 152401 mg/g and 1.73+0.1 mg/gE A HUL,
DPPHS} ABTS radical 27 B4L g 557} 27130 ge} 55 EH02 47 248 Jehgon, 27

ICs #t©] 124.0 ug/ml (DPPH), 85.6 ug/ml (ABTS)Z &2 343t A3& Ut £3, a-glucosidase A 3l
24 9 tyrosinase A3 A& 47 1Cs kol 183.5 pg/mle} 3239 pg/ml=2 538 A T4 & EH . Art
RAW 2647 celll | LPSE 9 %& FHAA nitric oxide (NO) A &7 APANA AFFUF FE25 G &<
ZA459E W NO XS sEYEHOE Aaste FEE 367 ng/mloll, FEFE 100 pg/mle) FEAAE
=4S W’EMV] % Ziii FAHUD o] 49 AAZTY AFFUF F22L FAbs, &5, v, 9 &9
= = ]a':r“ur-rﬂ 158 AE, EFE B dE AN B8 e Al
ks

ol
B, AYFUEZYE AARAEAS| 2 543 AUF TRl BE AP FaSlolof @ Aoz




<<
  /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 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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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.)
  >>
  /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


