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The effect of duck meat treated with turmeric powder intake on the postprandial
blood lipid profiles in female university students

Lee, Songmi - Ro, Hee KyongT

Department of Food and Nutrition, Dongshin University, Naju 58245, Korea

ABSTRACT

Purpose: This study examined the effects of duck meats with turmeric powder on blood lipids in 10 female university
students, Methods: The subjects received duck meat with 0%, 0.1%, 0.2%, and 0.4% turmeric powder and glucose, total

cholesterol, triglyceride (TG), high—density lipoprotein (HDL)—

cholesterol, and low—density lipoprotein (LDL)—cholesterol in

their serums after 30, 60, 90, 120, and 180 min were measured, Results: The average height, weight, and body mass index

of subjects were 1596 + 2.6 cm, 51.3 * 3.5 kg, and 20.1 +
(GGT), glutamic pyruvic transferase (GPT),

glutamic oxaloacetic transferase (GOT),

1.0, respectively. The fasting glucose, y—glutamyl transferase
c—reactive protein (CRP), and

hemoglobin were within the normal range, The A—AUC (area under the curve) of postprandial glucose, TG did not change,
but A—AUC of postprandial total cholesterol and LDL were significantly decreased, and HDL was increased by intake of the
duck meat with turmeric powder, Conclusion: This study shows that duck meats with turmeric powder affected the

postprandial blood lipid levels,
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Table 1. Nutrients composition of the test diet

Variables Results
Carbohydrate (% of energy) 4.5
Protein (% of energy) 21.0
Fat (% of energy) 74.5
Cholesterol (mg) 168.0
Total energy (kcal) 686.0




82/ &= A7t 2Fe] A7 A5 85 A4

i

of M x| F3F
HAAlel vl 44 L i ES T,

Z o

=

29} Zht). AL H 159.6 £ 2.6 cmO|QAL, AT
51.3 + 3.5 kgellor As 2oz He 19k A - F
A9 (bady mass index, BMI)= 20.1 + 1.00.2 thaH|qt
3] 71 2 Il sdataact. FE Al 4% dF
s} AdEss BF Qg weelslen, 4o
%24 =43 GGT, GPT, GOT, CRP} 118 58 3
71 S REER FEoA BT A o]tk

[\

402 M HE F7HE Bl oL, 2408 St € A-

Table 2. Physical characteristics and blood profiles of subjects

Variables Results
Height (cm) 159.6+£2.6
Weight (kg) 51.3+3.5
BMI (kg/m?)!) 20.1£1.0
Total cholesterol (mg/dL) 162.5+3.3
Triglyceride (mg/dlL) 68.6+5.5
HDL-cholesterol (mg/dL) 56.5+£1.2
Glucose (mg/dL) 81.3+0.7
GGT (U/L)? 13.940.5
GPT (/L)Y 10.3+£0.2
GOT (U/L)4 15.1+£0.4
CRP (mg/dL)® 0.3+0.0
Hb (g/L)¢ 158+0.8

Each value is mean * SE.

1) BMI: Body mass index  2) GGT: y-glutamyl transferase

3) GPT: glutamic pyruvic transferase  4) GOT: glutamic oxalo-
acetic fransferase  5) CRP: C-Reactive protein  6) Hb: Hemo-
globin
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Fig. 1. Incremental blood glucose concentration and A-AUC for 4 hours after consuming each test diet for 10 women. Bars are mean +
SE. Bars with different letters are significantly among the treated concentration of turmeric powder (p < 0.05). 0: 0% turmeric added 0.1:
0.1% turmeric added 0.2: 0.2% turmeric added 0.4: 0.4% turmeric added.
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Fig. 2. Incremental lipid profiles and A-AUC for 4 hours after consuming each test diet for 10 women. Bars are mean * SE. Bars with differ-
ent letters are significantly among the freated concentration of turmeric powder (p < 0.05). 0: 0% turmeric added 0.1: 0.1% turmeric

added 0.2: 0.2% turmeric added 0.4: 0.4% turmeric added.
A7Ve19E W o272 0%l Bl8l] STt (Fig. 2).

DU SYAHEL HE

s sk QxR I =EE| 2 E|E (HDL-choleste-
rol)d] 2% ¥Wale S5 0.2%%} 0.4%E A7 oA
215 FI7RAZIRL 2408714 B5 Aol BIgl HlaA] fAk
S S HYQou, SaS IR %2 0%2} 0.1% 3
7hroAE A% ARto] AAETE Fhiske AdelUs
o], tixwre] HE @At 1S 2EH S| 2
Z A7kl w2 W3l GRS 305, 90, 18050l F2] 22l
zlo)lE B, €52 Aol 585 14EFE
Y2H 29 F5r} Eghth, wE FE A e 2
Eol HIgE A-AUCHAIME AP 27} f-2)% 0]

=8, 0.2%9} 0.4%Z F71BIAS W dlZ?] 0% B3|
=%} (Fig. 2).

o

U2k

FelvEte e £5e e ATEE Qlsied
T A AFle STkl AE AEe] AF 2
S %S el o= sl FHAslEelY &
€7] Agto] yehfar oloh. AT waL AgRAE
o] Ao MAPT T 1TAFETO] wakont Hel
= ST, /RS AR SR QI A SHERT
°] S7keke Aol

EEE A FUSEE IS st Agiab



84 /&= A7t LEFo] ARV AF EF A = VA= 9%

il

X3t FHASE Yolge 89
Hom 2 &3 mlgnE wEolxe
EIER ofe] o, G=sto|H, RIEY, ASA FA,
FotElE, B Sl a3t vkl Baw s ok
252 30d Bt FHol 7 FFT B ALHALE AN
Astal T2 kel 248 Mgte s HRPes g
FEE Bayog Q3 oprlEe Akeld ~EHAE A
s, 2kt 0ol Uigh 95 AAA AIANE 4
Wl gyl E3E Jepdtial Basgio 822
webx] ggo] AA L FFAHFEe] FFS v Ao
2 43T § JAo, g AgATES I E
75 dPFe R 150l 753 Tt 2ol &5
FHolalglar, 15202930 Qx5 tpfo s 83k @ Ao o
FHBNNE 2FFEE T AFUNE 15U 4L
AT 5 oA 9] X E el E A8k 1
By 5 3ol wE 25 AAiaL o] HskE B
3t 8 AT gl Aol mEha £ AtellMe 174
St oAUAe ooz mAPPAER] eFarvlel 0%,
0.1%, 0.2% 2 0.4%2] 255 A7ty 2834 715
S AZEA AFH AR F 30, 60, 1205, 180, 240%
Ao = AFste] Y F AAFEE AT

B Ao 79 ve2 gyl AXI ke
9] AF o 2 e 2 7t FFo wE zpolv)
ojFo]A] ottt JIAE tIdoZ 75%2] TA2A
w2 dro] A% WS P9 Ro 50l A 2l
e gde] 2Fmsly} vulsitar s1%aL, Kimak Kim?
2 FFd 28] FEAS 457 Fsle W) I W
3Pt gidthar sk, 2 Aol 173t iAol Q)
o] 2% 24087 FE Alel] tiulgh I whg- WA elA]
r o]zl ATt B AoMe e 4=
A3t FFS wiAlElaAl, LEESS dEoE AFHs)
Qgoumz ko] o] 74.5%9l Dalal gelEe] &
o] vlwA e 0 glgo] 548 TRt dde] W}
= EFgSHA 2o Zh

2atel] ogk FEe wol W A A% wshe

o7} STk R AR 15 ol £ &7
FEEIID Jofside W ¥F TR
QA7) ool wik

rr
>

El
i g

159 AdHolmg A7IFast Agdrtete] o

L, 2 AollA] 2% 4R BRte] T4
Hhg- ML Z}o]7t glich. 14738 AjAyS o
Tl 75%9] AP AFE 5 4% Fro] HII=
A ol FFS PIXA| = Aoz A
v}, o] 253 2130 A FEE gelsl] o)F
h= F7FAde] 9ad 3ot

B AT 4F 2ZY2EZS 0%} 0.1% F7 kol
A 2% 1208714 7HAsIT7T o] S7FsE oM, 0.2%
o} 0.4% oAl A= 1804 o] ol = ThAshe ZaFo] A|&E
.01, 2402 0.2%} 0.4% FA7FroA] tjZ=atd] H]
3 T EHES o] FojHoz Wit} 35 Al &
FzelEe] wsf wskd A-AUCHE 94 &3 0.2%%
0.4%= H7}ak FolA] tixTol Bls) frejFlo= Yokt
D28y Yol s A8k FHAsES st
= AYU=ZF2HE (LDL-cholesterol)?] 2]% WH3l=
18055 A3 A AFHAE thollA Fe)-2d zjol7t )
A=, 90l E 25S MR ATte] viEste H
8 Ad=FEsHEe] Yokal, 38 A Ad=E2E
Eo nls) MakE A-AUCES 0.2%9} 0.4%2] =37}
ol A 7P izl Hls)] fofHoz vttt e
3 olxpel U =Fd|HE (HDL-cholesterol)2] 2)3-
HSH= 304, 90, 1800l 25 0.4% 7kl A vl
o Hl3)) o}, L xfo)7} foJH o)t TgE F5 Ale]] H]
) Wil ) TEEIYsHES] A-AUCE: 94
0.2% &= 37} oPde] AhTolA dlzatoll viste] f<
Q1 &I} AATE B Aol s &7 0.2% oS
LSSl HWRIRS W SRS AL T2
2HE, AdeFe2HEe] A% S7kgo] tizatd vl

ar

sl FolHom FAielglal, ARESHAEHES

H
el
oZ

Al
a

=]

o\
ol

froox XN Fy ro
ol

&

Z

N

L T

f

O

re

o=z JNdEATt BFE tFoE E5S gt ¥
Z AAY FEE Bludk M3l Ao A, ohekst 214
Al FEo], T AHEFel NAHUSS
Kim 512 &39] 43 g3} uts 2o 2R} 7|55 %
o]7] A8} Aspergillus oryzaeZ a3 50% OlEHS-
2 FEste] A2 Fog AF oA TR F
Ze|2EHE] o] FaHAoH, Ho 5% Bag &
= JdetE FEES HITE Fo o3 A} FEY2EE,
SRAM FHE st sk AF el Ay 4
ole} 3 &a ATt Ao FIHzEEH T4
Avre] Waks AR Han 57 S 28 E3 T4A
o] FAE A Harsld o, Shin T8 929 o
OJolEE B3l 7 Ad TEE Azl AFd &=

S 53 Ay FZY2HE, SAAY 2 LDL-Zd~




Journal of Nutrition and Health (J Nutr Health) 2016; 49(2): 80 ~ 87 /85

A

=

of

3]

=

E, HDLZH ZEHES A AT sk, T8t
o] opd 2lojo] 2H-S H7IBINS W EF A4
£ B3t 3% k. Purohit'’= &5 50% ol
FEES | mgked] FHOE Fo Foist A T
2HE 2 FAAAYo] ZAaEva 319al, Babuot
Srinivasan?’e Tz FHol| 0.5%2] S ¥ = Ao
= AF3 Ax dF FY2HE0] A FaEA
LDL Ee2HE ¥ S84 4% T el
o Barskgih €59 F AR AFY (curcumin)
T AP Hels Rk A= o 5SS F
A7 B719] F Fel2EHE, $4X4E, LDL-Z2HE
FAE AN DZYAHEESE FHo| AFUNS
0.5% 7R 2olE Algst 2y 5 Fe|l~HE3 LDL-
FHSHES fFojFoE 7hAskal, HDLEFY|2HE2 &5
Zhldtia sie-S Rusink &3] gAY EF
A Ae] Aeol vXE JFFS FA%H E 7] e v
o2 2472 B syt Yun 52lo) 1= 2H 282 A4
IS e ® S PUy ERFEES B8 g
Z3} LDL-ZY2HE/HDLFYAHE Hlgo] FF o
2 asigoiar s1ar, 2733 AQAE vide s & 4
oA 77 AFIES B-8519 S v 84 F ZHHE
& 723k, HDL-ZE2EEL Z7hE itk B 8}
o g59 g3l wE dF A /i E9E Busile
U, Baum 52 A91S tito g ofYzt AFUE BE
79 3 A3 dF ADExe] FFE~HE, HDLEFE -~
HE, LDLEFEZEE, 8% Wiyt JepgA] eksk
ool Bagk vf Q. o]e} 22 MdTe BT €5, &
T FEE 32 AFNY 15Y ol Foo i dF A
A o] Baroln, 215o] A Hof| ofmgt JTFS WA=
Aol gk Bt Ao gle A de 7S, 2 A
oA 273 A AAelA 0.2% o] 25-S et
JAYe] EFAVESS AFHAIR] A% & S~
HE, AUeZd2EE, 1Y 2E2e] sjalase
o7} wrhar 3 Ao}, B o] Agae x| g
o] 74.5%°1H, ZEHE o] 168.0 mgoZ A
olRLE AF FFY1EZ, AUEFTY2EHE, L
SZ2Y2EIE9) A-AUCERS FEA Hls) 743t
A 0] AF o] mE 219 AFe] sl gk AT
7} A3, sk o] gt B Ate] AHE Hlwstr)d
= ojggo] o}, tAul S ke WA dElE
AF el thE A AL AWE T 7] 7oA Ohs} Lim*
L 703 AUl A% dF FYEEo] FE AR
astrial ste], A AF T FE&HES] 7

2 o] B ATk FAISATH W, A 1oz

FUNH

%
o off

IH'[
¢

o Yd

o ok
1% o

]

nd

9% Ao A} B W1 A Sl 4

4% 2 2HE $A0 GTL 1114 Faker
1952, Aol SelElEe] F57h Alel oI A
Fake] AFol &R A9 A Hen M 8F 2
|2HEe o] olsle] Bzel g AR AU F
| SeE|o] v o] el AT A
o] ohUje} B B AR FHELF uh, FF 4
Abolole) a9le mEd FHA A7t A Aow
N

&g ob v g
1 e

I

QO OfF

O |

to

B AFoxe 1733 AU 108 dPde = st
ol F=5 2Ed 258 Hriske] gF% £ 3

HAg AFstS &5 s=ol w
g3 Adsre ¥sls AvREgit. d7dde ot
2t}

1) AR WA Adto] gla AA|z70] =1l
7120l AFEE A 1088 dPdo R sl A5 Al
&5t om U A= 159.6 +2.6 cm, 51.3 + 3.5 kgo] 2.0
o, BMI= 20.1 £ 1.02.2 4 W90l sigdsiit). a5
Al g3 A% %E, GGT, GPT, GOT, CRP, 3|=Z&4]

W

F

i i E Xé o R AN
2) A% 5 ¥xege] F5 Al g Hig| S71E A-
AUCZIA 21421 ZFo) 7} 191t

3) A% dF FZY2HELS £F 0.2%, 0.4% H71s8t
AL o FE Ao H|E A-AUCZIA tztol Hs) &
o] o 7 ygir},

4) BF ALY TEE A% 90 714 0.4% H7Ht
o Ak o Z<tol) Hlsl oA oz viott

5) 2% LDLO] 3-8 Ao BI§F A-AUCEES 23 0.2%,
0.4% Z7F319S ) 2ol Hl8) frol 2o & vgie)

6) 215 HDL®] 3 AJo] BI§F A-AUCEES &5 0.2%,
0.4% 713FHS ) =l Hls) o)z og Eoin)

£ dA7e 8% AZEEIE AR AdEs die s
SHRIAAFTOZ 0.2% o] &5 7P A2 &
ALeE7eEe 43 A F AdExo] S vH
I USE Bl AR 2 et vk & Aotk 1y
o]9] 7|17-& R} HEs] ANT = U= vk 27dolA
o] % A7 83t

References

1. Ku SK, Hwang SH, Lim SD, Lee KH, Kim YB. Nutritional char-



86 /&= 7t LeHo] ARV AF EF A = VA= 9%

10.

12.

13.

14.

15.

17.

acteristics and quality changes of duck by-products during frozen
storage at -20°C. J Korean Soc Food Sci Anim Resour 2013; 33(1):
109-118.

. Kim J, Kim WK. Effect of duck extract on lipids in rats. Korean J

Nutr 2003; 36(1): 3-8.

. Song YM, Jin SK, Kim IS, Cho YC, Kim HY, Hah KH, Nam KY.

Effects of dietary onion supplementation of on the physicochemi-
cal properties of duck meat. J Korean Soc Food Sci Anim Resour
2004; 24(1): 66-72.

. Yoon WH, Hwang JY, Kim CH. Isolation and purification of anti-

tumar substance from the sulfur fed duck. J Korean Soc Food Sci
Anim Resour 2004; 24(3): 293-297.

. Kim HJ, Liang CY, Ju MK, Lee KH, Cho SH, Lee SK. Effects of

dietary germanium supplementaion on the meat quality of duck. J
Korean Soc Food Sci Anim Resour 2003; 23(3): 200-208.

. LimKT, Lee JC, Cheong JH. Jung WJ, Kim TH. Meat quality mal-

lard by feeding of MS-fermented food waste. Korean J Environ
Agric 2000; 19(4): 332-338.

. Choi HY. Antimicrobial activity of UlGeum(Curcuma longa L.)

extract and its microbiological and sensory characteristic effects in
processed foods. Korean J Food Cookery Sci 2009; 25(3): 350-
356.

. Yang DS, Yang SJ. Effects of Curcuma longa L. on MDA-MB-231

human breast cancer cells and DMBA-induced breast cancer in
rats. J Orient Obstet Gynecol 2013; 26(3): 44-58.

. Kim CR. Enhancement of liver function by Curcuma extract on

acute hepatotoxicity in rat. J Korean Soc Food Sci Anim Resour
2006; 26(3): 386-393.

Lee SH, Choi WJ, Lim YS, Kim SH. Antimicrobial effect of etha-
nol extract from Curcuma aromatica S. Korean J Food Sci Technol
1997;9:161-165.

. Kang JO, Lee SG. Effects of Opuntia ficus-indica pigment and

sodium lactate on nitrite-reduced sausages. J Anim Sci Technol
2008; 50(4): 551-560.

Lim HS, Baik IK, Lee HS, Lee YJ, Chung NS, Jho SY, Kim SS.
Effects of the life style in patients with coronary artery disease on
the serum lipid concentrations and atherosclerotic coronary lesion.
Korean J Lipidol 1995; 5(1): 71-83.

Cho SH, Choi Y. Dietary theraphy of hyperlipidemia. Korean J
Lipidol 1994; 4(2): 109-117.

Lee JS, Lee MH, Kwon TB, Ju JS. A study on the concentration of
serum lipids and its related factors of persons over 40 years old in
Whachon area, Kang-won do. Korean J Nutr 1996; 29(9): 1035-
1041.

Kim JH, Kim OK, Yoon HG, Park J, You Y, Kim K, Lee YH, Choi
KC, Lee J, Jun W. Anti-obesity effect of extract from fermented
Curcuma longa L. through regulation of adipogenesis and lipolysis
pathway in high-fat diet-induced obese rats. Food Nutr Res 2016;
60:30428.

. Ho JN, Jang JY, Yoon HG, Kim Y, Kim S, Jun W, Lee J. Anti-obe-

sity effect of a standardised ethanol extract from Curcuma longa L.
fermented with Aspergillus oryzae in ob/ob mice and primary
mouse adipocytes. J Sci Food Agric 2012; 92(9): 1833-1840.

Han JM, Lee JS, Kim HG; Seol IC, Im HJ, Cho JH, Son CG. Syner-
gistic effects of Artemisia iwayomogi and Curcuma longa radix on
high-fat diet-induced hyperlipidemia in a mouse model. J Ethno-
pharmacol 2015; 173: 217-224.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Shin HS, Han JM, Kim HG, Choi MK, Son CG, Yoo HR, Jo HK,
Seol IC. Anti-atherosclerosis and hyperlipidemia effects of herbal
mixture, Artemisia iwayomogi Kitamura and Curcuma longa
Linne, in apolipoprotein E-deficient mice. J Ethnopharmacol
2014; 153(1): 142-150.

Purohit A. Antifertility efficacy of Curcuma longa (50% E to H
extract) with special referance to serum biochemistry and fertility
test. Anc Sci Life 1999; 18(3-4): 192-194.

Babu PS, Srinivasan K. Hypolipidemic action of curcumin, the
active principle of turmeric (Curcuma longa) in streptozotocin
induced diabetic rats. Mol Cell Biochem 1997; 166(1-2): 169-175.
Yun S, Yeon JY, Kim MH, Kang MH, Kim TH, Son YK, Kim MH.
The Effects of Angelica keiskei Koidzumi and turmeric extract sup-
plementation on the blood lipids, and antioxidant and inflamma-
tory markers in hypercholesterolemic adults in Korea. Korean J
Food Nutr 2009; 22(4): 517-525.

Soni KB, Kuttan R. Effect of oral curcumin administration on
serum peroxides and cholesterol levels in human volunteers.
Indian J Physiol Pharmacol 1992; 36(4): 273-275.

Baum L, Cheung SK, Mok VC, Lam LC, Leung VP, Hui E, Ng
CC, Chow M, Ho PC, Lam S, Woo J, Chiu HF, Goggins W, Zee B,
Wong A, Mok H, Cheng WK, Fong C, Lee JS, Chan MH, Szeto
SS, Lui VW, Tsoh J, Kwok TC, Chan IH, Lam CW. Curcumin
effects on blood lipid profile in a 6-month human study. Pharmacol
Res 2007; 56(6): 509-514.

Lin XL, Liu MH, Hu HJ, Feng HR, Fan XJ, Zou WW, Pan YQ, Hu
XM, Wang Z. Curcumin enhanced cholesterol efflux by upregulat-
ing ABCALI expression through AMPK-SIRT1-LXRa signaling
in THP-1 macrophage-derived foam cells. DNA Cell Biol 2015;
34(9): 561-572.

Sahebkar A. A systematic review and meta-analysis of random-
ized controlled trials investigating the effects of curcumin on blood
lipid levels. Clin Nutr 2014; 33(3): 406-414.

Zhang I, Cui Y, Amiri A, Ding Y, Campbell RE, Maysinger D.
Pharmacological inhibition of lipid droplet formation enhances the
effectiveness of curcumin in glioblastoma. Eur J Pharm Biopharm
2016; 100: 66-76.

Jain SK, Rains J, Jones K. Effect of curcumin on protein glycosyla-
tion, lipid peroxidation, and oxygen radical generation in human
red blood cells exposed to high glucose levels. Free Radic Biol
Med 2006; 41(1): 92-96.

Morrone Mda S, Schnorr CE, Behr GA, Gasparotto J, Bortolin RC,
da Boit Martinello K, Saldanha Henkin B, Rabello TK, Zanotto-
Filho A, Gelain DP, Moreira JC. Curcumin supplementation
decreases intestinal adiposity accumulation, serum cholesterol
alterations, and oxidative stress in ovariectomized rats. Oxid Med
Cell Longev. 2016; 2016: 5719291.

Ramirez-Tortosa MC, Mesa MD, Aguilera MC, Quiles JL, Bard L,
Ramirez-Tortosa CL, Martinez-Victoria E, Gil A. Oral administra-
tion of a turmeric extract inhibits LDL oxidation and has hypocho-
lesterolemic effects in rabbits with experimental atherosclerosis.
Atherosclerosis 1999; 147(2): 371-378.

Arafa HM. Curcumin attenuates diet-induced hypercholesterol-
emia in rats. Med Sci Monit 2005; 11(7): BR228-234.

Ro HK, Choi IS, Oh SH. Effects of high carbohydrate, high fat and
protein meal on postprandial thermogenesis in young women. J
Korean Soc Food Sci Nutr 2005; 34(8): 1202-1209.



32.

33.

Journal of Nutrition and Health (J Nutr Health) 2016; 49(2): 80 ~ 87 /87

Oh HK, Lim HS. Effects of hamburger patties added sea tangle
(Laminaria japonica) powder and/or cooked rice on postprandial
blood glucose and lipid levels. J Korean Soc Food Sci Nutr 2011;
40(6): 809-817.

Kim HH, Lim HS. Effects of sea tangle-added patty on postpran-
dial serum lipid profiles and glucose in borderline hypercholester-
olemic adults. ] Korean Soc Food Sci Nutr 2014; 43(4): 522-529.

34.

35.

Wilson MD, Rudel LL. Review of cholesterol absorption with
emphasis on dietary and biliary cholesterol. J Lipid Res 1994;
35(6): 943-955.

Beaumier-Gallon G, Dubois C, Portugal H, Lairon D. Postprandial
studies on dietary cholesterol in human subjects using stable iso-
topes and gas chromatography-mass spectrometry analysis. Ath-
erosclerosis 1998; 141 Suppl 1: S81-S85.




<<
  /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 600
  /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 600
  /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 <>
    /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.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /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


