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Effect of Liposome-Coated Salt on Salty Taste Intensity of Noodle
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Abstract

This study was carried out to investigate the effect of liposome-coated salt (LCS) on the salty taste intensity of noo-
dle. Dough, dried noodle, and boiled noodle with LCS were evaluated physico-chemically for water content, water
binding capacity, solubility, swelling power, color, texture, cooking properties, and sensory test. There were no sig-
nificant differences in water content, water binding capacity, lightness, yellowness, and texture of noodle between
the noodles with liposome-coated salt and non-coated salt. For the sensory analysis, the panel did detect more salty
taste at 1.0% and 2.0% of LCS compared to the control. From these results, this study demonstrates that liposome
coated salt can enhance salty taste, maintaining the same salt concentration without the physical property changes

of noodle.
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B Aol A ARE-gE 58 W7 (medium flour, DAEHAN
Flour Mills Co. Ltd., Seoul, Korea), &+
island, Shinan, Korea)¥} ¥ (samdasoo, Kwang Dong
Pharmaceutical Co. Ltd., Seoul, Korea) A]5olA] G- 3}
S, YA HAIEF(LIPOID S 75, fat free soybean
phospholipids with 70% phosphatidylcholine)< Lipoids
GmbH (Ludwigshafen, Switzerland)ollA] +¢3le] Al-8-3}
ATt

= (solar salt, Jeung

}H

2|Z& JEE AF2 JHL’E

¥ FYHE 2FE 2% lecithingt 20% NaClS 57
ol ¥ 3,000 rpm S Z 3087 wwHkslth 2 F ) high
speed homogenizer (Homogenizer Ultra-Turrax T18 basic,
IKA, Germany)® 5E7F 11,000 rpme 2 12} #2273 H,
%2342 7](Model HD-2200, BANDELIN electronic -
GmbH & Co. KG, Berlin, Germany)E ©]&3l% 40%
power (80 W)= 337k 22} w#Aste] o] xEFS A
Zott}y, 1 5 zetasizer (Nano ZS90, Malvern Instruments
Ltd., Worcestershire, UK)E ©]-&3}o] E|xF2] A7]9} AE}
AE =AUt Ao B EFL -80°C2| deep-freezer
(NF-400SF, Nihon Freezer Co. Ltd, Tokyo, Japan)ol|A] 12
AZF B 3 80°CE AAE 54 71Z7](FD-8518, lishin-
biobase Co. Ltd., Dongducheon, Korea)E ©|-&3}o] &1t
Aejo] B EES de=

H]]

=72 M=

XL ZHE LFo] H7HE 5= Kim et al. (1999)
o] W& FAste] AstA o, Table 19] vig H]&=E
A7rste] Azt 7242 s £ H, SRES
HE=: 7] (5K5SS, KitchenAid, Benton Harbor, MI, USA)E
o]t 300 rppmOZ 107 ¥kS & Yolg| 2 RHEo
A ™ 7](BE-8000, Bethel Electric, Eujeongbu, Korea)S ©]
&3t E7+4 2 mmel 33 WHof FA3 ¥, 2 mm UH]
Z AR e AHE AT Az AHS 35°C

| =] Aol miXe 9% 99

Table 1. Mixing ratio of the ingredients used in making noodles

Flour Water NaCl Liposome coated
(2 (mL) (2 NaCl (g)
Control 100 45 2 -
0.5% LCS"” 100 45 1.5 0.5
1.0% LCS 100 45 1.0 1.0
1.5% LCS 100 45 0.5 1.5
2.0% LCS 100 45 - 2

DThe percentage of liposome coated salt.
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(Multiskan Go Microplate Spectrophotometer, Thermo Fisher

Scientific, Waltham, MA, USA)E AF&-3lo] 675 nme] 3}
Fo2 ZFEE A3

%)

>~

AHC

W= A, ZHe] M= chromameter (CR-200,
KONICA MINOLTA, Osaka, Japan)E A}&-3}o] Hunter<
AR Y71E YeERl= % X (lightness, CIE L'-value), +
29 A=E Yell= H A = (redness, CIE a’-value) 2 =
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HhE QFaksle] =481 3L, Texture Analyzer (CT3-1000,
Brookfield, Middleboro, MA, USA)E AM&-3t3ich S4 =
74L& TPA (texture profile analysis)@ F3EF R oM, A&
= cylinder typel 2 Z13Y 3} 3L, trigger load 80 g, test
speed 2.5 mm/se] £ 2 =43} TE TA39 probes} TA-
SBA fixture (Brookfield Engineering Laboratories, Inc.,
Middleboro, MA, USA)E AH&3atsith 7199l Z&
(hardness)= compression W42 A}83}4] target value=
3.0 mmo| 12, trigger load= 10 g, test speed= 1.0 mm/
s9] 2 A3k 2ol 70 mm, Zo] 03 mmel Z
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T(texture), SF(flavor), 5] 7= (saltiness), Fote] A3 %
(preference of saltiness), F A& 7] & % (overall acceptance)
£ Hrkstdlon, dexrt & A Aute] 71 7k
ZARH =2 2, 52 st 7MY AEx 3 ko] ofgt
e 2 22, 17HA] eAE AR ske <909 (Kramer et

al., 1974; Luckow et al., 2006)S ©]&3sl] #FHAIS 2
Y5 T

SHEA

SFA1EA8 SPSS 5A| = 2 13 (Statistical Package for the
Social Science, Ver. 22.0 IBM., Chicago, IL, USA)= 53}
of B FFHUAE AFE8SH, ANOVA (analysis of
variation) ¥#-4] ¥ Duncan's multiple range testS ©]-& 3}
o] FHA7+e] FoAE p<0.05 FFolA AAste] 7k A
7k {214 Ql Atol & AF st
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Y EEF I &7 A7)= 202.03+25.55 nme|H, Al
EFd 9= 3.63£2.75 mVE SAZFULE TR & Ax
H ANEE Agslste] A A9, 2l EE ARk A=
215.10+2.84 nm, AEFAYE 6274139 mVE 713kt
(data not shown). AEFAE Y=L eHAAS Ve,
A9 #hel AR S7HEFE YA vhEg o] ol
JAFe] ekAdAe =rha ghekE o] X tHLim et al., 2010).
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A U (p>0.05). =T AxR Al F=d 7HF
< %7kt Min et al. (2010)9} Lee et al. (2000)
A 5-8%= B eH, ol B Add A}
A= YRl ix72 22532 158.2%°]

Table 2. The effect of liposome coated salt concentrations on
water content and water binding capacity of dried noodle

Water content (%) WBC? (%)
Control 6.86+£0.17° 158.16+2.14°
0.5% LCSV 6.92+0.30° 158.32+0.10°
1.0% LCS 6.77+0.52° 157.314£3.22%
1.5% LCS 6.56+£0.23* 157.58+2.50°
2.0% LCS 6.83+0.41° 161.53+3.42%

DThe percentage of liposome coated salt.

DWater binding capacity.

*Same alphabet in a column are not significantly different at p<0.05 using
Duncan's multiple range test.
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Table 4. Effect of liposome coated salt concentrations on color
values of dough, dried noodle and boiled noodle

L 2 b’

Control  83.6140.83* -1.56£0.06® 20.77+0.80°

0.5% LCS" 83.88+0.09° -1.51+0.04° 21.59:0.83°

Dough 1.0%LCS 83.27+0.34° -1.68£0.09° 21.75+0.58"
15%LCS  83.29+0.35° -1.60+£0.03" 20.89+0.66°
20%LCS  83.06£0.05 -1.66+0.03% 22.24+0.81°
Control  81.80£031° -0.31£0.04* 15.0240.46°

. 05%LCS  80.86£2.09' -0.32+0.08" 15.71:0.94°
rgggfe 1.0%LCS  80.36+£1.80° -0.34+0.10° 15.85%1.35°
15%LCS  80.98+1.66° -037+0.07° 15.27+1.05°
20%LCS  80.09+1.65 -033+0.12* 16311.29°
Control  66.05£1.52° 2.97+0.13° 11.26+0.16"

Boilog 0S%LCS 65448327 2972011 11.50+0.88"
e 1O%LCS  65.0343.40° -2.63+0.03  11.69+021°
15%LCS  67.05+1.15° -2.9540.07° 12.38+0.22
20%LCS  68.82+1.03 -2.96+0.17°  12.33+0.45°

UThe percentage of liposome coated salt.
**Means with same alphabet in a column on same type are not
significantly different at p<0.05 using Duncan's multiple range test.

3l xpol& YERHA] SO (p>0.05), e H A
ToF el A<l Aol & YER ATHp<0.05). Z&¥
A 71ZEHANAN HEE T84 Hed, 2 A
T2k A T7ke] 2polE YERNA] ot Bl EE Y
Fo| 78] SA A FFE VIAA &= AL
FtH(Lee et al., 1997; Bae & Rhee, 1998).

1T/A 1o
MZ e Fx PxF A-E LTl At ukE,
Ad 2 ZgHe 7§E(hardness) F-214 (adhesiveness), -2

7 *d(cohesiveness), B+ “J(springiness), 7 *J(gumminess)

Table 3. Effect of liposome coated salt concentrations on solubility and swelling power of dried noodle at different immersing

temperature
Temperature (°C)
50 60 70 80

Control 1.35+0.00° 2.4240.35% 2.06+0.14% 1.96+0.32%8

Solubilit 0.5% LCS" 143020 2.0040.41° 1.52+0.56™ 2.02+0.02%
© (‘(‘, " ‘) w 1.0% LCS 1.51£0.20%® 2.41+0.05% 1.900.04% 2.2940.51%8
1.5% LCS 1.33£0.25% 2.4120.14% 2,000,503 1.620.20%5

2.0% LCS 1.47£0.14°® 2.86:0.23% 1.79+0.16° 1.78+0.57°®

Control 2.27+0.12%° 2.90+0.08' 3.79+0.01% 4.64+0.34"

Sl 0.5% LCS" 2.1620.10° 2.94+0.19° 4.06£0.12°® 4.54+0.03

we ‘?oi )p"wer 1.0% LCS 2.22+0.02%° 2.88+0.16' 424+0.13 4.99+0.30"

1.5% LCS 2.17+0.07 2.90+0.10° 4.03+0.02® 4.62+0.04

2.0% LCS 2.3140.03® 3.01£0.13% 4.0120.04° 5.00£0.06

DThe percentage of liposome coated salt.

**Means with same alphabet in a column on same method are not significantly different at p<0.05 using Duncan's multiple range test.
APMeans with same alphabet in a row are not significantly different at »<0.05 using Duncan's multiple range test.
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ME OE =9 gXF ZYE hgo] HutE A=
oF AWl 2542 Table 60l YEMIATE T3S A=+
T} Aol AAH oz QA 2u)7tF F7}8l]
18.8-19.8 g} 22.7-24.7 g Abol 2 ko] YebtoH, A=<
e fFoHQl zfolE HERA] %ok (p>0.05), 714
o] dxFoN fFJHoR 7 & WHItE vERlt
(p<0.05). A=te] gt T Wste] A, iz
oF A7k Fo1 Q1 2ol & VFERAA] 2%t TtH(p>0.05). 7
o] Frgd Fuo] Wste T Aot fAkeA o
7oA 7S Fkel A vEbse ], thxeh AEgt
frejd o2 ztolE VR AT (p<0.05). ol tZ2T-olA
FEAs Hhe S Fe] foH o R FUkekA

U= Bae & Rhee (1998)9] A}t FAFSHA Yelstth 2

5. Effect of liposome coated salt concentrations on texture analysis of dough, dried noodle and boiled noodle

Hardness Adhesiveness Cohesivencss Springiness Gumminess Chewiness
(& (mJ) (mm) (8) (mJ)
Control 520.0+53.4 0.1£0.1 0.3£0.0 2.2+0.1 163.3+41.4 3.6£1.2
0.5% LCS" 513.0+£2.6 0.2+0.2 0.4+0.0 2.2+0.1 180.0+£9.5 3.9+04
Dough 1.0% LCS 490.3+12.3 0.0£0.0 0.3£0.0 2.2+0.2 154.0£5.2 3.5+0.2
1.5% LCS 468.3+23.5 0.0£0.0 0.4+0.0 2.4+0.1 183.3+28.3 4.9£1.0
2.0% LCS 507.3+58.0 0.1£0.0 0.4+0.0 2.4+0.1 182.3+18.2 4.3+£0.4
Control 3,816.0+187.6
. 0.5% LCS"  3,393.7+281.0
Dried
noodle 1.0% LCS 3,488.2+291.5
1.5% LCS 3,687.5£203.1
2.0% LCS 3,396.0+293.2
Control 1,216.4+253.5 0.2+0.2 0.3£0.0 1.5£0.3 359.6+53.8 5.4+0.9
. 0.5% LCS"  1,507.0£359.5 0.1£0.1 0.3£0.0 1.5£0.1 446.7£102.9 6.3£1.0
fggfl‘; 1.0%LCS  1,382.8+234.4 0.1£0.1 0.30.0 1.540.1 385.3482.7 5.541.2
1.5% LCS 1,523.0+134.5 0.2+0.1 0.3£0.0 1.5£0.0 445.3+46.8 6.4+0.7
2.0% LCS 1,146.3+£213.6 0.1£0.0 0.3£0.0 1.7+0.1 332.3+76.2 5.3+1.1
DThe percentage of liposome coated salt.
Values are Mean+S.D. (n>3).
Table 6. Effect of liposome coated salt concentrations on cooking properties of dough and dried noodle
Sample weight Weight of cooked Water absorption of Volume of cooked Turbidity
(8 noodle (g) cooked noodle (%)  noodle (mL)
Control 10.03+0.03° 19.19+5.14° 51.80+9.84° 28.80+1.04* 0.54+0.05%
0.5% LCS" 10.04+0.04* 19.84+5.78" 54.63+£12.61* 28.07+2.66" 0.64+0.27*
Dough 1.0% LCS 10.03+0.03* 19.79+4.99* 57.62+£17.37* 33.60+5.54° 0.62+0.15*
1.5% LCS 10.01+0.01* 19.00+4.48" 53.60+12.39* 29.60+0.35* 0.63£0.36*
2.0% LCS 10.02+0.02* 18.75+4.58" 51.27+10.27° 29.20+0.69* 0.39£0.17°
Control 10.15+0.01* 24.72+0.33" 143.58+3.10° 22.75+0.35* 0.10+0.02°
0.5% LCS 10.12+0.15° 23.07+0.18" 127.86+5.27° 20.00+1.41° 0.110.02¢
Dried noodle 1.0% LCS 10.03+0.01° 22.98+0.16° 129.18+1.30° 21.70+0.28% 0.15+0.02°
1.5% LCS 10.11£0.07° 22.45+0.61° 122.11+4.54° 20.15+0.21° 0.17+0.02®
2.0% LCS 10.27+0.04* 22.71£0.12° 121.1242.12° 20.75+0.35" 0.19+0.03¢

"The percentage of liposome coated salt.

**Means with same alphabet in a column are not significantly different at p<0.05 using Duncan's multiple range test.
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Table 7. Sensory test of boiled noodle with different liposome coated salt contents

Appearance Color Texture Flavor Saltiness Prefer.ence of Overall
saltiness acceptance
Control 3.0% 3.5° 3.3% 3.4° 3.1° 3.1° 3.5°
0.5% LCSY 2.3° 2.4° 2.7 2.3° 2.5° 2.6 2.2°
1.0% LCS 2.9% 2.8 3.2° 3.1 3.4° 3.1° 3.5°
1.5% LCS 3.4° 3.1 2.9° 3.3° 2.9° 2.8 2.8
2.0% LCS 3.5¢ 3.4° 3.1° 3.0° 3.2° 3.4° 3.2¢

DThe percentage of liposome coated salt.

*®Means with same alphabet in a column are not significantly different at p<0.05 using Duncan's multiple range test.
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ATHp<0.05). EX 7S H7Fste] Az 7w e
E4S #23 Hwang & Jeong (2012)2] Aol A4
YEe AWET 24 UEset, ol x| e
g A= Qlste] AW FEFFE] AHET
Aoz =7] Wjio|g} RASIYA, o] 2 Ao A

ZsAAL

MZ2 OE 9 gxF ZYH LFo] 3 =
o] &5 7H= Table 79 JEPAT. 2l 2F I8 &
HolFAE A5 o, A, A%, o gol &
T ol S7kskE 4FE HEisler, 1.5% LC

jai)
N
—_
O
o

1w
WA kT (p>0.05). A5t} Aute] As=s HARE 2
o

I, 1.0%9F 2.0% LCSOlA tiz-Ru =2 7S veh
Ao}, folH o2 2o)E YERNA] &dthp>0.05). 3

A AFTEANME 1.0% LCSE H7iFAS 4% o
2T FARE A3 s YEIITE o3 9 S &
SollA A Bl DdEAA] o, A FwRe| BEF
FHE ams A7 eEMA Y& Anto] At =AA=
Zoz Ak H&st © L BAE Wl Yriste
|28 W Bl@dHe] AFREE A8, &AF T}

A& F-E(salty spot)ye /st ASHALE slls o H

)

2

< Aurs XA ZHTE Noort et al. (2012) 2 Konitzer
et al. (2013)% AR A5 eI HEE Busch et al.
(2008)& o] AR E FE9; A7), =7} Aube] o
S vFITa BAsigion, 259 R e WES
ol Ao BEE thEA she] Alxg o] Autx®
Aote] A 53 &35 YERA Noort et al. (2010)2H9]
AFA M = FASHT

2 ¢

Aot Sxo a37E SleAl ERlE] flste] Bl 2
FE aFE AW Al Hrtsted AW A3 dEhAr
S JAYspATh W=, Adws zewe] FRAREY, 84
=B RRY, A, 2] dnk 549 At felHo
2 2 AelE UEhlA AR, Aol izl
A RS A8E AFS BolFUE Wre 22 A4l
A A deplidh AL Aol BlEg 2
He 23S Friste] e 2wl AUty Adte] s
=rb 53 Ee st BY, RS A89 AEs
1.0% H7Hk 29 AAHQ dEeoie $2 A4S 1
st & 78 Fd fEs I8d 458 ol
ol sl Fole FFE A VA BOwA
= Fol7] fIF Uy omM e Al 28-S

References

AOAC. 1990. Official method of analysis, 15th ed, Association of
analytical chemists. Washington DC, USA. pp. 8-35.

Bae SH, Rhee C. 1998. Effect of soybean protein isolate on the
properties of noodle. Korean J. Food Sci. Technol. 30: 1301-
1306.



104 oA - olmd

Busch JLHC, Yong FYS, Goh SM. 2013. Sodium reduction: opti-
mizing product composition and structure towards increasing
saltiness perception. Trends Food Sci. Tech. 29: 21-34.

Cho HY, Kim B, Chun JY, Choi MJ. 2015. Effect of spray-drying
process on physical properties of sodium chloride/maltodextrin
complexes. Powder Technol. 277: 141-146.

Chung EJ, Shim E. 2008. Salt-related dietary behaviors and
sodium intakes of university students in Gyeonggi-do. J. Korean
Soc. Food Sci. Nutr. 37: 578-588.

Dahl LK. 2005. Possible role of salt intake in the development of
essential hypertension. Int. J. Epidemiol. 34: 967-972.

Duynhoven JV, AS HV, Belton PS, Webb GA. 2012. Magnetic
resonance in food science. The royal society of chemistry. Cam-
beidge, UK. pp. 38-39.

Ha JO, Park KY. 1998. Comparison of mineral contents and exter-
nal structure of various salts. J. Korean Soc. Food Sci. Nutr. 27:
413-418.

Holm K, Wendin K, Hermansson AM. 2009. Sweetness and tex-
ture perceptions in structured gelatin gels with embedded sugar
rich domains. Food Hydrocolloid. 23: 2388-2393.

Hwang IG Jeong HS. 2012. Quality characteristics of waxy corn
noodles containing defatted soybean powder. J. Korean Soc.
Food Sci. Nutr. 41: 1584-1590.

Jung HR, Lee MJ, Kim KC, Kim JB, Kim DH, Kang SH, Park
JS, Kwon KI, Kim MH, Park YB. 2010. Survey on the sodium
contents of nursery school meals in Gyeonggi-Do. J. Korean
Soc. Food Sci. Nutr. 39: 526-534.

Kim BR, Choi YS, Kim JD, Lee SY. 1999. Noodle making char-
acteristics of buckwheat composite flours. J. Korean Soc. Food.
Sci. Nutr. 28: 383-389.

Kim H, Choi CR, Ham KS. 2007. Quality characterisrics of white
pan breads prepared with various salts. J. Korean Soc. Food Sci.
Nutr. 36: 72-80.

Kim JS, Hong JS. 2008. Quality characteristics of fresh pasta
noodle added with red hot pepper juice. Korean J. Food Cook-
ery Sci. 24: 882-890.

Kim SM. 2013. Quality characteristics of low-salt kimchi with salt
replaced by Salicornia herbaces L. powder. Korean J. Food
Culture 28: 674-683.

Ko SH, Lee KY. 2013. Quality evaluation of soybean soup by
adding Gwackhyang in foodservice operations. Korean J. Food
Cookery Sci. 29: 841-846.

Konitzer K, Pflaum T, Oliveira P, Arendt E, Koehler P, Hofmann
T. 2013. Kinetics of sodium release from wheat bread crumb as
affected by sodium distribution. J. Agric. Food Chem. 61:
10659-10669.

Kramer A, Kahan G, Cooper D, Papavassiliou A. 1974. A non-
parametric ranking method for the statistical evaluation of sen-
sory date. Chem. Senses 1: 121-133.

- X298 - A

Lee HA, Nam ES, Park SI. 2003. Quality characteristics of wet
noodle with Maesil (Prunus mume) juice. Korean J. Food Cul-
ture 18: 527-535.

Lee JM, Kim SY, Park KY. 2011. Effects of different kinds of salt
on the quality of wet noodles. J. Korean Soc. Food Sci. Nutr.
40: 1776-1780.

Lee KD, Park JW, Choi CR, Song HW, Yun SK, Yang HC, Ham
KS. 2007. Salinity and heavy metal contents of solar salts pro-
duced in Jeollanamdo province of Korea. J. Korean Soc. Food
Sci. Nutr. 36: 753-758.

Lee MY. 2015. Reduced sodium contents of processed food. Food
Industry and nutrition 20: 1-5.

Lee SY, Hur HS, Song JC, Park NK. 1997. Comparison of noo-
dle-related characteristics of domestic and imported wheat.
Korean J. Food Sci. Technol. 29: 44-50.

Lee YS, Lim NY, Lee KH. 2000. A study on the preparation and
evaluation of dried noodle products made from composite flours
utilizing arrowroot starch. Korean J. Food Cookery Sci. 16: 681-
688.

Lim JS, Gang HJ, Yoon SW, Kim HM, Suk JW, Kim DU, Lim
JK. 2010. Preparation and its stability of a coenzyme Q10
nanoemulsion by high pressure homogenization with different
valve type conditions. Korean J. Food Sci. Technol. 42: 565-
570.

Luckow T, Sheehan V, Fitzgerald G Delahunty C. 2006. Expo-
sure, health information and flavour-masking strategies for
improving the sensory quality of probiotic juice. Appetite 47:
315-323.

Min SH, Shin S, Won M. 2010. Characteristics of noodles with
added Polygonati odoratum powder. J. East Asian Soc. Dietary
Life 20: 524-530.

Moon SS, Kim YT, Jin SK, Kim IS. 2008. Effects of sodium
chloride, potassium chloride, potassium lactate and calcium
ascorbate on the physico-chemical properties and sensory char-
acteristics of sodium-reduced pork patties. Korean J. Food Sci.
Ani. Resour. 28: 567-573.

Noort MWJ, Bult JHF, Stieger M, Hamer RJ. 2010. Saltiness
enhancement in bread by inhomogeneous spatial distribution of
chloride. J. Cereal Sci. 52: 378-386.

Noort MWIJ, Bult JHF, Stieger M. 2012. Saltiness enhancement by
taste contrast in bread prepared with encapsulated salt. J. Cereal
Sci. 55: 218-225.

World Health Organization. 2012. WHO guideline: sodium intake
for adults and children. Geneva, Switzerland. Available from:
http://www.who.int/nutrition/publications/guidelines/sodium_in-
take/en/.

Yoon S, Jo N, Jeong Y. 2008. Development of a carbohydrate-
based fat replacement for use in bread making. J. East Asian
Soc. Dietary Life 18: 1032-1038.



	서 론
	재료 및 방법
	실험 재료
	리포좀 코팅된 소금의 제조
	국수의 제조
	건면의 수분함량 및 수분결합능력
	용해도 및 팽윤력
	국수의 조리시험
	색도
	조직감 측정
	관능평가
	통계분석

	결과 및 고찰
	리포좀 코팅된 소금의 제조
	수분함량 및 수분결합능력
	용해도 및 팽윤력
	색도
	조직감 측정
	관능검사

	요 약
	감사의 글
	References


<<
  /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


