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Abstract This study was conducted to investigate the physiochemical characteristics of Cheongju prepared using
different types of rice (rice and glutinous rice) according to addition rate of Nuruk during low temperature
fermentation. The characteristics of Cheongju prepared using three different temperatures (10°C, 18°C, 25°C) were
compared. After fermentation for 30-50 days, the pH of mash prepared at lower temperature was lower, as was that
of mash made from rice relative to that prepared using glutinous rice. The total acidity was formed at lower
temperature and generated in mashing prepared by glutinous rice. The organic acid content of mash made from rice
at 18°C was lowest, while that of mash prepared from glutinous rice was lowest at 10°C. The fermentation speed
was lowest at 10°C; however, low temperature fermentation resulted in the highest alcohol content. The mash prepared
from glutinous rice showed faster fermentation than that made from rice. In addition, the pH was lower when lower
levels of Nuruk were added and higher in mash made from glutinous rice than that prepared from rice. The lower
addition rate of Nuruk also showed a lower sugar content and final alcohol content. The levels of citric acid and lactic
acid were higher, while those of succinic acid, acetic acid, and ethyl acetate were lower when lower levels of Nuruk
were added. The mash prepared from glutinous rice showed a higher alcohol content than that made from rice.

Keywords : Cheongju, Fermentation temperature, Mashing, Nuruk, Rice and glutinous rice
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Fig. 1. Fermentation characteristics of Cheongju by temperature conditions.
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Table 1. The Organic acid of Cheongju by temperature conditions. (mg/L)
Organic acid Mashing type
R10 R18 R25 G10 G18 G25

Citric acid 231.4+12.3% 228.1+13.5" 291.5+6.9° 236.4+12.1° 307.7+11.5° 325.6£9.8°
Tartaric acid NDV 12.6£1.2 31.5£1.1 ND ND ND
Malic acid 150.6£10.5° 107.7+4.8° 325.8+16.8° 115.3+2.9° 258.9+17.0° 245.6+6.7°
Succinic acid 665.4+23.0° 156.1+10.9° 437.5+4.8° 542.3+4.9° 461.5£21.4° 345.8+10.2°
Lactic acid 2,656.6+20.4 1,959.3117.3b 2,611.1+23.9° 2,165.1+24.0° 2,658.7+33.1° 2,671.5+18.9"
Acetic acid 102.4£12.5° 52.2+6.7° 208.6+12.5° 103.2+6.9" 131.8+12.5° 187.9+9.8°

R10, R18, R25 : rice 10°C, 18°C, 25°C. GI10, G18, G25 : Glutinous rice 10°C, 18°C, 25°C. 1)Not detected.

Values with different letters were significantly different at p<0.05 by Duncan's multiple range test. Each value is expressed as Mean+SD(n=3).
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Table 2. Volatile compounds of Cheongju by temperature conditions. (mg/L)
. Mashing Type
Volatile compounds RI10 RIS R25 G10 GI8 G25
Aldehyde 35.4+1.3° 32.6+1.5° 39.9+1.4° 36.7+1.1° 51.4+1.6° 48.542.1°
Acetone ND" ND ND ND ND ND
Ethyl acetate 41.742.1° 56.1£1.7° 35.4+1.3° 64.140.9" 57.242.1° 44.443.1°
Methanol 11.4+0.1° 12.6+1.1° 11.6+1.2° 13.6+2.1° 13.241.4° 13.6+1.0°
Diacetyl ND ND ND ND ND ND
n-Propanol 2423+4.1° 209.8+5.8° 149.0+6.1° 241.2459° 182.4+7.1° 144.145.1°
i-Butanol 162.0£5.5° 2722479 243.0+8.8° 190.7+4.9" 267.8+11.0° 269.9+6.8"
n-Butanol 43£0.9° 16.7£1.1° 7.0+0.3° 4.0£0.5° 8.7+1.1° 9.2+0.3"
i-Amyl alcohol 325.2+6.5" 426.2+8.7° 357.7£9.4° 380.0+10.0° 413.08.2° 371.847.3°
n-Amyl alcohol ND ND ND ND ND ND
Fusel oil” 733.8+12.1° 924.9+9.0° 756.6+21.1° 816.0+7.9" 871.9+11.9° 795.0+£10.2°
AP 1.3440.3° 2.03+0.2° 2.40+0.1° 1.58+0.03° 2.26+0.04° 2.58+0.04°
A/BY 2.0140.01* 1.57+0.01° 1.47+0.3° 1.99+0.01° 1.54+0.02° 1.38+0.02°
B/PY 0.67+0.01* 1.30+0.00° 1.63+0.05° 0.79+0.01* 1.47+0.01° 1.87+0.01°
R10, R18, R25 : rice 10°C, 18°C, 25°C. G10, G18, G25 : Glutinous rice 10°C, 18°C, 25°C.
YNot  detected. )Fuscl oil(sum of n-propanol, i-butanol, n-butanol, i-amyl alcohol, n-amyl alcohol). zamyl alcohol/n-propanol. 'i—amyl

alcohol/i-butanol, Yi-butanol/ n-propanol.

Values with different letters were significantly different at p<0.05 by Duncan's multiple range test.

Each value is expressed as Mean+SD(n=3).

st

Methanol> ¢52] A EA3l= ¥ (pectin)dll
A freste ERe] dE ke BATE §lti15]. & Als
oMe AT WAHFHO T =4 Ve

Aldehyde™ <5l & EX9 ¥43& L& gARA
A AREE 7I2Ed SEEEA AR, dRAEWY,
5, &%, eUle] vl Aot A9t Bl v
A E] o3 7tE2HY @rﬂ%oﬂv‘i acetaldehyde, acetoin,
aceton, diacetyl 5°] 9.0 HF(HF) A= FAel 2
] acetaldehyde 42 SHs § 169 75 EHGL
Fgol Ha o]F rHErk # AlZeAE acetonedt
diacetyl> &5 A 29k aldehydet 32.6-51.4ppm
o x%z%"zoi 14,5]_1;}\-1;}[15]

T FAL 15 % EH
ﬁk(ﬂavour)
2 L}Toi

N o>'

“4(5%4),
&

© 2 9FHappearance), U(taste),
71% %(overall preference) &2
okt Er}(47), BEO|U(3H),
H1H)E Brkeke 54 A=
S Ao 1 AI= Table

o2 JudEn, AL9d A2 R10, G10+= %HW H]
} R25, G259]] B

s Aoz vgtel REdtel Fo A4S A4 23
3.1.4 BT} T @A 24 et Aeutie] S4o] 27 meiu}
wEere e Pad AT B vw W A 2 ol 5 TEY} 5, 5Y F4EL AL
o) s wask ghasel YA AT sl AF ool mkd P hehin Aol 2 4 vAA
Table 3. Sensory evaluation of Cheongju by temperature conditions.
Sensory Mashing Type
attribute R10 R18 R25 G10 G18 G25
Appearance 4.3+0.6" 4.2+0.5° 4.3+0.4° 4.0+0.5" 4.1+0.4" 4.2+0.3"
Taste 2.8+0.6° 2.9+0.6" 3.7£0.4° 2.6+0.6" 2.9+0.5° 3.2+0.6°
Flavour 3.1£0.7° 2.8+0.5" 3.440.5° 2.9+0.6" 2.7+0.4° 3.120.6°
Overall preference 2.9+0.7° 2.9+0.4" 3.5+0.4° 2.7+0.7" 2.7+0.4" 3.140.5"
Total 12.7+0.6 12.8+0.5° 14.9+0.4° 12.2+0.6 12.4+0.4° 13.6+0.5°
R10, R18, R25 : rice 10°C, 18°C, 25°C. GI10, G18, G25 : Glutinous rice 10°C, 18°C, 25°C.

Values with different letters were significantly different at p<0.05 by Duncan's multiple range test.

Mean+SD(n=3).
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Fig. 3. Fermentation characteristics of Cheongju by Nuruk amounts.
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Table 4. Organic acid of Cheongju by Nuruk amounts. (mg/L)
. . Mashing type

Organic acid Ra Rb Re Rd Ga Gb Ge Gd
Citric acid 152.1+4.5°  181.8+5.9° 231.449.9°  251.246.9°  134.5£11.2°  182.3+12.5°  236.4+6.7°  265.8+7.2°
Tartaric acid NDV ND ND ND ND ND ND ND
Malic acid 168.8+5.9°  160.8+11.0°  150.6£10.7°  132.4+7.9°  187.8+7.5 162.7+11.7°  115.3+8.9° 88.2+5.4¢
Succinic acid 960.9+12.3"  764.5420.0°  665.4+4.9°  545.0+9.9"  908.9+9.8°  651.649.9"°  5423+92°  517.2452°
Lactic acid 1,928+432.3"  2,146229.8  2,656£22.9°  2402+5.7%  1,726£3.6° 1914487  2,165£6.7°  2,076+24.5°
Acetic acid 292.9£10.9°  132.6£12.1°  1024+6.8°  103.1=7.1  131.6£3.4° 120.1£5.6°  103.248.3°  126.6+4.8"

Ra, Rb, Re, Rd : nuruk 1% ,1.5%, 2%, 2.5%. Ga, Gb, Gc, Gd : nuruk 1%, 1.5%, 2%, 2.5%.
"Not detected.

Values with different letters were significantly different at p<0.05 by Duncan's multiple range test.
Each value is expressed as MeantSD(n=3).

HAAF) T4 Fig, 49 2ok PR A9 5 AR 120 e nlAAA R Rk sukal A, Akt
2.5%% AHEE R AlR9] FAbo] 03%2 7 A o Ak 2Ake] MR el AdEla, FANS BE
Boy JAATFE FF 1%E AHES Ga AE7E ARA AYEA &skth f71AE A 3
03%= 74 AA Yehdth 75 1.5%2 AFE3 Rb,  2ed 2e AR #7138 g2ake] fdko]

RE [¢] =
Gb A =8t 75 2%E AHES Re, Gei= 8 Aol7h gIltt. & 8ol oA Wo] et gk thgow st
ksl AT BE ST A5 pHoL Eolg o) u Ato] o] AAFEJEH o= o S[14]9 Ao} gt
B7F o] we} ok vopA yidA T 36, M Yol BET5 AL, 7Adto] Bel A4H
[e3]

=
972 382 AA7L Hw, olF Wik ARHE A e A7 A,

A7) A3 BolA A% pHE 45475 et A 5

[13]19] Ao} fAkekt #a 7|1t Fol pHE F557 3.2.3 e eV|d2 BN
Yul&o] =ETE thah wokon] A JAHTF B 10°ColA A2LgA] FEFIHES 23 948
FARSHA Lhekseh T Fu 971 RL Table 59 2k A
A 3AAE alcoholFS n-propanol, i-butanol, i-amyl
3.2.2 |7 2 alcohol 5-9] fusel oil> QA EZF F19| ofn|=Att)
10°ColA AXLEA FEFEYueS Qe F5F Al deiso] sl & d3el A= 781.0-853.6ppm S
=09 f7]14F -2 Table 49F 2t} A2REA f7] 2 YeR f@a FAAT B5A g 4R
Table 5. Volatile compounds of Cheongju by Nuruk amounts (mg/L)
Volatile Mashing Type
compounds Ra Rb Re Rd Ga Gb Ge Gd
Aldehyde 35.2+1.2° 35.9+1.1° 354467 352445 36.8+1.2° 35.642.1° 36.7+1.2° 39.1£1.1°
Acetone NDV ND ND ND ND ND ND ND
Ethyl acctate 35.241.3° 55.8+1.5° 41.7+3.4° 56.4+3.4° 52.6+4.3" 64.5+4.4° 64.1+3.3 79.343.3°
Methanol 12.240.9* 123409 11.440.9* 12.0+1.1° 12.7+1.1° 13.7+1.1° 13.6£1.1° 13.7+1.1°
Diacetyl ND ND ND ND ND ND ND ND
n-Propanol 234.1£1.0°  274.8+6.7° 242388  2432+9.9°  226.9+5.6"  249.6+55°  241.2+32°  2453+2.6°
i-Butanol 207.5£12°  200.2+9.9"°  162.0+5.6° 192.4+11° 191.3+7.7°  186.5+6.6°  190.7+4.4°  182.8+7.7°
n-Butanol 8.140.9" 7.5£0.9" 43+0.8" ND 6.8+1.2° 5.5£1.1° 4.0+0.3° ND
i-Amyl alcohol 331.3£9.9°  371.1+7.7° 3252434  379.8+21°  389.348.8"  396.7+6.6"  380.0£6.6'  354.0+3.4°
n-Amyl alcohol ND ND ND ND ND ND ND ND
Fusel oil” 781.0£9.9°  853.6+9.9°  732.8+8.8°  8154:9.4%  8143+7.6°  83839.1°  8159+6.8  782.1+8.8°
A/PY 1.4£0.1° 1.4x0.1° 1.30.2° 1.6£1.1° 1.7£0.1° 1.60.1° 1.6£0.1° 1.4£0.1°
A/BY 1.6£0.1° 1.9£0.2° 2.0+0.1° 2.0+0.2° 2.0+0.2° 2.1£0.2° 2.0+0.2° 1.9£0.2°
B/PY 0.9+0.0° 0.7£0.0° 0.7+0.0° 0.8+0.0° 0.8+0.0° 0.8+0.1° 0.840.0" 0.8+0.0"
Ra, Rb, Rc, Rd : nuruk 1% ,1.5%, 2%, 2.5%. Ga, Gb, Ge¢, Gd : nuruk 1%, 1.5%, 2%, 2.5%.
UNot detected. 2>Fusel oil(sum of n-propanol, i-butanol, n-butanol, i-amyl alcohol, n-amyl alcohol). zamyl alcohol/n-propanol. )i—amyl
alcohol/i-butanol, i-butanol/ n-propanol.

Values with different letters were significantly different at p<0.05 by Duncan's multiple range test.
Each value is expressed as Mean+SD(n=3).

499



FFAE &= B AT A8T, 2016

=

5

&O
o

Al

pal |

= &
ekokth. Fusel oil Fol
S5 j-amyl alcohol®] &&Fo] 7}
=9kal, n-propanol, i-butanol =22 8ol o} o]
11919 At 2odth FERQHEC] 1%E T35
o] @A3] & Ra, Gag A|QJslH FEFHT| we
A/P, B/P, A/B H]&2 Z}Z} 1.35-1.59, 1.85-2.13,
0.67-0.84= A|m3te] Apol7} A o} 57 qu] &
AFYREY] gl 2
eI
Ethyl acetatet™ ‘FSF¢0]&°] AY
Ra A&7} 352ppmOE A wgton
A =& FRAF Gd AEIF 79.3ppm o2
ElL} FEARS ol W} ethyl acetate &
Ao Uehgth 3 FERSH &) Y

il

[¢] 76‘

S wgn T} 38 ethyl acetate o] °F7F =A U}
=

A

o)

g gl

o)

R

Shid
ro

=
=
acetone} diacetyl> 7
A waa FaE

¥

JGe A e

3
2= <)
U 3837} ethyl acetate F44-S T Bol sk
LERLTE Methanol-

A Yehg o, aldehydes A 87F 2Fol7} =LA %k

3 acetone} diacetyl> HEH A

FHRTF ey

ol
[o

ox rf n

!

e
-
=2,
o

K
filo
rlo
=
A
ol
o

(2]
tol
rlo
ki
N
o
o
-y
=l

ol
o
R
K
o=
i3
)
o
py
o
N

12 o
K
il
fl
o,

2

rlo

z
FO{I
>

filo

z
PO('
30
32
T

[N
HE e

=

W
o

k)
b O

1
mO 1—: l
=

HI
o

il

: 3

ofl

)
el
o

o of
o,
Morro |

h!
(tl
&
Jju
X,
19
o
me fob R4y © C C Mok 2

10
o ol
flo
Pl
_>I_‘ \
ol 5"

&
e
P}{I
=2
k1
o
[ =]
- T
Pk
(o
Hu

P

o
oy
i)
32
U
k=
ot
(2]
rfo
Pl
N
N

rlo
2
rlo
&2
©
ox
ox
fo 1 %O
nE 32 o

i-butanol
ethyl acetate”}
o 9J& 7]

% 9l

4

Aa)
=)
o
o
-

&
e
i,
rl
)
o
at
i
fuj
i
2

Al n-propanol
|

oo
tlo

2

ro
2,

500

A

o] G}
28 ol %

rlo

acetate”} A E
g $Ea5A4S YERT.

efstel Axe Wt

X
N

2

4
A
R (1 )

N
Lo
o
i)
[

S

o 9 o O fo fo
T

= o

o ol A
— 1o

O (=
i

o
rlr
fin

02 0 orfo rE MU o4t ne HO¥e Ko

References

[1] H. R. Kim, Y. H. Kwon, J. H. Kim, B. H. Ahn. “Quality
Analysis of Diverse Rice Species for Rice Products”,
Korean J. Food Sci. Technol, vol. 43, no. 2, pp.
142-148, 2011.

DOI: http://dx.doi.org/10.9721/KJFST.2011.43.2.142

Y. Iemura, K. Kataoka, S. Hara, “Effects of the
Polishing Ratio of Rice on Nitrogen Content of Sake
Mash”, J. Brew. Soc. Japan, vol. 91, no. 2, pp. 130-135, 1996.
DOI: http://dx.doi.org/10.6013/jbrewsocjapan1988.91.130

Y. Anazawa, Y. Nabekura, K. Satoh, Y. Satoh, S. Ohno,
et al, “Polishing Properties of Sake Rice Koshtanrei for
High-Quality Sake Brewing”, Biosci. Biotechnol.
Biochem, vol. 77, no. 10, pp. 2160-2165, 2013.

DOI: http://dx.doi.org/10.1271/bbb.130515

Y. J. Lee, H. C. Yi, K. T. Hwang, “The Qualities of
Makgeolli (Korean Rice Wine) Made with Different
Rice Cultivars, Milling Degrees of Rice, and Nuruks”, J.
Korean Soc. Food Sci. Nutr, vol. 41, no. 12, pp.
1785-1791, 2012.

DOI: http://dx.doi.org/10.3746/ikfn.2012.41.12.1785

[2]

B3]

[4]




Aeuraol o HxY olgeta 54 A7

[5] S. M. Woo, J. S. Shin, J. H. Seong, S. H. Yeo, J. H.
Choi, et al, “Quality characteristics of brown rice Takju
by different nuruks”, J. Korean Soc. Food Sci. Nutr, vol.
39, no. 2, pp. 301-307, 2010.

DOI: http://dx.doi.org/10.3746/jkfn.2010.39.2.301

E. H. Han, T. S. Lee, B. S. Noh, D. S. Lee, “Volatile
flavor components in mash of takju prepared by using
different nuruks”, Korean J. Food Sci. Technol, vol. 29,
no.3, pp. 563-570, 1997.

M. H. So, Y. S. Lee, W. S. Noh, “Changes in
microorganism and main components during takju
brewing by a modified nuruk”, Korean Food Nutr, vol.
12, no. 3, pp. 226-232, 1999.

(6]

(7]

[8] S. J. Lee, B. H. Ahn, “Sensory profiling of rice wines
made with nuruks using different ingredients”, Korean J.

Food Sci. Technol, vol. 42, no. 1, pp. 119-123, 2010.

S. S. Lee, K. S. Kim, A. H. Eom, C. K. Sung, 1. P.
Hong, “Production of Korean Traditional Rice-wines
Made from Cultures of the Single Fungal Isolates under
Laboratory Conditions”, Korean J. Mycology, vol. 30,
no. 1, pp. 61-65, 2002.

DOI: http://dx.doi.org/10.4489/KJM.2002.30.1.061

T. Y. Jin, H. J. Chung, J. B. Eun, “The Effect of
Fermentation Temperature on the Quality of Jinyangju, a
Korean Traditional Rice Wine”, Korean J. Food Sci.
Technol, vol. 38, no. 3, pp. 414-418, 2006.

D. H. Lee, H. Y. Kang, Y. S. Lee, C. H. Chol, S. J.
Kim, et al., “Effects of Yeast and Nuruk on the Quality
of Korean Cheongju”, Korean J. Microbiol. Biotechnol,
vol. 39, no. 3, pp. 274-280, 2011.

Y. M. Park, S. J. Kim, I. S. Hwang, K. H. Cho, S. T.
Jung, “Physicochemical and Sensory Properties of
Jinyang-ju  Prepared with Glutinous Rice and
Nonglutinous Rice”, Korean J. Food Culture, vol. 20, no.
3, pp. 346-351, 2005.

H. R. Kim, A. R. Lee, Y. H. Kwon, H. J. Lee, S. J. Jo,
et al, “Physicochemical Characteristics and Volatile
Compounds of Glutinous Rice Wines Depending on the
Milling Degrees”, Korean J. Food Sci. Technol, vol. 42,
no. 1, pp. 75-81, 2010.

C. L. Lim, H. J. Son, E. J. Hong, K. Y. Han, J. Y. Choi,
et al, “Changes in Physicochemical Characteristics
during Fermentation of Traditional Noble Wine,
Samhaeju, by Different Brewing Methods”, Korean J.
Food Sci. Technol, vol. 41, no. 2, pp. 151-156, 2009.

J. K. Lee, S. H. Moon, K. H. Bae, J. H. Kim, H. S.
Choi, et al. Distilled Spirits, pp. 367-425, Ministry of
Agriculture, Food and Rual Affairs, 2016.

A. R. Chun, D. J. Kim, M. R. Yoon, S. K. Oh, 1. S.
Choi, et al, “Effect of Milling Degree on the
Physicochemical and Sensory Quality of Sogokju”, J.
Korean Soc. Food Sci. Nutr, vol. 41, no. 1, pp. 136-142, 2012.
DOL: http://dx.doi.org/10.3746/jkfn.2012.41.1.136

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17] NTS liquors licence aid center, Regulation of analysis in

alcoholic beverage, pp. 1-68, 2008.

W. H. Baek, “Manufacture and Sale Status of Refined
Rice Wines”, Korean J. Dietary Culture, vol. 4. no. 3,
pp- 293-300, 1989.

H. C. Yi, S. H. Moon, J. S. Park, J. W. Jung, K. T.

(18]

[19]

501

Hwang, “Volatile Compounds in Liquor Distilled from
Mash Produced Using Koji or Nuruk under Reduced or
Atmospheric Pressure”, vol. 39, no. 6, pp. 880-886, 2010.

o
T

O](Yoo-Mee Shim) (3]
020151 249 AEwA st dist
At (A s

02015 39 ~ A AN

spt|stan s A

0| 4} Sd(Sang-Hyeon, Lee) (X3

0

|

020161 29 : AW diskdoet
RS 51}\].04 z‘ﬂ—-r]_ (73 og :'}11/\]-)
020161 32 ~ A : AeAA

ShIISHL -34Sk kAt

& Z(Chul Cheong) [H3]H]
°1996\d 24 : HY &I AF
gkl o] 3 A}
020024 2¢¥ : 5 wEATY A
E387} (o] gtah
0200651 29 ~ @A : AulAY
sl g} a
020105 3¢ ~ @A : F=AEA
T FRE EOL% AA
020159 29 ~ @A : A FNEE FREARLIE 9
A%




<<
  /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 <<
    /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


