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This study was conducted to evaluate the substitution effect of red beet powder on sodium nitrite in
emulsion-type pork sausages, and to investigate the effect of the addition of red beet powder on the
physicochemical characteristics of emulsion-type pork sausages at 10°C for 6 weeks. The treatments

were divided into five groups: Control (sodium nitrite 0.01%), T

1 (sodium nitrite 0.005% + red beet

powder 0.5%), T2 (sodium nitrite 0.005% + red beet powder 0.25%), T3 (red beet powder 0.5%), and
T4 (red beet powder 0.25%). In the CIET didn’t delete this asterisk (*) because it might be a marker
for something you wish to add later, but please note that if there is no significance for the asterisk, it
should be removed as a typographical error. color of emulsion-type pork sausages, the lightness value
of the control was significantly higher than for the other groups (p<0.05). The redness value was high-
er in T1, whereas the yellowness value was higher in the T3 and T4 groups compared with the others
(p<0.05). The pH values of emulsion-type pork sausages were significantly decreased in the T3 and
T4 groups by the addition of red beet powder (p<0.05). However, the DPPH radical-scavenging activ-
ity was higher in the T1 and T3 groups than in the others (p<0.05). The residual nitrite ion was the
highest in the control group (p<0.05). Therefore, it is determined that red beet powder can substitute
for nitrite as a natural colorant, and it has a slightly antioxidant effect in emulsion-type pork sausages.
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Table 1. Formula of emulsified pork sausage

) Treatments”
Ingredients (%)
C T1 T2 T3 T4

Pork loin 7240 7240 7240 7240 7240
Fat 1120 1120 1120 1120 11.20
Ice 13.80 13.80 13.80 13.80 13.80
Salt 139 139 139 139 139
NaNO, 001 0005 0.005 0.00 0.00
Polyphosphate 024 024 024 024 024
Sugar 050 050 050 050 050
MSG 006 006 006 006 0.06
Spice 040 040 040 040 040
Red beet Powder 000 050 025 050 025
Total 100 10050 100.25 100.49 100.24

'C (Sodium nitrite 0.01%), T1 (Sodium nitrite 0.005% + Red beet
powder 0.5%), T2 (Sodium nitrite 0.005% + Red beet powder
0.25%), T3 (Red beet powder 0.5%), T4 (Red beet powder
0.25%).
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Table 2. Effect of red beet powder on proximate compositions

of emulsified pork sausage (%)
Treatments” Moisture Crude protein  Crude fat
C 67.42+0.79 2055+0.15"  8.90+0.21°

T1 67.60+0.09 19.94+0.14° 9.43+0.335¢
T2 67.80+0.04 20.41£0.21% 9.87+0.32"
T3 67.10+0.10 2013+0.19*®  9.07+0.46*
T4 67.61+0.07 19.55+0.42" 9.56+0.28"®

*“Means + SD with different superscription within the same

column differ (p<0.05).

UC (Sodium nitrite 0.01%), T1 (Sodium nitrite 0.005% + Red beet
powder 0.5%), T2 (Sodium nitrite 0.005% + Red beet powder
0.25%), T3 (Red beet powder 0.5%), T4 (Red beet powder
0.25%).
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Table 3. Effect of red beet powder on CIE color (L, a, b) of emulsified pork sausage

" Storage (weeks)

Ttems Treatments
0 2 4 6

C 79.52+0.18" 79.72+0.05" 79.92+0.32" 79.52+0.22"
T1 72.13+0.29% 72.26+0.28%° 72.73+0.10™ 71.75+0.39%

L T2 75.59+0.36° 75.61+0.04¢ 75.78+0.53¢ 75.90+0.17°
T3 72.66+0.23° 73.05+0.347 72.28+0.38° 72.81+0.317
T4 76.80+0.15° 76.79+0.05° 77.10£0.16® 77.04+0.19°
C 3.56%0.07°° 7.05+0.05™ 7.18+0.09™ 6.86+0.52"°
T1 9.81+0.25"° 13.98+0.37 13.38+0.15™ 13.81+0.88"

a T2 5.92+0.37 9.47+0.36" 9.38+0.48°" 8.73+0.17°
T3 6.30+0.07* 10.18+0.23% 10.90+0.25" 10.87+0.11%
T4 1.10+0.03 4.96+0.10% 436+0.17% 4.25+0.24™
C 11.40+0.12% 7.61+0.06™ 7.43+0.04>° 7.89+0.45>°
T1 21.38+0.13% 16.27+0.40% 16.07+0.14% 15.99+0.17%

b T 18.87+0.17™ 15.10+0.34< 14.92+0.27° 15.11+0.14<
T3 23.24+0.25" 17.65+0.11*° 17.52+0.26"° 16.83+0.23"
T4 21.80+0.25™ 17.39+0.31°% 17.78+0.30"° 17.26+0.16"

* Means * SD with different superscription within the same row differ (p<0.05).

A* Means + SD with different superscription within the same column differ (p<0.05).

Y C (Sodium nitrite 0.01%), T1 (Sodium nitrite 0.005% + Red beet powder 0.5%), T2 (Sodium nitrite 0.005% + Red beet powder
0.25%), T3 (Red beet powder 0.5%), T4 (Red beet powder 0.25%).

FAT |59 bt AENE B2 EF A7 A A o dedad o) fEHE 202 wann iz ve
AE7} Z7E R, BE e ZRHSE b

etalain®] % A, B AY A3t getd dTHE 22 05%F H7te 24
ARE SAANTE Bavt AdH32, 33, 37, 38]. EE, A oA E e dAT + e AoE AT,
Kang} Lee [22]7} B¢t o} A4} EF 30 ppm + 02% <1}
gAUREE S A7t E | AT 5 AFS B pH
Ao}, oA I HEHE BES AAA ] HIeE o YERE B2

S AN %z‘z} E&52ANAY pH 2=
HAT S0 9E vt Ba19] A} FARSEA Table 49} 2tk pH C A 0.01%)H 277+ A%
o FAEE e E bt A% 05794 65714 dEnE 717kl whek 7HE E= kA (p<0.05), HEHIER AU T3 (H =
gk A7 T3 (M EHIE 05%)9F T4 (B =R E 0.25%)7F %9 HlE 05%)9} T4 (M EHE 025%)4 8 F& &7 vl #
(p<0.05). ol A& HEHE S betalainAl o] HAEZ 97 0 2 Whthp<0.05). Kim [23]¢] 7oA £ 258
2 39| betaxanthin [27]0] FFE v A Aol AmH. A Aol 71t S W, Ag717ke] Skl wmel pHIL
Jin 5[17]9] AFZAHA = HEHE A7} A G eI} F7F StEQlttE st vEY 7R E o 1-5%F A7betgl S
gt Ao} fAEon, o2 g AEe Hele g EHE w F7bgo] Hobd s E pHIE WolHthE Yoot Ko [45]°

1o

Table 4. Effect of red beet powder on pH of emulsified pork sausage

" Storage (weeks)

[tems Treatments
0 2 4 6
C 6.45+0.01" 6.29+0.02° 6.10+0.02"¢ 5.86+0.01*
T1 6.26+0.02% 6.08+0.01%° 5.89+0.02% 5.82+0.01%
pH T2 6.21+0.01 6.08+0.01% 5.77+0.01" 5.83+0.01%
T3 6.18+0.00™ 6.02+0.01°° 5.80+0.00 5.77+0.01™
T4 6.16+0.00™ 6.05+0.01° 5.78+0.02°" 5.80+0.01<

a-d

Means + SD with different superscription within the same row differ (p<0.05).

“*Means + SD with different superscription within the same column differ (p<0.05).

C (Sodium nitrite 0.01%), T1 (Sodium nitrite 0.005% + Red beet powder 0.5%), T2 (Sodium nitrite 0.005% + Red beet powder
0.25%), T3 (Red beet powder 0.5%), T4 (Red beet powder 0.25%).
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Table 5. Effect of red beet powder on volatile basic nitrogen (VBN) of emulsified pork sausage

Storage (weeks)

Items Treatments”
0 2 4 6
C 11.48+0.28 16.94+3.61° 16.53+0.84° 24554339
VEN T1 11.76+0.00% 17.48+1.88 18.85+1.39 21.00+5.33
» T2 11.99+0.08" 15.22+1.93" 18.90+4.21° 18.95+2.17°
(mg?) T3 12.37+0.21"° 16.99+1.26 17.92+5.31% 20.81+2.26°
T4 11.950.16™ 15.642.12° 17.03+1.45° 20.35+0.86°

“Means + SD with different superscription within the same row differ (p<0.05).

AC
Means

+ SD with different superscription within the same column differ (p<0.05).

UC (Sodium nitrite 0.01%), T1 (Sodium nitrite 0.005% + Red beet powder 0.5%), T2 (Sodium nitrite 0.005% + Red beet powder
0.25%), T3 (Red beet powder 0.5%), T4 (Red beet powder 0.25%).

Table 6. Effect of red beet powder on DPPH radical scavenging and residual nitrite of emulsified pork sausage

)

Storage (weeks)

[tems Treatments
0 2 4 6
C 41.76%0.77° 36.48+0.93”° 34.16+1.03™ 32.45+1.07%
DPPH T1 89.29+1.04 84.63+1.23"° 81.73+0.92% 79.56+0.94%
%) T2 75.03+0.89% 77.43+0.91% 66.75+1.21< 66.36+0.96"
v T3 89.13+0.89™ 77.45+1.04% 84.28+1.11*° 87.24+1.06™
T4 74.53+0.86% 7311+1.12% 67.42+1.01<° 63.83+1.05™
C 7.10+0.7742 5.49+0.13%° 4.57+0.06™ 3.38+0.06™
Residual mitrit T1 3.56+0.52% 3.29+0.06% 2.60+0.03% 1.92+0.04%
s (uam) ¢ ™ 3.88+0.63% 3,040,020 2.51+0.03% 1.80+0.03
PP 1K) 1.2740.27 0.13+0.05™ 0.27+0.02™ 0.87+0.07™°
T4 1.39+0.10% 0.08+0.02°° 0.02+0.00%° 0.08+0.03

a-d

Means + SD with different superscription within the same row differ (p<0.05).

“*Means + SD with different superscription within the same column differ (p<0.05).
Y C (Sodium nitrite 0.01%), T1 (Sodium nitrite 0.005% + Red beet powder 0.5%), T2 (Sodium nitrite 0.005% + Red beet powder

0.25%), T3 (Red beet powder 0.5%), T4 (Red beet powder 0.25%).



713ko] F7td 5 opdAbol o] ZHAdtgltt. 3, Bard
[4]8} Choi &[6]] ﬁ?ﬁﬂr"ﬂ/ﬂ—L A7 713ko] 7433l whet
FAFY opd Aol & FreFo] AT 3 1, Kim [25]
3} LeeS} Cassens [29]9] AFAME SAF 7FE3 A% Al
%9 pH, o|58t7 g 2 & o HAEFEd wt
ofdjto]l 2 FeFo] AARHE ZOR Hustyon, A%
7t #EFE, pHt HeTE, €57 2255, 7HEA Y
AA3 s 2HE O}ﬁ’&oli L‘j*o] ”O}Z]E}

~

\l
“ o rlo B
b

.

20 %i o) 4 3} o ﬂ]i
sgd 712 F4E 72te §38 AAAY FAREAE
3Py R=} H AFY Az7 7t Aozt AdHT

o
i
Ha
rlo
N
[an]
S
O
an
bl
oX

H
Rl T
TAFATY HEgFHATA AdAdow 44 04%“”
(2009-0093813). 181 B =F& FENETAH AFLAYA R
A A&7 FFRY SHE At AF Az L 9
el 1eqE, ARA 3 PJ009848)e] Al el gdl of
Fold A4,

References

1. Ahn, H. J,, Kim, J. H,, Jo, C,, Lee, J. W., Yook, H. S. and
Byun, M. W. 2004. Effects of gamma irradiation on residual
nitrite, residual ascorbate, color, and N-nitroasmines of
cooked sausage during storage. Meat Sci. 15, 197-203.

2. AOAC. 19%. Official method of analysis. 15th ed. Association
Official Alytical Chemists, Washington, D.C.

3. Anselme, J. 1979. The organic chemistry of N-nitrosamines
(a brief review). J. Am. Chem. Soc. 101, 1-12.

4. Bard, J. C. 1973. Effect of sodium nitrate on botulinal toxin
production and nitrosamine formation in wieners. Proceed.
Meat Ind. Res. Cont. Am. Meat Inst. Found. pp. 22-23.

5. Boo, H. O., Hwang, S. J., Bae, C. S, Park, S. H. and Song,
W. S. 2011. Antioxidant activity according to each kind of
natural plant pigments. Kor. ]. Plant Res. 24, 105-112.

6. Choi, S. H.,, Kwon, H. C, An, D. J., Park, ]J. R. and Oh,
D. H. 2003. Nitrite contents and storage properties of saus-
age added with green tea powder. Kor. ]. Food Sci. Ani.
Resour. 23, 299-308.

7. Cassens, R. G. 1997. Composition and safety of cured meat
in the USA. Food Chem. 59, 561-566.

8. Cassens, R. G. 1998. Nitrite issue. Proceedings of 51st Reciprocal
Meat Conference. 51, 162-163.

9. Constabel, F. and Nassif-Makki, H. 1971. Betalainbildung in
beta-calluskulturen. Ber. Dtsch Bot. Ges. 84, 629-636.

10. Christiansen, L. N., Tompkin, R. B, Shaparis, A. B., Johnston,
R. W. and Kautter, D. A. 1975. Effect of sodium nitrite and

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

23.

24.

25.

Journal of Life Science 2015, Vol. 25. No. 8 901

nitrate on Clostridium botulinum growth and toxin pro-
duction in a summer style sausage. ]. Food Sci. 40, 488-490.
Cho, S. H,, Jung, S. A, Song, E. ], Lee, S. Y., Kim, K. B.
W. R, Park, J. G, Park, S. M. and Ahn, D. H. 2006. Effect
of improvement of storage prorage properties and reducing
of sodium nitrate by Glyctrrhiza uralensis and Curcula
longa in pork sausage. J. Kor. Soc. Food Sci. Nutr. 35, 997-
1004.

Choi, Y. S, Han, D. ], Lee, M. A,, Song, D. H. and Kim,
C. J. 2010. Effects of chestnut (Castanea sativa Mill.) peel
powder on quality characteristics of chicken emulsion
sausages. Kor. . Food Sci. Ani. Resour. 30, 755-763.
Dufosse, L. and Pintea, A. 2005. Third international congress
on pigments in food. Food Res. Int. 38, 831-832.
Devatkal, S. K., Narsaiah, K. and Borah, A. 2010. Anti-oxi-
dant effect of extracts of kinno w rind, pomegranate rind
and seed powders in cooked goat meat patties. Meat Sci.
85, 155-159.

Grossi, A., Soltoft-Jensen, J., Christian Knudsen, J., Christen-
sen, M. and Orlien, V. 2012. Reduction of salt in pork sau-
sages by the addition of carrot fibre or potato starch and
high pressure treatment. Meat Sci. 92, 481-489.

Judge, M. D., Aberle, E. D., Forrest, J. C,, Hedrick, H. B.
and Merkel, R. A. 1989. Public health aspects of nitrite
usage. In Principles of Meat Science, 2nd ed., pp. 145.
Kendall/Hunt Publishing Company, Iowa, USA.

Jin, S. K., Choi, ]. S, Moon, S. S, Jeong, J. Y. and Kim, G
D. 2014. The Assessment of red beet as a natural colorant,
and evaluation of quality properties of emulsified pork
sausage containing red beet powder during cold storage.
Kor. J. Food Sci. Ani. Resour. 34, 472-481.

Jin, S. K, Shin, D. K. and Hur, I. C. 2011. Effect of Opuntia
ficus-indica var. saboten powder addition on quality charac-
teristics of sausage. J. Agric Life Sci. 45, 125-134.

Jeong, H. J., Lee, H. C. and Chin, K. B. 2010. Effect of red
beet on quality and color stability of low-fat sausages during
refrigerated storage. Kor. ]. Food Sci. Ani. Resour. 30,
1014-1023.

Kang, J. O. and Lee, G. H. 2003. Effects of pigment of red
beet and chitosan on reduced nitrite sausage. Kor. ]. Food
Sci. Ani. Resour. 23, 215-220.

Kang, J. O, Park, J. Y. and Kim, C. H. 2001. A food coloring
extracted by Heughanmi. Korea Patent 0294654.

. Kang, J. O. and Lee, S. G. 2008. Effects of opuntia ficusindica

pigment and sodium lactate on nitrite-reduced sausage. Kor.
J. Anim. Sci. Technol. 50, 551-560.

Kim, H. Y., Jeong, J. Y., Choi, ]. H., Lee, M. A, Lee, ]. H,,
Chang, K. H., Choi, S. Y., Paik, H. D. and Kim, C. J. 2006.
Effects of ethanol extractsof Bacillus polyfermenticus SCD
on Tteogalbi quality during storage. Kor. |. Food Sci. Ani.
Resour. 26, 478-485.

Kim, Y. J. 2011. Effects of addition of pine needle extracts
in different forms on the antioxidant and residual nitrite
contents of emulsified sausages during cold storage. Kor.
J. Food Sci. Ani. Resour. 31, 74-80.

Kim, S. M., Cho, Y. S,, Yang, T. M,, Lee, S. H., Kim, D.
G. and Sung, S. K. 2000. Development of functional sausage
using extracts from Schizandra chinensis. Kor. ]. Food Sci. Ani.



902

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

BBULRIX| 2015, Vol. 25. No. 8

Resour. 20, 272-2281.

KFDA. 2002. Meat product. In food code. Korea food &
Drug Administration. pp. 220. Seoul, Korea.

Lee, T. S, Jang, Y. M., Hong, K. H,, Park, S. K,, Park, S.
K, Kwon, Y. K, Park, J. S, Chang, S. Y., Hwang, H. S,
Kim, E. ], Han, Y. J., Kim, B. S.,, Won, H. J. and Kim, M.
C. 2005. Survey of beet red contents in foods using TLC,
and HPLC. |. Food Hyg. Safety. 20, 244-252.

Lee, J. H. and Chin, K. B. 2012. Evaluation of antioxidant
activities of red beet extracts, and physicochemical and mi-
crobial changes of ground pork patties containing red beet
extracts during refrigerated storage. Kor. |. Food Sci. Ani.
Resour. 32, 497-503.

Lee, M. H. and Cassens, R. G. 1983. Effect of heating rate
on residual nitrite. Kor. Inst. Ani. Sci. 25, 675-679.
Macdougall, D. B.,, Mottran, D. S. and Rhodes, D. N. 1975.
Contribution of nitrite and nitrate to the colour and flavor
of cured meats. |. Sci. Food Agr. 26, 1743.

Moller, S. M., Grossi, A., Christensen, M., Orlien, V., Soltoft-
Jensen, J. and Straadt, I. K. 2011. Water properties and struc-
ture of pork sausages as affected by high-pressure process-
ing and addition of carrot fibre. Meat Sci. 87, 387-393.
Mattila, P. and Hellstrom, J. 2007. Phenolic acids in potatoes,
vegetables, and some of their products. ]. Food Comp. Anal.
20, 152-160.

Mazza, G. and Miniati, E. 1993. Anthocyanins in fruits, veg-
etables and grains. pp. 1-87, Boca Raton, FL: CRC Press.
Park, W. Y. and Kim, Y. J. 2010. Effect of Chitosan with
different molecular weight and nitrite addition on the re-
sidual nitrite contents and self-life of emulsified sausage
during cold storage. Kor. J. Food Sci. Ani. Resour. 30, 269-276.
Pasch, J. H., Von Elbe, ]. H. and Sell, R. ]. 1975. Betalanis
as colorants in dair products. J. Milk Food Technol. 38, 25.
Pearson, D. 1976. The chemical analysis of foods (7"ed.).
Churchill, Livingston. pp. 386.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Ravichandran, K., Ahmed, A. R, Knorr, D. and Smetanska,
L. 2012. The effect of different processing methods on phe-
nolic acid content and antioxidant activity of red beet. Food
Res. Int. 48, 16-20.

Roy, K., Gullapalli, S, Chaudhuri, U. R. and Chakraborthy,
R. 2004. The use of a natural colorant based on betalain in
the manufacture of sweet products in India. Int. ]. Food Sci.
Technol. 39, 1087-1091.

Singer, G. M. and Lijinsky, W. 1976. Maturally occurring
nitrosatable compounds. I. Secondary amines in foodstuffs.
J. Agr. Food Chem. 24, 550-553.

SAS. 2008. SAS/STAT Software. Release 9.2, SAS Institute
Inc., Cary, NC, USA.

Von Elbe, J. H,, Klement, J. T., Amymdson, C. H., Cassens,
R. G. and Lindsay, R. C. 1974. Evaluation of betalain pig-
ment as sausage colorants. ]. Food Sci. 39, 128.

Vinson, J. A., Hao, Y., Su, X. and Zubik, L. 1998. Phenol
antioxidant quantity and quality in foods; vegetables. ]. Agr.
Food Chem. 46, 3630-3643.

Wite, J. W. 1975. Relative significance of dietary sources of
nitrate and nitrite. |. Agr. Food Chem. 23, 886-891.

Yang, A, Larsen, T. W,, Powell, V. H. and Tume, R. K. 1999.
A Comparison of fat composition of Japanese and long-term
grained fat Australian steers. Meat Sci. 51, 1-9.

Yoo, S. S. and Ko, S. H. 2014. Quality characteristics of
Sulgidduk with beet leaf powder. Kor. J. Food Cook. Sci. 30,
119-128.

Zarringhalamiv, S., Sahari, M. A. and Hamidi-Esfehani, Z.
2009. Partial replacement of nitrite by annatto as a colour
additive in sausage. Meat Sci. 81, 281-284.

Zemzet, B., Pietrzkowski, Z., Sporna, A., Stalica, P., Thresher,
W., Michaowski, T. and Wybraniec, S. 2011. Betalainic and
nutritional profiles of pigment-enriched red beet root (Beta
vulgaris L.) dried extracts. Food Chem. 127, 42-53.

=5 Y EHIE BUS AIIst =x2AX[Q] 0|3t €M
CIENCIRE 1P PEE i SPN T
(Adereddtan TELAFGS, A dRer) ety FEFG7)EAE)

B AFE 738 ESAAA AR HUtE e olddd s dATE 5FH0Z HANAR ¢7 HEHE £
S Atete] EKAAAY o]y EA vAe G ta Ldotr A AASHT F 5/ AYTE Az
E 3y, C (ohd4d 0.01%), T1 (SHE4HE 0.005% + F =R E 2 05%), T2 (FE4H 0.005% + JEWE
B2 025%), T3 (A EWE £Z 05%), T4 (A EHE B2 025%)2 A 2lske] 10£1TCAA 6573 AAstaA Ad
S AN HEE Controlo] #9302 91, AMEE Tlo] ¥gtoH, M EE 139 T47} &5kt pHE
T39 T47F FojH o2 W2 AFE Btk VBN A2 778 §9 24 Aol7h §ldth. DPPH 2 3+ 0F Aol A
T3 T37F 802 52 AT S BYoH, 233 A Tlo] =343, 479 674 A = T37F =4tk =&, 2t

we A%E vt wekd,

2} SAAA ) FAS FLANA FORA oYY
Ve 29 4 e Aoz BugYen AR &7 Aoz

A5 5 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
  /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


