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Abstract

The effects of freezing and thawing rates on the physicochemical properties of rice were investigated to improve
the quality of frozen rice as a home meal replacement product. Cooked rice was frozen by an individual quick-
freezing (IQF) system at -45°C or by a conventional freezing (CF) system at -24°C. The frozen rice was then
thawed using a microwave oven with multiple output powers of 200, 600 and 1000 W. The quality of rice was eval-
uated by the water content, color and the textural properties of hardness and adhesiveness. In addition, the internal
microstructure of the rice grain was observed by scanning electron microscope. Results showed that rice thawed by
600 W of microwaves contained lower water content and had harder textures than those treated with 200 or 1000 W.
Lightness and redness of rice was increased by the freezing-thawing process, whereas yellowness decreased. The
total color difference of individual quick-frozen rice was lower than conventional frozen rice. Microstructure imaging
showed the thawed rice contained a crack in the core of the grain. Moreover, the large pore may occur with the
1000 W microwave. High freezing and thawing rates seemed to improve the quality of frozen rice. However, using
more than 600 W of microwaves leads to the hardening of texture or porous structures in the rice.
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2010), Awov AES Wol et AFS F5EEshd
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F ¥kl = 210g% PP £-71(T-16, poly propylene, Moden

package Co. Ltd, Seoul, Korea)ll ol F&st o s
Al 2 4L BT A3 UARE SH 3749
THO@=2mm)g FAFTAUTHFig. 1). AP A-EH T-16
719 7] &Yk @=90mm, A% 120 mm, %°] 60 mm
ollem, T-16 &71°14 12} ¥&3 Fvv|= t& PP §7]
(T-250, poly propylene, bottom(@)=100 mm, top(@)=120 mm,
H=40 mm, Moden package Co. Ltd, Seoul, Korea)| %7 &
2= 5 AW Y E(CRRIA o e Bkt

Ngel s

Futv = FE573A534 W53 (Individual Quick Freezer-
(IQF), Seojin, Gyeonggi, Korea)E ©|-&3+ 7A|EZF Y57 |H
oji} dwt W-F 3 (Conventional Freezer-(CF), CRFD-0621,
Samsung, Seoul, Korea)E ©|-&-3+ Uit WEHOZ FA3A
th A 59 FASEE Aol AR FAF 2571 25°C
of =i AHREH WS AFtste] 2%7) -18C =2

& w7k S50

dE AE2| S

WY FHuku] 9] 352 A& Q1A (KR-S340TC, Daewoo,
Seoul, Korea)s AH&-atod alsstlon, Mg A =
g Z=E 200, 600 = 1000 W2 Z-ste] T4 227}
100°Ce] =2 Wj71A] 7FE it al A =St o
FAd &% 7S A(Temperature Multichannel Instrument8,
FISO Technologies Ins., Quebec, QC, Canada)ell 3341A]
(Fiber Optic Temperature Sensor, FISO Technologies Inc.,
Quebec, QC, Canada)s 43l 43Tt

= 55

353k Fulu|o] SRS A0.A.CH(1990)°] 3]
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Total color differences(AE)= J(Li—L})*+ (as—a])’+(bi—b)* (eq. 1)
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WYalls FAntvle] =8]4 5442 Texture analyzer (CT3-
1000, Brookfield Engineering Laboratories, Inc., Midddleboro,
MA, USAYE ol§3le] B3tk 4 & si5F 2o
A este] AlRe] FAIN 257} oF 25°Ce] EESAS
o Ao Age] FARPC), T TEEM), 71
A2 (PE)S.Z W] A e tHFig. 1). Fve] =4 5
A Z7-2(Table 1)2+ 72T},
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2 FAAZsI, £HoZ AE 3 Jon sputter(E-1010,
Hitachi, Tokyo, Japan)Z® & Z®-& 3}, A=} FAF A&
v] 7 (Scanning electron microscope, SEM, S-3000N, Hitachi,
Tokyo, Japan)o-2 W& +2E F&sth. #dsl= 59t
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SAXE

SAE2AL SPSS 5A| = 2 73 (Statistical Package for the
Social Science, Ver. 12.0 SPSS Inc., Chicago, USA)S ©]&
ste] 7F A ] HaH FFUAE A=A Ao &
o] §%= one-way ANOVA (Analysis of variation)® ¥4
g % Duncan’s multiple range testS ©]-&3t] p<0.05 &
ol A freldS g skt

Table 1. Measurement conditions for texture of rice.

Parameter Value
Text type Compression
Text Target Deformation 50%
Trigger Load S5g
Test speed 1 mm/sec
Return speed 1 mm/sec
Probe 25.4 mm
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Fig. 2. Freezing curve of cooked rice according to freezing

system; IQF: Individual quick freezing, CF: Conventional
freezing.
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Table 2. Thawing time and thawing rate of frozen rice according
to freezing system and output of microwave in thawing process

Freezing Output of Thawing time Thawing rate
system  microwave (W) (min) (°C/min)

200 50+0.032*" 2.29+0.011¢

CF 600 7.86+0.676" 14.6+1.374%
1000 3.44+0.319¢ 33.63+3.467%

200 49.99+0.0141*%  2.29+0.004°

IQF 600 7.58+0.0529°  15.15+0.283"
1000 3.33+0.05° 35.09+1.002°

DThe different capital letters (A-B) indicate significant differences
between output power of microwave in thawing processing for the CF
freezing system (p< 0.05).

? The different small letters (a-c) indicate significant differences between
output power of microwave in thawing processing for the IQF freezing
system (p< 0.05).
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Fig. 3. Water content of rice according to freezing system and
output of microwave in thawing process.

"The different capital letters (A-B) indicate significant differences
between output of microwave in thawing processing for the CF
freezing system (p< 0.05).

JThe different small letters (a-c) indicate significant differences
between output of microwave in thawing processing for the IQF
freezing system (p< 0.05).
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Table 3. Color properties and total color difference of rice according to freezing system and output of microwave in thawing process.

Freezing system Microwave (W) Lightness Redness Yellowness Total color difference
Control 74.83+1.399412) -2.55+0.0392% 4.104+0.159% 08¢
200 71.52+2.3574 -2.89+0.087° 6.10+0.179% 4.13+1.631*8
CF 600 67.90+1.1158 -2.86+0.1098 6.94+0.918* 7.51+1.3124
1000 67.79+4.737° -2.76+0.1498 6.67+0.9234 7.53+4.7514
200 72.52+1.350° -2.59+0.078" 5.36+0.183" 2.68+1.225"
IQF 600 68.29+1.506° -2.66+0.077° 6.54+0.405° 6.99+1.467°
1000 69.96+2.153¢ -2.61£0.160° 5.31+0.603" 5.03£2.218*

" The different capital letters (A-B) indicate significant differences between output of microwave in thawing processing for the CF freezing system (p<

0.05)

2 The different small letters (a-c) indicate significant differences between output of microwave in thawing processing for the IQF freezing system (p<

0.05)
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Fig. 4. Hardness of rice after cooling at room temperature
according to freezing system and output of microwave in
thawing process. (a) center, (b) middle, (c) edge.

" The different capital letters (A-B) indicate significant differences
between output power of microwave in thawing processing for the
CF freezing system (p< 0.05).

? The different small letters (a-c) indicate significant differences
between output of microwave in thawing processing for the IQF
freezing system (p< 0.05).
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Fig. 5. Adhesiveness of rice as after cooling at room
temperature according to freezing system and output of
microwave in thawing process. (a) center, (b) middle, (c) edge.
" The different capital letters (A-B) indicate significant differences
between output power of microwave in thawing processing for the
CF freezing system (p< 0.05).

? The different small letters (a-c) indicate significant differences
between output of microwave in thawing processing for the IQF
freezing system (p< 0.05).
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Fig. 6. Longitudinal section image of rice grain depending on
output power of microwave as thawing process when rice was
frozen at IQF; Scale bar indicates 1 mm (whole grain) and
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=3 A F7F 100pum =2 7P T84 vehgten
1000 WollA] sllsst A 2]7F 10um A== 71 aFA &
2511 tHFig. 6). ©]& 600 WO 2 7F93 Alge] AL
o] Skt W] S 9 pde| gk 5] FAll
Aol F3e] FA}F FeA HuA dad x3
AA == WA (Fig 4), 1000 WollA 713 A|g5¢] A
PAFe] o] FHH o R JHE g FEHEHUA o
o] o2 go|stA Tt Ratal(Fig. 3), YA
HolA 712S FASHFig. 6) AoE AlgdHY. &
(1996) wlo]AZ 3} A 7tg o] kel FHof v A=
o st AeA W FNeE wlo] A=} 71 A
2 AZIEA, 7HE F AmbE o g ZH o] fEEH, o
e 542 WA AR W A ARolA F9
Aoz APy Bt

9

ot £ A

= o
ML of

0
2

19 HMR 7S 93k
A 3E 2 E 20 wE FHu

Fg-stslon, W ekl A 1A 9
ZA71E 200, 600 B 1000 W - 3te] A8 F4
S=7F 100°Ce] =2 m7kx] s Esisinh. 44



372
A sS she= A

2 AAH A
& Aol FRHY sk RE 2404 fETut

F Aze] walel] glojNt Yz} WAz} A
4 ]

Zo) whe §e)d Aol vehtA esk
52 3 Al ATRE Yol 3

Z
ot RS WS
| ZAFo) Fgo] WAL, 1,000 WollA

oA W
Aol Al SAF] vlaA & 7]Fo] JFAEHIAL

o 600 WellA a5t Ael7e] Zfolle ™o FA 7}
71 FAA Jebstt Walsg Avele] £ siehy ¥
SlE AWt o2 Hoks W W S=rt W2 dEA

1A 2] &= o] 1,000 WY o] tZ2 o) vlwste] 7H

hyA
=

References

AOAC. 1990. Official Methods of Analysis. 15%ed, Association of
Official Analytical Chemists, Washington, DC, USA. p 8-35.

Cha HM, Han GS, Chung HJ. 2012. A study on the trend analysis
regarding the rice consumption of Korean adults using Korean
National Health and Nutrition Examination Survey data from
1998, 2001 and 2005. Nutr. Res. Pract. 6: 254-262.

Cho KH, Park SH. 2009. The development of high efficiency
tempering system using microwave. J. Korean Inst. [llum. Electr.
Install Eng. 23: 69-74.

Choi WS, Seo KH, Lee SB. 2012. A study on the development of
HMR products of Korean food using conjoint analysis. Korean
J. Culinary Res. 18: 156-167.

Fan D, Li C, Ma W, Zhao J, Zhang H, Chen W. 2012. A Study
of the power absorption and temperature distribution during
microwave reheating of instant rice. Int. J. Food Sci. Technol.
47: 640-647

Ferrero C, Zaritzky NE. 2000. Effect of freezing rate and frozen
storage on starch-sucrose-hydrocolloid systems. J. Sci. Food
Agric. 80: 2149-2158.

Ha JY, Lee JM. 2005. Physicochemical properties of cooked rice
as affected by cooking methods and thawing conditions. Korean

S Ep) -

227 - olFlel

J. Food Cult. 20: 253-260.

Hong GP, Min SG, Ko SH, Shim KB, Seo EJ, Choi MJ. 2007.
Effects of brine immersion and electrode contact type low volt-
age ohmic thawing on the physico-chemical properties of pork
meat. Korean J. Food Sci. Ani. Resour. 27: 416-423.

Icier F, Izzetoglu GT, Bozkurt H, Ober A. 2010. Effect of ohmic
thawing on histological and textural properties of beef cuts. J.
Food Eng. 99: 360-365.

Kim JY, Hong GP, Park SH, Lee S, Min SG. 2006. Effect of
ohmic thawing on the physicochemical properties of frozen
pork. Food. Sci Biotechnol. 15: 374-379.

Kock S de, Minnaar A, Berry D, Taylor JRN. 1995. The Effect of
freezing rate on the quality of cellular and non-cellular par-
cooked starchy convenience food. Food Sci. Technol. 28: 87-95.

Ku KH. 2009. Recent technology of refrigeration and thawing
method in food industry. Bull. Food Technol. 22: 731-741.

Kum JS, Lee CH, Han O. 1998. Effects of height for microwave
defrosting on frozen food. J. Korean Soc. Food Sci. Nutr. 27:
109-114.

LeBail A, Chevalier D, Mussa DM, Ghoul M. 2002. High pres-
sure freezing and thawing of food: a review. Int. J. Refrig. 25:
504-513.

Lee JK, Park JY. 1999. Rapid thawing of frozen pork by 915
MHz microwave. Korean J. Food Sci. Technol. 31: 54-61.

Lm JB, Seo BS, Lee HG, Chang YK. 1990. Life style and dietary
pattern. J. Korean Home Econ. Assoc. 28: 33-52.

Muadklay J, Charoenrein S. 2008. Effects of hydrocolloids and
freezing rates on freeze-thaw stability of tapioca starch gels.
Food Hydrocoll. 22: 1268-1272.

Navarro AS, Martino MN, Zaritzky NE. 1995. Effect of freezing
rate on the rheological behaviour of systems based on starch
and lipid phase. J. Food Eng. 26: 481-495.

Oh MS. 1997. Eating qualities of frozen cooked rice on the thaw-
ing condition. J. Korean Home Econ. Assoc. 35: 147-157.

Olivera DF, Salvadori VO. 2009. Effect of freezing rate in textural
and rheological characteristics of frozen cooked organic pasta. J.
Food Eng. 90: 271-276.

Perdon AA, Siebenmorgen TJ, Buescher RW, Gbur EE. 1999.
Starch retrogradation and texture of cooked milled rice during
storage. J. Food Sci. 64: 828-832.

Radley JA. 1954. Starch and Its Derivatives. Vol. 1, 3™. John
Wiley and Sons, Inc. New York, USA.

Reid DS. 1998. Overview of physical/chemical aspect of freezing:
Quality in Frozen Food. Erickson MC, Hung YC (eds). Chap-
man & Hall, New York, USA. pp 10-28.

Shim KB, Hong GP, Choi MJ, Min SG. 2009. Effect of high
pressure freezing and thawing process on the physical properties
of pork. Korean J. Food Sci. Ani. Resour. 29: 736-742.

Taher BJ, Farid MM. 2001. Cyclic microwave thawing of frozen
meat: experimental and theoretical investigation. Chem. Eng.
Process. 40: 379-389.

Varavinit S, Shobsngob S, Varanyanond W, Chinachoti P, Naivikul
0. 2002. Freezing and thawing conditions affect the gel stability
of different varieties of rice flour. Starch. 54: 31-36.

Whistler RL, Paschall EF. 1965. Starch: Chemistry and Technol-
ogy. Vol. 1 and 2, Acedemic Press, New York, USA.

Yu S, Ma Y, Sun DW. 2009. Impact of amylose content on starch
retrogradation and texture of cooked milled rice during storage.



molARgelH. siE 7ol we WEe] olsisky 54 ws) 373

J. Cereal Sci. 50: 139-144.

Yu S, Ma Y, Sun DW. 2010. Effect of freezing rate on starch
retrogradation and textural properties of cooked rice during stor-
age, 2010. Food Sci. Technol. 43: 1138-1143.

Yun CG Lee DH, Park JY. 1998. Ohmic thawing of a frozen
meat chunk. Korean J. Food Sci. Technol. 30: 842-847.

Zhu S, Ramaswamy HS, Simpson BK. 2004. Effect of high-
pressure versus conventional thawing on color, drip loss and
texture of Atlantic salmon frozen by different methods. LW-
Food Sic. Technol. 37: 291-299.

Kum JS, Han O, Kim YH, 1996. Effect of Microwave Reheating
on the Quality of Cooked Rice. J. Korean Soc. Food Nutr. 25:
504-5012.

JY Kim, Park. SS, 2004, An Exploratory Study on the Current
Situation and Development Strategies of the HMR market in
Korea Food Service Industry, 56th International Tourism
Symposium 2004 Danyang. 3:101-113.

Kim JY, song HJ, Park SS, 2005. Segmentation of the Home
Meal Replacement(HMR) Market by Lifestyle: The Case of S
Department Store in Kang-nam, Seoul, J. Foodser Manage Soc.
Korea 8:138-154.

Choi SG, Rhee C, 1995. Effects of Freezing Rate and Storage
Temperature on the Degree of Retrogradation, Texture and
Microstructure of Cooked Rice. J Korean Food Sic. Technol. 27;
783-788.




<<
  /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


