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Vitamin C Quantification of Korean Sweet Potatoes by
Cultivar and Cooking Method
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ABSTRACT This study was carried out to investigate the amounts of vitamin C in 22 sweet potato cultivars cultivated
in Korea as well as evaluate the effects of cooking methods on vitamin C contents. Methods for determining vitamin
C was validated by determining linearity, specificity, limit of detection (LOD), limit of quantification (LOQ), precision,
and accuracy using HPLC. Results showed high linearity in the calibration curve with a coefficient of correlation
(R%) of 0.9999. The LOD and LOQ values for ascorbic acid (AA) were 0.03 and 0.10 pg/mL, respectively. The relative
standard deviations (RSDs) for intra- and inter-day precision of AA were less than 5%. The recovery rates of AA
and dehydroascorbic acid (DHA) were in the range from 98.21 ~98.64 and 98.28 ~100.68%, respectively. Depending
on cultivar, contents of AA, DHA, and total ascorbic acid (TA) in sweet potatoes varied in the range from 37.76
(Sinyulmi) ~89.25 (Juhwangmin), 23.37 (Sinjami)~63.94 (Sinyulmi), and 68.52 (Sinjami)~115.95 (Juhwangmin)
mg/100 g, respectively, and their average levels were 56.98+12.53, 36.46+9.03, and 93.44+12.00 mg/100 g, respectively.
The average TA levels were also dependent on flesh color, whish was significantly higher in general sweet potato
and orange sweet potato than in purple sweet potato. Steaming, baking, and frying processes significantly reduced
AA (10.61~58.41%), DHA (2.57~52.81%), and TA (14.54~49.92%) contents in sweet potatoes. The highest reduction
of AA, DHA, and TA contents was observed after baking, followed by steaming and frying. We expect that the
basic information provided by this study will be useful to plant breeders and food scientists.
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Table 1. Regression equation, limits of detection (LOD) and
limits of quantitation (LOQ) of ascorbic acid (n=3)

Regression equation Correlation 2 LOD LOQ
coefficient (R”) (nug/mL) (ug/mL)
y=22.446x+1.3185 0.9999 0.03 0.10

Table 2. Intra- and inter-day precision for ascorbic acid analysis

Ascorbic acid

Parameters

Mean+SD"” (ng/g)  RSD? (%)
Intra-day test (n=5) 593.03+6.96 1.17
Inter-day test (n=5) 591.08+10.64 1.80
"Mean£SD in quintuplicate (n=5).
YRSD: relative standard deviation.
Aot AgAe] 3 AL y=22.446x+ 1.3185°] a1, A3

o
AFR)E 0.99992 F53h 2448 Yelih w3 24
NdEde] AEo] 7t HA w2 HESHA(LOD) <}
Aol 7hedt HAA w51 AFAACLOQE w89 xiF
Hxkel Ao 71871 A YHE o] 83k A=
st A3} A& A= 0.03 pg/ml, FZFA = 0.10 ug/mL
2 I AKTable 1). FA4%] 7te] U] A=E es)=
A AL intra-day test9} inter—day testE A] 3t A}
o] FulxF=HAE A&t B8kt (Table 2). Intra-

day test A3} FHEFH2= 1.17%, inter—day test 2
o] A EFAAE 1.80%% 5% ©l3te] $-38 Xé%!*é—%

el AAHL 5SS 54 FJ5E0] 90~
110% BE, Ao F=AZ7T 2%

olotE WEeE A2 B}
stlth. AA9F TAS 3482 727t 98.21~98.64% %
98.28~100.68% H ¢, Fix=dx= 27t 0.44~2.63%
% 0.64~1.16% HAZ vl £ IS U
(Table 3).

H 1n70ie| Hietel ¢
EtIEs 1%:} 22%F° gk AA, DHA % TA <
4 = Table 49} Zo] Yl 4 A7} AA
£ 37.76~89.25 mg/100 go] MY & BRI L,
+12.53 mg/lOO g9l H S YERAT iR FF
A

AAS] 895 0.1, 0.5, 1, 5, 10, 20, 40 ng/mLE o] AA 32 40~70 mg/100 g HEl *?‘Hé}/i ), A&
GAFH o2 343 & HPLCZ A8t HaEas 248t "7} 37.76 mg/100 go. = 7P wkgkar F=w)7) 89.28
Table 3. Recoveries of ascorbic acid and total ascorbic acid for the validation of analytical methods

Original quantity Spiked quantity Observed quantity Recovery RSD"

(ng/0.5 g) (ng) (ng/05 ¢) (o) (%)

294.17+2.42 150 441.48+3.88 98.21+£2.59 2.63

Ascorbic acid 600 886.01+2.60 98.64+0.43 0.44
1,500 1,770.67+£9.75 98.43+0.65 0.66

417.34+5.02 150 568.36+1.74 100.68+1.16 1.16

Total ascorbic acid 600 1,015.88+5.51 99.76+0.92 0.92
1,500 1,891.58+9.38 98.28+0.63 0.64

YRSD: relative standard deviation.



958 5 WAL AR A e Al

Table 4. Ascorbic acid, dehydroascorbic acid, and total ascorbic acid contents in various sweet potato cultivars cultivated in Korean

Contents (mg/100 g, dry weight)

Cultivars Ascorbic acid Dehydroascorbic acid Total ascorbic acid
Mean+SD”  RSD” (%) Mean+SD RSD (%) Mean+SD RSD (%)
General  Geonmi 61.43+1.64" 2.69 43.08+0.34% 0.79 104.51£1.31% 1.25
Geonpungmi 57.24+0.72" 1.25 39.3242.62¢ 6.67 96.56+1.91°% 1.98
Gogeonmi 47.40+0.40" 0.84 47.01£1.52° 3.24 94.41+1.13%" 1.19
Dahomi 75.39+0.39° 0.52 28.84+0.13" 0.44 104.23+0.26% 0.25
Daeyumi 67.91+0.20° 0.30 31.3740.18" 0.57 99.28+0.38% 0.38
Singeonmi 39.79+0.31" 0.77 37.7743.48" 9.22 77.56+3.79" 4.88
Sinyulmi 37.7620.03" 0.08 63.94:0.08° 0.12 101.700.05% 0.04
Sincheonmi 51.57+0.98’ 1.89 46.20+3.63™ 7.85 97.76+2.65%¢ 271
Yeonmi 58.40+1.56%" 2.68 36.65+1.00" 2.73 95.05+0.56"" 0.59
Yeonhwangmi 44.00+£0.23™ 0.52 36.42+0.50" 1.38 80.42+0.73" 0.91
Yulmi 47.690.17" 0.35 29.611.22" 4.12 77.30+1.38" 1.79
Jeonmi 70.500.18° 0.25 30.85+0.73" 2.35 101.3620.90 0.89
Jeoungmi 50.05+0.52! 1.03 37.39+0.40" 1.06 87.4440.12' 0.14
Jinhongmi 54.18+1.17 2.17 28.49+0.85" 2.99 82.67+0.32 0.39
Hayanmi 60.12+1.83 3.04 43.18+1.93% 4.46 103.3143.76™ 3.63
Haelssimi 64.26+0.35° 0.54 42.34+1.48% 3.49 106.60+1.83° 1.71
Mean=SD 55.48+10.91%Y 38.90+9.04" 94.38+10.09*
Purple Borami 46.59+0.35" 0.76 28.89+0.23" 0.79 75.48+0.13' 0.17
Sinjami 45.15+3.14"™ 6.95 23.37£2.21" 9.47 68.52+0.93™ 1.35
Yeonjami 54.05+1.81' 3.36 38.35+1.15" 3.00 92.40+0.67" 0.72
Mean+SD 48.60+4.77° 30.20+7.58" 78.80+12.28"
Orange Sinhwangmi 61.17+0.56" 0.91 33.02+0.94%" 2.84 94.19+0.38%" 0.40
Juhwangmi 89.25+0.05" 0.06 26.70+0.99™ 3.72 115.95+1.05° 0.90
Haepimi 69.60+1.45% 2.09 29.39+2.86™ 9.72 98.99+4.31%" 436
Mean+SD 73.34+14.41% 29.70+3.17* 103.04+11.434

YMeantSD in triplicate (n=3).
YRSD: relative standard deviation.

Values with different small letters within a column are significantly different (P<0.05) by Duncan's multiple range test.
HValues with different capital letters within columns are significantly different (P<0.05) by Duncan's multiple range test.
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Table 5. Ascorbic acid, dehydroascorbic acid, and total ascorbic acid contents of raw, steamed, roasted, and fried sweet potatoes

Contents (mg/100 g, dry weight)

1ti ki — —=— ——
Cultivars Cooking Ascorbic acid Dehydroascorbic acid Total ascorbic acid
y
Raw 57.2440.72°5Y? 39.3242.62% 96.56+1.91*8
Geonpungmi Steamed 46.34+0.30°° 31.92+1.23% 78.26+1.04"
(general) Baked 39.99+1.17% 32.254+2.73" 72.24+1.76"
Fried 51.17+1.30*8 31.36+2.46" 82.52+1.16"
Raw 67.91+0.20"* 31.37+0.18°° 99.28+0.38"*
Daeyumi Steamed 53.29+0.97" 22.63+3.96°C 75.92+3.06™
(general) Baked 43.41+1.09" 21.42+1.50" 64.83+0.43%
Fried 59.20+0.97"* 25.09+1.67"C 84.30+0.88™
Raw 37.76+0.03"° 63.94+0.08** 101.70+0.05**
Sinyulmi Steamed 26.52+1.11°° 38.30+2.20" 64.82+1.77°
(general) Baked 22.81+0.76 35.73+£1.24" 58.54+0.51°°
Fried 27.76+1.61°° 37.60+2.70°* 65.36+1.09""
Raw 51.57+0.98° 46.20+3.63" 97.76+2.65"""
Sincheonmi Steamed 41.49+1 .49 33.3243.49"5¢ 74.81+2.00"
(general) Baked 30.79+0.68° 21.80+1.45% 52.59+0.78"
Fried 44.10+1.71" 36.09+2.89™ 80.19+1.24%8
Raw 69.60+1.45" 29.39+2.86" 98.99+4.31**
Haepimi Steamed 44.73+0.85" 14.122.02°” 58.85+1.23%
(orange) Baked 28.95+0.39% 20.63+0.43" 49.58+0.31"
Fried 57.05+2.20" 14.84+2.20P 71.89+0.20°°
Raw 54.051.81° 38.35+1.15" 92.40+0.67"
Yeonjami Steamed 39.91+1.06° 37.36+3.07" 77.28+2.10°
(purple) Baked 35.39+0.44% 35.19+1.194 70.58+0.94°
Fried 46.51+1.82° 31.27+2.78%8 77.78+1.26"
A (cultivar) Hook ok s
B (cooking method) ok ok ok
AXB *okk ok *okk

1)Values represent the meantSD (n=3).

Values with different small letters within a column of the same variety of sweet potato are significantly different (P <0.05) by

Duncan's multiple range test.

Values with different capital letters within the same column of the same cooking methods are significantly different (P <0.05)

..by Duncan's multiple range test.

"P<0.001. Statistical significance of experimental factors was calculated based on two-way ANOVA.



a}k— Ao w W, EI We AT thaksh
2 boiling, steaming, frying, baking, microwaving
FaAE] Al doll wizke viER C 32 hashe 3o
B skl vH29-31).

E{IH B>

Hu ol 1> iy
N

Aol M=

22 'E%Eﬂr Zego] e 1?13}9] E1h=RN]

shalth. HlEkl C A S AEsthr] e 444, A
N

7_—]], 7(431:2:51—7;]], ;gl?j_lﬂ =L i

o © e} O=1 O

o] AT
mlL, %A= 0.10 ug/mL % t’é
ol3l, A& 35S 95% ooz 943}
#%9 AA, DHA 9 TA 3o 7247} 37.76(2147))~89.25
(F3m)), 23.37(AA1])~63.94(A & 1)) = 68.52(21#Hn0))
~115.95(531]) mg/100 g HAZ FFol wet & 2ol &
Btk aebe] Wit AA, DHA 2 TA &2 747} 56.98
+12.53, 36.46+9.03 2 93.44+12.00 mg/100 go] . oH,
2 FEo] AA ke 40~70 mg/100 g W, DHA
&S 20~40 mg/100 g W, TA &3-S 70~90 mg/
100 g W 9lel EA8ith 18 a S84 FHol w2 F4t
TA &2 dvtapalel F=3 515n}7} 24 31 5tatof] H
3 fFeldoz =2 Ao R e Steaming, baking 2
frying A 2ol W& AA, DHA 2 TA 3o x2] g &
10.61~58.41, 2.57~52.81 % 14.54~49.92% W= 59

o2 7F43}3 3L, baking * €] 7} steaming @ frying *]

2ol e g3 zji%k | 2 Ao tebdth avtel v
B C g FF L 2wl meh vl 2 oz
Uehgom, 2§ Aol V| xA4n Fgo] bsd Ao
ek,
ZAtel 2

¥ ATE BEAEY FYEYARg YA E A7
ARSI (PI009440) B 2014W % BEREH (P53
319 MPARFE A QARG Sl3) o] ol A

REFERENCES

1. Phillips KM, Tarrago-Trani MT, Gebhardt SE, Exler J,
Patterson KY, Haytowitz DB, Pehrsson PR, Holden JM.
2010. Stability of vitamin C in frozen raw fruit and vegeta-
ble homogenates. J Food Compos Anal 23: 253-259.

2. Choi WS, Kim Y]J, Jung JY, Kim TJ, Jung BM, Kim ER,
Jung HK, Chun HN. 2005. Research for selecting the opti-
mized vitamin C analysis method. Korean J Food Sci
Technol 37: 861-865.

3. Chebrolu KK, Jayaprakasha GK, Yoo KS, Jifon JL, Patil
BS. 2012. An improved sample preparation method for
quantification of ascorbic acid and dehydroascorbic acid by

N

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

v e A

HPLC. LWT-Food Sci Technol 47: 443-449.

. Tudela JA, Espin JC, Gil MI. 2005. Vitamin C retention

in fresh-cut potatoes. Postharvest Biol Technol 26: 75-84.

. Woo KS, Ko JY, Kim HY, Lee YH, Jeong HS. 2013.

Changes in quality characteristics and chemical components
of sweet potatoes cultivated using different methods. Korean
J Food Sci Technol 45: 305-311.

. Lee HH, Kang SG, Rhim JW. 1999. Characteristics of anti-

oxidative and antimicrobial activities of various cultivars of
sweet potato. Korean J Food Sci Technol 31: 1090-1095.

. Park SJ, Kim JM, Kim JE, Jeong SH, Park KH, Shin M.

2011. Characteristics of sweet potato powders from eight
Korean varieties. Korean J Food Cookery Sci 27: 19-29.

. Lee YM, Bae JH, Kim JB, Kim SY, Chung MN, Park MY,

Ko JS, Song J, Kim JH. 2012. Changes in the physiological
activities of four sweet potato varieties by cooking condition.
Korean J Nutr 45: 12-19.

. Park JS, Bae JO, Choi GH, Chung BW, Choi DS. 2011.

Antimutagenicity of Korean sweet potato (Ilpomoea batatas
L.) cultivars. J Korean Soc Food Sci Nutr 40: 37-46.
Woo KS, Seo HI, Lee YH, Kim HY, Ko JY, Song SB, Lee
JS, Jung KY, Nam MH, Oh IS, Jeong HS. 2012. Antioxidant
compounds and antioxidant activities of sweet potatoes with
cultivated conditions. J Korean Soc Food Sci Nutr 41: 519-
525.

Jang GY, Li M, Lee SH, Woo KS, Sin HM, Kim HS, Lee
J, Jeong HS. 2013. Optimization of processing conditions
and selection of optimum species for sweet potato chips.
Korean J Food & Nutr 26: 565-572.

Cheon JE, Baik MY, Choi SW, Kim CN, Kim BY. 2013.
Optimization of Makgeolli manufacture using several sweet
potatoes. Korean J Food & Nutr 26: 29-34.

Oh HE, Hong JS. 2008. Quality characteristics of sulgidduk
added with fresh sweet potato. Korean J Food Cookery Sci
24: 501-510.

Ko SH, Seo EO. 2010. Quality characteristics of muffins
containing purple colored sweetpotato powder. J East Asian
Soc Dietary Life 20: 272-278.

Park EJ, Park GS. 2012. Quality characteristics of jelly pre-
pared with purple sweet potato powder. Korean J Food
Culture 27: 730-736.

Park JY, Ahn YS, Shin DH, Lim ST. 1999. Physicochemical
properties of Korean sweet potato starches. J Korean Soc
Food Sci Nutr 28: 1-8.

Choi CR, Rhim JW, Park YK. 2000. Physicochemical prop-
erties of purple-freshed sweet potato starch. J Korean Soc
Food Sci Nutr 29: 1-5.

Kim KE, Kim SS, Lee YT. 2010. Physicochemical proper-
ties of flours prepared from sweet potatoes with different
flesh colors. J Korean Soc Food Sci Nutr 39: 1476-1480.
Kim SY, Ryu CH. 1995. Studies on the nutritional compo-
nents of purple sweet potato ([pomoes batatas). Korean J
Food Sci Technol 27: 819-825.

Song J, Chung MN, Kim JT, Chi HY, Son JR. 2005. Quality
characteristics and antioxidative activities in various culti-
vars of sweet potato. Korean J Crop Sci 50: 141-146.
Kwak CS, Lee KJ, Chang JH, Park JH, Cho JH, Park JH,
Kim KM, Lee MS. 2013. In vitro antioxidant, anti-allergic
and anti-inflammatory effects of ethanol extracts from
Korean sweet potato leaves and stalks. J Korean Soc Food
Sci Nutr 42: 369-377.

Lee GH, Kwon BK, Yim SY, Oh MJ. 2000. Phenolic com-
pounds in sweet potatoes and their antioxidative activity.
Korean J Postharvest Sci Technol 7: 331-336.



23.

24.

25.

26.

27.

S skl

=
[s)

o

National Rural Resources Development Institute. 2006.
Food composition table. Tnd ed. National Rural Resources
Development Institute, R.D.A, Suwon, Korea. p 61.
Kwon SM. 2010. Development of processed food utilizing
pumpkin sweet potatoes. MS Thesis. Hanseo University,
Seosan, Korea.

Huang YC, Chang YH, Shao YY. 2006. Effects of genotype
and treatment on the antioxidant activity of sweet potato
in Taiwan. Food Chem 98: 529-538.

Barros AIRNA, Nunes FM, Gongalves B, Bennett RN, Silva
AP. 2011. Effect of cooking on the total vitamin C contents
and antioxidant activity of sweet chestnuts (Castanea sativa
Mill.). Food Chem 128: 165-172.

Burgos G, Auqui S, Amoros W, Salas E, Bonierbale M.
2009. Ascorbic acid concentration of native Andean potato
varieties as affected by environment, cooking and storage.

ol irﬂ

=

29.

30.

31.

Ho]»

ol

W HER C 3 961

o

J Food Compos Anal 22: 533-538.

. Haase NU, Weber L. 2003. Ascorbic acid losses during

processing of French fries and potato chips. J Food Eng
56: 207-209.

Hwang IG, Kim HY, Lee J, Kim HR, Cho MC, Ko IB, Yoo
SM. 2011. Quality characteristics of Cheongyang pepper
(Capsicum annuum L.) according to cultivation region. J
Korean Soc Food Sci Nutr 40: 1340-1346.

Lee JJ, Jung HO. 2012. Changes in physicochemical proper-
ties of Spergularia marina Griseb by blanching. Korean J
Food Preserv 19: 866-872.

Somsub W, Kongkachuichai R, Sungpuag P, Charoensiri R.
2008. Effects of three conventional cooking methods on vi-
tamin C, tannin, myo-inositol phosphates contents in se-
lected Thai vegetables. J Food Compos Anal 21: 187-197.




<<
  /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


