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ABSTRACT The soybean stay green mutant genotype
(SSG) derived from the nuclear gene, d/d2, and cytoplasmic
gene, ¢ytG, inhibit the breakdown of chloroplast in the leaves,
pod walls, seed coats, and embryos during maturity. Soybean
seed with black seed coat and green cotyledon (SBG) are
preferred than black seed coat with yellow cotyledon (SBY)
especially for cooking with rice and as source of traditional
food in Korea. The researchers evaluated the seed’s chloro-
phyll content of SSG and introduced SSG to the SBG variety
breeding program.

The seed chlorophyll content of SSG with dd2 was 39.93 ~
60.80 1g/g and SSG with ¢ytG 38.08 ~39.89 1g/g. The Korean
SBG variety which was derived from SSG with ¢y#G, contains
16.35~37.73 1g/g. The composition of seed chlorophyll differs
according to the genetic background of SSG genotype.

Inheritance study showed that cotyledon color was segre-
gated 15:1 (yellow:green) at F» seed indicating two recessive
genes control green cotyledon as revealed by previous study.
Only less than 3% soybean lines showed black seed coat with
green cotyledon among crosses SBY and SSG (d/d2). Results
showed that SSG with d/d2 can be used as a good source for
SBG with high chlorophyll content in the seed cotyledon, but
due to the complex genetic behavior, breeding resource of
SBG with dld2 should be prepared to improve the breeding
efficiency for development SBG variety.
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phyll
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Abbreviation : Soybean Stay Green (SSG), Seed with black
seed coat and green cotyledon (SBG), Seed with
black seed coat with yellow cotyledon (SBY)
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Table 1. HPLC condition for analysis of green cotyledon extract.
Parameter Condition
Column YMC ODS AM 303 (250 x 4.6 mm)
Mobil phase (gradient elution) A : 75 % MeOH, B : 100 % EtOAc
Wavelength 430 nm
Flow rate 1.0 mL/min.
Injection vol. 20 pL
Column temp. 30C
Table 2. Characterization of qualitative trait in plant introduction (PI) with stay-green mutation.
Color Maturit
P No. Gene' Flower Hilum Cotyledon Pod Pubescence Seed coat Group]y
P1547680 oytG purple green green brown gray green II
P1547407 oytG purple black green brown tawny green v
P1547443 G di purple black yellow brown tawny green v
P1547426 cytG dl d2 purple black green brown tawny green v
PI547445 dl d2 purple black green brown tawny green v
PI547691 ontG dI d2 purple green green brown gray green II
P1547709 eytG dl purple green yellow brown gray green II
PI547711 dl d2 purple green green brown gray green I
PI1547758 dl purple yellow yellow brown gray yellow II
PI1548160 dl d2 white gray green brown tawny green v
PI1548164 DI d2 or dl D2 purple black yellow brown tawny green 1
PI1548167 dl d2 or oytG purple black green brown tawny green v
" Cited at http://www.ars-grin.gov/npgs/acc/acc_queries.html
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AEE SUoR AT Fig. 1. HPLC chromatogram of green cotyledon extract.
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Table 3. Characterization of quantitative trait in plant introduction (PI) with stay-green mutation.

PI. No. or Cotyledon gene Growth Maturity date Plant height Branch Node Pod
Varietal name habit (month/day) (cm) no. no. no.

PI547680 eytG Indetermin 9/27 41.7 33 14.0 77.3
PI547407 eytG ” 10/05 67.0 6.0 19.7 220.7
PI547443 dl ” 10/05 67.0 3.6 18.6 115.2
PI547426 dld2 ” 9/20 77.0 6.0 20.0 174.0
PI547445 dld2 ” 9/28 78.0 52 20.6 138.6
PI547691 dld2 ” 9/18 66.0 4.8 18.8 122.4
PI547709 dl ” 9/18 60.0 5.0 18.0 123.5
PI547711 dld2 ” 10/04 60.0 2.0 18.5 101.0
PI547758 dl ” 9/18 64.8 3.0 18.5 138.3
PI548160 dld2 Determin 9/18 29.6 3.8 11.2 67.6
PI548164 DI1d2 or dID2 Indetermin 9/15 40.0 5.0 14.0 146.0
PI548167 dld2 cytG Determin 9/18 41.6 4.0 12.8 115.0
Ilpumgoumjeongkong DID2 ” 9/25 46.0 2.2 15.6 59.8
Cheongjakong 3 otG U 10/05 69.0 2.6 15.8 30.8

Table 4. Chlorophyll content and composition in plant introduction (PI) and cultivar with stay-green mutation.

PI No. or Cotyledon Hilum Chlorophyll content (£8/g)
Varietal name color color Chl b Chl a Chl b + Chl a
Ilpumgoumjeongkong yellow black - - -
Cheongjakong 3 green black 20.96 11.84 32.81
Cheongjakong 2 green black 22.20 13.52 35.73
Cheongjakong green black 11.37 5.06 16.43
P1547680 green green 26.34 11.73 38.08
P1547407 green black 25.67 14.20 39.87
P1547443 yellow black - - -
PI547426 green black 16.39 60.80 77.19
P1547445 green black 17.19 59.18 76.37
P1547691 green green 15.23 48.24 63.47
PI547709 yellow green - - -
PI1547711 green green 14.99 47.92 62.90
P1547758 yellow yellow - - -
P1548160 green grey 14.33 39.93 54.26
PI548164 yellow black - - -

PI548167 green black 26.20 32.46 58.66
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Table S. Segregation of the cotyledon color in the F, seed crosses Ilpumgeomjeongkong (D/D2) and plant introductions with
green cotyledon (d1d?2).

Cotyledon color

Cross

Green Yellow X(15:1) P
Tlpumgeomjeongkong / P1547426 53 800 0.00 0.96
PI547445 / Ilpumgeomjeongkong 125 1960 0.23 0.63
Ilpumgeomjeongkong / PI5S47691%* 175 2319 2.50 0.11
Ilpumgeomjeongkong / PI547711%* 173 2632 0.03 0.86
Ilpumgeomjeongkong / P1548160* 117 1642 0.48 0.49
Ilpumgeomjeongkong / PI548167 37 659 1.04 0.31

* Pooled reciprocal.

Table 6. Segregation of the cotyledon color in the F3 seed crosses Illpumgeomjeongkong (D/D2) and plant introductions with
green cotyledon (d1d?2).

Cotyledon color (No. of plants)

Cross Yellow difz%r;itzion Gireen Total (yellow :ieg.: green (yellow +§eg.: green
(D1-D2-) ¢ Didli dz)‘”’ (d1d1d2d2) = 7:8:1) = 15:1)
Ilpumgeomjeongkong / PI547426 63 131 9 203 0.00 0.28
P1547445 / llpumgeomjeongkong 43 53 8 104 0.78 0.54
Ilpumgeomjeongkong / P1547691* 59 27 8 94 0.00 0.37
Ilpumgeomjeongkong / PI1547711* 70 60 7 137 0.22 0.58
Ilpumgeomjeongkong / PI1548160* 64 93 12 169 0.30 0.65
PI1548167 / Ilpumgeomjeongkong 40 49 5 94 0.88 0.71

* Pooled reciprocal.
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Table 7. Segregation of the cotyledon color among the black seed coat lines in the F3 seed crosses Ilpumgeomjeongkong (D1D2)

and plant introductions with green cotyledon (dId2).

Cotyledon color (No. of plants)

Selection ratio of black seed coat

Segregation PF* and green cotyledon (%)
Cross Yellow Green
Dl1dld2d2) = 7:8:1 = 15:1

Ilpumgeomjeongkong /
PI547426 24 30 2 0.67 0.41 3.6 1.0
PI547445 /. 12 12 3 0.55 0.30 11.1 2.9
Ilpumgeomjeongkong
Ilpumgeomjeongkong /
PI547691* 11 6 2 0.26 0.44 10.5 2.1
Ilpumgeomjeongkong /
PI547711% 13 4 0 0.02 0.29 0.0 0.0
Ilpumgeomjeongkong /
PI548160* 12 15 2 0.96 0.89 6.9 1.2
PI348167 /. 20 13 1 0.19 0.43 2.9 1.1
Ilpumgeomjeongkong
* AB : Pooled reciprocal crosses,
** Y : yellow cotyledon, S : segregation, G : green cotyledon
*** T : (black seed coat and green cotyledon plants)/(black seed coat plants)
**** 11 : (black seed coat and green cotyledon plants)/(total plants)
AdldYE B5T ATS wo mREe] F837] Sl) o AR BX F AN Fuoh HAALL BT FAE A
5 o) GHPAT S FHT) ABELS AR WA 5 9k v ANt AR Fo] Faxe
stk WA W Ao] AAMCl T A Ho] FA AEH & M ABAATI 4 o] Bg A 9%
BEol AR R FAKdId)E B ASS 2 & EAS AlSS wHigt B A AR FaE 7l
W 2 AR A Agae sttt FAL GO o] 4GS 2AT A3} S0 B

Fo 9 BAldiol A o] AP Table 5 9 604t 2lul= A FAOIA L} np7IA| 2 it A A +
2ol Gal:male] Bejulo] 1512 Vet A8 §80]  HA: o] Bejulv} 7818 WSl BAlT Al +
L2 Y fAATE Bolsha, SAAGL 2 Y G4 f W40 Beull 1508 BEsgon, dnag
Azte] Z]lRith= 71Ee] Haieh A st Bernard & Al ZEHIE Blojus A2 2AF Al AAIFATE obd A
Weiss, 1973). TAE AFH st A7) TEQ Aow weE

4

F3 Aol Al AFG A2 o 2 A B (A Tt =405
= Yetl= E8u7F 7:8:1% skl glon, Ui Hej
7F Blojus 2% SR (Pt ) =4 2o 1
2|7} 15:19] &ejujof] AgstA &ejste] e W2 vl
o] HAAY AAF HAE AL 4= S o 4 Stk

F; TApollA S 0] REeju|E 2ARE A3}, FoMe
(FHA &32), R (14 9 24 FoA), T (2841 A4
I} )RR o5 AAEch= H(Bernard and Weiss,
1973) A 7 2FHE w2 o] EAof ulet A, =4, 4
AN g Ao ® Fejkl= vlgo] Aolstelal, AAHoR

AN E0E 7 B9 e W Szolgth

Flo

Table 78 F> S04 444 $98 7M1 34 5 B
PR =4S AT ANS AL 5 U wE

7414/&140]1 x].oﬂl\ﬂo] Sl o] €]

T AHNFIIL 2
S 1 U E'rfn‘%‘lé'?)"“’]"c’)‘

| =4 =3 s

ZA5 23, oHre] Aol glot ZghEE | ~ 3 A
o AE A 4= e o vlgR sMtstd A Fe

SRl FAE BT A
HlE F 0~ 2.9% o], HAM F1] FollA SR
A FE 71 A9 HlE2 0 ~ 11.1%9] H&& &2
¥t} o]F Ilpumgeomjeongkong/PI547711 o A= 4
AA gajo] HARAS 71 AAE AU 4 glsie,
ol AHA Fo] =ARIS 742 AHF7} 1~ 2717
2 R Ao =AY F £AHYS AoR F4HL. o



SIS BET B
Aol A B uhe} o] AN Fujol %A1z
A% A S aﬂ 4 BG4 5

12 71 2

24

(1

s

e

i)

4y

30,

rlr

hu
JJEI flo o
o o N

Hl

e = o
lo Jl L ool L

i) nhlo

E
:l:
o _l

o,
ﬁN
(o]
o,
o
1 =
:C’)g
o)
rlr
N
(N
e
o
ool i
£ r

o
ox
1o
>,
o, el
oM iy
<
0
ofX
N ool
o

1=
Y
ol Hif

ofr
o
i
rlo
Q,
~
S
Jo
2
>4
t
i
Jo
<L
L I
=1

Jo e i
E o
o F1
( [‘1‘11
o
U

il

_,d
_>r~L
e
ofo
ol
L

£
I
_I>v
=
Q
o
ox
oftl
Hﬂ
1o
l"_u

mJI.

o x> ge
2 oh 4 N 7

o
to
P‘l
N

re 4o
%
>,
rr
re

N
ozi

P
}_
Y
X
S

o[}J do
)

A
G HEof 'ﬂ P~l aEde
o 942 A
St dld2 FRARE

=AY AT

Aoz HhE.

N
—
N
N
>

4o Jo 4l
ol

=
ol
rE
~ 1o
X
o
H1
=
Jﬁ
(it
i)

<2
ot >
o iz
=
é
l"_u
mEé
2 HI

o do
o ok

fo ¥ O N o mo my z2 lo I
O]
H1
fr
o°1'
o
&
%

ox ox

flo off ot

do 2
Qo B
lo

=2
o M
m I
oo
H
N
AN
g
tlo

o
fr

4

of r rfr ri
%
/=

T ox P

[

A% GAA dld2E
BAG SR oGS
o] & =2 AH3Fo|q]

B
B

A2to] Al E e
3 v%i AR (@1 B B
&(DI1D2)9] wufedjol A HAMN Fulof HMAY F
A5 7 A Be] §AH Wi e 2
A Fy A A F 3% uluke) whe vl U
EH% g5 dox =AY AR AZE SAFTS
< galAte B9 BN YT SRR

i} A Jfade] Had Aoz gekd)

e OI

o
i e
ox
Ml
1o

St Stay green HHOIN| EE 193

=
ANE=

ror

Baek, I. Y., S. T. Kang, D. C. Shin, M. G. Choung, W. Y.
Han, Y. H. Kwack, and H. P. Moon. 2001. New variety
developed : A new black soybean variety with green cotyledon,
early maturity and large seed size “Cheongjakong” Kor. J.
Breeding 33(3) : 240-241.

Bernard, R. L. and M. G. Weiss. 1973. Qualitative genetics.
In. : B. E. Caldwell, (ed.) Soybean; Improvement, produc-
tion, and uses. Agronomy 14 :117-154.

Choung, M. G., I. Y. Baek, S. T. Kang, W. Y Han, D. C.
Shin, H. P. Moon, and K. H. Kang. 2001. Isolation and
determination of anthocyanins in seed coats of black soy-
bean (Glycine max (L.) Merr.). J. of Agric. Food Chem. 49
: 5848-5851.

Chu, Y. H,, J. H. Park, S. G. Yun, Y. H. Kim, S. M. Kim,
and K. W. Jung. 2002. Seed characteristics of domestic
breeding varieties in black soybean (Glycine max L. Merr.).
Kor. J. Intl. Agri. 14:252-259.

Crookston, R. K. and D. S. Hill. 1978. A visual indicator of
the physiological maturity of soybean seed. Crop Sci. 18
: 867-870.

Guiamét, J. J., J. A. Teeri, and L. D. Noodén. 1990. Effects
of nuclear and cytoplasmic genes altering chlorophyll loss
on gas exchange during monocarpic senescence in soybean.
Plant and Cell Physiology 31 :1123-1130.

Guiamét J. J., E. Schwartz, E. Pichersky, and L. D. Noodén.
1991. Characterization of cytoplasmic and nuclear mutations
affecting chlorophyll and chlorophyll-binding proteins during
senescence in soybean. Plant Physiology 96 :227-231.

Guiamét, J. J. and M. C. Gianibelli. 1994. Inhibition of the
degradation of chloroplast membranes during senescence in
nuclear stay green mutants of soybean. Physiologia Plan-
tarum 91 : 395-402.

Guiamét J. J. and M. C. Gianibelli. 1996. Nuclear and cyto-
plasmic stay green mutations of soybean alter the loss of
leaf soluble proteins during senescence. Physiologia Plantarum
96 : 655-661.

Hilditch, P., H. Thomas, and H. Rogers. 1986. Leaf senes-
cence in a non-yellowing mutant of Festuca pratensis :
Photosynthesis and photosynthetic electron transport. Planta
167 : 146-151.

Jiang G. H., Y. Q. He, C. G. Xu, X. H. Li, and Q. Zhang.
2004. The genetic basis of stay-green in rice analyzed in
a population of doubled haploid lines derived from and
indica by japonica cross. Theor. Appl. Genet. 108 : 688-698.

Kang, S. T., M. J. Seo, J. K. Moon, Y. H. Lee, H. T. Yun,
M. G. Chung, and S. J. Kim. 2007. Introducing new green
cotyledon germplasm for development black seed coat and
green cotyledon variety. Treat. of Crop Res. 8:332-341.

Kim, D. H,, C. A. Yun, and W. J. Kim. 1990. Kinetic study



194 StxiX|(Korean J. Crop Sci.), 55(3), (2010)

of hydration and volume changes of soybeans during
soaking. J. Kor. Agric. Chem. Soc. 33(1) : 18-23.

Kim, Y. H., S. D. Kim, and E. H. Hong. 1994. Properties of
soybean seeds during hydration. RDA. J. Agri. Sci. 36(1)
: 71-75.

Kim, Y. H., J. H. Lee, Y. S. Lee, and H. T. Yun. 2006.
Antioxidant activity and extraction efficiency of anthocyanin
pigments in black soybean. Kor. Soybean Digest. 23 (1):
1-9.

Kim, S. D., Y. H. Kim, E. H. Hong, and E. H. Park. 1993.
Seed characteristics of black soybean collections in Korea.
Kor. J. Crop Sci. 38(5):437-441.

Kim, W. J., E. S. Shin, J. K. Kim, and C. B. Yang. 1985.
Factors affecting hydrations rate of black soybean. Kor. J.
Food Sci. Technol. 17(1) : 41-44.

Lee, H. S., E. H. Park, and B. K. Lim. 1984. Studies on alkali
digestibility of soybean seeds and its inheritance. Kor. J.
Crop Sci. 29(2): 179-185.

Luquez, V. M. and J. J. Guiamet. 2002. The stay green
mutations d1 and d2 increase water stress susceptibility in
soybeans. Journal of Experimental Botany 53 : 1421-1428.

Noodén L. D. and J. J. Guiamét. 1996. Genetic control of
senescence and ageing in plants. In: Schneider E, Rowe J.
W., eds. Handbook of the biology of ageing, 4th ed. San
Diego : Academic Press 94-118.

Noodén L. D, J. J. Guiamét, and 1. John. 1997. Senescence
mechanisms. Physiologia Plantarum 101 : 746-753.

Noodén L. D. and J. J. Guiamét. 1989. Regulation of assimi-

lation and senescence by the fruit in monocarpic plants.
Physiol. Plant 77 : 267-274.

Okatan, Y., G. M. Kahanak, and L. D. Noodén. 1981. Characteri-
zation and Kkinetics of soybean maturation and. monocarpic
senescence. Physiol. Plant. 52 :330-338.

Park, E. H. 1986. Seed characteristics of soybean cultivars for
the cooking with rice, Seoul Natl. Univ. Grad. Sch. Ph. D.
Dissertation.

Son, B. Y. 1992. Variation of sugar content and its relation
with some major characteristics of collected colored-soybean
strains. Seoul Natl. Univ. Grad. Sch. MS Thesis.

Soybean breeding team, Crop experiment Station. 1994. A
black seed-coat, large seed-size, and high-yielding soybean
variety suitable for cooking with rice “Geomjeongkong 1”
Kor. J. Breeding 26(4) : 462-463.

Thomas, H. and C. M. Smart. 1993. Crops that stay green.
Annals of Applied Biology 123 :193-219.

Thomas, H. and C. Howarth. 2000. Five ways to stay green.
Journal of Experimental Botany 51 :329-337.

Yoo S. C., S. H. Cho, H. Zhang, H. C. Paik, C. H. Lee, J.
J. Li, J. H. Yoo, B. W. Lee, H. J. Koh, H. S. Seo, and
N. C. Paek. 2007. Quantitative trait loci associated with
functional stay-green SNU-SG1 in rice. Molecules and
Cells 24(1): 83-94.

Yue B.,, W. Y. Xue, L. J. Luo, and Y. Z. Xing. 2006. QTL
analysis for flag leaf characteristics and their relationships
with yield and yield traits in rice. Acta. Genetica Sinica
33(9) : 824-832.




<<
  /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


