
~~.*.~milifi*~m~~m.~r~~~~*.Z-.~~ilifi* 
~~*••~,.~~&.*~I,*~fl~.~$.~.~milifi*~fi~. 
~~.a.,~~,~., ~.,*~,W$,m••,~~,~~~~ 
m;f.,j. 

militt*tt*~fi~~~.~.~.,&~••~.~m~~a~*m.~ 
maMa. ~fM&MaM••~m~~.~~**.~~m••~*~(~ 
,~~.~w~~)~.~~.~.~m•••#. 

~J'tlft 
0.68 

0.51 
0.47 
0.42 
0.37 
0.33 
0.28 

0.23 
0.19 
0.14 

6300 7200 

lBH&!cm-' 
(a) f51W 

8100 9003 

0.54 
0.48 
0.42 
0.36 
0.30 
0.26 L-.J'--:':~-=-':-:--'-~~~~,:!!,,:

4000 5600 7000 8400 9800 -
4900 6300 

00 14-1 INt:tit~ (a) l>UH'iL (b) agifi:h9f-:JItitf 

00 14-1 ~~ (a) 5fI:I (b) ~llU~/j\~.tF5fI:I~.~:;ffi".R: 22/N 1tll!rJt5E 
i*H)(tHt~ilitt7HI&M**. 00 ~ 4100~4500cm-l ~ CH ~ir!JjHL 450('
~ NH ~ir~IK, 4900~5200cm-l~ OH & H2 0 ~ir~IK. OO~ 5400~6 . 
~ CH ~-~1!~ (=1tf~8P~~~ 21tf), 6300~7200cm-l ::E.~~ CH (rg 

IK, 7600cm-1 ~)§,~=~rA~1tf~ (_1tf~~~8P~~B9 31tfJ?JG£~1tf~)< 

~.ilitt***B9ir~5fI:I=1tf~B9.~.m.MAm~&.~,~~ilitt*~ 
~m 4000~8000cm-l*IK. ~ 14-2 5fl:l00 14-2 .~1t1l!Ilt5t~ilifi7r*itHX:..t 
a~fi~~.~&~.B9.a.~.B9M.o ~~~~.~~,.~tF~ilitt 

~~~.~o~.~~militt*~m~.~m.~B9.@.*B9~~~o 

~~~BB9ilifi**.~m&~~~••ilitt*IKmaM*.*fl~fi· 
.A~~.~&~.B9••ilifi**.OOo 
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i 
; 

196,--.---- 17.9[-

17.0181l · · 
!9!l:s 16.7 ~ 16.0Ie 

~ t\l!i 
15.1 

12.2~---'----'----'-----' 13.2 1 .L-.--l
12.1 13.6 15.1 16.6 18.1 19.6 12.8 14.1 15.4 16.7 18.0 19.3 

JHi1i. AUl 
(a) m:\'F (b) fF*~ 

1II14-2 *t!tilInJHI&M:J{;~JHfiIJ~~~ff (a) ®*ftiL (b) ff&UIlm Bit£ 00 

15.2 

3 
2.8 
2.6 
2.4 
2.2 

2 "
1.8 

~ 1.6 
~ 1.4 
- 1.2 

1 
0.8 
0.6 
0.4 
0.2 

o 

'\ 

800 840 

" 
 / 

880 920 960 

"\ 
[\. 

1.9 .-I-
1.8 

U 
1.5 
lA 
1.3 


l!;g 1.2 
 " I~ 1. I 
0.9~ 

I 0.8 
0.7 
0.6 

1-~0.5 
0.4 
0.3 
0.2 
0.1 

820 860 900 940 980 1020 1060 1J00 820 860 900 940 980 1020 1060 1100 

Mt*/mm Mt·jjdmm 
(a) Mif (b) Htli 

00 14-3 IJ~~~ff (a) ®*ftlL (b) I¥H~it!tilIIT?r:J{;.OO 

~m1H~~~~.~.~~m.ilitt*aM~.~.*~m*~M~.aM*•..~~~.~~&~.~~..*.~~~~.~~-~,~••~~••-~*~
+fl.~, jz;Illt~~~~.~F#H£i!ilJ. 14-3 ~m 14-4 J!~.ilitt7'~aM~.ffl PLS 

.~~fi~••~~~.~••. ~••~~.~fi••*~~ilitt*.&M*.~fi~ 

.~#l=l 0 

1000 1040 1080 0800 840 880 920 960 1000 1040 1080 

JiX;*~.m:~ : at*m:~/cm-l SEC RSEC 

I 12. 14%~19. 34% I 850~1050 0.46% 2.98 

~Jis 12. 82%~19. 31% 850~ 1050 0.54% 3.51 

.T~~~.ilitt**.~fi~&*W~~*.~~m.~~~w~.a~~ 
(2~:,02:¥) ~jffl-1-**~II!XWH~F€it'I1:AI:PP~~M~ (ANN) ~~, t!i!!JJE 1998 :¥fJtl/1(~ 

.~.~.~~~*~~.~m*.. ~wm.~mft•••••~~~~.~~~ 
Pt.s~m~~JE••Jtt1T T Ittx, .2tIm ANN ~m~~fi••t1Uft'l1:rilfj, ~)£'I1:!!f, 1i 
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20.1 18.5 

18.6 17.3 

~ 17.0 ~ 16.1 
~. ;g 
t.'ei t.'ei 

15.4 15.0 

12.3""'----'---:'-:----:-~___:_'---' 
12.1 13.7 15.3 16.9 18.5 20.1 16.7 18.0 19.3 

llUi llUi 
(a) Wf¥ (b) mil 

~/J\o 

~f~~~.~#.~~.fi~~*fi$••ft*~~~W~.@~~~.~~·. 
L'MIH~fftiL~:Jf&~~. ~>t/N!tJl!:fi$HJG.tt~][~*~o IU 1987~19891f~ 2403 1Jtt.fa 
fi/J\~~*;f_f;f_f~. Chen ~ 09951f) J.ilZJtBlIfi?~~M:Yt~ BP fII!~I*J~1jLtliJHt~E: 
1iJ!.fi/j\Zt~$ttHJG.tt()<J1Jr!o ~*~rm. *,J at-KIR (1100~2500nm) EH!"f 
~ I*J !4t:m ~. ~ IE. ~ liE ~ * ~U Jii.:fl 97 %;fI:l 96. 8 % ~ tt lifU teL ~ * )tP~ 71t J!: 
(2142~2472nm) l¥JJ'tillt1tH~1l.m~II>t.:m ~ ttlifU 'jg:~~i1J 97 %;fI:l 95.9 % 0 it 
~u*,Jm~71t-K;fI:l~71t -K tI9 ~IE.~, ~>t 1990 ill';f_f ~ *1'1 l:!ii im'I, l:!ii OOJ tt lifU 'jg: *~ "lI 
95. 1%~ 95. 6%. ~JIt. BP:P;~I*J~tltflU ~JlE~*~7!B9±~*@lJE:!J•. 
• ~o~#mili••~.~m~:p;~I*J~~*ffiM~.£-~$#:fl.()<JNffi.~ 

1Jr! 0 

Delwiche (1993 a) *,JJD~M*itf (740~ 1140nm) • • tiLr!iy!iJ}:E~~/J\Zt~!Bt! 

It. ~*~rm. 51-7lf-K.~()<J MLR;fI:l 81-±~*1¥J PLS @lJtl.~, ~AfI:Il~Jl. 
*.~~ffl~••~im'I~M1-~Zt~~1iJ!lt~tiLOO ,~••1iJ!tiL~~;fI:l.tiL~~ 

lt~.'BJff~J!:kI¥J1t# • 
Delwiche (1993 1f b) *,J.ffl:ili fi?~ ~M* if ~>t 1ij! til fi IJ\ ~* fi * ~ ~*:IE0 

<D.J!Q.ffl-1-~.~rHiS~1t.HJG1ij!lt~.:m~~'jg:ij~:ft~. ~~~~$:kf 25Y:: 

.~*.ffl.s~1t.;fI:l1iJ!lt21-~It.1l.()<J:m~.~.~tt.ttm••~;@~~~ 
*~;f_fB*g~ 1fill'HJG~~f••;f_fBII>t ••~.~tt.tt~~~. 

Delwiche (19941f) *m:ilifi?'~~M:Yt~tt*im'I~iJifm:Jf&~~~tt, iHfigJlilJfl:~ 

.B~o • ~f.s.~**.ftIE~~.:ilifi*:m~~l:!iiim'l**.~.m 
iJifll>t~.m.tt,iHfig~~•••W*;fI:liJifig.*~.51-tt~~l:!iiim'lttlifUtt~. 

Delwiche 09951f a) J.ilZffl:ilifi?~~M*itf~>t~.fi/J\Zt~~.m~;f_fB~ 

~. ~.T$~.tt@lJtl.±~**fi(1t~~JlE~)••:ft~=.;fI:lAIfII!~I*J.4 

1t~jt.~1J7!~•••*. ~*~rm, ~fI:m ~*~tt.tt~:kf 88%. J't~. 
ANN .~~'jg:ij~:ft~. Jii.:fl95%~98%~ttlifUlto 
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Delwiche (1995 b) T lfrh5'H~MJ'[;i! (NITS) ifitiLlt;~)£~tiLI1\~~ B 
~.B<J PLS :m~t!lo 5'Hrf)~iiE~*~aJ3, R2 =0. 85~0. 93, SEP o. 4% ~o. 9 % 0 fP1!f 
ili,$tiL~~~.~,~~B<J~tiL~.~lt;.~*fiM*B<J~.tt.~R~~ifitiL~~ 

~~a.d~~ ~~)£~~J'[;i!••~~.B<J~lt;, B<JttR. 
Delwiche (1996 ~~3l.J'[;;fO lfrh5'I-J'[;i!. JfI-tiLlt; ~Il\~tiLe:ilt1T~)£ *ffl0 

~~~.~~lt;~••~-.;fO$~~tt@alt;o~*~aJ3,~.:m~B<J~.tt.~~ 
.~~fflB<Ji!~(~3l.J'[;+•• Nffi).~~_§;fO~~ oM~. lli:mg~mOO~ 

[P]tiLe:R~B<J11\~~~~ c:tm BtiLi=5htiLI1\~). f~j~!!B<J~)£~.ll:iii.~ (99 %); 1!! 
~A~ffi~tiLeB<J~~~~.~htiL(~@tt~w.h~~~)dBft~~(@ftB 

~ vs .tiLBI1\~), B<J*:R~.tt~{I£~ 78%-91 % Q 
Delwiche ~ (1998 i]fJllfrh5'1-&MJ'[;i-!~)£@h~/l\~~~~ B<J if B '&Hfi~;fO 

mm~.tto~~~*~aJ3.~ifB ••M~B .~Sm~•• ;fOW&_.B<J~ 
NIRfiiiiVliJ.fi.i]B<J;fEt~*_ (R) *JJIJ~0.84~0.94o IE M. B~B. ~~ 

IE lfrh5'1-&MJ'[;it~.jfUmiVliJ Q 
Delwiche;fO Williams (2000~) .fIJfflnc*J'[;~f*~B<J$tiL NIR &MJ'[;it&. ~)£/J\ 

"tiLm~~~B<J BM*.Q~*~aJ3•• ~W(.tiLtt~~~)*, 1E~~4~:R 
B<Jm~. Jt~~lR:)£*_ (R2) ~ o. 90. tE*fi~f!I1llll:, $tiL 

R&MJ'[;it{~i=5 'ffl'tJa~~~tiL NIR J'[;it&iffi lli 0 

Delwiche (2002~) ~~m~tiL~. !l!.f1:.~B<J 200 ~*~~.*ffl.:E~* 
a~lt;,fflifrh*J'[;it~~.B*~;fO!l!.f1:.~~~:ilt1T*:Ro aJ3. lfr h 5'1-~ It; IR 

*B<Jflf!l1l.$~lfr 100% 0 {E!xt~tE 3 rep 1ijf(:ilt-tp*~ 0 

IE • BtiL/J\~tE~~;f01tt~Il~Ml:1¥tE ,Dowell (1998~) *ffl~3l.J'[;/lfr 
~1-&MJ'[;itxt IJ\~tiLe:ilt1T$tiL*:R 0 ~*~aJ3, ~3l.J'[; (450-700 nm) d NIR J'[; 
(700 - 1688nm) t~~, ~."* J'[; it (450 - 1688nm) ~ f.1j B<J if f!I1l *:R.$ 

-99 %) 0 ~3l.J'[;/ lfrh5'l-J'[;ltflt;xtIl\~tiLe:ilt1i*:R' ~r~ .~1r*:Rlt; B<J .:E:@'~. 
tE~~~•• ~a*~,.m.••B<J~M~ ,~.~tiL~~•• Xmh 

Z , .~~~*~;fO~M0 Dowell 0999 £Ilffl lfrh5'l-J'[;ltf*fi 
. $ft1i~alilJit1%. Deoxynivalenol;fO Ergosterol fP~-~'tk:~1i{fW~lt;,0 

R~*tE~~~~~~;fOM.~WA~£IlfflM~o 

@tiL~~B<J~aJ3tt.~W~;fO••~m. §M, ••lt;~*~tiLB<J~Mtt••~.:E:@ 

.L..I.:>I".;r.r!±t·[5I~~B<J1i~1!f1¥:tE1~*~~o Dowell (2000 ) ~ 62 ~/J\~~~, ffllfr 
1-&MJ'[;i!lt; ~*~aJ3ttd~FJ1faJ3'~/l\~~tiL 0 , xt~ffl ••lt;~Mf!I1l*:R B<J 
!lJd~F~aJ3'~~tiL, NffiS B<J*~~*i=5~1rlt;-.o {I!xt~ffl••lt;xt~aJ3f!11l*:RB<J 

!iL, NIRS B<J~*~f!I1lttJilIj~~o 
Fontaine ~ (2002~) ~ 213 ~/l\~~~~. MPLS *fi~*••}'[ TiVliJ)£1i 

~;fO NIRS;&ifm~. *ffl981'-~~fP5'I-B~~o ~*~aJ3. ~aM$ 

i9fiiW1UlR:)£*_ (RZ) :iii o. 98. fiii~~;f,~fl~ (SEP) ~ 0.290; 9 ~~£rltB<Jfiii~~)£ 
[;: (R2) :fr~ o. 71 (e~rIt) ~o. 96 (~~rIt). tlif~U;f,~~~ (SEP) o. 009 (1i~rIt) 
133 (fi!f~rIt) 0 
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Fontaine ~ (2002 &f) lIm 185 1-*~~f-FJ1, iJf~ NIRS iJlU B ~lJl~~~~ 

ffrJJr!o ~*~IY], .mB~~ ~3tX~YEtk:JE ~ (R2) 0.97, 3tX~YEf,'Ffl 
(SECV) 0.240; 9#~~~: (R2) JrrO.87 ({g~lfV ~0.96 (f6jj~~), 3tX~YE~ 

(SECV) Jg 0.006 ({g~~) ~o. 021 (~~~) 0 

McCaig ~ 0992 &f) mj[[!L~~:J'6jfiJIUJEliI!tJlJJ\~~ 

1990 &f~ 531-/J\~f-FJ1~JL~iEt~J~, m1991 ~ 281-f-F&b:iltfr~YEo x;jf-FJ1:J'6l1lt 

1I:ilt1'17Hfr, ~JmtE 500nm 7lttf~, {g~J'l.-ffM*lltV&o flJmJ¥l-7lttf (498nm) fill::' 
:J'611~1I1ot-Wl~~~m, ~JLT~iEmru!, ;It~YEtk:JE*~ (R2) Jg O. 94, fj)iiJIUfffi~ 

(SEP) J:7 O. 77 0 

tE/J\~j]UI~W~~ J:f:1, tE~~lN mHvH:9J 0 Morgan lJl Williams 0995 ~ 

~m83ffif-F ,m1l$~.tt~a~r!,~JL tE~.~~NffiS ~~r!iJlUJE.~~ 

~iE~ru!o m132 ffif-FJ1fP.~~$~YE, ;ltfmiJIUtk: ~ CR;) J2i O. 90, fj)iiJI~f,'F1fE 

(SEP) j.J O. 615 0 IY], NIRS ;!!lKi:iJ!IJlif~~.fjj~-#,tk:Jt~r!o 

Pasikatan ~ (2002 &f) ~ 351-J'l.-ffT>lPJtlLll~/J\~~f-FJ1, iJf~j[[fi~~:J'6itr!~~ 
liI!tlLfi$~~tE.~MfiJ:f:1~.ll~~o~~*.~~r!*m••~=.r!o~*~~· 
x;jrtlLll*:JJO>104L >375, >240 lJl>136p.m ~f-F&b, ~.!f!·1}[W;f}H~fl~lJl-Wl~. 

M#:J'6itf~m~r!1YT~~m!~fml!l~*fit:!if, ;lttk:JE*~ (R2) JgO.80 (>136p.m) 

0.93 (>240p.m), fmiJI~fffilfE~ (SEP) J:7 O. 43~3. 80. lit, NIRS "ilJfP.Jg-#tE~t'i 

1l~Jl\l~ (Sensory), ~ ;fJiJj\lilnHm.~~~I'a}REo 

tE.AI=f~~JIt!filM~J:f:1, IJ\~fftJtJl, ~:tY!fjj (Heat Damage) 511& B~lf 

tt, ~11£;buI J1~ Wang ~ (2001 1F) mj[[fi~~:J'6it, .!f!.tlLr!~:JJU~:tY! fjjlJl ~F:tY!-m1t0 

tfto ~*~~ij: CD::JftItMftliJ!'@. ~;!!~. fjj*ftftJtll~lIE ~ ± ~ 0 @ ~ 75C

1700nm7lttf12L * Uiil/J,=*r! ~ Nffi ~ mru!, J'l.-ffM ~*~flfljfl 

000%). Ei(PJ!A!Jt71ttf (400~750nm) ~~ru!, ;It~JEfl1ifD'~M~o ®1YTyt-;'r1S 

M7lttf~~,;It*~fl~tt"ilJ~~~I~lJl~~~~~~*o 

*f.~.lY]tt.~.mB ,ff.liI!ll,.~~ttlJl••~tto ~lit,.{glil!.A 

IYl (DHV) fftft~$j>;!!liI!fi~/J\~*~~ ffi:fffi. Wang 

M/J\=* ~Y3*;fJTr!, x;j~.gI~/J\~.lY]ll ~PI]!':J'6/j[[fi~~&MJtll (Vis/NIRS) • 

JE~~:iltq'1T iJf~ ~*~IY] j ~ Vis/NIR ~ Nffi fK.!f!.a!l!~JL~ru!, ;It*~fl1ifDtt"-t0 

PI]!':J'6m ru! 0 

~ 42 1-/J\~&b# (§:ffilil!fi$, liI!fi~, ~fi$lJl~B~/J\~), *:JJUJIt_tE 2C 

40%, 60%lJl80%~tI:lx;j~llr, Windham ~ 0993 iJf~T>lPJr1ellx;jj[[fi~~Ni:-t: 

it (l'URS) iJlUJE/J\~liI!ll~.~o 1Yl, tE 80%tI:lX;j~llrJlt_~f-F ,liI!lllf'" 
(Hardness Score, HS) ; 20%~llrJlt_~f-F&b, ;It HS 1I£rx;jJffi.o tE4ij:-~~+ 

~&b#~,liI!llW*.~ll~~~W~~o 

Wang ~ 0999 &f) Jl\lmj[[fi~~NM:J'6jfr!x;j/J\~~{g:ilt1'1.!f!..~JEo *m1i.Ij,= 
., $~.tt~Y3M#~iE1i*, 31-T>IPJ7lttf (500~750nm, 500~1700nm. 

750~1900 nm) ~*~~ru!o x;jJtjf~1I*:JJU:iltq'1-Wl~~, =WI~~lJl:J'6itT>~J!,. 
~*~IY], x;jr PLS~ru!, 500~1700nm *:!R~ru!, ;It*:!Rfl~'~Jg 98.5%0 ;lt9. 
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~m-~~./*•••~~.~~.~~.g,~$.tt~ ~~••g.~~~~ 
.tt~a.g,ft~~*/llitt~_*~, ~*•••~~.~M•• ~~~~.tt~ 
its 98. 1%. 

~1Jlk;ffiJ~ (2002~) IV. 160 1-/J\~~H9~ ~, A:tt:®1!¥~ f'PJ_*r8J!Wi ~*it••~13 

SiI3, ~J~:7Gm_*~{j§f, T 41-_*,~ (l756nm. 1692 nm, 1604 nm, 1550 
~)~~~.tt~a.g,*m32~241-*~~~~M••g~fi•• , ••~$~ 
:JI o. 331~0. 384. 

W#iJ~~F1fft-~ (1998~) ;ftJmOOr:llI:tt1"*.~;fJf~~~*Fm, IV. 681-::k~~:ff 
~~,.~.~ms.,~.*.~••~-.~~.g. S.,~.*.~••m~ 

~)C~~[16] (1990 ~ a) ;ftJmfJ/J.m\lt~~llI:iI1"*iff~, IV. 40 1-/J\~~:ff~, A:tt 
1ttF~*.~1T-~~.~., .~T 31-_*,~ (4256cm-1 

, 5312 cm- 1 ~ 4608cm- l 
) 

'r&~.g. ms.*.~••m13it~mf8J~m~*. R:tJ O. 972. 
~)C~~ (1990 ~ b) IV. 30 1-/J\~.:ff~, :tt-~~.~.~:®1!¥ 5 1-_*,~, 

It:;LTlYltl~ SDS m~m~.g. :xr 30 1-:ff~ ~.lYltlm~*. (Rp) :tJ O. 812, ;fffi$~ 

11 O. 301 •. 
*::klf (1990~) ~lfl-~Xr:ff~*it~1T-ISJ'r~~~~~••~.1jf~~, Xr_ 

a~~~.gllI:tt~*it~;fJf",~ft~*F~~~••~~W.~tt~.A~.M••. 
~A:tt52~~~.:ff:ff~,.~.~ms.*.~~~.g,~~~13••m~*.~ 
,.,) R,=O. 957 ~ Rp O. 972. ~;fyF13••~lfE~~§}Uj;J SEC=O. 570 ~ SEP=o. 496. 

**it~ (2000~) 1V.661-/J\~.~~, *m±.~-JJf~-tla~~a~, xrms. 
~:I:~1T~;fJfo ~.-~~.*it••, .~.~mS.*.~ NIR ~ .g, .~~m 
~*.13 PLSm~o 

~.3sJ)l~ (1997~) mllI:tt1"*~;fJftVi(:xr 124 ~/J\~~~ ~ir~.~~1TTit. 
~~.M••~,*~,.ms .•~., •••*.~Nrns.~m13it~mOO~m~ 
~~ (R) ~§}IJ:tJ 0.971. 0.986, O. 955 ~ 0.985 • 

• J1~ (1991~) m1t.m\lt~~llI:iI1Ht&M*it~.~ T ~tlL/J\~~T~ms. 
~.,~~;fJfM.13~A~it~mOO~~ft*••~,m~*.(R)it~921V. ,it 
!!T;&'\&~;fJf~~* • 

*!X~~ (1992~) *m~tV~IB~;fJf~~, .~.~/J\~. ::k~.:ff~~.ms, 

•••, ,r£l,~.*.;f1l!J\~~7.k~ lit1i£Nm~ NIR )Etij~fl (19 _*,¢.(). NIR 1!:13~ 
!!{~1!:M.*ill~tij~.~n:ff~.mf8J ~a;ffi *.;MJ::k~ o. 968, ~ *.;MJ/j\~ 

:t2%. ~t.~, NrnDRSA13~Jm1!:ZI'iij:7G~~~:1f. (p<0.05)o 
~~~mWkW~OO.~±~.*~.,M~~.~••~~1!:13tt*,:xr~.*~ 

~, ••• *~~I~M.'\&.A~.~.~.ft~~ OO,mllI:tt~1!:.~~ mS 
1,*~~~~B~1!:~~1!:. e20me90~~IV.*,llI:tt~*it~;fJf~~m±w~:xr 

".1i£N,.~tt,tlL@~~~tt~.~~.,.~~.(ft.M~.~••)~••~ 
.mfi.~.~;fJf:xraBM.:ff:ff~~~;fJf.tlL*F~r•. ~~~~tt*~OO,±W 
A:-.1N ~~~.'jj:~~tt*~~i4IT:m$lJ~m. Ill1ilf1flI*JijJ ~~m~ff lit, ft~,*~Jit1- • 
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~, &.~ilifi*~.*fi~.,~•••• «.~$, 
Ji!l:'fr!tIl. 

fJ&:l't1t 
1.15 

0.98 
0.90 

0.83 
0.75 

0.68 
0.60 

0.53 
0.45 

0.38 
0.30 

o 10 0'~~''-=:OO:-'--;;-;'5600'::'::-'--::7::!::OOO-::-'-8;c-!40~0-'--:9:-!;:80=0-":;:1":=:120~0"" 
4900 6300 7700 9100 10500 11999 

l1!lfl( /crn-I 

1.00 

l!!!!l O.SO 
~ 
~ 0.60 

0.40 

0.20~1~IO~OO~··l:obo:0~9~o'O:0-;S~o'O=-O-=70~bo~600~'0~500~'O;-~=':(lC 
l1!l~/crnl 
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