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FAAHY S99 MONS7403
(AP AA A BuA

= T ol TF F7F S5 MONS874030l thsll 2 Fo] fFet A o
b AALE ARSI, FAAREAES kA AAR S (elsh A AR S E
ks ) /‘\:1

AThE TRAANRAES) A RSl B 74, (o8 AT o)z BThol
el ka4

MONS87403-& ATHB17 s34 =4S 53 ATHB17A113 @iz @3 o2 o]2}b9)
34 2-3l= U1 HD-Zipll @ d o] oA 28-S ¢slsle] o]at FiFo] Frhe

MONS874039l =4 ATHBI7 A7} Southern blot2 E3l 5A|tol] 23 ¢t o=
FAE = Aol A=A

71E0 7 Ha9e FAAES dolrr] fd TOX 2013 4 Ho|EH|o] 22

Aol opu| Al A}t ATHBI7A113 obv] Al AES AYEAH S
o= Hl %44 3t &40 gl 2o & ERIFUTE ATHBI7A113 Tz
of th3t e~ GBI REAEA Hyl ARE AEI APy Ao e AoE 3ol
ok =3 MON8S7403 44271 ¢F 33% EFH AIRE 90Y7t R0 FolA &g
Ay ZAo] gle Aoz FAFUT

ﬂll

71Eel &zl g EAAL] FAMS Loty 93l AD_2013(FARRP, 2013) ¢#H 2
tlo]ejuo] 2~ o], ATHBI7A113 @l Ao thate] 7]&9] deixl ¢e=2r] AdEds
gom 807 o)de] ofmst A EoA 35% o) FEAEE THAIEA o 5% 8719
AEARA opmigto] A=A RS HAF A3, V& dH=2r] 2 22
&EA0l fleol EAJHAH



0 AAP3

O HEAIEIZ KM= ot T3l 7 FHAME 44 MONS8S7403S 21&
) J 3 q

S A8z wE ¢l A il
HAA HAAFAAA A #A ASE HFSHA
O o]o AFFFAAAZLL B F&Ho] HATA
HeA oA Fo st A A3|e AE 3
O AAIA3= Ao AZE A5 &7
(WG 77 o] FAH =R ARE FRASFATE

0 4AA s

0 AANIES

(6]
V7] 93ke] 2015d 59 299 2]

ol oF &

HYEE e A

o 2A A= FHA

(=) F%

]’Eﬂ = TT

EAEFA oK) Monsanto ] =(2015), 7]UTH?2015), &5(2016)

MONS87403
O AAMA 3}
- 20151 549 299 : kA A AH
- 201599 10€ 20¥ : 1xF AAR L3 A F
- 2016 5€¥ 17Y : 2xF AARL3E A F

- 20169 8¥ 16¥ : 3xF AARLF AF
- 2016 10€ 189 : 4x} AAIYH¥3F] AMH
- 20179 3€ 21¥Y ;53 AARLE AFH

O A ApaY

O A8 I AA ABT7E AT AAM a7 AR

Amol Uee EYw iy ANARE ANE A



O AA A3 As HAE
O A AlA" 2F] MNa
- BAEI M7 AAF AT f
A7 =9 Ao R Ay tlxed S5s Hlawste] 7] AADARY)AA ol4t

A EH(ear biomass)©] S7IFZH G FFo] FIIEATH

- ST 2] AAGAE S ARA dids] Fo3 AZIEAH A 9
S 2o =gl o) Hh o]t AEE(sink size)o] AR E = 7|7olt) &9
AAGANA AAEE = FE4 4= (photosynthate)> sink®] 27|17} AAEH +
2 E9 S 9l o]th(ear) o2 T (allocate) BT weEbA|, AAAGA Z7]
Aol A= o]t AEFS A2 A FE(reproductive success)?] T8 A QISR
FEE 27 AAGA A o]t BEF] FF FIHA &5 FEF U
HHHT

O AFoze APY HE

- 2 F5Y #dste AlEed A8 HUEAETE AAEAE A2z A 8T8k
AR E UHATIEA AFE HESNOH,

- A8 YES EUE O 2ol AFOEAY o] FHEC JYeEAE

O E2tE
A= (ear biomass)o] F7ITOEHR
MONS87403- 7)3} 33t}
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i

(Species) : mays L.
(

(Family) : Gramineae

Genus) : Zea

T

™ (Common Name) : S5
F™ : LH244 (Inbred line)

U{E e I o

g AW ARS R EEAT 94
- 557t AdAoR el 22 =98 AL 1493dolm, A AAe] A
7 & Apgo] Hgtk

= i
[ RELY =
- o5 MFA AMEE AY BE S554E FF(hybrid)@Eolr, S5



T2 ZAA sFE 7 2 #ASAAL 5SS o8&y s AT o
ARG I
o olm LA e FA, ddE7] EE Ex BLA AR ¥4
- FIFLEEA VES, E}ﬂié, EHA A 5ol %Qtﬁ(OECD 2002),
- AR AFeAe GEE7] W] Rad bk oy, Seas dhEriE fud
7beAdo] Bre 2 E o7 7HFHTHOCED, 2002).

g A 43YY /T
L SSE AR, 48R, $55ME 5 O H4FAM ASHT U

3. A
7 BRH 54
O ATHB17 +3A = Arabidopsis thaliana®| Al {283t
- &(Species): thaliana
- %(Genus): Arabidopsis

- I} (Family): Brassicaceae

U A3 A4AEY /5, AFEE ol =¥ A=

- Arabidopsis thaliana= 2\ 202 4802 ALgHE 474 At 3 s=0lA 9
A5 7155 gloy BEFE, FE 599 (cauliflower), ¥FHlF 9 7hsd}
(canola)/ -2} X (rapeseed) ¢} #o] & L 2Fol v}t FA| &= (oilseed crop)©l
%3 Sl Brassicaceae¥(family)oll &3tk FAZER]  Canelina  sativa=
Brassmaceae#—oﬂ —.OI-U% Arabidopsis®t 7V8 AT AT E RaElT
ZAoKGeorgia)ol A= A4 AL Foz HAHHL Jlon,

glo 7]_.:%_'_ }\]__JE_,_‘O/] J_E.O o]_Q_Q 2= O]th X]—‘:' :o:]-ﬁ LH /\]E%% O]:}\g

=S
Eol| 9|3 Arabidopsis thaliana <+3 2] g

- Arabidopsis thaliana= %l‘i’qii fﬂlEﬂH DE‘; =4 AR FEA gt
Arabidopsis  thaliana®\ &= | =ZNA oln] dHEASE AAE Tl
(& E%, A¥(germin), AZAX WA (lipid transfer protein), Z=ET
(profilin) ¥ AEATF ZEd AW 2)e] 454 (homolog)7t &= glony,
Arabidopsis @@ 7]A o] L =ae] #AZF FZAAE HolEH|o] 2~
(peer-reviewed database)°ll 7]A]¥ # YITHFARRP, 2013).
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4, FRAAARY
7F 3AAE AA g AR
1) BAHS I
- ol ZvbE| gl H S A8 T
2) Yo g HE
7h 714
- FdAGel= Fop=n= WEQ] PV-ZMAPS7145 AH83t9lon, thgat
2ol FA45 0o Qlth.
- Vector A[ATHB17 '&&d MM E(P-e355Ractl, L-Cab 1-Ractl 2 T-Hspl?),
backbone A& (P-Ractl, I-Ractl, TS-CTP2, (5-CP4-epsps, T-nas, OR-Ori 'V,
CS-rop, OR-ori-pUC R aadA), B-+5 A 949, B-&5 BA 4]
- Segment B1[CS-ATHB17 41 g

B-Right Border Region

P-e355/Ract]

T-DNA

CS-ATHBI7

PV-ZMAP5714
11673 bp

T-Hspl7

OR-ori V'

T-nos

TS-CTP2

CS-cpd epsps

<Eg2v|= g PV-ZMAP5714>

W) 349 <l
- AYE DNA AEe AFgstes HE Zg~v|= DNA A9y 5Ese
3}

h 349 7l
- ATHBI7 393X 8 ATHBI7A113 @8 A& &35t o|2te] A& 2Hste
Weld HD-Zipll @iz e] A 28-S gslste] o]2f AEHFS S7HAZIT



2 AFEA: AP A=
- AAE A
mH #FEld7l AE #F
- FalEr] MELE EAEA e
b A2 #F FE
- Eg v = WE PV-ZMAPS714+ &3 0|99 & AEAR 222 o)F
g & e Ag40 #HE fHAE 2t A &k

3) FsFo dEg AR
- B YA Agrobacterim tumelaciens strain ABI Al5-©] FXtsTE AMEE T

U =4fdAtel tig gr
1) 74 AR 54, 971449, Aas AGA=

7h AEEAFAA
- ¢pf eps : A tumefaciens strain CP42] aroA A A EollAl = of
aE Aotk pf gy FAARE CP4 EPSPS THildS taslsl ZE|2A|0]Eo
3k WS Fo3
W) 240A
ATHB17 +RAA = e355MRact] promoter, chlorophyll a/b binding protein
(CAB) leader, Ractl intron % heat shock protein 17 (Hspl/) 3’ Bl G 9]
zde Be
- &3S Ractl promoter : Actin 12 Q1FQPSH= Oz satia 8 actl FRIAL]
promoter2} CaMV 355 RNA promoteroilr] 23t SE3h=
enhancer Fo] A3 83 (chimeric) promoter©]th.
CAB leader : Triticum aestivum®] 524 a/b-ZA3(CAB) Tl Ao A f2
gt 5 g om FA Ao =Ho] Hof3in
Ract1 intron : Oryza sativa &l actl Aol A i gk introno| o
Hsp17 3" WIS QY : Triticum aestivurr®] heat shock protein, Hspl7 2 3
HHAGH 0 2 mRNAS] polyadenylations Z|AIFHCE:

) DNAS| 7159 98¢ F& 71e A%
- A RAA TR BAD A ol9)e] B 97 A

AAHA 3t

rlo

2) 27 % 93
e g fdH 2] 27 R §Re] AN



<dlE] Y §A% 37, 92 2 75>

g b B Eio=Ed 53 | AISEIER

I-DXA

B 25349y 1-357 T-DNA #HAw 48dE FS5EAMYUE
E @ Agobacterium  rumefaciens TR
DMA 99 (Depicker et al, 1982;
Fambryski et al, 1982

AR 358-375 DMA Z24]d] L8849

P 2355 Racrl 376-1556 Aetm 1 (McEloy et al. 199032
Sl AT Cvza sanva 7 E8 ac!] ST
promoter 5% Caubflower mosaie virus 355
BMA promoter (CaMV) (Kay et al, 1987)
S F%2E ephancer FHLERE o]F~3]
71812  promoter (chimenc  promoter).
HEAEAN ALLE 7 A

ARAD 15571561 DNA 2299 15 E A4

L -Cab 1562-1622 Triricum aestivum ()% chiorophyll a/b-
binding (CAB) protem §=] 5 UTR leader
4. FAAD EE =324 g (Lamppa et
al . 1983)

o e 1623-1638 DA 2=39 ~1EE 9

T-Ract] 1639-2118 Bice Actn 1 protein & F1RETHT Onsa
zamva {8) 7 acel 5 A7 Intron 2 717
UTE M@ f3A4F wd F=af #o
{McElrov et al., 1990)

e L] 2119-2130 DNA 239 ~4H A4

C5 -4THEIT 2131-2958 Class I homeodomain-leucine mpper gene
fauly (HD-Zip ID% U§l& 9lmgets
Arabidepsiz thaliana | &8 ATHRIT S35 7F5]
A3, AARE F-88 (Ade] et al,
2007

g Tk 2939-2571 DNA 25439 A€ 44

T"-Hipl7 2972-3181 Triticum asseienm (292 heat shock protem,
H:pl7 % 3 UTR 44 (McElwain and
Spiker, 1989). mR¥A 2] polyedenylztion
=} A

7]+ 3187-3734 DHa =30 88 Hd

BR=EAES 3235-3676 TDNA AW 4125 35737 MU8

FHFT Agrobacterfuom  nmwefaciens 7 T

DNA 5% (Barker et al.. 1983)




<8 U f284 =27, 97 2 AB> (AS)
A= EoiArE W 53 1S(#HDEY)
Backbone
7N AR I677-3682 DMA F 2o Ap8H 49
P-Racel 36834603 Fice Actin 1 protein & 91 29 &1 Oryza
sarva (B 5 2 aer] 7 3 7+ Promoter &
leader (McElroy et al . 1950). 4 & 4 3] 4
BAE A4
I-Ract! 4604-5081 Fice Actin I protem & 9155 #% Onca
zativa (B 7 2] act! 7 A 7S] Intron B 213
UTR 4 ¢l (McEhoy et al, 1990). 5 A
i e Ee.
7 F082-5050 DNA 22499 A28 A9
T5-CTF? 5091-5318 EPSPS tran=it peptide & 9 2 9] 33
Arabidepsis thaliana &=} ShkG § A 7]
ERAY 7 2RI USHEY 9T &
7} A (Herrmann, 1995; Klee et al, 1987)
CS-cpd epaps 3319-6686 CP4 EPSPS protein & 3] 5 5 &
Agrobacterium =p. strain CP4 5 2] ared
A FAAEEE 39
glyphosate & &4 #H#
(Barry et al., 2001: Padzetie eral | 1996)
L E Rk 6687-6701 DNA 32439 4148 A9
T-nos £702-6954 NS & 21 753 8 dmrobacterium
numgfacions pT1 & 2 nopaline symrhase (nos)
S 372 3 UTR Y (Bevan ot al., 1983;
Fralev et al_ 1983}, mRNA 2| polyadenvlation
—-" )‘1
ek 6953-7005 DA 25249 AH-E 44
O ari T TOOG-T402 _!gmbar:!anm‘:"'ﬂ"':' Eo Ao E F 767
FAof e FEH .:"_‘ELi'-T]";
Rf._""'"mm?-'"l'”’r 713 (Stalker etal.,
I931)
R T403-8910 DNA 22439 ~+88 44
CS-rap 3911-9102 E coli |4 E}AclE ALRTE {3157
-?:’-"_i'ColEl £ EgH S ROP
ol 3 2] S5 (Giza and Huang, 1939)
AR a 9103-9529 DNA 232499 A8 E 49
CR-ori-pLlC 9530-10118 E colid™ 4o fAl8k7 Ha
ST A0 E pUC 5 5§ 1'I]'-"I A (Vieira and
) Messing, 1987T)
A 101159-10648 DHAEEYd 488 ¢
aad4 1068459-11337 Transposon Tn7 & 2} amineglyeoside- 8 &
T4 3(N-O-nucleondvltransferaze of that
| 2] 9 promoter, 234U % 3ITTR
(Flinz at al., 1983). Spectinomycin #
sireptomyein H 34 A F
7 A -‘. 1 11538-11673 DNAE=Q g 4
'B: @A, ?P: Promotor, Lt Leader, “I: Intron, °CS: ZYME, °T: MAIZSZE ML,
TS: EM ML, OR: 24 7|H




3) $4dE d AEUY A 971489 X 2 HEA
-HWE Y fRA ME AX D HE 4, 71 2), 7Hol AAIE AT
4) 1A FHAY 7%

- ATHB17 ZQ@A G 93 wad= ATHB17A113 © o] o]ate] A
Z43= UldA HD-Zipll @ o] JA=ge st o] AETF
Z7HA R

5) fFrAl|7IXEY

Y EREEE &zﬂ 7 2= Aoz vt

o o

w7
- BHss T *:L}f:ﬂ_ AdE Ag ]9 M 3B Tkl =
NMEL i sz o] EAEHA ¥e A= YERT
7) BHse FAA o9 drIxEY £
- BAstE §AA o9 dAVIAEe EYHA okt

7L A FEESAE U 24" FdAe #S AR
1) FAAAFESF4AEY Ao A49a AR 54 € 7%
- ATHB17 ZQE A G o] w3 H ATHB17A113 Tl do] o]ale] A A&
Z4d3l= WJAd HD-Zipl 9ol AA|28-& ¢s)ste] ot AEFS
S7HA

2) AHEFHY F
- MONB87403°= &Y FAA Agdl 1709l ATHBIZ 32 7HHEZF 44
HARor, ZEk2vE backbones EA|3A] o] FAH AT
3) & AdF-o AAFAAY T4
7h EAF, d7144
- Southern blot, NGS/JSA #4] A3} MONS87403 Al& ol PV-ZMAP5714°1 4
el gk T-DNAS] & AR o] 1= gl3o] Fl=
W) oln &BA e S4aY FIELEE G583t FARY AEA
- 71A Y FAEHNY FIYLEE dIsste AR dExl FHdAE
FAAHY S5 MONS874039] 4} DNAC A4 o=
4) AYRAA € JAFI}E sF Am FAAY dUAAEFZHUAY FF
a1 AA Y %@;7}%—**
- BAstE aE ] R AHEE A ol9le AAF F B Aol e
A 2= 94317%}01154 HPol EAI}A] °©



5) QAo BE AL

MAdeA AdE F3A9 MdE, 27]
DNASQ] S8 H7tsl7] 913l 5Mte] 23 southern blot, NGS/JSA

N
d
M

/]\:}_

45 AAS A3, 5Alo] 24 =9 DNAZF fFAEHE Aol 1A
- B | 23 23 2 448 BYARES S #EH Egniet 4

28] Alolo] BAIFCSE {23 Atol7F glo] MON87403 T-DNA7F &<+

S R R A
2
=

X,
o =

o W fAAel EASE WA fRPHe) wtel FARES A<
shsih.
) B Aol A D@, TAN), TG

- MONS87403 &=7oj 42| ATHB17A113 T WS Western blot #4122
e Ay}, i wid ATHB17A113 @A o] s5Altio] AX kAo =

T o] glEd
U, fARAE] B3 AR
1) FAALES 35H3 dE
- ATHB17 ©izo] opd Mgy} Hlwdte], MONS7403014 3 == ATHB17
A=Y S AL Al mRNA splicing2.2 Q18] 1137 ofw|izibo] AEE ),
olo] wz} ATHB17A113°.2 F A3tk ATHB17A113 T &2 16274 9
ofu| iz ik o 2 o] FojAH, ¢ 22kDad] EAHFS 7HXITh
2) FRAAFES 7T
- ATHB17 §A2 EQ°o 2 1f9 N-Zo 2 i
ATHB17A113 @A & 3 ste] o] 2o A& =43}
g o] A A8-& ¢hslaste] o)A} AEFES FTHAZITH
- Arabidgpsis thaliana HB17 (ATHB17) T2 ZARRIAR]I Homeodomain-Leucine
zipper (HD-Zip) II subfamily®] o]t 71" th(Arabidopsis) HD-Zip 1T T2
FELE AE] AR Wy A[E AESH AAdd FFE vIXH, o] Fel=
& # 3] 1] ¥F-&-(shade avoidance response), &34 e g, I3 %4l
(auxin) W&, A2 AT e Tofgitt,
- MONS87403 W] ATHB17 #+d#te] #de
ATHB17 @22 1137] ofr|=4bo] gle ATHB17A113 @i do] Ad =11,
o] Tl e HAA &S ZEA ¥AIT, DNA 2% S48 ofygt o
HD-Zip I @A F¥ oA st (homodimerize) F o] o g s}
(heterodimerize) SH<= A A-54  71Z(dominant-negative
mechanism)< 53 WAl HD-Zip I @A S8 AT EHN S5
Z7] A GA A A o2} A EFo] FUFIT

A
Lo
o

o] %

AA =
= D-Zip

W 1A

ol
=orr

o

l‘lO o

N
ﬂH

&
L

7

4 5ol4 splicing© 2 3]

_10_



3) drATde) ofnlial AP W] F Wo] FF
% 3

ATHB17A113 @ 2o HY H 3]
FPERoH, HY F Hol7l dojyR] o] FRAFAT.

4) WEBR A T2 W AR

NgT AEEA . LCMS/MSE ©]&3te 15719 olr|ibs B coli- 84t
ATHB17A113 ©d o] N-goh A R o4 Ad¥ vlud 43, 5580l
gl = At

MALDI-TOF Z&FE4 . MON87403 & ATHB17A113 T o] EH2E
7}ste] HEerol=3t A7l &, MALDI-TOF ZZFEAS AAS Ax, 50%2]
281 9] (coverage) S UEMATL E coliAAr ATHB17A113 @ do] 7S,
74%°] % -8 ?l(coverage)E UEFATE.

SDS-PAGE : ATHB17A113 @A o] A2 Eag 485 98t SDS-PAGEE
ANTE A3, mBE(E co) FAHE 9F 222 kDa, MONS87403 = ©F
224 kDa9] ©d W=7} SAHF AT

Western blot : ATHB17A113 T o] HANEZAH ZAHES 98 Western
blot= AAF Az, A& & 3 MON87403 &2 X5 o 22 kDa®l
AFS 7 gY Aart #3AEA

4 A4 0 MONS87403 % W& 2 ATHBI7A113 ©hild o] 75 &4
DNA Z3 &4E& A3t thE Arabidopsis HD-Zip 11 Tz 9]
UAE BAS WALE ARES FUIEoEN HFH o2 HUlsTh
E coli’Y7r ATHBI7A113 @92 54 DNA A gl 2 s, o]27¢
Ao] 715 &AE FUSAH

o N opp
&N o

ot | nd
rd
Jz;‘—]‘

ﬁr{rm

H

5) 2 B4 2EY

w3 27 St vlaste 27 AAGA(RDAA o4t =Tl S7HE
FAAHY S5 MONS74032  Agrobacterium vi7) HAARS S A%
Arabidopsis thaliana ATHB17 #7378 29 F9& Aol we} AArEan
ATHB17& 5|7 DNA A go| Agsta Fxa LA 2dste A& A
1AQl ©uld HD-Zip family 9] ¥ -olth

6) FAALEY BERS P FAZ

MONBS87403 TheFgt =& oA ATHB17A113 @84 44 &8 &
(ELISA)2.2 ®2A3% Az}, ATHB17A113 ©ide] P &
LOD ~ 0.017 ug/g dweolth dellA 0.014 pg/g dw=E 7H =3k
AE3A vno g 7H Bt

_11_



7h ZEDGEAE Y AT AAFEY FF

- ATHB17S QFWsE fdAE oxzlog ARHAE o £3) &HEE
Brassica 3 AsEAA oz Add ANkERl AEFR) Arabidgpsis thaliana 1A
FEth ATHBI7-S WIAF 2182 Ambidypsisoll A FEl3tE2, 2% dg
AHEE = Foll EAste 9 d T ATHB17A113 #eo] 4543S H7Fsth

- 1143 E‘r¢r9l 02 Fo gl ATHB17A113 ofv|iAk A E 2] core2t

\l Z]
& SUE I 7%)) B, oA I A FU % 22

= )el
A3 QR 9 e ol 9 T DHAF A AFHolHe] AeS
SO R

W) ddEde ojn| A e F4& ‘;-< FILFrGe] o gt AE FAM

- TOX_2013 =Z:(toxin) HloJEJHo]~E T3l 7]A8] F4 B FPF49] o]

=4 493 ATHB17A113 ‘:PH“@«] o4t AES AEARARSH O E Hlw

l‘

AR A3, Add wjgo] AR EdTh

oh G e] E83sta Ao dd oA

- AFAN kHA . ATHB17A113 AL AF Aol 975% ©]do] 30x
ojufel] E3lj= 1, 28 Foll= LOD HIFHe 2 $Hd3d] AslE e o= g1k

- 3 ok Al - ATHB17A113 @2 .& 58 o]y 4315 %]t}

- 4 A ATHB17A113 @S 55T, 308312 EA o= 75 &4
FaFo]l em, 75 T % 95 TollA 15 H 3087t A FolA= &40
frolshAl HastATh

th G A Y A3 T =4

- CD-1 "} ZF 107 E Ul o2 B coi 118 ATHBI7A113 TS
1,335mg/kg body wt. §Fo = @3] T3 A3} ojwg AbgAate = A
HA gFon, Fojo & S7HE, QT H AE AARAAE,

F
Sk Pel el A FAY Fgol WA W3keh

ol) MON87403 S9] 90 FH54
- Sprague Dawley rat(%hs+ 2+ 167H2]))E td o= MONS87403 S<<7}
°F 33% ZHE ALRE 90Ut FoldtH, HAE, WALE, AF, ARAHFAE,
7158 FTE9H7Hfunctional observational battery, FOB), &4
(locomotor activity), SFEAE, LB HAAHE A AA, EH-SHdAL, A 3}st
AAL 4AD, St AARA, Arle] T 2D 2AYAA & AT A,
Nd=d3 dde A2 o] Ad&EHA

_12_



2 &H =714

1) frAALE] FYEASE FHA YEA A7
- ATHB17A113 & 13 Q3= FHA= 2

B

2) FAANES EFSEH A o A
- TR EEsietd Ao g A2 5, o, 1), thell AAEA

3) FAANE F ol &EA Ue LHEAHRY FFA
- ATHB17A113 @A o] ofmi=4b g3} ojn] 4zl S 2719 ofrxil

A9-& AD_2013(FARRP, 2013) L@ 24 dlojEju]o] A5 o]&3le] HEHPREH o=
Hla 243 A3, 8071 o]/t ofmAt dHo] AR 35% olae] AFAHS
Holz dHl24 AdS gllen, s/ A ofr| i dAshe= AEdE
g}l =] A

4) FAALLEC] 19 SHEAHFAZFY FoT F& XA JEA AF

- MONS87403 &= U] Fohwlz tfu] ATHB17A113 @2 o] o] &2 wR g0
o3 2o
(0.00028 ng/g + 101,300 ug/g) x 100% =< F M2 2] 0.0000003%
MONB87403 &= W ATHB17A113 ©@uld o] AA| +F2 HETA v|vto|n g,
}7] e MON8S7403 &=re] % whwlia thu] ATHB17A113 ©hde] Huj
wmERes  yebdd ol MONS8S74039] ATHB17A113 ©jd e
MONS87403 ¢=19] F @wd F 53] 22 golrh

- 20119 FRIAAIER=A B e AFFERAA dF=le S 74

AHAZFSE FAg A3, 7474 1909 =
0.10g/kg/day, 1.6lg/kg/day°lal, wAAAZFS 22 9.07g/kg/day,
11.11g/kg/day°] T}.

- 2ol 93 HIME FH3] A A HAHAHE S5 AFol EF
MONBS87403° 4 Feidthe= B4l 7H4-& dte] MONS87403 el ATHB17
A113 @iz o] qbg o] HF FAFL IRAZIERA © A FTFEAA
Z+z} 0.0000318/kg/day, 0.00040ug/kg/dayoltt. MON87403 el ATHB17A113
el G4 Ao HFH FAFE FNALISERA R AFFFEAA

Z+7} 0.002318/kg/day, 0.0028.g/kg/day°l .
1=}

=
1O
X

(o]

o

T

°

i
§

AL M

2

7)
A EAATA Ve HAojFalee) BaEstie] MOES Ak A3, 48 x 10° oA
12 x 10"°7}x] 9] H2& A= Jehf o] MONS7403 3 ATHB17A113 THala o]
Aol o] d=le] Aol Fo3 S VAR XS Aoz AHTT,
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of. sF2ke] 2o

- 20129 ml=r 870 A
Tt A7 A4S A

- FANHOEE EAHEA £ X ¥ (mixed-model analysis of variance)E AH-&
shlal, SASHCR o7} U= Aol tisl] A= or #Fol3
2kol7F A=A AR FRlS Hal &8 fi(tolerance interval)e} ILSI 2H& A&
tlojefuo] 2ol F/hE ZHE BY S5 A A "ol L(ILSI
He)E ARSI

1) FAGFHE

e
a1
flo

oA 4drE© 2 MONS7403 L3} Uul 44

i
- 3 &, gsE, A AAEEA A (ADF), SAAIA =844 (NDF), F2 ]
2

(TDF) 24 23, MON874032] #to] &3 thzwre| g3t SAZ o= #oltt
3

=
e
=
g
NE

- T gl ool Ak187)) B4 A3, MONS874039] #hol &3 tizwe] w3
AR FY3% Aot flee &SI
o]

2) MFIELE
- o) 2 wEEl(zl) B4 A3}, MON8S74039] #hol #a thzwe| g
I EAIAOE Fodt xto)7) gL FelstHth

3) WA S

R LS

- Y ¥4 (phytic acid 2 raffinose) ¥ 22 tAMEE (furfural, ferulic acid, 2

p-coumaric acid)S Est= & FEFL HIllA= MON8S74039] Fhol
HY iz g3 FAXHCE FofTE Aolrt glEe Al

5) ¢H=7] 2L

- SegE FE QU2Y] 4T HFOE G AA gt

6) AUE FAALES] tAE

- ATHB17 ZQ3A 8¢ =% ol¢fdll, ¥ SS9 Blaste] MONS740301 A
Fed AF Ao W oj=9 wst= it ATHB172 5°]% DNA
AMEel Addtsta #d2 de 2dstes AE AARIAR] HD-Zip family
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a7 of ?‘sMOlE} MONS87403> R1 AATEA A o]2 AEFe] F7)gh
A ALstie B8 S48 Fod 2polrt gl
7) YEA
- CobbxCobb 500 B2 (& 2+ 50utE])E ©]-&83lo] starter, grower/finish-&
} Oﬂ MONB87403 "%")l:‘{l: (?':’].-“l = H‘cli:}-o]-o:] 21?:_1‘:”6177]’7(]1:' starter—g— A}JEJ_, I
o] % 2UH7MA = grower/finisher§& ALEE AHHAAIZ A, HANE, SAF %
AR B8 FEA 5olF FEFS FEHA skt

vl FAAAEC] YAA R v X & IF

- MON87403 &t MEL A Z2E EYstAY &5 U 7]E&9 WA
A 2ol folzel 93-S vxA e

- ATHB17A113 @9 de A-54 714 S8 WA HD-Zip IT AAF Q1A+
g4s 24 F Utk 959 Arabidopsis HD-Zip 11 @@ Eo] A2 A%
2 Ao #AoAste= Ao yenton, Sl o2 WA HD-Zip 1
FRAAELS A2 Ao AujHor WHHAT olzd B YA,
MONS87403¢] R1 A9 o2t AEHFS iz Hluste FAHO=E
SolstA 71k, o] ATHBI7A113 THlz o] 254 oA o]af A&
ZA3e A AT

- MONB87403 W 9] o2} AEF Z7H7F vHlE FAHOE {3ty TFHo=2
omzt & FANoy, AuFoz uAd(subtle) °F 12%9 F7FITh
ATHB17A113L 7]|53ls 94 =wle] A<Lmgornz S w3 o
AR A JFS & = gtk ATHBI7AI13E A &4 7173S B3 S5
el HD-Zip T AARIAES] 84S z=d3t wetd ATHBI7A113E

N

ojlm] &9l WA HD-Zip I AAF /A 24 3o e A=Y
Tt 9GS Foh =3 HD-Zip Mol 98] =d= = =0l tigk ATHB17
A1139] 4

g2 ulAgtd, o]= HD-Zip I @A E0] &4 = 3gE
Tl 222 g AR FAES 2, FHA 320 HEHE FIAT L
HD-Zip II AAF A= i3 84 IF= AL 5 A7) WEolth WA
HD-Zip 1I & #AHs FTAS= ATHBI7A113 @wde] IFE
MONS87403 WollA Az o2 HD-Zip 2 AA VES =] &4 d=ws
Sl FAHAY AdE F Ak

- AR, ATHB17 =Y A A= MONS7403 U 33 HAkA Yoz =4
Ve AAE FE FEo W AL HERks fEsidTh S5 Uil
HD-Zip Il 3259 3 HALE 5 ¥4 274 MON87403 W =t

Hslgk Ve AL, MONS74039] R1 ©]2F A oA o] tiAiHE &4 A3 =3
HAMHE 0] WS H2 9 F4 753 AolE UETH

- MONB874032 #Pth=7 o Hlndte] JEZAHOE F53 AR JFHULSH,
ol ATHB17A1139] #8714 dAFolA Uetd & ©ide mAg &3
EAo o3 A} A wlgbAd MONS7403-2 R1 A THA oA o]} AHE=F
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A AEFOEA A A FHF] BF A
- MONS87403 S0l tigh
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>
Lo
>
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o
L
rlo
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O%
Jo
-
-
1o

of. 2l=9 AFHT U ¥ A& T o8 AF
- 1] =+(2015), ZHLUTH2015), EF(2016)91A <<= AT

6. AN A% AE A
hoeldel AR ek gol AT ek Agd i A4 ARE AN
A5, 488 FAA, 55 L AR AA So| AFoE o] g4 WA

AE FEEHA %%E‘ril TE AT
Ly

U AR EEEFAE Y A E 599 AR fAAE, dEEA, B4 2
FoAFA TolA <kAA AAle] BRI ABE HAED A AIVA AEFOE
AH e 2559 Hlwate] St EA7F gleo] et

7. 71€}

7t THRAAAFAEA S =71t o)F Sl #e WE, o o5t FHAHE S5
MONS87403¢] ZrEA g7, AAEeNA, HFBefA ] thgt A 2>
TENEH, AT, T AAA AA SRR

. AR E S5 MON874039] Qb4 AAAAR IA (DS 2 FookF
(#AA FHolx H 7‘““517”/‘1317\(PCRM)°1] 20173 3€¥ 27 ~ 20173 4€
26947HA] FNske] oAe FE A, FE oA gldth

29 JYHE B4 A=
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(2] JYYE B4 A2

1) B5HE B s

Difference
(Test minus Control)

MON 87403 Control Conventional
Mean (S E.)? Mean (SE.) Reference (Range)’* Control Range Mean
Component (% dwt)* Range Range Tolerance Interval® Value’ (SE.) p-Value
Carbohydrates by 84 98 (0.34) 94 98 (0.34) (82.55 - 86.97) 3.84 0.0021 (0.12) 0986
Calculation 83.09-86.73 82.77 - 86.61 81.80,87.71
Acid Detergent Fiber 3.63 (0.063) 3.62 (0.068) (2.52-4.42) 1.49 0.0087 (0.062) 0.893
316-407 291-440 236, 443
Neutral Detergent Fiber 9.47(0.19) 9.41(0.19) (6.86-12.18) 348 0.063 (0.16) 0.696
8.11-10.67 7.53-11.01 532 1285
Total Dietary Fiber 13.04 (0.15) 12.95 (0.15) (9.83-17.30) 419 0.098 (0.22) 0.657
11.53-14.70 11.50-15.69 10.05, 15.51

‘dwi = dry weight.

“Mean (5.E.) = least-square mean (standard error).

*Range 1s the minimum and maximum raw values for the conventional reference maize hybnids.
*With 95% confidence, interval contains 99% of the values expressed in the population of conventional reference maize hybrids.

Negative limits set to zero.

"Maximum value minus minimum value for the control maize hybrid.

_17_



2) gud @ opml

Difference (Test nunus Control)

MON 87403 Control Conventional
Mean (S.E)? Mean (SE.) Reference (Range)® Control Range Mean

Component (% dwt)! Range Range Tolerance Interval® Value (SE) p-Value % Relative®

Protemn 10.13 (0.34) 10.15 (0.34) (8.58 - 12.63) 4.01 -0.016 (0.14) 0.911 -0.16
841-1190 849-1250 7.72,12.67

Alanine 0.77 (0.030) 0.77 (0.030) (0.63 - 0.99) 0.36 0.00036 (0.012) 0.975 0.05
063-091 0.62-098 0.55,1.01

Arginine 0.48 (0.0093) 0.48 (0.0093) (0.43 - 0.61) 0.13 ~0.00007 (0.0051) 0.988 -0.01
041-053 0.41-054 041,059

Aspartic Acid 0.63(0018) 0.63 (0.018) (0.56 - 0.79) 0.21 0.00058 (0.0080) 0.943 0.09
0.54-0.72 0.52-0.74 0.52,0.78

Cystine/Cysteine 0.21 (0.0041) 0.21 (0.0041) (0,17 -0.26) 0.06 0.0017 (0.0032) 0.589 0.83
0.18-0.23 0.18-0.24 0.16,0.25

Glutamic Acid 1.85(0.077) 1.86 (0.077) (1.50 - 2.47) 0.91 -0.0056 (0.033) 0.870 030
1.48-2.26 143-234 1.26,2.52
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2) Bud @ ok (A1)

Difference (Test minus Control)

MON 87403 Control Conventional
Mean (5 E.)? Mean (S.E.) Reference (Ranpe)* Control Range Mean
Component (%o dwt)* Range Range Tolerance Interval® Value’ (5.E) p-Value % Relative®
Glycine 0.37 (0.0065) 0.37 (0.0065) (0.32 -0.44) 0.08 0.00016 (0.0036) 0966 0.04
0.32-041 0.33-042 032,044
Histidine 0.28 (0.0068)  0.28 (0.0068) (0.22 - 0.35) 0.09 0.0016 (0.0034) 0648 0.55
0.24-0.33 0.24-033 0.20,0.35
Tsoleucine 0.36 (0.014) 036 (0.014) (0.28 - 0.44) 0.17 -0.00044 (0.0061) 0944 012
029-043 028-046 026, 046
Leucine 1.27 (0.059) 1.27 (0.059) (0.98 - 1.65) 0.71 0.0015 (0.026) 0.956 0.12
098 -1.58 093-164 0.81,1.73
Lysine 0.27 (0.0048) 0.27 (0.0048) (023 -0.33) 0.07 0.0013 (0.0027) 0625 0.50
0.24-0.30 0.23-031 024 031
Methionine 0.21 (0.0063) 0.20 (0.0063) (0.16 - 0.26) 0.08 0.00071 (0.0028) 0303 035
0.17-0.23 0.17-025 0.15,0.26
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2) Bud @ ok (A1)

Difference (Test minus Control)

MON 87403 Control Conventional
Mean (S.E.)* Mean (SEE.) Reference (Range)® Control Range Mean
Component (% dwt)* Range Range Tolerance Interval* Value (S.E) p-Value % Relative®
Phenylalanine 0.52 (0.022) 0.52 (0.022) (0.42 - 0.65) 0.24 0.0024 (0.0093) 0.801 0.47
041-0.63 0.40-0.64 0.36, 0.68
Proline 0.95 (0.030) 0.95 (0.030) (0.73-1.12) 0.43 0.0032 (0.015) 0.830 0.34
0.80-1.10 0.76-1.18 0.64, 117
Serine 0.44 (0.015) 0.45(0.015) {0.37 - 0.58) 0.18 -0.0068 (0.0072) 0.356 -1.51
0.35-0.51 037-0.55 0.34,0.57
Threonine 0.36 (0.0098) 0.35 (0.0098) (0.31-044) 0.11 0.0025 (0.0043) 0.570 0.69
0.30-040 030-041 0.28, 043
Tryptophan 0.077 (0.0015) 0.077 (0.0015) (0.067 - 0.096) 0.01 -0.00019 (0.00085) 0.827 0.25
0.063 - 0.086 0.069 - 0.084 0.064, 0.093
Tyrosine 0.41(0.016) 0.41(0.016) (0.34 - 0.55) 0.20 0.00043 (0.0081) 0.959 0.10
0.32-048 032-0.52 0.30,0.53
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2) Bud @ ok (A1)

Difference (Test minus Control)

MON 87403 Control Conventional
Mean (S.E.) Mean (S.E) Reference (Range)* Control Range Mean
Component (% dwt)* Range Range Tolerance Interval® Value’ (SE.) p-Value % Relative®
Valine 0.46 (0.013) 0.46 (0.013) (0.38-0.57) 0.17 _0.00092 (0.0061)  0.880 020
038-052 039-056 035 057

'dwt = dry weight.

*Mean (S.E.) = least-square mean (standard error).
FRange is the minimum and maximum raw values for the conventional reference maize hybrids.
“With 95% confidence, interval contains 99% of the values expressed in the population of conventional reference maize hybnids.

Negative limits set to zero.

"Maximum value minus minimum value for the control maize hybnid.
*The relative magnitude of the difference in mean values between MON 87403 and the control, expressed as a percent of the control.
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3) AW B A

Dufference
(Test minus Control)
MON 87403 Control Conventional
Mean (S.E.)? Mean (S.E.) Reference (Range)®* Conirol Range Mean
Component Range Range Tolerance Interval® Value® (S.E) p-Value
Total Fat (% dwt)' 3.56 (0.072) 3.54 (0.072) (2.49 - 4.70) 0.98 0.026 (0.060) 0.682
3.10-3.90 311-409 193 549
16:0 Palmitic® 12.77 (0.14) 12.68 (0.14) (9.90 - 13.12) 2.99 0.097 (0.072) 0219
12.27-13.50 1059 -13.59 790, 1494
18:0 Stearic 2.04(0.022) 2.06(0.022 (146 -2.42) 0.46 -0.025(0.019) 0206
1.87-2.14 182-228 105, 2:72
18:1 Oleic 21.84 (0.30) 21.77 (0.30) (21.13 - 34.04) 7.59 0.070 (0.19) 0.716
20.77-23.46 20.50-28.08 1477, 3825
18:2 Linoleic 61.23(0.30) 61.39 (0.30) (51.19 - 62.88) 6.25 -0.15 (0.16) 0372
59.60-62.78 57.12 -63.36 45 88, 70.60
18:3 Linolenic 131(0.014) 1.30(0.014) (0.78 - 1.48) 0.24 0.012 (0.010) 0.267
1.22 -1.40 1.16-140 0.69. 1.67
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3) A B AL (A1)

Difference
(Test minus Control)
MON 87403 Control Conventional
Mean (S E.)? Mean (SE.) Reference (Range)* Control Range Mean
Component Range Range Tolerance Interval® Value’ (SE) p-Value
20:0 Aracludic 045(0.012) 0.45(0.012) (0.30-0.52) 0.14 -0.0017 (0.0034) 0.634
041-052 040 -054 026,055
20:1 Eicosenoic 0.20 (0.0030) 0.20 (0.0030) (0.19 - 0.30) 0.05 -0.0020 (0.0017) 0.243
0.18-022 0.18-023 0.14, 033
22:0 Behenic 0.16 (0.0081) 0.16 (0.0081) (0.055-023) 0.13 0.0029 (0.0045) 0544
0.062-021 0.069 - 0.20 0.026

dwt = dry weight.

Nean (S.E.) = least-square mean (standard error).

*Range 1s the minimum and maximum raw values for the conventional reference maize hybrids.
*With 95% confidence. interval contains 99% of the values expressed in the population of conventional reference maize hybrids.

Negative limits set to zero.

“Mazximum value minus minimum value for the control maize hybrid.
*Expressed as % total fatty acid. Prefix numbers refer to number of carbon atoms and number of carbon-carbon double bonds in the fatty acid
molecule; 16:0 means sixteen carbon atoms and zero double bonds. Numbers are not included in text discussion for reasons of clarity. The
followmng fatty acids with more than 50% of observations below the assay LOQ were excluded from statistical analysis: caprylic acad,

capric acid, lavuric acid, myvristic acid, myristoleic acid, pentadecanoic acid, pentadecenoic acid, palmitoleic acid, heptadecanoic acid,
heptadecenoic acid, gamma linolenic acid, eicosadienocic acid, eicosatrienoic acid, and arachudonic acid.
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49 g L 714

Difference

{Test minus Control)

MON 87403 Control Conventional
Mean (S.E.)* Mean (SE)) Reference (Range)® Control Range Mean
Component Range Range Tolerance Interval® Value® (S.E) p-Value
Ash (% dwi)’ 1.31(0.026) 1.33 (0.026) (1.02 - 1.53) 0.42 0.017 (0.019) 0371
1.09-1.52 1.10-1.51 1.08, 1.60
Calcium (% dwt) 0.0037 (0.00021)  0.0037 (0.00021)  (D.0011 - 0.0058) 0.00 0.00006 (0.00006) 0321
0.0026 - 0.0049 0.0025 - 0.0049 0.0011, 0.0059
Copper (mg/kg dwt) 157 (0.11) 1.55(0.11) (092 -6.11) 1.87 0.023 (0.12) 0.852
1.13-3.35 1.04-2091 0.29,3.17
Tron (mg/kg dwt) 19.33 (0.82) 19.60 (0.82) (14.66 - 25.54) 8.09 027 (0.21) 0.240
15.60 - 24.15 15.81-2390 10.87,.27.03
Magnesum (%o dwt) 0.12 (0.0033) 0.12(0.0033) (0.093-0.14) 0.04 -0.00010 (0.0013) 0.939
010-014 0.096-0.14 0092 015
Manganese (mg/kg dwt) 6.17 (0.31) 6.14 (0.31) (4.02 - 9.46) 3.99 0.029 (0.11) 0.787
436-785 455-8.55 259 1023
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4) & 2 F71E A%

Difference
(Test minus Control)

MON 87403 Control Conventional
Mean (S.E.)? Mean (SE.) Reference (Range)® Control Range Mean
Component Range Range Tolerance Interval® Value” (SE) p-Value
Phosphorus (% dwt) 0.30 (0.0068) 0.30 (0.0068) (0.24 - 0.36) 0.10 ~0.0017 (0.0041) 0.683
0.25-033 024-034 024 038
Potassium (% dwt) 0.33 (0.0076) 0.33 (0.0076) (0.27 - 0.42) 0.10 -0.0023 (0.0044) 0.611
0.30-040 0.30-040 023 042
Zine (mg/kg dwi) 20.52 (0.83) 20.98 (0.83) (15.56 - 30.10) 10.65 -0.46 (0.30) 0.165
16.30-2520 1649 -27.14 009 3295

dwt = dry weight.

Mean (S.E.) = least-square mean (standard error).

*Range is the minimum and maximum raw values for the conventional reference maize hybrids.
*With 95% confidence, interval contains 99% of the values expressed in the population of conventional reference maize hybrids.

Negative limits set to zero.

& - - - - . -
"Maximum value minus minimum value for the control maize hybnid.
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5) HIEHY

Difference
(Test minus Control)

MON 87403 Control Conventional
Mean (S.E.) Mean (SE.) Reference (Range)® Control Range Mean
Component (mg/kg dwt)* Range Range Tolerance Interval® Value’ (SE) p-Value
Vitamin A (B-Carotene) 1.16 (0.039) 1.14 (0.039) (0.48 - 2.85) 0.49 0.025 (0.023) 0319
089-137 088 -137 0,3.10
Vitamin Bl (Thianun) 3.48(0.13) 3.52(0.13) (2.54-499) 1.41 -0.046 (0.042) 0277
2.72-419 282-423 173,512
Vitamin B2 (Riboflavin) 1.83 (0.059) 1.71 (0.059) (1.35-2.35) 1.00 0.12 (0.053) 0.057
148-243 122-222 125 222
Vitamin B3 (Niacin) 16.47 (0.78) 16.59 (0.78) (12.77 - 30.15) 14.27 0.12 (0.46) 0.788
12.74-2174 1261 -26.88 736, 3018
Vitamin B6 (Pyridoxine) 7.11(017) 6.89(0.17) (4.66 - 5.80) F51 0.22(0.19) 0255
5.50-10.63 585-936 451,898
Vitamin B9 (Folic Acid) 0.39 (0.016) 0.39 (0.016) (0.22-0.77) 0.20 0.00065 (0.0086) 0.940
027-0.50 0.28 - 047 0038, 0.69
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5) HIEF (A1)

Difference
(Test minus Control)

MON 87403 Control Conventional
Mean (S.E.)? Mean (SE.) Reference (Range)® Confrol Range Mean
Component (mg/'kg dwt) Range Range Tolerance Interval® Value’ (5.E) p-Value
Vitamin E (o-Tocopherol) 17.87 (0.65) 18.33 (0.65) (8.68-25.90) 8.20 -0.47 (0.24) 0.095
14.70 - 20.76 1503-2325 2.50,2712

‘dwt = dry weight.

Mean (S.E.) = least-square mean (standard error).

*Range 15 the mimmum and maximum raw values for the conventional reference maize hybrids.

*With 95% confidence, interval contains 99% of the values expressed in the population of conventional reference maize hybrids.
Negative limits set to zero.

"Maximum value minus minimum value for the control maize hybrid.
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6) FFF2 % 23 PARE

Difference
(Test minus Control)

MON 87403 Control Conventional
Mean (S.E.) Mean (SE.) Reference (Rangey Control Range Mean
Component Range Range Tolerance Interval® Value” (SE) p-Value
Anti-nutrient (%o dwt?*)
Phytic Acid 089 (0.017) 087(0.017) (0.68-1.15) 0.40 0.023 (0.016) 0.164
070-104 0.67-107 068,118
Raffinose 0.22(0.012) 0.23 (0.012) (0.062 - 0.35) 0.14 -0.0030 (0.0041) 0.487
0.14-0.30 0.17-0.31 0.00088, 0.40
Secondary Metabolite (ng/g dwt)
Ferulic Acid 2262.60 (61.27) 221354 (61.27) (1381.65-2990.97) 135033 49.06 (48.06) 0.341
183371 - 258797 134415 - 2694 48 827.07,3473.40
p-Coumaric Acid 216.73 (5.25) 212.58 (5.25) (103.35-383.41) 86.91 4.15 (5.09) 0.441

160.59 - 24225

173.81 - 260.72

6.62, 433 .65

*dwt = dry weight.
*Mean (S.E.) = least-square mean (standard error).

*Range 1s the munimum and maximum raw values for the conventional reference maize hybrnds.
*With 95% confidence, interval contains 99% of the values expressed in the population of conventional reference maize hybrids.

Negative limits set to zero.

“Maximum value minus mininum value for the control maize hybrid.
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7) ILSI Elo|E 0|2 AR

Grain Tissue ('umponentsl Literature Rang92 IL.SI Range"'
Grain Nutrients
Proximates (%o dwt)
Ash 117 =2.01%127— 1,63 0.616 — 6.282
Carbohydrates by calculation 81.31—87.06% 82.10 — 85.98" 774-895
Fat._ total 295-440%3.18-423° 1.742 - 5900
Protein 827-1333%9.17—12.19° 6.15—17.26
Fiber (% dwt)
Acid detergent fiber 182 _448%183_339° 1.82-11.34
Neutral detergent fiber 6.51-12.28% 6.08 — 10.36" 5.59-2264
Total dietary fiber 10.65 — 16.26*; 10.57 — 14.56" 901-3531
Amino Acids (% dwt)
Alanine 0.60 — 1.04%; 0.68 — 0.96" 044-139
Arginine 034-052% 0.34-0.50° 0.12-0.64
Aspartic acid 052-078059-076 033-121
Cystine 0.19 — 0.26% 0.20 — 0.26 0.13-0.51
Glutamic acid 1.54—2671.71—2.44° 097-354
Glycine 0.33-043%033— 0.42° 0.18-0.54
Histidine 025-037%0.27—034" 0.14-043
Isoleucine 030-048%032-044 0.18-069
Leucine 1.02—1.87% 1.13 - 1.65 0.64-249
Lysine 026-033%028-031" 017-067
Methionine 0.17-0.26%0.16 — 0.30° 0.12-047
Phenylalanine 0.43-0.72% 0.45-0.63" 024-093
Proline 0.74-121%0.78-1.11° 046-163
Serine 039-067":043— 0.60° 024-077
Threomne 0.29 — 0.45% 0.31 - 0.39° 0.22-067
Tryptophan 0.047 — 0.085%; 0.042 — 0.070" 0.027-0.215
Tyrosme 0.13—043%0.12—0.41° 0.10-0.64
Taline 042 —0.62% 0.45 - 0.58" 0.27-0.86
Fatty Acids (% Total FA)
16:0 Palmutic 880—1333%984-1233" 7.94-20.71
18:0 Stearic 136-214%130-2.10° 102-340
18:1 Oleic 19.50 —33.71%, 19.59 — 29.13" 174 -402
18:2 Linoleic 4931 — 64.70%; 56.51 — 65.65° 36.2 - 66.5
18:3 Linolenic 0.89 — 1.56% 1.03 — 1.38" 057-2325
20:0 Arachidic 0.30 — 0.49% 0.30—0.41° 0.279 — 0.965
20:1 Escosenoic 0.17—029%0.17- 027" 0.170-1.917
22:0 Behenic 0.069 — 0.28% 0.059 —0.18° 0.110 — 0.349
Alinerals
Calcium (% dwt) 0.0030 —0.0083° 0.00127 — 0.02084
Copper (mg'kg dwt) 0.85-3.54° 0.73-18.50
Iron (mg'kg dwt) 10.58 - 30.97° 1042 —49.07
Magnesium (%o dwt) 0.085-0.15° 0.0594 -0.194
Manganese (mg'kg dwt) 3.67—-939° 1.69-1430
Phosphorous (%6 dwt) 0.25-0.38° 0.147 - 0.533
Potasstum (% dwt) 0.29—-047° 0.181 - 0.603
Zinc (mg'kg dwt) 16.67 —31.38° 65372
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Grain Tissue (iﬂm[mlmnts1 Literature Range! ILSI R.’mge3
Vitamins (mg/'kg dwt)

Folic acid 0.19-035%023-042" 0.147-1464
Vitanun A [B—Carotene] 122 — 4740° 0.19-46.81
Vitamin B; [Thiamine] p b IV B i i OO By 3 L 1.26—40.00
Vitamin B, [Riboflavin] 0.94—2.42% 1.64—2.31" 0.50-236
Vitamin B; [Niacimn] 15.07 —32.38% 13.64 — 42.06" 10.37 - 4694
Vitamin B, [Pynidoxine] 493-753% 497827 368—-1132
Vitamin E [e—Tocopherol] 5.96 — 18.44% 2.84 — 15.53" 1.537-68.672
Grain Anti-Nutrients (% dwt)

Phytic acid 0.69 — 1.09% 0.60 — 0.94° 0.111-1.570
Raffinose 0.079 —0.22% 0.061 — 0.15" 0.020-0.320
Grain Secondary Metabolites (pg/s dwt)

Ferulic acid 1205.75 — 2873.05% 1011.40 — 2539.86" 2919 — 38858
p—Coumanc acid 94.77 - 327.39"; 66.48 — 259.68" 534-5762
Forage Tissue {chlli]:u:-neuts1 Literature Rangv&*2 ILSI R.’mgre3
Forage Nutrients

Proximates (% dwt)

Ash 2.67—8.01% 459 - 6.90° 1.527-9.638
Carbohydrates by calculation 81.88 — 89.26" 84.11 — 87.54° 76.4-921
Fat. total 1.28-3.62%020-176" 0.296 —4.570
Protein 5.80—10.24% 556 -9.14" 314-1157
Fiber (% dwt)

Acid detergent fiber 19.11 —30.49% 20.73 — 33.39° 16.13 —47.39
Neutral detergent fiber 27.73 - 49.62% 31.81 — 50.61° 2029 -63.71

Minerals (%o dwt)
Caleium
Phosphorous

0.12-033%021-041"
0.090 - 0.26% 0.13—0.21°

0.07139 - 0.57679
0.09362 - 037041

Tdwi=dry weight. FA = fatty acids.

Literature range references: "US and °Chile (Harrigan et al.. 2009). “France (Ridley et al. 2011). %(Safawo et
al.. 2010).

ILSI range is from ILSI Crop Composition Database, 2011 [Accessed 9 January 2013] (ILSL, 2011) .
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