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FAAEY FBI [163
A AN AT RIA

0 @

Aol ) ARANE LB J1630] tia) AEelkFAA HA A
AE ARSAT, FAARAES A AAUH ()8 AN Y AThe
GAARRAES A A BE A4 (o8 ATl AThel we
FAA L AASHAT

kd

J1632 cpf epsps A =4S 53 CP4 EPSPS @ d @ o2 A x4 23

J163° =%1% CP4 EPSPS ©¥E-2 Southern blot &4 A3} <t
o] Fl=ATt.

o
o

HA A= AL, 5A

Z1Eel dEz Ha0ke] FAES dotry] $8) TOX 2016 =4 dlo|EHlo] =&
o] g3ted =4 Bl YUY opliat M A3} CP4 EPSPS T Ze] opv]iedt IS A=
Atz os v E43 dx, Ad el fie AoR SRlFth ®=d, CP4
EPSPS ©ii ol it vhe-~ @3RSy Brh AsS AED A, 54°] 8le
AL AH AU

7120 4 L EARe] A dobir] fls AD_2016(FARRP, 2016) <& =71
tolejHle] =& o], CP4 EPSPS Tillde] tiste] 7]Ee] dujzl ddEr] fdeds
tdo 2 807N ool ofm Ak A delA 35% ol FEdE HAEA o i} 8719
AEZR opH|iito] A A ARE HAZ A, VE ddEY] fE 24

dEdol el FAJFHAT

J1633 71 ¢ F99Y
A3, AESHE o)zt fid
J101xJ163& 28 F9F 3

AAE ez &y J10134 J1630] Z2d
= %
B o}, 7| & LBl

B, 96 A4 SolA fold 2ol

—
-

AEHOE J163 = AF7HA AFo2 AFAsL dBvet vlust A
el 2A7F 5ol SAHAH.



0 A4S

0 BHEITNME AXANY FAANY G 1632 HFIDY A8z
me oA AAME W] S1sk] 2016 9% 1Y A FoleFEQRAA A AT
oA TFAT B ARE FHske] AA AHsAT

O oo AFOIFEFAMNGL B EZo] AAFAHel wre ek B o ol
A ofel Hisle] 443Ul G s,

Qo] AEH ARo| 2ASe] oheeh Lol AAFR we}

AR EA 7T

QH7 4717} o solsr o,
A A7
O AT EE
}EE NEE! At ﬂ%ﬁjj;FTQJﬁ@@
FRAARY td) i*fW%7W%4(),%%(%x
EAEF oK) Monsanto WA Z('05), ZE]A('11), Pl=('04),
e = (71E}, '07)
O AAHE

-2016d 9€¥ 1¥ : otHAA HuiAE AH
- 2016d  10€ 18Y : 1 AIAIY Y3 N H

O A A

O B EEI #ste] A4 ARE FAANG AR AATFRE A GThYUA S
AES A,

O AZE A A ABIL AATFHANA RTFHE ARE AFJAEAT FAD F
Aue Wee BN Ry Bt ARE AAsk

O A4 2% A5 AE
O AAF AHE AZol /fa
BAEsEoH R NA A4 AFG FAARY BB 1632 opf gy FAAT

=¥ Ao ® e E A o] E(glyphosate) WA= 7HITh.

O AZozo AN AE

- B F53% #dste] Aled A "I A8 AR A2z A .Sk
ARE E’l""‘/\]?]‘i‘xl oARE AESINoH,

- Az UEe EUE GEd Zo] HFozA ko] FEE UA=AE

AR =



1 AR ESTAEL] AEEH B o] &Y

O ZALEFZoH()olA AA AT FHARY BT pf gy AT &=
UE AL g g EA| o] E(glyphosate) WS 71xITh
O 71 4] Aujaby 2 o] &S 7|Eo dut dEuiel FUs)
2. =F
7F £7%4 E4
- O}F(subspecies) : Medicago sativa L. subsp. sativa
- &(Species) : Medicago sativa L.
- %(Genus) : Medicago L.
- ¥} (Family) : Fabaceae
. Al A B FFAE JAL
- dE = AAAA SR o 3,000% etE WA A AujE L Jla, Fa3 A
WA= Bul@1%), +A25%), Gl(23%), ohAoK8%), oF=@TH2%), Ao o}
(1%)°] .
- SET= 1901d v=el A H2E A A9 olF, 100de] | 7Rt et
A Mol o]FolA vk Gy &F 279 =¥ A AACNA T
g AL ES £, Brlsta vasts el JAFEHAL, 2047 Z2oll= F
A w2t FAAYe &R 4 OF Wl 8§ B2 Uidd f¥Es A
Wk Zlo] F F2 ot
- 34 AEH §F ZEORLE 1) &%, AS(nematode) R Hroll ik A3}
A e, 2) FF 7HeA B, 3) A& A& A(stand persistence) F7F, 2 4)
22 34 Fe TAHLE MHE EAS Zte F5 R e T Ut
o. olv EHA Ae FA4, ddEY] FEAH B HYA AL 38X
- &9 AFEd(saponin), 3% Td(condensed tannin) ¥ Al EA | ~EEZ
(phytoestrogen) 53 22 & 4243l FFda =S £ (OECD, 2005).
- Soyasapogenol, zanhic acid glycoside % medicagenic acid® TA4E ArZd
< olH T FIdLda e oA 7HE Fad HEolH.
- GEFOA T B FE2 v W2 AoE NFHU AMRCA G2
of g dd=r] W3- BuH vk gITHEFSA, 2009).
ot AR HAFHEY /FF

ddvte] HAEs AF, AolBFA 3 oz X ZA(herbal remedy)2A A%
A8 olgo] 3tk (OECD 2005).



- AFrol AFsts 95% ol (TRIIE)e EEvs, AP (sprout) FEjolt. &
Zuto] AATE 13 AR 8-20g0] Wl adttE AHAE Aoz F4dn
(OECD 2005).

- "= A F 9 k= (Food and Drug Administration, FDA)o| @2, #]= 2
23 FAseed)o] 25% TIRbo] A Fom ol&EH= oz FHHAG (US
FDA 1998).

3. 44l
7. Bt 54
O ¢pf epsps TRAA FAA : Agrobacterium sp. strain CP4
- Al(Kingdom): Bacteria
- i (Phylum): Proteobacteria
- 7 (Class): Alphaproteobacteria
- & (Order): Rhizobiales

(Family): Rhizobiaceae

.

- %(Genus): Agrobacterium

W ¥ AFPY 75, AFE ol =& A=
- pd epspse| FABE=A Agrobacterium sp. strain CP4= AW &9 WA
o8 HFHA G=THFAO-WHO 1991).

- pf eppss AFIQ3SHE  Agrobacterium sp. strain CP49] QFH3F ARgolg 2
MON40-3-2, MONB89788 % MONB87705 (&), NK603, MONB88017 %
MONS7427 (£%:%%), RT73 % MONS8302 (7H=2}), MON1445 MONSS913
(Ash 3 H7-1 (AR sA= o] &= At

o T9A 2 2AFY 54, FIYA, HETNA
- FAA Agrobacterium sp. strain CP4% QIAIY 2 E0 FAdoly &g =274
e HYds veita &4E3l bk gloh

4. FAAHE
7t BAAE AA A R
1) FAAE P
- ol 2Rt RS AHESFATH



2) Wl g Fu

7hH 714
- FAAZ = Zgpam e WEQl PV-MSHT4S AH831920™, Hind I 2

Neo 19} AZH Segment A19} Hind I 2 Neo 19} A2 % Segment B1-S
Agste] 74438k Ath Segment Alell= P-eFMV<e} L-Hsp70 A &o] Z3+5
o} dom, Segment Bloll&= TS-CTP2, CS-cp4 epsps, T-E9, T-DNAS]| 73
AX4E, backbone A go] EZ3FEo] Ut

PV-MSHT4

9023 bp

<Zg2u= ¥WE PV-MSHT4>

) S5olAe gl

et~ = HE PV-MSHT4E= 35 AAAEYE 2420 Y opf epsps
1 FHAEE 717 T-DNAE EE3TE pf epsps DA 7| Eoll= 355
promoter®] FIFS W= pf ey W AY, heat shock protein
intron(HSP70), chloroplast transit peptide(CTP2) A€ % E9 &
polyadenylation sequence”’} Aol AYEAT. PV-MSHT4+= backbone
2ol E coli B Agrobacterium sp.2t 22 HH| ol A EEtmE WE
E fA3ted 2od RAEH (0322 B ori-V), AHNEA FA A (aadA),
383l E coi oA Eg2v=e] EASFE FAS=d B 83 repressor

of primer (ROP) @@ o]l I do] Z3gtEo] STt

h sFA 9] 7)%F
- ¢pd epsps TP A G2 CP4 EPSPSE AI Y3t Agrobacterium sp. strain

CP4 A Feld aroA FAAAA FHlE A3, CP4 EPSPS Tl d e
glyphosate W& A &3t



2 AdEL: Fd A=
- A H AT
o fFAE7l AE 5
- Eg2v|= ¥E PV-MSHT4 uWlol EAsts F2AAY, J1632 AYsE&
DNA¢] Hol® fFrdztel #Ad {3 A7IAEL E2A8A &&=
uh AgAo A3 AR
- Zo2rE ¥E PV-MSHT4= <5 ©|919 & A2 222 olsd
T e A2 #hd FAAE 238t JA Foh
3) TUNEF i FE
- U1 Y Agrobacterim tumefaciens straing &2 ARSI TH

U E4RFAA g HE
1) 748 39 &4, @714E, AdEL AGA=
7h A EA AR}
- ¢pd epsps : A. tumefaciens strain CP42] aroA 32 AGolA Fal= o]
A oItk ot g TRAARE CP4 EPSPS @S taslshn ZR|ZAM0|E
of th3k WAS Fo3th aad= T-DNA 250 9281, J1630] A 3}1A]

[ A%
o .

W) 2d4A
- &SMRactl promoter : Oryza sativa 8l actl +3A] promotere} CaMV 355
RNA promoterol|4] -2l F53k= enhancer o] At
gk §%(chimeric) promoter®]Tt.
- CAB leader : Triticum aestivum® B4 a/b-Z3(CAB) T A4 £
st 5 g r A EHe 2o A3
- Ract] intron : Oryza sativa el actl A7l A @& intron©] o
- Hep17 3" RIS LYY : Thticun aestivar®] heat shock protein, Hspl7 e 3
HIH Y © 2 mRNA®] polyadenylations A AIgHCE
th DNA9Y| 759 ¥&F& F< 7|8t dA
- AR EE BEE ARk o]l e @] AES AU EA SFskTth
2) 27] 3 B3
- B W 713 249 =27] B A AAEAH.



<dlg] Y F@4 27, 95 € 7>

Genetic Element P[:-'smt:-:? - Function (reference)
Plasmid
9021.9073 Coding sequence for the synthetic CP4 EPSPS
cp4 epsps b protein from Agrebacterium sp. strain CP4 (Padgetie,
1-1365
et al 1996).
Intervening Sequence 1366-1407 Synthetic sequence. polylinker
A 3 nontranslated region of the pea ribulose-1,5-
bisphosphate carboxylase, small subunit (rbc) E9
E93F 1408-2040 gene (Comzzi. et al. 1984), which functions to
ternunate transcription and direct polvadenlyation of
the cp4 epsps mEINA.
Intervening Sequence 2041-2097 Synthetic sequence. polylinker
. . DNA sequences derived from Agrobacterium
1098-2
Left Border Region 2098-2373 (Barker, et al. 1983).
LB’ 2374.2397 Lef_r border sequence essfj'ntial for transfer of T-DNA
derived from Agrebacteriiam (Barker et al. 1983)
p— G DNA sequences derived from Agrobacterium
b _’) 1 =)
Intervening Sequence 2398-255 (Barker et al. 1983).
s ey NEEd D Synthetic sequences and DINA denived from E. coli
Intervening Sequence 2554-2646 (Stalker. et al. 1981).
Ornigin of replication for Agrabacterium derived from
oni-V 2647-3040 the broad host range plasoud RK?2 (Stalker et al.
1981).
e i Synthetic sequences and DNA denived from E. coli
Intervening Sequence 3041-3281 (Stalker et al. 1981).
Intervening Sequence 32824544 Portion of the plasmud pBR322 (Sutchife 1979)..
Coding sequence for repressor of primer protein for
ROP 45454736 mamtenance of plasmud copy number 1n E. coli ((iza

and Huang 1989).




<dE v f344 27], 9 & 71> (AF)

Genetic Element PDSIUO!.} o Function (reference)
Plasmid
Intervening Sequence 4737-5153 Portion of the plasmid pBR322 (Sutcliffe 1979).
i Onigin of replication from pBR322 for mamtenance
322 5
o322 BlataTn of plasmid in E. coli (Sutcliffe 1979).
Tntervening Sequence 6396371 Denved from E. coli and synthetic sequences (Fling,
et al. 1985).
Bacterial promoter and coding sequence for an
dad 63227110 anunoglycoside-modifying endonuclease, 3°(9)-0-
= 2 mucleotidyltransferase from the transposon Tn7
(Fling et al. 1983).
S WO TR 1111.7595 Denived f{om E. coli and synthetic sequences (Fling
etal. 1983).
Right border sequence essential for transfer of T-
EB 7596-7620 DNA denived from Agrobacterium (Depicker, et al.
1982).
e DNA sequences denived from E. coli, synthetic
- '! = > =
I ERR S eI sequences and polylinker (Depicker et al. 1982).
. The 355 promoter (Figwort Mosaic Virus) with
PaEMy TS duplicated enhancer region (Richins_et al 1987).
. - The petunia heat shock protein 70 5™ untranslated
HESRTG Lrade BERZE70 leader sequence (Rochester. et al. 1986).
Intervening Sequence 8791-8792 Synthetic sequence, polylinker
Chloroplast transit peptide, isolated from Arabidepsis
CTP? 37939020 rfmff'c:'_r.'a EPSPS, presentl to di.te_ct the CP4 ElPSPS_
protein to the chloroplast. the site of aromatic amino
acid synthesis (Klee_ etal 1987).

3) ¢A4E Td HEY FAA 971489 X E Bk
-9WE Y fRA AEY A 2 e 4, 71 2), 7holl AAEHAS
4) 78 FHAY 7%F
- TR FEAY 715 4, U 2)0 AAE A
5) FAENAEY FF
- #E] PV-MSHT4¢] BE §H3A elementE9] 3 7%, 8, EA Sol &
S AR7E FAEHA B A QoM FlErIHE

_10_



6) A FZH UL A7 1 AA R 2E T
- PV-MSHT40l A #23k ojugt oSz d= J1632] =9 DNAR
AEE A gk

EA = °x;<]- 0] 2] 9] ‘ﬁﬂ"i%-"/] i‘ﬂ

1) FRAARNPTSTAEY AT A4dE #3749 54 2
- Agrobacterium sp. strain CP4 2 pf epsps A7 Z3HE o] gloH, o=
THE AxAY BH A& g =
2) AYFHe =+
- T-DNAS © AHo] &z Aluo ©d Fojo AAHASFS el
3) 7 AR 9 A AR TA
7h BA=, 97144
- A= DNAZ AJELT Sa 1, Sl L Xt 12 AZst] [1630]142] wHle]
AUA F(AlE W T-DNA 447975 st A< Sdsid
- AdEA Sph I(T-DNA HHEE I A7 Eh)E ol &35t A F&
7< EHZ% ﬁ]i DNAE “T*OHO]’O:] = ?:} ] A=
AT A3 G A AXCd G AHRS 23S AeS FdsAd
W) olu] ¢EA e F4aY FIFELAE ¢53) r
- J163%] T-DNAc°l= pf epsps Hd FHAIEZE Z3HE o] glom, 449 DNARE
ALH 7R 9 Zay FIFALE ARG 8= %7‘4‘?_X}b ATk A DNA
2 QAHE 5 2 3 DNAY F4%4 polypeptides
Aol ofsf FQl= At
H AAFAA ¥ APHE 47 AF 484 AGBAASZARS §F
I AN 2 27
- BA%te @AY dHg AEE AE o] A 2 A JheAdo] Ae
MEE A Sz o] EAHA] e ASE Ve
5) St A AR
7h EFATA AdE FRRY AdE, 27
- T-DNA +84-2 T0 ¥ Syn 1 MtH(101xJ163) &4 A3} A=, J163

o
fr

_11_



el T-DNAY #3174 2 A BIHE st BeAde] A FtolA
e AN BEY 2 409 B ARE B sAuel 24 g
o2 §A8e FAsAr

W) B Al A ddRS], H@AT], ddF
- J1632] S 3AItollA] CP4 EPSPS WA o] &x] o] FE western blot &
A% A3} CP4 EPSPS ©reido] 3AM|to] AAH A2 EHE ] E4A T
o 4] CP4 EPSPS & o] tAHHES FlstArTh
Y. FAAAEC B3 FH
1) FRAALES] 3154 42
- E colilX A4ket CP4 EPSPS @S HzmFOoZ N-IUH AIdE
MALDI-TOF & #ZF&4, Western blot ¥4, SDS-PAGE, 4 &4 5&
3 J163° 4 W& SI= CP4 EPSPS © A3 th=x] S8 st
2) FRAALES 7F
- CP4 EPSPS @ a2 UdAd A& EPSPS 49 FX2HOZ FALSIH 7]&
Ho g FUIAT, d AxA FA HESQ glyphosateol] thi 3o
el A= EPSPSOﬂ Hl3| @2 At} Glyphosatews #3 2l =04 WA
EPSPS¢} ZAgste] EPSPe AHFAPES Adsin, Az o=m AEdA
ot ARAT. Y AxzA WS 7HX 4 =lA = glyphosate
o] EA)stell CP4 EPSPS HAo) A &2l #go = WS ofv|inqt Bl 7]
B} OiAREE ] tigt B8 go] SFH
3) G A ] ojn|qt A H MY F WHo
- E colilA 243 CP4 EPSPS wrelzE S
MALDI-TOF A &4, Western blot ¥4, SDS-PAGE, &4 4 5 %
3 J163° 4 ¥ s= CP4 EPSPS @@y th=x kS-S &
4) TGN Ao T3 W3 AR
- E coliol X A4ksk CP4 EPSPS ©H¥ide HzEFoZ N-UT AMIEH
MALDI-TOF Z#®2 Western blot ¥4, SDS-PAGE, 4 4 5% &
& J163°0 4 W& E= CP4 EPSPS @l @3 th2x kS-S 8Helstyd).
5) 2L 54 ®HF
- l63°= A T8 A=A &4 &< glyphosatedl tg WS AFglct.
6) FAALES] YAFES R YIF
- ol A SgS §AUYSYHELISA)L.E 4% A3, CP4 EPSPS il
o] P4 FFE 270 ng/g fwt AT

_

—_—

_12_



o 54
1) fAAAEC] Tl HS

7h SEEREL kH ABEY FF
- CP4 EPSPS @8z HA] A& olUel E coli Saccharomyces cerevisiae(™
8%) 9 Badllus subtilis®t #2 7 R A= AF &Add AdFo=
(o]

EA ek EPSPS @A A Atk A& 2 dukAQl mAdEdd dEA
EPSPS &9 HAZ &A= EPSPS @ do] Alghe] A F ol dis) 93]
TS AVEHA gees YSTITh =T 163904 HHASE CP4 EPSPS ©
W22 Roundup Ready F, S, 7h=dh, AR, H3L 59 Z=olA
dsts il dH FAAY 9% o4y Feds 7 AT olFE AFE
2 O 7FEES 199 ol A& 9 AIE 8o R AH|Eo T}

) ddg o] ojn] A JYe S 9 FFULe} oluweat HE S

- CP4 EPSPS @A} §o8 72 fAH8% 715e 3/ 7hsdel e
S-S TOX 2016 Hlo]ElHlo] 204 <13 Az TOX 2016 ©) o] E H] o]
2ol 28 Bude] ta) §a9 Ae BIE A gk

oh) 2SR Ao Z3I3HH Ao U 7
- Q1F9H QHAA . CP4 EPSPS ©@Hij A 9 98% ]*JO] SGFol A 15% o]y
3] = 2Tk, Western blot 1‘?—’—‘4 S o] 83k Ul A= CP4 EPSPS T2 o]
95% ©]%Fo] SGFolA 15 % o]ujel &3 = it
ol FA QFAHA . Western blot #2418 o] 83 7oA CP4 EPSPS T
A9 50% ©]’Fo] SIFolA]l 10% ool E3lE ATt SIFelA 1008 T+ 1
ol 2183 Foll&= CP4 EPSPS @l o] HAEH A sttt
- A AAHA : E coli B4 CP4 EPSPS Tl A8 ALg3te] wjk 2% 75T
95CANA 15823 30 EA oA BEF A=A (LOQ) m]Hte] At
Zh) 2RE A SGIFAFA
- CD-1 vk ZF 10me]) 370 3 FOo=
ol 572 mg/kg A% (bw)<] %%* 2 G3 R Ay, AEE, N #F
A, AFS7F AEAHATF == S BEaded A

¢
oH

AT
0

r
o

e

% dHEA
1) FRAALEC] HEANCE dHA YA qF
- FAMEAR] Agrobacterium sp. strain CP4+= <A glyphosate W4 EPSPS
g do]l gikE o =M A7) glyphosate WS HlE o= EFFHIATH
Agrobacterium & WA Z AU FEo] MU B dHEVY Fo=

g AA Eh

_13_



2) FRAARIES] EY35E AP dd FA
- FRAAREES] Yt APl tie A2 5, o, 1), el AAE AT
3) FHANE F oln] YA Y& TH2ARe A5

- CP4 EPSPS ©ideo] ofmizqlt A3} ojn] 4l e =229] ofmizgh A
€< AD_2016(FARRP, 2016) <=7 tloJEH|o]=E o] &3l 4T
3, 8070 ofmstell AAH 35% o] FEdeS Hol
MRl Aot ik} dA|sh= A fIT

4) FAAAME] 19 SR AHFHZF 7oA F& AR A=A

- CP4 EPSPS @A 2 J163 Hxo FFH e & 9id F
Al CP4 EPSPS @ ol Hi3ae 270 ng/g (fresh weight 7]5)olth o]
E AA o kel i vle= A4 oF 05 %ol sigiith o= 2t
T3 Sy Fxol F P FFE 52 % fwz dto] A Aotk
(270 ug/g + 5.2g/100g) x 100% = ~ 0.52%).

- Ago g HFHste ¢ ol tidl m=9] Dietary Exposure Evaluation
Model(DEEM-FCID Ver. 4.02, 05-10-c, US. EPA/USDA, 2014)c] &z-up
(sprout) Aol ta W AEIl glol, AW T HAFL F
CP4 EPSPs ©ize] FA4 8 A AAEFS Adsion AFAATS
2005 - 2010 7]%t & NHANES(National Health and Nutrition Examination
Survey) AR E 7|E o= 2¢d FY HFHAGF ARE V|EHO=E SATH
olHF Frk= AF L2 100%7F J163°)2kal M8’ A= Tk, A,
82 59 IAH F E£4FE= CP4 EPSPS @A o] g 1HA &S By
ARl 7Hg el A4tk At J1630] et v=le) Fd AR (A HAA B,
mean per user)< 0.00297 mg/kg/day ©|®, CP4 EPSPS T zof ot
95th percentile w4 413 @ (per user) 0.00937 mg/kg/day ATt ¢ T3
o] I TS A uiel o] JFAH SAHALIZAFH CP4
EPSPS @& & 572 mg/kg T3S o FAHAQA FaFo] YebtA] &ske
ug, olE o]&std E3HA (MOE)E A4ketd wHA A H A= 192,000,

et
>
e
flo
g
e
lo
a2

|

¢

A AFHA= 61,0002 YeGT o]et o] mj$ =2 MOE+ J163 %EH
CP4 EPSPS Tz o] 2lo|:-Zo] QA AN slE FA F=vts AL
vehd )
v}, &F9ke] Aol
- 2001 "l=r 570 A Yol A AuE o, AL 47 HEEFo] GIHE o]
zFoEN 7}

&tAth 163 glyphosate® A sttt =3 4d& By I
Aol A F&3E 45 FEE LEI FFE ol

_14_



1) FAFFHE
[e]

|
- 3 &, g3E, A AAEEA A F(ADF), F8AA =844 F-(NDF), 21d

B Ax}, A AL 5ADF), ZAAHAEEAGH(NDF), & 1delA]
11634 ol B dx=ae @ A FAxIE Ao, A ERA
*%}9&1 ?;H Ailxﬂ 5844 f-(NDF) 2

é
ol -Il‘

*‘4/\ 5]EH7L° Zzh S8 =

(W) shlA 2 o]

- o gl obm e AK187Y) 4 A, 47) A E(cystine, histidine, lysine 2
tyrosine)oll A J1639] #to]l #3A thxTro] A SAA Fxr Ao,
cystine, histidine 2 lysine 3-89 ol £33l tyrosine®] 4 FHti
He Z7t FEHe B TdHY Wl &3k

(th A

- A2 J1639] Frol #dA dxTe #AH FAZA FoAt flas AT

2) M| FIEFEE
) B4 A3 71639 ol B =z #F A Fo2t @
4=

4) FI%AL
- N2EZAN FASE AESIGEEZA Coumestrol& 413
o] B3l thxvo 3 FAA TRV S FUstATh

5) ¢#Hl 27 FLAEE
- & digk =7

6) AYE FAALIESY HAMHE
- ¥ Zuiel Hlwd o J163 Y= pf gy =Y B oE AT CP4
EPSPS @& o] TAS A s, ol2HH Fild AF Aol tig 9=
H Hsk= ok
7) YEH
- J1633 #d tixa dute] FggiEe A o}
a7t 20070l fElvEtel A & of tigk FA4=2<l
Hiues it 944 B7te f8 <EdEs 2 (lactating  dairy
cow)®} Hlw &} Roundup Ready €& 3} J1633 J163°] AH J163 x J163
< Folg Fao] ALHA (performance)S Bl =FoA {23 2ol7)

54 2pe.

N
o
=
)
I
2y

&3

5ol

3 Hy= gt

rJ

_15_



vl FAAEC] HAA R v A& IF
- J163 T ERE AiE Exe B gFuet Y TESH B &
oo} vluste], =% glyphosate A &S A|9stH, J163014 i€
AF/AES] A tHE ¥Wse gtk webA J1630] TDNAS =Y TS
24 v =A<l FFo] YEE e §lth

Al A EF&OEA 9 AR D gl #d A
- J163 &Zho] AHA 9 JhFyurHe #3 dFule} th=x] gk

o. &JF9] AEFRTF U % 48 FTY o8& IF
- QE(2005), B]=H2004), AFTH2005), B3+(2007), @A F(2005), 227 (2011)0 A
SAH AT

6. AR A= AE A3

b oldel AE e gol AATFAY Wk AED A A ARE AR
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Difference (Test minus Control)

Amino Acid Fas Mean=SE’ | Mean=SE 95% C.L — (Com. Ref’)
(% Total AA") (Range) {Range) (Lower, Upper) ’ [e0%: T 17
Alanine Control 6.19 = 0.097 (5.93-6.93)
(6.01-6.56) [5.55. 6.80]
7163 6.27=0097 | 0.084=0063 | -0.044 021 0.190
(5.96-693) | (0.19-075)
Arginine Control 5.64 = 0.063 (5.40 - 5.90)
(540-6.23) [498.6.21]
1163 5.58=0063 | -0.060=0.057 | -0.18 0.056 0.299
(532-582) | (-0.51-027)
Aspartic Acid Control 12.86 =037 (11.83 - 15.40)
(10.95-16.22) [9.75. 16.61]
1163 1334037 | 048=025 | -0023.099 0.060
(11.63-1562) | (-1.67-2.27)
Cystine Control 141 =0.057 (123 -1.76)
(117-1.59) [1.01.1.96]
1163 156=0057 | 0.15=0042 | 0062 023 =0.001
(135-180) | (-0.15-0.69)

AA — Amino acid.

*5 E. — Standard error of the mean
*Com Ref — Commercial references. Data in parenthezis are the range of values denved from commercial reference vaneties.
With 95% confidence, interval contains 99% of the values expressed in the population of commercial lines.
WNegative linits were set to zero.

* T.I — Tolerance interval

_17_




1) obHl =A%)

Difference (Test minus Control)

Amino Acid Fisie Mean=SE’ | Mean=SE. 95% CL P_Value (Com. Ref’)
(% Total AAY) (Range) {Range) (Lower, Upper) [Ga%e T.17]
Glutamic Acid Control 11.10= 0077 (10.75-11.62)

(10.85-11.79) [10.28.11.77]
J163 11020077 | 00750069 -021.0065 0235
(10.64-11.42] (-0.53-0335)
Glycine Control 5.560=0.044 (5.35-564)
(5.39-597) [5.11, 5.84]
J163 554=004 |-0023=0039| -0.10,0056 0.562
(535-579 | {(-0.30-0.20
Histidine Control 2.76 = 0.044 (243 -296)
(2.57-3.01) [2:25.3.22]
J163 267004 | -0008=0032] -0.16.-0032 0.004
(244 -285) | (-0.56-0.088)
Isoleucine Control 494 = 0.052 (4.60-520
(4.65-531) [4.25,5.58]
J163 49010052 | 00200037 -0.10, 0044 0.434
(4.60-529) | (-056-04T)

‘AA — Anmno acid.

*S E. — Standard error of the mean.
"Com Ref — Commercial references. Data in parenthesis are the range of values derived from commercial reference varisties.
* T.I — Tolerance interval. With 95% confidence, interval contains 99% of the values expressed in the population of commercial lines,
Negative limits were set to Zeto.
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1) obHl =A%)

Difference (Test minus Control)
Amino Acid i Mean=SE* Mean+SE. 05%CL P-VALUE {(Com. BRef ’]
(% Total AAY) (Range) (Range} {Lower. Upper) [20%: T.17]
Leucine Control 8.66=0059 (8.36 - 8.00)
(8.32-0212) [8.08, 2.07]
J163 8500059 | 00720057 | -019 0044 0214
(8.25-807) (-0.61-0.25)
Lysine Control 1.05=0.098 (6.27 - 7.48)
(6.62-734) [6.26. 7.85]
J163 .89 = 0.098 -0.16=0.060 | -0.28 -0.039 0.009
(6.50-7.37) (-0.76-0.28)
Methionine Control 189 =0031 {167 -2.10)
(1.57-2.18) [1.56, 2.30]
J163 1.81 =0.031 0.017=0040 | 0064, 0.008 0.672
(1.64-218) (-0.22-0.38)
Phenylalanine Control 5.67 =0.065 (>.40-6.18)
(>.32-647) [4.64. 6.61]
J163 5570065 | -0096=0049 | -0.20 0.0044 0.060
(3.33 - 509 (-0.88-0.24)
tAA — Aminp acid.

1§ E. — Standard ervor of the mean.

"ICu:rm_ Ref — Commercial references. Data in parenthests are the range of values derived from commercial reference varieties,
" TI - Tolerance inferval. With 95% confidence, interval contains 99% of the values expressed in the population of commercial lines. Negative limits

were set to zero.
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1) obHl =A%)

Difference (Test nunus Control)
Amino Acid Line Mean=SE* Mean+SE. 95% CL P-VALUE (Com. Ref’)
(% Total AAY) (Range) {Range) (Lower. Upper) [99% T. I_J‘]
Proline Control 5.28=0.11 (486-57%)
{(432-507) [4.57, 6.04]
J163 537011 0.090=0079 -0.071. 0.25 0264
{(4.75-501) (-022-127)
Serine Control 536=0.11 {4.92-581)
{4.87-5.73) [431,6.57]
J163 5.32=0.11 0041 20073 -0.10, (.11 0.578
{4.78 - 5.80) {-0.79 - 0.54)
Threonine Control 457 =0.067 {4.10-485)
{4.07-4.79 [3.63. 5.48]
J163 4 .60 = 0.067 0.035=0051 -0.068, 0.14 0497
{4.36-4.81) {-0.38-031)
Trptophan Control 1.220056 {0.86-138)
(0.81-148 [0.62, 1.584]
1163 1.15=0056 | -0075=0044 -0.16, 0.013 0.003
(0.78-1.48) (-0.38-0.38)

AA - Amino acid.

*S E. — Standard error of the mean.
*Com. Ref — Commercial references. Data in parenthesis are the ranze of values derived from commercial reference varieties.

" TI — Tolerance interval. With 95% confidence. interval contains 99% of the values expressed in the population of commercial ines. MNegative
limits were set to zero.
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1) obHl =A%)

Difference (Test minus Control)
Amino Acid S Mean = S_.E.j Mean+SE. 05% C.1 i (Com. Ref.j )
(%s Total AA™) {Range) {Range) (Lower, Upper) [99% T.17]
Tyrosine Control 3830045 (3.30-3594)
(346-451) [3.33.4.07]
J163 3.60=0045 0014+ 0052 | -024 -0.036 0.008
(3.10-386) (0.80-0.1%)
Valine Control 6.01 =0.051 (5.60 - 6.26)
(558 -641) [5.36, 6.63]
J163 601=0051 |[00071=0052] -0.006 011 0.802
(5.74 -6.35) (-0.37-0.70)

1A A — Amino acid.

*S E. — Standard error of the mean.
*Com. Ref — Commercial references. Data in parenthesis are the range of values derived from commercial reference varieties.

* TI — Tolerance interval. With 95% confidence. interval contains 99% of the values expressed in the population of commercial lines. MNegative
Limmits were set to zero.
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Difference (Test minus Control)

ST . Mean+SE? | Mean=SE. | 05%CL ] Com. Ref®
Faec RIS ke (Range) (Range)  (Lowew Uspem)| L vowe ([95-}".-61'_ 1*]}
Acid Detergent Fiber | Comiol | 25.79= 161 (23.12-33.39)
(1881-33.47) [15.76.40.19]
7163 2831=161 | 2502002 | 070435 0.006
(20.00-39.67) | (-5.54 - 12.86)
Tiznin Comrol | 5072036 (3.86-9.65)
(164-3.10) [0.12.07]
7163 6012056 | 0042030 | 017171 0017
B304-813) | (143-550)
Neutral Detergent Fiber]|  Comiol | 2800=137 (3653 -35.70)
235-32.07) [20.01. 41.80]
7163 30042137 | 2852100 | 07749 0.008
(2449 -43.57) | (407 - 14.78)
Minerals {EED‘.VL'J
Calcium Comrol | 11220070 (0.90-153)
(083-144) [0.48. 1.80]
7163 11220070 |00049=0044] -0084.0004 | 0011
(091-158) | (:0.20-040)

DW - Doy weight.

ES.E. — Standard error of the mean.
“Com. Ref. — Commercial references. Data in parenthesis are the range of values derived from commercial reference varieties.

set to zerp.
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72 (A1)
Difference (Test minus Control)
Minerals i Mean=SE? Mean+SE. 95% C.L P_Vale (Com. Ref?’)
(me/kg DW") (Range) (Range) (Lower, Upper) [00% T.14
Copper Control 041=068 (5.20-10.18)
(6.76 -17.10) [3.12,12.64]
71163 015=0.68 -025=0.30 145,095 0.672
(6.66 - 10.49) (-739-10.49)
Tron Control 410.19 = 230.60 (23553 -
1538.46)
(18432 - 76423) [0_80257)
1163 614.37 = 230.60 20418 =11524 | -2001 43828 0.085
(218.23 - 1882.35) | (-250.76 - 1230.18)
Manganese Control 5404 =857 (34.60 - 100500
(32.97 - 81.01) [0.120.37]
1163 236=857 832=429 -0.38, 17.03 0.060
(30.29-11723) (-18.00-53.03)
Zinc Control 2058 =203 (18.00 - 35.08)
(16.70 - 46.15) [5.05,50.21]
1163 2025=203 033112 -2.60,195 0.771
(16.45 - 40.36) (-17.06 - 9.51)

"DW — Dry Weight.

?S.E. — Standard error of the mean.
“Com. PRef — Commercial references. Data in parenthesis are the range of values derived from comnercial reference varieties.

* T.I — Tolerance interval. With 93% confidence, interval contains 99% of the values expressed in the population of commercial lines. Negative

limits were et to Zero.
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5712 (A%)

Difference (Test minus Control)
Minerals i Mean+SE® | Mean=SE. 95%C.L — (Com. Ref”)
(% D) (Range) (Range) | (Lower. Upper) [99% T.1%]
Magnesium Control 026=0051 (0.11-045)
(0.11-0.54) [0.0.68]
J163 0270051 | 0011=0015 | -D.020_0.042 0471
(0.12-052) | (-0.045-015)
Phosphorus Control 0330027 (0.22-045)
(0.25 - 0.45) [0.085, 0.54]
J163 0330027 |0.0016=00075| -0.014. 0.017 0.832
(0.24-049) |[(-0.000-0.077
Potassium Control 308=041 (1.39-431)
(1.57 -4.30) [0.38.5.75]
J163 301=041 -0.074 = 0.10 -0.28.0.13 0468
(1.18-441) | (-0.50-0.53)
Sodinm Control 0.079 = 0.041 (0.017-0.21)
(0.018-023) [0,0.31]
J163 00920041 | 00130015 | -0017 0043 0.388
(0,017 -0.24) [(-0.019-0.071)

‘DW — Dry Weight.

“3.E. — Standard error of the mean

*Com Ref — Commercial references. Data in parenthesis are the range of values derrved from conmmercial reference vaneties.

* TI — Tolerance interval With 95% confidence, interval contains 99% of the values expressed in the population of commercial lines. Negative
limits were set to zero.
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Difference (Test minus Control)
Proximates ’ Mean=SE® | Mean=SE. 05% CL . (Com. R_ef*)
(% FW" or % DW) Eii (Range) (Range)  |(Lower.Uppe)| T Val [00% T.I°]
Ash{® DW) Control 11312246 (8.58-1525)
(8.4 -15.04) [5.59, 16.40]
J163 13232246 102121 -0.55. 438 0.123
(8.87-26.13) [ (-1.29-11.09)
Carbohydrates Control 65.08=3.01 (58.03-74.38)
(% DW)
(55.44-7353) [46.29 85.59]
J163 63.20=301 -1.78=093 -3.67,0.007 0.062
(51.37-733% | (-8.82-47T
Moisture (% FW) Control 76.77+1.64 (70.90 - 82.10)
(70.70-84.200 [62.91. 88.67]
J163 77.01=1.64 024048 -0.75,1.22 0.629
(71.00-83300 | (-330-450)
Protein (% DW) Control 2135=1.24 (15.29-2581)
(16.02-28.20) [7.98.33.81]
J163 2121=1.24 0.15=0.52 -1.20.091 0.779
(15.80-2632) | (-346-55T)

'FW —Fresh Weight.

*DW- Dry Weight.

'S E. — Standard error of the mean

*Com. Fef — Commercial references. Data in parenthesis are the range of values derived from commercial reference varisties.

*T1 — Tolerance interval. With 95% confidence, interval contains 99% of the values expressed in the population of commercial lines. Negative

limits were set to zero.

_25_



4) A

Difference (Test numis Control)

Proximates . Mean=SE° | Mean=SE 05%CL . (Com. Ref )
(% DW') Line (Range) (Range) | (Lower Upper) | T alve [09% T 1]
Total Fat Control 276017 (133-3.15

(145—358) [0.4.61]

1163 227=017 0014=016 031,034 0032
(121-368) | (-1.67-0.78)
‘DW — Dry weight.

ES.E_ — Standard error of the mean.
*Com. Ref — Commercial references. Data in parenthesis are the range of values derived from commercial reference varieties.
* TI - Tolerance interval. With 95% confidence. interval contains 99% of the values expressed in the population of

commercial lines. Negative limits were set to zero.
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5) 2z} A=

Difference (7163 Minus Control) Commercial (Range)®
90% TI]®
Coumestrol ME_,R‘"’” igEiE' Memn +SE. ! 95% CI St
(ppm DWW L5 {Range) {Lower. Upper p-Value
J163 4508+ 15.05 §32+6.02 3.81.2046 0173 (2.99 - 104.37)
(3.49 - 94.56) (-79.87 - 45.52) [0, 145.77]
Control 37.66=15.05

(3.66-124.50)
1S.E. — Standard emvor of the mean.
‘Com Ref — Commercial references. Data in parenthesis are the range of values derived from commercial reference varieties.
* T.1 - Tolerance interval. With 95% confidence. interval contains 99% of the values expressed in the population of commercial lines. Negative limits were
a2l to Zero.
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6) THHS 2 OECD ®4

Components Literarure Range’ OECD Range®
Foraze Nutrients
Prodmates (%o dw)
Ash 862 - 1481%686-1525%58 - 75° 84 - 133
Carbohydrates by calculation 56.63 - 74.80® NA
Fat. total 180 - 3.24%133-449°28 - 31° I:3--332
Moistore (%o fw) 774 - 1810% 7090 -83.50°" 80 - 821
Protein 1491-2535% 1529-2834%17.0-21.3° 133- 258
Fiber (%o dw)
Acid detergent fiber 2317 - 42.59% 2126 -3925" 331- 334
Nentral detergent fiber 2908 - 53.56% 2653 -51.09" 26.5 -400
Acid Detergent Lionin 5.69. - 9.37%231-13.71° 39 -97
Minerals
Calcimm (%0 dw) 1.03-193%0.90-186° 090 - 1.96
Copper (mg'ks dw) 3.43-1472° 33 - 134
Iren (ppm dw) 1 - 4749% 63.49 - 1538.46" 02 -154
Magnesinm (% dw) 020 - 0.40%011-0457 0.11 - 045
Manganese (ppm dw) 16 - 6471591 -109.50" 31.5-109.3
Phospherus (%0 dw) 0.24 - 042%022-046" 032 - 045
Potassium (%o dw) 159 -321%139-431° 139 - 431
Zine (mz'ke dw) 15.20-43.62° 18.0-360

* fiv=fresh weight: dw—=dry weight

* Literature range references: * (Dairvland Laboratories 2011); * (McCann_ et al. 2006);

* (OECD 2005)
*NA=not available
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7) OECD ® €l (ohv]=4h)

Hay Hay Hay Hay Hay Silage
NRC82! NRCO01® Literature’ Monsanto® Range Ra_nges

Ala - - g0 79-1.59 TB=71:59 .69-94
Arg 1.14 1.18 62 71-1.54 62 -1.54 27-51
Asp - - 1.40 1.75-3.52 1.40—3.52 1.83-1.95
Cys - 32 20 .18-35 18- 35 -
Glu - - 1.20 1.52-3.03 1.20-3.03 1.27-1.48
Gly 1.03 - 60 71-1.47 60-1.47 .67-76
His .50 44 28 37-74 28-.74 .14-28
Ie 96 97 S50 .66-1.26 .50-1.26 .55-76
Len 1.64 1.68 S0 1.11-2.25 50-2.25 .90-1.23
Lys 1.27 1.37 59 99-1.81 S59-1.31 32-74
Met 36 36 18 24-48 18 -.48 06-21
Phe 1.07 1.09 63 72-1.59 AZ=1.59 .53-.79
Pro - - g0 75-1.34 J0-134 .89-1.14
Ser o7 - 60 75-1.36 60—-136 57-67
Thr 1.08 1.00 .60 61-1.15 60-—1.15 .63-72
Trp - 35 - .1l6-31 16-.35 -
Tyr 74 - S0 50-1.16 S0-1.16 25-41
Val 1.22 1.20 .60 79-1.55 60-—1.55 76-.94
'NRC. 1982.

*NRC. 2001.

* Cunningham et al.. 1994; Phuatsok er al. 1998,
* Monsanto, 2003.
“ Christensen. 2004a; Phuntsok f al . 1998
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