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7T =V ) B & AR & T 5 BEHRINIC 0T SRR AR
BEAE 2 FIN T A B e SRR A & M L7,

ARAT, FERCT T2 MATRRIELEZLDTHY . T A T —
BF~DOHEIRIN BT 0.06% & STV 5,

AR ORI T % 7 7 = ) Bil: (GAA) 13, SEHRMY & L Cid
R SN DMV ICEB T, ADI 28 ET DM E TRV EFHEL TV 5,
KBANEEN TV EWEIL, £ ORI, BEMF 0 %M 34l & 0K 815 0
Mk - HEEZEZETH L, KBAOEEK ST E L TERLEGADOE h~DOf
BB TEIREL B,

Wa MO BRI T, ARAID 1,200 me/kg S ORI E £ TREEIZ
BRI,

Pk 6 (GAA ZFIE & 5 SRR 23 E OIS S DR Y ICB VT,
HmZzB LT FORBICEEL 52D RMEIIEHR T IRE L E R,



I. S REAMBTMYOBE

1. [R{K
(1) —f&4
TT = ) HERE
(2) L2 4
IUPAC

# 4 : 2-(diaminomethylideneamino)acetic acid

CAS No. 352-97-6
#4 . N-(Aminoiminomethyl)-glycine  (Z[R1)

(3) »F=E
117.11 (=P 1)

(4) #BER

H
HoN \[-r N VCDDH

NH (B 1)

2. A

JFARICT o2 MA TRk L, L7 DO THh 5,

3. A&

B BE DRI K5y € DM DO F LS Dffife ThH D, (ZH 2

4. RNRFEHEVHME

(ZH2)

)

EEEHIC L AAREBIRM O 7 0 A 7 — A ~DOHELE R &1L, 0.06%

(600ppm) ThH 5, (ZH 2)

5. FAROEREF

AREVEHRIN® L. Alzchem Trostberg Gmbh tENEET 5 77 = /) Fifg

EREELETLIRAITH D,

JFIETH L 77 =2 7 Filk (GAA) 3. HAEENONGE 28 L TEY o

HERRZ2EETLIEZEALN TS, (R 2)

WA TIE. EULROCKEZED E LT 200 EMU EIZBW RIS, 8

FEOKORE~IRIMENTW5, (B2, 3)
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. BAMOKEEG D, GAA Z K & T D EEHRIMIZ OW T, fAEtD %
BYEOMER L O E OSEIZEET 515 (BB 28 FIEAE 35 &) 5 2 &5
SHOHEIZESE GAA ZEHRIWICIEET D & & biT, [FES 35&H 1
I D FEH H S < FBHR AN 0 FE Y K OV 30 O BB 0 5 YE & OVBLS D 2
EICBT 2 &R ETOERE N 2 I N,



I R2HICRIMEOHME
1. BT HREH
JRIEToH D GAA X, Bk LB | SEHRIMY & L CHETICEHR D
R IZHBWT, ~HERGFAE (ADD) 28 ET 248 X0 L5 H L T
%,
BALICBWTHA SN T o iz o0 T, MIEDE K OFRYE
ELTHARRDLNTWIMETHY ., T E CREHSNY O REICE
WTHERHENTELLDOTHD (B4, BRMEETESTIE 2007 FI1T,
BRI OMLT 7 A2 o0 T, TR E L CTHEUICTER S HRY
ZRMICERSIT <, ADI ZFET 20 E TR LML TWD, (R
5)
bz tns, KEUANZEGEENTHDIWE I, ZOFHARN., BEFEDOH
PEREAG X OARBA O L - HEZBET 5L, AR OGEHEMS E L TE
WML7ESGAEDOE h~DOREEEIIEETEIRE LB X7,

2. KEHER

AR (1) ~ (8) 2B\ T, Mk (i) KOHRET GAA, 7 L7
FUL I VTF=U ROKRETRAT A > (Hey) #8EOREFIE K O H RS
. F1o0LBY ThHD, (BHE6)

# 1 I (fE) KO GAA, 7 v 7 F >, 77 F =KW Hey
FE DI E J7 1 K OV H BR A

Aok I 7E x5 I E 7 i R S
1L 7% GAA LC-MS/MS 0.9 pmol/L
JVvT T bk 0.1 pmol/L
JLrF=v EEE 0.1 pmol/L
Hcy LC-MS 0.1 umol/L
HEL GAA HPLC-UV 0.2 nglg
7 VT F HPLC-UV 3 uglg
JVvrF=r HPLC-UV 1 pngl/g
Hey HPLC-FL fiffige. A 0.42 nmol/g
& 0.65 nmol/g

(1) “%EHE (8) O
% (AR, 1 Hiin, it 256 P/EEIC GAA % 35 HBREEHE S5 (0. 600,
1,500, 38,000 X% 6,000 mg/kg flkl) L7z, flfhid, #5M% 14 AL E
TIEAZ — & —fkl, 7 oML 7 v U —fk2a i,
BB 1 BRI TE 20 0 O T RE K OV 35 5 A & B B L KRR GAA.,
JVTFUORRI VT TF=UREEZUE L, £, REKRES 1 BRICHE

LZRAICBT L7047 — ko THIEH ICTHET2:E2615,
2ZRAICBITL T uA T TR THYTEE26ND,

8



10 P mikzsIR L, Zv7rF o, 727 F =2k Hey BE %
E LT,

Rk GAARE 2 2 12 LT,

#* 2 fEH GAA RE (mg/kg filkh)

GAA &5 & il Bk GAA =
(mg/kg il ) A S 5 — i 7m0 —fi
0 <0.05 <0.05
600 592 586
1,200 1,451 1,529
3,000 3,496 2,966
6,000 5,534 5,883

Pl e O i GAA, Z LT F U RO LT FoBERZHR 312
Migh 7 v7rFor, 7Vv7F = kO Hey IBEA2ZR 4127 LT,

g+ GAA IR 3,000 mg/kg flB LA B4 58T, M A+ GAA IR
FE1X 1,500 mg/kg fARLL B GHET, GAA 5 & OBV Lz,
ML OMEh 7 LT F o RO LT F = R E T A BRI E L 7,
A F Hey 1B E O _EF- 2N R HEO 6,000 mg/kg fil k& 5-RED AT H B
77

(B 7~9)

# 3 HWITEBITDH GAA 35 HHIREA®E 5% O OGN T GAA, 7 L
TFURRT VT F = BE (uglg)

o o GAA £ 5 & (mg/kg filk})
i e 5 0 600 1,500 3,000 6,000
JHF Hie GAA 45.02 49.32 47.32 13.5b 6.2P
VT F 67.3¢ 90.0be 113.2#b | 114.2ab | 132.4a
JLVTF = ND ND ND ND ND
g 3205 GAA 4.572 3.01» 1.26b 0.78b 0.85b
o1 VT F 4,741¢ 5,157b 5,6782 5,8638 5,9208
7 L7 F = 11.8¢ 12.3¢ 15.3bc 17.9ab 21.4a
n=4 o AR PR SR i

a. b, ¢ @mﬂ% EWLRALT AT Ry R EENDILEIIAEEERL, LT AT
7y I\75>E.?£7J/L7th\i5/\ ITHEEZ® Y (p<0.05),



%4 WICH D GAASS AMBMESEOMIH 7 LT Fr, /LT F=y

KON Hey 125

e GAA %5 & (mg/kg filk})
0 600 1,500 3,000 6,000
7 L7 F v (mg/dL) 1.2¢ 1.1¢ 1.3be 1.8b 2.62
7 L7 F = (umol/L) 3.6P 3.7ab 4.0ab 4.22 4.22
Hcy (umol/L) 42.9b 39.1b 42.9b 39.6P 56.12

n=10

a. b, e MERNE LI, ALTAT7 7Ry hREGENABSIEEER L. LT AT
7Ny FBREENRVEEIAEED Y (p<0.05).

(2) ZRBAHARKR (38)

(TR, 1 Hs, B 17 PI/HE3)

@

IZ GAA #%4% 35 H MR 5 (0,

600, 1,200, 3,000 X% 6,000 mg/kg fiilkl) L7z, fakHx. &> 21 A
T A E— & — ks, 70 D 14 AL v U —fkez v, Rk 51%
I, FEE10 P20, MK O ZEsRILL, GAA, Z v 7 F o, Z LT F

= VBEN O Hey BEZHIE LT,
B GAAREZR 5 IR LT,

# 5 fEH GAA RE (mg/kg fik)

B B 5 B GAA # 5. R GAA JRE
(mg/kg fil $}) (mg/kg fil £}) A KB — B —fi 7' a g —fidl B
0 0 10 1
600 586 602 579
1,200 1,171 1,185 1,147
3,000 2,928 2,752 2,728
6,000 5,856 5,843 5,495

MAEF GAA, 7 V7 F v, ZJLT7F= KO Hey IBEA£ 6I1ZRL

77‘/’
—o

GAA A 5|V R GAAREIZ ER L2, 72, M
L7 T U RETX 3,000 mg/kg R EREEHEE T, Hey B X 6,000

mg/kg &G THEIZ LA LT,

3 1,200 mg/kg fA Bt 5/ D A n=16 ThH > 7=,

4 BAIT, GAA % 97.6% 5 A TV 5,

S ZMAICHBIT DT AT — kO TR

LT EE2bN%,

6 ZHAICB T L2747k THRBA TH4YT2LEZ2605,

10



F 6 FHITBIT S GAA A 35 AR G#Z O MEETF GAA, 7 VT F
7 V7 F =k Hey #E (umol/L)

1] = =2 EES
RiExR 0 600 %%J&%,?Oémg/kg ﬁEJifr())OO 6,000
GAA 0.82 9.2b 13.7° 44.8 ¢ 116.2 ¢
JVvrFv 118 a 134 ab 123 abe 183 d 281 ¢
JVvrF=r 4,12 3.82 3.12 4.2 2 4.4 2
Hey 74 a 79 ab 58 abe 88 abd 131 ¢
n=10

a. b.c.d. e:HIEXNHRIT LI, MILTATZ7 7Ry "REGEFENIHLEITAEE=ERL, AL
TILT 7y animm\iﬂ/\ A EZDH D (p<0.01),

FFlg ., Bl O A T GAA, Z L7 F v, 7 LT F = KO Hey 2
EAaETITRLE,

6,000 mg/kg falBF & G- O AT N, Bl & OV 58 7 A 1 GAA IR EE I, xR
LB L THREICEN-> T, BiEH GAA REIX. 600 & 3,000 mg/kg
AR GREL R L CARBICE T2, Z VT F U BE X, 3,000
mg/kg LA b $ 5 BE O FFIR & O 1,200 mg/kg Sl 35RO B IRICE
WT, RBEEE L CHEICEL T, (R 7, 10)

F* 7T BB D GAA A 35 HREIREEF 5% ORI, B0 & O 585 A
GAA, 7V 7F >, 77 F =K Hey IB%E (uglg)

ot i A5 & (mg/kg fi k)

ik XS5 0 600 1,200 3,000 6,000
JT ik GAA 26 22 24 19 319a
JLVTF v 97 76 106 4062 8932
JLVTF= 0.6 0.6 0.6 1.1 2.62

Hcy 1.1 1.0 1.0 1.0 1.1

R Mk GAA 27 502 45 1392 2532
JLVTF v 65 73 912 123a 2252

JLVTF = 0.9 0.9 1.0 1.0 1.0

Hcy 1.6 2.0 1.6 1.9 2.4a

g 50 GAA 6 5 5 4 122
5 Al JLVTF v 5,026 5,036 5,373 5,687 5,825
JVTF = 8.0 7.4 9.4 10.5 8.6

Hcy 2.8 2.6 2.6 3.1 4.4

n=10  ND : f H R 5 A
a: XMBFELLBRLTARED Y,

(3) BEHER () ®
% (WHTE, 1 Bln, K. GAA B 54 240 F/EE. GVE & OV M R
% 280 PI/EE) I GAA & 42 AHIREEHK G (0. 314, 628, 942 Xi¥ 1,256
mg/kg BB L7c, BtExtBREEICIZ, Bz b L, fbHE, &Aoo 21

11



AT AL —% —fE, 20O 14 BT e U —fkt2 HnWic, k&b
BT, BB GO 18 1, BEL RS REOL 21 T 6K
%TKE&L\ GAA KON VT F U BEZHIE LT,

B GAAREZR 8 IR LT,

# 8 ik GAA JRE (mg/kg filkl) a

5 &
fir N
0 314 628 942 1,256 R
AR — B — — 240 600 950 1,100 —
Jnay— — 200 600 970 1,400 —

a: 2 8 Ofak g ZFLHE L,

AT GAAR N7 LT F U BELF 9ITR LT,

2 GAA B GHOHAT GAA REIL, BT L ik L T EICED
Sl —H, 2 GAABREBHOHEF 7 LT F U RE X, B R & bl
LCHEIZE»S T,

BT ERZEMT L & &I, REHEINE L O EHE B 2 1 E L A
B 25 Lz, ZORER, EERICOWTL, M EOREIC L D7
BIX A LN o Tz, REINELROFEEHEREIZ DWW TIE, #EBRmEo
FERGHIE, SRR L THERE(RITA DN o T2y, fE 2 E
2OV T, 628 mglkg k& GHEZ RV TR E & 51X, THEE L
g L CHEICHEI N, (R T, 8)

£9 BITBT D GAA % 42 HHREHRGEOHAT GAAKT 7 V7T F

E (pgl/g)
58 (mg/kg fEH
T E x5 0 314 628 942 1,256 =Rl
(55 8 >t 1)
GAA 7.592 1.30b 1.78b 1.21b 0.91b 1.41b
7 VT Fv 4,6652 5,337b 5,370b 5,322b 5,689¢ 5,2154
n=18 (7= 71‘ . B mg/kg fi k) Ko OV M (B k) sof BRAE 1X n= 21)
a, b, c. d:IERNRIT LI, AILTA 77Xy NREENLILAITAEEZERL, ALY

/1/7 7Ry RREENLZWEESITEEZED Y (p<0. 05)

(4) “RBHR (8B) @
% (WHTE, 1 Hin, it 780 JI/8E) 12 GAA % 41 HREHEEF& S5 (0. 200,
400 X 1% 600 mg/kg filkt) U7z, fakhiL, BRI 10 HE £ TIEIA X —4
—fiEh, 11 25 28 A ECidZ e v —fel, o oI =y vy
— R E AW, REEERZIC, SBE 30 B O K OV 58 A% A & £

TZR4CBT LT e T HEEO TR CHY T2 LEXOND, KR HAAT
ORI 28 ((ELTH) EEXA6h5,

12




L. GAA, JVLT7F U ROV LT F=UEBEZHIE LT,
fER GAABE 2R 10 2R LT,

# 10 fktd GAA IRJE (mg/kg fk})

i RO
0 200 400 600
AR —H— <0.08 158 338 499
Jnav— <0.08 177 375 542
T 4=V — <0.08 189 394 587

g+ GAA KO L7 F U RO HRAF GAA, 7 V7 F UKD v
TF=UREEZR ITICR LI,

2 GAA BEHHOREH AT GAA EEIL, XA & i L TH R
o7, MEFHAT 7 LT F UBEIL,. 400 mg/kg Bk BB G REIZ BV T
SIREE L I L CHEICE -T2,

REBIRCRZEMNT S & & b2, REHEINE &K O RHE BE 2 1 E LA
B R 2 F5 M LR, B EoR G ICEI 2B IR N1, (B
7. 8)

# 11 HIZEBIT D GAA41 HEREAHR 5% OMENL A+ GAA, 7 VT F
VRO LT F = E (uglg)

# 5 (mg/kg fi k)

HH Fk HITE % 5 5 200 200 500
pig  |CAA 161.24 215.00 205.0% 222.5"
B oo 45.3 52.0 48.8 54.2
i | GAA 23.78 13.75 6.2¢ 3.7¢
,,,%B LT 38967 4006 4357 4560°
MR U= 10.7 13.00 14.00 14.5b
n=30

a, by e WEMR I LIS, MUT L7 7 Xy MEGENSHAFFAEERL, ALT AT
7y R AE RN VA A B D D (p<0.05),

(5) BEHER () ®

% (WA, 1 B, MERE 96 PI/RE) 1 GAA A% 42 H RIREEH 5 (GAA
& LT 0 XX 800 mg/kg falkl) L7z, fkHI., MO 21 HIIZAFZ —4
—fkEh, Vo 21 AMIZZ e U —fkEE AW, REESR®RIC, &8 24
PSR ZERERL, GAA, Z LT F U RO LT F= //}ﬁf“?a‘:{ﬁﬂ
L7,

Mt GAA, Z VL7 F U RN LT Fo L BERR 12 12R LT,

GAA 5O GAA BEIK FTHEHANR AL, 7 L7 FUREITHEIC

=Rl e

13




B RE2RE LR, Ry E
5z

# 12 HIC

BT RERHT S & &b REEINE L O BHE HCE 2 JE L&

H e G O R =3 R IRAE & i LT
{ZIKE%‘JJD%&U@*HEE&%6:%&2%%%@%
(ZH 6~38)

ICW T SN A, BT R,
L2 BIA NIRRT,

725 GAA #A| 42 HRIREFE 5% OB R H GAA, 7 V7 F
/&U\& LT = RE (ngl/g)

5 & (mg/kg &EH(GAA & L Q)
W E % 52 0 800
(737/765)2
GAA 1.81 0.70
LT F 4,481 5,045
7 VvrF=r 6.7 8.0

n=24

a: fAkE T GAABEEOSHE (EiZA%—%—fk, G137 v v —fk)
b: XTHAREL Bl L CTHEZEA Y (p<0.05),

(6

) HBHEER (3B) ©

o (WA, 1 BHim, PEARH) 12
1,178 X% 7,850 mg/kg faft & 72 % X H T fAEAT X A ¥ — % —fakhHz
%L 7 v U —fEHT %h%mmém&%u) L7z, k& G%IZ, %%ﬁ 5
P06 BFlE M O s a2 8 B L, BTl GAA KOV v F o il
WTIXGAA, J LT F U RN LT F= 2 BEZNE L,

kb GAARE K 13 12 LT,

GAA % 42 HREREEHR G (0. 785,

# 13 fulklf GAARE (mg/kg k)

fil HrE
0 785 1,178 7,850
AL —=H = NA 690 1,090 6,600
snav— NA 700 NA 7,750
ST

Il OO GAA, 7 VT F U RO7 V7 F = REEZR 14

\—7‘]_‘ L/f\_o

FFRg Lz ST,

TFURENG R L R L THEIC
Ha B IS DWW TR, &GO GAA JREE TR & i L THEIZIX

BixohoTl,
Eo T,

AEIC

14

JVTFURONT LT F o
(BRRT)

e HED 7,850 mg/kg fEHE GO GAA KTV L
mNo T,

(T, SRR &t LT



# 14 FBHBITBIT D GAA 42 HHIREEHR 5% OAFlg X O Es i R GAA, 7 L

TFUoRRIT VT F = (uglg)

# 5 & (mg/kg f k)

Ak W 5 0 785 1,178 7.850
b | CAA 22.7 4 14.60 12.4 0 103.9
LN EVE =N 85.40 131.6° 116.0+ 1.667.5"
Wi | CAA 1.5 0.6 0.4a 2.6
"’“;\1& JLTF o 4,051 7 5,109 51920 5,667
MR U= 14.94 23.6" 2440 34.0 ¢
n=5

a. b, c: MIEMRILIZ, LT L7 7y bREGENIHAEEFAEERL. LT LT

7Ry MREENRVWEEIIAEEZED Y (p<0.05),

(7) RBEHR (35) @

B O(LFEREA, 8 Hil, PERIARBH, 40 J/#E) 12 GAA ®F| A 14 H[FEER
5 (GAA £ L TO0, 600 X% 1,200 mg/kg filkl) L7z, GAA &% H-RiDHE
IZIE, BT A= RZOEBEFEEZHEEE LT, & GAA R GHITEIC 2
BE (T X OFM 0 T 1.6 g/kg k) 127, HREEIL 3R (7
X OERM 0, 1.6 X% 3.2 grkg filkl) 1T 7-, HEELSHIC, &
BE16 Po iz L, MiEFH GAA, 7 LT F U KO7 LT F=
oo fEd Hey #8E Lz, £72. &8 8 oW 28 L,
GAA, 7 V7 F 2 7V T7F = Hey KOOKRAKZ LT F o Z2HE LT,

MiET GAA X QY7 L7 F o N Mg Hey 1B 2 3% 15 12, B8 A
Fi 7 L7 T, 2T F =2 Hey KOORARIZ LT FURERFK 16 (2
~ LT,

MiEH GAA KOV VT FUREIR, 7/v¥F =2 1.6 g/kg flkHE 5#EC
BT GAA O HEERAEICHIN U=, MyEH 7 U7 9 = 2 R B 1T R A
K CThoTm (F—HIIREINEhoT2), MAEH Hey IEEIX., GAA &5
X > TEEL RS T,

fass i N GAA IREIL, Z2< OREFCTREBRBARB CHoTmZ &b,
WEIN2ho7, FEHATRIZ LT F U ROHRARI VT F U BEIL,
T VX = UG R R B EEN Tl GAA B FEMECHI N U 7=, M
Hey IEIX, 7L X = U RZEEHERGHNTIE GAABRGIC K-> THEINT 5
EEN b, LxL., TAX= VIRINERHE SN TIE, GAA O #
HREDOREE T, SR LEBRL CHEEILE 72, (BR6. T)

15



#1565 FHWIIBIT 5 GAA #A] 14 HMREE®R S ZOMET GAA KO/ LT F

VR FEI N M E F Hey 8 B

B 5B (mg/kg fAEHGAA & L Q)

HITE % 5 0 600 1,200

10.1=2 | 11.62 | 138.1= | 10.1» | 11.62 | 10.12 | 11.5=
N=3
% GAA 0.39 0.48 0.91 3.85 4.91 9.84 13.95
(umol/L)
yE ~
iF 7 L7 5 14.2 19.8 28.3 22.3 26.0 37.1 43.2
(umol/L)
15
i 5 Hey 155.4 | 178.2 | 134.4 | 151.6 | 170.5 | 150.5 | 157.7
(umol/L)

n==8

a: BB T L X = U (g/kg fi k)

#£ 16 BHIZBIT 5 GAA K] 14 A MIRETEE 5% O s i A

JLVT7F =2, Hey KOVR AR LT F B

ikl

w7 LT T

&5 & (mg/kg #EHGAA & L 0))

HI 8 *t 5 0 600 1,200

101 | 11.62 | 13.1° | 10.1= | 11.6° | 10.12 | 11.5=

w7 VT T 2.4 3.3 3.7 3.0 4.1 4.0 5.1

(mg/g)

7T T = g 6.5 8.3 6.8 12.3 | 12.6 8.0

(ugl/g)

Hey (nmol/kg) 753 | 108.6 | 119.0 | 114.3 | 78.3 | 82.7 | 70.9

RAKRT LT Fo

(nmolle &) 376 | 61.7 | 744 | 561 | 82.4 | 91.0 | 108.7

n=8

a: BT VX = U RE (g/kg fil k)

(8) HEHER (38)
% (WA, 1 B, M 192 PR 12 GAA % 39 HEEEE#& 5 (0. 600
X% 1,200 meg/kg falBl) U7z, F 7o, Botser OB X S A el BH L2 0 finl )
U UT-fAE 2 4680 Uz, iBRBEAR 18 B E T A ¥ — & —fikl, 14 »»
52606 HEE T ey —@EE, o o7 o=y vy —fEE2 AW,
BEBME 26 HRIC, FRE 12PN WEAHANZEHETL, GAA, 7 LT T |
JUVTFo L BEERRRAYZ LT F=/ATP 2 RIE LT,
Akt GAARE AR 17TI2R LT,
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# 17 ik GAA EBE (mg/kg fi k)

b5
£ =¥
0 600 1,200 o
’ (BG4 e HR)
AR —H— 1 658 1,240 <1
ruav— <1 575 1,196 <1
T4 =T — <1 545 1,190 <1

M GAA, Z LT F U RO LT F =V BETNICARRAERZ LT
FUIATP th 23 18 12/ R L 7=,

% GAA B EBHOMHAH AT GAAREIZIK T L, 7 L7 F U REITHEM
L7z,

BB CEZENT L L &I, REEN&E K OREHE IR 2 J & L
Bhoh2HH L7, TO/E, ERIHERDE DR GICL 2B IARD
nimoio, £72. GAABRGHOKE, FREHME L OERFIX, @Y%
SIRRE S I L CHBICSKES NN, ARERER L IEITALR -
oo (ZHT)

# 18 HITHBIT D GAA 26 HHIREEHR G O A GAA, 7 v 7 F U Kk
N7 V7 F=BE (nglg) WK RAKRZ LT F U /ATP b

# 5.8 (mg/kg fil$})
B 7E x5 ok
1,2 -
0 600 ,200 (B e 1)

GAA 8.2a 2.2b 1.4b 5.9a
JLVrF 4,789 2 5,322P 5,5641%P 4,940 2

J V7= 5.5 6.0 6.1 5.7

RART VT F

a ab b ab

JATP b 2.4 2.7 3.0 2.6

a,. b: HIERRZ LIZ, AILTA 77Xy hREGENILEIFEERL, LT A7 7
Ny MRFERRWGEIIAEZS Y (p<0.05),

(9) BREHAR (8) ©

o (WHFE, 1 Hlm, &, #eBRWE & 58 240 P/EE, F2ME K OGP Xt
R 280 PI/RE) 1 GAA WA T 7 v 7 F oK & 42 H R &5 L=, &
BEEORE L LT, GAA BHI&Z 58S 4 #F (GAA & LT 0.031, 0.063,
0.094 X% 0.126%WHN) . 7 V7 F o BARGEN 3 (Z VT F &L
T 0.04, 0.08 1% 0.12%RMN) W farE R OGM e IREER S 1 HETH -
7o, HEBMA% 21 HREIZA ¥ — % —fikt, 720 o#MMIx 7 v v — k2 G
BH L7z, FEVEXTIREEIC I3 D E R s & i D SE ek & | B PE T BREE 120X
HEEGRIC T 4 vy 2 I — A ZIRM L2kt (2% — % —fik : 50 g/kg fil
B, 7 v U —fakl 30 g/kg filklh) EARET L7,

B 21 AL OERKEGZICERELOCEEELZJE L, k&5
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BT B B G REITAS 18 P, M MHRILAT 21 P> 5 M ih A 2 BRI L |
R GAA RO LT F VI % HPLC |2 k- THIE L7 (ERIRA R
).

GAA BUHI e N7 L7 F o B4 4 5 RE O (R BN R 1T, BbE Sk BRAE &
ETH o7,

M GAA ROV LT FUREAR R 19107 LT,

GAA HAI G- O 21, 7 LT F 855 0 0.800 mg/kg kL 1
e 5-1E o OVt FREE O S iR 5 A P GAA JEEE X, BT IR X v A I
Mo lsi — AT B ORBRED 7 LT F R B R L Y A
Blomnoil,

B, EERLCEEREICKRGOREIL OGN RN, (ZR11)

19 BIIBIT D GAA WA T 7 v 7 F 8K %2 42 H WEEE# 5% O Jg &

AT GAA KOV V7 F 1R (pglg)

T IO JE = ik 50 5 PR T O R
(mg/kg fil £}) GAA LT Fv
GAA HLHA| 314 1.30°P 5,337 be
628 1.78"b 5,370 be
942 1.21° 5,322 be
1,256 0.91° 5,689 d
7 LT T A 400 6.96° 4,713 ¢
800 1.15P 5,4721
1,200 0.00P 5,893 f
Bas 1k et R 7.59¢ 4,665 ©
B M 5 R 1.41b 5,215 ¢

n=18 (7272 L. F&ME K OBk AR X n=21)
a: GAAX T 7 v 7 F i L’CO)V‘W/&%V

b. c.

3.
(1

d. e. f:¥&E5EWEHEZ L U777y REGEENIEAITAEERL, FL
7’/1/77A/ M>aihfo¢miﬂ/\ TAEEEDHY (p<0 05)
NEFYICHTSIEEN

) THAEMRER ()

[I.2. DIEFR—RBETH D,

% (AR, 1 Hiin, it 256 P/EEIC GAA % 35 HBREEH S5 (0. 600,
1,500, 3,000 X% 6,000 mg/kg falkl) L7z, B5BMG 14 HiEE TR F —
Z—fkk, RV OWRMIZ S n Y — B2 G Lz, Skt S, BEX I
Bis 23 7.5 nglkg ik, ZEEL2Y 0.5 mg/kg flkt, Hifb= U > 2% 100 mg/kg £
BIORETCHRMENATWD, —kBIXEHBIE L., RE KO EHE U
B G-BAA 14 H % KOV %%%255 WCHIE LTz, £, B&EE5 1 HRICK
BE10 P Sk 2 BR B L, Ml 09 K QML A AL S 8O M A & 3206 L 7=,
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R T O TRIC, HRYWEORGICIDEETIAON R ST,
6,000 mg/kg RE/H & 5 CIIATEHERUE 23 % HREE & b L T B ICIK
<, T, KEENELARICKI»- T,

M54 T, 1,600 mg/kg kLl B8 5-# D MCV LT 3,000 mg/kg
fal Bl B G- BED MCH (12, RHHRBE L i U CHERBMD 2 6 7z,
MK FECFHIRE T, BRYEORGIZL2EEIIA LN o T,
EFSA 1%, 1,500 mg/kg B 2L B4 G580 MCV O f Z ¥ INo R IZD
W, EEREIO X IV Bray EBEARENZY CORNMENLEED T
REFETHY ., FRIZATFLEMEGHERE L Tal) B3 bhholcZ EI2LD
EELE LR, (R T~9)

(2) fAEAR (8B) @

[I.2. QDI FR—RBETH D,

% (PR, 1 Bls, HE 17 P/8E8) 12 GAA B4 (0, 600, 1,200, 3,000
X% 6,000 mg/kg k) A 35 HRENREIE S Lz, (1) OmEMERERZ B
Fx. ARBTIE, FEEE L, BX 2 Biadd 20 ug/kg fikh, HERN 1
mg/kg kK Otk =2 U > 2 460 mg/kg BB OB E CHRIME TV 5,

RE RO BHEREZ HENE Lz, fokE5%RIC, £ 100716, 1M
TR O 2 B L 7=, IR 200 & OV AR AL 2 R 2 . 35 I OV I s B
M TRMmAELER L7, £2, miEH GAA B EME (GAA, 7 LT
Fo. ZVvT7F=r, Hey KOV7 2 JER) LHIE L=,

RBRWMAZEL T, ACRICEBRVEOEGEICLDEBIIALNR -
77

REX, &G54 21 BB LK ONEKE 5 %128V T 6,000 mg/kg il Bl 5
BEOBN, SREEL LI L CHEICE 72, ZHiE, 1 HY 720 ofikHE
ED, XREEL iR L CTHEICA R b oTclcd EB X b,

MEFHIMRAE TIE, EMEORGIZLHIEEIIA LN o T,

GAA ORHHZBE T 2 Mg 7 2/ BB IZ oW TIX, 6,000 mg/kg fid
BIEGH TR ATF UREOAFERKRNAOANV=F VIREDOFER
ERANRBLNTZ, BV T 3,000 mg/kg fAE R G THO N A LNTZ, H
BRI, IO OB LIIEBRMEORG LEET L LOTRNEE X,
ZFOMD GAA, 7 VT F . Z LT F = KO Hey iBEIZ., [T. 2. QI
L Tna,

Mk AL R A Tk, 3,000 mg/kg SEILL EREHOMERT L 25
7 o— LR BE TR R & PR L TRV S A B iu7e (3,000 mglkg fl kR
RO EIE N o72,), 1,200 T 6,000 mg/kg k&GO NV 7
Ut FREIZ, SRELEREL TAHRIZEK2 -7, 600, 3,000 X
6,000 mg/kg fAlftE GHEOR Y X7 EBREZ, BB LKL THEIZ

8 1,200 mg/kg fil Bt 58 D 7 n=16 Th > 7=,
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iy o 72, 3,000 mg/kg BRI LL B GRED T V7 I PRI, xFREE & g
L THEIZE T,

figigs EEIC OV TIX, 3,000 mg/kg fEHE G-1E D ik & OV gk o #8 %t 5
BN L TR o722, X0 A EORGERICIXREEDELH
HONZDoT2Z Enh, BN LOLEEZ L, 6,000 mg/kg &k
ERED g, B0 O O AR BB, RE O D= kFREE L bl L
THEICELS o T,

R L OVR B AR PRI A ClX . R E ORGSR 2 ZEBIIALAR
No T,

HEEE L. MET 7 AT I R ONZ o R BEEOIK T, EicmiEd o v
2T m—VIRELZRER L& 2256 AKARBRICEH 1T 5 NOAEL I GAA #
A& LT 1,200 mglkg ikt & &z 7=,

EFSA X, A FNVEMEGEERE+DICEAT D8N EE SN AR T
X, EHAETH D 6,000 mg/kg falsHE G HEIZHB W TH MEFRRAETO
BN LNl Enb, (1) ORBRTOBERIIELN-T2EEZ
oo L LR G, AF VM EERNH3IClMES N2 ARKRBRIZEBNTE,
KEH&ETH S 6,000 mg/kg k& GHET, (KERMNE &K OEEHERE O
KFERALNTZZ LD, ThvaxmEZB Ll L7z, Lo Z & LR
R TCIISBEEHICHRYE LA 2 BRBIM BB DN &2 E x|
EFSA /. 6,000 mg/kg filEt ORI WHETH 5 3,000 mg/kg ikl T
72, EHICZHL Y 1EBEEKWVWHETH D 1,200 mg/kg fiktz INEHICB IS
LEEMEEHAN Lz, (B8 7, 10)

(3) fAEAER (8) @

% O(WARE (FEE). M50 B, 24 PI/RE) 12 GAA %z 10 B FEE % 5
(0. 400, 800, 1,200 Xi% 1,600 mg/kg fikl) L7z, 60 #Elis THEK L.
ZOBRBEMLIZINZHONT, ZHER, BIEREAOHRECTELBE L2, *
7o Wb L2 o 5 BIE 72 PI/EEZ, GAA ZIINL TWARWEE A 42
MR L, (RE., SPRHEIE K OE R 2 HE L,

800 K& T 1,200 mg/kg il Bl 58t Db RIT ., *HREEL T 1,600 mg/kg
AR BRI R THRICE P -T2, METRITHBRIE DR G2 L 5%
BIIA LN NS T=D T MERDENL, THEROEVOFERTH -T2,

SR U7 HERS DR K OV BHEREIC DWW T, R EoRGIC Xk 5%
BIX T LR o T, 800 KX 1,200 me/kg fil k4% 5B OBt R 1%, %t
FERE K TN 1,600 mg/kg falBHE G REICHERTHEICES o To, (B T)
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. EFREF O

1.

EFSA [Z& 1T A5

FEEDAP /S /L1%, 2009 FFIZIEEHH OEEHRINS & LT, 2016 2R
B, FE, HEHEEKCKAOERRNME L CORMEZEEL T, TOW
KX, UToEtBY ThD,

2009 FOFHI TIX BEBITH T L2 LI ONT KEm FiEHED 1,200
mg/kg FRORZEMEICET A RBIIEMI N TWaholzZ Enn, HIKH
FHHED 600 mg/kg FE A REWICKT L TLEETHDH EEZT-, 2016 F£D
R CIE . AREEHESINY) Ot R BV KT DRI, A T VM E RO
MICEBRLTWD LI THY, SEHICHEZRED A FLVEMEERNEGE T T
WALIE, GAA & L T 1,200 mg/kg fAEFORMIL, BEHBL P FKICH L TE
RThHDHEBEZT, -, TRICKHT 2#EwIT. BEERICHIERTE 5, #E
K OMEB IR D@L, TR RELTWDLEOim & holz,

GAA [Z#EmEMEIT VW EE 2T,

FBREM 2 iz 28 X 90 HREIE SRR TALG N E X, #IL T, £
BEOFRMAHEY T 2EBMSTHY . PHELQFEEIIALN o T,

BRLEZLND GAA OFEI~D R RKIFME (1,200 mg/kg Sk 2575
5D THIIE, GAA DFEI~DIRIMIZ L - T, MR OO/ E T GAA,
J VT F Uk Hey REITHEHEEOZR2MICEAGRT 2L RBEICIE RO
AN 21 Py

GAA TR M OV TS T kb5 2 IEME K N2 JE AR X e v & B 2 7=,

2009 FEDORHETIX, FADHKEE L TPy 7Y 7 2 MK 0.5%K& T
VT T RERK0.03%ETHI EE, 2016 FDOFEMTIX, IMEH. KL
OEE KA R ~D GAA O RKIENEDOZE2MEIZEEHC + 27 ED A F )1
KL EWE (AFA=USOWE, flzixa) . X240 0KO0ER,) &
VCEHXIY B NEaERNTWAZENEIRTHIEEZMMOMEICHILT D =
EERHERLZ, (ZRT, 8)
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V. BREEEZETE

GAA % JFR & 3 2 fEHR N O & 5 B 5 25l & F20E L 7=,

ABANL, RIRICT o EmxhiibLzboTho, 7a1 7 —H
A B~ O HELE TR R 11X 0.06% & STV D

AREEHIINY) DR TH 5 GAA 13, ﬁH%ﬁﬁM@kac IR S5
RO ICEBWT, ADI R ET D 4B X0 & H%ELTW\éo

AEBNZEENTOLDWE X, £ OMEARIL, BEAF O @AM & AL A
OHE - HEZEBET S L, ARFIOEHEB T E L TERLELSADOE b~
DR EBIIBH CEIRELE T,

xRV fEERR T, ARF O 1,200 mg/kg fEO TN E £ CHEEE
LA BRI T,

PLES, GAA ZFRE T D6 RHRIND 2N, BUNCHEH S DR IR
WT, BMEBEUTE NOREICEEL G X HARETEH CXIRELSE
2T
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(GBI - REBEFBT

I P < 24X

ADI — AEIGFA &

ATP VAV A IV

EFSA KRN £ i 22 4% B

EMEA RPN 2= S o T

EU R 38

FDA K E & FE 5T

GAA TT = ) HEfR

Hcy REVATA
HPLC-FL ot EmERR s v~ 7T 7 4 —
HPLC-UV WA EmERE s e~ NS T T 4 —
LC-MS Wik o~ 777 40— - BESHTE
LC-MS/MS Wik v~ 727 40— 207 DEERSITE
MCH R RIMERA~E 7 0 B &

MCV B AR i BR 5 FE

NOAEL I 7 Mk &
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1
2

10

11

The Merck Index 15th edition, 2013

TR=v 7 Ty NSt F T =Y ) ilE fAEHRINM s R A M
gE ek GEAR)

TR=v Y Ty XS ST =0 B fEHRIN R € F A
gEE IfER 1-2)  GEA®R)

R BE K ORI D oy B S B+ 285 (B0 51 4FEME 55 35
)

BWMEZEFEES  BNGFME T 72 (TEFAMET D8RI
WT 7o, TeF) VBBRET T, TRFAEBRT T
FoT=Nang@BrT TS NI UL BT U BT T
EReFs 7ot LFr 7y, e RaxoFab il VBEEGET v
Y. VUBE ) AT IALY VBBRIET T U CBRET T RN
VERRNET T TR S, ) 2007 4F 11 A

THh=v 7 Ty NS BEICkT A EE FEAK)

EFSA (Panel on Additives and Products or Substances used in Animal
Feed): Safety and efficacy of guanidinoacetic acid for chickens for
fattening, breeder hens and roosters, and pigs. The EFSA Journal 2016;
14(2): 4394

EFSA (Panel on Additives and Products or Substances used in Animal
Feed): Safety and efficacy of guanidinoacetic acid as feed additive for
chickens for fattening. The EFSA Journal 2009; 988: 1-30

THR=v T Ty RS ST =0 B RSN R € EF A
gr UIsfrgER 5-(2)-7  FEAFR)

TR=vw T VxRSt ST =Y ) Eife RN €A A
EE ISTEE 5-(2)-14 (FEAR)

Ringel J, lemme A, Knox A, MC Nab A and Redshaw MS: Effects of
graded levels of creatine and guanidine acetic acid in vegetable-based
diets on performance and biochemical parameters in muscle tissue.
Proceedings of 16th European Symposium on Poultry Nutrition 2007;
387-90

24



%

TT7 =T/ B ERIKE T HEHRINYIZ RSB MERZETICE T 5 FEER () I2o0
TOER - [FHROFEHZRIZONT

1. FEhEHM PRk 304E 7 H 10 H~Fk 3048 H 9 A

2. AL AvF—x%y b Trv I A Hix

3. RN 7T =2 Bl E R &3 A EERISINN AR D R in R AR B 5 5
R () 2o\, ERtoetBh, B - HROFELToT0 L 25, B
HIZER - HRIXH Y FHATLE,





