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fEHRIN Tl 2 77 = 7 Bl (CAS No. 352-97-6) T2\ T, EPEHRN
MR EREHEREZHWT, B EEZENMEZ E L -,

PRI W2l BR R 1L, RN ENRE (7 > b BA e MIEMCREED TH
L7 VT FonTe M, EE (K BATS T L), Eamtt,. StEmrE
(Zv b)), BEMEFEE (v ) FORETHS,

18 VE 7 M S OVFE 28 A PEI N AT AR BRI D W T ORBRIZE i STV
WS, FFEBEMEICOWVWTIEHR LD o2 AW RN FE LTV 5D,

BARFMEIZ DWW TIX, in vivo OFRBRITE I TWRWA, In vitro lZEHE W
T, MEZ AW IRZERE B, BRI E HWis 8 s 722084 Bl &
Ot PRI Y o REKE AW RaRmEFTRKBRoNThbEETH -T2 &
5. 77 =V 7 B (GAA) IZITAERICE > THEMBE L 25 Biam i
EEZT,

i AME R RER TA O e ERm M WL, REIET, B A, Chol s
KFThHoTo,

P2 M T M M OVFE 8 AP BRI DN AR B 38 AR R R BR I T il S L T W 72 s |

ZEGRTHLH OO, B (K7) KO3 6 (BHEE) ICxtT 2 EEEII AL
LRI o T2,

fi At F R T 572 NOAEL @ 9 Hig/MEIX, 7 v b & H 7= 90 H
At BEERBR A b T Chol OEAIZH-S< 66 mg/kg KE/H Th
> 7,

CAA ROREM TH L7 LT FUrE5d. BHEWOEERNMETHD Z &)
5. B MIAAREZBEUCUTHEFNIZERLTWS, &5, ZLT7F 20T
. KEF 7T0kg Ot FOEMNIZIT 120 FHEL. 1 Y720 1.7% (K92¢)
M7 L7 F=icfiansd, REns 27 L7 F U I3ENTOEAKR LA
Ean B OERIZ XL > THli» T\ 5,

T2, BROBOEERABRICBW T, GAA 2kl & L CGaEHEHT 2
IR TlX. GAA B EREOF AT GAA K O Hey T BE 1356 FREE & ol L T
MU ote, D GAA HHGRED 7 LT F U EE IS 20 b A b7
N, ZTOEELZ, BRHEBY THRE SN TOIHRAFTERELHEZ Y R2DL 20,

PLENG, BIESEOLN T DAL LREIICHRE LIRS, GAA MEEHR
e U TR SN ARV IV T, ADI 28 E T 5 MBI &
L7,
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2. — &4
& . 7= ) FEg

$i4, : Guanidineacetic acid

3. kE4
IUPAC
#4, : 2-(diaminomethylideneamino)acetic acid

CAS No. 352-97-6
#4 : N-(Aminoiminomethyl)-glycine (1)

4. HFR
CsH7N3032 (2 1)

5. #F
117.11 (1)

il

6. EBER
H
HZNTN\/COOH
NH (BW 1)
7. EEREBMRUGERRKR

77 = 7 g (GAA) 13, & FEOEY OB gL OCFERICB W T, Tv
X DT IV IEN TV T IV N T UAT 2T —F (AGAT) 12X
STV NIEETHZ ETAR/kEINS, GAA L, FlEicksW\wTr 7=
JHEAF IV T AT 2T —F (GAMT) LTS TTF /UL AF A=
> (SAM) o AFNVEMEEER, ZLV T TR s (K1), TAxF=
BTV winb®D GAA DERN, 7 V7 F o OFRRKICB T 2 2318
FHHTCTHY, REERETH D,

DARFHEFIC W T, NS U CERREMME X N 2 0T SR O x5 &
BROLEPEFITE T ITO LR R TR T D,



TILE = 7w

AGAT

T =5

GAA

SAM € X F F =
GAMT t
‘L SAH => KT AT A
RAKI LT FY === ) LyF

\ 4
\7 S

1 KRNIZBIT D GAA O A AR K

KOMDMIET, 7 LT F 0L, 74— K2y 7T AGAT O R 8L %23
L TWDH, GAMT OFEIIIAET L TWAR WD L2RR I NT-, 72, GAA
IO VT FrOEGRIZ. AAIHHRETH S,

GAA DI LT F U ~DEHIZBNT,S-TF )V IVKREY AT A (SAH)
NET D, SAH X, AT T ) v U M OVKREY AT A > (Hey) (2hiK
DREIND, B MTBITDAFANIEEANT 2D S E OO DHFIE
FORAFNMALEREDOHEENS ., GAMT (12X 5 GAA DV LT F o ~DAF
JABIZAEZEDNDETDO AT NMALKIE LD & SAM 2% BT D2 L RRES
iz,

GAADFZIZE T 2N L T AHARBERIZD RV, Lo LR 6,
s K TS D i A A DS A I O MR I D i ik & AR e TH D 72 oI, Bick
75 GAA ORI =RITE N EBZZOND, FTo. 20X 2 BMETH D GAA
X, Bl S HE S G D,

2007 FIZHE I NTZEHE HWZMZE TR, GAA OB WRILERZIRIE X 1
72

GAA D@ <hbr 7 v7rF ik, 7v7Frx¥F7—€ (CK) I2L-T
ATP B V) VEEZZITEY , RAKRZ LT F IR, @B f X — 1 g
EEOITHEME O&EE 2R3, (BH2~4)

ZDZEND, A ~D GAA N X B B O FREFE SR R 0 o E ) B S
NTW5DH,

WAL TlE, GAA ZJFUKR & T 2 EEHRMW T, EU R OCKEZ4AD &35 20
NELL EICBWTRERAISNTEY , BEXIIKHERICEH A TS, (ZH
5. 6)

AARTIL, SRR X TEAEEG E L TEEH STy, £,
NAMZFBWT, B FHEELIELSBMY E LTHEHA S AT RN,



AL BRMOKEE DY GAA ZEEHRINICIEE T 2 2 LIS tEv., B4 T8
BHD GAA OR SRR E AL O ZiF N s Tz,



I Z2HIZERLIMEOHME
RN E T, fARRIIEEEEEHAER % 5KIC, GAA OFEMICHET 5+
TR R AR L T2,

1. KRB ER
(1) AREIREEER (v k)

Z v b (Wistar &, 6 H#n., ) 12 GAA Z R G L, & 5% 0 MmiE
OV lg S Hey 38 37 QNS AFI&  SAM & O SAH B % HPLC (2 X - CTHl
E LT, £, b 22T 4= B &aklEE (CBS) DOIEMELZRIE L
77

EB1 LT, 7y b (53X 6E/E) IZGAA % 10 AR5 (0,
2.5, 5, 7.5 X% 10 g/kg fikl) L. Ffk#&x 5% O MmAEF Hey #=E. Al
SAM K OF SAH 2 & 3 QN ATl CBS s M2 HIE L 7=,

5 KN 10 glkg il BHE G-#E O MR Hey IREIL. *HHEEE LKL T, &
WZEI 255 KN 421%I(2H8 0 L 7=,

FFlg T SAM IR 13, GAA O HEKAERNIZHEAD Lz, SAH KT Hey i
FEIE . GAA O FHEERAFICE I L-, iR & LT o SAM/SAH i,
GAA 5 IZ X > TIKTF L7,

Frigi CBS I&MEIX, GAA O HEEKFMIZIK T Lz,

EFr2 L LT, v b (6E/FE) 12 GAA 2 1, 5 X% 10 HREHEEEHR 5

(5 g/kg Kl L. &&EG%OMEEF Hey JRE. g+ SAM & O SAH
BEEF ONCAFNE A CBS iEHEARIE L7z, 1 KO 5 HHEGREIZIE, GAA &
RN R 2 224 9 KN 5 HMAEE L7z, sHREEIC I, JEaae
AR EE L 7o,

MAEF Hey M X, 1 HM & GREOEE N GBAEE & il L CAHEISHM
LTCEBY, FHEIREOREIZEL T\,

Al SAM ¥ & O CBS 1ML, 1 H R 5-FE O IR FE & ONE ME 2 5 i
LR LTARICIKTLTEY, 5 HEMU ERER EFRKOKETH -
76

A SAH ¥R 1%, 1 HB&RG-FED S IREE & el U CH Z ICHN
LCW2y, 5 HE L EBGREOREN FEEREDRE CTH - 72,

JFigH SAM/SAH thid, 1 HF#&GHO X REE & g L TAHE I
Mmolen, 5 HEILL ERGHOBEENLVIKRETH -,

JFlg A Hey IR X, 5 BRI LR GHEORENS X REE L LR L THEIC
m <L FEREEDIRE Th 72, (ZHT)



(2) AREEHER (35)
@ 8 HREREEKREHR

*

FEIBIC I =2 — L&A SEF2LIHE (WA, 34 Bim, K8 PI/HE) I GAA
WA %A 8 HFEAEEYS (GAA L L TO0, 0.6 XX 6.0 gikg fikl) L7z, &
YD 4 ARNIBEMEHIR & L, %0 4 BRI CTREOCEZER L, GAA, 7 L
TFUORORT LT F=RES HPLC IZ L » THIE L 72,

JREOHEFR GAA, 7 VT F U RO VLT F=VRBEZFER LITR LT,

SIRBEDRY GAA, 7 VT F U RO LT F =V BETEPBRELY &
Motz 6.0 glkg fAEIREGREO R K OV FEH GAA, Z VT F UK LT F
SR, REEN N 0.6 glkg fABHE EREL VA BEICE o T,

IREEF 5RO FE D GAA =2 D HH L 72RO HEiE Y+ GAA, 7
LT FUo R L7 F=ramh b5 M LT ENFIHAEEL R 2 1R LT,

W EIL GAA OREGEIZEEBIN>T20., REOVES GAA &N D
B U ENFHRIZ, 0.6 LT 6.0 g/kg AR5 TENEN 83.28 &
W 71.34% Th o7, ZDEIT, GAA DREEOEINIC L2 b D TH - 72,

JREFHE S GAA, Z LT F U RO7 LT F=v B bEH LEERNFIH
FiE, 0.6 L1 6.0 g/kg fABHE G HETENLI 76.21 L TN 45.6% Th - 7,
ZOEIIT1I0HED GAABRGEEOGAITENFIHEARESSETLEZ &
BN GAA DI LT F U RO LT F = ~OEHEOEIMNIC L 5 48
Rz, ZnoofR@mERICHERT 20 0EELALTNWD 2 &
ZoRIBLTWS, (BH8)

1 H=a— L ZEEL-BICBIT S GAA 854 8 A MR 5o R kO
#H GAA, 7 VT F RO VT F=E (mg/kg? ™5/ H)

GAA % 5 & (g/kg i k)
Pt INEP S 0 0.6 6.0
(0) 2 (37.68) 2 (359.2) 2
GAA 3.374% 9.549 b 102.624 ¢
bR g VT I 1.072 b 2.141° 29.430 ©
J VT F= 3.395 b 4.789 P 66.965 °
GAA 0.098 b 0.334 b 4.217 ¢
# g VT F 0.169 P 0.266 P 0.826 ¢
J VT F= 0.000 0.000 0.000
n==8
a: BEMEAE Y-V O GAA EIE (mg/kg75/H)
b, c: MERRT LI, LT AT 7Ny hREGENILETAEEER L, RCLT VT 7

Ry PREENRWVWEAITAEZED Y (p<0.05),

2 REODCEZXB L TEHRRT 272D =a— L &2EEF LT,




#2 Hoa—LEREEFELEBICBIT S GAA #A| 8 A MR 5D GAA K
R K OMENFIHE (%)

GAA # 5. & (g/kg fil$})
W U 8 SV AR PRI =R T+ \8IKE
0.6 6.0
e 99.40 98.80
GAA EDO B L EH LIZAKNFIHHE b 83.28 71.34
GAA, Z VT F U R v T F =8N
N SN LI E 76.21 45.6

a: WL R=(GAA E & — & 5% 0 #E D GAA &+ ANKMEIET GAA £)+-GAA & X100

b : AKNFIH FE=(GAA B E — & 5% D #E P GAA & — 5% ORT GAA &+ WK ME#H
GAA &+ NIRRT GAA &) ~GAA EH & X100

c: Fikb 0EHAOSFIZ, EHBDOEKPIRFIZ LT F RN T LT F = &% GAA
BICHBAELZEZ2NZ, NIRPEERRRPZ LT F U RO LT F =0 EE GAA 1T
HL-BZMz27-b0% GAAERE TR L,

@ 35 BREEREEHR5HER

% (W AR, 1 B, 2 256 PI/EE) I GAA 4] % 35 A BRI S5 (GAA
ELTO, 0.6 XI%6.0 glkg fidflt) Uiz, BH5BLA 14 AT A ¥ — % —Ffid
Bh, 0 oWIMIZ 7 v U —fE 268 Lo, &S BICARE 10 3056 1M
WAL, migEh s vrF o2l 7 V7 F =% HPLC, Hcey =
EAE LC-MSICX-oTHIEL, £72, BBREEGEHAOERICEEE 20PN
FFBR & OB s i 2 BB L, FRES L2 5 Py oilkte 1RehicE Lo b
ZETA4REE Lz, HIEAE K HRAT GAA, 72 LT F U kT VT F
= ViEEAY HPLCIZ X » THIE L7 (EEBRARH),

Mg s v7rFo, 77 F = KO Hey IBEA# 312R LT,

6.0 g/kg fABHER EREOMET 7 LT F o 7 LT F =0 KO Hey BEIX.
0.6 g/kg fBHE G L L CHEICHM LT, 2 b OEESIT. IFIE
KO E AR A TR b vz b2 e L Cuhiz,

JFig e OISR A GAA, Z LT F U RO VT F = BEEE 4|07
L7z,

GAA B G5 BEBOHEMEW, FFEE OB HRICE T 5 GAA BEIT, B
Biehd LN, 7 VT FUBEIXEM LU, 7V T7 F= BT, 2/
DO TR S oo, MEHRA TIX Y V7 F o L Ak 23 2~
LTz,

INHLORERNL, GAA ZREHR G LELAE, TAX= K07 v
MHD GAA DT J RERNBEA Lo Rbvic, REZEEG L GAARZ L
TFUOEAICHER SN, ZORFRE L CHET GAAREMITT 52 L
DRME X7z,

F7o. GAARGENENTAE, MBEF 7 LT TF KRNI LT F= 0
JEREEML TWD Z ik, FIREOWEHHA A LA Z KB L T
D, 2L ORFYOHEMEEE ~OWENE KL TWD I ENRRBINT,

10



¥, AREBRTIL, 6.0 glkg SN 5B 0 M TR BN B R OV A 1%, kF P
BER U8 0.6 gllg SR 5 BE & Mol L CAIRICID LTV n, Bl
BT S NI o T, (BB 8)

* 3 HWIIBITDH GAA A 35 AR GHOMEFR 7 v TrF o 7 LT F
= KO Hey B E

. GAA # 5 & (g/kg Ak}
0 0.6 6.0
7 L7 F v (mg/dL) 1.18 2 1.07 2 2.59 b
7 L7 F=> (umol/L) 3.6 2 3.7 ab 4.2b
Hcy (umol/L) 42.9 2 39.1 2 56.1°

a,. b: HIERMFBZ LI, MUTA 77Xy PREGENILEFAEER L, RICLT VT 7
Ry MREENLRWEEITIAEZD Y (p<0.05),

F 4 BB D GAA BA| 35 A MHREE 5% O B & O 75 A GAA.
JLVTFUORRT LT F = EE (uglg)

i N GAA # 5 8 (g/kg Ak}
0 0.6 6.0
GAA 45.00 2 49.25 2 6.13
T Mk g VT F 67.4 2 90.0 P 132.5 ¢
J VT F= ND ND ND
GAA 4.57 2 3.01 &b 0.85 P
¥ 518 55 P g VT F 4,741 2 5,157 P 5,920 ¢
J VT F= 11.78 2 12.28 2 21.38 7P

n=4 ND : B BRF A O R AN H)
a. b, c: HIERMRBRITLIZ, RUT A7 7Ry bREGENLIHGEFAEERL. LT LY
77Xy MREENRWEAITAEEZD U (p<0.05),

(3) HAAERERER (E K)
@ HEHOKRSHER
fE 72 e b (2222 5%., B4 6 4/ GAA ZH AR O&KS (0, 1.2,
2.4 X% 48 g, 7N EE) L, BEERIWFRICEGH®R 1, 2, 4, 6, 8,
12 KON 24 B ICERM L, M GAA K OVZ V7 F U REZJIE LT,
BH5% D GAAKNBNENRT A —H —%2 K512, 7 LT FUIRNEEE T
A—H—%FK6IZrLT,
P RO EH Mg GAA A IX 2.940.3 pmol/L Toh - 7=, GAA D#
H &M, AUC 1L 2.4~9.3 [FICm L7z, 4.8 g/ NBEHREDH K
T2 3, LD GAAE GBI VABICEN -T2, DARIL, B5EOEE L
ZAF, NS BRDMEMB LT,
1.2, 24 KO 4.8 g/ NGO MER 7 LT FUREIL, BEATREDD

11




TNZEI 80%. 116% K U8 293%H3 N L 7=,

HERE A& 5% 0 GAA OFEpEREIL, KEEO RN LIIERE TH -

7=, (ZH9)

*b5 b MBS GAA HiERE AR GH% O GAA FNEIRE T A —F —

JE 58 (g/\)
1.2 2.4 4.8

Cmax (umol/L) 56.9+£9.22 151.3+ 17.5 P 418.4 + 89.6 ¢
Tmax (h) 1.33+0.49 2 1.33+0.49 2 2.17 + 0.58 b
AUCo~ (umol - h/L) 224.8 + 38.0 2 531.4+64.11 | 2092.4 + 453.2 ¢
WU Ty (h) 0.66 + 0.13 0.67 + 0.06 0.93 + 0.44
H2& Tz (h) 1.54 + 0.26 2 1.74+0.30 2 2.10 £ 0.36"
BT o yA% (L) 102.6 + 17.3 a 97.5 + 15.7 2 61.1+ 12.7"b
Bt oegy s )T 7 R

46.9 + 8.3 39.1+4.6P 20.5 + 4.4 ¢
(L/h)
WS 3o E R (h 1) 1.08 £ 0.21 1.04 + 0.08 1.22 £ 1.21
HRHEE ES (h 1) 0.46 + 0.07 2 0.41 + 0.07 2 0.34 + 0.06"
7 7w (h) 0.14 + 0.17 0.31 +0.18 0.38 + 0.32

n=12 Yy + YRR 2

a, b, c: /NTA—F—TLIC,. ALTAL7 7Ry REGENLIEAITAEER L, ALT
N7 7 Xy FREENZTVWEAIFTAEEZED Y (p<0.05),

#6 L hMIBTDLGAAHNBRORLGROZ LT F U RNEIE AT A -7 —

T R &58 (g/ N)
1.2 2.4 4.8
P G-l I BE 28.7+ 6.9 31.5+ 10.5 28.8 + 8.8
Cmax (umol/L) 51.7 + 7.8 67.9+17.12 113.3 + 31.3P
Tmax (h) 1.82 + 0.87 1.33 £ 0.49 1.75 + 0.45
AUCo~ (umol - h/L) 293.2 £173.42 | 311.3+199.82 | 536.9 + 264.8"
H Tz (h) 8.78 + 4.86 8.79 + 9.00 5.76 + 4.40

n=12 X+ YRR 2

a, b: ZBNRFGA—HZ—NIZBWT, RULTAL 77Xy "RESENAIEAITEEZEL, [
CT7N7 7Ny EREGEENLRWVWEEITAEZED Y (p<0.05),

@ eHEHMFEOKRSHAR
(22.3 £ 1.5 5k, B ctr 6 A0 (B RYICIT GAA T 12 4,

fEE e b

XHHEE 11 4)) 12 GAA Z 6 &R DG (0 XX 2.4g/N/R) L7, xti
B2, AX Y vra®&bG L, 501, &5 2 X 4 BE%IE I &K
BB HGRICIME Z BRI 5 & & HITR %2 24 FEEREL L | M if & OUR H GAA,
JVLTF RO VT F=RERZ HPLC I X - CTHIE L., iEd Hey 2

12



ErA L) T veAICLoTHIE LT BON-RENSL, AUCZEH L.,
BeHREE B CLER L7z, iEH AST, ALT, CK., y-GT &' ALP O
REMEOHEE Lic, £/, BEHRTPICH LN TZEBWER 2 ~7,

K5 FROEGHOMET GAA, 7 VT F >, 7 LT F =K Hey
JEZ2 K TR LT,

BEFROEGHDORT GAA, 7 LT F U KRNI LT Fo U BELHR 8
R LTz,

RTERBIRLIEBENOREB L AUC 2R 9 IR LT,

GAA B BEOIMEF GAA, 7 VLT F >, Z LT F =2k Hey BED
AUC /T, ®BRFE L L THEICKREN>7T2, —FH., KRHP GAA, 7 v 7 F
YRR VT F=REO AUC I, MBEMICAEERZITIA N> T2,

F 7o, MG+ AST. ALT. CK. y-GT KON ALP O EEZIEMIZ & i fEH I
HREREIIALNRNS T,

BH%OBIVERN., GAA B ERET 124 H 74 (58.83%) . XTFREET 11 4
54 (45.5%) ([ZA BV, MBET . I8, TR, fREESEDEIR TH -
oo THUHREWERHOBEE X, MBEMICAEREZTZALNR)P>T, BHEH®
KRBT, B HH B OFRE 156 5% 0 2 KL E TICHEITHELEZ DO
Tholo, BEHLE 2~6 B TIL, BUWERHIZA OGN 2o T, o, MK
AL FRBEEICBEE N A LN HE LS Hey MAE3TH D . GAA HEHEO
T4, MABEED 282N, (B4, 10)

7 b MIBIT2 GAA6 HEKROHEGHEOEREZOMIGEY GAA, 7 v 7
Fr, 77 F =2 KO Hey I£E (umol/L)

S \ o L Bia% GE)
WEXS | W) B > 4 6 G i1 5. )

GAA pagiict 2.8+0.2 2.8+0.4 2.8+0.4 2.8+0.2

GAA| 2.8+0.3 4.1+ 3.1 4.3+2.5 43+1.5

VT F XHHE | 33.1+£5.9 34.4+5.3 34.0 £ 7.2 33.7+ 6.6
> GAA | 31.5+10.5 46.1 + 14.0 48.1 +18.1 46.8 + 15.6
VT F xR | 82.7 £ 12.1 86.5 + 11.1 85.8+ 9.9 79.9 + 10.1
= GAA | 87.6+10.8 | 100.5+13.5 | 106.7+14.3 | 106.8+11.1

Hey XA 8.8+ 1.9 8.8+1.7 9.1+ 2.0 8.8+1.9
GAA| 9.3+£2.0 10.2 + 2.7 11.2+ 1.8 11.9+ 1.8

n=12 (7=72 L. *IBE#IT n=11)

S M AEH Hey BE2 . BTl 11.4 umol/L, %M TiX 10.4umol/L # B 2 2 %6 % &
Hey ififiE & I L7z,
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#8 E MIEBITDGAAG HEROBGFHEOREZDIRY GAA, 7 LT F
EOX7 VT F =

MERS | B | B R ing G :
2 4 6 (R &t 5-%)
GAA %fPR | 158.3+44.9 | 195.3+51.5 | 190.7+59.0 | 183.4+ 53.2
(umol/L) GAA | 162.1+43.7 | 231.3+109.9 | 239.8+90.1 | 264.3+ 105.2
7 V7 F | A | 22.0+5.3 26.3+ 7.5 25.7+ 11.2 27.1+ 13.0
~ (mg/L) | GAA| 21.0+3.5 32.7+17.7 34.8 + 15.6 40.4 + 26.3
7 v T F | kR 1.1+0.4 1.2+ 0.4 1.2+ 0.4 1.2+0.3
= (g/ll) |GAA| 1.1+04 1.3+ 0.6 1.3+0.4 1.8+0.4

n=12 (7=72 L. *IBE#IT n=11)

F9 b MIBITAGAA 6 HEIRAOKGREBRIZEBITHMIEF GAA, 7 L7 F
VR LT F o U BEETRICEFT GAA, J LT TF RN LT F =
BEMNGHET L7 AUC

T 72 ket 52 xf M RE GAA 58

Mm% | GAA (umol - JE/L) 16.9+ 1.6 23.8+11.6 2
7 L7 F 2 (umol - JE/L) 204.3 + 31.2 266.7 + 87.5 2

7 V7 F =2 (umol - #/L) 509.2 + 53.3 608.9 + 54.2 =

Hcy (umol - i#/L) 53.3+ 11.3 64.1+11.3 2
Jk | GAA (umol + #H/L) 1111.6 + 256.7 1368.6 + 468.6

7 L7 F > (mg + #H/L) 153.6 + 45.0 196.4 + 61.6

7 Lv7F = (g- /L) 7.2+1.9 8.0+2.1

n=12 (7272 L. *##IT n=11)
a: MEAEL L THEZD Y (p<0.05),

(4) PL7FVICEHAT H2ARNEBERER
® HwRERERAR (EK)

fEfE7ee b (24.04.1 %, B84, &MET4H) I, b HEZ VT F
FERLZVWESF (WZ2EERVWESF) 238Kk, mEH GAA, 7 L7
F, Hey K7 V7 F U REZRE Lz, JRE 24 FFfEREL, R 27 L
TF=rvEENEL,

Fo, EdRoRERO 2~16 HFAKZIZ, F—O#REICS A7 VT F
—KfnEKk s (21g/H (Tg/F% 3E/H)) Lz, Z® 5 HHIX, @
HORFETH-oTz, LB L FERIZ, MEEH GAA, 7 v T7Fv, 7L
7’7’“: VMO Hey BEIW IR 7 LT F=v &5 WE LT,

PR GAA, 27 VT F U R LT F=RBETRNIRF 7 VT F =
;ﬁ_@{ﬁl JERER 2 10 127 LTz,

VT FUoEREEORWEBEE O MY GAAREIX, 7 V7 F U IEE I

KXV AHERITEN»- T,
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mfEHr 7 v 7 F =2 KO Hey IBEIWFNZRFZ LT Fo&I, 7LV T F
COERDOEBIIL LN T2, (H11)

#£10 b MIBITAMEDT GAA, Z VLT F U RO LT F = BEN QUK
7 L7 F=®

. JLV7 T

HIE % 5B P M AW E

I 7E xF 51 T B 27 R
mAEd GAA — 3.12 = 0.66 2.02 + 0.54 2.61 = 0.82
(umol/L) + 1.66 *+ 0.88a 0.89 *+ 0.25a 1.30 + 0.76°b
m 4% 7 v — 39.16+10.14 37.92 + 8.73 38.58 *+ 9.19
TF

320.01 =+
—+ c -+ d

(umol/L) - 302.22 + 198.61¢ | 340.34 + 89.05 155 390
m e 7 v - 0.93 = 0.21 0.74 = 0.12 0.84 = 0.19
TF=
(mg/dL) + 0.94 + 0.16 0.68 + 0.09 0.82 + 0.18
i 4% § Hey — 92 + 1.6 74 + 1.3 84 + 1.7
V=353
(umol/L) + 9.7 = 2.3 8.4 *+ 0.9 9.1 = 1.8
Rz v — 2.07 = 0.59 1.04 + 0.17 1.59 = 0.68
F=r (g) + 2.40 = 0.60 1.26 + 0.38 1.87 = 0.77

M n=8 M n=7 2HWEHRE n=15

LT FUREREE L KR L THEZS Y (p<0.0002),
VT FUIEBRBE LB L THEED Y (p EAH),
LT TFUEERRE L L THEZE D Y (p<0.008),
VT T UIEERBE LR L THEZED Y (p<0.0001),

Q.0 oo

Q@ YL7FUoRBIZZEIMA
ANTIX, 1 BN 7 LT F T =D 1.T%0N 7 LT F = EH
ENDEVIRERDHY ., (KE T0kg Db b (7L T7F LT 120 g
Eode,) T, RENT1IBHYEEZV 7LV T7F o0 2g N7 LT F=00f%
WENDZZENSL, TOHOI VLT F U 2B XXH T IZEK L THl
DRTER By, (BH12)

IR RMOT vy NEHWEZ LT F U RO LT F=roR#ICET S
AN FEINTWD, BEMOKRBREFIR A7 VLT Fr2&b535 &
B CIZES 5 o ICREOmMF 7 L7 F BB IR mMEICE L, 1
MREE CREGATOKEIZRE LN, BIETIE, &5 305 ~1FFE#%ICcZ LT
FUBRETREMICEL, TOMIIFSY L0 EEEL, B5% 2 BR%
T TIEFIET 2 500 4 Bl 280 L Cb 7235 i 2SR S -,
—J., VT F=rorb5TiE, BEm T, &5 5 oRICREEIZEL
Tote, BT 208, MR CIE, BEG% 5~15 JREERICK&SMEIZEL-1%.
—EETHB L., TOMIIKEREMEBZ 52 3% hoTz, U EDKE

15



RNBEFIT, 7V 7F 0%, BBNICKEEZEHL TRE~PREIND
B, Z VT F= BB EYE L CTREMORIE~TxEnDs 2
EMTRREShD L Lz, (Z2H13)

2. BREHAER
FRERB (1) ~ (9) 2BV, ik (MU MmE) & OHRE T GAA,
J VT F 7 VT F =0 KO Hey 2EORIEGIEKR OBHRAIZT, £ 11 ©
LBV Thb, (BZH14)

#£ 11 1mg (i SO3inyE) M OWEMEF GAA, 2 v o7 F v, ZJvT7F=K
O Hey # FE O I E 5 15 K& O H R S

Y] ) st 52 $H W E J7 1k T H R 5
1% GAA K - % LC-MS/MS 0.9 umol/L
g VT F v K - 5 bk 0.00131 mg/dL
JVvTF= iZ3 bk 0.177 umol/L
5 SRS 0.1 pmol/L
Hcey JK LC-MS/MS 0.1 pumol/L
5 LC-MS 0.1 pmol/L
HEL ik GAA K - HPLC-UV 0.2 ugl/g
g VT F K - %5 HPLC-UV 3 ugl/g
JLTF=v R HPLC-UV 0.02 ug/g
e HPLC-UV 1 pug/g
Hcy iZ3 HPLC-FL g, 5P 0.42 nmol/g
B fi% 1.98 nmol/g
= HPLC-FL JFlg&. A5 0.42 nmol/g
& 0.65 nmol/g

(1) ZEBHRBR (K

R (ZZMefR, 33 Hiln, MEMES 24 BE/BHIC GAA RAI% 42 B REREE& 5
(0. 600, 900, 1,200, 4,500 Xi% 6,000 mg/kg fakl) L7-, fakx, # 5B
14 BB ETE T L AZ — 2 —f@k, K0 OBFEIIT A 2 — 2 — 5z i
W7,

REBGRICEH 12O MEEHRILL, GAA, ZJ V7 F 2, 7 VT F
=V KO Hey BEAZME L, £, REEGEHZICKEE 6 1O T, &
B AR ZERILL,.GAA, 7 VT F o 7 VT F= KO Hey IBE LT,

kb GAARE Z K 12 12 LT,

4 215 TV O RMER O NEILA ) O O AT O F ISR SR (TR
g—H—) EEZLND,

5 216 TV O KHE RO NEFLHM T O b BEFL I & T O RIS AT 2 f
(R =5 —) LEZDND,
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# 12 ik H GAA RE (mg/kg ff})

=18 VERL P
GAA §2 5 : fAEFH GAA IR
TVASL =S — AL ==
0 <1 <1
600 727 571
900 996 779
1,200 1,230 1,150
4,500 4,480 4,600
6,000 6,040 6,020

# 13 KITBIT 5 GAA 42 HHIREEHE: 5% o i 5 .

MmAE, . BEE&E OHRFE GAA, 72 V7 F o, 7 V7 F =2 KO Hey
A2 13 1R LT,

4,500 mg/kg fEHLL B G REONTIE T GAA IRE X, 1,200 mg/kg kL
THREREL L CTEN -2, 4,500 mg/kg kDL B3 55 0 BTl M OV
&R 7 v F e R, IR & R L TENE R 8~15 LT 5 DR
JETH o7, 6,000 mg/kg kG- OB hEH Hey #R 1%, xR & Hoig
LCHEILE»- T,

B, HIR LR, 900 KT 6,000 mg/kg fil Bk % 5-BE D i O #axk K&
OVFHF E e, RPREE & el L CHREIC®m 22> 7228, 6,000 mg/kg £l kBl 5
FEONFIRICHRBEMAS O REFT XA N e ho Tz, Fiz, KREKOREE
EREAZMEL., MEREZEH LR, R5ICI2EEIL LN
o7z, KR & R AL F IR &2 Fhi L 72/ SR> Tk, # 51
LDEEBIHL N oz, (B4

M. B gk M OV A H oD
GAA, Jv7F v, 77T =Kk Hey EE

o e P 5. 8 (mg/kg ik
S WIEX 5 0 600 900 1,200 | 4,500 | 6,000
GAA(pmol/L) 8.02 9.22 9.42 9.72 27.7° | 20.9ab
VT T 1.8 | 25 | 25 | 220 | 3.95 | 4.3
i g (mg/dL) —
AEhaid 88.8 90.8 90.6 92.5 | 101.3 | 96.3
(umol/L)
Hey(umol/L) 15.62 | 15.5° | 15.42 | 19.62> | 20.22> | 23.1b
GAA 2.2a 2.02 3.52 5.7 | 117.2a | 293.7b
JHF Wik JVTF 1302 | 276> | 3953 | 339ab | 1,056 | 1,940c
(uglg) |27 Vv7F=> 10.32 | 14.52 | 12.2= | 13.0s | 44.8> | 17.0a
Hey 1.47 NA NA NA NA 1.23
GAA 154 131 133 89 134 135
5 Mk g VT F 81a 1462b 215b 137ab 387¢ 378¢
(nglg) |7 v7rF=> 73 63 67 58 116 56
Hey 1.372 | 1.692 | 1.662 | 2.28%> | 1.932 | 2.96P

6 ZMMATITZ LT Fov tT#EHEENTWENR, JLTFUrORTEEZLND,
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GAA <1.0 1.0 <1.0 <1.0 2.24 1.24

fin A g VT F 5,759 | 5,704 | 5,555 | 5,831 | 6,019 | 5,938
(uglg) |7 v7F=v 41.0ab | 78.7¢ | 40.52 | 45.8ab | 80.5¢ | 54.0P
Hey 0.37 NA NA NA NA 0.57

n=6 (7272 L. IMm#ED H n=12) NA : JIEET,

a, b, c:[ALT N7 77Xy "BREENLIHEITAFELERL, RILTAVT7 77Xy hBREE
N WHEITAEEZED Y (p<0.05),

d: 7 V7 F=voAMiEralels LTW5,

(2) %REBHER (8) O

% (WM, 1 B#s. M 256 PRI GAA % 35 HREEEE& S (0. 600,
1,500, 3,000 X% 6,000 mg/kg falkl) L7z, ffhix, 564 14 HL %
TIEA X —H —fkT, 70 oL 7 v v —fkss i,

RAEHEG 1 B RIS 20 P70 & KN & O 5875 P 2 BB L ALk GAA.
JVTFURRI VLT F=UREZNE L, £, BEEE 1 BRICE
B 10 P miEzsRRRL, 2V T7F v, 7L T7F =20 Hey BE %]
E LT,

fAfth GAARE 2R 14 IZR LT,

* 14 fkH GAA IRJE (mg/kg fk})

GAA #r 5 & fREH GAA IR
(mg/kg fiak}) AR — A=y
0 <0.05 <0.05
600 592 586
1,500 1,451 1,529
3,000 3,496 2,966
6,000 5,634 5,883

Rl N O i A GAA. 7 VT F o RN VT F = REAZF 1512
Mg vrFor, Zv7F= kO Hey IBEZ# 16 IR LT,

JFlgH GAA R 3,000 mg/kg kOl E# 58T, KA A+ GAA I
JE1 1,600 mg/kg Bl EHEG-HE T, GAA &5 E DI EWEA LT,
FEfg e O i A K i 7 L7 F o RO VT F = B E IR BRE
PEIZEEIN L 72, mAEH Hey IO EH- 23 & m M &0 6,000 mg/kg il Bl 5-
HORIZHA LT,

72 MR F AR A & £ L7285 5. 1,500 mg/kg fa Bt UL E# 582 MCV
DEEREMNB RSN, 2>\ T EFSA %, JFKIZEMEEGR O e 4
SUBI2, ERELOaU CDOREICEDEERL TS, (BK 3, 4, 16)

THEMI5ICBITA T oA T —HEEO THI#EH] YT 5:E2615,
s 215 I8 7 A 7 —HfAEO THR#H) CTHYT2E:E2615,
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# 15 H|ITH T 5 GAA 35 HMIREEHK 5% O RFlg e O i W GAA, 7 L

TFUROT LT F=EE (pglg)

o v N GAA % 5% (mg/kg il kh)
Ak TExS & 0 600 1,500 3,000 6,000
JHF Mk GAA 45.02 49.3a 47.32 13.5P 6.2P
A a4 67.3¢ 90.0bc 113.22b 114.22b 132.42
g VT IF = ND ND ND ND ND
g 35 GAA 4.572 3.012 1.26P 0.78b 0.85b
A A a4 4,741¢ 5,157P 5,6782 5,8632 5,920a
g VI = 11.8¢ 12.3¢ 15.3bec 17.9ab 21.4a

n=4  ND : RS AR G

a. b, c: MEHRI LI, LTV T 7Ny FREENLHEEFIAEERL, LT LT

7Ry MREENRVWEAITAEZED Y (p<0.05),

# 16 HITHBIT5H GAA 35 HHIREER G %o 7 v 7 Fy, J L7 F=

» KON Hey

7 4 GAA #% 5% (mg/kg ikl
0 600 1,500 3,000 6,000
7 L7 F > (mg/dL) 1.2¢ 1.1¢ 1.3bc 1.8b 2.62
7 L7 F =2 (umol/L) 3.6P 3.72b 4.02b 4.22 4.22
Hcy (umol/L) 42.9b 39.1b 42.9b 39.6P 56.12

n=10

a, by c: IEHRI LI, LT AT 7Ny MRGENDIHEEFAEERLL, LT LY

77Xy MREENRWEAITAEZD Y (p<0.05),

(3) BREHR (3B) @

% (WAFE, 1 B, & 17 P/EE?) 12 GAA BLFI10% 35 HMIRETE S
(0. 600, 1,200, 3,000 X% 6,000 mg/kg falkl) L7=, fakHE. D 21
AT A Y —%—fh, 0 0 14 BIZ 7 v v —fetz Aviz, ks
Bz, AR 10 P26, MRk T ZERILL, GAA, 7 V7 F v, 7L 7T

F = EEKL O Hey BE %2 H1IE L=,
fA kBl GAAREZR 17T IR LT,

# 17 kT GAA RJE (mg/kg k)

RHI £ 5 & GAA #% 5 & ik GAA IR
(mg/kg fil¥}) (mg/kg fi£}) A K — B — 7a—
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

91,200 mg/kg fal k&% G-HE D~ n=16 Th > 7=,
10 #HFNL, GAA % 97.6%F A TV 5D,
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MiEFH GAAL.Z L7 F o 7 L7 F =K Hey BE %3 18 1Z/Rx LT=,
GAA AR G B0V EdT GAAREIXIER Lz, £/, MmifEd
7 VT F UREIL 3,000 mg/kg fl L B 5 T Hey 2 1% 6,000 mg/kg
BEHTHEIC LA L,

#* 18 HITH T 5 GAA T3 35 A MIREFHK SR OMIES GAA, 7 LT F |
7 V7 F =K% Hey #E  (umol/L)

e "R # 5 # (mglkg il k)
Al 9
RER R 0 600 1,200 3,000 6,000
GAA 0.8a 9.2b 13.7° 44.8 ¢ 116.2 4
JVvrTFr 118 a 134 ab 123 abe 183 ¢ 281 ¢
J VT F=r 4.1a 3.82 3.12 4.2 4.4a
Hcey 74 2 79 ab 58 abe 88 abd 131 ¢

n=10
a. b.c.d. e: IERNLTLIC,. RIULTA 77Xy "REENLILEAITEEELZL, FL
TNAT 7Ny hREENLWIESITAEZED Y (p<0.01),

FFlid . gl O ER iR T GAA, Z V7 F v, 7 LT F = KO Hey i
JEA2# 19 IR LTz,

6,000 mg/kg fal Bl G- HE O g, BN &L OS5 77 N R GAA IR EE 1%, kTR
oL THEICE -T2, BEP GAAEEIX., 600 LT 3,000 mg/kg
AR GRS TR EE L L L CHEBEICE - T-, 7 LT F U EEIL, 3,000
mg/kg FEFL B F 5B O BTN M O 1,200 mg/kg fiEFUL_E# SR O B g B
WT, ML B L CAEICE» 2T, (B4, 17)

# 19 BB D GAA ®LA| 35 A IR 5% O P, B0 & OV 58 75 A
GAA, 7 V7 F v, ZvT7F =Kk Hey B (nglg)

o ot 1 A5 & (mg/kg &k
Ak HTE i 5 0 600 1,200 3,000 6,000
JHF Mk GAA 26 22 24 19 319
g LT F v 97 76 106 4062 893a
JLVTF= 0.6 0.6 0.6 1.1 2.62
Hcy 1.1 1.0 1.0 1.0 1.1
R ik GAA 27 502 45 1392 2532
g LT F v 65 73 91a 123a 2252
JVLVTF= 0.9 0.9 1.0 1.0 1.0
Hcy 1.6 2.0 1.6 1.9 2.42
a0 GAA 6 5 5 4 122
i Al g LT F v 5,026 5,036 5,373 5,687 5,825
JLVTF= 8.0 7.4 9.4 10.5 8.6
Hcy 2.8 2.6 2.6 3.1 4.42

n=10 ND : f R A i
a: ML TAEEADY,
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(4) BREBHER (8B) @

% (WHRE, 1 Hiln, B, GAA B 5-8E% 240 PI/EE, BG5S OV ki B B
% 280 P/HE) 1T GAA & 42 AHIREEK 5 (0. 314, 628, 942 X% 1,256
mg/kg fi k) U7c, Bt EEICIZ, o &b L, feHE, &0 21
AREEAZ —%—fh, %0 D 14 BIZ 7 v v —fetz Auvic, ks
®IT, R EREFEOR 18 B, BWiE XK OB REEDOS 21 P b H K
AL, GAAR OV LT F U BEARIE LT,

fil Bt GAAJRE A2 3R 20 IZR LT,

£ 20 fB GAA JRJE (mg/kg flk) =

&5 &

Lk 0 314 628 942 1,256 ==Y
AR — R — — 240 600 950 1,100 —
Javy— — 200 600 970 1,400 —

a: B3 OB TR % ik LT,

IR GAA ROV VT F U BER2E 21 2R LTz,

2 GAA B HGBEOFAY GAA BT, FErEXTIREE L ik L CTHEICE )
STz, —F, & GAABRGHOHAY 7 LT F U BEIL, B REE & g
LCHEEBIZE»S T,

BT ERZEMNT D & &I, REEINE L O RHE B 2 1 E L&A
BohRA2FH Lz, TOME, LERICHOWTIE, B EOKRGICL 5%
BIxAH LN o Tz, REEINELOFEEHEREICSOW T, #ERmE o
FRGRIE, MRS R L THAERE(RITA DN o T2y, fE2hE
IZOWTIE, 628 mg/kg flkEH% G R 2 R\ BB B B G-I, xHBREE L
kgL CHRICKESINT, (K3, 4)

BE (ugl/g)

&5 & (mg/kg fa¥h)
W E ot 52 oy
14 2 42 1.2 v
0 3 628 9 256 | (gt et )
GAA 7.594 1.30b 1.78b 1.21b 0.91b 1.410
JUTF | 4,6650 5,337b 5,370b 5,322b 5,689¢ 5,2154

n=18 (7272 L. F&ME(0 mg/kg fikh) K OG5 (Foky) xf B AL 1L n=21)
a. b, c. d: HIEMRTLIZ, LTV 77Xy bREENLIHEEFAEELRL, RLT
N7 7 Xy EREGEENRVEGERITAEZED Y (p<0.05),

(5) “REBHR (B) @
% (WHTE, 1 Hs, ik 780 PI/RE) I GAA % 41 HBEEE# 5 (0. 200,
400 X% 600 mg/kg fakl) L7z, fafhix, sBRHLG 10 FEE AL — & —
fAkt, 11~28 HE E Tl v U —fk, HVOWMIZT 1 =v ¥ v — ikt

21



WA T, S fé R 512 12 45 HE 30 P70 & T Mg Mo UMW 7% Y & £ B L L GAA.
VT FUOROPT VT F = UREERRE LT,
A GAA REZE 2 # 22 (TR LT,

* 22 @k GAA RE (mg/kg k)

- &L &
Bt 0 200 400 600
AL —H — <0.08 158 338 499
Jnay— <0.08 177 375 542
TA =y <0.08 189 394 587

FrigH GAA KOV L7 F U NZER I GAA, 7 LT F U kY
LY FoVREER 23R LT,

2 GAA B GO N GAA JREEIX, AT L i L CTHEICKD
ST, MR T 7 L7 F U BEIL, 400 mg/kg B EFRGREICEB W T
SRBE L B L CHBEICEN - T2,

BT RZEMNT S & & I, REEINE L O EHE B 2 JE LA
B2 B LR, fBmEoR I 2B IIA N 20T, (B
3. 4)

# 23 BWITBIT D GAA4l HMREEGEZOFHE O AR GAA, 7 LT F
VRO LT F = (uglg)

&5 & (mg/kg faEh)

HH A W E xF 52 0 500 200 600
prig  |OAA 161.2 215.00 205.0% 222.5"
B LT 45.3 52.0 48.8 54.2
i |GAA 23.7 13.7 6.2¢ 3.7¢
E’“;\E LT F o 3896+ 40067 43570 4560°
MR T Uy = 10.72 13.00 14.00 14.5b
n=30

a. b, c: HIEXNRILIZ. RLT L7 77Xy bBREENIHAITAEERL, RMUT VT
7Ry MREENRVEEIZIAEZED Y (p<0.05),

(6) %EHE () ©
% (R AFE, 1 B f, HEE 96 PI/EE) (2 GAA RA %2 42 A EHREF& 5 (GAA
& LT O0 XL 800 mg/kg flkl) L7z, fAkHI., &AIO 21 HEIZA X —%
—fAkt, v o 21 HREIEZ e v —fkte v, kG ®%Iz, &/ 24
PN SMEHAEZERIIL, GAA, Z L7 F U RO LT F = EELAIE
L7,
M GAA, Z VT F U RO VLT F = BE L 24 127 LT,

M 15 Wy 7 a7 —HfaEto THRPH] ITHYT25EE 2050, BFICHATAT
ORI T 2 ((EETH) &2 6 b,
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GAA B EBED GAA BEIE THEMNALIL, 7 VLT FUVREITIAEIC
Eho T,

REBURECRERZEMNT 5 & &I, REEINE & O EHE B 2 J & LA
BIZh 2 W LR R, R E R GO 1T, SHREEL i LT
ARICWEINTZN, HER, KREENEER OFEEHEREICHEBRYE O &
HIZX 2B xAonzhotz, (B3, 4, 14)

#* 24 BITHBITH GAA BH| 42 BERERGZOMEH AT GAA, 7 L7
FUoRR7 VT TF=RE (ngl)
#e 5 & (mg/kg SEHGAA & L Q)
8 x5 0 800
(737/765)
GAA 1.81 0.70
g LVTF 4,481 5,045b
LT F = 6.7 8.0
n=24

a: B GAAEE O S E (EixAZ—2—fk., Hix7 v v —ikh)—
b : XTHERE L ol L CHEZEA Y (p<0.05),

(7)) REBHER (8) ®
(WA, 1 B, PIECRH) 12 GAA 2 ikt 42 B R 5 (0. 785,
1,178 X% 7,850 mg/kg falkt & 72 B K H 1T BB AT I A ¥ — & —fakHC,
FRZ T 7 e U —fEHZ Z N ENIREER ) Lo, k&R G5%IC, &5
P16 P M O W i N 2 8RB L, I ClE GAA KOV v 7 F o Mg
WTILGAA, Z LT F U R LT F=ViREZHE LT,

fil Bk GAA JRE 2 £ 25 12/~ LTz,

# 25 fAEH GAA RE (mg/kg &k

Be 5 B
Rt 0 785 1,178 7,850
AR —H — NA 690 1,090 6,600
rav— NA 700 NA 7,750
NA: AHrET

FFig e OSBRI D GAA, Z LT F o RO LT FoViBELYR 26
WZos L7,

AP DWW Tk, m M E0 7,850 mg/kg k& H5H O GAA L7 L
TFURENGBEE L LR L TARICE NS T,

FEBE I DWW TIE, B GEED GAA B IIRTRRE L i L THEICIX
HRipgblghole, V7 F U RO LT F= U RET, MREEE L T
BEICEN-T2, (B 4)
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3 26 HWITH T D GAA 42 HMIREEHK 5% O RFlg ) O W GAA, 7 L

TFUROT LT F = BE (nglg)

# 5% (mg/kg fEH

L LR 0 785 1,178 7.850
bl GAA 922.7 a 14.6¢ 12.4¢ 103.9 b
i LT F o 85.4 131.6+ 116.0¢ 1.667.5"
W GAA 1.5 0.62 0.4s 2.60
ﬁ%;i I F o 4,051 5.109 5.192°" 5.667°"
LT F=o 14,9+ 23.6 24.40 34.0 ¢

n=5

a. b, c: HlIEXMRILIZ. RILT L7 7Ry bBREENLIHAITAEERL, U7 VT

(8) HREHER (3B) @

7y PREENROVGEIAEED Y (p<0.05).

9 (LFERET, 8 Hi. MERIARE, 40 PI/EE) 12 GAA #HK % 14 A MR
5 (GAA £ L TO0, 600 X% 1,200 mg/kg filkl) L7z, GAA B 5/iOE
X, BT A= RZOBEBEE R Z /G Lo, & GAA BE5 BT 2
(TR0 O 0 T 1.6 g/kg fik) 124072, BB 3B (7
X =DM 0, 1.6 i 3.2 g/lkg k) 201772, K&KEEHZIZ, &
BE 16 P M Z I L, MiEH GAA, M7 LT F U RO LT F =
O M AEF Hey I A2 RIE Uiz, 72 &8 8 P o BEs il N &2 B EL L |
GAA, w7 v 7 F v, 77 F =2, Hey KR AR LT F U REZH
E L7,

MG GAA k7 L7 F o N Hey A 2 25 2712, M5
W7 LT F o, 77 F =2, Hey KOVR AR LT F U BE % 3% 28
WZos L7z,

MiEH GAA K7 VT FUREIR, 70X =2 1.6 g/kg fakt#& 5-#IZ
BT GAA OHEERAMEICH I U, MR 7 L7 F= BB, IR
AR THoTZ (T—HIIREINR)oT2,), MAEF Hey IBE L. GAA #
HBIZXoTHEBE LRI oT,

B A GAA IBREIX, Z2< OREBTHRIBARRB CTHoT2Z &b,
WEINZ2hoT, MEHATRI LT F U ROHRART LT FUBET,
TV X = NGB 5 REN TiE GAA 2N BREMEICEIIN L 72, s A
B Hey JBEIX, 7 AF = U RZERHE SN TIE GAA 512 8> THM
TAEMPMMN LN, L., TAXF= RIS 5N TIE. GAA D
WP GREORE L, ML L CABICEN -T2, (24, 14)
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27 HITEIT D GAA WA 14 HHIREEHR 5% O MG GAA KO LT F

> B QN A Hey IR

5 & (mg/kg fEHGAA & L Q)
) E 52 0 600 1,200
10.1 @ 11.62 13.12 10.12 11.62 10.12 11.52

N=3
5 GAA 0.39 0.48 0.91 3.85 4.91 9.84 13.95
(umol/L)

V=4 N
i 2 Lo 14.2 19.8 28.3 22.3 26.0 37.1 43.2
(umol/L)

)l;'ﬂ’
32 Hey 155.4 178.2 134.4 151.6 170.5 150.5 157.7

(umol/L)

n==8

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

# 28 HWIZEBIT D GAA A 14 HRREER 5RO ARR 7 VT T,
J V7 F=r, Hey KOVR AR V7 F R

58 (mg/kg fEHGAA & L Q)

Wl 5kt 0 600 1,200

101+ | 11.62 | 13.12 | 10.12 | 11.62 | 10.1= | 11.5-

WU L N

V7T 9.4 3.3 3.7 3.0 41 4.0 5.1

(mg/g)

7T T = 6.5 8.3 6.8 123 | 126 | 8.0

(ug/g)

Hey (nmol/kg) 75.3 | 108.6 | 119.0 | 1143 | 783 | 82.7 | 70.9

RART LT Fo

(emolls Eo) 376 | 617 | 744 | 561 | 824 | 91.0 | 108.7

n=8

a: fE TR T LR = R (g/kg fil k)

(9) %RBHER (3]B)
% (WHRE., 1 BHils, 192 PI/EE) 12 GAA % 39 HFREEHE S (0. 600
1% 1,200 mg/kg el L7z, £z,
B2 N U 72 fal Bk & /G 8E U 7o, BaBHIE,
fAkEl, 14 2256 26 HEE T Z7 v U —fE, o7 =y v v —
fakt 2 Tz, & 5B 06 26 H1212, &R 12 P10 b Al N 2 B EL L | GAA
BRI VT F oA R VT F2REKRBRAZ LT F=2/ATP %

HE LT,

Rk GAA R A2 K 29 (IR LTz,
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£ 29 fE GAARIE (mg/kg k)

P
fel oy
0 600 1,200 (B % )
A M=K — 1 658 1,240 <]
Jav— <1 575 1,196 <1
T4 =% — <1 545 1,190 <]

MIERA AT GAA, 7 VLT F o RO VT F = BETRICE AR LT
F > IATP Lt % 3 30 12~ LT,

% GAA B GBHORTAHAT GAAREIZIKR T L, 7 V7 F U REITHEN
L7,

E. RGBT REZERT S & L b, REHINE K O EHE
WMEZME LI REZE B L, TOME, ECRICEBRDEOHK 5
LB BIIARON o1, £, GAARGHEORE, (KEHENE K O
Bl =13, BRMESRIEL R L CTRRICHEI N, TG L I1TE
TH SN oTz, (BH4)

# 30 BHWITBITDH GAA 26 HIFIREEHR GZOMEH AR GAA, 7 VT F U K&
(O 1/7%%//5& (uglg) WTARRARZ L7 F 2 /ATP t

%5 & (mg/kg &EH
T E % B o
0 600 1,200 (B M TR
GAA 8.2 2.2° 1.4° 5.9
JVT T 4,789 2 5,322 5,541°" 4,904 ¢
JVTF=v 5.5 6.0 6.1 5.7
RAKRZ LT F/ATP I 2.4 2.7 ab 3.0° 2.6 b

a. b: HIERMRTLIZ, MLTAVT7 7y "R EGENIHEBITAEEERL, MLT VT 7
Ry bR EENRROVESIIEREZED Y (p<0.05),

(10) HREHAR (8) @

 (WHTFE, 1 Hlm, &, #BRWE & 58 240 P/EE, F2VE R ORGP Xt B
B 280 PI/FE) 12 GAA ®AI L7 L7 F o 8AI %2 42 A REHEEEERS Lz, &
BREEOBRE L LT .GAA RIF B HREN 4B (7 7 =2 /iR & L T 0.031,
0.063, 0.094 XIiX 0.126%iFM), 7 L7 F U RAIEEREN 3/ (7 LT F
> & LT O0.04, 0.08 XX 0.12%FRN1) A QN B2 M K OVt FREE 23 & 1 B
Thot, fEHT, G5HEH% 21 HRIZA X —& —fk, Z0 offixs
0 U —fkE N 2, B s BB I T S MR SRR s Rk D JR R R A L B
PRI IT R AR 7 ¢+ v v 2 S — VBRI L 72k (R % — & —fid
b : 50 g/kg fARt, 7' v U —f@kt : 30 g/kg Bk EAAEE L7,

KG-BMG 21 BR A OREEGRICERELROEHEEZE L, c&k&5
BT BRI E B G HEI3AA 18 . RTHRERIZA 21 W 6 s il N 2 8B L |
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HAH GAA RO/ LT F U4 HPLC 12k » THlE L7 (EERAR
).

GAA BHI RO L7 F o WA 5RO IR THIN BT, Bk HERE & [ A2
BETH o7,

M GAA ROV L7 F Ui E A 3 31 1T Lz,

GAA BUAI B 5O 28 51 7 LT F o BAIRK 5.0 0.800 mg/kg fil kL Lk
e 5T T OV o A E D O 3005 14 o LA I8 1, PR R B X 0 A7 1S A
MoTe, —HT, ZNOLORBED Y LT FUREL, REBEEL VA
BlZmhrol,

B, HERLCEEEICKRGOREIL OGN RN, (Z]18)

31 H/ITBIT D GAA AL V7 F o 8A A 42 B FIREEE 5% O i

AH GAA KX O LT F IRE (ng/g)

WRINEFE a i 50 i ) PR

Joig

BeG e (meg/kg £k} GAA LT I

GAA #5| 314 1.30"P 5,337 be
628 1.78"b 5,370 be
942 1.21"b 5,322 be
1,256 0.91% 5,689 d

7 L7 T oA 400 6.96¢ 4,718 ¢
800 1.150b 5,472 b
1,200 0.00b 5,893 f

(EX 7.59¢ 4,665 ©

B P S R 1.41%0 5,215 ¢

n=18 (7272 L. Ptk O MEx AL X n=21)

a:GAA X iZ 7 VL7 F ot LTCoRINEE

b, c.d. e f:&EWEZLIZ, MLTAT7 7Ny ERGENLILGETIAEZERL, WU

TNAT 7Ny hREENLRWIESITAEZED Y (p<0.05),

(11) REHREK (59500

IFTH (F—u v Xy XT . 25 Bln, M 32 PI/EE) 12 GAA & 4 FEEE
¥ 5 (0.00. 0.06. 0.12, 0.18 X% 0.24%) L. H&EEEHIZIE2 %R
24 fHELEL L, JP 3 HAEZF L Db D%E 1 2OREE LT GAA, 7 LT F

VRO LT F oo ELSZ HPLCIZ Lo THIE L (EEBRALRH),
I GAA, Z VLT F U RO LT F = EBEA2%E 32 12 LT,
GAA B HEEDOBEMIZHEN IIH GAA, VLT F U RNV LT F = B

HEEAL 72,

(zH19)
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#£ 32 HTHIIBITD GAA 4 HEREEGZOIIF GAA, 7 V7 F U KW
JVTTF=URE (uglg)

w2 (%)
T E %t G 0.00 0.06 0.12 0.18 0.24
(0.010) (0.059) a (0.118) = (0.182) = (0.270) a
GAA 0.00 0.25 1.50 1.88 3.00
s LT F 19.63 24.88 24.13 25.38 26.75
LT F= 2.25 2.88 2.63 2.88 3.25

n==8

a : fill Bl GAA 73T E

3. EEHEHAR
GAA O EnmE MR R Z K 33 ICF L DT,

# 33 GAA OB nwMERERK R

PR ks A B R Y
in 18 )% 22 | Salmonella 62, 185, 556, 1,667, (EUT 3. 20
vitro | WA typhimurium 5,000 pg/plate

R TA97a, TA9S, (+89)
TA100. TA102,

TA1535
BET | FrA=—X DL | EBI =4in 21
ZEIRIE | A X —VT79 fillfa 0. 75. 150, 300, 600,
B | (Hprt FEAT) 1,200 pg/mL
(£S9, 4 Kpfass)
FhR 11 =4us
0. 75. 150, 300, 600,
1,200 pg/mL
(—S9. 24 WK uLER)
(+89, 4 FFfFMLER)
et iR | B PRI Y o8 | EB A 2 3. 22
FLE | ER 0.13, 0.39, 1.17 mg/mL
B (=859, 3 WpfELER)

Fhk B 2
0.13, 0.39, 1.17 mg/mL
(—S9. 20 FELER)
0.39, 1.17 mg/mL
(+89, 3 WF[HALEL)

GAA IZ2W T, Iin vivo DFRERIZEM S 4L TV WA, In vitro 2BV T,
AR 2 W TR IR 28R A BB, IR MR L HW B FRARAEERER, b
MR Y Rk EHWEREEREFTRKBRONTAbREETH -T2, L)
> T, B EELZESIEE - S EEMFHESIT. GAA ITITAERIZE o TH
B L 22 D BAnm T L B 2T,
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4. BHEHMHEER
7 v MIBIT L GAA ORAMEFEERBR O R 2K 34 IR LT,

# 34 GAA O PEFEMERRE R

5 ) Fil 1] & 518 1 LDso (mg/kg &) Z W
7w bk i3 5 i) % O >2.000 3. 23

5. BERaMtFEEHER
(1) 28 HERMEHEHER (Fv 1)

7 vk

HELe 7 O M A 2 SE i L 72
= GAA 58D GAA B E %K 35 2R LT,

#3565 Ty hMEeHW 28 AL GMFEERRICEIT 5 GAA #HE (mg/kg

(F344 %, 9 7 B, MRS 5 IC/FE) 12 GAA % 28 H R EH#¢
5 (0, 0.5, 1.5, 5.0, 15 X% 50 g/kg fiklt) % M AvEF MR BR 2 Fie S
iz, £z, 50 g/kg B8 51 K Ot FREEIC DWW Tid, HIC 1 8E (MERES
b VL/HE) ek T, GAA % 28 A MEEE G L | 14 A W 0 [E11E B 2 8% 1) 7,

— ke RE, B E, MR &R iR AR AR O R B

AE/H)
55 GAA B &

(g/kg fF kL) T il
0.5 45 46
1.5 135 138
5.0 449 455
15 1,246 1,259
50 4,390 3,864

50 ([a115 #ARRE) 4,626 3,826

M L& % 36 IZR LTz,

ZDIENIT, 15 glkg FaELL B3 G RE DO Ik} O 50 g/kg il % 5- B O i T,

fAEd Hey IBEO EAE N LT,

BRI hE 13 AR 28 1 5 NOAEL % 15 mg/kg fi k£t (59 1,250 mg/kg

(kE/H) L& 27, £7-. KRBRICEBIT 5 NOEL %M Tl 1.5 mg/kg f

EH. M TIi% 15 mg/kg Akt & F 2 72,

B2 Bk fR B P A 21X, 5 g/kg BB G- BE O 1T Chol
DD B H LT Z L b, BECxT 5 NOAEL /% 135 mg/kg KEH/H & |
50 g/kg BB G REDOME T —BOREARA R, KEK T, BEREAEN A LN
ZEMmB, MEICxd 5 NOAEL % 1,259 mg/kg A/ H &5/ & fIWr L 7=,

(ZH 3, 5, 24)
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%36 T k&S 28 B AR BRI

B 5N

B E5#E (g/kg filk}) Jiia il

50 - Chol 84, y-GT DN - RREEAR R, (REIKT,
(RE P&, B &
s

- k& LEFH

- ERERS A

15 - Chol 4 Ar 7z L

5 - Chol J#4

1.5 AriL7e L

(2) OO BMEZMESEM
(F344 %

A

HE (v k)
MEREAR- 14 PT/EE) 12

GAA % 90 HH2ZEE&KE (0,

0.5, 1. 3. 10 X% 50 g/kg fil¥}t) 3 5 Mtk m B Sk S vle, £72,

50g/kgﬁﬂﬂ&€uﬁi&tﬁﬂ%ﬁ$ ZOoOWTIiX, FiZ

1/ (MERES 10 PT/BE) %

X GAA 4 90 A HIREEH 5 L. 28 H W o[BI #IH 2 5% 1T 7o, — IR RE

%E\Eﬁi\mﬂ%mﬁomﬂém%m#E\
IREME %2 £ L7,

AN VT

EN

PRI

H O EERNE K O i E A5 & SR 9 2 W B AR A (S L Tz
4 GAA B 5RO GAA BHE A £ 37 IR LT,

(IR N fin‘ﬂﬁﬂﬁ
R 4 oo MR O RE &2 . R

#* 37 Ty hMEHWE 90 HEHaMFEERRICEIT 5 GAA BlE (mg/kg
KE/H)
Bh & GAA 1 &
(g/kg fA k) JiiE HfE
0.05 34 39
1 66 74
3 210 234
10 685 754
50 3,468 3,448
50 ([0] 15 ) I #E) 3,544 3,523

A& 5% K ONRIE B 7% o 4 o Hey IR E 2 & 38 IR LTz,
10 g/kg GEHL BB S REOMERE T, MIEF Hey IBEO EH R A ST,

12 MEIZ1X 90 AR, MECIX 91 AMES ST,
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#38 T v hEHWEZ 9 HREHAMEEERABRICBIT 2

[W17% o M AE T #8 Hey 3  (umol/L)

e A& - 1% B ONRIAE 4

5 & (g/kg kD Ik il

0 I A& 574 8.25 + 0.87 7.20 + 0.92

B 167 45 ] 42 9.56 + 0.78 9.41 + 1.09

0.5 e &% -1 8.42 + 0.76 6.756 + 0.88

i #& 5 -1 8.24 + 0.87 5.95 + 1.082

3 & % G- 15 9.07 + 0.86 7.06 + 0.62

10 & % G- 15 11.47 + 0.942 9.64 + 1.322
50 e & -1 49.44 + 6.432 25.54 + 3.372

(115 34 [ 1% 8.93 + 0.81 7.93 + 0.932

n=10(7=72 L. 0.05%% 5-£f D 7 n=9) B AT YE R 7

a: XEBEL L L CTHEZED Y (p<0.05)

BT R 2% 39 TR LTz,

B EMEF 1, 50 g/kg fl kR G CHEA OFBEEENRLONTZZ LD,
AR BT D iMfEREIC %95 NOAEL % 10 g/kg falklk (HE : £ 690 mg/kg
RE/HFY ., M 5 750 mg/kg (RE/HAMY) &2, £, 3g/kgﬁﬁ%ﬂr
G REORETHES Chol DA NA LT Z &b RRBRIZE T D 1
%9 % NOEL % 1 g/kg fkt, 10 g/kg fa kBt G- O i < M4 Hey 3 0
EAEBRB N2 s KRERICE T DHElcxt3 %5 NOEL % 3 g/kg fi k£
EE 2T,

EFSA (%, ARBRIZEITH NOAEL 125\ T, kDX HIcExT-, AR
BR D s Tld, ARBRICEH T 5 NOAEL 1% 3 g/kg filkl (H 210 mg/kg A &
[H. M 234 mg/kg (KH/H) ThHs, LL., GAA ®HNEEHAMD & L
THEHINTH, RHEwH kRO REHF Hey IREIX EHET, £ HEH
IZxt L TAREMIIZ GAA BIEOERE® A2 INCiE e 6720, Lo T,
fRBHARINY) O FEAT CTlX. Hey #& ii%f 72< . Z® Hey IRED b5 13
HTx D L uto 10 g/kg k& BRE CIIMICE BN L LN R o722
Enn, RRBRIZEIT D5 NOAEL % 10 g/kg it (4 685 mg/kg A/ H |
Mt 754 mg/kg {ZIKE/EI) thhEnNSsELTWS, (B3, 5, 25)

R B AR - FRLEREMTAE S, 3 g/kg fAEHE 5B ORE T M

$E Chol DA ENR BB NT=Z LD, HEICKT 5 NOAEL % 66 mg/kg

MKE/H .10 g/kg k&% HRE O T AEH Chol DD NAHLNT=Z LD,
MElZ %45 NOAEL % 234 mg/kg K&/ H & HIWr L 7=,
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#39 T v F&MW 90 A HESE R MERER IS 1 D E AT

58 (g/kg k) It i3
50 - NLPY AR AR S8 omifz |+ LA FE s JE 38 00 9 B2
it fh BR UL A5 ) A5 e AR LB W)
KRBT - (REKT
- MmAEH Chol Wi, TG &k | « m#E+H ALP, ALT KO
p v-GT L5
- B D PR 1 B $ETH - MR, RERE AL LR
£, R EE R
- EIE K OV R D SR R
HE5H
- AT M B R
- Ja iR D ZEHE
10 - L #4E A Chol B/, TG ¥ | - fiE# Chol JH
b
3 - 14 # Chol i AR 72 L
1LLF priAaze L

6. EMEHERUVEISNAMERE
F i ATV,

7. EBERESHRAR
EE STV, B, Z2EEETHLIN, AR T HIZETHLUTO
HEND -T2,
(1) £EEHHAR (B) <sEFEEH>
% (WHTE, 29 Bk, 1 5 PI/EE) 12 GAA % 26 RS (0, 600,
1,200 X% 1,800 mg/kg falkl) L7z, &5 24 % F CHERRKREZBRILL .
FEMRIREE | MG T80, RUdEEBNRE 8 L O 7 ia Rk ae 2 50 ~ 7=, B 5 1M
D& 2 BB L 72 MR, % (WHME, 54 Bk, M 17 PI/EE) 128
L, HFRAMELKOZREROBEIZH W,
1,200 mg/kg il Bt #% 58 O KGR IR FE . K 30 QAT =B RS -3, xR
Lo AEEICE»-TZ, 600 X 1,800 mg/kg ikl 57 O K& W £ K O
B H0L, MBREEERIZ%CTH o7, 600 mg/kg ikl 5 1 0§l E B ks 1
T, BB LFREIZTH Y, 1,800 mg/kg fEHE SR TIIARIZE N> T2,
GAA Bt 5-RE O 85 1 B fa g e & O TR A MR EFfEm A A2 BT,
GAA B HEREOZERIT, MBIV AERICE NPT, (Z/26)

(2) £EEHEHABR(STL)<SEEH">
YTH (F—nmy Ny XT 0 25 Hln, KE 16 PI/HE, W 32 PI/HEE) (2 GAA
Z 25 5 29 i £ CTIREER 5 (0. 0.06, 0.12, 0.18 X1 0.24%) L 7=,

13 EREMEL ORAHEB BT ORR LR LD Lnb, ZEL L,
M ZREBYHELOCBREHEAPBEORBRERRL 06, 25 L L,
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eI, fAEHEECE, EINOK VIR A, il 3 H ke T
INEELHT, 7o, B 64 HOZKEELZ AT HITOWT, JIKEEH
B HAE NS A REDIN 196 HIC >\ T, MR, ZHELZ2HF T EALD]
KSR BT DINOMLR E T T,

P G- T, BlENY O fEHE R, PEIIR K OV E &2 GAA B5 I
BN T,

ISR T I E OB 5 L EBIXA LN h o T, LE,
%%%%ﬁ#é%@%ﬁ&@%@%k4_ WL, GAA 512 X 24
DI BT,

X 52, 29 EECTEI LI 2L s, &8 80 P +°> 35 HEE T
GAA BRI O R 2 466 LU, (R E & OVEEHE s 2 0~ 72,

WIAEOROREIC, R ERGICEDEBIL N> T2, T D%
OREMEN EH L7, (/] 19)

8. TN E MR

(1) REFHHAER (V%)
7B X (NZW fE, M 3 J8) D R fE I GAA (K 0.5 g, A 4 > KICITAERE,)
BIRE LI —BE2AT U, B R s 28 F2 0 S vz,
#MEEER & LT, 1R GAA (0.5 g, A A KICEHEfE,) %fﬁiﬁgl,
=T E 3T 1HE LT 4RKME L, ¥—¥E2BRELEL
48Xi72ﬁﬁ&®&ﬁﬁf%ﬁ%bﬁo%ﬁ%u\&gﬁfiﬁEh@
Mmool
WERBR CREBMEIERANA DN holzZ e n, HERRABRE L CEMN
D 2 JCIZ GAA (59 0.5 g, BiA AV KICEMR,) ZRELET—E% 4 K
AL, A—FE2BRELSE 1. 24, 48 XL 72 B4 O R ER IS 2 Bl22 L
72
W) E] FR B M O BB BR I B W T BB, 8 M o Bk I OVRZ RS B 13 4
Lo T, (ZHR2T)

(2) IRFIHHAR (D5 F)

Y% (NWH f&, i 3P8) ORI GAA (K9 0.1 mL(E&E L L T 42, 44
XX 45 mg)) G L, IRENEMERBRAFEm S, 9 1 s L,
BHERRISORWZ L afER L, ftho 2 ILickE L, &5 1, 24,
48 Je N 72 K ICHR D It 2 31 ~ 7z,

3 IRICH L, E2H OB MELOCEOKINTIALNRhoTz, (5H28)

9. EDHMDIME

EHEIMO R EIEMICE END GAA ICETIMAITE LN o T,
R#YTHL 7 LT F iz o0TE, 4. K, B, EERCREOH AT RE
X, RA0ICRLICERBY, FRaxRBEEIREINATHD

33



#40 . K, B, FLCREOBHEST 7 L7 F URE (mglg) @

ELY) 7 A HR R Z M
4 5.02. 5.27 29
2.63~4.01 30
5.26 31
73 2.47~3.74 32
%5 3.87~4.30" 33

3.82~4.31"

¥ 2.78~3.46 30
o 5.00~6.45¢ 34
2.51~6.464 35

a: ZBREECTHR SN ED 7 LT FURBENRESN TV DAL, TD
DPRE Z#iPH TR LT,

b HEAIZHONWT, A L8 5 R OMMEOEE A& TR LT,

LAST, RS, FToST, MELARI T T M 2RO A T EE

d: 372, B, YN —RKORT AV FAX D LA DORFAFRE

o
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. EEMEEICH TS
. EFSA 12 1+ 5511

fAEHR I ORA L U C ORI 2 i L T2 (FEHRIM RN E(R) 17
T =V i A RAR L T BRI ) 25,

GAA |ZEEFEMEIE < BRI O 28 T 90 HMFEEGRBR TAHA LN
ZBix, 2EOFEMRHEICHTL2EBENETHY . THELFEETALNL
Nol-E LT3,
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V. BREEEZETE

BRI GAA 2D\ T, A i et 52 B R filh & 520 L 72,

GAA L, & FERUEWOEKRANHETHY, KNTZ LT F o, £LTY
LT F=r~EeRH D, GAADLL 7 VT F o~ W, SAH 2 6
Hey WK IN S,

HORNERERR TlL, GAAIERGHELAORGH L HIZ, GAA, 7 VT F
VEORT LT F= AT EE D R~ RS TE, £72. GAA OERRNFIH
X, REOFED GAA, 7 VT F U RO LT F=vEnbBH LESRE. 0.6
glkg fARHE 5-FE T 76.21%. 6.0 g/kg B 5#E T 45.6% Tho7-, B FDH
A% O #5306k Tlid. GAA OBEEIZIERIBIETH - 7=,

BRI, MEOEHIZBWT 1,200 mg/ke fEILL TG & TIL, &
W GAA BRE IR L L TED L 2 W XA T 28IETH - 7=,
W27 LT F RO LT F=RER, KT R L TEDL
Mo T, BTIXENT 2N RSN, FFiEE GAA, 7 L7 F U KRV
V7 F=UREIR. BEAOHE TR R L TED L 20 XN 58
M Toh o7z, Hey IZ2WTiE, MEHIZH VT 1,200 mg/kg kLT O
HROFHA KR ORI RE T, JIREEE R L TEDL 2o T,

T2, DT HDIIDOFRERE TlX, GAA REEOHEMIZHEV, Jid GAA,
JVTFURRT VT F = RN,

Bl e CiE. in vivo OREBRIZFE I TWARWA, In vitrolZB W
T, MEZ AW EIRZERE R, BRI E V285 72288 Bl
KOt FREIMmMY R EHWERAEREFTRBRONTALREETH -T2
ED . GAAICIXAERIZE o CTHRERBE E 2 b BEFEEIT RV EE 2T,

A ME R MERER T b e ERE MR AL, RER T, Bt A & O Chol
B/ TH o7,

18P T M OV S AU MERR BRI it S T Ze o,

AR A BERBRIZ, 2B THL L OO, B (FB1) KO 35 (5
AE) [T 2 EEBE TN R 2T,

fi A EMERER TS b7z NOAEL @ ) b /MEIX, 7 v &2 7= 90 H
WA SRR A b -mET Chol O Ici-S5< 66 mg/kg IAFE/H
Th o,

GAA, KM THL 7 LT F U RO LT F =N Hey X, £HEWY
DERAYWETHDLZ LD, B MNIAMLZBEUTHEMICERL TV,
I HIZ, Z VT FATOWNTIE, KEK 70 kg Db M OENIZIE 120 g 2317F
L, 1HYZ0H1.7% (F2g) 7L T7F=vicktans, R#tsns
J VT FUAIEANTOEASR T ELD L OERIZ L > THi» TV 5,

Fo. BMEDPHBOERARBRIZHE W T, GAA Z BRI & L ClFEEH T
DR TIX, GAABRGHOHAH GAA & O Hey 32 EE 1300 AL & ik L
THEIML 2027, BD GAABRGEHO 7 VT F U REITEINT 5Em & 2~ 56
iz, TOREX, BB THRESNTWAIHARRELHLEY B D
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5D g
B | R e o iw(mggg M@/;)
[Ny . ﬁﬂi E:E
(gfkeg FiIFH EFSA ML - gl o R
Zv bk |28HM ]0.0.5.1.5.5.0, | — HE - 135 (1.5 g/kg k)
dAarE | 15, 50 M ;1,259 (15 g/kg filkh)
M

1 : Chol JEi4»
M —RIRERE . (KE
KT, BEhtisa

90 Hf |0. 0.5, 1. 3. | : 685(10 g/kg | # : 66 (1 g/kg filkh)

dAME |10, 50 fiil k) i - 234 (3 g/kg il k)
= i - 754 (10 g/kg
fiil k) MERE ;- Mg Chol /D
#=PEFM ADI (mg/kg R/ H) — BHLZ2W
TV ADI % E AR LG R — —
ADI (mg/kg K/ H) — FrE L 722w
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(= v Ivervesfmg s A7 I —8 (GPT) ]
TANRTX VBT I ) N TV AT72T7—8
AST (=7 V2 I vt aig 7 A7 I F—18
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ATP TFE U= g
AUC L CFE) 3 8 IR P et i T i
AUCo-¢ e 5t RERET % F T oo ifn () Hh R B IR ) bl R T i R
CBS VAR FH B AR
Chol L AT a—/ b
CK TV FoxS—F
Cumax 1 ) H e v %
EFSA RPN B i 22 4 1% B
GAMT TT =Y ) HEBA TNV ET AT =T —8
v-GT VIV EINET AT =T —F
FDA K E E FE T
HPLC Bk e~ NI T T 4 —
HPLC-FL ORISR EmEREK I v~ N T T 4 —
HPLC-UV AR & mERAE s e~ N T T 4 —
LC-MS WK o~ T 7 40—« EEOHIE
LC-MS/MS Wik o~ 7T 7 40—« ZUT7 NEESITE
MCH B RIMERA~E 7 2 B &
MCV S 34) % 1 BR 7
NOAEL HEE M
Tuse > ]
Tmax 1 () HH 55 v 8 1) R ]
TG KU ZUkEU R
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