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B (B 22 A 233 5) & 11 550 S HOHEIZHESE | NDOREFEAHELR
IBENDRNZ ERHALNTHDHDE L TUEAFSBRENED DWE HEME)
EENTWD ha7 zra—/UZHoWT, JECFA X% EFSA FHlELE % TR SRR
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b haxtgl LEROEEORE T 27 = 2 — L OWRINERITH 70~80% Th -7~
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B EOGKED N ELE L TIIR L T\ Z b, BKREMNLDOHRKRAD b7
s — /Ui KEREEAHEE L ZA, 29~92mg/ N/H TH-T-,
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EEHRI (BB SAERRR Y € DIMDAIRLST DfiFG)

. BUESD—HE4
% havZzoa—
#i4, : Tocopherol

[ =ab
o- h =27 xzu—/ (a-Tocopherol)
CAS (df& : No.59-02-9. dlf& : No. 10191-41-0)
%4, (d 1K) : (2R)-3,4-Dihydro-2,5,7,8-tetramethyl-2-[(4 R,8 K)-4,8,12-
trimethyltridecyl]-2 /4 1-benzopyran-6-ol

B- k=27 = —/L (B-Tocopherol)
CAS (dF : No. 16698354, dl £ : No. 148-03-8)
¥4 (d 1K) : (2R)-3,4-Dihydro-2,5,8-trimethyl-2-[(4R,8R)-4,8,12-
trimethyltridecyl]-2 4 1-benzopyran-6-ol

y- k=27 =m—/L (y"Tocopherol)
CAS (d 1K : No. 54-28-4, dI{k : No. 7616-22-0)
B4 (d 1K) : (2R)-3,4-Dihydro-2,7,8-trimethyl-2-[(4R,8 K)-4,8,12-
trimethyltridecyl]l-2 H 1-benzopyran-6-ol

8- b= 7 xrm—/ (§-Tocopherol)
CAS (No. 119-13-1)
# 4 : (2R)-3,4-Dihydro-2,8-dimethyl-2-[(4B,8 K)-4,8,12-trimethyltridecyll-
2 H-1-benzopyran-6-ol
(1)

. aFR

o- h a7 za—/b : CeHsoOx

B-h =7 = r—/ L : CogHus0q

y- a7 zm—)b : CogHugO2

8- b=z 7 xzm—/b 1 CyrHueO2 (ZH 1)

. HTE
o b7 m—/: 430.72
B-h=7=zwm—/L : 416.69



yharzzo—/: 416.69

S ha7xr—/ : 402.66 (1)
6. EEX
a-haT3 7 a—)
CH;
HO
CH, CH, CH;,
HsC 0 CH
s CH;, :
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B-h=ar7xzu—
CHs
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O CH3;
CH,
CH;,
y-haZxzua—)b
HO.
CH, CH, CH;,
HsC (o) CH
s CHs :
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S-haZ7xzue—)L
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CH; CH; CHs3
(o) CH;3
CH,
CH,
(&R 2)
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NTEY, 7a~v BRBOATIVEOEKONMEIZL Y, o, B, yERUSEKICKA STV
% (B2, 4), ha7zo—LOAEMEMEIT, affz 100 & L7254, BiAIE 10~50,
YIRIZ 10, 8MKIZ 1 EENTWD (BIRS, 6), a- b7 =m—/Ld, B4 IV ERKER
DI b EWIEE HFIREER. o b3 7 = a— Uik L7 B TTPI K%
BAohE) PR LIEME R IR 2), F2, MRER O IAFET 284 L E A
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OHMHEEE LTER STV &R 3, 9), F7-, SRR E LT, Sk ox
FR O DMOBFR Sy OfRE B E LTHERSL TS (B 10), SDHIZ, &
Wi e LT, BRI U A ME, AHEERI E L HREESH TER ST
W5, (BH11, 12)

WIMZBN T, BHESRERS, b NAHEERS, SRR USRI & LT
Hanh<Ttng, (&H13~15)

fMa7za— X, BRI 5BEECET IR T 7 U A MEOE AL
VN, BEnfEARTE (BRFN 22 FRERES 233 5) B 11 5558 S THOMIEIZ D& | AOFE%L
B BENDORWZ ERHALNTHL b DL L CUEAFBRENED 28 (LR %t
SOME] EnH,) LT BERICED LTS (BIR16), A, 84ME k
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I. REEITHRLIMROME

AeHtiEL, JECFA X% EFSA fHliEEZ IS, a7 zv— OB o E
IR LT,

RAEEEP 2 B 2 IR LT,

1. RN - 3% - K3 - HEt

t M EENOEIRTAEZ IV EOREHFa ha 7 on— L kU0 ha 7 -zr—
NThDH, EX IV EIL REETHL7-0, M TIOBEMERE & & IR
YVEEKRT D, BT AT VEDOT AT VR Z 2 o ElL, RS/ MGk 27 Z
— BRI Lo TR S CERFRL L 700 RSN D E&EZ bivD, EX I E O/
576 OWRINERIE 20~TO%FRE & | ST L > TRE S BA DN, ZHULFIREREOE
W, BB AT N VT AT NVEOTZ AT VA a7 s —/L LR a2 T
H—/LOEWVNZE S HDOTHY , WINERICKEITRWE SN TnD, —FT, E¥IV
EffE, FRCERT2EEEZEOEBIRSGMIC LY, B4 I EOWINERITIREE
BrzT 5,

4 IV E VMG TZEERUC L VIRV IAE I, ZOFREITMMOIFE & & bilFk
17 B ARV IAENTY NS S, MIEIEER (A D, MR OF 1 < 7 1
MIEAEER ORI RREFFRD VAR & LB R—BlzL v FuIsur L afr ez
0. HgCERYAEN D,

figFoe s I v Eid, o TTPIZ L VW EBEEE Y R 78 (VLDL) I[Z% I ES
A, gD O It < i, BEMKERICAS, o TTP X, EZIED 5 b,
a- a7z m—L LIRSS T 5720, o b3 7 = o — L AMESERC AT A ERR
ITNb, 770 o TTP 1. o =27 = v —10 8 FEED KRR (RRR-, RRS-, RSR-
LR ONRSS TN D) T A~—Th D 8SS, SSR-, SKS-ZCF SRR-) ©>H, K
SR CH D do- ha7 zn—)L (BRRu- b 27 = 11—)L) |T% L Tl b &t &
VW, — 5T, 281K (SSS-, SSR-, SRS-XCFSRR-) 1ZaTTP & OFFMENMENT=D, FF
il CEECNHT SN D,

FHligi) & 3 S 4v7= VLDL VL, MR 2188 L7270 AR U AR 2 ™7 BRI
URBLRIELR0, ZHHDVREZ LRI EEN Lo b a7 = o — LSk~
S SN, ERNICa 27 2o — UASERIRIICER S0,

X 2V E OFEMHHREIL, 7 o~ VBRI L FHBESEM L SN CEL 72
STEINERF=F e Rk s u~vy (CEHC) ~OfF#ch v, FIchlETiTH
5,

i CAER L7 CEHC O—#Bik, 7 /Vv7 o fgfad = Ot a8E L, gz
LCRPUCHRE SN D, 2B, a- b7 x0—L X0 by b a7 2o — LD MRS
RTUN,

Fo, B IV EIFBHFERINDGEEZE XN TS, 7 v FOJEHIZIE CEHC %
RSN D Z &b, #MEloe 4 IV EIdHE b E# I E & LT IR
Lt LTHRE SN LB BD,

BAORGHOEFROEZ I EIZi, RO & O R OERNITIIN S 7% A8



2L CHRtt SN onEgEns, (&2, 4, 5, 17)

(1) ARERESHER (Sv b)
@ IR
Mgt U o g RO R =2 — L EHEE LZT v b CRIEEOWERIARB, 7

D) o+ _—fEHlce & Iy Ex—E#HETHEA (ha7xzue—/L & LTH 100 mgkg
(RE/ A, A KR OKE MRS, L, SNERERBR i Sz, ZOREE,
a- h 37 = 0 —)LOWIERITK 64% T o7, £7-. AR TIE, E¥ I EDKE
BEOFETo b2 7 2o —VOWIRME T Z EAEBHA L, —F T, yhar
= 2 —/LOWINERIIR 51% TH Y | yIED 50 FLL EOESHED.- b 27 =1 —/L % [F]
i 5. L C b, yIROWINERIIZE L Lo Tz, ZNHDZ E0h, ok Oy EDH b
BRI AL Z T W EZ b, (B4, 18)

@ et
T b GRFE. MERIROVCERE) 1Ca- ha 7 xmn—1% 1 2 ARRO#RE (35
mg/lt/H) L=k 2 A, 32 3~15% 0 PEk X iz, LV EHEOES- T, #IiT 25%
FCHEE Sz, RAFPEEINIA SN2 o T2, Ko F 27 = v — LA TR ER
T, 1EM O b2 7 = a— U@ RPICHEE S -, (BFR 19)

(2) ARBHREEER (UH¥)

VX (SfE, MR OVCECRA, (KE 1~2 kg) (2 UCHEfka Vi do- b2~
B —/l2 % kR A IR (RO, BTN UEERIR) T E- (10~15mg/lt) L., {RPNE)
REFRBR N SEHE ST,

RO E T, #5144 3 A TREED 74% 03 E P ICH S iz, R ~Odk T
FRD THEENTH o T,

TG, #8544 11 BREICTREED 10%18EPIZ, HEED 4% Rk
SN,

FRIRNR Tl 5% 20 ARICTREED 70~75%» S, £ HH 70~
80% 3 FEHIZ, 20~30% N RHIZHEEE 7=, (B3, 6, 20)

(3) ARBHREEER (&)
@ IR
T4 (RIVAHZ A FE, EEEABEES) [ CZda ba7-zm—/L (1,342 mg/fH) X
Xda- ha7za—/LEFHRLT =/ (ZNZ10 1,342 mg/5H, 442 mg/iH) ZiRETE
L, REICiE o ha2 7 2 n—/VRE%Z HPLC THIE L7z, XHREELEREL
7=
Mo 27 o — /VREKOEDOERE T A—F—%FK 1 KR 2ITRLT,
Mo b a7 = o — VBT, da- b 27 = 0 — VR ERETIIRE 14 Bi%IC K

2 BNLDAFNIZAFTR LT H D

10



EEAER LD, L F o L2 RS LA, o a7 = o — VB R
iz, (B 21)

#£1 BT dabarz=na—1, ldo b3 7 =a—/LEOEHEL T =5
At OIMEFo- h =27 2o —/LRE (ug/mL)

-0.5 1 2 4 6 8 10 12 14 20
do-ha7Zxza— 420 | 2.84 | 2.72 1 2.36 | 2.14 | 4.53 | 3.07 | 5.73 | 6.59 | 5.34
d-o-ba7xza—/LKxN

W L= /1 740 | 343 | 223 | 233 | 247 | 3.21 | 3.08 | 2.79 | 3.33 | 4.83
k —

X HE 1.65 | 262 | 262 | 242 | 2.20 | 1.80 | 2.30 | 2.34 | 2.14 | 3.99
n=4

22 24 26 28 32 36
do haxZ7xza—/L 531 | 5.71 | 493 | 5,50 | 6.13 | 5.91

d o ba7xza—/L kN

e L F = 490 | 3.84 | 3.40 | 2.52 | 5.43 | 5.20

XHR 401 | 411 ] 394 | 518 | 4.90 | 5.15

2 BT Adoa bavoa—b, Xidda ba7 zo—L K OWHRE
LF o E#OMEE o h 27 =0 —/LOERE/ T A —F —

&E‘Eﬁ Thax (h) Crnax (ug/mL) AUC (lJ,g * h/II’lL)
do-ha7xzmo—)L 14 6.592 177.1a
doa ba7xza—L Kk . .
OB LT =1 32 5.43 130.4
xR 28 5.18b 123.0b

n=4
a. b: Cmax XX AUC ZNENDH T LNIZBWT, RILT V7 7 Xy MREGEND
BRTEEZER L, RLT AT 7y RREENRWEEITAEEED Y (p<0.05),

@ o/

A (BTN OMERIANBA, b 5H) (CHENR dl-o- b =27 = v —/)L % 16 HEIREE# 5 (3,000

mg/FH/ H) LIofER, MAEFROREMEAED 5 6 da- a7 = m—/1F 84.4% Th -7z,
(ZH13)

F4 (SRR, MR M ORESOREA) (CHER di-o- b =27 = 1 —/L (250 mg/kg {AEE/H)
ZACHFLICIR U TR OFE LR, R o028 KD 5 b do- F a7 = m—/LR3
Bb%< ., 34.1% Thol-, (BIE13. 22)

T RVA K A FE, BB S ERE) ([ZEER d-o- b 27 = —)L (50 IU3kg &

3 ERSHZ, 11U L, B dl-o- 27 = va—/L 1 mg VAT H5EWiEETH D, 11U 1L, HilE di-a- b

a7 xu—/L1mg, Ffitdo b7 20—/ 0.74 mg Xitdo 27 x—)L0.67 mg (ZHY3
%, (ZFR13, 23)

11



. OKH) UIFEE di-o- b 27 =m—L (50 IU/kg (R, ¥yF) 4 HEIFREIR 0% 5
L. 5 24 Bt oMk Ok Ta- » =27 = o —/L% HPLC CTHIE L7,
FERAR IR LT,
e, gL OB o b2 7 = vn— VR, Biligda F 27 2o — L EEEO
FOREHE dlFo- ha 7 = — /U EREL U @hoTe, (B 18, 21)

# 3 FRCBT AEEE di-o- IHEE d-o- - 27 = 1 —/LIREIR O 1554 o e 34
ko b2 7 = m—/VRE (ug/mL X pglg)

HHE SRR GIEEx's B 58 o hI Tz ua—) LR

A 5 ﬁ’ﬁﬁ;ﬁ do ha7zua—)L 6.08
Bl dl-o- b2 7 = o —)L 4.38

i Wik d-o- b7 o —)L 30.8
e 4 EElE dl-o- b2 7 =1 —)b 24.0
Bt 3 Wik d-o- b2 7 =1 —) 24.0
HEfg dl-o- k2 7 = —)b 12.3

o 3 Wik d-o- b2 7 =1 —)L 7.4
FEA dl-o- b 27 = —)L 7.5

S 4 Wik d-o- b2 7 =1 —) 2.5
MEl2 dl-o- b2 7 = —)L 2.0

" Wit d-o- b2 7 =1 —)L 17.5
R 4 HEfg dl-o- k2 7 = —)L 27.0
ol 3 Wil d-o- b2 7 =1 —) 14.0
HElE dl-o- b2 7 =1 —)L 13.2

P 3 Wit d-o- b2 7 =1 —) 6.7
Wil dl-o- =2 7 = —)L 4.6

(4) ARBREHER (BR)
O xiil
TR CHEFE(LYD), 23 Hifin, Mk, &t 180 88) |2 d-a- b 27 = v — VX IHKERE di-
o b a7 zv—/LAEEFL% 35 HRENREER G- (21 16, 48, XX 96 IU/kg £k}
L. MiE R UK d-o- b 27 = v —/ L% HPLC CHIE L7z,
MIEROFERET d-o- b7 o —/LViEEAZFK 4 OB IR LT,
96 IU/kg falktOE GHEA 3 2 & iR UM o b2 7 = v — VREL, BE
M2 d-o- b 27 =0 —/VIRGRENERE dlF-o- b2 7 ca— UGV EN-T-, £,
W&EGMEONTNOFREEIZEBWNTY, REfkTREILOB TN, (R
13, 24)

12



#F4 TRIZEBITD do a7 = a—)VXIERE di-a- b 27 =2 —/L 35 HFIREERG-H
DOIFEFo- b =27 = v —/VRE (ug/mL)

s BE5& BRI ()
(IU/kg ffEh 7 14 21 28 35
16 0.696 0.698 0.592 0.594 0.636
do- ha 7=
L 48 0.958 1.074 1.052 1.444 1.488
9% 1.244 1.596 1.458 1.914 1.914
o 16 0.560 0.622 0.544 0.622 0.560
AFRR dla- b 48 0.728 1.144 0.854 1.018 1.088
a7 cua—)b
9% 0.788 1.594 1.110 1.402 1.550

n=25

#5 THRIZEITD do 27 = a—)VX3EE di-oa- b 27 =1 —/L 35 HEREFR 5%
DIER O o b2 7 o —/RBE (ug/mL X pgl/g)

I Fe 54 (U/kg £k _
g1t do ha7xza—)L BElE dl-o- k=27 =2 —)L
16 48 96 16 48 96
1fiE 0.85 2.09 2.85 0.88 1.63 2.09
Jfie 1.90 4.08 6.34 1.90 3.62 4.80
fiti 1.66 4.50 6.52 1.86 4.04 4.78
L 2.30 4.90 6.62 2.52 4.08 4.94
wEM 0.52 1.31 2.02 0.45 0.96 1.59
n=5

TR (WMFEARBA, 18%=1 Hf, 20 BEAY) (ZHEE d-o- b 27 = v —/L% 21 HRERER
5 (0, 50 1% 300 IU/kg filfh) 3 HHEM OVREH G- & FIRFZHOKE S (0 X 100
IU/L) 5847, B o =27 20—/ LigE 4 HPLC CHIE L7, *
7o, BB ERIT, BRE A BEN DI, O, R OME A o ka7 = v —L
% HPLC THIE L7,

ERAEFRE L TITRLE,

IREE# 50> 300 TU/kg fikEHE 58 & SO ERETIE, Mo b2 7 =g —/Ljg
FEIX GBI 3 BRICHINN A D=4, #&5E4G 10 B £ TR LT,

FAREFIRED L, REES 50 300 IU/kg it 5-8F & AHUKEGEE Tl IR
N bEoTz, (B 25)
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#6 THRICHBITAEHE do- F 27 = a—/L 21 HREREEE S X IHokE 5 o miEfo-
Fa 7 xo—/VRE (ug/mL)

f Ak R B | AR OK R BB EER ()
(IU/kg fikh | B IU/L) 0 3 7 10 14 21
0 0 4.09 2.88 1.14 0.76 0.57 0.47
100 3.87 6.10 2.26 1.80 2.36 2.43
50 0 4.20 3.34 1.48 1.16 1.33 1.84
100 4.13 5.17 1.99 2.07 2.46 3.08
200 0 3.95 4.87 2.27 1.96 2.40 3.08
100 4.27 6.18 2.58 2.70 2.92 3.64
n=20

F7 FHRICBTAEE do- F 27 = 0—1 21 AREREER S S IA KIS E4 OfBEk o
fa7xzue—/VRE (ug/g)

| fRPEb PR EE (IU/kg fibkh) |

g 0 50 300

Rk KR (U

0 100 0 100 0 100

Jhik 0.61 8.73 3.85 10.74 8.53 24.38
Lk 1.37 6.98 4.37 6.71 6.48 9.21
fiti 1.10 7.63 4.03 7.53 6.44 9.51

BT A 0.74 2.77 2.65 2.73 2.57 2.75

n=4

TR (WWREEARBA, 181 Hifis, 16 SE/EL) (ZHE d-a- N =7 = 0 — VX IHEEE dl-o-
fa 7 zwe—v% 21 BREOKESE (22 50, 100 XX 150 TU/L) L. #REFHIIC

M- h 27 = v—/VREA HPLC CTHIE L7, £7o, #5646 21 BIC, &t
S BHONTE, Cigk. i & OWEERAH Ao b 27 = v —/LRE %2 HPLC THIE L7,

FERAER S KOOI,

fM#EF o b a7 = v —/ VR 5 3 BRITHEIA R SN=R, D% L
77

MRV E B S REOFRR IR R L, B da- b 27 =0 —/Ld 50 IU/L #5825
WCHIB TR b @ -T2, Fio, B do- b a7 = o— VEGREONR, BN &
OV IR L, BEE dl-o- b 27 zo—/URGE LR L T, BEICE»-T, &
fE 25)
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# 8 TRIZE DEHE d-a- b 27 =0 — VX IIKEEE di-a- b 27 = v —/L 21 H Bk
B fffho- h a7 o —/LEE (ug/ml)

IR B G-PkatRR A (H)
fs
REIH (IU/L) 0 3 7 14 21
. 50 3.45 3.89 1.61 1.47 1.81
fifﬁf/f“ D T 3.18 5.06 1.98 2.64 2.49
150 3.67 6.06 2.55 2.49 2.76
. 50 3.50 3.84 1.47 1.35 1.64
1A -y - :[‘7
{Ffif/fl“ e T 3.58 491 1.98 1.77 2.63
150 3.58 4.87 1.98 2.26 2.95

n=16

#9 TFHRIZBIT DEHE do- b2 7 = 0 — /L XUIERBE di-o- b 27 = v—)1 21 BRIk
B ok o b2 7 o —/LIEE (ug/g)

i Bl d-o- b 227 = 12—/ (IU/L) FERE dl-o- s =2 7 = o —/)L (TU/L)
50 100 150 50 100 150

FrFiR 2 4.25 12.46 16.21 5.80 11.72 10.79
NEERARPA 2 2.03 2.35 2.51 1.61 1.99 2.16
D 2 5.40 6.18 6.36 4.50 5.34 5.82
it 4.01 4.90 5.94 3.61 4.54 4.82

n==8
a:fifdo Fa 7o — WG EHRE dla- b a7 o0 — VBRI THEEZDH Y (P<0.01),

TR (WWFEEARBA, 181 Hiis, 10 BE/ED) |ZHEE d-a- N =7 = 10— VX IHEEE dl-o-
Fa 7 xw—v% 21 HEOKES (150, 100 XX 150TU/ML) LIRS
BRfG 24 % £ CoMmfF o h 27 = v — L% HPLC CHRIE L7, #5/17 H
Mid, B4 0 E 2L O ARWERRSU IR &S LT,

FERAZF 10 1R LT,

MAEfo- b2 7 = o— VRIS 6~10 %I k= <#EmLz, (=8 25)

#F10 TKICBT DEER do- b 27 = 0 — )V XIEEE di-a- b 27 = 0 — VoK 544 D
MmAE+He- h 27 = v —/RE (ug/ml)

- TR B H%E (h)

BES0H IU/L) 0 2 4 6 8 10 24
HElE d-o- b = 50 0.70 | 0.81 | 0.82 | 096 | 1.30 | 1.50 | 1.69
7 xno—)L 100 064 | 073 | 0.84 | 1.04 | 147 | 141 | 1.70

150 0.77 | 0.89 | 1.01 | 110 | 1.37 | 142 | 2.16
W di-o- - = 50 065 | 071 | 0.80 | 0.82 | 1.05 | 1.08 | 1.49
7 a—)L 100 070 | 071 | 073 | 0.89 | 1.19 | 1.64 | 1.61
150 063 | 072 | 077 | 095 | 1.18 | 144 | 1.72

n=10

EER (WA, F4AE 80 kg, EEME20 56, ME205H) ([Cda-ha 7z —
IV iR da- ha 7 xa— dlo- a7 2 a— VX IHER dl-o- h 2 7 = a—/L % 28
HEREER S (B 58 62 1U/ke fEt, tEEEEOIU/Kg KD L. MiEFo- b7 xnu

15



—/VIRE%Z HPLC CTHIE L7e, 7. B55R4G 29 BIZIZ, B2 O, fi (ZE
TERR R ORsRRkAn) . B abAERT L OB BE IR Fo- b =27 = v —/LiREE 4 HPLC T
HE LT,

FERAFE 11 T 12 1R LT,

ko ha 7 2 m—VRET, BIEEFEN AR T, B do- h 27 2m—L
BEREN R bR T-, (B 26)

#F11 EEFRICBTAdo haZ7xza—)b, fifgda ha7za—)L, dla-ha 70
— )V XATEEEE di-o- b 27 =1 —)L 28 HEREFR G OME o b2 7 = v—/L
BE (ug/mL) 2

\ B 5-BRAntRIE (H)
R 0 1 2 7 14 21 28
do-ha7-o—
o =7 0.8 2.3b | 27vc | 26b | 23b | 11 | 1.0°
2 A-cy- o7
%%:Zf% 0.8 | 21be | 31¢ | 89¢ | 32¢ | 31¢ | 30°
dra- b =17 = o
»_i/% - 0.8 | 20vc | 24b | 25 | 19° | 16° | 1.0°
% dl-o- b=
?ﬁj_ﬂ? ) 0.8 15¢ | 23> | 26° | 26° | 244 | 25¢
IR 0.9 0.7¢ [ 074 | 04¢ [ o02¢ | 03c | 03
n=8

a : fiktho- a7 = o — LR L fREHERREIC S X . MHIE Loy R, 7277 L. 0 B OBEI T
IEL TV,
b, c. d. e : FHEEBUAZRIFH O T LNIZBWT, RILT V7 7 Xy MREENLIHGRITAEEZER L,
LT VT 7y MREENRWERITEEZED Y (p<0.01),

#£12 EERICBTSda-barv7zo—L, Biltdo ha2 70—/, dlo- b2 70
— )V XATEEER dli-o- b 27 = 17—/ 28 HEREFR 5% OffEFo- b2 7 2 v—/1
BE (uglg) 2

BeGAE
R do-ha7 = | BFfR do- b2 | dlro- b 27 = | Bffg dl-a- b = P
27—/ 7 xua—)L 27—/ 7 xua—)L
Ji ek 2.7P 49c¢ 2.6P 42¢ 1.34d
Z=IA 3.4% 49c¢ 29b 46¢ 1.44d
HERR 2.5b 4.3¢ 2.1bd 3.7¢ 1.44
HERERS 1.6 4.8¢ 3.2d 4.3¢ 1.4b
e E AR RS 2.8bc 4.2b d 3.9b d 464 1.5¢

n=4

a : ko b =7 o v— VR & EREHERGRICEE O & | MIE L7k R, 727 L SRR O SfiEl X

FHIE L CuvRuy,

b, c. d. e: BHEDOH T LAPCEBNT, FILT A7 7 Xy MRS ENAEAITEEZE L, RUT L

77Xy RREENRWIEEIFEEZD Y (p<0.01),
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@ IAPEERVRSMI-ETE5%

R (RHERE(LW), (REE 40 kg, W 10~12 SE/BF) (ZHEE d-o- b 22 7 = 1 —/L X 3HE
B2 dl-o- b 27 =0 —)LZ{KHE 40kg W5 b B354 2 % CREFRE (22 30
X% 60 IU/Kg fikh L7,

FIKIZOWTIE, 5 1 BB OZERT, AT 20 35, 70 LTY 110 A%l
W2k 21 Af: (@SR ofiEF o b 27 = v —/VEE % HPLC CHIE L7z, &
Wit 24 WERLINIZA S by o2 BERAIRICEES- L, RREFAICBEALF £ COHHHa-

a7 xo—)VEES HPLC TRIE L=, £7-. %55 BEIHE OSMZIC, &8 3 it 4
BED O, O, MEERERARIN ., R OZ s © o TREMIZHER L, ARk o B
a7 xu—/VEE% HPLC CTHIE L7,

B tt% DOFIKIZOW TR, FIFAEBERTOF AR 2 33 3 BRlZ W T, g a-
a7 = u—/ Vg% HPLC THIE L7z, 21 BEEIC, S35 80O RMK 3~5 BEIZ OV
THIK 3FEMEAEIR L., IMjEFo- b2 7 =a—/VEE 4 HPLC CTHIEELT-, £7-.
%5 5 [\ B O3k OFRRIZOW TS, &&58 6 50 (RIX 2 B/1E) Offfisito- h=~
o —/VEE % HPLC CTHIE L7-,

EOMIE, it X3 F o b2 7 = a—WREAF 13~15 IR LT,

FEOIMIE I - F 27 = o — LA 3R 16 IR LT,

THNHORERENS . iR dlo- 27 2u—L 1Y BiEda- F 27 = a—LOfEh
2. F£7-. 30 IU/Kkg fikHE 5 X v 60 TU/kg fpEH% 53, M, Pt KOk o -
a7 zua—)VBENEL IRD I LAVRB SN, (B 27)

# 13 HRICBI AH#E d-o- s = 7 = 0 —/ )V IERE dl-o- 2 7 = a— VR 5D

MiEFo- =17 = 2 —/LEEE (ug/mL)

IR %1 EED EARRF D H 45 ot 21 H
BEWE | MU/kg fid | FEEL | IEIRICB T 35 0 110 % (Bt
£h D AZBEHT FF)
R d-o- 30 1 2.52 2.94 2.11 1.84 1.91
=7 =
e 60 10 3.14 2.46 2.37 1.99 2.50
HERR dlov 30 12 1.97 1.74 1.63 1.37 1.69
7=
. 60 10 2.75 2.33 2.08 2.04 2.98
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R 14 SR HEEE dor k=7 = m— LSRR di-or b =27 = 1 VIR SO
Ao h 27 = o —/LEE (ug/ml)
1N 3553

S8tk R (R)

e (IU/kg fbk}) T 0 7 14 21
i d-o- b =7 = o — 30 11 20.94 3.80 3.49 2.85
v 60 10 29.10 6.00 5.06 4.39
FERE dlo- 27 = o 30 12 18.40 3.48 3.01 2.48
i 60 10 24.66 5.10 4.45 3.74

#1565 BRICBITOHE doa- b7 c o — VX IEE dla- h 27 = —
JVREER E% O To- b2 7 o — VB (ug/g)

BEig d-o- 27 = —)L EElE dl-o- b2 7 = —)L
FHRR (IU/kg fifh) (IU/kg fieh)
30 60 30 60

i 4.92 9.69 4.26 6.30
Dol 5.57 8.30 4.54 8.96
BB 2.08 2.65 2.38 2.68
Jii 3.80 5.24 2.30 4.39
HENA 9.99 16.25 9.72 14.97

n=4 L d-o- s = 7 = 1 —/L® 60 IU/kg EHE 58D I n=2)

# 16 HAKITHEE d-o- b 27 = 0 — /L X 3EEE dl-o- s 2 7 = v — /VIREER 514 DTIKIZ
B 2 M S IgE o b =27 2o — R E (ug/mL X3 pglg)

- R S 1 Wit d-o- k2 7 =2 —)L WS dl-o- k=2 7 = 11—/
FREHRE DI e (IU/kg it} (IU/kg ik}
30 60 30 60
WIFLABHGE] Jifiek 0.460 (11)2 0.506 (12)2 0.338 (13) 2 0.417 (16)2
A% 21 B (BEFL ik} 4.16 (24)2 5.12 (22)2 3.68 (23)2 4.53 (23)a
) Jifiek 6.15 (5)2 6.54 (7)a 3.85 (6)a 4.74 (6)2

a : N OEAENT n 5%,

(5) {AWENREEER (E b)
@ IR
f@wre b (8 44, L OWERIAREE) (1 2H EREHA d-o- b2 7 = o —)L% 4 &
HORE NF—r—X L YUTNEEEIIVY, U TVEEE I V7 KT
K EEBICREAEE (150 mg/\) Lz, #&54% 9 W E TOEika- h=2 7 = —
AOFx a7y EONMER~OR Y iART, N2 —bh—2 | (B 17.5g) &
bEmnrolc, YUTNVEREREI VI E BElS 1769 1X. U 7 VAR I v
74 (B 2.7g) K OIS E -T2, KIEE (B 0g) RO U 7L LK
BV & (BEMIGr 2.7g) OWINERIT, [FRREIZE) »7, 2 b OfRERIL. &
HOEERERa h a7 2 a—LOWRIUIEEL 5257 L 2R LTW5, (BIE5)
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fEEZREe b (B MR OAERH) (12 3H i dl-o- b2 7 =1 — AR ARG

(0.2 mg/ A, AR CHRE) L, &6%&, mik, REOEMEZ 14 AFICHZD R
U7z, $REGABZRaT L7RER, PRIERIE 6% (61~90%) Th-o7o, (M
5)

f@mee b (RN, PRI OAECA) IC3H Bk dl-a- h2 7 = — V&R A& E

(0.3~0.6%DILE THAITIR U TE) L, Bh5%, mik%x 5 B, JR% 3 HEK
OFE(EA 6 IO DRI L 72, BREGUR 2 Mt L 7RG, EWIERIE 69% (55
~79%) Thoi=, (EHH5)

fEE e b (R, 124) ([ UC ik d-o- b 27 = u—L 28R (Bl 8g &F)
AN O S (0.78 pg/ N\, eI 2% DAFLUTIR U TR E) L, #E514%, Mik% 70 A
. WONZIR KR OFEFE A 21 BRSO D EE LT, BRBGRR A fRat L7 fb R, R
INZRIE 80.8+5.98% T 7=, (BHb)

o F AT =2 B —/LOWRIPEZDONTIE, BiiEika- =27 = 0 —/L &2 VAR % 72
FEC L JREFHO AR (0.78 pg~22 mg) THHSH TV D,

INERT, BT OEFEIEIEOEVIZ LD 9 10~80% & HiE ST\, ZhRE
{ar ha 7 zv—VEWRINT 521, IRENMETHDN, T O/ 8 &k O3
LTV, BHEOBFIBNT, a- b3 7 = a—/WIEFOEBICREL., FD
WEFFIIIRE LR U CH D70, 2 >OREBRGER CEAME 75% &% 1N 69%) &%=
=k AV T IVE AWTEARNEIRERBROFE R CEYIE 81%) 7D, BEDRET
E. ar ha 7 20— L OWINRITK 75% TH D EEZ BN, (B b)

t MZdlor ha7zma—AE2RAEET25 L, £ 10 mg £ TIIITZRITHINE
NoHMN, BEBORINE & HITRIENMETTDZERmoN TS, (B 6)

EH 7o MIBITD dro- F 27 2o —/LORAREIZ L DWIERIT 51~86% Th
V. Tmax (3% 51% 5~9 B, Tield 53 Rl CH -7z, (MR 3)

t MIFER dloa- b2 7 o —L &R O (200mg/ N) L7ofER, Tna (3% 54%
8~10 K CTH - 7=, 1 EOFREESHINT DI, BINRNMET L, Sk 5
BCh, REEICHAI L ZmHREORNEZ RS20, (B 3)

fEE 7o e b (RAEME. AEARE) (= aF o dlor N7 = v—/ LAk BER
A5 (600 mg/ \) L7ofER, MR =aF B dla- F 27 =0 —)VREITHRE 6
RFHI21Z Cmax (0.615 pg/mL) (ZFEL, TiplL 4.3 FHTh o7z, MEF a7 =n
—/VPREE I HE S 10 BERIFAIZ Cnax (1.62 pg/mlL) (T3EL, Tield 38.5 Fill T o7,
(B 3)
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Q@ HTHRURH

f@H 72 NART T 4 7 (24 UL 25 7%, T 14 L/ 585, 5 4177 & AR REEE)
IZdo- b7 zu—% 3NAREEL EHIC1 B 3EHRE (600 mg/ AN/H(900 IU/
NR), HERRR) L. BHEDdo h a7 2o — VGO AL FT A4 T 5
ANZOWTHRFRT LTz, #EREDBIT 2 BFICONTL, 2y hr—/HIshTEH
T BAMORES b EMI N o7, BGMGH ., WNIREES 1, 2 KO3
A%ORREZ] (a7 8 e, —BifEiR%) ([THi L7, 7=, B5Mm3. 7 &28 H
BOBEKTHRICHERL U7z, M, ARifmER, /W, A mER R O0 ek o
FEIZ DWW TR,

MmAE, RMEZ OAMERFo- h 27 v —/VREX, #5604 BRI SRR
FED 2.5~3 I L5 L, FHpRREICE LTz, MW Ak o =7 = 1
— VI G ERTEE R 3 fFIC LR L=, 2o BRI 12 BEAZE L, R
Hrfo- b3 7 oo — VBRI, BEE T A% IR ERTEEICR 725, AlZeky
PR PR 1R 5 1 A T _BH L Qe SRR 1, 20D O,
MERHREPY & i U CHRSRIEN TORBINBN S L 2R LTV D EHEE LT, s
K OGRMERPy- b 27 = v — WREZRE LR, o b2 7 ze—WRED RIS
oy ha 7o —VREMET LTS ZENHA L, (B 4)

b b (ERIR ORI, 38 44) (ZHiRo- s 27 = o —/L% 21 HERRO#&E (15,
100, 200 X% 400 mg/ N/H) L., (RNEMERER TN S iz, FGHIM R O
5% 3 WM IEERE A L, iR SR Fo- Oy b2 7 = o — VR A HIE L
2o RHo- K Oy-CEHC W NZa-F /> 77 b (QL) HEEHHRIE L,

FHifgo- h 27 = o — /L OFEIC LY | o F a7 2o — WREIZER L, v b
a7 xa—/VEEIIET L7z, R9oa- CEHC M Uo- QL EEIIHEEFHICARIC
ER L7 A5 mg/ N BEERED 7 p<0.05, Lo EH#ET p<0.0001) 73, y-CEHC 2
FEIIWTNOHAEICBO T O A UITA DN - T, Bl b% 1 EUPNICIEER O
RO b a7 = a— VK OVEOREIOERE TR GRIREICR 72, 26D &
ME . REHEE L. SHEDw ha 70— 2R OERTAta- b2 7z a—/L
Dy ka7 za—E ANVEDS LR T, £y ha v e —VBEERNMET L
THy-CEHC DORFHEUEAEEM LN &5, - b a7 = o — L O OB
RSN ER D LB bz, —FH T, i o b a7 = v—/LREKORFoa-CEHC
BEEZIIBREMEN A STz, RS O X, AR TUELT I8N EiZa- b7 o
O LMEPICIFET D 2 & L TV A0 Ll St 7=, (SR 4)

fF7ee NRTZ T 47 (R28 k. Bk, 7 4HRERE, 6 A/RHIREE) OR5EEC
dy a7 ca—/VRERSDO ha7za—AY% 7Y Ak (do, dB. dy KO d-6
ha7za—aZNLi 2.5, 1.4, 932 X1 2.3mg &) % 28 HIFMEE L, I
HiZiido ha7ze— a5 Gmg/ NVB) Lz, &iiE) ok 0 580,
14, 28, 35, 42 U566 AT, —BEfEEMZIZERML L7z, BRI A 123 24 FEEIC D720
JREBE L7z, BEOEFRHELN,
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dy b a7 = o —) VST EHRPICmES Y- F 27 v — REPHEIZ
EHLE (p<0.01) 23, Mo 27 = o— VEBEIIAEEIIET L2 (p<0.01), o
CEHC Kk UYy-CEHC O MEHREIL, o LUy b a7 = —/L & FEEOZ L
WRE—r R lic, ZRODOREZENIT, Ffdib% 1 BEUNICERGATREIZR >
Teo dy-ha7zu— 5 TIE, JRFa-CEHC K UY-CEHC JEEN EA- L7z, &
s DI, WREIZy- b 27 = — VB A E N, ZFOREE. @D ElZa-
TTP LfEA LB b, (BHR4)

BN Do~ k27 =1 —L D 0% VHENHERIAFET D L OWENRH D, £2, AN
IZiZdroa- Fa 7 2o —/LA3%) 11 g ()26 mmol) BFESNLTEY ., ZDHH 99%7H
RAEREDOFEN T 3= F A MIFE L, D a/3— kA2 MIFEITIEERE S
BEzohbEoFELH D, (BH5)

@ it
(a) EERUR
FERYEDOE b (B, 10 4) (ZHE Dyd-o- b 27 = v — /L X 3HEE De-dl-o- k=
Z7xr—/L (75 mg/H) % 6 HE&EO#RE L, MLk REZ 17 BEIZHOZ DERERL
7o TORER. o 237 = v — /LR B OFHIERIE,. 0.191 pools/d TH -7,
RERHR S, 2 OFHEE R OB ORI 2R ERIOMfEF o b2 7 xa—
JVIREEN NS O MFERFEZ BB L T, KN LDar h 27 = o —/L Okt &I
5.1 £09mg/ N/H EHEE L=, EHIT, v /33— kA v T U X HEIRERRATIE O
(R ORI O d-o- b 27 = o — VB EFERICEE S & | REOFEEF OHEE
%, FERINSTD 0.8 mg & T 4mg/ VB EHEES -, (B 5, 28, 29)

e b (A, 1240) 12 UC i do- b 2 7 = v — /L2 RRTICRE D5 (0.78
ng/ Ao BEMGS 2% DAFUTIR U TR E) L. &5%. MikA 460 HRNEONI IR K O
% 21 BREIZHT- D ERELL 7=,

ZOFRER., BMERSEEFE (FFQ (food frequency questionnaire)) DaHfiiZ X
HEENL Do b7 ca—/)LOEREIL 7.6+2.8mg/ N/H THHo7-, oo b2 7 =1
—/VORGBHEEE TR < | M O The (3575 44 H ., JRifiEkHCI3F4 96 H T
ooy, BRENRKE hoTz, BELOIRF~OPEERIT, ZhEhn&k580 23.2
+5.8% M (N4.2611.38% ThH-7=, X612, KRBRIZHOWT, /X~ AV MET
IV % RO BRREFRHT I ONC S U IR P O SE O d-a- h 27 = a1 — /VIREEIZHS
& FOHRIE R, i 3.16 mg/ A/ H TN 0.85 mg/ N/ H L HERE STz, (B 5)

EFSA Ozefls, 5 O LALX—|ZBT AR %L (NDA 2%L) 1% =
NHORBFER NS, o- ha 7 = — L OFE PR IIEMETH Y . FERAB O
Wik MBI Do b7 v —/LOJEREITN 4~5mg/H S L7-, (ZHR5)

WEOEZ I - S X TNVEMFEFERES (EVM : Expert Group on Vitamins and
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Minerals) O#45E T, @HE OB L ~UIRBWT, B4 I E OFEFE~OHEE Gk
IR D FE F., XIFIERH 2 L72) 13 30~70%., RA~OHET 1% AR50 & ST
Wb, (R4, 30)

fEE2e b (36w, B, 14) 2[5 UCHHEREEHE d-o- X X[5-1*CH3|HEE dl-o-
a7 za— LV EHERROBEET %7 v 24— BN e I i, #HRE b
UCH E#E: d-o- b 27 21—/ &5 (0.09 mg/ A : 0.001821 pmol) L. #&5
%, Mik% 63 AE, #EF% 6 HMKLIRE 8 HREIChZ VERI LT, 3 A%, Fl—
WeERE |2 [5- UCH IR E S di-a- k2 7 = o —/L % BAEIR O #¢5- (0.001667 pmol) L.
IR BB A BRE L 72,

FEEEI - at LS. B 27 = 0 —/LOWIERITEEE (]9 78%) Th
D RIS NT-EORK 90% 03 RFIca-CEHC & UTHtt SN, £/~ dlfo- b7 =
2 —/U IR CARE# S, RIS, (B 4)

EFSA OFHEETIL. R#WTH 5D CEHC OR~OHEIa- k27 = o —/L1d~
A F =R TH Y . B MIBWTALSIIFE STV DD, FERIAZRENL
EENTW5, (R 4)

(b) %L

BRINZ BT, IEF 0 Lzt (ANBORH) 265 & Lz 5 3BRizIs 1T 2 R
o haT7 e —WBEEZHELEAER, B o a7 o —LRER. 5 3~25
mg/L TH Y | iR (25 mg/L) 13554k 3 HEOWFL TH NI, T b D b iR
i, BESOEZ IV E AV T Y AL METER UIZAHEOSH 538 b 2 < 12
RLTOWARVRBRLEEN TS, ZRHD5ERO Y 5, B4 I EEBREOHRE
N HHBUT 2B (B3 794) THY. FHEH I EERUEIE 6~11 mg/ VA
Tholz, £z, BFUINIEZ IV E 27U A2 METERL TORNZ L3
OMTHD 2 B (7 85 4) ICBIT DR Ho b 27 = m—/VRIENE, 3.5~5.7
mg/l. (P46 mgll) ThHotz, (BHE5)

EFSA @ NDA /S5, FRORHAAIRE (4.6 mgll) KOBAMOTDHO 6 1>
HEOF5UWAS 0.8/ A THDH Z & aBE LT, BAMMOYDHD 6 HHRBDORFA~D
o b 3T ==L OSINTHT 4 mg/ B L HWT LT, (B 5)

2. KA ER
(1) %BaER EL)

A (RNVAZA R, RRPERK OAARPEDMERS 18 5H) |ZHEE doa- ha2 7 = —)L X
IIHERR dl-o- b 227 = 0 — VA& RTE 14 BRI O 00 14 A& £ CIREEHR G- (0 X%
2,600 TU/BE/H) L. FEEEsBRDNFME S 7,

FER d-o- b 27 = 0 — VX IHHR di-o- b 2 7 = 0 — VBB REOWIFL, BATILER UK
HHo- haT7 e —LORELZER 1T IR LT,
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B2 d-o- b 27 = 0 — VIR EHOYF (i EEINTHEIL L2t . BT ik
% 2~6 [EPEALRF O DOIRET) K OBEH. (G 14 BEOFRIR O Z ORI O
RAEF) Fo- ha7zo—/VREL, BifRdla- b7 zo—UEERLD &< B
TR O o b a7 = o —/WREL, dl (REEGEEOZTNEI 1.24 KON 1.43 5T
bolz, (ZH13. 31)

F 17T HTBITHEHE d-o- b 27 =0 — VX IEEE dl-o- s 2 7 = v — /VREER 514 D
At Ho- b7 = o —LEE (mg/L)

ek o} e it do- ba7xco—) | FEEdla- ha7co—)L
HIFL 6.79 13.91" 10.45 ¢
BATHL 2.19a 4.21b 3.39b
J%FL 0.412 1.29" 0.90¢
n £~EA

a. b, ¢c: FREDOH T LNIZEBNT, RILT VT 7 Xy MREENIEAITEREZER L, LT A7 7
Ry MREENRWVEAITAEZED Y (p<0.05),

(2) ZEHER &

K (SefE B, SR ER 70.5 kg, M 4~5 BE/RE) ICHER da- F =27 = m—/L (6.71,
8.33. 11.00 X/Z 16.18 mg/kg fitHZ41E41 9.13, 11.33, 14.96 X% 22.00 IU/kg fid
BHEY)) UIIHEEE di-o- b 227 = 1 —/L (22 mg/kg fi£H22.00 IU/kg EHEY)) % 32
ARHRERR G- L, R RER Fhe S v7z, #5515 15 X132 A oMiEFa- b=~
—/WREL WWNIEEER G %O, B, BN, SEE TR, O,
fiti, R O o =27 = v —/WRE % HPLC CTHIE L7z,

MiEFo- ha 7z vw— /WRELR 1812, HlifkFo ha 7 v —/REELZE 19 (T
RLTc, (BH13, 32)

# 18 RIZRIT DHHE d-a- b 27 = 0 — VX IEEE di-o- - 27 =1 —)L 32 0 EIEEH#
HBhomiEFoe b a7 =e—/LRE (ug/ml)

IR EE Be 5 BRG] (H)
o
Sl (mg/kg ETED 15 32
6.71 1.23 1.30
" 8.33 1.35a 1.462
e A=y - — I/
Ak dow =27 = 1= 11.00 164+ 1.687
16.18 2.08a 2.12a
BEfS dl-o- b2 7 = —)L 22 1.03 1.17

n=5 EE d-o- s 217 = 1 —/LD 16.18mg/kg ikl 5 RED T n=4)
a : FEEHBGRRON T ANICEW T, Bl dra- b2 7 co— AL L CTREED Y

(p<0.05),
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#19 RIZBIT AE#E d-a- 27 = o0 —) VX IEEE di-o- - 27 =1 —)L 32 0 IR
H5#% O/ o ha 7 = —/VRE (ug/g)

s HElE d-o- b 27 = v —/L (mg/kg fiEh BElg di-o- 2 7 = —)L
6.71 8.33 11.00 16.18 (22 mg/kg faLk})

Jrfi 2.86 2.75 3.432 4.592 2.63
R ik 1.72 1.91 2.27a 2.682 1.72
B A 1.37 1.83a 1.56 1.75 1.37
Rz THEN 4.04 5.042 4.642 5.142 4.04
LNl 3.83 3.96 4532 4.99a 3.83
Jiti 2.37 2.42 2.46 3.53a 2.37
JEigh 2.83 3.222 3.71a 4,632 2.83
Jikd 4.34 5.48 5.11 5.44 4.34

n=5

a: SHEDO T T ANICEWT, Bl dla- b7 xo— LI L THEEZEDH Y (p<0.05),

(3) ZEHEKR GBRUFHRIN

% (WM, MERIRIA, 5 IR ICH#ga- k=7 = 2—/L (0, 100, 1,000, 10,000
X% 20,000 mg/kg fAt) A 30 AEEEESG- L, I, Sl (B0 OORERES) KON
BifiFo- k27 = v—/VRE A HPLC THIE L7,
ERAF 20 IR LT,
TRTOHAEIZBNT, fffkFo ha7co—WRE, K. A, IBOIEIC

Mol (B 33)

#£90 FBIZEITAEHEa h 27 = o —/L 30 HREEE 5% OMERTE o k=
7 xo—/VEE (ug/g)

a1k IR (mg/kg flE}
0 100 1,000 10,000 20,000
Jili 2.82 11.9b 41.1¢ 1264 448e
W i 262 7.2b 34.5¢ 88.74 1224
KEEERAH A 1.0a 4.9a 31.8b 90.5 ¢ 122 ¢
=10} 0.12 0.2b 0.6¢ 1.34 10.0¢

n=>5

a. b, c. d. e: BHBEOH T ANIZBWTC, BILT V7 7 Xy G ENIEEITEEE L,

LT L7 7y bREENRVEEITAEZED D (p<0.05),

# (TS (CEEEa- b= 7 == —/L (0, 100, 1,000, 10,000 X% 20,000 mg/kg
FAED ZIREHEE S L, Jio- F 27 = v —/LJERE A HPLC THIE L7-, EEHIMEO
BOPERAIZ, 21D LBY THoT-,

R AF 22 IR LT,

RBR 1 RO 2 T, SR~ OBINEEE % 20,000 mg/kg flkE THRIML CTH, IPgE
FOEEIFo- h a7 = 0—) VBEEIXT T h—ITE Lo T, (B 33)
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21 RATHG I R ORI

BV PR | &G5HIR BT FH OERIPREY]
1 9 70 B 56844 10, 30, 50 V70 HEZICHESREEIC 10 @
9 16 140 TQ’@E%EJ%ZE‘ 35 HZIC ek, TR LimE T —
AW
3 90 308 BeEREZ LIz, 6 HfFEIC 6 E

722 BB DR b 27 = v — WREEFR SREOINE K O eita- ka7 v —)b

T

. e IR (mg/kg fAED
AR R 0 100 1,000 10,000 20,000
. 1 78.2¢ 9514 1,396 ¢ 2,502 f 3,133 ¢
! 2 70.5¢ 256 d 1,443 ¢ 3,241¢ 3,549¢
(nglg) 3 104¢ 3434 1,316¢ 2,506¢ 2,369
P 1 1.12¢ 3.714 19.8¢ 35.3¢ 42.4¢
(g I 2 1.05¢ 3.794 21.9¢ 46.61 51.0¢
3 1.56¢ 5.024 20.3¢ 39.8¢ 36.0°

a 1 FTR LTZBE RSO ORESENIARI,

b: RIIOEEIT60g & L TRIFFEELEHE L T 5,

c. d, e, f, g: FHHBMDOEFRO T 7 LNIZBNT, FILT VT 7 Xy MREENLIGEITAEZER L,
LT L7 7y hREENRVIESITAEEZED Y (p<0.05),

% (UPFAFE, 20 Win, 9 PR (THHE dl-a- 27 = 10—/ % 10 BEREEERS- (0,
100, 1,000, 10,000 (% 20,000 mg/kg it A FAEGEHIAMN) L, 7R EhE
STz, EEEEF O I EEA &L 15 mgkg fAE CTh o7,

BeE#OMmEE, MR O EX I EBEA# 23 IR, (B 13, 34)

#923 FBIZEBITAEHE dl-o- 27 = 12—/ 10 BERREEE 544 DI M8 QW
B2 I ERE (ug/mL U3 pg/g)

- WERE dl-o- k=2 7 = 0 — )L OTINEREE (mg/kg Fk})

0 100 1,000 10,000 20,000
1A% 14+ 2a 25+ 2D 66+ 8¢ 139+ 214 343+ 13¢
JHFf 1.8+0.22 17+ 1P 126 + 5¢ 275+ 64 862 + 4¢

Js g Al 3.3+0.22 8.0+0.3b 35+ 4¢ 65+ 2d 81 +6e
KERE A 0.56 + 0.042 5.0+ 0.9b 51+ 3¢ 109 + 104 199 + 15¢
REEAERS 7+1a 24+ 1Y 144 + 7¢ 311 + 124 624 + 68¢
Ll 0.30+0.072 | 0.76+0.03> 4.0+ 0.4c¢ 11+14d 29+ e
Jiti 0.01+0.012 | 0.13£0.01> | 0.92+0.05¢ | 2.16+0.109 | 5.60+0.35¢
eSS 78+ 7a 251+ 7b 1,396 + 35¢ | 2,502+ 1284 | 3,133+ 214e
n=9 UNHDOAHNn=6)  FHHEEIEEF=E

a. b, c. d. e: FREOH T LB NT, RILT LT 7y ARG ENLIESITEEERL, RULT
T 7Ry RREENRVESITAEEZESD Y (p<0.05),

4 2 31 IR S AT D IMAE R OUREE IR EE S WO DORE NI TH 225, ook & & 61T
FERGRE SN TN Z b, HEETROWRE LfE Lz,
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(4) FZBHER (A
U (W LS D (Scophthalmus maximus), KPEFER O & 9 (Hippoglossus
hippoglossus) B (N —11 7 3~X A (Sparus aurata) DS 3 /AL (ZHE dl-o- b
a7 znm—)V%& 750 FEHIREERS (0. 0.01 X% 0.11 g/kg fakh) L. fHfk+o- b=
7 = u—)VRE % HPLC THIE L7,
ERAR 24 (TR LT, (B 13, 35)

24 FAEICBIAEE dFa- 27 2o —)L 750 AR ESZ OB Ta- a7 =
2—/ VIR (ug/g)

o IR (g/kg fAF})
v
iR # 0 0.01 0.11
. Fifiek 160+ 152 706 + 766 2 6.205 + 3,423 b
WL ) ,
LUBH £k 62+ 62 135 + 692 256 + 98b
N . JFhik 71+ 452 25+ 222 1,484 + 794b
REFEROL 5 £k 2+1 7+6 56 + 97
a b c
Sy iﬂi 54i4 49§f20 6ﬁ6{f631
n=3  “FIE R — o

a. b, ¢: FAEOERBION T LRNIZBWT, RILT L7 7y "G ENAESITEEE L, [L
TIT 7y RINEENRVIEASITAEZED Y (p<0.05),

3. EfnEEER

diro- a7 xa—/u, Biig d-ROWHER dl-o- b2 7 = a—/L, B4 I E PN EEE
v % 2> E @ in vitro KON in vivo |23 A&l ERiE 2 43 25 IR LT,
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#2565 dilo-bhzaT7xzv—/b, BEE -LKOEHE dFa- ha 7 ca—L, EX I EAFONC
Wit % 2 o E OBGENEREREE

FRASTE H G SSES & i S R
in 18 I 228X 7% | Salmonella typhimurium |dl-o- s =27 =2 —)L (=X 4
vitro | Bk TA97, TA98, TA100, 5~5,000 pg/plate (+S9)
TA102, TA1535
S. typhimurium Wik d-o- b2 7 =z 1a—)L Rt 4
TA97. TA98. TA100. 5~5,000 pg/plate (+S9)
TA102, TA1535
S. typhimurium Wil E & X Fe =3k 4
TA98, TA100. TA1535. |20~5,000 pg/plate (+S9)
TA1537
Jufa R | b R Y >/ SEk B dlFo- h 27z —L | etk 4
v 75~1,800 pug/mL (+S9)
b hRRYMLY >/ SER (= SN O Ptk 36
21.5, 43.1, 215 ug/mL (£
S9)
in IMZERBR | v 7R (ICRF% - 1) KM B dl-o- b2 7 x=m—/L | &b 4
vIvo ik 0. 30. 1,000 mg/kg &t}
50 JARREN % 5-
mkgetasy |~ A (ICR% - #) B |Hidl-a- b2 7 =o—/L | [&i 4
(RAHERER | 0. 30, 1,000 mg/kg fik}
50 JE [FHEETE: 5-

a: FaZzo—VOREIIFAHTHL Z L0 0, ARiZo- ha7=m—L & LTHEE

SEBRE LT dy a7 oo —/LEkONd-§ ka7 = —/)LOEIRFZERAE Ballk, Y
AR R R N OV IMZBR IR L CRatE o0 dH 5, (BHR6)

PbEms . BREEFES T ha 7o — L USNO ka7 o — L O@EEERER

IBLNTWRVA, o ha 7 = a—/L® in vitro O in vivo CHEi S7=2TOFR
ﬁm%ﬁ%@%@%%ﬁ@miﬁ@dvbz7im~w&@¢&b:7im~w@§6
FHHRBRICE T ASEFBER D, a7 o u— UAERIZ & - TEERHE L 70 585
TR EB X T,

Ih\lliﬁll‘iﬂ-t%ﬁ
dl-o- 27 xza—L® LDs 23 26 | LT,

5 MBROFEFNAATHD Z b, BEL LT,
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-haT7zue—/L® LDs (mgkg (KE)

hifE EX PR P G LDso S

. >20,000
BT >20,000

A i ikt T 20,000 6
HRIRIY >2,000
SD % B . >10,000
H M v ] >2,000

.T T , 4
. Wistar & (5 A1) Feqn| >4,000
e >10,000
T >10,000

A Wik B 10,000 6
FRIRIY >1,000
e >5,000

AV B e BT >5,000 6
ERRPY >1,000

5. BRMHSHHER
(1) 1 EMERMESEEER (S k) <SFBEH>
T v b GRfE, ROV ICE# I E % 11
L. diathEmEatiRg s 5dh S e,
ZORER. FHRORENH L b, S BT, KREWRAIEOE L Hv, KENR
FrDEH S OREREE D F g = 7“—/7/1’*&?:3615%’5_’1#0 TWe, & 19)

RO G (K 50 mg/PL)

(2) 28 BEEAMSHHRER (Sv k) @
7 v~ (SD &, WS 20 VU/EE) \ZHEE dl-a- N2 7 20—/ % 4 AR S
(300, 600, 1,200 XI% 2,400 mg/kg {KEE/H) L. AR FEiE SNz, &
FEERER- 10 PRIZE, Hefkie 5% 2 B o EEHIM 2GR E Sz,

ZORER, FETHIR OFHEIEIIA DN T, FER OB RIS OREITA B
o lc, BRGHOM TR O A EKAFER 2 ITEO BEEIE NN 5, 2,400
mg/kg (RE/ B & G-8E Tl INEDGAS OO IEI b Z > Tz,

EFSA OEBIIE OERIZIRIN S A RERIZET 2R 3% /L (ANS /3%
V) i, HiEEE~ORBITEICM L TH D & L, ABRIZIT 5 NOAEL 1355
H&ETH D 2,400 mgkg (KEHE/H A5 LK L=, (BR4)

BMEELZBEE, 2,400 mg/kg (RE/ H & 58 T/ NEDBE OFHBRLO AR LA 7
DAV, BT HFERIE B IZB W CEEFRBEN A Do T2 2 Enb . R
#HERIZF1T 5 NOAEL (3 2,400 mg/kg AE/H &K L7,

6§ BWHEENRATHY . —HEORBRTHL b, ZEL LT,
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(3) 28 HEEAMSEMHR (Sv ) @

Z v b (Wistar &, MEHER- 10 PL/RE) (CHEEE di-o- b 27 = v —/L % 28 H 5@kl
N#5 (180, 600 Xix 2,000 mg/kg (KE/H, # A AEAREE LCRE) L, A
MEERMRAER DN S S 7=,

FHITR AR 27T IR LT,

AR EE 1T, 2,000 mg/kg (RE/ H %G58 TRRD BT RIS @M 7o S
N EE L AKRBRIZEIT S NOAEL i3xE AETH 5 2,000 mg/ke A&/ H k%x
77

EFSA ® ANS /Ui, b2 7 = 2 —/LOERERIZ B TIE T.Chol KN U AEE A~

DTN BEESNHFTRTHH 2 L 2 EB L, HEx eitBRIZI1T 5 NOAEL
ZRAMIEOZ EeiE T A 72, MEIZIB T T.Chol KOV UARE DR DI HIT-Z &1
Hox, AKEBRIZEIT 5 NOAEL 13 600 mg/kg (AE/H L HWr L=, (2fE4)

B ZERE 213, 2,000 mg/kg (KE/ A F 58 OMET T.Chol XNV VU EE DD,

T TR DA S OFEXT EE B OO N A BTz Z & h | ARBRIZE1T 5 NOAEL X
600 mg/kg {RE/H & L7z,

# 27 7 v bz 28 ARSI 2 F3 TR

Bh5& AT R
(mg/kg AE/H)
2,000 - (i) T.Chol KONV HRE DI
- (HE) Wl B QAT B & O
600 LT FriRe L

(4) 90 HEERMSEEHER (Svy )

v b (SD %. MM 30 PU/EE) ([ca Ik doa- a7 zo—AR) =F L
U z2—/1 1000 (TPGS) % 90 HREAEES (0. 0.002, 0.2 XL 2.0%(E¥ IV E &
LTO0, 0.5, 50 X% 500 mgkg (AE/HT) L., HAMEERERNEHRI N, (KE
R OEER &Y, #5-BR0GRT, #B5EG 1B 28], ZORITERRIE L-, Mk
H R MR AEAL RS 1, & 5-BRA 42 KON 84 H4IZ, 500 mg/kg (A H %58
T Ot BRBEDMERES: 15 PTIZOWCTENE L7z, 72, ZNH0EME, BE5-E THIZHHE
FROIFPRAARR IR AL 2 526 L 7=,

EEERHTIBWT, (REEINE, BE, BiER, MRFAIMRE, mikE b5
FREE K OYR B AR RO B 5 ORI D e o 712,

EFSA @ ANS 733 uid, A3ERICEIT % NOAEL I 500 mg/kg (KE/A ## 2.5
CHIW LTz, (R4, 19, 37)

B ZEZERE, 500 mg/kg (KE/ B FEGEHICB O TR GIZ L DT A L)
ST 2 D AREERIZE T D NOAEL 3= HED 500 mg/kgﬁgﬁ/lﬂ &l L7,

T BRI E ORI X 53
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(5) 13 BMEAMSEEHAR (Svh) @

7w & (Wistar &, HERER 20 DU/EE) ICHERS d-o- s 27 = 10—/ L% 13 BERITREER
5. (360, 1,200 XIX 4,000 mg/kg (KE/HAHY) L. #EaEmrERBRsFEia Sii-,

BIHATRZR 28 IR LT,

FECHNIA LT, BRI IEREICR GO IA LN o7, o, IBFF
AR K OEREBIZSR A5 (FOB : functional observational battery) |ZHEE2E
PRI T,

1,200 mg/kg A5/ H UL EFGEEOHEIC IV T, & 5:5846 9 A ICTEMELE Y b o v
R T AF VR RO BEIRIEENA LN, BERE THRIZITA LN -T2,

7'v hu B R UIEE LR Y h e R T T AT VR OERIL, X I K
DOIF~DE iAFH %A h a7 = a—ARHEXTHEAERICL b0 THDL LB X
b,

O MIRFHIRE, MR LFHIRE R QYRR BT 2T RITE ) >—iBMET
H Y| JRERRRERIE L E RN Z 8, BEEIIERITR S AR ISR
fbEE 2z 67,

AREREE X, 4,000 mg/kg (KE/BEGHOMETT 1 ko > v R R OVEHE L
7N AR T T AT R OIER N A LT Z L n . ARERIZEIT D NOAEL 1%
1,200 mg/kg K&/ H & & 2 7z,

EFSA @ ANS /~xud, BBiEE OB 2 IZFE L, A3 B0 NOAEL I 1,200
mg/kg (KE/H ST L7=, (B 4)

B ZEEBRI, 1,200 mg/kg (KE/HEGEEOMETH HAVTTEELE S ha R
7T AF R ORI T 5 BRIG 9 HE DM A LN TH Y | BEK TRIZIE
BOBLNTWRNT L, —BFZ b 0S¥ L. 4,000 mg/ke (AE/ B &S5HEOME
T7'u ha v U EONEE L b r v AR T T AT R OF B IEE N A D
Ni=Z Lnh, AaRBRICEIT 5 NOAEL X 1,200 mg/kg (K8 H #5-5-8F & Hwr L=,

#28 7 v bz 13 BT EEIERERIC ST DT R

RN AT R
(mg/kg AHE/H)
4,000 - () 7'u bu R R ONEME LR b a AR T T AT R O
HEMIERE (B5E4A5, 9 KON 14 #14)
1,200 LL'F pri7e L

(6) 13 BMTEAMSEMEHR (Sv ) @
7> & (Wistar &, HERES 10 I/R) ICHEEEE# X > E (180, 600 Xi% 2,000 mg/kg
(KEE/H) UIFEE do- =27 = o —/L (180 XX 2,000 mg/kg (K&E/H) % 13 F@RENE
R G (XA XWCIafif L Cis) L, EaMEmME BN EiE S, AT IREEC
135 A RMDOBE P 5 LT, B 5 Mg E DR &R e e R 55 5
PCIZ 4 B OEHEIR 255 E LT,
BIHATRZFR 29 IR LT,
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FECHI, BRRA e misE, WONRE R OB &IC T 2% 5- OB IA i
not=,

W E DEBEREOREZ, IEHEEY b LR 7T AT R OB B/ EEN
BT,

P 5391 Je ONaI{E BRI T R V355 & OV BRSO A | S P - B~ 5 B
A AN W N o

EIf=E SR =N mﬁ%ﬁiﬁ%ﬁkﬂ @VNW’&oko

ﬁ%ﬁiﬁijmmﬁ [ZBT 2 /NT A—F =TT DRI Z I K OfFRD
T3 TPl Z It DTHY , BHEFIICHEE TRWEE X, ARz T
% NOAEL (% 2,000 mg/kg AEH/H & & 2 7=,

EFSA @ ANS /33U, MIREEE S5 52T b 2 7 = 0 — L OB T—HRIC
HONDEETHDZ L EEBE L, kxR BrICEIT 5 NOAEL 2Rz i+ 5
72012, MEZIIT H#IEE. T.Chol WNZ TG KN VIEE DK FIFONCHEIZ RIS
7'u by B U OERIC S E . ARBRICISIT S NOAEL 13 600 mg/kg K5/ H
CHF LT, (BHR4)

BNEERERIT, HiEE ¥ I E KUOWHE da- b2 7 =0 —/LORREREDIE
T, EHEE D b a IR T T ATF R OR BIRIER NS DIV Z D ARBRIZ
B35 NOAEL ITG%E TE I EHlilr L7z,

#29 T hzeMuvic 13 BREEEEIERERIC ST D TR,

- Eitaen s e
PERE (ke (AHE/H) MR
HizE 2 I E 2,000 - () 7o o e EHOR BT
- () #HEE. T.Chol W NZ TG KN UHEED
KT
180 LIk - (HF) {EMAL b e VR T T AT VR O B IERE
Bl d-o- a7 2,000 - () 7\ brr U0 ERERE R Oy-GT
- DHER A
180 LI E - (1) {EMAL b e VR T T AT U O R B IIER
- (MERIASER) iRkt B OV EE B D HE N

(7) 13;BMEAMSHEAR (Svbh) @ <SZFEH>

BEFLZ v b (Fischer 344, MERES 10 PU/BE) (CHFER d-a- b 27 = v —/ L% 13 #A[H
SR O E (0. 125, 500 i 2,000 mg/ke AHE/H, o— IR L TG
L. diatEmtatBrny i Sz, sHRitLE LC, IO E ST R O 5.
BED 2 BESGRE SHUTz, MiklE, &R 10 PE D EBELA 5, 45 KTV 90 H (Reiki%
H) #%IZERELLT,

2,000 mg/kg R/ BFGREDOME 7 FINFETE UTBESLIRAE L 72572, £72. 2,000
mg/kg (RHE/ B GEEOMETIZ, —MIRIETIE, T, MERGE, SHim, BafRO

8 MERCGHEOME 10 B 2 FIZHORMERTEMERIERAONIZZ LD, 5L LI
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IRJE B OFR IR N A Tz, R OSBRI G- OB I A B> T2,

MRFHIRRAEIC BN TIL, 2,000 mg/kg (RE/ B GHOBET, $5HLE 90 A
E. bR T ATF R R ONEHA LR v AR T T ATF R OE R, T 4 T
U g, faikaRimEk, WBC, U >/ NBR, DIEZAFREREL, BERER O A B RN
biv/e, £7-. Ht, RBC X U'Hb OFERBUL A Oz, #5684 90 H% D 500
mg/kg (RE/AEEGREOHETIE, LIS b o R T 2AF VIR OER R LI
Too HERELUSNO Z6 DML, HERFEETH -7, HETIE, ERAREREOA
BB, RBC KO Hb O3 % 58846 5~45 AXRICBIER S0, HERGNE
I IRz, 2,000 mg/kg (RE/ B GEEOMETIL, #5515 90 A#IZTEMAL
oy ha LR T T AF R OB B/RIEREN A DI, AERGFERA BT,

MIRAA LRI I C BV T, 2,000 mg/ke A8/ H #H 5RO TIET O CL KT
v-GT BWE BTN L7223, 2 OZLICHERFEI A Do T, 2GRN
T, BEHBRE 90 B I HFRIER A LT v OF B R BIMN A ST,

JREFAIREIC BV ClE, it (haemorrhagic diathesis, &, BjE. MER
iR, &, M, R BRSO IO B K SOUXHMmMESSE) A3 2,000 mg/kg (AE
[ BEEHEORED 10 B 7 61, #ED 10 FilH 2 FilTH BT, BlEOREIMEmAS 2,000
mg/kg K/ B EGEEDMED 10 FilF 4 HI TH BT, FliORRERSEZ R L ORI
PERIEN IR GHETH LI, TORERKOEEEITHERGTN CH-T, Tz, &
Pe BREOME 10 Bl 2 Bl RHOASMERTVE R IEA I BV,

AR EE L. MBI 2RENERGHICALNTZ LMD, RRBRIZET 5
NOEL (IR TH D L E X T,

EU Of&mR#EEES (SCF) &, FFEtEz2med 2 iR A LR it 7 ORF
iE~DREIFESE | ARRERO NOAEL (% 125 mg/kg (KE/H SHWrL7-, (B0 4,
38, 39)

(8) 13 EMEAMSMHAER (Sybh) @ <SEEH>
5%Z L L dly- ba7 za— VeV 183 B EEEEERBROE 2 LU FIOR
L7z,
7w & (Wistar &, MEHES 6 DU/EE) IZHERR do- =27 == —/L (800 mg/kg AT/
H) XiZdyha7=zv—» (800 XiL 1,600 mg/kg (RE/H10) % ¥ A XML
T 13 RGO 5 L, St ERERD T 7o, — oD% EE (MEMES 6 T
MR (JERERETHY . b o) —2OxHREE (MRS 6 IW/ED) TIEF A MDA &5

L7
ZORERL, FETHI N ORERA 72 SR A BT, B GREOIMRE N OB Tx)
FERE L FIRECTH -T2,

FHE do- b 27 = 1 —/VIR GREORETIE, ALP & O Bil 23R G I~ Th

9 FHEdo P77 xo—UI—-HETEHBL WD L, EWVdy ba7 co—L o AERETtED
G- LTS Z & RUEWES DTN Z vt B8 E LT,
10 1,600 mg/kg AE/H B 58 CIIMED AT S,
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BT U7z, HETIE, #AIFE. T.Chol XN VIFENHEIZEI L, S 5HI2, [T
B OB DA B OFERT B RSN L7z, BETIE, ISR SIS T A b h o7,
ABRIE Y o  EilC VT, LI UISHIRE N ZZf a2 ) ~ 7 v 7 7 — D OFEHE
(TR D PR & R 2 I525) A3, 7 2 il R O 3 51l TA B iz, it 1 61Tl
B RENERZF T 5~ 7 17 7 — bk D FEEE OFRFRBERNE b A b
77

dl-y- k27 =m0 —/ VOGO CHE 72 AREAFR 72 1 IMRE DRI 37 6 1
7o TILHOMETIE, ¥HFE. T.Chol XNV VIRENEEIZRA L, 7 LT F %)
—EEESA RIS L2, 1,600 mg/kg (KE/H &% GHOMETIL, Bil, ALT N
FF i R OVl ekt B ORISR BB B AN B oSN L 7=, 800 mg/ke (AE/ A GEEDRET
IE, 7 V7 F o —B K OVALT {EED A BISHEIN Lo, BRI Y > REfilzisun T,
dl-y- s 27 = v —/L 800 mg/kg (RE/ B &% GEOMERES 5 B Ndly- ha 7 zu—/L
1,600 mg/kg {RE/ B R G5REOMET LIE UISHIRENMHIZZS 2 L)~ 7 a7 7 —20
5 (RO R & ML) B DIV, 1,600 mgkg (RE/ H B SEED
2 BICIL, M2 Il ENE 2 H T 5~ 7 17 7 — b D R OJRKBRRERE
LHALNTE, ZOX D7V Lo EORT AL, Rk SR E X3 O E 4y
BEOIBRE L X O LT 2AFHRIETHY | HREEDOZLILEILIGE B 2 B
7. REBREIEE L. ARBRIZEIT S NOAEL ICE K L o7,

EFSA @ ANS »Sx/ui%, ABRIZE 1T 5 NOAEL [ ZHIEr L Ty, (BFR4)

(9) 28 HEIEAMEMHER (\LRX2—) <SEEH1>

INLAL— (VT AE, WERESS 10 DUY/EE) (ZHERR d-o- b =2 7 = o —/L T dly- b
a7 xn—/LEPR Y 28 AEHROZRE (Wb ka7 zr—LE LT
2,000 mg/kg RE/A, #A AWML TiRE) L, oMt 32k S -,
SRR U CL IO A2 53 DR O 5L 2 BERSERE Sz, Felde 5%
(24 b a7 = o —/L O ISE R OWFig R EE A IE L7z,

WTNORHIRBWT Y, &EICEE L723EE, BRRA 72 TSl ON BB K Y
REA~OEEIH LN T,

W GREOMERETIE, B G IRBE L i LT, 7'r b e o v R R OVEMAL R
0 R T AT VRO B IRIERE N BT,

FHEE d-o- b 2 7 = 0 — VR GREOMEETIX, M ORIEE. T.Chol X'V &M
W B RE L W A BICIKE CH 72, Fo, MEET TBil 23, #EDA T Cre NEE
IZEMECTH o Tz, S HIT, HEREOMET, ALT, LDH, ALP X UY-GT 23R 5t
HOML Y FEICEE TH -T2,

dl-y- b2 7 za— VEEFEOM T, $IEE. T.Chol, VU EE MR Gxt FIEEOME
FVEBEIKETH -7z, WEREORETIX, BEEXREEOREL Y 7 LT F= R
DHEIZEN»S T,

IR OF g o b= 7 = o — VIR, i & i L TR dro- b2 7 = —

N —HEORBRTHL LN, BEFL LT,
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IWERERECITI LR L diy Fa 7 = — WREBECIIHET L, diy- h a7 = —uf
ST MR OWHEy- b2 7 = o — VREIHEN L7,
EFSA @ ANS /UL, AiREBRIZIS1T D NOAEL 13 L Cuzely, (=R 4)

(10) 13 EEFEHSHRAR (\NLRE—) <SEEH12>
INBAK— (YT AE, W10 TW/EE) 12 dly- h 27 = a—/L 13 JEiEsESRE O
5 (800 mg/kg RE/H ., &4 AT L TikE) L., iatEmtsings FEZiisn
Too XHHREEL U C, IO A A 159 DL O 5HE0 2 BEDERE ST,
ZOFER, R, BERA 72 Tl ONIB T B M MR EA~ DR 5 DB I
Nixholz, 7a hur EURRE NG h v R 7T 2T VR OF ERIER
(p<0.01) NHHNT=, Bil, ALP K O%-GT OF B EEN SN, lfes B gl
BEDEEII SN h-T-, BREIEY L ElcBiT b~ n 77— 0EEL bR
77
EFSA @ ANS /U, MigEEEIZ BT 5 /37 A —& —iFONZ Bil, ALP & UYy-
GT IZxtd BB o % . ARBRICZISIT 5 NOAEL (% 800 mg/kg (ANE/ H A & f
WriL7-, (H4)

(1 1) B EAMESMSHRAER (S =T74)

=T (T R, MR 2 SR ISMEORR 5 2 FEEOFRE d-o- k=
7 xu—)L (WL : 91.4%, ZIRWE : 79.3%) % 13 ERRHIER O &G W
' 1180, 600 X% 2,000 mg/kg AEH/H, ZHWE : 180 XiE 2,000 mg/kg (AH/H .
A R L e, ) L, fakitEaBh S5 S v/, RIREE IS A X%
5 (bml/kg A=) L7z, % 2,000 mg/kg K=/ HEGEAZIT 4 BE ORISR 2 7%
E LT,

AR I, HERmE RS OKEE 1 fIR O RYER 5O 2,000 mg/kg (KE/H
B ERED 1 B UTIREEE L & o T,

AT LTCEMNC BT, BRIRPT RICEREII A LN T, BEE, IREFRT RO
s BRI G- OB I DI o T, BERETHRIREE & Pl U CIREIEININH] 3
HONTE, XA XML a ) —BEICERT DO THH EF 2 b, {HE
B9y b v IR T AT R OE DR IR DS R G E O GREC IV THEK
TFHNC A DITZH, EHEHAM% ORI TR I3/ <, 4 2 v K O AR 15T
bHHZ LIZL D EEZ LN,

AR E T, ARBRIZB T D598 O NOEL 1% 2,000 mg/kg (KE/H & fsm
HF 7=,

EFSA @ ANS /=3 Ud, &AL b a s R 7T 25 U O 2R 7 it R
MNIHHITZD, 2,000 mgkg (KE/HFEGH COAFERIERE TH o722 LITHEDX,
AR NOAEL 1% 600 mg/kg R/ H & HET Lz, (B 4)

BNLEREET. MERWE O 2,000 mg/kg 5 HEDO R IEHALE S b R

2 —HEORBRTHL 2 L RUBDNMDHTHL ZLinb, ZEL LT,
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T AF U OEBERIEEN LN Z &G ARBRICEKIT S NOAEL (Z 600
mg/kg (REE/H & ¥ L7,

6. EESHERUENAMRER
(1) 16 MAREMESESERER (v b <SZBEHB>

BEfLZ v & (Wistar &, M, SRBRBALGRFOICECARE) IZHER dl-o- k2 7 =1 — /L%
8 Xi¥ 16 7 H RRETS- (0, 25, 250, 2,500, 10,000 Xi% 25,000 IU/kg fREHO,
1.25, 12.5, 125, 500 X/ 1,250 mg/kg R/ HIZHHY)) L, BMEEMERER M S
Nic. BEBME 8 NARICHEE 4 Iz & L. 7%V o (25, 250, 2,500,
10,000 & Tr 25,000 TU Be58ETENEIL 4, 9, 6, TRONSIE) (21X, 3Bk 16 1A
%ECREERE LT,

10,000 TU/kg Ll B3 G8E CIRE OIS A H 4, #5658 KTV 16 22A %I
LR OV DB B AN U7z, £, AR GHETIL, #6516 A %I mE ALP
NEEIL., BFHK55E (bone ash content) 2B L7z, 7'v b v B S-
12 7> AICIEENE L7223, #&5-9 T 16 A BIITEEIA N2 hoTt=, 7 LT
FUROT LT F = OPRFHREINL, %5 11 DARICITER Tho7-, BT
FZAEIEA BT, 2,600 TU LU R OEGEETIEL, #5IER T 2 BRI A L)
o7,

AFRERZI 1T 5 NOAEL 1L, #9125 mg/kg (K8H/H L E 2 bivl, (B4, 19)

(2) 104 BFEIEHSERUVUELSAMHEE (Tv )
7 v & (SD k., HEMER 60 IT/RE) |ZHEEE dl-a- b 27 = 1 —/L% 104 BFREE 5
(0, 500, 1,000 X% 2,000 mg/kg {KE/H) L. @M K O A MBI SE0E S
iz,

2,000 mg/kg AR/ H B GEEOME TS 153812, 1,000 mg/kg K&/ H & 5HEOHET
Fe 516 812, 500 mg/kg (REE/ A GREORETE S 18 I, HLE . JREE. IREEKD
BEE) > & O HIf & OWMELZ X 2 BB 233 B vz, B4 2 v K o523 0 [EE
L7 ZDIED, FEERROIEERIZIT. #5510 L 2EEIIL LN 5T,

MIEFHIREIZBN T, HRE O &R GREORECTER S 4~13HIc7r hr by
R OERE N B, b5 26 BETICEE L7 (%5 24 BHEX I KO
B EBRAR) , $e5-BR4E 8 #1412, 2,000 mg/kg (RE/ B #&GREOMEREZ Ht, Hb XU RBC
DE B INA BT,

MR CFRIRRA TIE, 2,000 mg/kg (RE/ A58 (MERERIA) (2B C, ALP &
PO EHDFRD Bz, EOZELOMEGE b EEL b A LR~ To, BEREOLE
IZBWT ALT OHERFNZR BRSNS 4~26 BIZA BN, TLEICITHE
KPR B LRI A BN oT,

AR ZIBWT, BEIC K BB IA LN T2,

FIRClL, 5 ORI LN T,

B MO T H Z Linb, BEL LT,

35



PERE D EFEEEEZBW T, FFO/NERIMEICIREE B~ 7 1 7 7 — VU OEHEN
il (HE 17%. ME77%), = OZAVICARREMEIIERD Do 7208, *HIREE
TIIBIE SN 2o T, TEEOFRAIZEL. iﬂ‘ﬁﬁﬁik&“ﬁﬁk DOFNZZEITFRD B/
otz

EFSA @ ANS _x/uid, IMifkEeE & ORI ~DFEN & | ARER I
NOAEL (3% E T 72\ Effamft i 7o, BN AT A N2 T, (BHE 4, 14\ 19\
40)

BINEETELT, 2EERIZBWT, 7Dkn/t/ﬁ%®@E&UHMA®
BN HNTZZ LD, REBRIZEIT D NOAEL [T E TE W SR Ui, R A
MIIA DR Do T,

7. EBRESMHHER
(1) £mEEEHER (v b)

[5. W] 90 HEHEMEFMERER THWW=7 v o8k (SD &, HERER 15 DT/
Z AW CATEEMERER ) FE M Sz, T v MORE 38 i TPGS ZiREE#& 5 (0.
0.002, 0.2 XX 2% (4% I E & LTO0.5. 50 Xi% 500 mg/kg (K&E/H)) L. #55

f16 KLU 25 HZRICARRL S Y, ZNENOREW A Fio XV Fi, & LT,

AR, [RIREIEER, MEbE, BEM L ONEEWIOFTH, M4 4 B, BELRE (0
A 21 A1%) BEFL 1 KO 2 B NS IRRF O [RINE REW) OIRE 2 | AZBLER, ShE3R,
HEER, AFRKROHERE & bISGRWR LT,

BEMWIL, 586 38 BT L, BB I Lo, 7o, Hkk
O 2 BRI MEFE R O MR A LA 2 0 L 7o, VB, 8 Rl H R
L. —HEH720 48 (MEHER 2 UT) ORERRIC OV CR BRI 2 5566 L 7=,

Z ORGSR, AFEEE GEIEWIFE, BIERESE MhH, WONZIEE &K OBE O T
) AN REMW) OF I S OB AT RS G- OB I A b T, BB Ol
srEE, MRFAIRE R NRAELFRIRE D NT A =2 —IC b TG OREITIHA 6
2ol

EFSA @ ANS /UL, ABfEeEtElcxrd 5 NOAEL (Ze4 I E & LT 500
mgkg RE/HU EEfEm LTz, (B4, 19, 37)

BMEELZBEE, HRWE OB GV TSI LA ENL LR -1
Zenn, AEBRICEB T o REM, REM) K OVETREE! L)L(Tﬁﬂ%ﬁ NOAEL IZ 500 mg/kg
(RE/H &l L7z,

(2) £EHEHHER (v b)) <SFEEHU>
7 v & (SD %, M 8~12 PL/#¥) DOEFRHREARIE ONTIHIR &k O LIRS, BER2 dl-
a- ha T zwe—/L%x 1S 3 EIOME TIREER S (0, 22.5, 45, 90, 450, 900
X% 2,252 mglkg (KE/H) L, AEFEERMERBRNEm SNz, 2pd, MEE, @F L
A LT, 3BT, F30ITRLIEN—TF D ICEmESNT-, /-, 7 L—T DX

U YERE DR GHEN 3B THDH Z Lnnb, ZEEEE L,
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(I@DIRENZ SN TIE, MR IR S, Fe RIS W THAE L7,

#30 T v AW AR IS T S R BRE

TN—"7 e 5-HE B 5 (mg/kg (KE/H)
22 IR 22.5. 45, 90. 450, 900
) 0. 2,252
©) BTHR B O L 0. 450, 900
@ 0. 2,252

SRR 5REClE, 450 & O 900 mg/kg (AE/ H B 5REOIFILH O RENMY) CIRE
HINAGERD BTz, 90 TN 900 mg/kg (AH/ H 1% 5-8£ D REN) CHIBEZ O,
45 mg/kg R/ B LB GREOREMY) CIFgOFE*T EE&OHEINNGED b,

7 N —707 90 K900 mg/kg AT/ H B G- BEOREMW) T, Al & OFH*E
BEOWENMNA L=, 7 V—7@D 2,252 mg/kg K&/ B &% 5HEOREMW O T,
ot M OHRF B S OO DA BT,

7N —7(D 90mglkg K&/ H L 5HED Fy REW K V900 mg/kg (RE/H & 58D
Fo HEW)C, AFROKTRA LI,

TN—T@D 2,252 mglkg K&/ H B HREOEIRF I OREN)C, MiE R OFHEF k
a7 xa—)VBEO R RSN,

I N—TQ/RUNDD 2,252 mglkg R/ H EGEEOREM T, MAEFHRIFERED
ANHOBINT,

IN—7@O0 21 BEmOHEW) T, mMEER VRS k=27 = o — WREO ERH
b,

27— D7 900 mg/kg A/ A E5EEOREM 3 4]0 F, REW <. %/INEXIE
NI, £12, 70— Fo \REMD 8 B8, Y L0 BAIRIREESUZ KT A
TAIZE Y FIRREETH ST,

F72. Z—T7 @D 2,252 mglkg (KE/H G5O Fr TWEMW) 3 il G L 4 BAIR
WHETH Y | ARERORE 1 Flos FiL BE8WIE R 74 7T AL IRIRETH
STz, ZN—7Qd 2,252 mg/kg (RE/ B EGHED Fi8W 3 Bz 5 F IREMWIC,
230 14 B ICIRIRBIZIAN SR L TN v o 7228, BESLIRICIZSER L e,

EEREREOEEWNC, % 1 EUIEARGRR £ CHENA LD, BBERD
HERE D FHEARIFMEIIERD b o7, (B 41)

(3) AESMHHER (Sv ) <BZBEHL>

Z v b (SD K. M 10 UL/ 12 d-a- b2 7 = 0 —/LAKERRT 2 @O FE, H
PE N O FLIAR] 2008 U CIRARFR G- (0 X3 1,000 mg/kg A8/ H) L, AR
i Sz, ARBEZIZEAMOE B R 5 Sh i,

IREWI DR, (FEMR ORI BN EZIT A bV, SR TR NS BHARRRD & OY

b —HEORBRTHLZ Linb, BZEERL LT,
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WBDIEE LV TR BT oo T, A% 0 KU 21 HEED
BEHOIREMCIBIT HMEEFo- h a7 = v — WREIIREED 25 TH 0, TS
REEIIXIREED 8 (5 CThH -T2,

WEHOIREW TlE, —2—na  OEN, T RAIER. BESEICEIT - T
B VEBIZBT HDRHIM O T 7 XA BN BEE AR T LT e, 2 ORI
(Z72 % TR L. IESIRFEORMIFRZRLELRE T 2L LTS, (BHR 4)

(4) RESHHR (VX)) <SEER>
~7 A (ICR &, M 7 IL/HEHE) 12 d-o- b7 =0 — /L& iR 7~11 HIZ5EHRE
A5 (0 313 591 me/kg (R8/H, AFRERHEKICEHEM L TikG,) L, REREARR
ERE S, tlREE S LT R ERE (1318 K OVEBRGRE (8I8) ik E LT,
da- b a7 xa—/VERERETIE, BAR 91 Bt 1 flica O, IRBIFEAR OV
) DFELIZD, MoOREHOREMIIIER Th o7, (B 19)

(5) RESMHHER (Sv k)

7w~ (SD &, 90~110 Hikn, #E50 VT, Hf 100 L) Z2ELL., GHRT » ~ 75 L
% PO AEFMERER DN EhE S vz,

7 v bk (15 PL/E) 12 TPGS Z 1R 6~16 HIZIEERHS- (0, 0.002, 0.2 X% 2.0%(E
# I E & LTO0.5, 50 X% 500 mgkg (K8E/H)) Uiz, REMWIOKER OB &%
BIE L, 4 20 BICHEYIR L, BRI, AFBIE LR USEL - I A A LT,
FIMBRIZOWTIE, HliR L., WIBERE K OEHRERIZOWTHRE LT,

TPGS #5-8¢l _iob\f\ REW) ORE R R R G K D BT A B
77

0.002% % 5RHEDIRIR 1 Bl KRIMEHLALINA: D=, 0.2% % 5REDIR IR RO
2 ROKIEKL ORER O KIBNE 1 BT DA b, 2.0%HGEEOMRE 1 I3 T
Th-olzd, &R, /WNHE, KEEUOWBEOTENA LI,

AR CALNTZRIRORE X, HEW 1 HIORIED S H 1 HICALNTZHDTH
V. AEMEIA LN -7 & ETimHAED 2.0%H 58 TIERE 138 fFil+
1B LOBEITAONT, ZORIZTFENTEL LTV &b, TPGS Ofts
IZEDELIIZZ LN -T2,

EFSA ® ANS 7 $x/uE, AFREBRIZEVT 500 mg/kg K&/ H £ ThD TPGS I325E
TERICIERZ B T/ Sl L7, (SR 4, 37)

M ZEREEST. BEWMITREIC L DEEN AL -T2 Enh, BEW
1Z%4 % NOAEL (3 # XV E & L“C 500 mg/kg (A E/H &:I:IJLJ?Lto JRIRIZ DN T
WX, AEBR CTA LIV BE I IAEMRBEIMN 2o 72 2 LB 5 L AETIE R
WEEZ ., BBIRIZHd S NOAEL I 4% 2> E & LT 500 mg/kg M@/H &HIr L
Too MERTMEIZA DR D -T2,

16 —fEORBRTHLZ Linb, BZEEEL LT,
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8. a7 xoO—/LOImi&EREICEE T 5k

7> & (SD %, 5 #Hn, 6 TR 12 doa. dp. dykNdSbarzza—1L%u 7
HERREEE S (5 ghkg fikh) L. Hiz#EE T 2/ERAZH <7, L2388 (da-,
dy B d-6- 37 20— L E RGBS d-a- B dp- F 27 = o— L m R
TR FEhE L7,

fERAa R 31T Lz, HimAEETH2ERIEL. o By v, & ha 7 e —/LoJEIC
T, (SRR 14, 42)

#31 do. dP-. dyKOd-S b a7 = o — G RETH LN HI A 5= 8k
WNZTm b e e RONEHEAGE Y b a R T 2T R OFEIE

: - EELE S F o R
W ;&gﬁﬁﬁj- T hmy e RO | 75 A F R
()
do-ha7xza—) 5 X6 26 X% 28 27 X113 28
dp-hazzo—1 6 37 35
dy ha7zm—) 1 59 65
d-6-har7xza—j) 0 67 80

n=6
a : XTHRREL 100% & L7- & = 0%l

9. EMIBITHHR

(1) EZ XY EDRZIE & BEIE
BHENPOERTLIEZ IV EOKREDIE, a- ha 7= — kU havzm—/b
Thd, IV EL @EERTLIAFICEEICIEENTEY, TOEIYHIT, ¥
¥ - B9gE, WIEE. AOEOIEICZ Y, Lo T, @EORMNLOEBRIZL > TX
TAREOIBRIE & 33 = L 1d7e < JFFRIMEO R ZIEI TR D25 M DSk E K H
ARERICEOND, &E2, T)

(2) ZDthHRE

fE7pe b (B, W 29.3 5%, 14 4) IZd-o- b2 7 = 1 —/L% 28 HRE#S- (1,200
IU/N/H(800 mg/ N/ H)) Uiz, F£7o, *IREEE (B, 270 %, 84) BREL
7o, BeEBAtART, BEBIMA 14 KON 28 AL W ONIEI&EES- 28 AfLICERML L, fufE
O IR o Xy b 27 = o — VBRI M ONIRAE LA & i L 7=,
do b a7 o —/VEBROMfE o b a7 o — VR, BEHIT, cHEREE
CHES LU THEICE T, BfkBES 28 BRI GRIORE L 72572,

—J., do- h 27 = o — VERGHOMEFy- 27 = o — VREE, EEHIEE. 3
FREE & HEie U CHRICED o 7oy, 5T 28 BRI GRIDRE L 7r o7,
M/ Fa- b2 7 = v —/ UREEIX, MAEFIRE L RS 2 L, /MRy
k27 v — VBRI SRR 28 AR OAIREE L I L CARICE ST,
ZDIED, bR T T AF URESCIE LTS b e LR T T AT RS O MR
BEE /N7 A —F =TI A LN o T, (BT, 43)
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t b 65 ELAE, 88 £) (ZdlFa- b7 zu—E 40 HREERS (0. 60, 200 X
£ 800IU/N/H(, 55, 182 XIE 727mg/ N/ H)) L7-fER, @FRE, 71 7F=2
TR, M C R 5 X D ESCRIER I A DN o T, (B 44)

HEPIERE (484) [Ta s da- F 27 =u—/L% 6 A RS (1,600 11U/
NHB) UTohE R, HEERE ) O K OVEEEREDUEEITA BV, MREE ORI b
ORI Tz, BEIZLDRWERITERD bhird -7, (B 45)

R ERE (2,0024) ([Zo- k=27 =m—1 (0, 400 X% 800IU/AN/H) %
510 AR (FPofE) #h5 L7z, 0. 400 X% 800 IU/ N/ BRI ZETH 967, 489
XL 536 4 T o7z, DIEERIED Y A7 DR FRA LT, 52X DEIER
BTz, (SR 46)

fE7ee b (45 Ll b, &, 39,876 4B 5HRE 19,937 4. XFREE 19,939 4))
ZXFBUT 1992~2004 FiZo- h 27 = m—/L& ) 10 FE171 BB XICEI (0 T
600TU/N) =, TEERERIER, DADORRBRELFIHEBR T, BERESEELD
IS /DB ONTHRIE TS IRADEEN I A LR - 1208, SHILOBEE 2 3
LR L, (S 47)

fEEee b (RABM, 24) (Co- ha 7 ca—L &5 (720mg/ NJH) Li-E =

A, IR ONEFEOFBN A O, £1-, “EHEMRTEE L7-HBRICBNTH
INHOBIEORBNA LI, HEORBRICBON L, mEF 7 L7 —F
TEEO R OS24 FFRIGORF 7 LT F =0 OEEZE RN E L - Tz, (B
19)

INVT7 ka7 47 b— MEEFOBE B55%. 140) "X I E Al
Z 2 P AMRA (~1200TU/N/H) L7cfER, BRREm A O m b v o v R OAE
ENHLNTEN, X I EORAFIEICEY, v ha o b U EHEIREEIC R -
77

I, RAL T AIREERED Y IX > (026mg/ N/H), YAV T7 7 U R Y
L35 (5 mg/ N/H & 2.5 mg/ N/HERHIKS), 77 47 Lb—F (500 mg/ \/El,
4[8l/H) O adiA 7 2 R (500mg/ el 4 [B/H) IZHFH LT, B4 I E (90%
a- b7 xm—)v) & 7THEERE (800 IUNH) Liz, FOFR, 5 4 BE%E
TIZ7'e ha B UREIIER L. &0 20.7~24 B 6% 5- 7 BERH%I213 29.2 7
FCHER L7z, MRS I, VI, IX KO X KHEEIMET Uiz, 2 OB T, 25
PEOBER I OVINIEN A BT, B4 2 E o542k LT, #EHIE7T
HRELIAIZ, 7'a b o o B R R OISR E R IS PR X EF 1S 72 0 | I ORFRE

17 G E ORI HRBROK T £ TOVHIMN 101 F=THHo 7,
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Wbk Lz, (BH19)

MERMERE RV T 0 U EOBE (s, AR (Co- b2 7 om—L%& 300 H
M5 (1,000mg/ N/H) L7ofESR. $654% 24 R ORHP T o Fe 27 m v T
FagoarkTe Ruot™ 7 Rexsaro RN V74—
DX TFRRD BTz, (BFR19)

2L DEFRFRBR DT A £ & O TIE. 1,600 IUNHLLTOE % 2 E(RRR-

o ha7=zm—/LE LT 1,073 mg/ NV H XiZ= AT v & LTREAE) OFBRIIZE
ThdEfE/mL TS, (BHE48)
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. EFFHREF O
1. JECFA [ZH 1T+ 55Hh

JECFA /%, % 6 m=E (1961 4F) MUWH 17RHIRE (19734) T, a- b7 =xpm—
N ONEA b2 7 2o —/LiEHEY) (mixed tocopherol concentrate) (ZOWCRHM L., 55
17 FIE ATV T ADI0~2 mg/kg A8/ H 33X E Sz, £ D%, & 30 B A (1986
) 1ZBWT, FrLWSBREGR 2 & o TREM 21T - 72,

a- b a7 zw—/UE, BEEME BOAUMEROVERRABEEZ A Lene Lz, L
L. 7 v AW EHRGEMRBRI W T, MIRERE 1 2 /ER R OB
L IREHRR OB LN A BT Z D, NOEL #fE CE 7ehvoT-, £z, B MIB
W, or b a7 = o — /Ol EOBRIC LY i A2 EE L7z &0 9 3iE<e, 720 mg/
N B Z#EZ 5 AEOHRKHABR TER, I, 7 LT F=VRIERRAT B A RARLVE
> DRGNS T2 BN LM, £ 720 mg/ N/ BREOHETIE, MiE+H= L AT
H =L O EFANB LN mEE O 1 RERZERTIE, ML TEZEIIA LN TV RN L
WIZEM LT,

a- h 2Tz u— /VTWAERRERTH Y | KEFIFPFISE (National Research
Council) ITREFTZERE L LT 0.15 mg/kg (RE/HZH#EEE L T\ H Z & A2 E 2 T, 5 30
G Tlddla- ha7za— L kWNda a7 za—1O7—7ADI & LT 0.15~
2 mg/kg (KE/HNEE Iz, (B 19)

2. EUIZHIT5HEHE
SCF 1%, 2003 -z B % X > E D% _EfRERE (UL : tolerable upper intake level)
Zo-ha7xzu—LEl UCHRE L, b MERFERICIIT 2 iikEEE k- S /ERIC
HST/E B 72 NOAEL 540 mg/ B IS RRESEMAES (UF) 2 %38 L. UL 1% 300 mg/
HI8LERE SN, (ZHR 39)

EFSA o @4 H &R 3 2 i & OB 5 O3 E 2B 3 5 B %Sk v
(FEEDAP /X3/V) 1%, 2010 ., £ COWREIIT 584 I E Ofaeiisny & L
TOFMmEIT - 7=,

v4 v E L, @EOfFEI~OFHETHIUE, 2 TOIYREIC L TEZETH D,
BRI 4 I EEEFEOERIIBR SN TEY, ZHODERNL, XEEO
HEMIZHEASWTEEFOEZ I E OfREaAEZRET DI+ TIEH 575,
fAflhoe 4 I E A &% 200 [U/kg fEIZE 2 52&ICTHZ LITEE L RN
EDNE ST,

B MZBITHEX I E ORI EHMRIC L - T, Fsaic e FoEREN%
WA R OFESEOFREHIET L mHAEOE Y 2 v E NS 582 HEL T,
b FOEREIZ UL B00 mg/ N/H) ZHBR 52 LITRWZ LAVRIEB I,

L7=Ro T, fA~OBHEORMETHIUL, HEEOLZEMEICHIEITR <, fEk

18 NOAEL 540 mg/ A/ H % RrEFEMARE 2 THRL T 270 mg/ AVE S5 Z E0v5 300 mg/ A/ H &
LTW5,
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DEX IV EOREGAREHET HMEITRWE B LT, (S/13)

Fiz, ANS /R, 2015 FFZ b a7 z e — LA BEIZERMEY, a- b7 o
~»xr%ﬁ7xH~W&@&Fz?:m—W®ﬁmﬁMWkLT@E#%%%MLtO
FIHFREREM T — 213, ZnbD haZza—Ld ADI #RETAHIZIA+H45T
ST, EXZ IV EL, A BME LTEREIN TS Z b, VHEKERTHD Z k
BnE ﬁﬂioéﬁﬂxIﬁévrﬂiféiwtﬁvzb\ &L WNTE FOWFROHARIZIBNT
bor b7 e —LOBEEN UL 281720 eB2x 0152 L (b2EOREIZRT
% 3~9EROT =2 &2fR<,) D, ar ha 7 za—/ VIR E L THE ST
WAEREROMERETHIUL, & h~OZEEITE&RIT RV Efm LT, 72, v b
a7 20— VRS haT7 o= DT —ENRELNTW-Z G, harvzo—L
DEEVEDFHMIICE D5 Z LM TE o7z, ZThbD a7 ca—/LOBELF DR
X, o ha7ze—n X0IEFITIRLS . ZOFERL DRV EREIN TS, LiED
M, ANS XL, b0 ha v cua— LV AEEICETRHEY. - 2TV e
— y ha 7o — KOS a7 v —/UTERIRIM & LT STV A
EROMERETHIUL, & h~OZREMIZEE L TREIT W Effamftt T 7=—75, Ao
S 12 @R O RICIEHA L Lz, (BRR4)

3. XKEIZH+55EE
KERFEFRS (Council for Responsible Nutrition) Tid, 2002 (2. Gillilan %
O (B 45) IZBWT, & MZanydo- =27 xr—/L (1,600IU/H) %##5
L“C bEEREENLONIZ -T2 b, ZOHE Yo a7 2 n—/LOEE|ITH]
BLC, X3 EOULELT1,000 mg/H (1,600 IU/H) #HEE L5, (B
49)

KEESFIEAT (Institute of Medicine) Tld, 2000 2, EWRBROFER G Ef%
#1172 LOAEL 500 mg/kg {R8E/ H1Z UF 36 K USKEDOFHIAE (68.5kg) ZiEA L., 7
EﬂkULL%OmgH%\F37IH—W@@ﬁKﬂ#b%f\E&iVE@ULk
LTW5, (ZH49)

4. FOHOWEIZEH T 55T
EVM 1%, 2003 42, Gillilan & (2 45), Meydani & (&8 44) KU Stephens
5 (BFE 46) OHE) B 52 NOAEL800~1,600TU/H (d-a- h=27xzm—/L L L
T 540~970 mg/H) IZUF 1 Z@@H LT, %4 EfREREE (safe upper level) % 800
IU/H (do-bz7xo—L b LTH40mg/H) & L7z, (B 30)

5. BARIZHT S5
THARANOEEEIGE (2015 FA0) | 128V TC, Mk ORI ET e 4
Y B RIBEEORE 30 ha 7 20—/ ThHI END, oo a7 = — VDL ZIEE
e % I EORFEIEE (BZELKNUL) BRESNTWD
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HZEONZOWTIE, BARANZXG L L CEIREK N F o b a7 = a—/ LR 4 H|
TE L2 IV TL o 73 7y, IV ORI A 22 pmol/L
PLEIZERTZN TR Y | 2 OEMOEBEEDOFED 5.6~11.1 mg/H ThH o7z, ZDFH
X, Pk 22 KON 23 FEOE BARFE « SREREIZ BT 2 MBI & OISR = & O
OHE (B 6.2~6.8mg/H., &M 5.5~6.6 mg/H) ([T -7=Z Lt BIEDH
RANDERERE AR L TWUE, B4 20 E OFBRIEICBEIIR2WTH A H 2 &
AoRE L CWNA & LT, Ak 22 KON 23 AEODIE LR - Seaia |l o s i) D MR R O%E#h
Pk = & OEREOFIEZ I, BLEDNRE SN, (R 32)

—J7, B4 22 EI3EFH O/ D OBRICB W TR SIECIBENE 2 k342 L1370
EENTWD, WREHERIC X A EREE T HMER 2 fEE L 5 2 LS e B2 5
TS, ULIZOWTIE, 72 NS CFE1KE 62.2kg) 123V T, 800 mg/H
Da- ha7zv—/L% 28 HEEERL T, FHERERC AT/ IMRIEEFESCZ DOfthd
BERAFEE I A B R ZETRD LRI > T2 E DO HES . RABMICBIT o b2
= 11—/L? NOAEL % 800 mg/ /A, UF % 1 & LT, ZMRIEEZ - THRI - P
AN UL NE 32D EBVHEESNTND, (BT

# 32 FHEMIIBT LY I EORLZEROME EIRERE (UL) (mg/ \/H) 2

" A7 UL
FFn G T Tl T T
0~5(H) 3.0 3.0 —b —
6~11(H) 4.0 4.0 — —

1~2 3.5 3.5 150 150
3~5 4.5 4.5 200 200
6~7 5.0 5.0 300 300
8~9 5.5 5.5 350 350
10~11 5.5 5.5 450 450
12~14 7.5 6.0 650 600
15~17 7.5 6.0 750 650
18~29 6.5 6.0 800 650
30~49 6.5 6.0 900 700
50~69 6.5 6.0 850 700
70 ULk 6.5 6.0 750 650

a:aha 70— LOBTHY, o ha7=a— PO X 2 EITEFEI TV,
b : ARIZOWTIE, ULICEET 27— 0T ANz & EE b BRSO A CIeREIEER O/
BENETL2NZ LD, BREIILTUVRY,

T2, BNLZEERESIT. 2006 FEICELTIME L CORME- b2 7 =a—L (dE
KOAEIZIRD,) 122\ T, MRERERERSLIC R THEA S, 2o, HUiZaE5h0—H
W) OB AZEICE EN 0 F a7 =0 —/LOEN 150 mg B RVIERE. 4

19 —TEDORFIREZAEFFT DI BETHY . BLZEUEEZERL TWLEEITIREDY A7
FEAERNE SN TN D,
20 JEFRHERUC & 2 EFFEE OEDEEA B E L TRESNLTND D TH S,
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PRGN EFE 2 b, ADI 2R ET 2083720, | EFHliL7z, (B 50)

ka7 a— VT EMW R EES R ORI & L CER S TRy, &ESh-R
FEMW RO S KED N ELE L THRIAR L TWA Z L, BKEY (PE, 3UE. op
RO ICEXHAAAAD a7 xo—/UBlE (&KX #H#E LT,

HEEIC 72> T, BT a7z o—/L &L L THARMERER 5 (2015 4, &
FBL) ITRSITW DR, KPS 17, {22, ik, BN OB/ e X I
EfmafmaE (£33) AW, £-&KEY (WE, FUE, INERORIE) oElE &
L CFRR 26 FERPERE - SRBFHEHER (B 52) ITRIIVTW D EEEER OB
& (F34) AW,

ZORER, WERKEREIL, 29~9.2mg/ \/H TH-7-, (5 35)

BONTHEERKNEREIL, HZEIIH LT 58~142%D#iFHTH Y . UL 1Tk LT
0.74~2.3% CTH -7, (3 36)

# 33 4. KA. AL dilkdEL. BIFARORRIA
o4 E mkEafE (mg/100g FIE

&) 2
B iR A &
ZEP b 1.1
JBP b 0.6
FHI 0.8
miRA4FL 0.1
FHY d 1.6 + Tre
At 7.5

cosy By v ROS ha T xu— L0 E

AR O S TIEGSX, &) OREEH &

CHRAOY L TEfFE, &) OREEHE

20 () TR ERE

D BKUS R AT = v VOEHED KRR NG E
(0.1g) ®110LLETHI0RMTHY, [Tr] RSN TND,

BIETEEL OPVKEREETET LN TWALHEED S L
KEaAETHD VT X O

O o0 oW

-

2L ERSUIRAD 5B TleFHE A LS TWORERSRE LT,

2 B/ADS L TR-OE, &) LRHSh TWHRZEgR L L,

23 SRR 27 FRRGE - BAEAPETGT (B B3) ITRWVT, EAEER O KEEE T b T
WHRIRE MR L LTz,
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#£34 HARNIBT D ELEROFEERE (g/ NH)

o RI¥E HFH ez} fa¥E 2
Fhin (%) = = - o
Bt E=8ks Bk ok Bt E=8is Bk ok
1~6 65.5 57.6 194.5 171.3 24.1 20.1 28.9 23.3
7~14 124.2 97.2 290.3 279.3 33.1 31.8 46.0 48.3
15~19 157.4 97.1 153.9 124.4 55.9 44 .2 54.3 51.3
20~29 139.4 96.6 106.4 94.5 38.6 36.9 57.3 53.1

30~39 129.6 89.3 71.3 93.7 37.2 29.1 62.8 49.3

40~49 129.4 88.5 68.4 93.9 38.3 32.4 61.0 48.6

50~59 114.9 82.5 78.6 103.6 41.6 34.8 87.9 63.9

60~69 93.2 65.4 104.5 120.3 40.6 32.2 99.2 79.6

70 DL b 65.8 52.6 115.0 118.6 33.5 30.7 98.7 76.2
a: MR b2 O I ONEREZ VT,

# 35 P, KW, BN, milREE, BINRORBEICL D HARAND a7 o — I HEE
HAERE (mg/ NV/H) 2
S (55) e FLIA YNYA e &t
B | &tk | e | et | B | & | BE | etk | B | &
1~6 0.72 0.63 0.19 0.17 0.39 0.32 2.2 1.7 3.5 2.9
7T~14 1.4 1.1 0.29 0.28 0.53 0.51 3.5 3.6 5.7 55
15~19 1.7 1.1 0.15 0.12 0.89 0.71 4.1 3.8 6.8 5.8
20~29 1.5 1.1 0.11 | 0.095 | 0.62 0.59 4.3 4.0 6.5 5.8
30~39 1.4 0.98 | 0.071 | 0.094 | 0.60 0.47 4.7 3.7 6.8 5.2
40~49 1.4 0.97 | 0.068 | 0.094 | 0.61 0.52 4.6 3.6 6.7 5.2
50~59 1.3 091 | 0.079| 0.10 0.67 0.56 6.6 4.8 8.6 6.4
60~69 1.0 0.72 0.10 0.12 0.65 0.52 7.4 6.0 9.2 7.3
70 LI E 0.72 0.58 0.12 0.12 0.54 0.49 7.4 5.7 8.8 6.9
a: O a7 ze—ikEEAE (mg/100 g AR X &MEEREEEE (@ AH),
b WEIZOWT, R IKARDBROF TRAGEHETH PR OKIE (1.1 mg/100 g I &#) 4 M
(A
c: JHEIZOWT, BIIHFO havcn—/LEHF &% 1.6 mg/100 g AIEH L L CEHE LT,
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#36 SKEMICEAHBAAD Fa 7 o— UEERKERENE X IV EORE
BEIEE (BEZEKOUL) I25D5%E5 (%) a
s H% & UL
il (%) T TolE T Tl
0~5 (H) —b — — —
6~11 1) ~ - - -
1~2 100 83 2.3 1.9
3~5 78 64 1.8 1.5
6~7 70¢ X% 1144 58 X% 1104 1.2¢ X3 1.94 0.97¢ X3 1.8
8~9 104 100 1.6 1.6
10~11 104 100 1.3 1.2
12~14 76 92 0.88 0.92
15~17 91 97 0.91 0.89
18~29 105¢ X% 100¢f 97ef 0.85¢ X% 0.81f 0.89ef
30~49 1042 X% 103h 87gh 0.768 XX 0.74h 0.748h
50~69 1321 X 1% 142 1071 X 1% 122 1.00 X% 1.1 0911 X3 1.0
70 UL 135 115 1.2 1.1

CEE (%) =HEERKEIE - BRE, IHEER K ERE -+ UL
D1 REARIEICOW TR, HEERZENG LR -T2,

D 1~6 OHEEREEZ AV CHEH

D T~14 RO ERZ L AV THEL

D 15~19 I OHEEREEZ VW CEH

: 20~29 IR OHEERTZ &L AV THETN

: 30~39 IOHEEREE X VW CTEH

: 40~49 IR OHEEREEZ VW CEH

: 50~B9 I DOHEERTE &L AV THETN

: 60~69 IO EFRTZ &L AV THETN

—H g Hh D o0 O W

Fo, BETHDHD, Pk 26 FERMEHRE - REFEIZBNT, BRADOEZ IV B
EEEIT, £37T0LED, 4.0~T4mg NA LWESN TS, (B 52)

# 37 AARANIBITLEHZ I EERE (mg/\/H) o

v (%) Bk etk
1~6 4.4 4.0
7~14 6.3 5.8
15~19 7.0 6.2
20~29 6.5 6.1
30~39 6.3 5.8
40~49 6.6 5.9
50~59 7.0 6.6
60~69 7.4 6.8
70 ULk 6.9 6.2

ara- b7 20— LETHY - b7 za— LSO X I
E I Z& AT, 72, LA OB &S5 OFEEL
WZOWTIL, RS0,

47



V. BmEREsEE

AEI O AN ERHTa 2 7 = a2 — VBT A6 DONIF L AL TH AN, ER
NEOESICEGEFND baZza— Lo, oo haZza— NI ALETHD
Z &, FhaT v — LV ORBERTEORBYEHENRKE < B2 5 HEORE TR
TE o2 Enn, SEAVWEERHZ I > ThayZ o —LOiHliz Eii T 5 &
W L7z,

ARNEIEICEI L T, ARz Faxtgs LEROEGORB L a7 on—L
DOWIFRITHI T0~80% T o775, —FH T, Fex IR (10~80%) 23 IS4 TV
%o AR OERERBROFERN DS, WS- a7 o a—Wd, EICFECIR
IO UTERESND & B X bivle, ERPRRIRIE, B2 0 LIc & E A~k & &
bz,

BEEIEICOWT, a- b a7 = —Ld in vitro KON in vivo DETORERIZIBUNT
EEORRENELNTND I LN dy a7 za— A kN ds ha 7 zu—/LOE
GEMREBRICET 25EZEEN D, ha 7 2o — OB EETRVEE S

1@ OFE M AMERBR CIIFE N AT S o T,

AR A MR CI BRI LA Do T,

k27 v TE R ER OISR & LTER S TR Y, 5 Sns
FHEWIR Sk DOZBKEMNELE LTHIEL TWAZ Enn, BKEY (PE. 3UE. J1
RO ICLDEBARAND ha 7 o — /Ui KIEEREZHE LT L 25, 2.9~9.2 mg/
NHTH-T,

Z OWEERSIBIEIL, RTFIICEH L0 TH Y | THARANOREEEBEEYE (2015
R | ICBWTERESNTWAE S 2 E ORLEICK LT 58~142 %, UL (2%t L
T0.714~23%Th o722 L0 b, HKEMLSNOER (BFRE) 26D havzu—L
BEREAIk L7z LTH, TEHARANORFERHME (2015 i) | IZBWTERE ST
WHEXZIVEDOULEBZDZ EidhnetEzT-,

Fo, FParvzo—VIWEFRERTHY . EROHERKERENOLZZTH, @
HORMN D OBRIZB W GRENEZ R T Z LidneE T,

L7=MMo T, haZzm—uZonT, ADI Z8ET 208 3720 &l L=,

Pzt havzm—ud, BHERGLROERIRIW E L CGEFFH S
NDRVIZEBNT, BMICEE T2 2 LIk NOREREZEAR O BZhon2 L2
HINTHD EEZT-,
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<BIFK 1 : KHYIRERF>

WA

AFF

CEHC

HIVRF T )L Rexvra~<

(a-CEHC : o F =2 7 = m—/LOREH))

CH,
HO

H,C (o) COOH
CH;
CH,
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<HI#K 2 : IREMEFREFF>

WE PR gAY
ADI —HERGETA &
ALT TI=YTI/) NI AT TR
ALP TNH) THAT 7 F—8
ANS /3L | BT R OSSN S 5 IR R A Rl v L
Bil e
Cmax i (%) FiEiRE
Cre JVTF=r
CRN KEZET#S (Council for Responsible Nutrition)
EFSA RPN B it 22 4 B
FFQ BIERSEEFA (food frequency questionnaire)
FEEDAP /X | #i AN fE 32 Ui & OB SO I E 2B o Rl v
TV
EVM HKEEX IV - IR TNVEMFERES (Expert Group on Vitamins and
Minerals)
FOB FEREBIZR AR (functional observational battery)
v-GT VINEINVET AT 2 T—E
HPLC ERRk s a~ NS5 74—
Hb ~E/ubervE (MAaHEE)
Ht ~~<h7 Uy ME
LDso FHEB &
LDH LB K Bl
JECFA Joint FAO/WHO Expert Committee on Food Additives
LOAEL e/ NEEE
NDA /v | SR RER T LLX—ICBT 287 v
NOAEL AR
NOEL A EH 2
RBC PRIMER
SCF Bty EES
T.Bil weyrey
T.Chol L AT r—/L
TG N ZU®Y R
TPGS anggdo haT7 zca—)LRY=F L7 Y 23— 1000
o-TTP o- ha T xo— UlignEx R E
UL M2 _EFRfEEE (Tolerable Upper Intake Livel)
VLDL FRIRIERE Y AR & 23278 (Very Low-Density Lipoprotein)
WBC H i EkA
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