R VLo UERSEO SEREEWIEIC
RAIBMERFZEFRMICET IEEHR (B

1 FL®IC : -
FavERE. ATREROIMIEOBAMT, B 58 £ (1983 £) ITRRF
e LTEESh., BHE, BARBERAOEROANBHLATINSY,
RETIE. TN UBMAIE—RISESEBHLNIWE (GRAS #18) & LTI
YiZbh, RERLEFIELT, YTVAL M, HOE. RBFITAVLLIATEY.
ﬁmgwﬂmmﬁi$nru&uﬂ' |

EU TlX. YL vBREEOFRERLEAIL. BRHFMMCIE<. ﬁnnﬁi LY
Lo THY 3, nJ*}”EZwLL.OL\”C@Mﬁ%g@%ﬂlﬁb\&U %mfmﬁm«@ﬁﬁ
EFHBE ST, o
FAO/WHO &REERFMYEMRESE (JECFA) &, ML T, —BERSS
2 (ADD) EZRFELTUWEWA, 1982 FITORAME—BER=S (MIDD) %.
EEEELT0.05~ 05 mgkeg LEFEFMLTLEDO, —A, Yo BICELTIE.
1998 EICTIIaVBIEE (FLa/ TLESI b, FLaAVBANLL DL, T
NAVEBIIRIYL, TLAVEBAUSLRTCTLIAVEF FUSL) OFL—
FADLIZ DT MEEET (not specified) ] LFHLTLS?,

d St
2 EBRE

ERER. TH 13 FEAREEREZICLSE. MNEEBRBEVERBICSL
THAFELTHY., —HOBRKCERFNYE LTHERLTIBDERBZEL
T, BESBAEICHL. L2 BRAOEREEDYE S ER Lto_m#m
_ﬁnuﬁ'égxlff HO%E, rﬁﬁ{ﬁxﬁb‘bﬁnnﬁ-%gﬁ&iﬂ:mﬁﬁ‘ﬁnnﬁﬁiﬁ
KEEINELOTHS (EF15E 12528, BEBEEEEES),

3 ERASERECHE | R
ILaVBAERERERRTH ST, BRORROBRELTOELEN. 5
T, B RERUHKISEATES LS EMEEERELES ETHLD,

4 BINE

B TN VB
34 . Copper Gluconate
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BER - li ?H?HI;i oH }
HOH;C*:*?M‘?WC::—?--COO‘ Cu?
H B OHH 2
B2 CuH2CuOu
PFE : 453.84
IR - REFROHX

5 REWICET HIRE
1) ZRRMEHER f
Salmonella  Typhimurium TA97 ¥R U TA102 **?Fﬁlﬂf"rﬁﬁ HELER T,
SOmix DEEDFEIHPHET. TN EBEBRE 1 meplate ?TIEEEII '
FBHHN TGN,

2) {KREEE | |

= ./E*ﬁfﬂd)iiiﬁi’i*}eriﬁ (0.05 B 0.10 mmolkg HEF 23 RV 45 mg
kg AE)) DT IANDERARSE 4 H#Fﬁ’c ﬂﬂ@&tﬁﬁxﬁﬁqﬂwﬁﬂﬁﬁb\ni
21 EDHELH DY, -

3) MEMD AN EDEEERIZDNT - -

SAOBINI<EI L TERTEREGRLHY . MITHOBRIVORIAZE TS, B
MEBRZITEWT, AAAFIVALAOEREZBR T A EMRESA TS
1y Ff, BEPOFEREMELE., BOBRRLSIEMT SMEMAHY ., L
MEBERBERICHIZENTEIALTNS!D,

- 4) BtE

o»:/&mwvvzro BiEE ﬁtbt ﬁ@ﬂh@l%@m@g%isﬁ
@Lummamm@gﬁitoﬁibhéﬂ
Sy b~OFERE (& LT200 ppm) 14BREREERS T, WEL%%‘

- <, FFER. . AREOMBEEORES EERH SR, _

Sy MIFLaVEES (& LT 1,600 ppm) % 40-44 BREEMERES Lz&C
5. 12 BALEHERUVAEENECETAAL., 35 BETIZ 83%DEEH
Avoht, EEFBICERGCHROSENAREH DALY,

S MoHER - (BRE LT 530, 1,600 ppm) % 40-44 BREGESHIRE LI-& 2 5,
1,600 ppm BERIZEVT R B YENZRUKEEMERTRA 0., FiEIC
SANETEL. 35 BETIZ 2 W@%tﬁwwbﬂkoitshgﬁmﬁﬁ{ﬁﬁ
:;:q&* LED l4) .

T’Ev v (Flscher344) «mﬁﬁ*ﬁ‘fﬂ ($R& LT 750, 1,000, 1,250 1,500 B U
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2,000 pe/g8H) 34 ARIBEEIRSICE Y. FFPIREEIL 1,000 pe/g BRI ERE5E
LBV THBEICEFREITHEML, 1250 png/g U LESHCHRBICERSD
RS T R CEENHARD bhi'D,

BARUHES v b (Fischer344) IZBRBLEE (fR& L’C 1,500 ppm) EENnTth
18 BB ARY 16 ARMBERE LEEC S, RTORSHTHESENBERI WM,
MES Y FOFFADEHOEENEZ . FEELELA-1'9,

Fischerav bADIELE (A& LT 150, 300, 600 ppm) 60 BRREEIZS IZ

. FEDEMDA~ E‘%liﬁﬁénu\& LAY, 300 BUF 600 ppm %53 T
% GOT R U\ GPT EHAHBRICHA R L=, /. 600 ppm 58 T BH
iz tt’\ﬂ:l:ﬂ@q:ﬂ—ldﬁj#ﬁ‘iﬁ%laiﬁﬂﬂb T«r@h%ﬁf“ﬂﬁdﬂﬁﬂﬁﬁﬁ\ﬁﬂﬁﬂk
AREmLE17,

MRS B 6-8 IT_EOMR [20.012. 0.06 &1 0.24% (3. 15, 60 mgkg M@#Eé‘:)
QTN VERMRE 6, 12 7 AMBERS L1z & 5, 0.06%i% 58 RIS,
0.24% R 58 THFIE., TRAUVRBICIERIRH LN, 024%, 12 » ARSH
TREHR 1 EIZFEENSA LN, HE2AERITIA DA TGS,

DY XICHEEED 1%3% % 479 ARZEOES (10 ml, #E lﬂ:%’J 12.5 mg/kg
HEIZHE) L&l d, FEERA LAY,

SBRECEHLT. EXEORKUMEREETI9MLY VEROBEEFIL
#. LEC (Long-Evans-Cinnamon) = Y rOBEICREPORREZZEAT (&
A : 0.74 mgCw/100g, SABEIALT : 10 mgCw100g &Uﬁﬂﬁziﬁﬁﬁ <0.01 mg
Cu/100g) 10 ~ 16 BAEFEAT LR, AR LFERAEB CITREEER
AER 16 BTHENAD, HRZEEERO LEC S v FMIEBALZM o120,

- LECHMS v b (58 120126 mg/HOM (REFIERIS gB. 5y MEE
500 g T 0.252 mglkg WEHY) *5x2-L25. 16 ﬁﬁ%uﬁﬁl:ﬁﬁmﬁnr L
.}620

80 EIE"‘O) LEC 11tﬁ1‘$7 v 2 3.0 mgkg %Ea)fﬂ%f 3 Eﬁﬂﬁ’fmﬂx% Li=&CZ
Z, 4PED5 b 2 AT L =2,

¥ 3/4 b\ﬂ'l{tuﬁﬂ%d)na{n?’i—’ﬁ?%’)’\ VIR IS | 7jt‘Cli Hﬂﬁ’\ﬂ)‘ﬁﬂ
@Eﬁsb‘ﬂ?ﬂﬁ@ﬁﬂ%ﬁiéf' ) 400 pg/g GEBEDERDIE : 200 pg/g) #HX
% EFROBERNEELNS DN, 375 pole &Y DEIFRIE, REY L T
U7 REBEBEOEREHEVDERESATEDM,

WIEAR) 72/ —ILEBOBFEET Tin vitro IZ &L\TE"“IEE’JE{K?{% FERT
BERBEINATND, £OMIR DNA %H%L\T:ﬂ)TﬂFJ&%-Eﬁlﬁéi:ﬁ'FO)
DNA QBEOREIZE T, LRIz DNA RENERIEI S, 7 F 2
— I ERO#FTHILE DNA EEMBIB LY, RUTE/ T/ —LEMR
- QBT T DNA BEPFEC ST EMEMBEINTN S, CASEANLHE
ERDRBRTHY . FBEFAELTHE ppm EFTLIZEBIHLN, Ky
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J—WEIEHE pom EBL . RY T T/ —UARBERTTISERETEAR
CHEETHCEEERBC . £, AT —DAF VRETRBRESA TS,
BRIZIE Y —OA 4 VIREORIEZHFEE LEVEEZ OB EA D, £ MO
NTCID&DLBEBILNBEFESORENARBIS I EFEVEHEIATNS,
B b (BH3R, KE4R2) ~OR2BESLIVER 10 mgB (5 mg /b
Jtil. 1 H2E) #5TH. mE, RIEEECOMRECELEADNT.
£t MEEH, RTRIYAL, FUF YUY F, SGOT. GGT. LDH RUF L
AYRRAT 7 B— ﬁ%@ww%aenf HES. THSERBEHLEETHY.

- BEICEBEEBEROLNATOLGENY,
tbL&Hémmﬁﬁ%HLkHér&@ mwﬁﬂﬁgk$ofﬁﬁTéﬁ
AN VEROERSENVERTHY ., FRESF. REFORE~OHOLEF
ARECY., BEHRHIEFITELERESN TS,
BACHRZERLE-BOAEEROBENRALLANI EML, mlDUT
RIEAEERRBER (LOAEL) [XHEZThTULGRLYY,
RI<. HELEERLTE. iﬁ%rbﬁéﬂsm& Tﬁntwﬁiﬁﬁh
FY., ZEOHFBIRITELCIZLNE 'é‘ii’L'Cl,\%)”) 4 v FIZBWT, tAAE
tﬁwbéﬁﬁﬁlbtUﬁmbt%&%FB# Hﬁi%%ﬁb#%ﬂbﬁi_
INTWLED, COEZDHOERER 09 mg/kg/H EHEETATEY 2,
m@AG%EMHn«m&~Mn@m)%L@orméo -

5)m®ﬁ@LmEmE%L9ur ,

R E T @%6&&JE$A®$%%§£(W%EHJWIEMT 18 ~
@%@A@ﬁ@imﬁma(mﬂ(ﬁ%ﬁﬁ)é9mgtwatﬁﬁbfméu
FOHORNBEETITFT—E2HBDLG UL ZRETETHVEL,

JECFA Tl&. ADI [ZE&E L TWMVEWLAY, 1982 FIZA XD | FRIRERSHE
=B+ 2EBEE (NOEL) £#5 mghkgHE L. ChIZESWLT, AELTO
5 MTDI % 0.05 ~ 0.5 mg/kg & Sl L TL1 399,

*@%%%%A(GW)?M~WWEE%$EETMMHJﬁ%fmgtHE

EEMEL TS,

KEEFFR IOM) T, mmﬁtbw:/&mun%mrmwnzLH&
ETREADBEER N> M D, TOMERD NOAEL & L. FHEERE
,ﬂ(m&%1(§<®th®m%#%bﬁé EEEER) £LT. UL %10 mg/
ERMBEERLTWSE, B8, 18 BUATOMEHFIZOVTIE, Bl UL M5
FINTLE, - |
 EU T, 2003 FITKEESFHS £ FHRICNOAEL % 10 mg/k b/HEL, UF -
2 (BENGERECEZEREERE) LT, O UL £ LTS5 mg/k B
ZMRLTLD, B8 17 RUTONMNRFIZOLTIE, BliE UL BEESNT
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AT

% ULEBRERR

JECFA®9 ¥ B EU™ A3
(1982) CRN3D IOM*3 2003) [ (1999)
(1997) (2001)
LOAEL (mg/t /) - - - - -
NOAEL (mg/t +H) — 9 10 10 —
MTDI (mg/kg) 0.05-0.5 - — - —
UL (mg/k M/E) - - 10 5 9

6) 1 BIERBO#HE |

SEEROEARENERTE, RERERRTH> TRA. H T, B,
ERRUBROBEE LEESAMATESL3CT A, TSBBRO—
 BHLUOERBEHEL. HOSFASEZELTO—BS Y OEREMN 5.0
mg EFBABVESIC] FALBKTAEELAEVILEShTWD, T 13EE
EREZBWHEOHEEITIE. 181 ALY 125 mg DHEFERLTLS, O
EISEEAREEIAERT 200 VBHEOEMRAESOmg MR B L.
1 BOSHOEREIL 63 mgBELED, -

B, FOERIEERED, KPKALOEREEZLAZMN, T 12
 FEORAE®ICEDE. 5523 MBMAD 5513 HE (99.8%) TO.1 mg/L LTFT
CHY.1AILORAERELTEH. KEAISDOFOERELZ 03 mg LTFTH
Y, D1 BEREICHLTRESHETIAFCREVEHERSATIND, -
TiEiER - |
EAETIE, FLIVBEE LT, YA VEBRAOM, T FLESH ko,
GNavEg, JILarBEn. JLatBAYILA FLaAVEALLYL, I
AVEE—SRUTLIVET NSO LDNRRENYE LTHEESATEY. T
AVEE (TN /TANESO b TNavBALYOL, TLaVEERT R
Vi, TNLIVEBAVDLRUCITLIVEFFYIL) DT, 1998 &Fiz
JECFA IZEWT ADL # THEES) LHlLTL3, |
FLaVBRIZOLTIE., RELTOEREFMT I LABETHY ., Fi-.
HIFE MIE>THATKRTHAI T EEREZ, O UL IOV THlZET >0
RACHEERLE-BEOREROBEARK LAV LMD, SlcDNT
LOAEL IZFIL ST LML, , |
EMIIB 10 mgDIVaVBAZE 12BRRE LHER. 2EBRRBHLATY
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L, REEZFES (IOM) RUEU 3 ZOfE% NOAEL &5 L TV 5.

JECFA 1%, fRIZDWLT ADI ZERTE L TULVELAL, 1982 FIT4 XD 1 FHRER
EHERICET5H NOEL £#5 meghkg/BE L. ThITEDE, %E MTDI % 0.05 ~
0.5 mg/kg LEEM L TLNVS,

CHNETOEMNED UL X9 mg/l: |~/El EERESRTLSA, _031 [ i~ 12

BR%SHEO NOAEL 10 mg/E M/BKY H/MSIMETH Y. SEAFELERD
Bk, ChzTETINEFLBLVWEEILND LMD, ’J}b: ./E"‘fl'w) UL [£[
ELT9mg/t /R EFHE L T2,

B, SEFEEZET 7= UL HRAZRHRELELOTHY .. HHNRE~/DRERLSBE
FICRZFERM T ZH LG 0ES. BUTTFERENTONEAETHD, _

7z | | -
BALEVTH, §&. HOBRERMAECTVELIFENBETHY ., RERO
ENEOINERUVZOHRERFA-HEORMIBELEZ OIS, ‘

(51 /XAt - - o
) ARRE, FiLEMS, 2B 8 UERFTF ERERRUVHEEBEIIONT,
BRATEMIE. 33 (9). 833-851 (1983). |
2) 21CFR Ch.1 (4-1-97 Edition) Food and Drug Administration, HHS. § 182 (1997)..
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1996, Amending Directive 89/398/EEC on the Apporoximation of the Laws of the
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4) EEC ¥5% (2001/15/EC), 15 February 2001, on Substances that may'be Added for

~ Specific Nutritional Purposes in Foods for Particular Nutritional Uses.

5) World Health Organization: Evaluation of Certain Food Additives and Contaminants,
26th Report of the Joint FAO/WHO Expert Committee on Food Additives, World |
Health Organization, Geneva (1982) 31-32. | |
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26th Report of the Joint FAO/WHO Expert Committee on Food Additives, World
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Food Additives, Geneva, 9-18 June 1998.
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ERESBRNYOERRERER (F38H). REFHFEH (1988) 39: 343-350. -

9) LRRR, BERET, EXET, NHHEE, KERE. RERIEH Copper (D)
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OB 57—

| B’ ) N BERWIT . B
mm | &ﬁ@%r BEE P #® B X No.
gR TA97, TA102 | BifidR, 27 | S9mix+ SOmix DFMZH M5BT I mgrplate | 8
A= 2B | 0,001,005, 0.1, | ETEREMIIAED LN, FEM 5, 1988
JFtE
R 0.5, 1 mgfplate
Hi[a] v A I 2=Va LDy : 91,350 mgrkg K& 1
R LDsp @ $1,250 mg/kg fci YD, 1982
(GRaAs%)
3A® |LEC Ty b 3 mg/kg (Cu) 4 [ILeh 2 ICFELS, 18
(80 B k) Sugawara et al, 1991
10-16 # | LEC 7 & b <0.01 mgCw/100 g | BRAMEE, $MARISERRECRWT, | 16
i (ERIESR GRRZE) ., | A% 16 ECEEERSEN:, Sakurai et al, 1992
MR, U4 0.74 mgCw100 g '
g7t FI AV GEHED |
i EF LB 10mgCw/100g .
- (SRmERED
148HE | 7 ¥ AR 200ppm (Cu) | FRECRTBEER L, IR BB |13
. KEEBFOMREEE 5 Kulwich et al, 1953
15#M | LEC 7> b | 0.126 mg/PL/ B 16 B BRI, 17
(5 20 ' - Nomiyama et al,
i) | 1999
4044 8 | T b Z A 2| 1,600ppm (Cu) 12 B K VIEATE, FEENEERT, | 14
i [t 35 WETIT 83%FEL, AFEZE | Harrisson etal, 1954
_ TREADETE, . :
40448 | vk RERSH 530, 1,600ppm | 530 ppm BETIIRE~DOEERL, | 4
ik (Cu) 1,600 ppm FEHIIWT 12 WX DR | Harrisson etal, 1954
&2, FEENERT, 35 EETI25% |
WBIEL, BESHOFRICSROERE,
3HAME | BTy B 50, 1,000, 1.250,-| AF-PERMREEIT 1,000 pg/g LLEOBHIES | 15
‘ 1,500, 2,000 pgfg | WNT, RTERECELASEECENL, | Aburtoetal, 2001
£H (Cu) 1,250 pg/g LA LOBE CRABCEFESE D
HERESMZE LR UM BRI S50 b
iz,
18 EM | BT » I/ | TR 1,500 ppi (Cu) SRS THREENSBESNES. S | 16 :
NeEH | $#ET v b ES v COFNF~DIROEEBE | Puentealba et al, 2000
<. FEELE Lok,
60HM | Fx b /L5 150, 300. 600 ppm | 3002 U%00 ppmBE CILIEGOTR Ot 17
: (Cu) GPTIEME S BB = R Ui, Sugawara et al, 1995
= 600 ppmFE TRIHRIR I bbb R
# EEDGRTHIN L, 2835 RECRIN
. SRR IS TRRE N Ui, _
6,12 » | AR @B | 73| 0012,006,024% | 0.06%HETIRIT, 0.24%EEChHiR, % | 18"
AR & 68 L) - | WSH (3. 15, 60mgke) | BB CHRHRIZSRERASA LD &AVIc, | Shanaman etal, 1972
' 024%., 12 » AfRERHZRBOLT, 12
, , Parh | iSRS b,
A9 B | ¥ 4R 1%78iE%E 10 ml | FHEESALIE (b FOFFERICE | 19
({ﬁ{]. 12.5 mgCu FETHAE), *| Tachibana et al, 1952
kg (THAE)
e M| 12588 | e MEBE 3| a3 | 5 meCu/capsule 10mg/ B ORETid, BEIRDLN | 287
H B B 2tkEa4) | BER (1RB20E 2, Pratt et al, 1985
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A LIRERE (Tolerable Upper Intake Level)

| HALRERE (UL) i, —BOAx OEFOBT, 13EAELTOAMI LTREL
DEEFBOY A7 LIERLRNVEEZ NS AFNREERTERORSETH D, BN
ENUL#HB22L. BEERAOY R BB, FFEER LW RSB, Y 255%
REEE VS BEREESERVE ST AEDICETING, TOMAEL BLEREE Lo
T, EHFNCHEL D ZEDEBE LV IOIERZELLOTH S, UL REROHERZT
TH D TRV, RDA (Recommended Dietary Allowance) 7213 Al (Adequate Intake) %
BA CHRBERYBER UILESORFERANCHET DR, BN THRV,

UL %, BER~OBREEUFIHAOE A L REBRSES (T A b)) OFER>E
MLTWBED, HRATHD, FEEASREREIC LSO THIE, UL iZ&%W, K
BOH 7Y A b bOREZOREREBICESS bOTHS, LrLadkd, FEEA
DY 7Y Ay hhAWTESBILFOBEROAICL 3D ThHIIE, UL TRERE T
<, ENODDDREROBEROHCEISHDOTH D, ULi&Em BEBICAV
ENALDIEAT 5,

£< OEERTIE, UL 2 BT 3ICERIRT—2 LRy, Z0Z Lit, BERE
BCHEEROTREES RN LE2EERT SO TEAR, FEERICOVTOF =4
EFIZROENTVBES. R ERBEIIES R LD L EL BREES Y,

(HiBR) :
Dietary Reference Intakes: A Risk Assessment Model for Establishing Upper Intakc Levels for
Nuttients, Food and Nutrition Board, Institute of Medicine, National Academy Press Washington,

D.C. 1998
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