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R VUILAR—Fk 20, RYVILR—k 60, RYJILR—k 65
BURYYNLA—=FR0 ZFMPELTEDHS &M%é
BEMERZEIMCETIESER

ITE %)

FALKITHS TRUVYILAR—Fk201 . TRG60I . TEG5I R IE 801 (CAS
FES - 9005-64-5. 9005-67-8. 15 L. 9005-65-6) (22T, KBREREEEANT
BRREPETMERE L=, SMEIC# L BBEEL, RERSSHE. B,
EHRAM, EEHREBHETHD.

SEGFFm AT o7 4 ERMIC. wmii}%&dﬁ%%aﬂl_oL\txﬁaﬁﬁmﬁfirﬂ
Bhinl s, ChbETIL—TELTEML =,

RERERMNS . EESH. ZRPAKRBO oG T, HERSSHEHER T,
FHERE LTTHENZOSNT-, Brubaker 50 1 BEEICL DT v FABREES
HHBRICHVNT. RBMOTHOZTLEAROLATVNE AL, ROSTEADE
BEEDTH-H0BMEBRN TN, 7.5 vol%X SR TRESENRHONA, B
MG EEMINE R UCEGRHERGCHAR CERSESENRBO N,

bkl Ens, RYVILR—EOESHE (NOAEL) k. 5 v FERAWVER
DYILA_R—F 60 @ 13 BRREERERRICBENT 5% 5HICH o THRZEMN
[Z 1,000 mg/kg FE/BEEZ DD END, REFEFI100EL, RUVILA—
FE Ry VILA— 20, 60, B 65 RUR 80) O—HENFEE (ADD) &5
W—TELTI0mghkg FE/BEREL .



1 ZL&HIC :

RYYLAR—=FE, VIER VEBBIZATIL GEAF+ U HREFEESD) 2T
FLUOFF L FERBEETHEYHESKAELOTY, HE. XE. BUZZLHE
T HENET, b, o8k, ABEFHIELTAY, Y—FEZ9 IR, XKL
v, va— b0, Faal—rEICEC HBEATNS Y,

FAO/WHO SRIEBRFNMEFREE (JECFA) TiL, 1973 £0OF 17 ALHIC
BT, RYVILA— k20, B 60, 65, F80 DIEFMR 40 (SEIDIETHRHDR
g4 1FTIL—TEE LT ADI 0~25 mghkg AE/AMBRESh, I—TvH R
[ZEVTRY YLAR— OFERAEERNERIATINS Y,

KETIE, RY VLA~ X 1960 EXMELYBSRFENBE LTEAS N, KY
YILR—FK 60, F65BUR 8 ICONT, FRAXARER. EARKSRE. Ao H%E
ZENRNEBHLENTEY., KUY VILR—} 20, B 60 RUF 80 TAREFHEUVRBF &
LTEATES Y, EU TlX, BSFMMIES (1995 F) T, KU VILA— | 20,
E40, B60. Fl65RUM 0 MBS, FRHEEMNBEIATIS,

2 EE -

FEHBEE. FRI4E7AOEE - ERREETERRAFESMETOTRE
IRIZHELY, JECFA TEHEMICKREHIHENAKR T L., —EOHBARNTREEHNHER S
hTHY, »2, RERV EU #ESFTHEANE RO SN TOWTERKICBEY
RENEEZONDBRTNMY 46 RBIZOVWT IEICHITF-RN ZHET 555
#RLTEY. ChITEHT IR JILAR—F 20, RY VILAR— k60, R VIR
— bR 65 RURYYNLR—F 80 (UTF IRYYLR—FE] L1v5) 2DV T, B
RREERFCE S ERRREETMEIASRREERSICKESLELD
THd (FRI15E 10888, MREEHEEZES) .

3 HRNPEEOBE

S, AU VILA—FEICONT, SMIXEIV—LRER,. FLYPUT%
~DERICEAT 2 EEEZED. JECFA DBRBFEZSEICHRBEEH LT, #iic
FMPELTEELELI ETEHHLDTHD,

4 BME
R YNA— N EREITHRAEOREAERT, KUY VILA— FEODRTH 20 (&R 60,
B 80 ISR THAMEMN L Uk . B 65 XA TE Mt AITELY,



CHy RCO-Ix. MY YUR—F 20 TIHEELTSYY LB

QOO CH; (CH) 1iCO-T#H Y . MO EEET, K Y LA—F

HOGHRO !H | |60 Tl EELTRT7 VB CHy (CH) 6CO-THY, /S
G IFUBMENYD. MOBHBEST, KU VILA— 80 TIE,

ATGTOOOE | 3 e LT Lo 2B CH3 (CHy) 1CH=CH (CH,) 1CO-TH Y .
CROGROSR | pmssat. -

B1 RYYILA—F20, 60 RV 80 (wrx+y+z= #20)

® RYVIILR—F 20
H A : Polyoxyethylene (20) Sorbitan Monolaurate, Polysorbate 20
B :E/ TV UBRIFHFSIFLUYILESR Y (Tween 20)
CAS &S : 9005-64-5
EEXF  wrx+y+z=20. BIHBNRS DU UEE LT CsH 1404
SFE 1227.72 |

YILE F—LEUVEKYILE b—ILOKBEO—HZEZEE LTS VEBTT
AFMEL. TFLUAFL R0 HFERESELIO (BHBAELLTS
DUVEBTYILERZ1IELICSHLIELBELTHNELOD) ,

FHXLUIFL Y (OCHCHy) 70.0~74.0%% 8L,

@ K1Y YILAR— k60
4 : Polyoxyethylene (20) Sorbitan Monostearate, Polysorbate 60
B : B/ RATFTIUBRIFAFLIFLUVILESR Y (Tween 60)
CAS &S : 9005-67-8
bR E  wrx+y+2z=20, IEHEARTFTYUBE LT CeulingOx
PFE 1311.90

YIWE F— LV EBURKVILE F—ILOKBEO—HBEETELTRAFTTY VBT
TATMEL, TFLUFAFLFR209FEBESELIO BHBEAEELT
ATFTUVETYILES V1 ELIZHL LI ELEELTOHSELD) |

FFLIFL Y (OCHCHy) 65.0~69.5%%F &,

@ RJvYILR—F 80
H 4 : Polyoxyethylene (20) Sorbitan Monooleate, Polysorbate 80
B A LA BRYARLIF LU VILES L (Tween 80)
CAS &= : 9005-65-6
IER2RAF - wrx+y+z=20, IBIHEEA A L o B & L T CeaH 2402
SF2 1309.68
VIWVE b—=NLBRUEKIIE F—ILDKBEED—EEEELTAHLA VBT
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ATIMMEL, TFLUFFLV PR FEBESEEL0 (BFEAEELTH
LA VEET, YILERAV T ENLITHLIEABESLTWDLD) |
XTI F L2 (OCHCHy) 65.0~69.5%% &,

CH;

H—b— OGH O RCO-REE LTRF7 UVBTHY. /WL
mmoqmw_&{ 0 IFUBEIXLSD. MOBBBESE,
CII |
H—f::—occam@yocﬂ 2 RYVIJLR—F 65

CHO(C;H,O),CCR (wt+x+y+z= $320)

@ WYY R—Fk 65
H 4 : Polyoxyethylene (20) Sorbitan Tristearate, Polysorbate 65
AE: PIRFTYUVEBRI)FFLIFLUYVILEAR Y (Tween 65)
CASES : TL
L2 E  w+x+y+z=20, EBIREAXTT7 UEE LT CloHi0a0z
SFE 1842

VILE b= RUEKVILE b—ILOKEED— %iittrzT7UJﬁr
ITRTMEL., TFLFHL F20 RFEWEESELLO (BBIAEEMREL LT
RFTUUBTYLESS 1 ELISHL 3 BLRESLTHEED)

XL IF L (OCH,CHy) 46.0~500%%F&L,

5 XeiH

(1) #wREEE (IR, %, 8. HEtt. 982
SV MAOROBRETRHELEATERD ) SA—ETRI Y LA—FEOIR
TIWAESRBEUAMAKSE S h, R L - IEBREEE X YIRS hi-&., Bl
N, TELTHERPICREBARE LCHESh S, COBRIBERL., BEDOISIERICH
ERBEHBREIATNG D9, RYYNLA— MNEDELENTOMKSMEEL, K
1 JILAR— 80 (100%) . 160 (98%) . Bl 65 (84%) THB ", MAKMRIZE
Y 4 B L 7= polyoxyethylene sorbitan & 5545 DL EM 5 DIRIRIFEH TEL . K
YV IIAR— k20 T 87%H. [ 80 TIEH %S ZOEERDIHMEH, R
BIZIFEN TN 85% RIS 2.1%A kM & h B @, Polyoxyethylene sorbitan H#i&EERSY
DOKIR ) D RI~OBITIEA DN TN Y, #5145 24 BRI CIL. #2EE LI5S
4> & polyoxyethylene sorbitan #E S 5 DER~DEZ LT L L ITBHTHEL Y,

HERAEE (SOULE) % VC TEBLERUVYLRA—F20D5y bAOKOR

5% 24 BEORSES AL, BAKETR (80%) . B#FE(12%) . ZRTHEER
=W 4%) . R (2.5%) . BF (12%) T#HY. polyoxyethylene E% “C THEHL
foAR I VILR— b 20 BOREHE 24 BREAOKRSESTIE. £ 90%) . R (8%)
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T, F. Rk, FEREBARTEREShEN 29,

S b TIE, R VLA— FOEREEICHBEZEIEH LA TENY,

ERTCORY VIR~ 20 ORDERTE., B5WED 90%LL X, Ehic
polyoxyethylene sorbitan #iE % R L =B E LTI h, ThooRBHO
ReADEEME 2~3% T o1 'V,

BHEBEIZ, hTELTRIIYNLR—160 45gBRIT6yA, 12 AR (G4g XIE
72g)) BRURYVILR—F80 (45¢g/H. 12 B (54g)) & EL., #E5#% 6 AR
REVEADHRERAR-EZ A, BEPRFFETNTH 92.7~992% KT 962~
102.2%T. FRIZIE polyoxyethylene HiEREE L LTENAEN 23~3.1%KR T 3.9~

5.8%%, ZIZIZEN TR 90.2~96.6%K U 90.4~98.3%AiHE M & - 10,

(2) &t
OaftEH

RYVIA— FEOERBAORSICKZ2EEEIEBHTEL., RY JILA—F
80 % R ghkg REEXRG L= v FCREMEKOERILE L., if. BEOEELLEHM
o1z Wy —FH. BY VILR— FEHIRAH S NTEERIZHS LE-EHBR T,
BREZFTE (YUR) . FHMTOEET (1 X) . HHEE (Sv M) | B («
X)) BEDEEMNFBEH L= 1D-19)

RUYVLAR— FEOEEREIZLD E FADEEICONT, 44 DRY Y
LR—b 20 %2 BOPMRICEOERS LA, BESEEZEILEL Y. 5%
IR VILR— b 20 BRE 6 BIZERNESH LE-ABR~OFEEIABHBIEKE
FA&ETH-=19.20gDRIYILA—F60F 6 ROBEITEROERS &
3, EHERITEL. BBROBOEIMZETIALRED,

OREZESEN

MESY hADORY VILA— 20 O 8 BREEEES GUAU 5%) Tk, @
BRESRICBELSTRERRNRSAH O B, NARFZ—~ADKRY V)LR— |
20 ) 28~39 FARGELR S (5% (#95,000 mg/kg KE/H) ) T, EBLTHE
FEEMINFAA SN D, THORADRY VILR— | 20 O 22 5 AKREHS
5 %RV 10% (8975 BT 15 gkg AE/R) ) TlE 10%RE5EICBEDOTHL
Hoht=0, 1H1gDOE) VILAR— 20 #HJL4EIZ 17 » BRARAES B
50 mg/kg RE/H) L&l 5, FERERALNT., 275 mgkg AE/ADRY
YNAR—20%20 BRAIIL4EIZHANBIRRSH S NIRRT EHLE=ES 5,
FRUBICHREBESEMLELLEA Shighot 19,

MEHES v FIZHRY Y ILA—F 60 % 13 BARBEES (1%. 2%E U 5% (500,
1,000 U 2,500 mg/kg HREBE/BHRL) ) Liz&Z5, 5% 5B TTH LTGRO
. 1%RU2%BERTEROIENA SN, Sy b (BRIEHES 12E)
[ZRY VILR— | 60 & 2 FEMBEES (2. 5, 10 RU25%) Lfiz&Z 5, 10%
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R 2S%IE S TERL TH. 25% B 5H CTh A (slight) ~H2EE (moderate) .
0% E B TCLYBREOEBOIER. 25% SR CHEBICER IO EEDLL
WEBOZTEA#A Sht= 2, %R YIR—k 60 FHFAEHILES v FTO
TRAORRIIMORRTIH A TEY >, EREARICL > TEROERALR
BY., FTHITHES VRATEIY., KEBTHFEIOBLNERESATING D),
RUYVIA—F 60 ICLEZTHORBTAHDOBHELFEMI L2 LIMHEH
BEDRELHB, IIRAADRY YILAR— | 60 D 3~12 » ARRERS5E
B Q5% (38gkg AE/H) | 5%RU 10%) TAZTHEXHLATEWND),
NLRAB—ADERY VI ILAR—F 60 D 12~13 4 ARERS (1% KT 5% (4 gkg
AE/H) ) T, BEOTHEBRKIZLLEBHLNLIBEEL RMELER) L%
TEOEMAHSHEN, I%ESRTREEREIAOATOENY, A XT
[EARY VA= F 60 D 1 EREBERE %RV 10%) TTHAZEOFEFZER
HFERTULEL 2D, |
F9 kAQRY VLA—F 6502 EHEHREHE Q% (891 gkg FE/8))
 CHEEERIGH 1=, %R JIL_— |k 65 HBMAE 2 FRHS v &K
SR CTHRREEFERICEETL (. OERE. REERUFLBOHABRETY
RBE&H oS, HO 1200 1 FISBEOTHNAA DT D228

Fv bADR) Y ILA— |80 D2 FRHEERESHAE (5%, 10%RU 20%) T
(X 10%REHOMTTRHAAH N2 28 M#EFEFI44 Sy bADRY VA
— 380 D 13 BB/ EHER (0.31%. 0.62%. 1.25%. 2.5%K% T 5.0%) Tl
BEEEREANT . BHREICHABMNERVEBFRNEELIEIAH LRS-, H
B 13 BRASEER A B6C3IFl Y ORITDVTEEESNTHEL, BEEHDS
ATV M F344 S5 FRUB6CIFL T I2AADRY Y ILR— K 80D 2
FRIEHERSHBR Q5%RU 5.0%) HEESh TS, mEMEL HICERK
FER, EEBRUREIZOVTREOEEEADATLEN, v M 1%.
2% RV 3%DRY) VILAR— | 80 F& 1.5ml OER 3 » AREFIROFRS T .
. BICEHREAA O EMESA TS U8, FiHORZEIE NTP LR—
FEESTMOIMEITIEZH STV,

SADEANZ2gDRY VILR—F20%EFL-AEF 1836 1EAMERGE
100 mgkg HE/H) SEEFAEFEZERAOATOENEDOEEAHY 3V, 13
ADKBRE 2 ADZRIZ0.12~1.0 g DFKRY VILA_A— b 20 (EFESKFMAFIL L
THEA) Z1 84 HBSE (RBR:250~2,000 mgkg AE/B) LEEIHFEE
BEIHLNEMNT-EDBENH S D,

MPIDEEL 10 FIOBREAD 6 g DR VILA— |k 60 D28 ARERTES
HERALNEN> T2 EDOBREIDHY ., IMRABADRYYNLR—F 60D 1
B1lgl3~34EROKEIRUHRIBAD1IHO2 gD 5~ AREDORE (9
Zh3RICEFAIZ04g % 1~2 y ARAKE) ¥ v, FEZENALhEM -1
LOBELH D,



BHESBRUEAMA4E (RS2VT14F) ORIVVILR—b65D1HIg (0.15
g/keg RE/RICHY) EH 13 BEEOENT., HILEEBOERIEHF ATV
Ly 39, S
20 gkg RE/HDRY Y ILA— 3002 ARERTE %4 » AOIARICEED
THEAH LN BERS VT4 7 1R2HO1BEIgDR VIILA—80(0.15
gkg AE/B) O 13 BRERCIEHEEERIIH DAEN 1Y, 46 FIOBHE
D1 BE45~6g DR YIA—| 80 D 1~4 FHEO KRS T, MiKK. ME.
BRERUFBEICEZEXAOIEM 2 L LOMELH S,

EEEM

RYVIR—L20ITOVWTIFRBELOFRLETRIIAFTELRLL, TR
[RIEFROATWNENET HRENBHS,

R VILA— k60 IZDT, DNA EERER & LT, Bacillus subtilis ZALN=
rec-assay M4THNTH Y Kada et al DI O CIEERERERNBHTH S 45
Kawachi et al*V B U Morita et al*” DM|ETILEETH D, Ames HEETIE. S
typhimurium TA98 B U TA100 @ 2 B#HZEALV-EED 3 @FTHATEHE Y | S9mix
DBEEICEOLLT, BETH- =Y, 20, RREERESIHNEZEIDEL
DRBNERIATLNEDR, IATEMRETH-=,

RYYVILAR—F 65 [TDNT, #E (TA98, TA100, TA1535, TA1537 RO
E. coli WP2uvrA) ZRAW-HIREREREFAR TIE. BREAE 5,000 pg/plate £T
REEHELEROFRICEOLLTEETH-o - Y, RBEREFRMICEAL, F
YA Z—XNLRAZ—#K% (CHL/IU) T. MREENRHOhIBEETH
BLAHEBR. ABEFHLCREFETOERMAOEBECE T, BUOHBSHEIEE
HoN-HAETOABLVEEEEDOERIFZO Sh-A REEHIEREFEET
OEBEESLERRUABEELREETOERMABE CEIBEREDS
HIFBOoNGEM o, £, REEHIEREEETO. EREHFOEBL VIR
FESHLEBEHICSVWTERBAROHENEREOBVLEENLBO SN, — A, KBE
BEROFEETICEVLTIEIRRBEETH S 5,000 ng/mL & THET LR, #Et
FRERAEZEIROOoN 3 O0 . EFETCOEHELLEERELTHAEYBEEST
WBIEMFREShE ¥, £ THORZAVANMEHERICENT, BREAET
% 2,000 mg/kg % 24 BFHEBEIRT 2 EEHEBEOHRS L. 24 BRARIC/IERE
EFRE LS, BRIEIEMTH 119,
~ARY VILAR— | 80 IZDUNT, DNA BSEMIZE L T Bacillus subtilis % FAL =
rec-assay [&BEHTH 1=V, Ff-. E coli ZAL - rec-assay DIERITEETH
212 *D, S, typhimurium TA98, TA100. TA1535 B 1F TA1537 ¥k £ AL -1E1@%E
RERFAB TIE. Somix OFEICEDL LS. IATEETH- =V, Z3E
BEEMREZAVIEAFKEFHRICEAL TLRHEHIEROES CEL ST

WTHok DD, Fhl FoREERAVSIEHBS 2 RBEESA TS Y.
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WFhitBEiETH =90, FAEO LRI T 22E A 3 BHRIES
BifThhThY., BRIIEETH-Y,

@EN’AYE

RUVILAR— 20 DESAEEFHF-RBRETDE . BOBSHERIL 1956
FOHXT, REDENAUSBROREECE L FEICEDEOTEEL. 8
. BE5HREAEEZ THIZEBT LETREEEZLTL.

NALARB—F 10K (BE6IT, HE40L) ~DARY YIILAR— k2009 BRMEHER
SR (5%, 10%RT 15%) BT v Mk 10 oAD 25%EEE 21 BRI SH
BT, BEOSFEZZOLA TN, NLARAE—36 FEAD 5%EE 68 EIF
BERUTY b 4EAD25%EE 59 BRRS TESOREEZRDH TR,
TIAAD 018 mol RETH 1B 1[H, 6 H. 30 BRIV 1 H2[E, #e6 H.
30 BEIBERS. XEERBFEOD 18 10E, B6H. 4 ARBREBREHB T,
WFhEEZEORELEDH LR TLEN, —A. 100%E& (#93 mgke $E/8)
M1H1E, H6H. 52 ARBRIESHBRTHE, 36 A8(C 1 BOREREBER
OEENRBOHLITING Y,

RYYIAR—F 602D TH, BEOESARBOREEZH- L -EBIELD
Ly, :

BBEME 20 T, B 12 T Wistar T v bADRY VILA— |k 60 D 2 FEEEHR
5 (5%, 10%E 1 20%) B Osborne-Mendel RIS v F & 24 BADAKY Y
WAR— 60 @ 2 FRBEIZESHAER 2%, 5%, 10%REU 25%) P TlE. LWh
DHBRICEWTENADFIRIEIBO STV, 1 12 EOBNLRAZ—A
M 13 » ARIESEIRS (1%ERU5%) . 1 B 10~12 EOMBETIR~D 4 5 AR
BRI EHE 25,5 RU 10%) RUA X (E—F) ~D 1 ERREEERE (10%)
[ZEVWTHENAMEED ohigmhoH: P, RYVILR— k60 FEikEH 2B H
B0ME 6 BT IRKEICERT HHRB T, 30 BUEEB LMD 40~50%
[CREDOEEESOREFRHTVILN BEFH#ET 2 EESOXRESLBRE
LT.‘_‘ 56)~58)°

Wistar 275 v FEE12 FT. Jf 20 FEADKRY VILA— | 65 D 2 EREEHR SR
B (5%. 10%RU20%) TIRESAMIEDONENST-,

HERES » FADARY YILR— k 80 O 2 ERLERERHFAMRE (5%, 10%
BU 20%) Tit, ABERZ2SOHS Y FOIARICERESLE L THEEBREDSR

EROHLTHEEMERO N, BRAREEDENEN ST, FI4N S v
MRS 50 EEADRY YV ILAR— b 80 @ 2 ERBERSRNAEREE (25,000
K 1X 50,000 ppm) Tld. TREFNHEHDOS v FAEZFEL. 50,000 ppm ST HERE
[CTHEWCRIBHEEBRMEBEORELEZHIIY R /-, Fisher exact test TIXHAEHL S |
DTIRGL . HOBREOESREICIIERHE LMNBROBIZERXA SN EM -
7z B6C3F1 ¥ ) RMERER 50 EADKRY VILA— |k 80 D 2 EREERSHENA
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THEE% (25,000 BT 50,000 ppm) T, # 50~60%DEMAEFFEL., M I
M 50,000 ppm HTHIBBEOBEARENEFEDEMEZ R LIS, BHEAMEK
RoOohisho1=2, £1-, G57BL THRIZRY VILAR— | 80 EERBRAI- L
Y 100 mg/le/HZ 10 8RIREG L, TO%SEAREREE. TORMRAHICEK
Y51 BETCHFTLLEER TR, BEOREZZOHTLAN, RYvjLR—F
80 FRE 80 mg DT IR 50 E~DE 6 [E, 52 BMEEZEHRFBRTIE. 1 EICRM
REBEOREEH= Y. 5 k20 EAD 6%KY YV LR— |k 80 K&K 2 ml
D3 3 | 40 BREIE T ETHRER T, 11 IS TS (B EI R s hi- 50,
YT UNLRA—=50 LT 5%R 1) VILA— | 80 KAEHK 02 ml 38 1 EEEIC
bEREUVKREREALEERBRCIIESOREXTHTLVEL Y,

G DDORFAKE BEMESAYE EOEERE)

B Wistar 5 v FOBKKIZ 50 ppm O N-methyl-N'"-nitro-N-nitorosoguanidine
(MNNG) & 04%®DAR1) VILA_R— |~ 20 (#5 100 mg/kg FE/AICHY) #MZ T 26
BEBOERSELHEB T, MNNG S LEBELTS Y FOBRBEDRN A
RERENE L E2E,. BABOREEZRH D, ICR RU Swiss ¥ X2
7,12-dimethylbenz[a] anthracene (DMBA) 0:.125 mg R HFRSHR) VILR— |k 20
D 03~3%BH 02 ml £ RELESH LSBT, BUOEBIESREEHER
. DMBA BEREHBRY YNA— 20 OEREEREIZ 1 EREHTIREBT
X, REEE% 5EICEDH-H. DMBA BMEBE CIIREFZDEM -2,

B Wistar 5 MMZ 04%R Y VILR— bk 60 BT MNNG 100 ppm &L 8Kk %
36 BB HRICERSE, TO% 63 BETHET2H85ENARARTIE, MNNG
BB SHICHEATRBOESLEAAOETORESMNE MNNG BB
RO NG EMEBENARVERENAVICREZESHIT 00RO N, BHN
ADEREEMEOTENZEO LN Ef- B Wistar 5w bz 50 ppm MNNG
E0A%RY YNLAR— b 60 F#ETKE 26 BRI ERICERSE, FO®IWEAET
KEKZEEZ-EHERNAKRRERTEH. REICEMEESA 119 REELRSA
DSEEWMEAEOKELZTHTIND D,

RYVILAR—| 80 LEIMDENAMEDRSBREERIIZHBELN D B,
tDELIFREESEHLVIBESORSAREEREHSZEETRE LS
LD THB, |

1 C57BL < ™2 X{Z 0.6 mg/PL/H M 3-methylcholanthrene (MC) & 100 mg (7R 1)
VILR— |k 30 B E5%. 51 &6 s ARERAKTHABEL. TO®SIBE
THRANTHAET T 2EERFNARBR TR, MESOREL MC BEHikEH
44.4%, BERGHETIE74.1%TH Tz, E£i=. BIEOIEEH 4.8%M 5 25.9%
IZ. RELEDNAD 37%M D 7.4%IHM L= 1EH, REBBESHOMEME FR
BEEOSEROEMERED TS P, H Wistar 5 FZ 50 ppm MNNG &7K1)
VIR~ 80 # 04%SH T HKE 260 BFIEHREKSE. #O% S0 BETK
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BKEEZDSHAABRTREBTE, MNNG MBS HE L TIREDRIAZE
EEQEM,. BIAAOEEEORRE,. BREOFEOMALFICROLATIVG
LV SD, DMBA 2T REBIZHEAH L=, KUY YILA— |k 80 £ ESEHEEHT
5&. DMBA BHEREDIES LB L TREBEBSORESEML B, EED
EEIZOWTOEHILEL 9,

E#BAHDHREE L TIE, RUYELYB@P)ERY VILA— 80 F/
LRZ—IZBI[EMNICRET S L. BQP BERERESTIL 24/50 RICKEESRHH
ELFDICH L. EEERETE12/50 R LESD, £, ST #EYIREE
EITHBABOBAREE TN, RYVYLA— 80 £EENZETZ L0
RENH 12 ITIMA SN SILL T RIZE 1 ERY VY ILR— b 80 LHHAHF
cyclophosphamide ZF5 T A &ITK YBHET 5%ICRO o -ERAKLEH
BREE %A E-BEE 55 27,

®EBEHKESM
1 B 24~25 EDFIRS v MMIARY YILA— k20 % 6~15 BROFES G0 R
15,000 mgkg HE/H) L&A, 5,000 mgkg AE/BIRSHIZHELTHES
mimAA#shtz, REHLLFEESICEEEIAONT . £, BB bHI-
Y OGRS BFEYRUEENBERCECSNTLHEREOBICEZEDON
¥, BROBE. HZICHBREOBICHLMNZRZA ONAN T P,
110~ 12EDRES v IR VILA— b 60 IR 7~14 BRAEES(0.1%.
1%K T 10% (99, 960 BRUF 7,693 mygkg AE/H) ) L& 5, 1%RE5HTR
SHRREEERICHFTENICEELENARS -5, 0.1%ETV 10%IX5HT
(FEHENT. FLERSHIEVTRIUES. ETRIEHK. £FRAH. BR
DEE, BREEICEIBHOAT . RROBEREICRSHEHWBREOMIC
EZlFHDREMN o=, 1 8 22~26 FEDOMEM Wistar $HBULE SD RS v MK
IE 1~19 BH A UL\ME 7~15 BOYEARY YLA— b 60 ZRHFOHBS L-HBR
(1 (8 150mg/kg BE/B) ) TlE, £FEBRY. BRAZICEEIZRDHON
o1 %9, 3R 6~13 BOTIAADRY VILA— | 60 DiEHBEARSHER
(52gkg BE/H) T, BEBYPOEFE, £HERY. HFEROHERKEICEE
F&HohEmot=A, HEH 3 HUBOHERGEITENMANZRO S, -
1HENREOHEV2EOMS v MR VILA— k65 % 3 HREAR S (5%.
10% BT 20%, FO HRTIEMEDS v FIZEEBEOHAH%Z 12 AREBEHERE L
BREE) L&A 5% (#825gkg KE/A) BEHT, 2MhEE. £EFRER.
HEE, FEROAFRIZ2 HRATIIEEBEIA oG-, 3 K TREE
RO 4 BRAEFEESHT MR L=, 10%E U 20% R 5H ClEIRTOHEEKI
BOTHERD 4 BREFRII I VERICHD L BREICORR B8O
EBRICEDEDEERLTINDG, 20%R5H T, HEYOECTHENL. £TO
HATHERD 4 BREFRERE FNUBEOEBEERRL Ll DS A—42—
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THOTMEBH SN, BEICRET ZREHNEMNIAS M TIEEL
28)

1 HD2EOBRU 20 DS v MZARY VILR—k 80 % 3 iHEIChi=UR
BEIRE (5%. 10%R 1 20% (#9125, S BRU 10 gkgAE/H) ) L1, &H. FO
HRICEWTEHEEDOS v FZEEBEEORAE % 12 BAREHRESEL-HBTEL
Tz 20% B EHTIES v FOZIREELLER 4 ABOHEREGERICOT IR
LSHRERIh - EFROFELICHAL TEREIBHMOEBICL2L0THS
DEEBRLTLS, LvL. 5S%RU 10%B S TILHE LM EEERIEE~OEE
TRBHLATLEWN, S RIZRY YILAR— k80 ZEARS L3 HRHR

2% (#1gkeg AF/R) ) TIERHEEERRICHEZIZOOAEM 217, i
Z v MZHEYRAT 14 BRE. XEHBED. ERFE UL 2] ABEECICHES v M
ZECHT S HEARY VILR— K80 (1.35g/L (#100mg/ke AE/B) ) #8kiEsS
Lthwﬁaeoﬁﬁﬁﬁ,ﬁﬂﬁwﬁﬁmﬁﬁ§®%Mﬁﬁ$$hk“%1
805 EOIES v MR YILR— b 80 % 6~15 ARRHEORE (500 RU
5000 mg/kg RE/H) L&A, BREFROAERMIIFEBEHLOBIZEZRD
Thotz, £, BEMMH Y DORFER., FRERUBERITIEFECEICE N TH
B ORICEREO AN oz, 512, RROBESENRE, £7F. BE
[ZDOWTHEHEBREOMICHLALRERZASHEN 1=, 30 COMTIRA
DR JIR— | 80 DIEHE 8~12 BB OIRE (2.5 gke f6E/H) T, FHE
B FEROFHAFICHEELFEEIRBO O h G o, COREEIXFHES
BTEBHMIChI M BN ES R CTRETHEREHEIATNE Y,

LD Brubaker 5 DFHBRFEREZRNT H-HIC. v b (2k) OFEKROA
DD ARE 21 BETEEYICRY VILA— | 80 Z&KEZE (0. 0.018, 0.13,
1.0 B U 7.5 vol%;i& (0. 38. 265. 2,013, 18,126 mg/kg K E/H) ) L. IEIRAREL

HOBBMRTHERICRIFSZEEHRE LT, TOHER. 7.5 vol%B5H T,
BE., AESNIFH R UCEEEORL L EOBESEENZEO LI, —BOBEY
ICHBTRENBEEEINTZ, 1LOvol% U TORERTIE. BEEMITED Shih
DFze Ffe, REK (F) ITRETRZEELT, 7.5 ol SHITEHERH.

REEMIMHE R U 23~27 BRICH T2 EFERRCHBOERBENZRDH LN
fzo R (F) Of£%F. HEoE. RERKE. BRESHE. BEfae. SR,
BEHEFERUASHSFEZNREICSVLT., REOEEIEHLAEM T,
LLEDERMNS, R VILR— | 80 OREBYEVRER (F) T+ 28ESH
BiF. WFhHEKDEE 1.0vol% (2,013 mgke AE/H) &EZ b3,

@B FrHlEE
RRIZKY I IWA— | 60 D 5%KBEHE 30 HEERAZRG LI-HBRTILhSEE
ORIBHENH D, 10%BEDBSICIIREOERNRA LN P, BMORED
RE™IcEBE. 15%KERE 60 BERIERBEAL THHERA . BROER
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TEYBEOREMESAH LN, TYRKETIE, RUVILA—F 60 BEOE
HROERICEYBFICKERTEAA RTINS Y,

RXVDADEBIZ 30%RY VILA— b+ 65 KBEEREAIZ 6 BRE. 30 BEA LK
BRCTRFOKE L REOBRELSHENTING Y,

RROBEIZRYVILA—F80 D 5%KE®EZ 1 » ARERERL-HRT.
FEEORIBELSH DRI M, 5%KBEAED 10 BREBERTIEIE>E Y L7
EHEFALhTHEN?,

EROEBICHTHEBRE LT, 68 HIOBHIZONT., 25%HR 1) VIL_R—
60 KBEHZ 10BIT 21 B 20 16 BRlich->THEREICERE L -BERRBHE

L HEEh, 1 BITBEORFRLA LA ERESATING ™Y,

RUVYNLAR— 65 RBEZRAHRT S BERIERA LR T. £ FOREIZHIE
HidHDhTOEN Y, £, 60%OKEREREZREA 50 HlIT 72 BREA
7 BRRTC2ERELE-RBRTRIEEAALAEN > =L DHELHZ 7,

R VILR— | 80 D S%KBRD 48 BEOMERBATE FOEBICBED
RRELA NP H - EDBENH D 'Y, —H. 50 HIOEE AT 48 B
FERER % LSRR TR TSH Sh TGN 39, £ FOBRBEIIHT 3
FEICDOWTIE, KBER (pHS~7) ZHEBT2HBARESATNSA, 20%
FCOERETIRBENRADhEN - BESATINS 'Y,

@RAEME
RUVIR—F60ZERIE Li=d J—Lt L IERY VILA— k60 BILFRT
C BERBICERL. 20 S RICEFOSMLICERSAE L L OHRENRHZ Y, Bh.
:wﬁit;étﬁuvw&—+60&07U—A@%ﬂ&0%®&§tﬁtt
[IEERIEMoT,
ek R EIC Kk D EMBEEANTEHONSEE 737 B 10%AK 1) Y ILA—+ 80
fimEREAENAYFICKY S BEERLEZEC S, 4 HIBEREIHAS
he A3ZEIERY VLR~ W ICEBERIEZERLE T, BPEEERNREL
Ry FFRBTIE, KUY ILAR— 80 BURIZ& Y 330 Bk 3 48] 30, 10%7R 1)
VILA— 80 OIEMEERIZ & Y 590 ik 1 5177, 5% JILR— | 80+5%
R VILAR— 40 OIEWMERIZ L Y 1,206 Btk 2 B VICBHERIEAAH DN T
LWd, RYVILA—F 80 Iox L TBEMOFEZLDEREL. SERY —
TRUMGBDEE 21 HIIZ5g DRY VILA—F 80 #ROH/E L&A, §D
EROBRALI-EOHRENHE. COBRBETIE. BEAN 19FIZOVTHE
BOMBERBEHHATWSA, REIEH#SA TG,
EILEY FEAVEEEE. BRISSIAIHATWNDIDAT, i%ﬁwﬂﬁfﬁ
BN, TOVEIE—LavEITkY, RYVILAR—FK 20 ([TOVWTHEFELZL
MEOBHERER, RUYLRA—F 65 1TV TEREDBRENRIhTNS 12,
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6 ERHEEEICE 1+ SR
(1) JECFA I2&1F 5
JECFA ti% 17 Bl (1973) < zlbL\'C?i'\'J YILR— k20, [40. [F60. [E65
RUE 80 5l LT3 P, JECFA IZHY VL A— FEORBEHREIC L HEMES
MR T 5%RE5E (2,500 mgkg RE/HICHY) ITHEEEZERH DAL EDH
MRICETDE, 2500 mgkg FE/HEZJ|SHIE L L. R2FH 100 #FHLTRY Y
NAR— kD5 )—F ADI % 0~25mg/kg KE/A EBEL TS,
(2) BMMERFEFEERIER (SCF) IZHIT55HE
SCF i& 1978 £E[Z JECFA ASER Y LiF7=/R1 VL _A— k 60 DIRESIERERZ i
[ZRY VILR— FOFEfi ZRIEL TL S *, SCF (L JECFA & RRICTHDHER %
ADI DFHAEDIRMT—2 & L TWSH, JECFA BFREELLEM =5V F 5%
BREBRTOBREOTHAEZEZERICTAN., 0~25 mghkg KE/BDEZRY VILR— D
BEJTI—TADI & L, RBRFHEICHELZEHE LTI EOBMIZOLTD 90 H
FROBSHEBERBEBROT—2 2ER L 1=, 1983 £[Z SCF {ERY VIILA— k
60 @ 1%. 2%EU 5% (500, 1,000 BT 2,500 mgkg FE/HRY) FMEARHIZED
Sw b 13 BRAEORERE ICESEFEMETL. SHBERTTALNED S
CMTWVWEIEML, RYVILAR—FEDOT L—T ADI & LT 0~10 mg/kg KE/H
#EHREL TS, TN SCF ILKED NTP AR YILAR— |k 80 [TDULVTEMEL
25y bETDORIZLD 2 ERIDOESAMRERE (1992) *ICHINT ADIL &
BifiL. ADIDEEOBERENERAL TS Y, -
(3) XEBERERRE (FDA) (ZH+5 5
FDA [EARY) YILAR— DT NL—T ADI & LT 1,500 mg/E /B (0~25 mg/kg &
E/B) 2RELTLS Y, FDA $ REBEEHRBCOTRHICET 2EREES
ADI SR DIBPUZL TWLBHA, FMISELS Y bEA X S%BMEAR TRELL)
[CHATNLRE—OFRBRZHELSATLY GO0%ENEAN CELLTHOHRIE, 1%
BINAETEELZL) SE®BALTLS 9, RYVILRA—FBHFIZDOWT, EF
IZRFTBRBAVAVIFENETHEL TS, 1999 EDARY VILA—F 60 DEEE
MmTlE. REED 14-OFFH o RUIFLOAFTY FOBREDEEEAH T
A0, REENLEEIINDIE FTOREENEL CEL (14-DPF4FH2 19 ng/
EMBETFT, TFLOFAFLF77ng/kE MBELT) &ML, B MIHT HHEL
AMDZDEBENEBRSIITNS ¥, 45, RUVILA—+rOXEROBSICK
ATHOREE LT HBREOR)F—LOEERVHLERHE T ZHRY Y
WARA— FORMRAENEZ SN TINS,

7 —HEREOHIHZF

KRFEIZBNT, BRANDHEAENSHTEIALZARY YILA—FED 1 AY
EUO—HERSR., 12~111mg/t MALHEESI S,

HLARITENTIE, FMPELTHRESAERIC. 7—45 vy A XSy FRE
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FICIVERETRHREICIERT SR LA LN, BRAT. BRRFEOKETE
ENEZEA. L FORRICHEZSASFEEMSN LS LEFFBRZLNEL,

#+x. Y VILA— | (Tween) DOTFIBHETE (2002 4F)

EU (ton) *! HE (ton) *?
AU NAA— k20 (Tween 20) 10-20 10-20
ARV JLR— | 65 (Tween 65) 10-20 10-20
R Y IA— 60 (Tween 60) 1500-2500 4000-7000
RV ILA— | 80 (Tween 80) 200-400 2500-5000

tH48 : Quest International (45 VA DAY Y ILA— k A—h—) 15k
1 AO377BBFAELT. 1 A—BE-YEEE 12-21mg/k KA
2. AO298BAAELT. 1 A—BEYHEER  60-111l mg/kE MA

8 HE#E |

SHEEMET 498 (R IUYNLA— 20, FA60. B 65RURE80) Mz, &
AFRRUVEEZZICOVTEAENLEERA T, JIL—F& LTEMA L ADI
ERETBENEYEEZ =,

REZEEMRB T, THERE LTTANZEO A, E%. BRINMEDE
FAEBRS LEBICREHLAZTHIZ. DBUEERNEFESAD I Lh DS
HELEBLAEWL, LALERDS, R YILA—REISDOVTIE., BRI 4 —
N & BPENLZERICHE THIEESECHT 2 BFRRBIC & 2RINE~DE
REDLNBEEMND, REYA RIS =B FITEY ., THEZSHRELFML
1=

AU YVILR— b 65 RU 80 ISDWNT, inviro RBHREEABR T—HBHEERIE
EIRTWNDA, RBFEELIEL . D, invivo DBH/IERBTIRIEMHEORES
BohTWEI EMD, RY VILR— NEOBESHEIT., EHICE > THBMEE
B3HDTHANEEZBND,

v rERW=RY YILA— 80 O 2 ERBHERRICENT. EE L THIZET
BENEEMAREDREROHMIMERIIRE S TOEM, AL ARIROE D
Lz, BRINHOYEOXBREIZHEVNES v MRRTIRETHY . BRIt
BEMEVWZADYVILE F—ILRTFILI—ALEOERERETLHES v FEIBTHEICRH
BOZENBNIZENMOATEY., £ MIRTIRAALAYRIEFIETIME
TlREWEEZ BN D, |

BRAGHENLAYE MNNG (8K 50 ppm BT 100 ppm) ERY VILR— K60 D
AEEETERNAORERNEAEORERURMNA DR & EHEDTENR
L£EhTVAEH, RBOBREADE NI L. nvivo BESHERBRENRETHD
CEFEML, ADIOREICBWTCALOFBEREZERTILEZLOEHIBFL
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T-o :
Brubaker 50 1 5 EICL DT v MERESHSIBRICENT. REVOGTHE
ERRBHLATNEZEND. ROFTHE~AOHELEET - H0EMBEBRMNTH
. 7.5 vol%iR 5 R TRAESENZO Sh, REWICAEHMMING R US4
HRBOEEMESARD ST,

- LROFEERFEZ. RUVILA—FEDNOAEL . T v bERVRI VL
R— b 60 D 13 FERLEAESRERICE T S%IRERICA DT ETRERME LT
1,000 mg/kg BB/BEEZ BB, LEA>T, ChERSEK 100 THRL. &Y
VILR— ME (R VILR— k20, [ 60, [ 65 RUF 80) @— BEMHFEE (ADD
ETINL—TELT 10mekg RE/H EFEE LT, ™V

JIL—7F ADI 10 mg/kg A &E/H
(ADI B2 EARMLE #) RV ILAR— k60 @ 13 BRESHREHER
(BihiE) AN S
(E5FHE) BERE
(NOAEL 2 EBHLAT R) T
(NOAEL) 1,000 mg/kg A E/H
(R2EEH) 100
[5IAXHE]

D) F140E HEAERAHHE BEINFE D-1081 (2001)

2) Summary of evaluations performed by the Joint FAO/WHO Expert Committee on Food
Additives (JECFA).

3) 21CFR §172.515, §172.836, §172.838, §172.840.

4) European parliament and council directive No 95/2/EC 20th Feb.1995.

5) Nelson MF, Poulas TA, Gongwer LE, Kirschman JC. Preparations of carbon-14labeled
polyoxyethylene(20) sorbitan monolaurate and their metabolic fate in rats. J. Food Sci.
(1966) 31: 253-258.

6) Treon JF, Gongwer LE, Nelson MF, Kirschman JC. Chemistry, physics, and application
of surface active substances. Gordon and Breach (1967) 111: 381. (Cited in Final report
on the safety assessment of Polysorbates 20, 21, 40, 60, 61, 65, 80, 81, and 85. Journal
of the American College of Toxicology, 3(5), 1984)

7) Oser BL, Oser M. Nutritional studies on rats on diets containing high levei of partial
ester emulsifiers. III. Clinical and metabolic observations. J. Nufr. (1957) 62: 149-166.

8) Wick AN, Joseph L. The fate of ingested polyoxythylene (20) sorbitan monostearate in
rats. Food Res. (1956) 21: 250-253.
9) JECFA Toxycological evaluation of some food additives including anticaking agents,
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antimicrobials, antioxidants, emulsifiers and thickening agents. WHO Food Additives
Series, (5), (1974).

10) Culvert PJ, Wilcox CS, Jones CM, Rose RS. Intermediary metabolism of certain
polyoxyethylene derivatives in man. I. Recovery of the polyoxyethylene moiety from
urine and feces following ingestion of polyoxyethylene(20) and sorbitan monooleate
and of polyoxyethylene(40) monosteate. J. Pharmacol. Exp. Ther. (1951) 103: 377-381.

11) TOXICITY PROFILE polysorbate 80 TNO BIBRA International Ltd 1992,

12) TOXICITY PROFILE polysorbate 20 TNO BIBRA International Ltd 1989.

13) TOXICITY PROFILE polysorbate 60 TNO BIBRA International Ltd 1989.

14) TOXICITY PROFILE polysorbate 65 TNO BIBRA International Ltd 1990.

15) May CD, Lowe A. J. Clin. Invest. (1948). 27: 226. (Cited in 6-1-1)-

16) Krantz JC, Carr CJ , Bird JG, Cook S. Sugar alcohols-XX Phamacodynamic studies of
polyoxyalkylene derivatives of hexitol anhydride partial fatty acid esters. J. Pharmac.
exp. Ther. (1948) 93: 188-195.

17) Steigmann F, Goldberg EM, Schoolman HM. 4m. J. dig. Dis. (1953) 20: 380. (Cited in
6-1-2) ‘

18) Krantz JC Jr. et al. Unpublished Report WER-124-88 to the Atlas Chemical Co. (1943)
(Cited in 5-2).

19) Eagle E, Poling CE. The oral toxicity and pathology of polyoxythylene dervatives in
rats and hamsters. Food Res. (1956) 21: 348-361.

20) Ewing KL, Tauber OE. Toxicol. Appl..Pharmacol. (1965) 7: 320. (Cited in 6-1-1)

21) BIBRA, 1983 A review of the status of the polysorbates prepared for the ad hoc
Polysorbate Group, April 1983. (JE3R)

22) Fitzhugh OG, Bourke AR, Nelson AA, Frawley JP. Chronic oral toxicities of four
stearic acid emulsifiers. Toxicol. Appl. Pharmacol. (1959) 1: 315-331.

23) Chow BF, Burnett JM, Ling CT, Barrows L. Effect of basal diets on the response of rats
to certain dietary non-ionic surface-active agents. J. Nutr. (1953) 49: 563-577.

24) Kimura T, Yoshida A. Nutr. Rep. Int. (1982) 26: 271. (Cited in 6-1-2)

25) Brush MK, McCoy JR, Rosenthal HL, Stauber LA, Allison JB. The addition of
non-ionic surface active agents of the polyoxyethylene type to the diet of the hamster,
the mouse and Tte dog. J. Nutr. (1957) 62: 601-619,

26) Krantz JC Jr. Unpublished reports (1947). (Cited in 5-2)

27) Oser BL, Oser M. Nutritional studies on rats on diets containing high levels of partial
ester emulsifiers I. General plan and orocedures; Growth and food utilization. J. Nutr.
(1956) 60: 367-390.

28) Oser BL, Oser M. Nutritional studies on rats on diets containing high levels of partial
ester emulsifiers II. Reproduction and lactation. J. Nutr. (1956) 60: 489-505.

29) Toxicology and carcinogenesis studyies of polysorbate 80 in F344/N rats and B6C3F1
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mice (feed studies) NTP $R&E4E 1992 &

30) Nityanand S, Kapoor NK. Indian J. Med.. Res. (1979) 69: 664. (Cited in 6-1-4)

31) King RFGI. et al. Clin. Sci. (1979) 56: 273. (Cited in 6-1-1)

32) Johnson LA, Scott RB, Newman LH. Tween 20 and fecal fat in premature infants. Am.
J. Dis. Child. (1950) 80: 545-550. |

33) Waldstein SS. et al. Am. J. Dig. Dis. (1954) 21: 181. (Cited in 6-1-2)

34) Preston E. et al. J. Nutr. (1953) 1: 539. (Cited in 6-1-2)

35) Jeans PC, Stearns G. Unpublished data (1970&1971). (Cited in 6-1-2)

36) Janowitz HD. et al. Gastroenterology (1953) 24: 510. (Cited in 6-1-3)

37) Chusid E, Diamond J. Accidental massive overdose of monitan in an infant. J. Pediat.
(1955) 46: 222.

38) Janowitz HD. et al. Gastroenterology (1953) 24: 510. (Cited in 6-1-4)

39) JECFA Toxicological evaluation of some food additives including anticaking agents,
antimicrobials, antioxidants, emulsifiers and thickening agents. WHO Food Additives
Series (1974) No.5

40) Kada T, Hirano K, Shirasu Y. Screening of environmental chemical mutagens by the
Rec-assay system with Bacillus Subtilis. 149-373, BIBRA

41) Kawachi T, Yahagi T, Kada T, Tazima Y, Ishidate M, Sasaki M, Sugiyama T.
Cooperative programme on short-term assays for carcinogenicity in Japan. JARC Sci.
Pub. (1981) 27: 323-330.

42) AR, AEEET, THE. {CHREESEORERERFME. J Soc. Cosmet.
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