SRV RE R T B AR SE B D@ (R dh DL ERERAEENT 7T 32)

GY AT
LRI OB B I 31T 2 BERER BB LI AT 7= A B L B OWR B AT B3 2 AFSE
2. BEO~ UL TIZRD T NI AT VKR OB DR U A 7 B
SRRSO B TEICREY dEBdR

SRS PRI ESLAREERB A AR BRI IEE BRI E
o EWEE AEERITERFBEESENIIER T U S AFEREE R e R

T E

FLNR A OB EICR Ui, BHIEO AL LA SN D 6 FEED 7 # Vi A7 VRIS L
TRMBEAETHREIN 2 S TE 7 PRk 22 25715 336 . 6 A, HFE 0.1wt%), L2»
L7235, 2O ORBWENER S, T ERIND X912k sTna, Fio, #AlL LT,
BHEIC Y R 2T )L REHRAIAME ] S TE TWAR, BEBREE IR DA Sk 2 g
EOREREY A7 XIEEAEH LT/ TRV, & 2 CTARIFFE TR, o HAr7eE 03 & U732
A LTe~ U3 o TATENS K D AR~ DOHEERTE &6 U TR D R 7 3 li 217 - 7=,
THANBEEAT VAL ZONRBWE 1TWE., U VBT AT VEE 14 WEICBET 28 FMEEH 2 L
L, fEFEY 27 T HE RN — HIERE (TDD) %2 &0 £ Lo, £/2, ABFZEICBWTHA
ENTIE LBt H b O &, BEROASNED~ 7 2 o I & A AROAS R OKENSH—H
BIE AR L TDI & ol U CERE Y X 7 -l 21T > 72, £ DOfER, 7 # VY n-7 F /L (DnBP)
WZOWTIE, A L7EED S5 5, DnBP Rl K& S Eo~vu v 7% LT —
A2 D) b ERITo 58BN T, VAIZBNBREIND LV EEZ DI, 7 X VEEY-2
F~F v (DEHP) ([ZBL Tk, & L7ZEtED 55, DEHP g K& Szt ho~ v
YTk A LT =8 O 5 BERERHEAT o 72355128 Tl L7 A & I HUIE DS M EE 72 Y
AT LYV EEZ BT, TOMD T X NERT AT NHE, 7 X NRT AT VHONEWE, U R
TZF VT, VAZDBEIRITEA LWL L EEZ SN, 277, BRBEHEDT-DIC
P U728, 7 Z VR AT VOB e ST A RTO R (1991~2020 F8LED 6 D) 1IZH
BRE2HTTRY, FREBAEOLDOELSEATHD LD THD, TD7=H, DnBP X1 DEHP
DFERIZONTIX, 7 ZVERIZOW TR STV B BIED B ARENIZHE L TV D ELE2R 0
VAR 0T LHEXKMT 5L DTN EE 2 iz,

A, WFEER 336 7. 6 oA, HFEIE 0.1wt%), LvL72
FLAIR A OB EICR LT, o nrias) & DH, 2o ORFWE BT v, AR
LCEHEND 7 XV AT )V 6 iy ENDE T TND, T2 HEAI L LT,
(DBP (7 #Z 1\ -n-7F /), BBP (7% BHRICY VERT AT )V REHRAME R ST &
fe~> L7 F ) DEHP (7 X VEET-2-=F  TWAHH, JEREREHTIZER T 2 3hickd 2%
JL~F L) DNOP (7 Z g n-7F 7 F L) | BREE RSO Y R 7 1HUEE A CH BN 5T
DINP (7 # LA Y ) =) L DIDP AYASAN

(ZHZNEIA VT I) 1Tk L TR EEE Z 2 CARBIZE T, S FEE A FEHE L 72 Bt
THBIDN e S TE e (AR 22 FERE B2 L~ oy o 7178 L 2 A~
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REVRER TR L CHERE Y R 7 FF{i & 4T 5 72,

B. Wt5EJ5iE
Bl AEMHHRONE L U X 7 2HlEORET
TEANBRT AT VL ) iR AT VRIS
BAL T, —Math. Mhfkamte, 4SRN,
FEDAMFICEAT 2 AFEE R IO LD
AENECET 2 EBLOGBIFRIZ BT DB R En AL
PSFLAR S A7 [E BRI A E O RN SCE S %
WHEOICNET D L L HI2, Pubmed X°
TOXLINE DT —# X— AR EITV, &)
BOREMERERE LV LD, Flo, EWE
DR D EH I B E e RARA > b RO
NOEAL X° LOAEL % DIFHINELTTH & & b
(2 A RHIEERE 23 HY U 7= ity — H & (TDI)
F oI A EIERHnE (RED) ZFRA L7z,
WEAEFEIZ RN T, 7 X Uiy -2 ZF ~F v
)V (DEHP), 7 X)L n-7 /L (DnBP),
THENRY A V7 F ) (DIBP), 7 X LR
YUNVTF N (BBP), ZTHNRYT AV ) =)
(DINP), 7 ¥ \fgv-A V7 v (DIDP), 7
SNV -n-A 27 Fv (DNOP), 7 X VERY A
F) (DMP), 7 # )\ igy =5/ (DEP), 7 #
Mg > 7 a~* 0 (DCHP) O 7 X L fg=
ATV, ZRWODOREME L SNTnL 7Y
EUEY-2 mFL~F i L (DEHA) &7 0F
YWY -4 Y =)V (DINA) OF VB VR R
7 Jv ¥ . Di(isononyl)
dicarboxylate ( DINCH ) . acetyl tributyl
citrate ( ATBC ) Tris(2-ethylhexyl)
Trimellitate (TOTM) . Dibutyl sebacate (DBSb)
DIET ZNABT AT VR AT IF| DA EMEF A %
Tote, E£o, UrBR=AT VTR, JURME
DIHDHY REERA L LT, Trimethyl
phosphate (TMP) | Triethyl phosphate (TEP)
Tripropyl phosphate (TPP) . Tris(isobutyl)
( TIBP ) . Tris(2-butoxyethyl)
( TBOEP ) . Tris(2-ethylhexyl)
( TEHP ) . Tris(2-chloroethyl)
(TCEP) . Tris(2-chloroisopropyl)
phosphate  (  TCIPP ) Tris(1,3-
dichloroisopropyl) phosphate (TDCIPP) .
Triphenyl phosphate ( TPHP ) . Tricresyl
phosphate (TCsP). Tri-N-butyl phosphate

cyclohexane-1,2-

phosphate
phosphate
phosphate
phosphate

( TNBP ) . Cresyl diphenyl phosphate
( CsDPHP ) 2-Ethylhexyl diphenyl
phosphate (EHDPP) OFEMHEEZIT- 72,

B2 ARk s B~y 7k s —H
EREOHETE & R Y A 7 G
B2.1 FLEHEDO— HIEREOHEE ik
THENBTZAT VALY ViR AT VRS
DIED~T L I LD —HBHT- D OHEEE
W&, RO~ JEEE, SRk
&, BLOBEN L OBRHRBER OGN
RS b Lo S HEEEE AW TR L,
THNVERT AT A E Y U EET AT VIESE
DOLLEN S OIFHEIX, 2021 FLEEOARMIE (&
AR IR BB B L O A R HEE R FT
¥ L ISR O EME IR B
BERG L2 T 7oA B LA OV EE SN 2 B
T W) opmEarEEREE 2. LM
B BEs 42 aT ] - HHRA 0541 VTS
AVIZBEE 6 OFE HERERFE R 2 W e, (2o &
A L7t X, 7 X AT VEED B
N7 S DHRETORE (1991~2020 FHliED ¢
D) IZHESREHTTRY, A0 LDES
SEATVWDHDOTHD, TDOIH, BUERAR
ENIZYiE L CTW D IEEREORNEZ LT L
SRS 2 6 DO TIEAR,)
FLANROREIX, ik 22 FEE OIS EH A
HEMEORERIDG 2, 3~10 » H KDL
7.62 kg & HW\ T,
Lo~ v FERIZ, FHLIZES 6
~10 » A2 25 4 D 150 53D ©F 4588k 6
Bon-r—22H\z 9, BLLSY E2ED
e~ v o ZRERIE, FE 105.3+72.1 )
H., &Kl 351.8%r/ HTH -7,
ZNDHOFRERNE . TLEN S DU RO AL
T FE HAAL R 24 72 0 O efil & 5 W T K AE
(ng/10cm?hr) &, —HODO~ 7 v JRHE D
B S D W KIEE N Gt FRET
PrL C—HEBIELRT L, WHEO A
FEIZ, FSRONPEO K E X% FE LT 10cm?
Bz LTS L3,

B2.2 Y R 7 FHM
FERTELNASED— AR E%A TDI
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ThrL T #— Kk (Hazard Quotient: HQ)
ZEMH L, HQ N1 RS REW, $74b
H—HIBREN TDI 22 285415 [V 2 7 )8
aIhd) EFHMIiL, HQ 231 X0 /hEw,
bbb —HIERED TDI 2R WA
DN, 0.1~1 OREITIE Tk L 72 & 1
IRV, 0.1 R DHEL T A7 DOR%
AITIEE AN EEHE L,

(fiHimE TOBCE)

AL, ESTORMEERR PR R A
ZEROER KRF NI PH—1BRAH
12372) BIOEEKFESRHELZES
DR KRBZBZR04—057) 25 THENM
L7,
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C. IR L OB
Cl AEMEMONLE L U A7 FHE O
Cl.l 7 XNz AT VL ZOREWE

JEAEFEE I, DBP (7 XLy 7 F /0 E LTC) 1220\ TIE 2001 4212 220 1 g/m3, DEHP (22
WL 2002 4EIZ 120 1 g/m3 OBNIREREHEZ RE LT-, O OREHEE, Wi bBEHEED
TR TRTRIC X 2 KSR 2 AME L CEHEINTE Y, DBP OfitE— HIERE (TDD) 23 66 u
glkg/day (7 » MHAEROAEFEZRO#ERFZEOFRERM V), DEHP @ TID 78 37 1 g/kg/day (=
U ARV OE B OB E DI AT, T v MEROFEARFZE L 29) &l S i,

BMWEEREERIT, TO®ROMAEZ L Ea—L, DBPIZBLTX, 7 v b oA AERMERRIC
BT 2 HAR ORI O BB IE RS ORI ORI NED B /vt & (LOAEL) % 2.5
mg/kg/day & L 9, RiEELR%E 500 21 LT TDI % 5 u glkglday &3 L TW5% 5, DEHP (2B
LT, 7 v hoAGERAREICB T 2 HARICBT A AT ARZSERMESE (AGD) O%EH; & OVE
TP E D E B S EEME R (NOAEL) % 3mg/kg/day & L 0, RiEF4%% 100 %3 L T TDI
% 30 u glkg/day EEHLTWD 7, EAFEEILZ. ZOOEEZEFE 2T, 20194 1 HIZEN
TEFEFRSHIE O IE A FEhi L, DBP IZ oW T 17 4 g/m3, DEHP 1225\ CiE 100w g/m3 & L=,

B ZEEERIL, EOMO 7 Z N 27 VIZE L TH A FMERHMN 4 525 L T\ 5, BBPIZ
BALTIL, 7 v MoOAFRAFEFIERIZEH T 5 HAEROKIEE) S NOAEL % 20 mg/kg/day & L
9, RHEFAEL 100 Z 3@ LT TDI % 200 u g/kg/day & H L TW5 9, DINPIZBILTiZ, v
~ OMEPEFEIEEBRIC IS B TR & g~ E2)>5 NOAEL % 15 mg/kg/day & L 10, RiEFAREK
100 %3 H L C TDI % 150 u g/kg/day & & H LT\ % 1, DIDP (2B L CTld, A X OlfiarEmttE
BRIZ 1T D I ~D2) 5 NOAEL % 15 mg/kg/day & L 1219 REEFELRE 100 2@ H L T
TDI % 150 1 g/kg/day & H L T35 19, DNOP I[ZBH L Tld, ~ 7 2 DI8MEEEFHEBRICB T DT
Mla~0 205 LOAEL % 113 mg/kg/day & L 19, ARfifdEfa%k 300 % H LT TDI % 370
g/kg/day &L TWD 10, ORI E LT, BINEM LR (EFSA) 172078 TDI /A%
L. BT 28BN 2 U 2 7 5l 2 Bl L TV 5208 22, B EeRE SO EMERHEN
BEHICHDL NG, BRIWEZEEEEO TDI 28352 L L Lz, DEP 2OV CIE, SR
RS (WHO) 23, KEFEWHEFHEEST (ATSDR) 29, KEBREE(R#/T (USEPA) 2978 TDI % /A%
LCTW%, WHO Ol Eg#chs Z &, WHO O TDI #8835 2 & & L7e, 723, DiBP
X DnBP OEMAETHLZ L5, [F—d TDI & L7z 2020, DMP 22T, Giovanoulis & 73
HH L7z TDI & vz 229, DCHP IZDW T, BREADHIE Y 2 7 5l 217> TH Y . NOAEL
ZRE LTS, TDI £ TEHH L TWRWED, 7 v FOREIR 5T X A5 AERR TR
NTAREIIMOA B /el k9% NOAEL 16 mg/kg/day |2 RiESELR%L 1000 (FiizE, fEAE, B
AERHAR) ZwH L7 16 1 g/lkg/day & TDI & L 7= 30,

TUE VBT AT VDS B, DEHAIZOWTCIE, 7 v hOBRE~ORBICISE | KEBRBE R
TN 600 1 glkg/day3D, BINHEA DS 300 1 g/kg/day3?, WHO DNEEWKE A KT A BN T
280 u glkg/day33® TDI ZEH LT\ 5, BRMEA & WHO (XA CAFEZ F—igt e LT, &
EOMND T NI D, 1E->T, WHO 23EH L7- 280 u g/kg/day @ TDI 244 L7z,

DINA 22\ TliE, BFNEFa T (ECHA) A FMFHMIATT> TRV, 7 v O EHENE
R CAHAONIZRT v b EIRFIZBT 2 EREHMOA ERMEI55 5407 170 mgkg/day D
NOAEL 2% LT, HEFAZE 200 (BRI 2. #7510, {H{A7E 10) A L T 850 1 g/lkg/day
@ TDIEH LT3 39, ZDFEERT, DEHA TEfi Sh/- b D Th -7, DINA & DEHA i34k
FHNFELIL TWD 2 &vh, DEHA OFEBFERAFH SN TWD, 2B, BE—2Z /LR 13 #/H
ARERIZHB VT, DINA ZHWEFERLRESINTEY . FIREEOSN, IR S B0 5 %k
AL S 1.0% DRI 5% NOAEL & LCW\W5 39, ZORGEIIAE L AFHEE AV CHEE
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BICHBETOXLERH L8, HRAE CERRERENHECERNVELZNLL, K 274
mg/kg/day OB ENHER STV 5H, LLEX Y, DINA OfEMEEERBR CH LK 274
mg/kg/day @ NOAEL &, DEHA OAE5EF 4wl T 5472 170 mg/kg/day @ NOAEL %8
BT, T—HOIEFEMEN S ECHA 238 H L7- 850 u g/kg/day @ TDI ZE:H L7-,

7 BN 2T VEOREEME O 1> DINCH 2oV TiZ, EFSA 7% 1000 u g/kg/day @ TDI %
2006 FEIZAFK L TWDHN 3, ZDF%, 2014 42 Bhat 503 EEHTOH FIZEES = 700 1 g/kg/day
D TDI 24 LTEY 30, Z0 TDI W5 Z & & L=, ATBC, TOTM, DBSb (ZoW\ T,
ECHA 237 - 1= B EVEF OfE B2 881 L7z, ATBC ([ZoWTiE, 7 v hD 12 » HIREEHR5GIC &
2 8MERE 1 B ERER T O AV KRB IN O A Z 723635 NOEL 100 mg/kg/day (&N F4%
100 (FEz, fE{A7) 5@ H L7z 1000 1 glkg/day % TDI & L7= 379, TOTM ([ZOWTlE, 7 v k
® 90 HFREEEEZ K 2 die MRt 0 BB 5 O - IFRE &N, TR, g & Mgz
BT DM EM I 5 NOAEL 225 mg/kg/day (ZESERRE 200 (FEZ=, EIAZE, AHaRBRIIT)
Z 3 L7= 1130 1 glkg/day % TDI & L7= 389, DBSb ([C DWW L A EMEDT — 2 BNAT4572 7280,
TDI % |l T & 720> 72 39,

F1-1L0E1 - 2122 b0fEREE LD,

F1— 1. BHEBEROMEREC X2 7 2 UEEe 27 VH & (REWE O TDL FHlE (ug/kg/day)

AL RE USEPA
B= EFSA WHO ATSDR IRIS Others
RE RE RE RE RE
DI 4  TDI 4  TDI 4 TDI 4 TDlI 4  TDI Ref.
DEHP 30 2013 50 2005
DnBP 5 2014 10 2005
DiBP n.a. n.a. n.a. n.a. n.a. 5 Koch (2011),
Beko (2013)
BBP 200 2015 500 2005
DINP 150 2015 150 2005
DIDP 150 2016 150 2005
DNOP 370 2016 na.
DMP n.a. n.a. n.a. n.a. n.a. 375 Giovanoulis
(2016), Gray
(2000)
DEP n.a. n.a. 5000 2003 6000 1995 800 1987
DCHP na. n.a. n.a. n.a. n.a. 16 BRELA
(2004)7~ 5
i
DEHA na. 300 2000 280 2004 600 1992
(EV)
DINA na. n.a. n.a. n.a. n.a. 850 ECHA
(2020)
DINCH n.a. n.a. n.a. n.a. n.a. 700 Bhat (2014)
ATBC na n.a. n.a. n.a. n.a. 1000 ECHA
(2020)
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TOTM n.a. n.a. n.a. n.a. n.a. 1130 ECHA

(2020)
DBSb n.a. n.a. n.a. n.a. n.a. n.a.
X BT TROBUEE U A 7 G AE A
#1—2. 7L AT VAL RBEYE O TDL FHMIfED £ & (ug/kg/day)
TDI T RARA Vb Ref.
DEHP 30 NEF ARSI ZS LRI ERRE (AGD) O%fE, AFiisnE Ri&eZE43(2013)
PX:E%=x/; %)
DnBP 5 FEREARIE DT AR AE J5 K ONFLIR O FAHRZE M B2 E42(2014)
DiBP 5 [k Koch (2011), Beko
(2013)
BBP 200 W ORIARE nh'Z2 22 B 43(2015)
DINP 150 JHFl & B g~ D52 2 B 22 E43(2015)
DIDP 150 FEHHRE A~ 52k R 42 E42(2016)
DNOP 370 FEHHRE A~ 52 R 42 E42(2016)
DMP 375 HPERTZ I OBRGEREB CREL LT Giovanoulis (2016),
Gray (2000)
DEP 5000 a2 & R OIRKE WHO (2003)
DCHP 16 (REIEIN O B 72 0] BRBIA (2004)7)> 5 H
DEHA 280 PRAE DR IRdn, B R WHO (2004)
DINA 850 {REBEINOA B 723 ECHA (2020)
DINCH 700 FARIR OB &K, Bhat (2014)
ATBC 1000 (REIEIN O A B e ] ECHA (2020)
TOTM 1130 Rl E BN, FFARK, APl & ic 317 % ECHA (2020)
R4S il
DBSb n.a.
<BHE IR >
1) Wine RN, Li LH, Barnes LH, Gulati DK, Chapin RE. Reproductive toxicity of di-n-

2)

3)

4)

5)

butylphthalate in a continuous breeding protocol in Sprague-Dawley rats. Environ Health
Perspect 105:102—-107, 1997.

Lamb JC 4th, Chapin RE, Teague J, Lawton AD, Reel JR. Reproductive effects of four
phthalic acid esters in the mouse. Toxicol Appl Pharmacol 88:255-269, 1987.

Poon R, Lecavalier P, Mueller R, Valli VE, Procter BG, Chu I. Subchronic oral toxicity of di-
n-octyl phthalate and di(2-Ethylhexyl) phthalate in the rat. Food Chem Toxicol 35:225-239,
1997.

Lee KY, Shibutani M, Takagi H, Kato N, Takigami S, Uneyama C, Hirose M. Diverse
developmental toxicity of di-n-butyl phthalate in both sexes of rat offspring after maternal
exposure during the period from late gestation through lactation. Toxicology 203(1-3):221—
238, 2004.

RLWEEEES. mh - Reava i 72 iy 794 (DBP) . BRWEEEES, H,
2014.
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6) Christiansen S, Boberg J, Axelstad M, Dalgaard M, Vinggaard AM, Metzdorff SB, Hass U.
Low-dose perinatal exposure to di(2-ethylhexyl) phthalate induces anti-androgenic effects in
male rats. Reprod Toxicol 30:313—-321, 2010.

7 BIRLEEES. e RECETMME: 72 ABE R (2-=F %) (DEHP) . &%
EEAR, #2013

8) Nagao T, Ohta R, Marumo H, Shindo T, Yoshimura S, Ono H. Effect of butyl benzyl phthalate
in Sprague-Dawley rats after gavage administration: a two-generation reproductive study.
Reprod Toxicol 14:513-532, 2000.

9) BNZETES. WE - -RHVETmE T2 NMBR ULV T T (BBP) . R EATESR, B
w, 2015.

10) Lington AW, Bird MG, Plutnick RT, Stubblefield WA, Scala RA. Chronic toxicity and
carcinogenic evaluation of diisononyl phthalate in rats. Fundam Appl Toxicol 36:79-89, 1997.

11) B ZEEES. RE  RIVOEGHE: 7 X VY« Y 7 =/ (DINP) . B EeEES, B
7, 2015.

12) Hazleton Laboratories. 13-week dietary administration — dogs plasticizer (DIDP) submitted
to WR Grace and Company, 1968. As cited in CERHR, 2003.

13) CERHR. (Centre for the Evaluation of Risks to Human Reproduction) NTP-CERHR
monograph on the potential human reproductive and developmental effects of diisodecyl
phthalate (DIDP). Research Triangle Park, National Toxicology Program, US Department of
Health and Human Services. NIH Publication No. 03-4485, 2003.

14) B ZEEES. WE - Rev i HMiE: 72 Vv 4 V7 v (DIDP) . BWZEEES, |
5, 2016.

15) Wood C.E., M.P. Jokinen, C.L. Johnson, G. R. Olson, S. Hester, M. George, A.N. Chorley, G.
Carswell, J.H. Carter, C. R. Wood, V. S. Bhat, J.C. Corton, A.B. DeAngelo. Comparative Time
Course Profiles of Phthalate Stereoisomers in Mice. Toxicol Sci 139:21-34, 2014.

16) BRI REEESR. i « HavalEGHMEE: 7 X iy 427 v (DNOP) . W EeZRAE, K’
3, 2016.

17) EFSA. Opinion of the scientific panel on food additives, flavourings, processing aids and
materials in contact with food (AFC) on a request from the commission related to
butylbenzylphthalate (BBP) for use in food contact materials. EFSA J 3(9): 241, 1-14, 2005.

18) EFSA. Opinion of the scientific panel on food additives, flavourings, processing aids and
materials in contact with food (AFC) on a request from the commission related to di-
butylphthalate (DBP) for use in food contact materials. EFSA J 3(9): 242, 1-17, 2005.

19) EFSA. Opinion of the scientific panel on food additives, flavourings, processing aids and
materials in contact with food (AFC) on a request from the commission related to bis(2-
ethylhexyl)phthalate (DEHP) for use in food contact materials. EFSA J 3(9): 243, 1-20, 2005.

20) EFSA. Opinion of the scientific panel on food additives, flavourings, processing aids and
materials in contact with food (AFC) on a request from the commission related to Di-
isononylphthalate (DINP) for use in food contact materials. EFSA J 3(9): 244, 1-18, 2005.

21) EFSA. Opinion of the scientific panel on food additives, flavourings, processing aids and
materials in contact with food (AFC) on a request from the commission related to Di-
isodecylphthalate (DIDP) for use in food contact materials. EFSA J 3(9): e05838, 1-85, 2019.

22) EFSA. Update of the risk assessment of di-butylphthalate (DBP), butyl-benzyl-phthalate
(BBP), bis(2-ethylhexyl)phthalate =~ (DEHP), di-isononylphthalate (DINP) and
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diisodecylphthalate (DIDP) for use in food contact materials. EFSA J 17(12): 245, 1-14, 2005.

23) WHO. DIETHYL PHTHALATE. Concise International Chemical Assessment Document 52,
World Health Organization, Geneva, 2003.

24) ATSDR. TOXICOLOGICAL PROFILE FOR DIETHYL PHTHALATE. U.S. DEPARTMENT
OF HEALTH AND HUMAN SERVICES, Public Health Service, Agency for Toxic Substances
and Disease Registry, Atlanta, 1995.

25) USEPA. Diethyl phthalate; CASRN 84-66-2. Integrated Risk Information System (IRIS), U.S.
Environmental Protection Agency, Cincinnati, 1987.

26) Koch HM, Wittassek M, Briining T, Angerer J, Heudorf U. Exposure to phthalates in 5-6
years old primary school starters in Germany--a human biomonitoring study and a
cumulative risk assessment. Int J Hyg Environ Health 214:188-195, 2011.

27) Bekoé G, Weschler CJ, Langer S, Callesen M, Toftum J, Clausen G. Children's phthalate
intakes and resultant cumulative exposures estimated from urine compared with estimates
from dust ingestion, inhalation and dermal absorption in their homes and daycare centers.
PLoS One. 2013 Apr 23;8(4):e62442, 2013. doi: 10.1371/journal.pone.0062442.

28) Gray LE Jr, Ostby J, Furr J, Price M, Veeramachaneni DN, Parks L. Perinatal exposure to
the phthalates DEHP, BBP, and DINP, but not DEP, DMP, or DOTP, alters sexual
differentiation of the male rat. Toxicol Sci 58:350—365, 2000.

29) Giovanoulis G, Alves A, Papadopoulou E, Cousins AP, Schiitze A, Koch HM, Haug LS, Covaci
A, Magnér J, Voorspoels S. Evaluation of exposure to phthalate esters and DINCH in urine
and nails from a Norwegian study population. Environ Res 151:80-90, 2016.

30) BRIEA. (LFWE OB Y AV G 35, 7 X NRY V7 a~F b, REABRE Y A 7 il
2=, B, 2004.

31) USEPA. Di(2-ethylhexyl)adipate; CASRN 103-23-1. Integrated Risk Information System
(IRIS) Chemical Assessment Summary. U.S. Environmental Protection Agency, Washington
DC, 1992.

32) EU. Opinion of the Scientific Committee on Food on a survey on dietary intake of the food
contact material di-2-(ethylhexyl) adipate (DEHA). SCF/CS/PM/3276 Final /31920, Scientific
Committee on Food, European Comission, Brusel, 2000.

33) WHO. Di(2-ethylhexyl)adipate in Drinking-water, Background document for development of
WHO Guidelines for Drinking-water Quality. WHO/SDE/WSH/03.04/68, World Health
Organization, Geneva, 2004.

34) ECHA (European Chemicals Agency). Diisononyl adipate REACH Dossier, 2022. Available
at: https://echa.europa.eu/registration-dossier/-/registered-dossier/13808 (Accessed August
24, 2022).

35) EFSA. Opinion of the Scientific Panel on food additives, flavourings, processing aids and
materials in contact with food (AFC) on a request related to a 12th list of substances for food
contact materials. EFSA J. 395-401:1-21, 2006.

36) Bhat VS, Durham JL, Ball GL, English JC. Derivation of an oral reference dose (RfD) for the
nonphthalate alternative plasticizer 1,2-cyclohexane dicarboxylic acid, di-isononyl ester
(DINCH). J Toxicol Environ Health B Crit Rev 17:63—-94, 2014.
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38) ECHA (European Chemicals Agency). Diisononyl adipate REACH Dossier, 2022. Available
at: https://echa.europa.eu/registration-dossier/-/registered-dossier/14933 (Accessed August
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Cl.2 VU fx A7 L4

U U 27 VO TDLIZ DWW T, AiHlitgRads L OWEE N8 H L7 la 2R 1 — 21787, K
EEREERET (USEPA). KEFWIEFREEIT (ATSDR) 72 EXFHEEZ /A% LT\ 5, Van de
Eede 572YlH® TDI GasXH ik RfD) ZEH LT\ 528, MEMEE (NOARL) Ci/aith:

(LOAEL) O E 72 5 5B RO WEEREEF L 2> THY , 2O OREEL AF L THE
BNB R TERNWI &, £, BB NOAEL (2% LT 10000 OAfESEEE A LT
TDI ZEH L THEY , WK REEBREZEA L T\ DZ L2, Vande Eede @ TDI i3£:H T
220, WPFHIZBWT S, BRI 23 IE 72 TDI 238 H LT\ 5720, #HERE2VE H, L 7= TDI
ERATDHZ L L LT,

723, TPHP IZOWTIE, BREAD WM U X 7 5l 217> T Y . NOAEL ZF#&E L CT\5%, TDI
FTEHLTWRWD, 7 v F NOAEL 161 mg/kg/day (2SR 1000 (FE7E, fE{A7=, 4
AREREAM) A L7= 160000 ng/kg/day % TDI & L7=, TPP (Z>WTliE, FIHAAHE T — & 1315
Y AWAYI oY

#1—3. U 27 /4O TDI
He=x?) AR CAS TDI Endpoint References
(ng/kg/day)
Trimethyl TMP 512-56- | 10000 7 v FOREEIO | USEPA PPRTV
phosphate 1 EAihel 2010V
Triethyl TEP 78-40-0 | 1000000 7 v ~ OF g & Kl | ECHA 20202
phosphate RN
Tripropyl TPP 513-08- | — — —
phosphate 6
Tris(isobutyl) TIBP | 126-71- | 10000 (TnBP) | 5 v h Ol (= U | USEPA  PPRTV
phosphate 6 AEENE D FEE) 20109
80000 (TnBP) | 7 v hOREMEEZK | ATSDR 20124
2400 (TnBP) | 7 v F®OFEMNPAFE | Pharmaco (2014)9
cited in Van de Eede
(2011)9
Tris(2- TBOEP | 78-51-3 | 90000 Z v b OO ZE | ATSDR 20129
butoxyethyl) 2=
phosphate 1500 7 v N OFEME Monsanto (1987)7
cited in Van de Eede
(2011)®
Tris(2-ethylhexyl) | TEHP 78-42-2 | 100000 ~ 7 ZADOYE R LR | USEPA PPRTV
phosphate HRl DT AK 20029
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Tris(2-chloroethyl) | TCEP 115-96- | 7000 7 v~ OfTliE & Elg | USEPA PPRTV
phosphate 8 HEOHN 20099
200000 7 v FOERME L | ATSDR 20129
BB RL
2200 Z v b ONiTlE & BlE | Matthews (1990)10
HEOHN cited in Van de
Eede (2011)©
Tris(2- TCIPP 13674- | 10000 ~ U AIZET DA | USEPA PPRTV
chloroisopropyl) 84-5 R AR 20121
phosphate 8000 W 5 RPN E | Stauffer  (1981)12
BEOH & AREHIN | cited in Van de Eede
DAl (2011)®
Tris(1,3- TDCIPP | 13674- | 20000 7 v FOBRAE | ATSDR 20129
dichloroisopropyl) 87-8 ST Rk
phosphate 1500 ~ U ADEEE O | Kamata  (1989)1
Hm cited in Van de Eede
(2011)®
Triphenyl TPHP 115-86- | 160000 REE S IN O PR BRBEE  (2005)19 >
phosphate 6 LEM (7 b
NOAEL 161
mg/kg/day | HESE
£2% 1000(FE 7, {5 {4
75, JERRBR ) 2
)
7000 BB T D ITIRE | Stauffer  (1981)12
O EAREHN | cited in Van de Eede
DN (2011) ®
Tricresyl TCsP 1330- 20000 Z v FOYIRIZE T | ATSDR 20129
phosphate 78-5 DI
1300 A, JNEL, HIRICE | NTP (199419 cited
SRAY TS in Van de Eede
(2011)®
Tri-N-butyl TNBP 126-73- | 10000 WERED Z »~ b O FHE | USEPA PPRTV
phosphate 8 fiE (22U AFEEEDE | 20109
)
Cresyl diphenyl CsDPHP | 26444- | 20000 7 v ORI OEK | UKEA 200919
phosphate 49-5 EREOZERME, =Y
VAT T —EIEMH
T, RIS, TN,
Bk, BRRIZ I DR
PR A2 b
2-Ethylhexyl EHDPP | 1241- 36000 HeZ > MZET DA | ECHA 201917
diphenyl 94-7 ik oD 1 3 1% 4 0D 4N

_23-




phosphate & T g AR %) B & D
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C2 AHRIC L DR~y v 7z b —H
EEEOHEE &) 2 7 5T

7 BNV AT VR & ONRBRYE O
UR7FHifEREER2 — 1, U U AT VS
DOREREY A 7 IR REFRK 2 — 21" T, 74
Mg AT VR & ZDOREMEIZBWT, U A
IR EEND L TH-T=DE, DnBP @
RKEDOH (HQ & LT 1723 Thoiz, W)
ECOHQ IF— H EEE D P RAFE R H T FRAE
R ThHoTmZEhbHEETE o,
DEHP Of KMETIE HQ 28 0.15 CEHE Tl
6.2X103) THo7l-Z b, fkke LIzilid L
THEHRENR LT LB 2 bz,

FOMDOT ZNEET AT IVEE, T X IVEET A
TVEOREWE., VB AT VETIE, —
AEREDORKXETH> TH. HQ 2 1X102F2
FELLF (KT TCIPP O KfE T 0.012) & -
Tl eMmb, VAT OBRERITIZE A ERN LR
nEEZ BN,

777 L.
7 B A AT VRO 72 3D RTO L
(1991~2020 FHED L D) IZHEREZHT
THBO, WO LDELFATND, D
72, DnBP KU DEHP O Rz >\ T, 7
HIVEBRIZ DWW TR STV D BED A ARE
PIZHEE L CW A ELER2EAD U 27 243 L b
KM 5 OTIERNWEB 2 b,

D. &

7 A NVEET AT VT ONEWE 17T WE.,
U VR AT VER 14 WEIZET 5 A E MR
AR L, R Y X 7 5l LB 2R A— BB
Bz (TDI) # &0 F iz, £z, A5EICE
WTCHARENTIE LBt En b o &, BE
WMOILNE D~ 7> v FHEE & AADHLL D
RENG— HEEREZFE L L, TDI & kg LT
fEEEY A7 Sl 21T > 72, ABFZEIL. ERNF A
k. |ERZER, KEWE, BLHo~ v 7L
SAOBEGREE D OERELZ FZH T LT, H
HATE OB RUEZ R AR L2 b O Tlidz
WY, FER. DnBP oW, FHAE LA
D95, DnBP Bl KEHRH St Eo~ v
TR, BALET =500 b ERRITo

TR BHEE DT OITFE LBt B,

THAIZRBNT, VAIZBBREEND L-L e
Ex bz, DEHP 2B L CTi%, & L7z
® 56, DEHP Mg K& szt Eo~ v
Tk, BALIET 205 b ERHTTo
T2 BT BV THERE L7 & I S A
RV AT LV EEZ BN, £, ZOMMO
T ENBET AT IVEA, T A NVEET AT VO
BWE., VBT AT VETIE, U A7 OB&
IXEE AR L EEZ BT,

=17 L., RBEEHED-OICHE Lt EIL,
C2 |2 bRl L7z &30 (BUED A ARENICHEE
LTWAEESED Y 27 203 L b k3%
HLOTIEZR,

E. 2&3CHk

D FRINFILS: AshRE o BRI T
B AR E DS L2 7oA EEA L B DR
TR C B B argE, 2. LI HETE )
DIEHT 2 Al - SHRA O 58T, JEAR
SR SE E A B A N D e TR HE A 2 E
¥, BN 3 FEERATE - ST, 2022
3 A
JEATHIE F &b FEER ORGSR L5
IR RREE A, Pk 22 4EFE LG R IR %
HH A, 2012 £ 11 A 26 H .
https://www.mhlw.go.jp/toukei/list/73-
22.html

EHTZE 16 AEHIERY e =
NVRIEELE NS D7 X VERT AT )V BB R D
HEE. RO MEE 44(2):96-102, 2003.

2)

3)

F. WFEFFE
SEEOFERL L, RFEEURIZREETIE,

G. JMFEMEDO R - BERRIL (FEETS)
TiERL
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#2—1 TEMBZAT VL ZOMREWEOMREEY A 2 G-k R
IENOENE | K B |~y KR | — B 8 I & | TDI HQ
(ng/10cm?hr)V | (kg)? | (hr/day)? (ng/kg/day) (ng/kg/day)
HRE | RORME | CEYE | CESE | RORE | CEE | ROKE P I KA
DEHP | 810 6000 7.62 1.76 5.86 186.6 | 4616.8 | 30 6.2X103 | 0.15
DnBP | n.d. 47000 | 7.62 1.76 5.86 n.a. 361649 | 5 n.a. 7.23
DiBP n.d. n.d. 7.62 1.76 5.86 n.a. n.a. 5 n.a. n.a.
BBP n.d. 39 7.62 1.76 5.86 n.a. 30.0 200 n.a. 1.5X10+4
DINP n.d. n.d. 7.62 1.76 5.86 n.a. n.a. 150 n.a. n.a.
DIDP n.d. n.d. 7.62 1.76 5.86 n.a. n.a. 150 n.a. n.a.
DNOP | n.d. 100 7.62 1.76 5.86 n.a. 76.9 370 n.a. 2.1X104
DMP n.d. n.d. 7.62 1.76 5.86 n.a. n.a. 375 n.a. n.a.
DEP n.d. n.d. 7.62 1.76 5.86 n.a. n.a. 5000 n.a. n.a.
DCHP | 46 100 7.62 1.76 5.86 10.6 76.9 16 6.6X104 | 4.8X103
DEHA | n.d. n.d. 7.62 1.76 5.86 n.a. n.a. 280 n.a. n.a.
DINA | n.d. 4900 7.62 1.76 5.86 n.a. 3770.4 | 850 n.a. 4.4X103
DINCH | n.d. 460 7.62 1.76 5.86 n.a. 354.0 700 n.a. 5.1X104
ATBC | n.d. n.d. 7.62 1.76 5.86 n.a. n.a. 1000 n.a. n.a.
TOTM | 78 230 7.62 1.76 5.86 18.0 177.0 1130 1.6X10% | 1.6X10%
DBSb 66 110 7.62 1.76 5.86 15.2 84.6 n.a. n.a. n.a.
#2—2 VUM 2T VDR A 7 Gk R
ENOEME (K EH |\ ~vUv U REH | — B It & | TDI HQ
(ng/10cm2hr)? | (kg)? | (hr/day)? (ng/kg/day) (ng/kg/day)
O | RORME | CEME | EEME | B | S | RORE PR RKIE
TMP n.d. n.d. 7.62 1.76 5.86 n.a. n.a. 10 n.a. n.a.
TEP n.d. n.d. 7.62 1.76 5.86 n.a. n.a. 1000 n.a. n.a.
TPP n.d. n.d. 7.62 1.76 5.86 n.a. n.a. n.a. n.a. n.a.
TIBP n.d. n.d. 7.62 1.76 5.86 n.a. n.a. 10 n.a. n.a.
TBOEP | 10 28 7.62 1.76 5.86 2.3 21.5 90 2.6X10% | 2.4X104
TEHP n.d. n.d. 7.62 1.76 5.86 n.a. n.a. 100 n.a. n.a.
TCEP 11 84 7.62 1.76 5.86 2.5 64.6 7 3.6X10% | 9.2X103
TCIPP 91 150 7.62 1.76 5.86 21.0 1154 10 2.1X103 | 0.012
TDCIPP | n.d. n.d. 7.62 1.76 5.86 n.a. n.a. 20 n.a. n.a.
TPHP 28 72 7.62 1.76 5.86 6.4 55.4 160 4.0X10% | 3.56X104
TCsP n.d. n.d. 7.62 1.76 5.86 n.a. n.a. 20 n.a. n.a.
TNBP n.d. n.d. 7.62 1.76 5.86 n.a. n.a. 10 n.a. n.a.
CsDPHP | n.d. n.d. 7.62 1.76 5.86 n.a. n.a. 20 n.a. n.a.
EHDPP | n.d. n.d. 7.62 1.76 5.86 n.a. n.a. 36 n.a. n.a.

1) JFRE 2021 (50 3 4EREIE AR RV AR Te B A B &y FRAFFe
2) Rk 22 HERE AR A L B AR B A

3) ZHD (2002) LAY L = VBBLEND D7 X VBT AT V4
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