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C I

X x ARy & DB Ok MU o LEFEA) (250 T, fiF
LA ie ERAEHE RS2 W, &SRR 2N 2 it L 7=,

XEIL., KBEWEP TIEIFXWA T EKRFBA TS 5, AKRATIZEN
TNDOAF D TRINENIEERT 5 L & I, FRITMAHIC L Uﬁfzﬂﬁéﬂ:
MibIRF & 70D, EERNTRF SN > T XERIL, R, HEIIMER 27
ARt S D, LT - T, 8o G S 7z XL, 00 G - EFJF#[ﬁ
Sh, AERNITITEBEINLT . ADRESEI L CEEHAINY Bk O X 5 4 18 F
BT LideneEz T,

XEex H\W T2 In vitro \Z8 1 518 W 220828 BallR . Bn 1229828 el
0 A S B SR S OVl ik s 2 75 (R AR HA U BRI TNT In vivo DPEES T iﬁﬁlﬁ@h%ﬁz’»
EHETHo7oZ &b, FEIZEBEMEIT 2RV &M L7,

FrHWETy bolAaMHEERBROEELL, AR EE2ZTBERIT.
NOAEL % 160 mg/kg {K&E/H & HIlr L 7=,

F o, AEFZ AW EERRE NSRBI E/R STV RnA | TR
EXRIREMICEG L ZRMEREBR T, R RHERBFMELL FoEs2 &5 L T
BBUORESITBIT BT RIIA NIRRT,

Mz T, KEMHOEHERDTIZONT, BRinZNALTERLELGAIZE T A
~OREFREBIBEHATCEIRELE X,

BMEZEZERIE, TNETHRICHET 28w R B MITER L T\
W, FERMETHLXBAN T T ALKV T AT OWNTHMEITO,
Bt & L CE#ERNEELFER LG E6. NOREICEEL 5 2 5 /Rt
TEATELHE LTS,

UboZ &ne, BZEEERIT. ARANT, WMEHRINY & LTL@J (25
SNDHWRYICENTIE, BimZE U CAORBEICEEL 5 2 5 AJEMEIXEMET
XOREELEE R,



I. FEXREARDIMYPOBE
1. [RIKICET 518
(1) REDOEDK D
O —#x4
m& . Xk
4 . Formic acid

@ (b54 %
IUPAC : Formic acid
CAS (No. 64-18-6)

® HF
CH202

@ 1=
46.025

® fEiE A

?
H™ “OH

(2) RADHERE

CBRLIRA L A S g, AT AACRIEOAEAE T T, KA T K
T2, FEHEAF L, BRRKEZEMTZMASMICE D, ¥B, FHAF
”\%?/WW&@K@/ EmEieb, TNOLEXTAVHT LAY AT AL
D 3 WACHET B, EUATES L L TR DR XIS S, %
% 2 GIREENERILY 7 AL D, BRI T 2BV T, RHEIZX
STHRBNEEN OB, FIRIRED 9% EO b DRI 7 L0 5
By 4, (ZR1)

(3) RREARMICET S1FH
FIICHOWNT, o (ERETLHEE. TR 98.0%LL L) "RESH

T, (ZH3)

2. HAEIEHT H1FE®
(1) HHEOHEETE
ARFNL, RSN FRRIEAR (99%F W) (X LT, /b LTHXER 5.4 12



LT 1 OKBRET U 7 LS E) OFIG T, 50%KEET b U 7 LK
EROS#ANTRMLTEOA LA TH LS, (R 1)

(2) HR¥E
ABIFNT, HRED 97T~103%ICH Y T 5 XEr 5, (B 1)

(3) BEEYWESE
AKEFNZ.FIRTHDL XM Z 61%a A L, TNUNMCIMIEWES 1& LT,
e+ U 7 A 205%., K 18.5%%2 G5 AT 5, (B 1)

3. A&
il Bt DS E O T ORI (1)

4. RNREFEHEVHFME
B IR B O TS R
AN LR fEHIX LT E LT 0.5%L T (/1)

5. FAHEMRUTFERKRT

FEEIX, D TEDRNDODIVRFETHY . DILARF T HEGCCOOH) K AL
RNVEGCCHO) & FFo it BREMEL ORI 2 R AR cH D, (B 1)

EWNTIEL, ¥k 4 FiC THEEOMEORTORI) 2B BryE L TEERMY
DIRENRII, K, TV E=THLREMLEZHANEHI LTS, FBEBOIR
MEREIX., FEAEYE TSN TFTEHRESIN TS,

T, HBMETCHLIXTMIN T LR XBAI UL, [HENRER L
TWVWDHREBRDOEM2FAORE] 2B E L TCREHRIMICHEESI LTV
Lo MRDITBMZEEESIIBWT TfHEHRNY E L CEREBMEDOREN
THEHINZEE, B2 L CAORBEICKEEL 5 2 5 BT EHA T 5
EEZLND, ] LN, (B4, 5)

FRIZTEELERBICH L THEEERDH Y BHWICEREZ2ET 5, — 5T,
BHRmm & LTk, oM Th M EELAMBEHR TS L —VOmE
FEBEMEST S AL TS pH A L THEAEIA TS, AfUA|
X, XMEKBIET NI TLAZREMLEZELOTHLTED, BRITHEHANRED B
TWA 7 U E=TIRMPEA L FER, BEEPBERMINTNDZ 0D, HED
GIZB W TR OWREZ IR D Z DRI TWD, Al EFEF I LAVEAR
BEN DL, B, BHEE LY A L — ~0HEERINEIL 0.3~0.5% (&
%) ThHhs, (1)

XERIT, WA TIE, KE, EUGEE., #—A N7 V7, 7UTeEE., HrEkiE
E B W T, 4. BEOE A~ ERmy & LR ERNED bR

VRFIOFEO 5> b, WMEWE., RVWE. KEATOMOFEDUSIOMEZ V5,

7



T35, (1, 6)

A%, BASF U v N UBRA SN B BEWRKEE ~ XML A8 S LT 28
Bhismy OKk@gft 7 b U o LEFEH) OEEICOWTHFEFER RSN &I
PV, FIE LD, BRI ORZEMEOHA K O E O EICE T 5358 (HFn 28 4F
VEARES 35 5) 55 3 48 1 HOBLEICE S  FEHRINY 0 LU K OV 2 S E
5T LI, BN ENMOEF N2 INT,

I R&eMICRIMEOME

AR U, FEE O EHRIN 18 & 58 A &R, fEHA N R 5 [ = i
AV L] KO TXEHI LD A, EFSA OFFE, ST 2 3z, JRIRICRE
THEWm (O, 1. KNEHERE~ 6. FBEATMERR) &k OAKRRA o220t
BT o1EHm (7. BERBR~9. MEWEEOZEMEIZET M) 28
L7z,

B, ARFHMEORMMST SRR TITXEE L, X & FRICERNTEERA 4
ER DX EWBRME L LRIV TiE, 2&2&EE LT,

R Y N ]I o A N B

1. ARNENREER

EHMpHIZEBW T, FBIXXEEA 4 (HCOO) MOKFEA A (HY) IZ
fREEL . ANTEENENDOA A O THRINENFERT 5, £z, EERANT
FRIIMNFIC L VB i biRFE LD,

KEEYCIX, ¥BIT, F-HoMEDHE BT 2 FE TR #MTH
D, FEROMBEBICIE L TAZ URNEREIND, & HOMAEME T, G
& U CTEIT 5 X O R KEREZ KIEIC BB 53 E T & &
nTwnasb, (BH1)

FEeIX, E& L CTHRE RIMERIZ B W CTERKIFEIE DR 2/ L CTEfb
S, TOFHEIEBMEERHD EINTWD (BRI, T), @S2 0o
o mRIX, R, AR EZ S LTSNS S s, (B3R

Loz &b, BMEZEZERIT., 8GN TZXRIE., HONITR
B PRt S, ARRNIZIEERE IS, AREMEZ L CTERHRINY) B ko ¥
MmN IR T A Z vt EX T,

2. BEinEHHE
FoELEERBRERZR 11T LT,



#F1 XhEO B A7 MR B R
N PO H & i R 2R
in Salmonella 10 ~ 3,333 pg/plate Z M
) typhimurium
vitro | 46 )3 72 4K (+£S9) 8. 9
BR RIS | (TA9T, TA9S, ot
ZEEHE | TA100.
TA1535)
Fx A =—A/A|31~500 pg/mL Z 11
BETR e spmmkm | (-89)
oK B : ek
5 fa (CHO) 25~400 pg/mL
: (HPRT & T) | (+89)
Frv A =— AL | 6 HFRGMLEE . WLBEE% 18 % MR
A 5 ‘—QH%EE%%IH H?—J:‘Fﬁﬁi%% 12\ 13
Y o 1A 5L i (CHO-K1) 6~10 mM (276~460
ﬁ'?ﬁ% ug/mL) (+Sg) B%‘I\i a
24 W [ WLER
8~12 mM (368~552
pug/mL) (-S9)
U oNEK 48 IRf A AL B Z M 14
0.63 ~10 mM fax g b
(-89)
i dk Yo e, | T A =— AL | BIFRRALEE, LB 25 IR 2 14
AR A | 22—l SR | R
R (V79) 0.4~1.0 mM (+89) -
28 W fE] WL
0.4~2.0 mM (-S9)
) D4 % N | 0.1%, 24 R < & Z M 10
| TS M %ngii%w 0 e b
Vivo B K i =t ¢
B i Bk )
gl

+89 : HNEMAL RFE T UIFHEFET
a: pH5.7 TITAEEMEN A B, LBEEBHAIF O pH 23K 6 UX TN T D5 E 135

PEE 72 D08,

WLFEBR GG D pH % 6.4 XX 7.2 1

R LS Ae

HARDS QR RS 29 25 2 i3 &l Lz,

b : 10 mM LB T D B lifi bk Ye .55
RO XA L5 pH
RSN N s 2 AR
D PETE S BOEE B O R R

&#Ulﬁ L7,

e AYS

LD BTN

RN VAR = e

LIl L7

L 72, EHCA ~® HiGf
ZALICERKT 2D TH D FER)N W 3L BV M o dii gk

TRETH Y,

X R

(S

EPA (I3 #= K OAX pH IZER L7z b D




BEREEEZESIE., XBEH W Iin vitro \ZB T 5 E IR ZEARERRAER ., Bis
T e R AR G o IR L BB M OVl Bk e 8 o3 IR AR A B BRI NS 1n vivo D
PEELHEERBROERNEETH-T2 2 D, FMICE MR IT RV & H
Wr L 7=,

B, BELLT. XBOEBWEIZ OV T, BRI EEME [/ L
UL KT XA Y U A OFREIZ I, FBALY T LITHONTIEIE
IFZERE AR, XV U A OV T EIRERE R, Ein 8RR E
AR, PR B ERBR A invivo/ MNERBAER I, WTnbRETH -
Tl EPHERIN TN D, (B4, 5)

3. REEMHEER
FEPREICE T L FRoOGEEERBROMEZR 2 (TR L, £, &5 L
LTEXmAV U LLEOFT]®RT MY v LoatkmER Rz 3 IR LI,

* 2 FEROSNERVERERR R

R | MER | G RRE w598 LD50 (mg/kg 14 &) Z M
~ 7 A | Rk | X iz 1,100 Z M 15
Z v | e | X iz >730 =M 16, 17

* 3 ZxXmIIVLROF®RT MY U LAOBMEEERRGER <ZFZEE 2
>

ghpRE | MER | G RE BHME LD50 (mg/kg {K &) 2 M
X% LC50 (g/m?)
~ U A i3 & 0 XA U A >2,000 ZH 1
i >2,988
A~ & 0 E Sl ULV >11,200 Z 16
7> b | MERE & 0 XY U A >2,000 ZH 1
A~ e A E Sl ULV >0.67 Z 16

4. BAMSMHHAER
(1) N~17T AMESESERR (Sy . ¥8)
Z v b (MERE R VR, 83~6 VL/HE) IC X% Nl OS5 CTHOKE G LT,
18.1~10.25 mg/kg AH/H CEXIRIE : 0.01%). 11 X% 14 @5
@90 mg/kg AE/H ([F] 0.1%). 15 &5
@8.1~10.25 mg/kg KE/H ([ 0.01%) 12 @M &5 % . 160 mg/kg KE/H
(0.25%) 15 ¥ [## 5
@90 mg/kg KH/H ([F] 0.1%) 17 MR & 5% . 360 mg/kg AH/H ([F] 0.5%)
9 M 5

2 XML ERBRE & LB DTz, BEEEE LT,

10




BTG HHZEm L CAREEE OMICEREIZEITIAON o7z, 8.1 mglkg
RE/H B EGRED 1 41(1/6) ,160 mg/kg KRE/H#EGEEO 1 H1(1/4) 1T LT,
WEH X, 160 mg/kg KAEHE/BHEGREE THRELROEHEEICEGOEEILIAD
ol LTW5, 360 mg/kg (KH/H & GHE CITEE & 29%(K T, K
TN E S X IR L R B6%FEEIR T Lz, 728, fKEICHE GO EBIIAD
MR ino Tz, FEATE B S IS TIXRWAEIEH D0, 2D OfE B 5 AR
IZ8 1T 5 NOAEL /X 160 mg/kg K®E/H, LOAEL % 360 mg/kg AHE/H & &
iz, WMEFIL, KREHMEORAIZERBORTE T TR, FEIZ X DH/LSR
RSO RFTH e B VB A PO R E N ER TH DL E LT 5DH, (R 10)

Dbz s, BMZe2EZA881T, ARBRO NOAEL % 160 mg/kg K5/
H &I L7z,

(2) THHHESESHEHAR (Sv b, XB) <SEFEH >

7w b (HERE, 8 PL/HE) X W% 7 HMEOKEE (0.5 XiX 1.0% : 680 XX
1,360 mg/kg RE/HIZFEY 4) L7,

BIEOT7TZAarergak OCiFoEFREIX, KHE (0.6%) & 5/T, %t
BREICHRTIRME Ch o7z, KRBEOFEMMP AP 572725, NOAEL KO
LOAEL I3HIr C&x 2o 7=, (MR 10)

(3) 5~6EMERMBERR (5 b FB) <BEEH>

F v b (i, KE 40g, 8IL/RE) ICXERZ 5 XIT 6 MMIRMRS (0.5 X
1L 1.0% : 500 X (% 1,000 mg/kg RE/HIZHEY 4) L7z,

R T RO B GHED R EIZ DN T KGRI BRI L~ D F KD
s, HEEIAROLT, FARMEELOFEERE LR, KRRO
FEHEIN R 7E o 72720 \NOAEL M O° LOAEL X HIWr CT& 72 hv»o 72, (B 10)

(4) JbEMB2AMEMHER (K. X8 <sEFEH>

B (AL 1K 9~12 BH/RE) ([ZXEE% 35 HWIREE& 5 (0. 0.3, 0.35. 1.0,
1.2% : 0, 121, 159, 437, 581 mg/kg AHE/HICHY 4) L7, KE, BEHE,
FFEE OB ERICHR G ORE T < | HRE BRI W A 720X
HHIeho T, KRB ORER B M ROFEMMP R +572 > 7-7 5 . NOAEL
K& O LOAEL (3 HIlWr c& e o 7=, (1 10)

B, Xz MO ERREABROIZ)N, Z2EF L LT, FMOBEBEMEICHONT
. ERHEIN RS T R U v L) RO TRBA VT L] ORI LN
. TS 2 Wi AP ERERER N i S 7oy, BEICERT 5 2808
HETRIEHZ NS, BEMEPHERINLTHD, (R4, 5)

3 MBOFEMMA AR ofclod, BEERL LT,
4R R

11



5. BHEHSEH - BHAMRAR

X e a7 B - 2 AMERER O R 2 %#%kﬁéhfv
RO, FRME T DL XY UL E RO IE M KOV A AR
Ehi =< TWd

(1) 80 EMTEERER (TORX, ZXBAVDIL) <BEFBEEH >

~ A (CD-1 %, 7~8 Hfin, MEMES 51 Vo/BE) ICZFMeAu U v A% 80
MR 5 (50, 400. 2,000 mg/kg RE/H) L. 1BIEFEMEK& OIS AMERER
ANESY TR gV

m M & (2,000 mg/kg RE/H) FEGEFEOREIC, BE OB D L&KL
@%éi&&@%ﬁfﬁ@ﬁéﬁmm%hto

F 7o [FIHE O BE LT il B - MU S R BRI - 23 AU D FEAEBEIN DN T8 B AL T2 D5
ZORAEICHEBMBEET RS, BRT —XOHBENTH- 72 S0, M
NEE DR AT EGORETIIRWEHM L, Z0IE00& 52T 5 WIRAY
K OYREM TN ZL b A b1,

WEFITE Lo icEkS%, NOAEL % 400 mg/kg K&HE/A & Lz, (&
M1, 4, 5, 16, 18, 19)

(2) 52 AMTEERE (Sy b, ZXBAVDL) <SEEH >

7 v b (Han-Wistar %, 8 n, MEMES 20 DT/HE) 2 XA U U L% 52

%&ﬁ?&ﬁA%O\MM\ZMMHg&gﬁ@@H)I/lﬁim:uﬁ%ﬂiﬂméﬂ
7=

MBI AEZE L T, BEMNRE LOLECTITA LN -7, 2,000 mg/kg
FE/BEGHECTEREORK TAA LI, SR TIXHEREDBE, WEAM I
S O IR A RO MR E O R B OB D A B T,

WEHITE OLIc S % NOAEL % 400 mg/kg {A&E/H & LTW5,

(&5 20),

(3) 104 BREEB5RE (Sy b, ZXBAUIL) <BEEH>

7 v b (Han-Wistar &, 8 Hiin, MEMES 50 VL/HE) (& XU U U7 L% 104
HWIRATE S (50, 400, 2,000 mgfkg fTL/H) 5 W4 dEH: e O 75 A e 38
BR S it S ATz,

400 } TF 2,000 mg/kg (AEH/HHEG-HEICB VT, B O R R/ 5 R A 2
FR O JE A SRS L7 A% # 5L B L R 0 A L e T, Z ot
O 1A BRAY B O B FOTT LT 1, 5T 2 LI R B o T,
HEFIL, HOELICHKSE, NOAEL % 50 mg/kg REH/HE L TWD,
(M1, 4. 5, 16, 18, 21),

S XMUNEWHRME L LERBROTD, Z3EERL L,

12



6. EERESHRAR

XWE A T2 RS A w MR BR O 20 ORI B G B 0 IR STV 2R nas,
HaME THATHBT M) AR XA ) 7 L% Az A AR R
MEMI LTS,

(1) 2HREREHRE (Syb, FBFIFUDL) <SEEH >

Z v b (Wistar &, 7 W, MEMES 25 DC/RE) (CXEET MY 7 A2 4K 75
Ao b FoiRosiss 21 B £ TRE# G (0. 100, 300, 1,000 mg/kg &
H/H) L., 2 B ABRNS E S iz, Fi8Wid A% 10 8l C kR 2m
RO T2 BN R I T,

Fo ®h Mt O BRI RE R, BEEE, IR EE, WA TR A &K OV
FHREICE T 2MAEHB IR GOEB I LN P>z, F1EIWIZEB W TH [AER
DHBICEGDOREBIIA NPT, Fi KO FoiEROAEFHE, BE., M
R, FIREFOFEAT A, RSB EESICE G OREIIA Lo T,

INLORENS EZIT, ARBRICEBIT D Fo X O F1 BB I N F1 &
W Fe D NOAEL # @& 58 TH 5 1,000 mg/kg KE/H (gL LT 650
mg/kg RE/HICHY) & L7, (BH22)

(2) BESHHER (Svy b, XBFPUDIL) <SFEH>

A7 v b (Wistar 2. 25 VL/EE) 28 MU U A% IR 6~19 H D,
SRR O 85 (0, 59, 236, 945 mg/kg RKE/H) L. #L4z 20 H BIZHHR T 5
RAEFERBR N i S iz,

HEW o —ficikig, AT, BEEE, KE, Fa@EE, MIRE, 858 Bk
ORI OLTCEICEGORETA LT, SIS BEIT IR I )
-7,

g E R, BREELOMHICE G ORE TR, RIEDMNER, AlELkOVE
AR GICE#E LB ITIA LN 2o T,

WAEE L. BB & OBRIE O NOAEL % 945 mg/kg KE/H (gL LT 630
mg/kg RE/HICHY), aHBEIZRLE LTS, (2] 16, 23)

(3) RAESHHER (VUX, XBFrUIL) <SFEH>

HiR ¥ (e~7 v, 26 IL/#E) (&, ¥ MY v A& 6~28 H
oM. Ho#sE (0. 100, 300, 1,000 mg/kg A&E/H) L. {4 29 H HIZH|
B D AEFEERBRNER SN,

MEWIC G B L2 BRIR 2 B, sECixAaon T, BiffE, KELD
FIRRAT I BE A Do T,

FRIBIRE, Mk, HBRER, MEAOKBREXETCITE I EosNE, B L UN

6 XMLSEPBRME & LIcBrDTzd, BEEEE LT,
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BICHE G DOEEBIIALNT, BERFTEOEFEEL AN R ST,
WEE LB K OBE R o3 A F M D NOAEL % 1,000 mg/kg KE/H (F
fgl LT 667Tmg/kg RE/AIZMHY), EHBHEEZRLELTWVDS, (2] 16,
24)

(4) £EEMHHR (K. ZXBHYIL) <SZEH >

K (T~8EA/EE) (2, XM Ah Y v Lz, 1BHOMEER 28 H)vH 2EH O
iR EERL £ TOEHK 300 A IREE#& G- (0. 1.2, 3.6% : 0, 140, 430 mg/kg
RE/HICHY) L, AHEEERBRSEE Sz,

AR CII RO FEL OEMR~DOEE LA LNT, NOAEL % Kk K& 5
B0 430 mg/kg KE/H & L=, (R 16)

(5) £EEMHER (K. ZXBHYUDL) <SZFEH'>

(10 « 11 BH/BE) 1o, XAV U LAEZMTIER O R OS5 ih%EIL £ To
150 HIREEH S5 (0. 1.2, 3. 6% : 0, 157, 384, 753 mg/kg K&E/H I
FEY) L., AEErEilbr s St S,

AR CIEIHEY~DOREE, BIHELRNEOBRE~OEEITA LT,
NOAEL % & K#& 5 753 mg/kg AHE/H & L=, (B 1)

B, 2E L LT, SRR E @M Ls A I, SBmoL
UL ERE L b R EERRAER I TEB Y, EHE - BAERMEITR
DN ENHERINTWD, (= 4)

7. BRBHRER

ARFN 2 W RBRITER S TR WA, MBI EmE [ X
TV TE] RO FHBANLYT L IZREINTEKE AV EZERBRics 0

T, INOXWMELZRICROKRE (ZXMH U v LEHEHI6%EM) Lz
BRICHEIT D XM P EEIL, 12~24F B ICHRERA RIS o7, F72.
FEBNNEMFITEO RO XBEZRMN L =EHEZ K G LzREBRICB W T, %
FREE L B ERE CHBTOXMBEICETI R ERNERSALTWS, (B
M1, 4. 5)

8. WRBMITKTLIREHICEHITHIHMRA
AREA 2 D Te BRI R S LTV R WS R R E 0 & F i kT
XAV UL ERBRREICKE LM AR S,

TXBMUNERBRME L LERBROTD, Z3EER L L,
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(1) R2HEBR (FO. ¥B) <3EFEH >

(T TRz 7 vy —F, A, FYRE 567 kg, 32 FH/ME) (2,
XWREBRMUTZY A L — V% 4X2X2 EKALEE °% AT 21 HREREER S
(0. 0.27. 0.52, 0.77%¥NN : 0, 47.8. 91.2, 141.4 mg/kg AHE/HIZFY)
L, ZeMRBRa2 3 L7, 20 OFEERT, REAIFR O XEEA 4 &I
BET 5L, 0.36%. 0.70%. 1.02% (3,579, 6,995, 10,248 mg/kg 1 L —
VYY) ThD, 0.TT%RMEETIX, MR L A THEEITR O v
SR, HEEEIIEE Th -7, ok, REBRHIHFIC 3EHORER A F Il L7
DL TR L R & ERR O EOMETH o 7,
AREFN O e RHEERINE (0.5%) IZEFENDFeA A4 (0.375%) ORI 2
= (0.77%) ZHim Lzl 23 4FC 21 B\ ELTH, FBMIcERT 2 LR
b BEFHRIEALNehoTo, (M1, 25)

(2) R&MHR (FO. FB) <SFEH’>

o (RVAL A2 e T ) =TT R, [ 6~T7 7 Hiim, "FIHER 251+38
kg, 8 HA/HE) I[CFM AWM L7 TMR % 70 HREEEE 5 (0, 0.51, 1.02% ¥
0, 5,100, 10,200 mg/kg TMR) L. &&tEalERs £ s i,

REHINE (1 AP AE) | fBHE IR K OB ZR R 13, S REHICA &
ZIXRD Lo 7o, BRI 5RO g B-t R S FEERTE R 1. SFRRREIC
HAREE T B - 7273, o) ML RO BB & OV R AL 0B 0 4 T8 B S 7 2213
RO LIV T,

RSN O S KAMESER IR (0.5%) 1258 F 45 FheA A2 (0.375%) DFY 2.72
f% (1.02%) ZWMUTfilRta P72 L b 42 ARMLLE 04 c 5 LTy, ¥
MRICERT 2 & Bbh2BRFEFREIALN -T2, (B 1, 26)

(3) REeMHR (. ¥B) <SFEH*>

%5 (ROSS308. 1 Hifin, MEMESR 99 P/EE, E¥IKE 34.7g) (2. XA TM
L 7otz 42 B[R # G (0CGHEE) . 0.5, 1.0, 1.5, 2.0%WRM) L, &4
PEFRBR 2N I MG S vtz FEREETEE L LT 0~21 HENZS T 5 btz ., 22~42
ARNZE AR Z AW, 2 OFFEERT, ARAITOXEBA 4 &I
BEST DL, ARBIFOXERA A BICHAE LT, < 0.67, 1.33, 2.0,
2.67% (6,667, 13,333, 20,000, 26,667 mg/kg filBHHY) THh 5,

RERIIM 2 L, REREMY) OREIREBICRE I XIA LN T TR & & XBRIR
MEEL DI TCROFEREZLROONR o7~ KEMEINE, — H&HEHE

8 AMAEH NI TRNI END, BEER L LT,

9 4X2x2 factorial arrangement of treatments : %4 L — Y ~OXBOFRMIEE (4@

D), ZURIBEFTYV A MNRMOAE (25@0), FEEELERNOAE (2580) O

HIZLD 161 ORBRGEHEZHE LT,

1070 MG RBRCH LN, HEHMR —HAHOD, MELELGHETHD 42 AW %
SO TE L LT

A
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BB K OB R EIZ DWW T, 1.5% KT 2.0% BRI B W T, kHREE & b
L CAHEICK?2oTe, —F T, tho#t (0.5%., 1.0%WME) ICBWTITAE
RETIER Do T2, X 1.5%K T 2.0%RMNEECTH LA ERINE, — HfF
FHE BB L OV B R B o B 72K T, WBRE 25T D SR o rg 4f vk o K
TiLrbnEEZoND, BHEFTR ST IS T,

PLEDFER S | RBHFN O KHESERINE (0.5%) TIZE TN D XA 4
(0.8375%) @ 5.3 1% (2.0%) ZE&LXBMEIRMLIZGFEARZHBICHKSG L TH,
BEFTRIIAONR o7z, (B 1, 28)

W (LWD ZHERR, MEHES 12 SH/E) 12 K@H U 7 4 (95%LL 1) & iRAN
b (0, 1.8, 2.6, 5.4%WM) T 5 LAMRBRIWME STV D,

5. 4% WSIMBEIZELFEDIR NICER T 5 & & 2 b5 fBHE BUE O K T 23 &
I LAME, —BORRE . M F R AT R, MR AR A T AL R
PR AT WL L OV R T LA RO b s FIRISH 3 2 LI RE T 20
ZENHEREN TS, (BZ1, 5, 27)

(5) R&MREBE (BQ. Z¥HHUHL) <SEEH">

W (SMERE, B 6 BE/BE) IC R U U A% (95%LL L) % 90 H R
Bl (0. 1.2, 2.4, 6.0%FM) T2 ZEMRBARE SN TVD, ZFEED
U AEEEHIZ, 1.2, 2.4, 6.0%DEASTHMULZ 4 BEAZEL. 90 A
fH Lo, £45 0, 28, 58, 88 A HIERM L, #EEN 5 2 81T S% 30, 60,
90 H B IZH ke L 7=,

WINE % 6.0% F CHELTH. MIEHRAE. I MRAE R OGS RETE
HEIIROONT ., MOBEIZMOEEZRITSIRrolE LTS, (]
5. 26)

9. BMEMEZFDREMICEAT 5EHR

ARFNT, MIEWESEE LT, BT M) A 205%, K 18.5% % &HT 5,
FWET MU U AT, ARNICBWTEHBA A T MU U LA U TEEET
Lo XA A NTOWTIIFREDOMBEIC L VAR TL2bDER—-THD, T b
U LAFTNZONTIE, MNOEMREDLIO>THLT M) ULANRA T LS
NELOTHY, KNTHEBHURKREBIIKNELEINSAIRXTINVTHDL, BKRNDOT
NU DA, 1FEAED MR UM E PR ORIEFIZHFEL, KR NRT
AHEIEFICHROE E I, MREGADIEFICHKIET 272 DICEE R &E 2 1
3, £, TR UAFELPLEREN, EITITRR E LITEIA~HEH &
v, AT R U ARER, REFHEOREICLY —EICHiFFES D, (R
1)

U OoKEH 2 WA TN L, BEERE L,
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UboZ &t KERAOEHEESIZONT, Bix /I L TEILESGAIC
BITDOANORELBIEH TS OBRE LB R,

10. TR

(1) DY FXORER B TERERR

OECD 71 F7 A1 > No.404 (2> X | RANZOWT, FRERIE M & OVE
BHRBRNERS N, 3VIEO T XOEEDFEIZH LTy F &2 RATRY
PAZEME A (0.5 mL, 4 K¢ff]) L7z, Ny FEREZUEGH L, RBRELG 15 XX 16
HEHE CTEHENOEZFMLEGEER, 2 ToOUH X CTRHBELRNEB DA LI, &
BRIC THRE O BE OISR Lz, LLEX Y | REREMEEE 55 Ll sh
7=, (&8 30, 31)

(2) 9 XTORRHME ERERER
XL U T LAIZHONT, EPA OTS U A FZ A > No.798.4500 (22 &,
U AR BB S FE i S A, ARICERE ORIEMEN A BT, (B R 29)

11. NITHBITHHER
(1) 4:BAMEOK’E

b (BB ICXEB (VEX— NIZEM) % 4 BEBEROESE (8 mgkg
RE/A) LB CiX, BEICEET 2R EBIIALN R oo, KEAIT A+
3Tl d 5708, EPA X A @ NOAEL # 8 mg/kg AE/H & L TW5b, (K 10)

(2) AERE

BARLRE (BIEAY) I2X¥mBFT M) v AZE»AMELE LR (2~4¢g/
H) TlX., #iE ~o@mElTAbn o772, WHO IZ, & MZEH)H [’
2~4g/HOMET IRFEHNTEE L THLERZE IRV EHm LI, (2R 6,
10)

(3) AMROER

XWea FH UL A BRER TEIL2FFICOWT, 5~30 g A#EML 7
23 I TIE, WTINHITHNIIRD SN o7en, 30~45 g # R OEEL -
6 Bl Cix., &f i, FEENECE, 055 1HINELE L, EFEH T
1 B CHEREME M NEEEE @R (DIC) 23, 3 Bl TRl 2B REN A5
Nz, 45~200 g R NEHR L7 16 I TiX, 14 FIANET L, 2 BINEHIHE
BIZHE L=, 45~200 g R OIER L= 9 H DT 14 BHilh 9 ] TI g 4
OB EMEZRILXIIELEOHMA A LI, 70 O 5l TIXEaEBEREN 4D
iz,

WEEIL, SBOROBERICB T2 A0 A EOMEIX 30~45g (1K
#H 70kg L RE : 429~643 mg/kg KEH/N) ThdH L Lz, (2R 10, 32)
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. EMEEEFICEH TSR
1. JECFA [Z& 1+ % 51

JECFA [T, 1997 FI(R AR R OFRE L L TXE D ADI % 0~3 mg/kg &
H/H LR L7, (PR 33)

2. BRMIZEH I+ 5T

EFSA 1%, 28O E, SO RER L O A L — DRI & L T HHE
RERN (K : 12 gikg Ak, HA OB (F) @ 10 gikg ek, £ Ofho#H)
WFE 10 glkg fkEH) OXEOEA TIX, G5B HERRORLEN LI ADRERF
NOFELWEAEBIIRWEFHMEL (B 26) | X7 T L0 TIE, A
B R OBRIFE~DOBHTIX, SV ALT I R~ BEBORREELRL LTZD, 2
NWHORMENLIZASDEEBIZONWTREDNHDL E LTINS (B]29), 7,
X7 V=0T ALITDONT 2020 FITFHFHM L. A K 2 g/lkg fil kBt F T o HIX
ANDFEFERE B &IT VW E LTS, (BR 34)

MNZEES (EC) TiEL., ¥BIILEMFE~OERRNY & LT LR 10 g/kg
FAEICOWMMNBEDO LTS, (B 35)

3. XEIZH TS

X ITEE ORFER L O pH A E L TORMMABDOLATEY . KLY
HOEE L O ~DEHE#ES FIREIT 1.2%E ShTWnb, (& 36)

T, BEASORMS D WVITR5M EOEMY E L TOEiIX, GRAS £ LT
W5, (R 37
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V. BmEEZEm

XL, KB F TILIFWA T EKRFA T ITHEET 2, AKRATIZZEN
TNDAFT DR THRINSAFEERT D L &0, FRIIMAEFICL Vb =
felbikE L 725, AERATRE SN 2o oW TR, EMHEUIMEKRZ T LT
RAMCHEE S VD, LT > T, Biplc &5 S 7z TR IE, 00 T - et
Sh, AERNICIETEBEINT, ADRRESEI L CTEEHRSINY Bk O X 1 % i F

WZERT S 2 ki@wk%zto

XWea T2 in vitro |28 D18 IR 2288 Bl . Bin 722088 Bl
R ﬁ?ﬁ&@ﬁﬂiﬁ)’fim@ TR AZ AR W NS in vivo O FEMESD iﬁzﬁﬁnﬁ%ﬁz’))
M ThHoTZ b, FMITITBEBEEIT WV &L,

XFrHWET7y bolaMHEERBROGRENL, BT ESIT.
NOAEL % 160 mg/kg K/ H & HIF L7,

F o, REHFZ AW RR A N 2RI EM ST ng | Fig
RIFEWICHR G L 2R T, R RERBRNED LOE&2E 5L TH
BBUORESITBIT 2RE T RLIIA LN 5T,

Mz T, KA OEFRTIZTHO>VT, BMENT L TERLELGSICBIT S A
~OREFREBIBEHACEIRELE X,

BMZEZAERIT, THETERICET 28 MEFRZETNIT5E L T
AYAN *En’%%’%’f“(%éﬂ?ﬁiﬁw‘/ﬁA&@*ﬂ?ﬁiﬁ) 7 B DWW TRl 2470
BRI & L CEBERNNELZMFERH LG E. ANOREICEELZ 5 2 5 vaett
FEHATEDHE LTS,

UboZ &ne, BZE2EERIT. ARANT, WMEHRINY & L“CJ_J@J (25
SNAHRVIZEBNTIE, BMEZ B U TCAOREICEELY 5 2 5 ]I AT
TORELEERT,

19



<K REBEBFEH>

I PR 2 4 PR
ADI Acceptable Daily Intake : 775 — H £ &
ECHA European Chemicals Agency : BN 5250 )T
EFSA European Food Safety Authority : BN £ 5h 22 2 4% B
EPA Environmental Protection Agency : K [E B 5% # )T
EU European Union : FRMNE &
GRAS Generally Recognized as Safe : —fiRICE 4 & A7p S
%)
HPRT Hypoxanthine-guanine phosphoribosyl transferase
gene : EARX VT - T T = URARYI ARV NT
A7 =7 —F
JECFA Joint FAO/WHO Committee on Food Additives :
FAO/WHO & [Fl £ it i I 5 P9 5 25 i
LC50 Lethal Concentration 50 : =%t £ 50 2 &
LD50 Lethal Dose 50 : -3t &
LOAEL Lowest-Observed-Adverse-Effect Level : /N &Mt &
LOQ Limit of Quantitation : & &R}
LWD L : Landrace Dam, W : Large White, D:Fast Duroc :
=t (&2hd) K
NOAEL No-Observed-Adverse-Effect Level : 3 14 &
NTP National Toxicology Program : K[EEFHm M7 1 7/ Z
AN
OECD Organization for Economic Co-operation and
Development : #% ¥ 17 77 B 58 A%
TMR Total mixed rations : &R & fil £t
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<sHE>

1. BASF v ¥ N U StE - BRI € FEHE B &k,

2. Pubchem: F(formic acid).
https://pubchem.ncbi.nlm.nih.gov/compound/Formic-acid

3. BBk K OV BHA N O Bl o3 AR S5 2 B89 5 B v (BN 51 4R R 26 35 %)

BT 2
4, B EZEERS, 2007, B EREEETAG RN E (BRI Lr Y
A

5. BianKaZEHE, 2007, & 4R AN M SRS T @y U v
A ]

6. BASF ¥ v S UBRA A BRI R E R AN &R &k 6

7. BASF ¥ v N UBRR S SEHAIN R ERFE AN E R &k 23

8. NTP Technical Report on Toxicity Studies of Formic Acid (CAS No: 64-18-
6) Administered by Inhalation to F344/N Rats and B6C3F1 Mice.1992

9. ECHA. 1992, Formic acid. Genetic toxicity: in vitro.

10.Freese EB. et al. EPA.2010. p20/42.:. Provisional Peer-Reviewed Toxicity
Values for Formic Acid (CASRN 64-18-6)

11.ECHA. 2002, Formic acid. Genetic toxicity: in vitro

12.ECHA. 1990, Formic acid. Genetic toxicity: in vitro

13.Morita T. et al., EPA 2010. p20/42: Provisional Peer-Reviewed Toxicity
Values for Formic Acid (CASRN 64-18-6)

14. ECHA. 1992, Formic acid. Genetic toxicity: in vitro

15.ECHA. 1969, Formic acid. Acute toxicity oral.(LD50, mice)

16.BASF ¥ v Nk th - BHRIN s € E AN E R &R 37

17.ECHA. 1985, Formic acid. Acute toxicity oral.(LD50, rat)

18.BASF ¥ v Nt - BRI s € E AN E R &E 29

19.ECHA.2002, Formic acid. Carcinogenicity2

20.ECHA.2002, Formic acid Repeated dose toxicity oral

21.ECHA.2002, Formic acid. Carcinogenicityl

22.ECHA.2008, Formic acid. Reprol (2generation)

23.ECHA.2005, Formic acid. Reprod (rat tera)

24.ECHA.2007, Formic acid. Reprod (rabbit tera)

25.BASF ¥ v S U R4t - SEHAIN F8 E o AT & R

26.BASF ¥ v /SRR At - SPEHA N £ E 9 AT & R

EE 41
EE9

27.BASF ¥ v R U A S
28.BASF ¥ v R U A S
29.BASF ¥ v R U A S
30.BASF v v N U XSt
31.BASF ¥ v /S U B &4

R EL AN 5 7E A A R
SR ELA I 5 7E A AL R
SRR 5 7 A R
SRR I 5 7E AL R
Bl A I Fi5 7 A A B R

GR 43<IENFE >
GR 42 < IENFE >
EE 11
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&k 36

32.Jsefferys D.B., Wiseman H.M, Formic acid poisoning. Postgraduate
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Medical Journal 1980, 56, 761-762

33.JECFA.1997, IPCS, INCHEM: Formic acid. Summary of Evaluations
Performed by the Joint FAO/WHO Expert Committee on Food Additives.

34.EFSA 2020, Safety of ammonium formate (E 295) for all animal species.

35.BASF v v N R4t - SEHA MR EFEE MG R &k 8

36.CFR - Code of Federal Regulations Title 21. Code of Federal Regulations,
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573.480 Formic acid.

37.CFR - Code of Federal Regulations Title 21, Code of Federal Regulations,
[Title 21, Volume 3] [CITE: 21CFR186.1316] Listing of Specific
Substances Affirmed as GRAS, Sec. 186.1316 Formic acid.
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FREEZAVRS £T H8RRMY OKERES b LEMEH) ([TRIBEREETZETRmIZRS
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WEEBZ D, (BEIESSKBEMW S ORLIAN D
bt hETe% < OEMIL IR AHEHEIMEL (— &
EETERT D ERbND,) . fEH SRR
DOFERTREMEDN B 5 DT, TRl XEMERE % 5
EF 208 GRERENY) OB TR /E S IR
KILIZZ DRI TH A 9, 72 BENRIL & H 2 <
gz 23720 F35,) FBOARMICE END
DTS D LB X D, FEEDOIRE N 5 B
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(R &\ ) RATIZ OV T ORHIINE STV
FI2, Zofak (EH) o - FHlT S
NTWERA,

Xl B IRIIENICER SN EWNWH Z LT
T, TEIEIOSE DR T ORGIL ) R %
& LT INNETE 2 BT 28I ER D 5
39,

F7o. FHIED 37 OSERION, 13 NHFE
FOEEE D Db AR R S G & 22 o
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ZHZHAREMEIEACEARE LB XL E
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EES YA L—2 0 0WE 7 R W R
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BA & [FRE, PRI K DS ABMEN X VAR S
TS Z e h, FREBIGZ B W TR
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DTY,

7ok, ARBIANZ, BEMOKES BREEM RS
SEIEMIRIEIZ BT H SN e S, 5
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