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SE) L SINTWD T AT T HONWT, AHEEHE S 2 WO CR L RS2 2T
ey Oy

FTAT R, =T UBE = aF oY I NICK VRS A X I BHEA
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L, B, BhZEC TEREN TS,

KEEPEE 2 X %, mENCERES N 2GS RIS S D 7o), — RIS EYE
NSy AN

LN ->T, BG5S NT A7 03, 8mENTERLARAVWEEZ B,
AL a2 B U CE A E S K OE RS I Sk D F A4 7o & e RNEENCEINT 5
ZEEFRVLDEEZ S,

F7o. A RIS K OREHRIND % Off HIESEIC BV T, 2L E TICZaMIc B
THMBEITRO N TRV, S LICTA TV E250RMOEFOREBICKIT S
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I. FHMERMERESYMAERERZ R UEARRNYOBE
1. A&
iy A EES (REHE A3
FREHANINY) (BB D SR 553 & DA DA ZhE 5 DHiFR)

2. —ik4
ma T A T
¥4, : Niacin

3. EF4
=aF ¥ (Nicotinic Acid)
IUPAC
Hi4, : pyridine-3-carboxylic acid
CAS (No. 59-67-6)

—aF 7 X R (Nicotinamide)
IUPAC
Hi4, : pyridine-3-carboxamide
CAS (No. 98-92-0)

4. HFH
CeH;NOs (== F [R)
CeHgN:O (== F U7 I R)

5. #F=E
123.11 (== F U fB)
122.12 (=aF @7 2 K)

6. HBEX
0 0
AN OH 2 NH,
~ ~
N N
—aF U —aFr@grTIR (B2, 3)

7. EREBMEVERIRRE
FTA TR, KEFLE, —aF UBER=a T UBT I RO THL, =2
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FUk R=aF BT I Ride ¥ I BEAKICET KB 2 T, k<
B PICEE L, SRS Tl F UT 2 R, RSP TiE=a T
VL UCHEET D, HARR T, 8o gk OB IgoIE»r o8 (B—F v )
HIZZLGEND, (B2, 4, 5, 6)

EX I bR, AR EE AR T 57000, NERIIMETH LN
ENTERARTE 2V, TETCHL TR, BMMDLREHRLE LTI AR
X e S nW—BEOBEWLEY (B, ¥ "78, RAE ., TEI R OV
USNOWE) ORHTH D, B I 0L, EOWMRMED D AKEEME & fREMEIC S
b, < DOEH I L, MiBERE MRy TIEO FEMERAS & U CAERRISIZE
HBLTWw5s, BT

FAT VU EBERT I = aF UBERN=aF BT 2 ik, RN THTRY
NAD (=2 F o7 IRT7T=0UX7 LAF K) KO NADP (=2 F > 7 X K7
TV UATF R UER) ICEAKS L, ax OPIKEREEOMEESE & LT
LB BES-9 5, NAD KOV NADP [Z4ERAN CTHNMEIC L 0 Gk, F
oo MU R 770D b —MAEGHRENDIOTRZREFTEZ VIZ WA, =aF
VR ON=aF BT X RIINWThbH T VIR ThDH, (B 5, 6)

AATIE, BHERNLE LT, KEHE Z I oM, KEke % I v oRZ
WCEDERDO TR NRREZENE Lc=aTF v BEA O =a T U BT I Nef
sy & D BN AR I N TV S,

BRI E LTk, =aF Uik RN=aF L7 I ROEEO RERSY < Ot
DHEBI T DMifeZ B E SN TR Y . ML, RINEEEZED TV HHE
=T AN

BHRIMME LCE, =aF UBER=aF BT 2 FOFEREO LTS
N, HHAEENRKT LN TEY ., BRRAOREEME (BREET) 2R L TR
Lk IR Tn5s,

b NAHOEIEMNE LTI, MR EOIEROER, RERETREO X I ik
HERHE LTERRIREICEH ST s,

FTAT R, BB TA2REFICEHTHIRTT 7V X MlEDOE AL
W Banfig s (BB 22 (RIEHER 233 5) 5 11 &5 3 HOBUEICE S & | ADf
REBEROIOBZNDORN ERALNTHLHEDE LTEEFBRENED DY
H (LT TE84MmE Evo,) LT, BENIZED L TW5, 4, B4
FEREN S IR E T AT > AZDONT, B2 (OB 15 FiEEE
48 7) 24 & 2 HOBUEIZIE D & B E AL B S IR LR Z AN 0 255 53
7RI T,

L Pellagra : A # U 735D pelle-agra=fg Uil & sk LB 10w, AbdA 2 V7, PRKE hvEn a2 e
ETLHBEI. hyERa DX NIBIZEEND NI T R T 7 VDN E b A T U RZIREE &
VBB LTz, (BH2) ZRERIE, FER, THREOEMRES, (B8
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I. REMICHRIMEDOHME
APHIETIX, FEFMEEO=aF A R=aF @Y I ROELRBFIH
REBEH LT,
T A SIS PR I BRRI FE R L T,

1. WRUR - %0 - B - BE

FA T, BEDE DERUE MY T, AERNTRI T 77 b —
HAESREND, (B 4)

AR DT A T i, EICHiEEER O NADP) & L CTIFEET 5, B & TR -
INTF %ifE T NADPIT RS v, & HIZ NAD(P) 2 k> Tz LTh, 8
{BENT=aF U BT I RIS Ens, (B 4)

=aFUiE, HEROES/NEEL D ESOICRINEN D, =aF U= aTF
7 X FIZAEH L, i) T NAD 28k &5, NAD I% ATP & )& LT NADP
272 %,

=aF T I FOFEERMRHREIL, A TFA=0 ATP EIGTH I &Ik
HAFNUALT, FFgICBW T, N-AF L=aF B 7 I Rickh b, N-AF)L=a
FUBRT 2 NI, EWTEEDN et O K EEME OPEH T, FICER(L S Hu, N1-X
FN-6-Y R-3-HNARFY I RN b, =aF o miI, aHEZzRE LEGA.
=aFUBT I RTEO ) oA RE LTRPICHRtE NS, (ZR9)

KEHE X IV ORZIIFR R ZIEZFERT 20, BEOESITRPICHE &
NH7D, WRIEIXAONZWNE INTND, (B 10)

b RMZ=aF U7 R FakE5 LI E0RYEIRERT A -2 23K 1 [TRLTZ,
(M 11, 12, 13, 14)



F1 B RMNI=aF U oB7 I NeRELEEEZOEYEIE T A —X
&5‘% Tmax Cmax T1/2
PIE BH )5k NE
(mg/t M/ A) (h) (pmol/mI) | (h)
‘ BEH () 6 3,000~9,000 | 0.7~2.0 | 0.3~1.7
it H[A] —
i BEHI (£ =) 3 3,000~6,000 | 1.8~3.0 | 0.3~0.5
RTUT47 | A —
oy WA () 3 3,000~6,000 | 0.5~1.3 | 0.51~0.64
WA () 7 3,000~6,000 | 0.5~2.0 | 0.3~1.3
HeH g | 2 51/ (>3 ) SE4 3 6,000 1~3 0.8~1.8
BE 5 [a] /38 —1 A/ FE74) 2 5,000 4 0.7~0.9
5[\ —1 B8 %A 3 5,000~6,000 0.5~4 09~1.5
T B yE R 80 mg/kg 1K
DN BRE H AR O &5 40 (Max : 6,000 | 0.25~3 | 0.75~2.0
mg/t 1)
3 3,000 0.5 0.89~1.02
\ 3 4,000 0.5 0.9~1.26
DN A HRE
BoEs 3 5,000 0.5 0.79~1.2
6 6,000 0.5 0.55~2.2
6 10,000 2~4 0.94~2.2
- awall 2.5mg/kg KE 0.3 0.027* 0.6
i3]
o B [B] % BEH 6.7mg/kg K H 1.0 0.017* 1.0
N7 T47T 8
¥ 5 ¥ 25 mg/kg (A 0.5 0.34* 3.5
Al 27 mglkg K HE 1.0 0.13* 2.7

* : 1 umol=122 pg & L CTHHE

2. BHICET IR
(1) EBErHHRER

=aF U7 I FOBEMEICET 28O n vitro (1EIFERE LR, Yt
R HL H AR M OVl R G 53 R ZSHRR) O in vivo kR (MERE~ 7 2 % T2/l
ZakBR) M S vz,

Salmonella typhimurium (TA98, TA100. TA1535, TA1537 2 X TA1538) %
AW IR 22 R BB N EfE S v, S9 (7 v hMHK) OFMIZ)H»b b [T
bHote, S typhimurium KOS9 (7 v b, w7 ATV vHK) 2 HW=Bl0E
IRZRERRBR CHL RO R TH -7, Styphimurium (TA97a 2 TX TA102) %
W= IR 52 R ZE LR BR T, TA102 (-S9) IZRBW T, EFIZTH WETH o7,

R (D4) Z AW TlE, =aF 7 I NIk 228 BFMHITAL L)
/)fio

BRI VEIZES U THER AR 5N TV D WD RRFRIZRB W T, fE R OB 2w o
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WS DFENRRINTND, LonLan b, BTOREICHE > TEUN it S -
AR ClE, AR ITERD 5TV,
ﬁ%<@ﬁ% et oy R AR CREMERS R A E SN TV DD, I bEEEDH
LB TCIE, FEFICEBEE (156 mM LLE) I2BWTORZORERL LT, &
7o, ZOREBL, =aF U7 2 RIZX D DNA UK oEEICE b5 AR Y (ADP-
UR—R) P AT7x2T7—BOHEIZLDZ LD EEZONT-, ZTNHORBRND
X, =aF U7 I ROERFEMIZOWTHERTIT A 22X TE Ao T,
M~ 7 A~ DIEIEN 512 & D /MERBR DS 2 BN S iz, — FORBRICE
W, 1,000 mg/kg KER G- 48 Wit OME /NG A2 F 3 2 ARIERD 3 2 880
DB SN LAMNZIE, WTRORBRICBWTHEINIAL T, ARBRRIZEBW
T=aF o7 I FICREREEFRMET RV &G Sz, (B3R 11)
LEXD, =aF @7 I Nid, ARiICE > THEE R 2 EEHEEIERVE D L
Ez bz,

(2) StssE
Zy b FUAROUFXERAW L =aF UBE = aF o7 I o2
ARBRICHIT 280 LDso lFENENE 2 17T LB Thotz, (B2, 3, 11)

#2 =aFrgEkOP=aF m7 I FOfK O LDsg

LDso (mg/kg {AH)
PeERE B m m

A 3,720
=aF U 7w b 7,000
AV 4,550
iR 2,500
3,100
=aF T IR 3,500

7> bk 3,500 3,500

7,100 5,500

=aF U7 I FORERGIIERFRZ HKE IS5, £72. 7 v M 400 mg/kg
KEO=aF BT I Refh5 Lz &I, BRicHLARD iz, (B 3)

—aF BT I REY T ACKEREG LEHE. %5 60 4 INICIEEI MDYk
BRSNS, AEEY Ik S 24 BB £ TEIERThH o7, (B 11)

(3) BERMFMEHAER
@ 4 BEEIMSERR (Sy )



7 v b CREEAH, MERES 5 VOB 515 #H\We=aF U7 I Ko 4 i 5]
Bo#sE (0. 215 &1 1,000 mg/kg KHE/H) KR4 FZhE L 7=,

BHREORET, AERBEERD 2185 REHNIHE 1S A bivle, & 58026
CHFIBE &M Uiz, 2 OFT LTI, 7 BRI LS8R oD /NBE HRU P i A e
KEfES TN, 2 OFBIHEICE T 2=aF BT I REEHICRT 285K
I EEZ Bz, 1,000 mg/kg K/ B RO ME TR OBEM E M 2358 Bz,

PLEX Y, AKEBRICE T D NOAEL 1% 215 mg/kg AE/H & & 2 b=, (BHR
11)

@ HRMSEHHR (Tv bk B 1X)

—aFrgFrI v AICED, Ty FEHWE 40 HEREOHKESE (1,000 mg/kg
RE/H) BB, B/E Wz 21 BRI OESE (100 mg/kg RH#/H) &R, 51 X
M7z 63 HERE O£ 5 (1,000 mg/kg (RE/H) 38R & OREAA X & iz 35 H
RS O 5 (2,000 mg/kg (RE/H) 3R Z Fh L7z, Wb FaEiERkiEA g,
B E R BB LIIZRD oz, (B 2)

(4) ENAERER
~ A (Swiss &) #HW=aF U B7 I NOAJERERS (1%) IZX 2580
AERBR & 20 U 7=, RSO ER OMEIEA LN hoT2, (B8 11)

(5) EREFRESMAR

MR o b (SD R) IZ=aF VR E R 6~15 AR A G (0, 40, 200 &Y
1,000 mg/kg RE/H) L., 48R 20 HiZH# EUIBA L, REW) K& OR Ve~ 8 2 i
N7,

1,000 mg/kg AH/ A HEOREN) T, DT DR REEINIHIAZ S, Ielk E R
ARSI Uiz, BRETIE, 1,000 mg/kg (RE/AFEORYL () ([CHEREEDE
EA A BTz ISk A EREIIBIGE S WieinoTo, ARBRO i & (1,000 mg/kg
(RH/A) & CTREATAEIEA D »o T,

AMBRIZ BT 5 NOAEL 1%, REi & OMGIE & 12 200 me/kg (AH/H & B X 5
nic, (ZH11)

(6) ERrIZEITAHR

—aF gk R=aF BT I FORERGICEDE b~DOFE T, Ka L XT
72— Ve, IR REIE., PR EO T XTI AV DLk R, g mRE
M. HLE~DRE, IFIENEK OMHERR R & o e RER A EREDIT), M
INRIBE, AR ARE S AT A RO, FD 5 R BE A IEE 3 5% < i
INTW5, (BH9)



® mhENREA
=aF UBRIC X B RERIAL RO IT AL ERINGERFE ST WD, (B 15)
EHAEO®RSG CREFERE @O A AN, KARETH EER IR
HEERIBBLOREERDD SN TS, LNL, =aF BT I ROBRE T,
PEIRIRBEICH L TORmMHABOFHIRNE G TR DB HIZB W TH IR Ly,
(ZH9)

@ HIEE~DEE

—aF gk R=aF BT I FOEHEOEGIZ LY, hEX, EE, HEbER
B, THIEOMER E Wo oL E~DRERA LD, (B 9)

KEO=aF o7 I ROKEHEGIZEY ., BEET—BEOER, XX, EH
EWV S EHERENRLND, (B 11)

Q HFiEsEH
=aFUBOEHEBEOERSICBT 2R EELAFEREINEEETH 5, I
~OFET 1,000 mg/t MNBUEO=aF UEEAER LZE MMIRiA BB T 5, I
g EE T, ARG X0 BB ROMIE N7 o AT I F—ERnflnd 52 &I
LB ENEN, FF AT I F—FOMmEFIEE DL IO g
BREEEZ TR T 5O TIE R, =aF U BOBERE T IVUXERICE S, LV
FERRISTIL, HEE MEBRIERIEEDI1E), BUEITFRE0O®mEL H 5, (B 15)
3,000 mg/t MHBED=aF UEx 5 FEMIZE > THREINTZEE 1,119 ADOK 3
7D 112, 1MmjE AST X ONALP O EA RN ANz H®ESN TS, ma L AT H
—VIESEE R Y 7Y RVEQRFIZBIT 2= aF o BERAOK R, EER
a2 R L2 < OEFIHREN SN TS, RitkE=aF v Bo&KE 4 {3
(2,500 mg/t M H®D 5 1 HMHS-. 1,500 mg/t M HD 3 A5, 2,250 mg/
t MHOFEEHIF AR L 2,000 mg/t M H OEGHIMARH) CHIEEME 2SI L
7o &FIT, =aFUBOFKSE Pk LR, g oErEMeEsk L=, H5D
WE T, 122 A Mo EREBR T, #5872 1,000, 3,000 %O 4,000 mg/t ~H &
NS 21206, R GRZRICEARRIR, 7R ORHEO 2 [PAE T2 &n
O, WREMED =2 F VBRI XD BRI OREN IR SN, ZORBRTIE, =
aF UiEE R WIRFEORIE 3 EFZIC I BWERERORIENRA LT, (B 9)
FEAERL GEMR I ORI ED = a5 U iR O 512 K 2 st L O =
IZOWT, A EREITWBEEPEER GEREE) ottt =aF  BIZER
BERE O 9 BIZLIZ LIEA BN D, miEtE=aF U BIZeETORBRTHFICBIZES
NDHOTIE AW, X0 EEZRIFIREEZRELSE 5 2 L2 RmEd 5850 RER
WERDHDH, (ZH9)
[ BUBERSS & FID T2l sz 28 4 DEFIZ=aF VBT X & 12 02 A M5
(25 mg/kg & MH) L., RO NEROHEBRE I BELIREG Lz, AEZEITIAS
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TS RE K OB RE 2 & e AL /N T A —Z OBHHE CIXERE Th - 72,
(%P 9)

@ THHEREES

BIBHEICB W CEHED=aF VI L VAFERENELL2DIXTENTH DM,
BRPICIZEETHD L\Wx D, RT727 4712 38,000mg/t MAD=aF fE
10~14 H#E U 72fb R g O 22 JE R bE & O i@ Bt A 2 U 38 L
72, 1,000~3,000 mg/t NHDO==aF % 2 EELL ERE S U7 B RN B
6 AW T, MEEED B BER, Mg 7 b AR OV B R T 382 R |
AN snNz, 72, AR =aF i (F 1,700 mg/t ~H) Z&K55h
7o O E B FEBE ICB W TEMNE ORBRNEmNZ L bHE SN TV,
3,000 mg/t NMHOD=aF % 4 A &R 5%ICEE 22 & T 2 R0E Lz ARt
BETIE, ARV &G L, R TEAROFG LoZICEE L, b
LE LT,

=aF BT I RPBERFOBBOERME 2K S 5 Z L IO Tl bhT
D, BHRECRB W THEIRIFOBENSE(L Lz &V o AT, (B 9)

® ZothoFz®
=aF UROBEBIG 10 F19% ISR &2 FIE LB E 2T S IR,
=aFUBROFEGEPIET S LA L, (B]R9)

BHEZRAWMEOHD - MERFEASHEO=a T Ve G S EBE 3L T
WE SN, BERFIEOEREA B = aF a5 (3,000 mg/t AU E
OAE) Sz 116 4DBER/RN=aF U EZHRG SN TR WIERED N o B
AT AER WE R, ARV ATRIE ST BB TRAE & 0 O 1R K T O R BLR O HY
MBRH SN o=, (PR 9)

£z, HxORBRMR NS, =3 FUrREO=aF VT I NGO FREE
BLRIX, BREOFMPEER > THRRTH -7, (ZH9)

3. ERHEZFICEITLHEMEICDOLNT
(1) OECD IZ& T %L

OECD Tlif, =aF V@7 I N2 oW TaMiEmEiddEwicilunE s, 7~ b
ZAWEZRAORGICE 5 4 B SEFEERBR LT v N2 Ve AT AR
BRT. NOAEL 2N Z1ZF# 215 KX 200 mg/kg KHE/H ERE SN TWD N, &
BTV EEZEZ LN TS, b MBI 22MRBHROTE PR L L THEX
MBI, WEHZE D HE EEDRWEERH D, 2D OFERIZEF ., 5,000 mg/
t MNHZBA2BGETHLND D, FHtEOBITHE I TWn s STy
%, (BH11)
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(2) SCF Iz &1+ % &

SCF TiL, 74 7> ORI GIC L2 AERETEICEH T VAT 2 — VESCH
REMAEDIRED DI =aF v BEEHE TR LR Ic8ETL L sh, =
AFUBEN=aF BT I NIZBWT, AFRENRRRL b, Bxs UL

(Tolerable Upper Intake Level ; 7% FIREEE) NREINLIRETHHLEH
2 b,

—aF U T, 30 mg/t MNHORE TR RBELT 252 LD, NHESEMRE 3
WAL T, UL & LT 10mg/t MAMRHEEIIN, =aF 87T I KT, HRHA
B K ORERR IR OfERMED & 5 B 2B 5 #5538k OfE i 515 51 7= NOAEL
25 mg/kg RE/HIZ, RHESEMREIC 2 2 H LT 12.5 mg/kg {KHE/H X% 900 mg/
b MEERESNTE, (ZH9)

(3) FDA IZH I+ 55

FDA TiX, 74 7 2 oW, i EfEHRE (Good Manufacturing Practice ;
GMP) 1T ASWTRMIZHEHT 554, GRASYE (Generally Recognized as
safe ; ~RICKBELHRINLIWE) LShTWD, (BH16)

(4) ZDih

CRN2TIL, =aF PRI DOV T, BRLEOS L — M T B Fr 2k 2 (F o
RN LD NIRRT S 2 3 MaEER TR0 & E v,

FE PR FRBR OFE B o . AT ST TEAL A~ 528 2%F L, NOAEL 500 mg/t ~/H
& TYLOAEL 1,000 mg/t M HERE SIL7=25, R GERME) o=aF
1,000 mg/t M HZER L72GEOAELSITEITHIE~OLET, FHREICE
T AWM= aF U TCH E R SNAEEE LY b, EmE EEER ST
HEREMEIX D e E RSN TWD, F T, HILE ~OREIIEEE (BEEE)
NWERMAL ZEicE v BEHIRITACHET @8N H 5 2 &b, HRiktE=a5
> D NOAEL K& O LOAEL (3#FE R GEREME) O =aF D 2 550 1 RE L
EZ 2o,

YR (FERrE) == F B LOAEL L~y OFE BT K 5 AFligaatt:~ o 2
ITF T, MR OVERRIECh 5 Z & 23 E L T, NOAEL 7 Tolerable Upper
intake Lebel from Supplements (ULS) & L T THD &E 2 b, MEHER (3E
W) =2 B ULS &, MfLicxrd 57 7 ~ v 2 &4 & LT 500
mg/t MH., HttE=aF o ULS X, 250 mg/t bHERE SN,

Flo, =aF U7 I RIZonTE, BIRAEBR O £ 5 ULS 1 1,500 mg/E k

2 Council for Responsible Nutrition : K [ENZAHLAZ & < | Seaaibh & i i 2 L AP BHIE R D
RFEH THER SN D BREIHIA
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[AERESINT-, (M 15)

M. BAEEEZETMm

FAT AL, =aFUBE O =aF VBT 2 RICX VRSN 4 I B#E
ARICBT DK I THY, B FOKRRNTHESKREND, L BT
ICHFELTERY, @E, BmEzE L CTEREN TS,

KEEMEEZ I 3, WREICEIRE NS E ITRPICHH SN D 720, — IR
JEIX A B ALY,

LR T 8IS INT-TA T i, BmERNTERBLAWVWEE 2 B,
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