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1. XU ®iz

4-[[4-CCAF AT I )7 2= ][4 [=F (@B ANVFRD)WVT I 7 2= AF Y F U] 7 ans
X255V 1A VT U (=T )@-ANKTF bRUVV)T =T AT MY A (B4 X
A F Ly b 4B, Benzyl Violet 4B, BV) OWF b2k A 7= L= 19 (36 1),

#1 BV OWBEALZERER

CAS No. 1694-09-3
B4 F R 5=3-(N-{4-[(4 - {ZAF LTI} 7 2= ) (4-AN-=F )L [(3-
AN FNT 2= W) ATV TINT 2 = )V)AF L -2 5-L 7 aas
XY -1- AT U -N-ZF LT T =F) RB ALk F
—h
RPNV A F L 4B (Benzyl Violet 4B)
T R3A 4149 (Acid Violet 49)
i U=, FA R KO (BY), vV— KO (EHETY o B),
A%, M| L= T~ A NMEOES
G
LN 2 O,
NaO,S O (j S04
/N\
le==2v C39H40N3NaOeSq
R 733.88
Ytk b T—=HIa L
b s T—HRL
At 245—250°C
ARRE T—HI L
2N IR
PR B A APE S BRESNTHARN
ACGIH HE STV
M A A APE S 2B
IARC 2B

BUED & 2 A, FFRREPBE SN TWRWIZD, A EIEH U7 o @E o E rae 22 8 1T 5
IR L OO HIEIZ OV TR 21T o 72,



2. UK
BUED & Z A, ERIMTR W TZR (TEEREL T L OREH) BV ORIEFIETHE STV,

3. HER L O S
3—1. stk

BV : JUsfbpk LM (A0593)

BIETHIR STV D EHERICIE, HEOBERENSEN TR Y . MENBEAMOEELIIATF
TX720, LEEn-> T, AEIOMRETIX, B L7EEROMEZ 100% & LTI H->7-,

A& = BRI kRS (mEREs e~ 777 0 —H, 25183-2B)

T = MU R SRS (EERIA v~ 7T 7 10—, 01031-2B)

HPLC BEiFE : 5mM VU o kET7 o EF=L+5mM VU v KkE_F Y 724 (pH: 6.9)
VU= IKRFET =T A (FOEMSE T MRS, F5fk, 012-03305)) 0.575 g B8 LNV
VEBKFE TS MY U A (Rt T3k tt, Frfk, 197-02865) 0.700 g A AEHK 1 L IZ
WIRT 2,

FHHPRIE - KRR/ A 2 7 —v (713)

FEiK 700 mL & A % 7 —/L 300 mL #{E&T 5,

3—2. HWEHE
BV IIHiE « RKEFCTHEIERTHH7-0., AiHESFEEZRHAL, Yo 77— LTHITAT 7 AN
— A% (AP20, ANV7 I VURT) #HW= (F2),

3—3. ik
O T L, AR 5 mL THitH L, @ik v~ 77 7-T7 4 NEA A — K7 LA
th#s (HPLC-PDA) THa#rL7z (F2),

#2 BV Otk LU

HESE
P77 — T AT 57 A N—=54 (AP20, AV I VRT) ZELITmmIZHT > kL,
T4 NE =Kt b (225-3LF, SKC) OKEEIZ 1Ty b5,
T & 1 L/min (G RIHEERH] : 4 Keft)
K IR
g Prominence UFLC (BR&4E B 8ERT)
2R Tx NEAF—FT LA (PDA) Fitigs
(B E © 240—800 nm, E&EIEFE : 592 nm)
LS A:5mMVYUiE = AKETLE=A+5mM U UERKE F R A
B: 7&r=FrUW
BT A InertSustain C18 (5 um, 150X4.6 mm) (—=/L¥ 1 = ApEAXEAE)
T T I 1.0 mL/min (40°C)
7oV m s Nk Time (min) A (%) B (%)
0.00 85 15
20.00 15 85




20.01 85 15
30.00 85 15
HEAE 10 pL
AIALER
R FElk/A % 27— (7/3) (5 mL)
Fh R fRE 9 (5min) =L (3000 rpm, 10 min) — A3 (DISMIC, 13HP020AN,
T RN T w7 FEER RS

4. AR

TR Z R ET 272010, SFEOEE: Rk, 7 by, 7 =R UL, 2 —), =X
J =)L) IZOWTHR LT, B®EEIE. BV 0.2 g % 10 mL OF & CIEMfEalRe/R At & L=, BV L.
5 FEMHDOVEMEN . UKD LT (R F ) — IR . TR IR 2 i < L J8TA R
bz, ZTOXE I REREROT, EffERSITERIEEZIT) Z L IXF LR TH D720, fhitkds LUV
T2 M - 215 12012, HHKE X 2 7 — LV ORATRIRICOWTHE LIz, MEtoRsE, fhits
WAZITHERIAKI A & ) —)v (718) A LTZ, 7 4 /% —|Z BV EE%ERE (20000 pg/mL) Z#sh (25 pL)
L. 15 45fssiEmE Lz, M R OO 217 - 7=, fiiH=R1Z 100+0.9% (n=5) LB TH -7,

5. HPLC-PDA 25347 4tt:

BV O3#7121Z HPLC-PDA Z W5 Z & & L, W OO 4% L7kE R, IS0 17234 O
DTSN b BRAF AR Z R LTz, FEEOEESL CIdthoaRz b 2SN TV EEZx b
W, FIREZREIPH COBESRE 2R L TR LERH H, £z, IS0 17234 Okt z ~—A L L
TBSENT71-11 ®%—% v MMaFE 16 il (Appendix) DI EZ M, oA RMO&E 21T -7,

RTE LT BT et 2 -V CREHERR (100 pg/mL) % 087 L7cfE R, o v—r sl sz (K1),
kbRk&EE—7 RT :9.7min) ZEEICHWDZ &L L, 240—800 nm OWIN AT kL% HIE
L7, MR Rl 592 nm 1 Th 72720 (K 2)., EEKEIX, 592 nm (2T L7z,

T/, 74 Z—IZBV (25.0pg) ML, 1L/min T4BEEK L7 vorn~ K7 T A
ZLTFIORLE (M3 —A) ,

uAU
500000 -

Max Plot (240-800 nm)
400000~

300000 -
200000

100000 | LAAMJJ
1 ) W A NI

o
0.0 5.0 10.0 15.0 20.0 250 min

X1 BVE#R (100 pg/mL) O7 o< k75 A
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X3 ZANF—=IZBVERMLEZY 7L (A) KO
Y77 —7700 B) Orvu~v NI T A

6. 777
HMHRERB XY 7T —DT7 7 07 OfEREITo12L 2 A, BV Ean2no7= (3 —B) .



7. FRER
BV ZHiHRE TR KO L. 0.0500— 100 pg/mL O#iPH CHEYER S 205 L, # S O ERE
PEIZOWTHERZIT o T2, TORER, EBROFH CEMAMELZ R L (K4, £3) .

2500000 r
y=19717x + 45
r=1.000
2000000 F
1500000 r
@
2
<

1000000 r

500000 ¢t

0 20 40 60 80 100
BVIEE (ug/mL)

4 BV Ofiaf

8. MM TR I WERETIR

MR E U TR L7 BV MR O FARIREE (0.0500 pg/mL) % 5 > 7ot L, £55-lEE
DIEHERZ (SD) @ 3 fi53 LN 10 5% 2L motriEE ot TIRME (LOD) & OVE & FIRfE (LOQ)
& L7z (hiHsiis 5 mL) . E7-, oHrdEEO LOQ 113 (0.250 pg/sample) OUSINEIEER D
BYBATH o728, 0.250 ng/sample ZHIEED LOQ & L. EAIXL THIE (240 LERA) OEE
TRRAEIZ, 1pgmsd E7ro7= (£3) .

#3 i - EETIR

T B ELRRIPH (ng/mL) 0.0500—100
FHEAGREL 1.000

ST HETE LOD (pg/sample) 0.0460
LOQ (ng/sample) 0.153

HIE VA LOQ (pg/sample) 0.250

240 L EEXIFOK TR (ng/m3) 1

9. WMENE (BEKAR)

7 4 VA —IZ BV R (10.0—20000 pg/mL) Z¥RM (25 pL) L., |HNZEX (19.5—22.9C, 30
—49%) %yt 1.0 L/min T 4 Kef%s| L7ct, SR OO 217 o 72, BINEINERIL 94—102% & B
HThotz (£4) ,



F4  BNENER

o [E R (%)
I SD RSD (%)
0.250 94 + 3.8 4.1
1.25 97 + 1.6 1.6
5.00 100 * 06 0.6
25.0 102 =+ 07 0.7
250 100 =+ 09 0.9
500 99 + 1.3 1.3
n=>5
#5  (RAFLIENE
i TrAF H AL RAFER (%)
(ng) Mean SD RSD (%)
0.250 0 100 + 44 4.4
1 103 =+ 36 3.5
3 97 + 22 2.3
7 98 + 21 2.2
1.25 0 100 =+ 1.2 1.2
1 9% £ 21 2.2
3 95 + 15 1.6
7 97 + 26 2.7
25.0 0 100 =+ 07 0.7
1 100 =+ 04 0.4
3 100 = 05 0.5
7 100 = 04 0.4
500 0 100 =+ 03 0.3
1 101 + 07 0.7
3 100 + 1.5 1.5
7 99 + 0.3 0.4
n=3

1 0. RIFLEM

7 4V H —IZ BV AZHETR (10.0, 50.0, 1000 3 LT 20000 pg/mL) Z 0 (25 pL) L. =ENZE4 (18.6
—21.8C, 29—32%) #Z¥itiE 1.0 L/min T 4 FFEIR G| L72t%, HEONICHIF v v 7% L, WERRAF
(4C) Liz, ZLC, HEEZEZEHEL LT, 1, 3, 7T HHORGEREL 2R L, ZTORE, £
TORMEIZBNW T2 L THEE TRAFMRETH D Z LRI (R5),
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11. £&9
AL, AR BEREREE @HERY 7 7)) & LT, 1—2083 pg/m3 O#iHZHIET 5 =
EMMARETH D, LA EOWEHER A EUEREoTE S L CHMRICE LT,

1 2. &3k

1) BAETEE, WHObAEALY A . BZaT—22—F ([4- [[4- (AFATIV) 7=

=14 - [ZFN (3 -AVERVIUNL) TI] Z2=)L] AFVFU] v r7a~Fiy - 2,
5-Vxy-1-A4VF2](=FN) (3 - RVEKFFIRUDA) TreE=w At M) w7 AKE) 2006.

2) Japan Society for Occupational Health. Recommendation of occupational exposure limits
(2015-2016). J Occup Health 2015; 57: 394—417.
3) International Agency for Research on Cancer (IARC). Benzyl violet 4B. IARC monographs on the

evaluation of carcinogenic risks to humans, Overall evaluations of carcinogenicity: An updating
of IARC monographs volumes 1 to 42, Supplement 7. Lyon (France): IARC; 1987. p. 58.

4) Takeuchi A, Jukurogi A, Kaifuku Y, Natsumeda S, Ota H, Yamada S, et al. Determination
method for p-Phenylazoaniline and 2-methyl-4-(2-tolylazo)aniline in workplace air by
high-performance liquid chromatography. J Occup Health 2013; 55: 43-6.

5) International Organization for Standardization (ISO). Leather — Chemical tests for the determination of certain
azo colorants in dyed leathers —, Part 1: Determination of certain aromatic amines derived from azo colorants
(ISO 17234-1, IULTCS/IUC 20-1). Geneva (Switzerland): ISO; 2010.

6) International Organization for Standardization (ISO). Leather — Chemical tests for the determination of certain
azo colorants in dyed leathers —, Part 2: Determination of 4-aminoazobenzene (ISO 17234-2, IULTCS/TUC
20-2). Geneva (Switzerland): ISO; 2011.

7) British Standards Institution (BSI). Safety of toys — Part 11: Organic chemical compounds — Methods of
analysis (BS EN 71-11: 2005). London (UK): BSI; 2005.



Appendix

BS EN 71-11 ® % —/4 > M3 16 XA

Name CAS No. RETCHEH L7 A —T—
C.I. Disperse Blue 1 2475-45-8 TR v F
C.I. Disperse Blue 3 2475-46-9 TR v F
C.I. Disperse Blue 106 12223-01-7 Fluka

C.I. Disperse Blue 124 61951-51-7 Fluka

C.I. Disperse Yellow 3 2832-40-8 TR v F
C.I. Disperse Orange 3 730-40-5 TIVRY v F
C.I. Disperse Orange 37 | 13301-61-6 Fluka

C.I. Disperse Red 1 2872-52-8 R bR

C.I. Solvent Yellow 1 60-09-3 FHAERk

C.I. Solvent Yellow 2 60-11-7 ALK

C.I. Solvent Yellow 3 97-56-3 Rk

C.I. Basic Red 9 569-61-9 ALK

C.I. Basic Violet 1 8004-87-3 FAERK

C.I. Basic Violet 3 548-62-9 FAERK

C.I. Acid Red 26 3761-53-3 FAERK

C.I. Acid Violent 49 1694-09-3 FRAERk
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() NUDNNA A Ly b 4B EERERIE SHTTA

{525 1 Cs9H40N3sNaOgS2 -8 1 733.88 CAS No. : 1694-09-3
PRI A Wy

AARPEEM TS REINL TV W T =X L

ACGIH : & E I T e @hs : 245—250°C

FEDN At RRE : T—H7 L

HAPEREMASE - 2B AR MDA R

IARC : 2B

B [4-[[4- CAFNATI)) Tz=][4 - [ZF N (8 - 2R TI ] T 2=V AFYF ]y
Ja~xt -2, 5-vxTy -1 -AVT ] (T ) (8 - AVKRFIRUDNW) T U= LT NI L, T
vy RAA AL v bk 49 (Acid Violet 49)

TN BT
Vo TT— 1 TTRAT A N5 (AP20, AV | bk mERIE Y v~ 7T 7 ik
JIVART) ZEAE3TmmICHy L, 74 LH
—Jt > b (225-3LF, SKC) DOREHHIC 1 Bt v | Mtk - Eok/ 2 % 7 — (7/3) (5 mL)
r4 2, FHEAE #R & 9 (5 min) —i%0> (3000 rpm, 10 min)
— % (DISMIC, 13HP020AN, 7 K3
Y7 7 E 1 Limin > T 7 R AL)
7Y WM 4 FER (240 L) 451 : Prominence UFLC (RS B EERUERT)
717 I : InertSustain C18 (5 pm, 150X 4.6 mm) (¥
RIFLEN : MR T < &b 7T HEE TIdZ b — )LV A = AR S
IR & E RS LT (USHNE : 0.250, 1.25, 25.0, | 7 7 AR - 40C
500 pg), FENH -
(A) 5bmM V U KET L E=T L+
770 i E e, 5mM U U fEkE_F RV WA (pH: 6.9)
K (B) 7 h=h VUL
WINENRCR (BB - 75T N
94—102% (MM : 0.250—500 pg) (4 MFfTiE4) Time (min) A(%) B (%)
0.00 85 15
FrE#R : 0.0500— 100 pg/mL 20.00 15 85
EEE MR ERE 20.01 85 15
E OB TR (LOD) & & & TR (LoQ) : 30.00 85 15
LOD (0.0460 ng/sample) i 1.0 mL/min
LOQ (0.153 pg/sample) R.T.: 9.7 min
HE O E & FIRMELOQ) : Bities : 74 bEA A — 7 LA Kithis
0.250 pg/sample (M R : 240—800 nm, TEKE : 592 nm)
B AIE < BAE 1 ng/ms3 (4 FREERAR ) HEAE 10 pL

W EAE < BRI EE S LT, 1—2083 pg/md3 OFPHAZHIET 5 Z LW ARETH 5,

7% : BSEN 71-11 O X —/7 > MMaFE 16 ffHIL, IiEL bR 2 2R L 0D,

=B INE

D BEABEBE, BEOHAEAYA b, BigerT -2 —k ([4[4-CAFAT )7 == ][4 [=F 0
BANKRU VT I )7 2= MAF YT U7 ank 25 Vx 1A YT V(=T
)@ ANEF bRV T =T AT R T LK) 2006.

2) Japan Society for Occupational Health. Recommendation of occupational exposure limits (2015-2016). J
Occup Health 2015; 57: 394—-417.

3) International Agency for Research on Cancer (IARC). Benzyl violet 4B. IARC monographs on the
evaluation of carcinogenic risks to humans, Overall evaluations of carcinogenicity: An updating of
TARC monographs volumes 1 to 42, Supplement 7. Lyon (France): IARC; 1987. p. 58.

4) Takeuchi A, Jukurogi A, Kaifuku Y, Natsumeda S, Ota H, Yamada S, et al. Determination method for
p-Phenylazoaniline and 2-methyl-4-(2-tolylazo)aniline in workplace air by high-performance liquid
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chromatography. J Occup Health 2013; 55: 43-6.

5) International Organization for Standardization (ISO). Leather — Chemical tests for the determination of certain azo
colorants in dyed leathers —, Part 1: Determination of certain aromatic amines derived from azo colorants (ISO
17234-1, IULTCS/TUC 20-1). Geneva (Switzerland): ISO; 2010.

6) International Organization for Standardization (ISO). Leather — Chemical tests for the determination of certain azo
colorants in dyed leathers —, Part 2: Determination of 4-aminoazobenzene (ISO 17234-2, IULTCS/IUC 20-2).
Geneva (Switzerland): ISO; 2011.

7) British Standards Institution (BSI). Safety of toys — Part 11: Organic chemical compounds — Methods of analysis (BS
EN 71-11: 2005). London (UK): BSI; 2005.

ERE A : FRk2 842 H 1 6 H
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