Table 5. Migration of monomers and PAAs from nylon products into 209 ethanol at 60°C for 30 min

Monomer (1g/mL) PAA (pg/mL)
Sample Type

HDA CPL OA AT MDA ANL MOA TD MOBZ MBZ MMDA CR CA TMA SA INA CTD 4AP 2AP CBZ AAB CMDA AAT
Turner 1 66 0004 037 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Turner 2 66 0007 013 ND ND ND 0032 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Turner 3 66 0005 017 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Turner 4 66 0008 006 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Turner 5 66 0005 0048 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Turner 6 66 0008 0017 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Turner 7 66 0.002 0286 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Turner 8 66 0005 039 ND ND ND 0074 ND ND ND ND ND ND 0001 ND ND ND ND ND ND ND ND ND ND
Turner 9 66 0002 0017 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Ladle 1 6 ND 38 ND ND 0006 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Ladle 2 66 0013 035 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Ladle 3 66 0.004 0048 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Ladle 4 66 0003 054 ND ND ND 0074 ND ND ND ND ND ND 0001 ND ND ND ND ND ND ND ND ND ND
Ladle 5 66 0005 029 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Ladle 6 66 0005 014 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Ladle 7 6/66 ND 5.5 ND ND 43 023 ND 0.002 ND ND ND ND ND ND ND 0066 ND ND ND ND ND ND ND
Cake server 6/66 0.012 4.8 ND ND 0010 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Paddle 1 6/66 ND 5.4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Paddle 2 66 0007 0023 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Wrap film1 6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Wrap film2 6 ND 0015 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Determination limit 0.001

0.001 0.001 0.02

0.002 0.001 0.001 0.001 0.005 0.001

0.001 0.001 0.001 0.001 0.001 0.005 0.001 0.001 0.001 0.005 0.005 0.005 0.005

Each value is mean of three trials.
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MEn+r1o0v6TdbdBlzE 1513 CPL A 38
pg/mL & BREEFEOFIRETH % 15ug/mL O 2 L1
FOBEEFED ShARBEERETS » k. TOflucid
PAAs ® MDA 78 0.006 ug/mL EHEBRHEINZDAT
%’) f:.

@F4 0V 6685

SENE LM o VvEBIRTROEL > LDEFF (O v
66 THY, BiE, 754 BLIEEH IBBETH -1,
T/ T —TH5HDABTRNTCORB L SEH L2
0.002~0.013 ug/mL LMETH - /. —F, CPL &
NTOEEH» S 0017~0.54 ng/mL & HDA D15
i, MEHBE|Py-GC/MS T3~ T oK TEGY
fEYhic HDA O h KRE v — v skt s, CPL
BBODTHED -7, THbLERY—DFEEELT
HDA BEAIMIcZEH S NIc bbb 54 CPL ©
BHEOE>DBKREP >, F1oveBETHIEBL
%1 DCPLOBEHE (B8ug/mL) &4 4 o v 668G
B1F 5 HDA DAHE (0.002~0.018 ug/mL) % k4 5
&, CPL ®F 5 #538,000~190,000 EEEAHL LT L
EEBZONBE T EMDS, METREMNEN CPL & 54
BHENE K- bD LHERE N 5.

PAAsSIZD W TId, 3#{KH 5 ANL #50.032~0.074
pug/mL, 2#ED 5 CA HI% 0001 ng/mL ODEEBE S
ni.

®F1 O 6/66 5

FAOYE/66BETHEIBIET, ¥—F9—1—F
FT~35 1 Tid HDA i& 1 #fEH 5 0.012 png/mL R &
NIDAHTH - 7253, CPLIZSHRIETNThoBHER,
ZDEI348~55ug/mL SHEKRED 1/3EE & HER
ZVWETH- 1.

PAAs @B 7 o 4BEMSBRE S, i MDA
343 ug/mL EEh -t FEBESA LAY AT/
< —ELTESLLF A o v 3B ERTIBREE 23
TECENGEINTVEIEnLSDY, ZoRETE
MDA 2fEA T/~ - & LTHERHLAZD LS
7. Ft2, 023 ug/mL Bl & iz ANL i3 MDA D4 ig
MEEAZONF., ZOM, INAM0066 pg/mL, 2-
toluidine (TD) 45 0.002 pg/mL #&H S iz 7 D HE I
AETH - 7.

@Fr4ov635Ix—MEE

T w7 4 VA 2HBETIE 1 kD S5 CPL AMERE
ENDAT, PAAsROVEIN B SN 7.

3) AHEEICLZAEEOEL

F 4 o VBRI RICIEVEE D 160~220°C L FRE
nNTHy, BRTEHSNE LD b 5 (Table 4). =
T, CPLIAHEBOZ -8B E 1 BLUT, ~51D3
BEEZBY, KELIZ20% 5 —vEROTHEBRERE
60, 95 B LU 121°COIEHEAERIE L 72 (Table 6).

CPLAHEZVTNOBRETS 95°CT 60°COM 3

Table 6. Effect of temperature on migration of mono-
mers and PAAs into water and 20% ethanol

Migration level (ug/mL)
Water 20%EtOH
60°C 95°C 121°C 60°C 95°C 121C

Ladle 1 HDA ND ND ND ND ND ND
CPL 20 56 260 38 96 500
MDA 0.006 0.015 0.054 0.006 0.024 0.16
ANL ND ND 0.002 ND ND 0.008

Ladle 7 HDA ND ND 0.001 ND 0.003 0.006
CPL 2.8 7 25 55 10 42
MDA 26 10 19 43 13 40
ANL 0.11 049 16 023 070 30
TD 0.001 0.004 0.018 0.002 0.007 0.047
CA ND ND ND ND ND 0003
INA 0.044 0.053 049 0.066 0.11 0.76

Paddle 1 HDA ND ND 0003 ND 0.005 0.014
CPL 26 12 39 54 16 58
MDA ND ND ND ND ND 0.001
ANL ND ND 0002 ND ND 0005

Sample Compound

Each value is the mean of three trials.
Other PAAs were not detected.

2ICTHI0EEBEEN ER T 3 &R ML,
PAASBHEGRETH -7, £/, HDARBLFTH
FUANS 1 IIBVTI 20% =%/ — VT 9I5CLLET,
KTIF 121°C AR s h . —7, PAAs I3KICH
WTH0CHhSBEHEBRE OGN, WFNOBELZHETS
20% T/ —IVOESNRETE - 7-.
KEBEELF20%x 8/ — v 95 C TR~ +ng/mL,
121°CTI3E+~EHug/mL ® CPL % /213 MDA #S7AH
L7z, BELERANTRIOL D BEELLEOHEES &8
fh L CTEBESNEI L5, i PAA ThHS MDA O
HICIEEBZIL D VENH 5.

# Bl

BLERPTIIABELBEDTHE S A 0 VERIBOHEES
Totk. MEBIZOWTIEPYy-GC/MSIc LD HBIL &
A, FAo v BREEL, —HEIF 1 oreEiids
10 v6/668TH-7. 177L, §XTDF A v66
BIEIIMED CPL 2&8HB LT,

20% x5/ —60C 30 REITDE/ v~ —DEHES
HELILECA, BEAETNTOEE NS CPL S
Sht. CPLOBHER, F1o0v60 1 BRIETALE
HEEOHKREA#BA 5 38ug/mLTHo, +4 0 6/66
DRIFITBOTIE 4.8~55ug/mL Th-7. 5T, F
4B YE6IEBVTHEE/, v—ThH 2% HDA DEHER
DTN TH - 7208 CPL SR EWIC &b 63 %
OH~E+EOEHETH YV, CPL I HDA It~ TH
DTHEHLPT W ERENT,

PAAs Tl MDA, ANL, CA, TD 5 £ UF INA 2@ &
N, MDABHENZVL LD 1 REEELL. CoRE
MDA ME/ =L L TEHAIALLEESGHKREELS
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Study of Amount of Evaporation Residue in Extracts from Plastic Kitchen Utensils
into Four Food-simulating Solvents

Hiroyuki Onno! * Masako Suzuki! and Yoko KawaMURA?

INagoya City Public Health Research Institute: 1-11 Hagiyama-cho,
Mizuho-ku, Nagoya 467-8615, Japan;
’National Institute of Health Sciences: 1-18-1 Kamiyoga,
Setagaya-ku, Tokyo 158-8501, Japan;
* Corresponding author

The amount of evaporation residue was investigated as an index of total amount of non-
volatile substances that migrated from plastic kitchen utensils into four food-simulating solvents
(water, 4% acetic acid, 20% ethanol and heptane). The samples were 71 products made of 12 types
of plastics for food contact use. The amount was determined in accordance with the Japanese
testing method. The quantitation limit was 5 ug/mL. In the cases of polyethylene, polypropylene,
polystyrene, acrylonitrile styrene resin, acrylonitrile butadiene styrene resin, polyvinyl chloride,
polyvinylidene chloride, polymethylpentene, polymethylmethacrylate and polyethylene tere-
phthalate samples, the amount was highest for heptane and very low for the other solvents. On
the other hand, in the cases of melamine resin and polyamide samples, the amount was highest for
49 acetic acid or 20% ethanol and lowest for heptane. These results enabled the selection of the
most suitable solvent, and the rapid and efficient determination of evaporation residue.

(Received October 5, 2010)

Key words: ZEFEESEY) evaporation residue; /A H 3 ER migration test; #{/AIE food-simulating
solvent; £8E kitchen utensil
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BRETR BRXREEVOLEEENIEEOK /3%
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BREEETE, RBICAV SN AAENRER, Bihd
ZEFOBAECK U C4BOARBUBENIREINT
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BonicOTHREST 5.

EBAHE

1. & #
ZEETRO/NEETHRS T akfiERi &S
BEERAV. Gl OBERINRE, Ry Y
(PE) 11 #{k, ®#Y 7oL v (PP) 128k, &Y 2FL
v (PS) 128k, 727 Yo=Y xF L il (AS)
QWR, T/ Vu=bYbe TH Vv 2F L /RIIE
(ABS) 4 #&fk, RV E = (PVC) 5 #alk, +#ViELY
=Y F v (PVDC) 2#{k, # U x Fu~<vF v (PMP) 1
Bk, KUY x5 VEEAF IV (PMMA) 410K, £ x
FLvFL7yL—b (PET) 28K, £ 5 1 VS (MF)
6RIEB LU F A o v (PA) 10 RIKDEFT 12 g 71 #&
EwThH5, ABSIE, —BICAF L VvEBNE0UAIBA IS
Wi, BREEEOEBFONRNATH 505, HHE
HYE =R T 5 fcHithoRlE & FERkicElBR 21T - 7.

2. EEBLUEE

fEfRkAE: WH-10-CP B, (k59 vHl

BFRFE: BP211D, #v b ) v X (Hosl

AEI: HEY > 28F=RM (F&K 120 mL), %H
(R3¢ L

3. HEBAROMAE

ERBERY ORRERER IRt - 12, AR TELCBE
W, REEREE L cm? X420 2 mL 0EE&OBEHIAELRE
BOVT, iEDBHEETRELLOS, FlicHEL .
B -k BULEL CREEEE L, 7o, 8z AN
FEREORIEEITY, ZEBRAR & L7,
SEFAEELLEH IS 100°CLIFTEHR Y 5815
TH - i, EHEGRBESHBREORE KL, ~7
5 v TIR2BCT LR, 2088/ —, KBLU 4%
Helk T 13 60°CT 30 A& L 1z,

4. EREZYEOUE

AR OIFREEREICHE U 1z, 5UBRIA 200 mL
ZEEBMHOERIICHE LTk y M 7L — b ETHEL
B2[E L 7o 0 BiERREES I AN 106°CT 2 BERME L /2.
ERENZE 7 v 7 — s NT—BRis®R, &L CEBRRRo
EEEARD . BICE L - EHBREE=E L5 =, HEk
B 1lmLE v oERTEN L CRREEMES L.
L, ~TyroBEsE, RBREK200mLEo -4
J—x R L= —TH 5 mL ICEMER FILO®REE
To7. EEMRAIFEOKELEEL Coug/mL &L
7.

ERERSIUEE

1. —EREiEDEREEYE

MF B & U PA DISA O —R & EcklE 10 7 55 kD 7%
FEEYIE4 Table 1 ISR L7,

I ORREIAMER, BHEBEISKS LU 4%FER
TRINTEERA G pg/mL)KilThHb, 20%x %

/= WVTPVCHIF 2HIENL S 5BLT Tug/mL RS
NizDBTH - 1z,

~7 % v Ts, PVDC, PMMA XU PET @ 8 fk 3
NCCTREEBMEIERBARBTH 7. T 50H
WS noBEEcbEREED ST, BREZVOE
AR T/ I8 W S HER S ure.

—F, D THIETIRAT 7 Vit kD 24 kD HER
BBV h, REERPSE I » 7D 145 ug/
mLTHY, PSEAYRBPLPVCHES v 77 4 Vi h
31~69 ug/mL LHEHEWETH - 2. 1B, KafE
ARLIcay 7, TAPEES O MEEN PS EE2
5N 5.

EARFRE I 1) 2 BREEERERFI  Ick B L, F
A% 20 £ 4 A2 56K 22 £ 3 A £ TO— R ARE D&
RiZ18HETH -1, 2D H b, 4%HrEEIC L 5ENXE,
TR, UM Hy TOBERELOPPRIF M B2~
425 ug/ml), PSHEGE 24 (44 B LV 160 pg/mL) T
o, INS5OERERE, WFNLERFTEERE L TR
MENFREEA VYo L0 5V 15 & DEEBEER M T CiAH
Ll itk bbb LifEEsN S, SEORAETIE, 4%
FEft CORFREZYEIVIN S ERBARBE TH- 12
3, EREFERIDSRINS NBS I RRELCB A 308
HBH B, —F, ~N7¥ v Té PPEE 6 (200~5,700
ng/mL), PE B 1 (460 ug/mL) DERPHRE=NT
W5,

Lichi=-T, —eamkiiisomtEs, Wmiss X ols
ERofRSEEShEESICE~7T 4 Y, pHELL
ToOARFZOFERMEES N, ERFERINRISATHS
FJREMEDS B BIGEITIE A% EFEE BN L, £ h LSOOG
W IRBERIRIICEDLE T 20% T & / — b, IROVTKEE
RTBOBEETHBEEZ SN

2. MF OEEEREHE

MF &5, 6 ik DEFEEYE% Table 2 /R L7z,

A%FEEE E 7213 20% = % / — Vv AEBOWRBESIC 3HKE
M5 5~19pg/mL B E N0, AIEESAHBRORE
& ORICBERIIEY Shd, R cB 3HTE
mUf i, ZDAOBETROTNOEM & ERR
RAKmmTH - 1.

L7t3->T, MF TRERSEESNIERIIELT,
TP ARFEE B L U 20% T 5, —VAERIRL, Zhlis
DESICHERRRICEDETKELIZANT S v 23R
5 DOhEY LR S N,

3. PA DEREZEME

PA BI5 10 BRIKDRFEEYEE Table 3I1TR L.

~T7 Y VPN DBHBEE TR, TRTORE D SRFEE
Bypnsktiant, AEMEIR 20% 8 / — VB XU 4%
FeR DI ENE L, B 20% T 4/ —VTIE 10 BiFd 8
RETEUEEOT TR bEWVE (11~28 ug/mL) 2R L
fo. ABBER TR 7 54 Bl BLUBESR 1 BIEVNFELE
WE (128X 0 19pg/mL) 2R Tk, KTHT
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Table 1. Amount of evaporation residue from samples except melamine resin and polyamide

Sample ) Evaporation residue (pg/mL)
Product Material Country
No. Water  4%Acetic acid ~ 20%Ethanol  Heptane
1 Disposable plastic bag PE Japan ND ND ND ND
2 Disposable plastic bag PE — ND ND ND ND
3 Disposable plastic bag PE Indonesia ND ND ND 6
4 Disposable plastic bag PE Malaysia ND ND ND 6
5 Disposable plastic bag PE — ND ND ND ND
6 Zip-lock storage bag PE USA ND ND ND 7
7 Zip-lock storage bag PE China ND ND ND 11
8 Zip-lock storage bag PE Thailand ND ND ND 13
9 Wrap film PE — ND ND ND 6
10 Wrap film PE — ND ND ND ND
11 Wrap film PE — ND ND ND ND
12 Storage container PP Japan ND ND. ND ND
13 Storage container PP Japan ND ND ND ND
14 Storage container PP Japan ND ND ND ND
15 Storage container PP Japan ND ND ND 5
16 Storage container PP — ND ND ND ND
17 Storage container PP China ND ND ND 8
18 Storage container PP China ND ND ND ND
19 Lid of storage container PP China ND ND ND 5
20 Dish PP Japan ND ND ND ND
21 Straw PP — ND ND ND ND
22 Straw PP China ND ND ND 5
23 Straw PP Indonesia ND ND ND 13
24 Tray (Daily dish) PS — ND ND ND 6
25 Tray (Daily dish) PS Japan ND ND ND ND
26 Tray (Curry) PS Japan ND ND ND ND
27 Bowl PS — ND ND ND 6
28 Lunch box PS Japan ND ND ND ND
29 Lunch box PS China ND ND ND 7
30 Lunch box PS — ND ND ND 31
31 Spice dish PS — ND ND ND ND
32 Cup PS Japan ND ND ND 145
33 Cup PS Japan ND ND ND ND
34 Spoon PS — ND ND ND ND
35 Spoon PS Japan ND ND ND 5
36 Soy sauce pot AS resin Korea ND ND ND 5
37 Cup AS resin China ND ND ND ND
38 Bowl ABS resin China ND ND ND 7
39 Lunch box ABS resin Japan ND ND ND ND
40 Measuring cup ABS resin  Thailand ND ND ND ND
41 Measuring spoon ABS resin China ND ND ND ND
42 Wrap film PVC — ND ND 7 49
43 Wrap film pPVC — ND ND ND 69
44 Wrap film PVC — ND ND ND 56
45 Jelly container PVC — ND ND 5 10
46 Salad cup PVC — ND ND ND ND
47 Wrap film PVDC — ND ND ND ND
48 Wrap film PVDC — ND ND ND ND
49 Wrap film PMP — ND ND ND 23
50 Spice pot PMMA China ND ND ND ND
51 Cup PMMA China ND ND ND ND
52 Cup PMMA China ND ND ND ND
53 Measuring cup PMMA Japan ND ND ND ND
54 Cup PET Japan ND ND ND ND
55 Bottle PET — ND ND ND ND

PE: polyethylene, PP: polypropylene, PS: polystyrene, AS: acrylonitrile styrene, ABS: acrylonitrile butadiene styrene, PVC:
polyvinyl chloride, PVDC: polyvinylidene chloride, PMP: polymethylpentene, PMMA: polymethylmethacrylate, PET:
polyethylene terephthalate

—: no indication, ND: <5ug/mL
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Table 2. Amount of evaporation residue from melamine resin samples

Evaporation residue (pg/mL)

Sample Product Material Country

No. Water 4%Acetic acid  20%Ethanol Heptane
56 Cup Melamine resin China ND 5 19 ND
57 Mag cup Melamine resin China ND ND ND ND
58 Dish Melamine resin China ND 13 ND ND
59 Dish Melamine resin China ND ND ND ND
60 Ladle Melamine resin China ND ND 7 ND
61 Bowl Melamine resin  Thailand ND ND ND ND

ND: <5ug/mL

Table 3. Amount of evaporation residue from polyamide samples
Evaporation residue (ug/mL)
Sample Product Material Country

No. Water 4%Acetic acid 20%Ethanol Heptane
62 Turner Polyamide Japan 14 18 28 11
63 Turner Polyamide Japan 17 22 28 ND
64 Turner Polyamide China 6 11 15 ND
65 Turner Polyamide China 7 12 10 5
66 Ladle Polyamide China 7 11 14 ND
67 Ladle Polyamide China 6 19 11 5
68 Cake server  Polyamide China 8 16 21 ND
69 Cake server  Polyamide Japan 6 10 11 ND
70 Tongs Polyamide Japan 5 9 13 ND
71 Tongs Polyamide Japan 5 8 12 ND

ND: <5ug/mL

NRTOHE» S 5~17Tpg/mL B N0, BIEEE
20% T8/ — v A%HERE & B S (KD - T2,

—H, NTI VTR IBRELLEBLT 1l pg/mLRR
Hanis, LwFnostEicBu T ELEEOTTES
BEWEZRL, thoSsElEs 3ELERTH - 1.

L7cts-> T, PA OFHERE, EEMEESNIER
KIBUT, £320%x 9/ —BLU A%TERE5EIR L,
FNUADEEITIIK, ~T 5 v DIEITEIRG 3 DhsEY
EEZ ORI

EZOEFFHVICBVT, SEARBIEREE - AHY
EroEHT 2 ERBEREAEE L. 20RE PA %
KT 60°C, 30NHRET I Lickd, fhoaRkfIEc
HATEL OBERYIPBEHT 2 ARG L. SRE0OH
HETH, PAIR, 20%x 8/ — v A%HERE & B &I
Boteb®D, KT 60T, 30 0MRET S EICEDT
NT OB S NEREMENER L, colEhrs,
AT, KED S 20% x5/ — P ABEERICIAH L P
TVWEEYOSEGEL TWA T ENREIN.

4. BIEEEDLE

BREEEICE T 2 EXEREMEOHEME R 30 pg/mL
PUTFEEDLNT WS, 12120, BHEBER~T Y v D15
&, TomEdAsmigE cREITEAEROBLIAER S LT
BigdE3&ELT, PVC TIZ 150 ug/mL PI'F, PS Tk
240 pg/mL PIF, PMP Tt 120 pg/ml LR, EHEE
#S100°CLLF @ PE 6 £ U PP TI3 150 ug/mL BLF, T
NS5LIAE 30 ug/mL LI T IERES N TV B2:9),

SEIOFHBER TR, K, AUEFRB L0 2065/ —

VORFEEEYEN 30 ug/mL ZHBALFHE R, O
TN HEBRECHEANTSH -7z, kKL, PARIZS (K

L2RED 20% = % / — T3 28 ug/mL & 3RIRMEICIT
WEZR L. PA REEFICRRER YR o Akt
EE‘JZ @F‘%ﬁc 7.

—F, N7 T, BREEWED 30 ug/mL EHE
ArEEHL, PSEIOFYERL 2 v 7R 1 BE, PVCHI
Ty 77 4 NVAIRIKDEFTSBRETH -/, THhHD
BIEIE, BR L 7o & 5 o BB EL Mo SRl & 0 &<
FEENTWAKY, WIFhbAEREEERCEIESL .

¥ i

RO ABEIERARASRE 1288 71 RIEEZHL, 4
EELAR I L 2RREEYELHE L. TORR, &
At o> RERR N Sl 75 A A IR 0 BRI B L TR DR
BESN. TOBRAREIC L D BRBEEYER AR
ORIRE AT T ENTREE 5D, HBREOSR/LE X
UCENMLicERETHS B EEZ LN
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Test Method of Methanol Content in Detergent
Motoh Mutsuca®, Chiye TATEBE, Yoshichika Hirauara and Yoko KawAMURA
"National Institute of Health Sciences:
1-18-1 Kamiyoga, Setagaya-ku, Tokyo 158-8501, Japan;
*Corresponding author

A test method of methanol content in detergent using a headspace-GC method was established.
A 1 g aliquot of test sample was mixed with 0.4 mg of 2-propanol and made up to 20 mL with water.
Then, 5 ml of test solution was placed in a headspace vial. The vial was sealed and incubated for
30 min at 60°C, then the headspace gas was analyzed by GC-FID. The recovery from spiked 1 mg/g
of methanol was 95.6-100.6%. The determination limit was 0.1 mg/g. Using this method, the meth-
anol content in 14 kinds of detergents was quantified. Methanol was detected from two detergents
at the levels of 0.13 and 0.27 mg/g.

(Received August 19, 2011)
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Table 1. Content of surfactant in samples

Suitable for: Content of
Sample Vegetables Plates and surfactant
and fruits utensils (%)
Detergent for hand washing 1*  Household O O 45
2% Household O O 40
3*  Household O O 17
4*  Household @) O 5
5% Household O O 16
6* Commercial O O 60
7% Commercial O O 18
8  Household O 39
9  Household O 42
10  Household O 28
11  Household O 28
Detergent for automatic dishwashing 12 Household O 2
13  Commercial O 0
14  Commercial O <1

*. Detergent subject to regulation under the Food Sanitation Law

BRFEHCHEEH O TRE (ER1~7) ThHE. FRABO
REEEABER X RSSOV Tid Table 1WA L
7.

2. H OB %
A ¢ Milli-Q SP (Millipore#t#) 12X 455
L 7z itk

A% J—)v: HPLCHHTH AV 738

2-7uas)—)v: HPLCH Y 7<7NVFNJvF Tw
2N (k)

Ay ) VIBEER: A5 —V1g®RY, KEMZ
T 1,000 mL & L7223 @ (1 mg/mL).

NEERER: 2-708) — L 1ghkY, KEMAT
100 mL & L7z % @ (10 mg/mL).

NERERE AT NEEEFEE 2 mLIZKE M2 T50 mL
& L7238 (400 pg/mL).

Ay ) —NVEEREE: A5 —VIEEEKO.1~2mL %
®o, NEEERE I mLEML, KEM
ZTEML20mLE L723d O (5~100 mg/
mL).

HSHNA TIV: BEI0mLOT VI Fx v TRANA T
)V Agilent Technologies ft5¢

WA T7NVEET T L PTFE/Z Y 2= 53— T 7 A
V- A TR (BB

3. ¥ B
HFAzua< b5 7(GC): HP 5890 Hewlett Packard
Fan)

HS ¥ ¥ 79— : HP 7694 Hewlett Packard f:#

4. HS-GCRIERM

NA T IVIRE: 60C, V¥ —TRE: 110C, b
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054, ¥ 7V IVv— 7EHEM: 014, EFAE:
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L20mL & L7-d 0% BEREHRE L.

6. & =

HSHNA 7IVICRBEBR T 213 A5 7 — VIR
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CAY ) —=NV&0.2Tmglg B H T 2 AE 6 DRHBRBE L H
WTHRET L7z, HEBW%60CTL0~405MMBRL /L &
DY — 7% Table 2R L7, ZOME, EEER,
REBIE DI22-708 ) — )V OER L IZMEREIC
PR LTIRIT—ETho/2d, A¥/—VBLU2-71
R =N DY — 7 O ERIL 105 TIZRREL, 205
DRETIEIEZ—ELhol. Z070, 254 7IVINERERIX
300 E L7,

FROEHET25~100 mg/mL NEERHFZHEL, &
Y — 7 &% AW TR L UM ERIEIC LD
REREFER L (Fig. 2). TOHE, A5/ —VOEE
RAIY - HREB X OBKD S5 mgmLTHY, W
THhOBEHD 5~100 mg/mL TRFLEREMEZR L.

4. HEBRBAROAR

BATH:TIE, BEERHIIKTHERLTREL VLD
L, REBHREHENZEFLEALERLTVW RN, 20
729, WEORWVEHEHIERICGCIZIEAT 5 2 L SHEE
Thh, ZELZFHERTLIERE 2%, HSEICL2EAB

Ethanol

Methanol 2-Propanol

0 2 4 6 8 10
Retention time (min)

Fig. 1 HS-GC chromatogram of test solution (sample 1
spiked with 1 mg/g of methanol)

Table 2. Relation between vial incubation time and peak area of methanol and 2-propanol

Incubation Standard solution Sample 6

time (min) Methanol 2-Propanol Ratio Methanol 2-Propanol Ratio
10 4,100 5,400 0.76 1,100 5,700 0.19
15 4,200 5,500 0.76 1,100 5,900 0.19
20 4,700 6,100 0.77 1,200 6,000 0.20
30 4,700 6,100 0.77 1,200 5,900 0.20
40 4,600 6,000 0.77 1,200 6,000 0.20

Standard solution: 50 u/mL
Incubation temperature: 60
Ratio: methanol/2-propanol
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Internal standard method

External standard method

4 >
14
8000
2
s 10 g 6000
E o6l S 000
-9
2000
02f
0 0 40 6 80 100 20 40 60 80 100
Concentration of methanol (ug/mL)
Fig. 2 Calibration curve of methanol
Table 3. Recovery test
Recovery (%)
Samples No. Internal standard External standard
method method
Detergent for hand washing 1 100.6 1.7 99.8£2.1
7 99.71+0.4 99.1 0.9
10 97.5+0.0 99.51+4.4
Detergent for automatic dishwashing 12 99.51+3.3 95.6 2.6

Each value is mean * SD of 3 trials.
Methanol was spiked 1 mg in 1 g of samples.
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FLAWw, 22T, ABRBEIIEEAR L EVIEEL 2
BIHICHEBEKTHERLCRAET L L L.
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DY — 7 ARIIEEAKR L IZZFA L TH Y, RBI L 55E
WERLN ok FORD, THhLORBRBHOEER
PRSI A & 7 U b mg/mL, BE4720) 0EBRAL
0.1mg/g THo 7.

MEDKEE, FHVAEB L UEERBRALERE 1RE,
50278 X 1070.13 mglg (0.348 X 170.16 mL/g) MH X
N LH»L, ZOEEERHABEOH13BLT 16T
Hot.

—%, ¥ —ViERESOR»SHBE SR L
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DI BL8RIKITTY /) —VERKEICEARELTWS LR
Ny, BB eANOTHRELLIE XS/ —idiEn
Lipolz. 87— VIEREFORERE LTHRMEINS
B, THRETRAY ) —VEEELEZVWLY ) — ViR
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Sample 1 Sample 6
IS l s
0 2 4 6 8 10 0 2 4 6 8 0
Sample 10 Sample 13
s IS
R Nt
0 2 4 6 8 10 0 2 4 6 8 10

Retention time (min)
Fig. 3 HS-GC chromatograms of typical samples

IS: internal standard (2-propanol)

Table 4. Methanol and ethanol content levels in samples

TIF ) —IVERTIE RS, MORSOEHR T 73 M &

- ya— LCRALZ b DEEZ BRI
ample content (mg/g)
Detergent for hand washing 1 ND* L& B
2 ND* HS-GCEEH W REHI O X ¥ 7 — IV REREF T L
: e oo AEE, EECHET, EEAERTSIELR,
; ND* SIRIES B, ABEON U103 CORE L THETH
6 0.27° 5. 361, EREEETRSEEAIREELN TRV
! - AR LEEH < BB R S BV HIC b A TR
9 ND* &) o7,
10 ND”* CORBELTHCTHRER 4RETMELLEE, 2
11 ND™ 5= VH2RES SRS R L L, FOREEK
Detergent for automatic 12 ND* E¥ 3 BLT 16 TH -7
dishwashing 13 0.13"7
14 ND™ - 25

Each value is mean of 3 trials
ND: <0.1

*: Ethanol peak was considerably larger than 2-propanol,

peak.

*: Ethanol peak was similar to 2-propanol, peak.

~: Ethanol peak was considerably smaller than 2-propanol,

peak.

FFEO—EIE, BEEGHREMERYE BRROE
s - REHRIEGENEHEICL D ERL .
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1) Sato, K. et al. Analysis of residual solvent in natural fla-
vorings by headspace GC using the standard addition
method. Shokuhin Eiseigaku Zasshi (J. Food Hyg. Soc.
Japan), 45, 302-306 (2004).

2) Tatebe, C. et al. Analysis of residual solvent in thicken-
ers by headspace gas chromatography using a standard
addition method. Jpn. J. Food Chem. Safety, 16, 78-83
(2009).
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Improvement of 2-Mercaptoimidazoline Analysis in
Rubber Products Containing Chlorine

Reiko Kaneko" ¥, Nahoko Hangisur' and Yoko Kawamura®

"Tokyo Metropolitan Institute of Public Health;
3-24-1 Hyakunin-cho, Shinjuku-ku, Tokyo 169-0073, Japan;
*National Institute of Health Sciences:

1-18-1 Kamiyoga, Setagaya-ku, Tokyo 1568-8501, Japan;
*Corresponding author

An improved analysis method for 2-mercaptoimidazoline in rubber products containing chlorine
was developed. 2-Mercaptoimidazoline (20 pg/mL) is detected by means of TLC with two developing
solvents in the official method. But, this method is not quantitative. Instead, we employed HPLC
using water—methanol (9 : 1) as the mobile phase. This procedure decreased interfering peaks, and
the quantitation limit was 2 pg/mlL of standard solution. 2-Mercaptoimidazoline was confirmed by
GC-MS (5 pg/mL) and LC/MS (1 pg/mL) in the scan mode. For preparation of test solution, a soak-
ing extraction method, in which 20 mL of methanol was added to the sample and allowed to stand
overnight at about 40T, was used. This gave similar values to the Soxhlet extraction method (offi-
cial method) and was more convenient. The results indicate that our procedure is suitable for analy-

sis of 2-mercaptoimidazoline. When 2-mercaptoimidazoline is detected, it is confirmed by either GC/
MS or LC/MS.

(Received August 19, 2011)

Key words: 2-X V% 7+ 4 I ¥V Y v 2-mercaptoimidazoline; 3§ %5 I A rubber containing
chlorine; 288 equipment; B3 package
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run7lL ryIaEE: BROTASE (ARBNATF
REETHo I FAREZER L), EREERST
im1fE, PR I4EREFREE IO THE.

2. BE SARBIUEEDTE

2ANATIAIFY v MEIS%LLE, HEILK
TEMRE, 25 /—V: BHBEEIsu b TITH, 2-
ANHT M IF) VBER: 2. AVAT ATV
Y 200mg %D, AF ) —VIZHEH»LTI00mLE L
oo TOWOSBLUF1ImLERY, A5/ —-VEMZT
100 mL & L72(10, 20 ug/mL).

HPLCH2-ANH T M4 I FV Y VBB ER: B
W (20 ug/ml) 1, 2, 5mL %KD, TREFNRA S/ —ViC
BALTIOmLE L ZhoDEBLUEERESE
5mL&EHD, TNZFRITKEMATIOmMLE L72(1, 2
5, 10 pg/ml,).

3. = B8

HPLC : 1200 series, Agilent Technologies #1: %

GC-MS: Voyager, Thermo Fisher Scientific #1%

LC-MS: Quattro Ultima Pt, Waters f54

4. AEREHOFER

1) YvIRL—iE AR, RNWEOBREIEE] H
BB (SRR iy, AMARICHT L22RR10g
EANRAY J—Na5smLEMAY v 7 ALV —HIBEFHFIC X
D8RI L7z, ABL, 2F /- TREET7I X0
ok, AlEEEEEDELHMBEABEL Y
1mL& L2borREBBRE L.

(2) BELE MYLAFEB10gE A% /-1 20mL %
0mLOERA 7 I AITICAR, B L T4COER
FICAN—K (W16HH) HWEL TRELZ. ZhiE5
BL, A7/ —=NVTREET7IXa%T58%, AL
WEEHLE-HMBEZEHEL ImL 2 Ld 0% RERBR
L7

5. 22 X)VAT R EFVUVDBRHBLUEE

HPLC

RERBWICAREMZ T2mL e L, 2 iZA#0.45um
DRLE 7 4 VT —THB LD O% HPLC HABREBR
L% IhEUTOUESHFCLIDAUELE. Bohi
¥ — 7 @D 5, HPLC ABEEBROBRERICL D EE
To7.

HPLC %%

719 5 ZORBAX Eclipse XDB-C18 (4.6 mm i.d.X
150 mm, #ifE5 um) Agilent Technologies#t8, # 9 A
mE: 40C, BE#HM: K-2% 7 —n(9:1), WH&E:
1 mL/min, 1% UV(238 nm), JEAE: 5L

6. 2 ANWAT =TI DR

2ANHT A IFTY VERBENTBEOHRE,
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Fig. 1. HPLC chromatograms of 2-mercaptoimidazoline

(1) standard solution (10 pg/mlL), (2) polychloro-
prene rubber containing 2-mercaptoimidazoline 0.8
part extract (4-fold diluted test solution, 6 ug/mL),
(3) 2-mercaptoimidazoline uncompounded rubber
extract, (4) 2-mercaptoimidazoline uncompounded
rubber spiked with 20 pg/mL extract (10 pg/mL),
(5) sample solution (1.8 pg/mL)
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GC-MS 4 MAIOHBEZIPR LI ENTER., ZOBRFEIZLIITESE

A5 At VF-5HT(0.25 mm i.d.X30m, [E/E0.1pm)
Varian#t#, 7 95 4iEE: 150C—5C/min—200C, *
ANOEE: 250C, 4 ¥ —7=4 ARE: 250C, Fx
U¥ —HRZ: He, 1.0 mL/min, 7 EAE: 1ul, 14 ViEER
B 250C, 44 V{LBIE: 706V, #lEE— F: SCAN
(m/z: 40~150)

(2) LC-MS REEH#* THLHOLC-MSIZfL,
BONTZTAARY VL DFEREL 2.

LC-MS &

#15 A Inertsil ODS-3 (2.1 mm i.d.X 100 mm, REE
5um), (Bf) V—x A v RAE, ST ARE: 40T,
BEHE: K-2F /=1 (9:1), & 0.2mL/min, 1%
Vb ESI(—), Fr¥5 Y —EE: 25kV, 1 F YRR
B 120C, BMEEEE: 400C, BMBEETSARE: N,
650 L/hr, I — Y H AFWE: N, 50L/hr, 2 — VY EE
25V, lEE— F: SCAN (m/z: 50~150), FEAE: 5puL

EREBRUEZE
1. HPLCICLD2-XIVAT M EZHFVUIDOBES
FUEE

HERBICOWTHRET 2T o7z, BHERIZOWTE,
2-ANHAT AL IFVY OBKRINTDH 5 UV238 nm
FRBERE Lz, FFREHICA Y /v EAWTHlE
LizkZ A, 22ANVH T AL IFVY ViZ13HICE—S
DRI L7275, RERBEIZO W T FEICHE S h 72w
FlickaPEFROON, MEARETHo . £ T2-
ANVAT A IFVY PEKICERT 5 (2¢/100mL) &
s, RBRBERICFAEOKEMR 2L ZABHBORRNE
MIAHH L 720, »B%T-72. TOBMECLD, BE
HORMA DL BHRE SN, HRNICHBRBREAIMEHE S
Nt EZONL FRBEBHOKOEELZED,
KeAF ) —=VORE(9:1)THILICL)EAEOR

W2-ANVAT L IFVY v ORBERRE 170 E 02
LELHMBELDo/. COWEERBICLYRELZE— 228
Boh, BEY—7IIFCROLNL o7

HPLC AE#BEOHPLC Y 0~ 7 F A % Fig. 1(1)
WCRLZ 22ANVAT A IFYVY) VIEERBRORER
(1~10 pg/ml) FHEFREE0.999 &L RIF TH o7 F2FE
BRI pg/ml GEEAD 2pe/8) THY, TLCIC X
BRBHEOBRBIRA(20 ng/g) D100 EREIE SN
7z,

2. HEBEROFAR

2ANA T M IFVY) VEEBLUEREOI TS
LydAY— b2 HWT, TAHOLANIT L IFY
Y Y OHBEFITOVTRE EITo 7.

FTRAEEILHEY, 25— V45 mLTY v 7 R
Lg% O C SRR 21T - 72, REBEICIEEE
DORIRIZODWTERIT R VAR %2 BT 5 72088 L
T FRBRENMEELBEREEERITY, Yy s AL
EHB LA MELARBICAY ) —20ml 21
40T T—HEEML 21T o 7.

BETAY— I D2LANVAT L IFTY VL, Zh
Zhn=3TV v 7 AL —i420+4.2, BiEE48.0:
6.8 ng/lg &, BIZRASE,LZNULETH- 1. EBEAE
DI LY — b SRS Nhd o2 (Fig. 1(2), (3). Bl
Xy EBERoOREIE, BiEE, SEE BReEEE
BEEL2VEREEOHEPOREBEEVELY THLLEZLN
7z.

3. 2 X)ATRA=ZHIVUVOMHER

GC-MSBIULCMSZHWT2ANAT ML IV
Y Y OMEREITo 7

(1) GC-MS GC-MSIZ2oWTiE, 22AVH T M4 3
T EHENTC L mCHEE LI VWY, Bk
DRV Y AFNIOFHCRTOIum EBEEOE VD

4.33

2-mercaptoimidazoline

(min)

Fig. 2. GC-MS scan chromatogram of 2-mercaptoimidazoline standard solution (5 pg/mL)
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A HWTSCANE—- FCHRELZZEZ 5, ¥—213K
HWENZZD, NELF=) Y 7DDV BREFRTH -
oo L UBBEEE S LChpg/mLIC A%/ — Vv CHREL
PBE T2 ANAT A ITISY v OFFAFD1028
X104, 797 AL P4 F Y DIIBRNIEER, TR
N7 ML BHERNFTRETH D Z L b oz, BEE
WowArza< Mg A (REER437) BLTARS
FVEFig 2B X UBIIRLE. A% ) — VB TH A7
ORBEEORNHIZZCEFLTEY, Ak -oTide
NOILAWEOTEEDIEZEZ SN &2, LC-MS
WL BMETEIT o 72,

(2) LC-MS LC-MSIZ2 W TiE# J & (CInertsil
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Fig. 3. GC-MS spectrum of 2-mercaptoimidazoline stan-
dard solution (5 pg/ml.)

0ODS-3 #HWwTHKE L7, SCANE— FT, HPLCHE
B pg/ml, T, 22ANVAT AL IFVY D M—
H 43 >®101, 757 A2 b Y D8INHAD LN,
TAANRYT PIVIZ X BHERENTERTH o 72, T 7250% K
BHTH B0, GC-MSIZHE L TREERNAICL 5
WESY o7, HPLCHEEBERORAZa< b7
5h (REEH1493) BIUAXY P VEFig 4B LK
51T L7

4. ANINEUGER
UEXD2ANVAT L IFYY V&, BEMBEIC
IOREBBHEAREL, HPLCIC X W HIET A 2L
o, TOFBEERV, 22X VAT IV VERE
orraFLyITAY—b1lgll, EERE(20pug/ml)
Z1mLAMLn=3 CHRMENABRET> /2. ZORE
98£2% D BiF 7% EUNLE AR 5 7= (Fig. 1(4)).

5. MERIOO07L Y ILDRIERR

Ao EErH, Tlrzone sy ITAEBLUA
MEERRNR1IEE =3 THELZ. TOME Wk
WMIEPS2ANVA T ML I 5 3.610.2 pg/g 3R
H & iz (Fig. 1(5)).

6. JLBBFD2-AIVAT M EFIUIBSEEDR

R

RO FEE A, EEPrS6PABDO2-2 VAT M
ISV COSEHEEsUR T L Yy TAY— B LUV
M4ERETEXRDIL AN T N, IV VEBFER
n=3THlEL7. Z7unsLyITai—EfEHED
48 nglg i 5 2.8 nglg, EFREEIRITIER (BEHEICLS
TLCHIZE) @ 20pg/g bS53 1pglg s, EH56HRD
LTw/ MEXD2.AVAT M, I FVY ViZmeRiE
HEHTH 5720, BLUEBRRE CFRIEE RIS ICHEE S g
T5. BRHLLoTHILIIHMLTBY, BIENICESR
BRI LT 2 e 50 07z,

/

’\ 2-mercaptoimidazoline

\

(min)

Fig. 4 LC-MS scan chromatogram of 2-mercaptoimidazoline standard solution (1 pg/mL)



56

E#EE Vol 53, No. 1

100
101 [M-HI-"

%

89
D~MMM
50 TE 100 125 150

m/z

Fig. 5. LC-MS spectrum (negative mode) of 2-mercapto-
imidazoline standard solution (1 pug/mL)
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Abstract

Test method of arsenic and test method of lead in detergent were established. Test method of arsenic content is as followed.
Sample (fatty-acid type detergent: 5 g, non-fatty-acid type detergent: 1 g, detergent for automatic dish washer: 0.3 g) was dissolved
in 150 mL of water. The sample solution (5 mL) was passed ODS mini-column. The elution was made up to 10 mL with water. The
test solution and arsenic standard solution were added HCl and potassium iodide solution each 1 mL, and measured by AAS or ICP
equipped with hydride generator. Determination limits were 0.005 pg/mL sample solution (as As203). Test method of lead content
is as followed. Sample was dissolved in 120 mL of water. If this solution was alkalinity, the solution was neutralized with 2 mol/L
of nitric acid, then made up to 150 mL with water. The test solution was measured by AAS or ICP. Determination limits were 0.1
pg/mL test solution. These test methods were very easy. Using these methods, the content levels in 10 products were determined.

Arsenic and lead were not detected from all products.

Keywords : BEi##]. L. &, BEFIOELER, FET I X0 HTTE

detergent, arsenic, lead, atomic absorption spectroscopy method, induced coupled plasma-atomic emission

spectrometry method

I #8§

BITOEREEETIIAERORERHRDD., HiEH
DRI BREINTEY. ol XoRBEBROTEEDFIMS
NBIENEHESNTVALDR RS (B - RED
FUBRERAREH) 1200 TIE, RO BKELTeE, &
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INLDIBLLEBIVELBIIOWTIE., SRR
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Fla &I wike# (RIEBREER) T30 IR
B Rt R LSt o Bkig A GEIRIFEERTEEH]) Tid 150 1%
WKTHRLAZDORRABEREL, REI=ZBEZeE®
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PHETALENDH D, S50, IhOHRBRIEICBIILETE
HEFDTNOEEZHRICIVHETLODOTH B0,
ANBHBREVPAVRSLTCBREERELIT) LV RETH
5o

DI BT ORBEIIOWTIRE L OMBEANEET
B0, BOHSIESNARWIRIEASRVTED, ThbORE
BEBHETLIHLORBRENLETH L, F2CTEHME, E
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FEEEHD) ~OBAIZOWTHRET L7

I XEB7GE

1. &8

FRRVEVEERA] 7 Bfh (TRIFERRUEE R 3 Wtk JERRRS
BR AERIRA 4 105 BLUARBERSEH 3%k, ho
WEBO#EGZOTLS, IR, FEEERIOEEB IO
B, ¥L—MIOESOFELETEBLTGERL, £
FLOFEMIZOWTIE Table 1IZR L7, B, HRIRB IO
BHRROBERNI TV =I5 —F 23 THRLT
Bl b0 R HG, HAROERERIZZOT IHEH
L7zo

7K : Milli-Q SP (Millipore #H#1) (2 I DHEHL -8k

THEE  BE 60% MBHEOWH. HR: 8E36% FES
BHEH. ZEtTeE (Ax0:) ' &5E998% UEVT
ITNEY 9 F xS () &

I A 74 1995% Lk, ek FIOGMEETEE ()

LAY T LEE  FTEAY) 7410 g BERD . KEMZ
T50mL L7200

L RBEFE: ¢ REE R (& F 1,000 pg/mL, SCP
SCIENCE ##) 1.9 mL #$%D. KEMZAT25 mL L7z
@ (As203 £ LT 100 ug/mL)

C RAREE CRBEERE I mL 2R, KEMAT
100 mL L., ZOE 0.5~ 10 mL #¥%0. KT 100
mL &L723® (As205 £ LT 0.005 ~ 0.1 pg/mL)

FMZ MR - & & 1,000 pg/mL. SCP SCIENCE #

AT HE T - SMEHEIEE | mL 23RY . AKEMAT 100 mL
EL. ZOBW 0.5~ 10 mL 5D, KEMATS0mL &L
725 (0.1 ~ 2 ug/mL)

ODS 3=/ 74 Sep-Pak Plus C18 (360 mg) . Waters #-#4

3. BE
BEFWREHEET : AA-6800. BEL{Er () #
BFRSEEE EKRL B ELE  HVG-1. BEE/E
At (k) B
FEEE T IACE NS A EE | SPST800. 1 I—
AVARIIVAY (BR)
FEBETIATREES N TEBRKELY FAELE
& : THG-1200, EA4I—A Y AYNAY (k)

4. BlEEM
1) RFWAKE (AAS) &
Sy 7ER 12mA (vFE) BIU10mA (8)
TV =A% 47 Air-CzH,
PRBEA A E © 2.0 L/min
BERE 1937 BLN197.2nm (B ). 283.3 nm (&)

2) BEESTIIIRANISH (CP) &
EEELND 1.2kW

TIRXTHAGE - TVT ¥ 16 Limin

RV AFE - TV 0.6 Limin

F ) Y—FAJE 7T 035 L/min

HISERE © 193.696 XU 197.197 nm (B FE). 220.353 nm
(88)

5. HBRAARDAR

1) EERBE

B (BBRAER RS H) 05 g FERBRFEERIEG A 1g. &
VEARFIBEIEH] 0 0.3 g) ICAKREINAT 150 mL & LEUEHAR &
Lize XF/—=NBLUKZIOmLTIAYF1amrrLiz
ODS I=H FAIZEREHATE SmL. IRWTKR4mLEEAL.
BONLEHIEICKEMZ 10 mLICERLUREBRIERE LT,
REBUB LU EEEATICER 1 mL BLoavity)
TABERSE 1 mL E2I0Z 15 FERER. KRB ERE
THRELT: AAS F/213 ICP THIEL 7z L RIERBEROK

Table 1. Detergent sample information

Wash subject
Sample No Form Content of Composition of
P : surfactant (%)  chelating agent Vege;ab}te and o and utensil
Tui
1 Liquid 28 O
Fatty acid based 2 Liquid 28 Citrate o)
detergent
3 Powder 61 O
Detergent for 4 Liquid 38 Citrate 0 O
hand wash " .q _
Anti-fatty acid 5 Liquid 17 O O
based detergent 6" Liquid 5 Citrate O O
7" Liquid 60 O O
» 8 Granule 1 Citrate O
]).etergenf for autor.natlc 9 Liquid ) 0O
dishwashing machine
10 Liquid 0 Citrate O

*] : Hand wash detergent that does not contain surfactants other than higher fatty acid salt or higher fatty acid ester

*2 : Hand wash detergent excluding fatty acid based detergents

*3 : Detergent with which regulation of Food Sanitation Law is applied



