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Tablel. LC/MS/MS Conditions for Determination of Melamine

Col Cosmosil HILIC
o (2 mm i.d.x150 mm, Sum)
Column temperature 40°C
Flow rate 0.2mL/min
. 20 mM Ammonium formate-
Mobile phase Acetonitrile(2:98)
Injection volume SuL
Tonization ESLpositive
Analysis mode MRM
Ion-spray voltage 5000 V
Ion-spray temperature 600°C
Declustering potential 61V
Curtain gas 40 psi
Collision gas 4 psi
Neblizer gas 50 psi
Turbo gas 80 psi
MRM Transition Collision energy  Collision exit
(m/z) (eV) potential (V)
127—87 29 14
127—68 39 10
o)
(A) —>
e
o 2 4 & 8 0 2 4 6 8
Time(min) Time(min)

Fig. 2. HPLC Chromatogram
of Formaldehyde Standard
(50 ng/mL)

(A) : Formaldehyde

Fig. 1. LC/MS/MS(MRM) Chromatogram
of Melamine Standard(50 ng/mL)
(A) : m/z127—87 for Quantitation
(B) : m/z127—68 for Confirmation
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Table 2. HPLC conditions for Determination of Formaldehyde

Column GL Siences ODS-3 (4.6mm i.d.x25 mm, 5pm)
Column temperature  50°C

Flow rate 1 mL/min

Mobile phase Water/acetonitrile (4:6)

Injection volume 10 pL

Detection UV 355 nm
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Table 3. Methods to Determine Migration of Melamine
from Melamine Tablewares

Food-Simulating kinds of Foods

Temperature Time

Solvent

Water Aqueous foods 60°C 30 min

4%Acetic acid Acid foods 60°C 30 min

20%Ethanol Alcohols 60°C 30 min

0 Oils, fats 250C 60 mi
cptane and fatty foods i
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Extract of food-simulating solvents dissolved in 1 mL of water-acetonitrile (1:1)

Load to Bond Elute PSA 500 mg"

All Eluate +1 mol/ L HC10.13mL
Load to Bond Elute SCX 500 mg?

Eluate

\ Evaporate to dryness

Residue + water-acetonitrile (1:1) 1 mL
Sonicate 5 min

Filtrate

Test solution

Elute with 1 mL of water-acetonitrile (1:1)

Wash with 2 mL of 0.1 mol/L HCI ,followed by 1 mL of methanol
Elute with 25% ammonia solution-methanol (1:1) 5m L

1) Conditioned with 5 mL of methanol ,followed by 5 mL of water
2) Conditioned with 5 mL of methanol ,followed by 5 mL of water-acetonitrile (1:1)

Fig. 3. Clean-up Procedure of Food-Simulating Solvents
for Determination of Melamine

Table 4. List of Samples and Migration Levels of Melamine and Formaldehyde into Water

Sample Coul}tr.y of Way of Purcase .IndicationT) Migrat‘ion Level (ng/ cmz)
origin Washer of Dishes Microwave Oven Melamine Formaldehyde
Bowl-A Japan Mail-Order O X 5.4 36
Bowl-B Japan Mail-Order O X 5.4 6.0
Bowl-C China Over the Counter X X 35 52
Bowl-D China Over the Counter O X 60 36
Dish-A Japan Mail-Order O X 47 35
Dish-B Japan Mail-Order O X 13 21
Dish-C Japan Mail-Order O X 110 89
Dish-D Thiland Over the Counter — X 7.5 180
Rice Bowl-A Japan Mail-Order O X 71 85
Rice Bowl-B Japan Mail-Order O X 5.0 17
Cup-A Japan Mail-Order O X 23 140
Cup-B Taiwan Over the Counter - - 62 95
Spoon China Over the Counter — — 19 82
1) O: usable, x:unusable, —: no indication
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Fig. 4. Migration Levels of Melamine and Formaldehyde
using Washer of Dishes
(A) : Melamine (B) : Formaldehyde
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Fig. 5. Ratio of Migration Levels of Malamine Compared with
Samples before Using Washer of Dishes and Microwave oven
(A) : Cup-A (B): Cup-B
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Fig. 6. Ratio of Migration Levels of Formaldehyde Compared with
Samples before Using Washer of Dishes and Microwave oven
(A) : Cup-A (B) : Cup-B
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Table 5. Migration Levels of Melamine used Water,
4% Acetic acid, 20%Ethanol and Heptane

Migration Level (ng/cmz) 7z (Table 6) . %@ff‘?ﬂr%; @??i&iol4~019 mg/kg (ﬁ[:‘l__[l:])

Sample W 4%Acetic  20% Ly, BENECXAEAEFORAT IV ERBRES
at acid Ethanol Heptane N = 3 B R
S 7 > > NI m@g@WUTT%ot.iti%7\{ﬁh%m@&§
Bowl-B 54 10.0 88 ND AMEFEBMHATHY, BHLORE - NIAR TRMA AT
BBOW}-S 2(5) 13090 ig Eg IUBIE OB S LT AL RV, T
D?:;II-A 47 38 28 ND D EMND, BEAD AT I ABRAERIONT, AT
Dish-B 13 29 27 ND RN B SR DO FTREME IRV E B 2 BTz,
Dish-C 110 150 55 ND
Dish-D 7.5 11 7 ND
Rice Bowl-A 71 120 60 ND
Rice Bowl-B 5.0 88 7 ND
Cup-A 23 64 16 ND
Cup-B 62 150 54 8.3
Spoon 19 14 15 ND
Table 6. Calculation of Estimated Contamination Levels of Melamine to Foods
Tableware Food
Sample Migration Level Surface Area Migration Level Food Weight Calculated estimated
per Surface Area 4 per Tableware filled in Tableware Contamination Level
Dish-C 150 ng/em? 77 e 150x77=11.55ng 60 g 11.55/60=0.19 mg/kg
Cup-B 150 ng/crn2 90 cm’ 150x90=13.50ng 100 g 13.50/100=0.14 mg/kg
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ROBHRPORAT I VOERBIEDOIL2LU T TH-T-.
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Survey of Migration Levels of Melamine and Formaldehyde from Melamine Tablewares
Nahoko HANEISHI', Reiko KANEKO", Mari KOBAYASHI', Mitsuo NAKAZATO" and Yoko UEMATSU"

Melamine and formaldehyde migration levels resulting from repeated dishwasher use on melamine tableware were surveyed.
Melamine migration levels decreased as washing cycle number increased, whereas formaldehyde levels increased. Heat damages
melamine tableware, leading to the release of formaldehyde; thus, drying temperature after dish-washing should be low. Melamine
contamination levels in foods were estimated. The maximum estimated level of melamine in foods was 0.19 mg/kg, which was below

the quantitative limit of melamine in food.

Keywords: melamine, formaldehyde, melamine tableware, washer of dishes
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