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4,4'-Diaminodiphenylmethane Migration from Nylon Kitchen Utensils using
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ABSTRACT - In order to cope with risk issues of overseas on 4,4'-diaminodiphenylmethane (4,4'-MDA) known
to used in the production of polyamide resins, we investigated on 4,4'-MDA migration from plastic cooking utensils.
93 samples of plastic cooking utensils were collected from the retail markets in 7 major cities of Korea during March
to June, 2007 and 4,4'-MDA levels migrated to food simulants, water, 4% acetic acid, 20% ethanol and n-heptane, on
plastic cooking utensils was quantified by liquid chromatography with tandem mass spectrometry (LC-MS/MS). 4,4'-
MDA was detected in 14 samples, and the levels of 4,4'-MDA migrated to food simulants were in the range of 0.001
~ 0.026 ppm. Among them, the 4,4'-MDA migration amounts of 2 samples were above 0.01 ppm defined by the EU.
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Fig. 1. The chemical structure of 4,4'-MDA (4,4'-Diaminodiphe-
nylmethane, 4,4'- Methylenedianiline).
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Table 1. LC/MS/MS conditions for the determination of 4,4'-

MDA
Parameters Conditions
C8 (UG 120, 5 um particle size,
Column 4.6 mm L.D., 150 mm length)
Mobile Phase Methanol : Water = 75 : 25 (v/v)

Column Flow Rate 0.3 mL/min
Injection Volume 20 uL
Column Temp. 40°C
Ionization Mode Positive ion electrospray
Capillary Temp. 350°C
Collision Gas Ar
Collision Voltage 23V
Precursor Ion 199.123 m/z
Fragment Ion 106.065 m/z
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Fig. 2. Positive ion trap tandem mass spectrum of 4,4'-MDA in methanol.
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Fig. 3. Chromatograms of 4,4‘-MDA standard and samples in food simulants, water, 4% acetic acid and 20% ethanol.
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Fig. 5. IR absorption spectra of plastic cooking utensils samples.
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Fig. 6. Distribution of country of origin for analyzed nylon cook-
ing utensils samples.
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Table 3. Monitoring of 4,4‘-MDA from nylon cooking utensils
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Samples 4,4'-MDA, ppm (No. of samples)
type number water 4% acetic acid 20% ethanol n-heptane
potato masher 1 ND ND ND ND
slotted spoon 6 ND ND ND ND
soup ladle 15 ND ND ND ND
turner 61 ND (50) ND (48) ND (48) ND (60)
0.001-0.026 (11) 0.001-0.021 (13) 0.001-0.017 (13) 0.001 (1)
spoon 4 ND 01.\332(2) 01.\(1)]31(2) ND
tong 4 ND ND ND ND
knife 1 ND ND ND ND
fork 1 ND ND ND ND
total 93 ND(82) ND(79) ND(79) ND(92)
0.001-0.026 (11) 0.001-0.021 (14) 0.001-0.017 (14) 0.001 (1)




216 Miok Eom et al.

Arodle UdE A 11 FEAM AESAIEUR 4.4
MDA7} o8 5= Ao 2 Jeptou n-Feke A1est 4
Folle N FEAAT vEke) 44<-MDAV} ol o).
olF FTHAF 71F2 001 ppmS ZFHsH= AT 2 &
ot

g2y

l‘-II:I

1. OECD SIDS : Risk Assessment 4,4'-Methylenedianiline, UNEP
Publications, 1999.

2. U.S. Department of Health and Human Services : Toxicolog-
ical profile for methylenedianiline, 1998.

3. International Agency for Research on Cancer (IARC) - Sum-
maries & Evaluations, 39: 66, 1986.

4. Health & Consumer Protection Directorate-Genera : The Rapid
Alert System for Food and Feed (RASFF) Annual Report, 2005.

5. http://europa.eu.int/comm/food/food/rapidalert/index_en htm.

6. Danish Institute for Food and Veterinary Research(DFVF) :
Menorandum for an acute case of primary aromatic amines
migrating from cooking utensils, 2004.

7. State Laboratory of the Canton, Basel City : Plastic cooking
utensils / aromatic amines, 2004.

10.
11.

12.

13.

14.

15.

. Perharic, L., Golja, V., Zoric, A. and Luci, M : Primary aro-

matic amines in kitchen utensils in Slovenia, Toxicol Lett,
164S, S278, 2006.

. Commission Directive 2007/19/EC, Official Journal of the

European Union, L 91-36, 2007.
http://www.access.gpo.gov/nara/cfi/waisidx 07/21cfrv3_07.html
Pinheiro, H.M., Touraud, E. and Thomas, O. : Aromatic amines
from azo dye reduction; status review with emphasis on
direct UV spectrophotometric detection in textile industry
waste waters, Dyes and Pigments 61: 121-139, 2004,

Krull, I. and Swartz, M., : Determining limits of detection and
quantitation. LCGC 16(5), 464-465, 1998.

Luu, H.D. and Hutter, J.C. : Pharmacokinetic modeling of
4,4'-Methylenedianiline released from reused polyurethane
dialyzer potting materials, Inc. J biomed Mater Res 53, 276-
286, 2000.

Mortensen, S.K., Trier, X.T., Foverskov, A. and Petersen, J.H. :
Specific determination of 20 primary aromatic amines in
aqueous food simulants by liquid chromatography - electro-
spray ionization - tandem mass spectrometry, J Chromatogr
4, 1091, 40-50, 2005.

4F¢ 97124 288 BN 75 A7, 4F
o) eFE A AFEIA, 2006.



