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Determination of Antioxidants in Plastic Products in Contact with Foodstuffs

Nahoko HANEISHI , Reiko KANEKO , Keiichi FUNAYAMA and Shuzo OGINO

A determination method of 10 kinds of antioxidants in plastic products in contact with foodstuffs was developed.
Decomposition of antioxidants in the process of concentration by decompression was controlled when more than 10 the
times amount of di-a -tocopherol was added to plastic products.

The determination limits of the 10 antioxidants were 2 g/g each and their recoveries when added to a polyet hylene

product were shown at over 90%.
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Table 1. List of Antioxidants used for Plastic Product

Trade name Chemical name Reagent  Grade  CAS No.
Factory®
Phenols
- BHA (1) 4-hydroxy-3-tert-butylanisole A Extra Pure 121-00-6
BHT 2) 2,6-di-tert-butyl-4-methylphenol A Extra Pure 128-37-0
. Ant-W 300 (3) 4,4'-butylidene-bis-6-tert-butyl-m-cresol A Extra Pure 85-60-9
Irganox 1076 (@) n-octadecyl-3-(4'-hydroxy-3'5'-di-tert-butylphenyl)propionate A Extra Pure 2082-79-3
Topanol CA () 1,1,3-tris-(2-methyl-4-hydroxy-5-tert-butylphenyl)butane B not specified 1843-03-4
Phosphites
Adekastab PEP-8 (6) distearyl pentaerythritol diphosphite C not specified 3806-34-6
Irgafos 168 (7) tris(2,4-di-tert-butylphenyl)phosphite D not specified 31570-04-4

Adekastab PEP-24-G (8) cyclic neopentane tetrayl bis(2,4-di-tert-butylphenyl phosphite) C not specified 26741-53-7
Thiols

DLTDP () dilauryl 3,3'-thiodipropionate A Extra Pure 123-28-4

DMTDP (10) dimyristyl 3,3'-thiodipropionate A Extra Pure 16545-54-3

1) A: Tokyo Chemical Industry Co.,Ltd.
. Imperial Chemical Industries Limited
. Asahi Denka Co.,Ltd.

: Nihon kagaku Joho Co. Ltd.
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Table 2. List of Antioxidants for Examination

Antioxidants Abbreviation Reagent Factory® Grade
dl-a -Tocopherol AT A Garanteed Reagent
Ascorbyl Palmitate AP B First Rate
Propyl Gallate PG B First Rate
Pyrogallol PY B The Highest Quality
1) A : Tokyo Chemical Industry Co.Ltd.
B : Wako Pure Chemical Industries,Ltd.
60 mL 40 1 mL
2 mL
10 Table 1
4 dl-a - AT 10
(AP)
(PG) (PY) Table2 1 mL
2 mL
10 mg 1 mL
10 mL 60 mL 40 1 mL
2 mL
(0.1 mg/g) AT 1 mL
13N AT (1 mg/mL) 1 mL
60 mL 40 1 mL
2 mL
JFC300
HP FID 2 g AT
(50 mg/mL)1 mL 30mL
/ VOYAGER 15
30 mL 40 1
GC mL 2 mL
HP-1(0.53 mm i.d.x 15 m, 0.15 ym)
80 (1 min)-»10 /min-320 (5 min)
250 300
( 10:1) 1uL
He 30 cm/sec Fig. 1 10 (0.1 mg/mL) GC
GC/MS
Ultra-1(0.2 mmi.d.x 25 m 0.11 py m) 2~1000 p g/mL
200 250 0.5 y g/mL 10
( 30:1) 1uL (S/N=3)
70 eV GC
Irgafos 168 1 mL AT AP PG PY 23
(0.1 mg/mL) 1 mL Irgafos 168
60 mL 40 1mL
2 mL Irgafos 168
AT PY 4
Irgafos 168 1mL AT PY AT
0.1,1 10 mg/mL) 1 mL
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Fig.1. GC Chromatogram of Antioxidants spiked 100u g/mL
BHA BHT Adekastab PEP-8 Antage-W300 Irgafos 168
Irganox 1076 or DLTDP Topanol CA Adekastab PEP-24G DMTDP
AT 1 mg 90 %
AT AT
10
Table 3 Irgafos 168 AT AP PG PY
AT Irgafos 168 88 % Table 4 AT
PY(86 %) AP PR 10
AT PY
BHT
BHA

Table 3. Effect of Antioxidants on the Residue of
Irgafos 168(7)

Recovery(%)”
AT AP PG PY (80 96 %) (43 77 %)
Residue of 77 88+5 77+ 10 73+5 86%5 (62,70 %)
1) meanx SD(n= ) AT 10 AT
2) shown at Table 1 10
90 % AT
100
. BAT
g %0 opY
£ w0
s 10 AT
o 70
i 10
& B0
[+
50 1 50
O.img mg 10mg 1,000 p glg 2,500 u glg
Armount of AT or PY AT lg
Fig.2. Quantatitive effect of AT and PY 25 mg
Irgafos 168 were spiked 0.1 mg Irgafos 168
2¢g Irgafos 168 1 mL
AT PY (A AT (B
Fig2 0.1mg Irgafos 168 AT PY 0.1 GC Fig.3 A Irgafos 168
1 10 mg Irgafos 168 1 2

PY B 1 2
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Table 4. Residue of Antioxidants spiked 100ig
Operate Recovery(%)”
Conditions 12 22 32 42 52 62 72 8% 92 102
Dryness by
36+ 5 50+ 13 97+ 9 97+ 6 91+ 7 86+ 3 94+ 2 101+ 5 100t 5 75t 5
nitrogen gas
Evaporation
91+ 5 80+12 85+ 7 102+ 4 96+ 8 77+ 3 52+ 13 43+ 4 62+ 6 70+ 10
(Evap)
Evap. Coexiting
9 97+ 3 95+ 7 100+ 1 98+ 6 93+ 3 95+ 2 94+ 6 90+ 2 90+ 6
AT of 500u ¢
1) meanx SD(n=
2) shown at Table 1
A = AT
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Fig.3. GC Chromatogram of Polyethylene spiked with 50u g/g of Irgafos 168
(A):Spiked with 500p /g of AT (B):Unspiked AT
1:Irgafos 168 2:0xide of Irgafos 168
Irgafos 168
Irgafos 168
m/z 662 m/z 647 316
2 2  Irgafos 168 10 dl-a -
AT Irgafos 168
10
2 yge
2g 10 1 mL
s n 3 Table 5 10

90 % 90 % dl -a -
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Table 5. Recoveries of Antioxidants from Polyetylene spiked 50ig/g
12 22 32 42 52 62 72 82 92 102
92+ 8 95+ 8 98+7 1007 100£2 93+6 97+ 5 105t4 90+ 4 92+ 2

Recovery(%)"

1) meanx SD(n=
2) shown at Table 1

5)
1) —
— 150 1984 10-33 1997
2)
28(1) 163-168 1977 6)
3) 38 26-52 2002
307-318 1997 7) 44

4) 2000 209-216 2000 181-185 2003.



