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Dietary Daily Intake of Nonylphenol in Metropolitan Tokyo Area
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Masao HORIE* and Koichi ITO*

Studies of the daily intake of Nonylphenol (NP) through foods obtained in the Tokyo metropolitan area were

carried out from 2002 to 2004, by the total diet-market basket method on the basis of food classification and the data

on food consumption in the Tokyo region obtained from the Japan Nutrition Survey.

In adult foods, NP was detected in group 10 (fish and shellfish) and group 11 (meat and eggs) at levels of 25 ng/g
(2,000 ng/day) and 18 ng/g (1,700 ng/day) in 2002, and 9.2 ng/g (670 ng/day) and 30 ng/g (2,700 ng/day) in 2003,
respectively. The daily intake of NP was estimated to be 74 ng/kgbw/day in 2002 and 67 ng/kgbw/day in 2003,

respectively. NP was below the detectable limit in 2004. (ND<5 ng/g)

In infant foods, studied in parallel with adult foods in 2002, NP was detected at levels of 34 ng/g (1,000 ng/g) in

group 10 and 16 ng/g (1,100 ng/day) in group 11. The daily intake of NP was estimated to be 140 ng/kgbw/day.

Detectable NP was not observed in the study of baby food in 2003 and the study of "the meal including take-away

foods" in 2004. These studies indicate that the amount of NP intake contributed by food is very low.
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Table 1. Classification of Baby Food

No.1 Rice/cereal
No.2 Meat/Fish/Eggs
No.3 Vegitables/Fruits
No.4 Fat/Sugar/Others
ready-made product

Istterm homemade
(5~6month)

2nd term homemade No.l Rice/cereal
(7~ 8month) No.2 Meat/Fish/Eggs
No.3 Vegitables/Fruits
No.4 Fat/Sugar/Others
ready-made product

3rdterm homemade No.l Rice/cereal
(9~ 11month) No.2 Meat/Fish/Eggs
No.3 Vegitables/Fruits
No.4 Fat/Sugar/Others
ready-made product

4th term homemade No.l Rice/cereal
(12~15month) No.2 Meat/Fish/Eggs
No.3 Vegitables/Fruits
No.4 Fat/Sugar/Others
ready-made product

milk
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Table 2. Seven Days Menu Sample for the Study of "The Meal Including Take-away Foods"
1st day 2nd day 3rd day 4th day 5th day 6th day 7th day
Rice** Rice** French toast** Rice** Toast** Rice** Open sandwich**
Fried egg Komatsuna nihitashi | Vegetables Boiled deep-fried tofu  |Omelet Tasted seaweed Tuna salad
Asparagus saute Clear soup with egg & |Grapefruit Mizsai salad Mix vegetable saute Fried egg Orange
Breakfast|Seaweed boiled down in|Chinese chive Coffee Miso soup Tomato Miso soup Coffee
sweetened soy Japanese tea Pickles of Chinese Grapefruit Strawberry
Miso soup Dried fish cabbage Milk Broccoli with Soy sauce
Orange Apple Kiwi fruit dressing
Rice with umeboshi** |Sandwich** Rice** Onigiri (Rice)** Udon with chicken ** |Spaghetti meat sauce** |Sushi (Rice) **
Meatball Potato salad Boiled mackerel with  [Kara age Pickled radish (takuan)) |Salad Japanese broth
Fried potato Milk miso Salad Apple Corn soup Japanese tea
Lunch [Broccoli / tomato Unohana Fruit yogurt Japanese tea Yogurt Sesame seeds dressing
Boiled Japanese radish Salted cucumber Japanese tea Kiwi fruit kidney beans
Roast salted salmon Yogurt
Japanese tea Japanese tea
Rice with umeboshi** |Rice** Rice** Rice** Takikomi-gohan (rice)**|Rice** Curry and rice**
Fried dish Beef & vegetable stir-fry| Ginger pork saute Fish saute Broiled fish Sashimi Fukujin pickles
Macaroni salad Vinegared seaweed Salad Carrot Grasse Vegetable miso soup  [Roast chicken Radish salad
Dinner |Julienne soup Clam miso soup Miso soup Boiled potato Vinegared cucumber  [Simple tofu dish Grilles eggplant
Cream croquette Beer Boiling kidney beans Japanese sake Strawberry yogurt
Cucumber with plum Japanese tea
Wakame seaweed soup

** staple food
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Sample (10g)

ethanol 50mL

KOH 6.5g

boiling stone 2g

reflux (1hr)

cool to room temp.

filter with glass filter, or cetrifuge
wash the residue with ethanol 50mL

Filtrate

water 200mL
adjust at pH5-6 with H.SOx4
extract with 50% diethyl ether/n -hexane 100mL ,50mL

Extract

dehydrate with anhydrous Na:SOs

evaporate to about ImL

adjust to SmL with n -hexane

Solution

pass through column packed with acidic alumina deactivated
elute with 20% diethyl ether/n -hexane 100mL

Eluate

evaporate to about ImL

adjust to 2mL with n -hexane

Solution

pass through SAX(1g/6mL)

(conditioned with each 10mL of methanol,acetone,and 7 -hexane)
wash the column with 7% acetone/n -hexane 20mL

elute with 70% acetone/n -hexane 10mL

Eluate

evaporate to about 50 L
adjust to n-hexane 1mL

Sample solution for GC/MS

Fig. 1. Analytical Procedure for Nonylphenol in Foods
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Table 3. Analytical Results and Estimated Total Daily Intake of Nonylphenol

year 2002 2003 2004
adult foods infant foods adult foods adult foods
food groups conc.of food  daily intake | conc.of food daily intake | conc.of food daily intake | conc.of food daily intake
groups (ng/g) (ng/day) | groups (ng/g) (ng/day) Jgroups (ng/g)  (ng/day) | groups (ng/g) __ (ng/day)
1 Rice and rice products ND ND ND ND
2 Cereals,seeds and potatoes ND ND ND ND
3 Sugars and confectioneries ND ND ND ND
4 Fats and oils ND ND ND ND
5 Pulses ND ND ND ND
6 Fruits ND ND ND ND
7 Green vegitables ND ND ND ND
8 Other vegitables,mushrooms and seaweeds ND ND ND ND
9 Seasoning and beverages ND ND ND ND
10 Fish and shellfish 25 2,000 34 1,000 9.2 670 ND
11 Meat and shellfish 18 1,700 16 1,100 30 2,700 ND
12 Milk and dairy products ND ND ND ND
13 Other foods (prepared foods) ND ND ND ND
14 Drink water ND ND ND ND
total dietary daily intake (ng/day) 3,700 2,100 3,400
total dietary daily intake per 1kg
(ng/kgbw/day) 74 140 67
ND of food groups : < 5ng/g
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Fig. 2. GC/MS Ion Chromatograms of Nonylphenol (A) and
group No.11(2003) (B)
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