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TEVEMER 21T - 7. PBRIAIER 2 Fig. 11T, £7-HPLC
[Benzoic acid and Sorbic acid] [PHBA-Es]
Sample 50 g Sample 5 g
15%Tartaric acid 15 mL 95%CH;0H (20 mL X 2)
NaCl 80g Extract with ultra-sonic
Water 150 mL Centrifuge
Silicone resin 1 drop (3,000 rpm, 10min)
Steam distillation .o
S tant liquid
(Distillate 480 mL) vpernatant qul
Add water to make 500 mL Add 95%CH;0H
Distillate S0mL to make 50 mL
o Extract 25mL
Extract with dzesgl}r;lligle;) Evaporate to dryness
Organic layer 60%CH,0H 5 mL
Dehydrate with Na,SO, ~ HPLC
Consentrate
Add 60%CH;0H to make 10 mL
HPLC

Fig. 1. Analytical Methods for Preservatives

Sample 20 g
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Table 1. HPLC Conditions of Preservatives

Benzoic acid and Sorbic acid

Column COSMOSIL 5C;s-AR-II
(4.6 mm i.d.x 150 mm)
Mobile phase CH;0H-CH;CN-5 mmol/L citrate buffer
1:2:7)
Flow rate 0.7 mL/min
Column temp.  40°C

Injection volume 20 uL

Detector UV JASCO-UV1570 (230 nm)
PHBA-Es
Column COSMOSIL 5C,4-AR-1I
(4.6 mmi.dx 150 mm)
Mobile phase CH;0H-5 mmol/L citrate buffer (6 : 4)
Flow rate 0.7 mL/min
Column temp.  40°C

Injection volume
Detector

20 uL
UV JASCO-UV1570 (254 nm)

Pack into cellulose tube with 0.01 mol/L HCI containing 10%NaCl
Dialyze against 0.01 mol/L HCI for 48 hours (total volume : 200 mL)

I I
Dialyzate 100 mL

I
Dialyzate 5 mL

|
Dialyzate S mL

HPLC
10%H,S0, 5 mL (Aspartame of I '
Extract with ethyl acetate 1 and 14 groups) Sep-Pak Vac C18 (1 g) Oasis MCX (150 mg)
(5 0 mLX 3) (Wash) (Wash)
Organic layer Water 10 ml. ggttecr}? gﬁ OH(1:1)10mL
CH,OH-water (2 : 8) 10 mL sCN-CH;OH (11 1)
Dehydrate with Na,SO, (Elute) (Elute)
Evaporate to dryness CH,OH-1%H,PO, (3 : 7) 10 mL 5%NaCl-CH,CN-CH,0H
Add CH,0H to make 10 mL } e (3:1:6) 12mL
HPLC Eluent
HPLC (Aspartame of 5 and 10 groups) Consentrate
(Saccharin, AK) Add water to make 10 mL
HPLC

Fig. 2. Analytical Methods for Sweeteners

(Aspartame of 2-4, 6-9,11-13 groups)
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Table 2. HPLC Conditions of Sweeteners

Aspartame

Saccharin and AK
Column COSMOSIL 5NH,-MS
(4.6 mmid.x 250 mm)
Mobile phase CH;0H-1%H;PO, (6 : 4)
Flow rate 1 mL/min
Column temp. 40°C
Injection volume 20 pL

Detector

PDA Agilent-G1315C (230 nm)

COSMOSIL 5C5-PAQ
(4.6 mm i.d.x 150 mm)
CH;0H-20 mmol/L phosphate buffer (1 : 3)
1 mL/min
40°C
20 uL
UV Shimadzu-LC10ATvp (210 nm)
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Table 3. Recoveries of 10 Kinds of Food Additives Spiked to Samples

Food group No. and food groups Benzglc Sorb} ¢ - PHBA-Es - Aspartame Saccharin AK
acid acid ethyl  i-propyl n-propyl i-butyl n-butyl

Spiked level (ug/g) 25 25 50 50 50 50 50 30 100 100
1 Rice and rice products 96.7 95.8 90.6 89.8 89.7 91.3 90.2 100 93.1 94.5
2 Cereals, nuts and potatoes 96.7 95.8 91.1 90.2 89.8 89.8 88.5 99.5 94.9 96.4
3 Sugar and confectinery 90.8 95.7 90.0 89.4 89.3 90.1 88.8 101 90.2 92.5
4 Fatand oils 72.5 90.2 87.9 85.7 84.4 79.7 77.9 98.2 97.6 99.4
5 Beans 90.5 93.3 92.6 86.9 86.4 88.1 86.2 87.5 91.6 94.3
6  Fruits 100 98.0 93.2 91.8 91.7 93.9 92.6 91.8 94.0 91.9
7  Colored vegetables 98.1 96.9 92.8 90.0 94.2 90.7 89.4 99.1 93.0 94.2
8  Vegetables, mushrooms and seaweed: 99.7 97.3 89.7 88.6 88.4 90.4 88.9 97.7 92.6 92.5
9  Spices and preference beverages 100 98.7 97.1 96.6 96.5 97.6 96.2 99.4 96.3 94.8
10 Fish, seafoods and fish products 87.8 81.7 92.6 90.4 90.0 89.8 88.3 95.0 89.9 922
11 Meat, eggs and meat products 87.8 92.5 76.1 74.3 73.9 74.1 72.9 92.2 86.2 91.0
12 Milk and milk products 96.4 92.7 95.2 94.3 94.2 94.6 93.2 93.4 94.2 95.2
13 Other foods (curry sauce etc) 91.9 105.2 84.5 87.3 92.8 86.8 86.1 95.0 96.9 99.7
14 Drinking water 99.0 93.2 87.6 87.2 88.4 88.0 87.0 98.8 96.5 92.6
Limit of quantification (ug/g) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 2.5 0.25 0.25

(%, n=3)
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Study on Daily Intake of Food Additives in Citizens of Tokyo

(Benzoic Acid, Sorbic Acid, p-Hydroxybenzoic Acid Esters, Aspartame, Saccharin and Acesulfame Potassium)

Yuki SADAMASU”, Kiyoshi MAE", Takushi FUTWARA", Keiko SUZUKI",
Tetsuya SHINDO" and Mitsuo NAKAZATO®

The study on daily food additive intakes in citizens of Tokyo was performed. Every food sample purchased in Tokyo was
classified into 14 groups based on “The Daily Intake of Food Group” in The Health and Nutrition Conditions in Citizens of
Tokyo 2004. These food samples were subsequently cooked. The food additives for analysis, the acceptable daily intake (ADI)
of which are recommended by FAO/WHO Joint Expert Committee on Food Additives, were as follows: 7 kinds of preservatives
[benzoic acid, sorbic acid, p-hydroxybenzoic acid esters (ethyl, i-propyl, n-propyl, i-butyl, n-butyl)] and 3 kinds of sweeteners
(aspartame, saccharin, acesulfame potassium).

As the result, the daily intake of benzoic acid , sorbic acid, aspartame and acesulfame potassium were 44.0, 140.9, 3.5 and
0.44 png/kg bw/day, respectively, all of which are below the corresponding ADI. No p-hydroxybenzoic acid esters or saccharin

were detected.

Keywords: food additive, daily intake, benzoic acid, sorbic acid, p-hydroxybenzoic acid ester, aspartame, saccharin, acesulfame

potassium
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