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Abstract

This study has been carried out to estimate mean concentration and the daily intake of 2 artificial sweeteners
(aspartame and sucralose) by analyzing food samples. Total number of samples was 755 and the number of
samples detected for sweeteners was 33 (detection rate was 4.4%). Contribution rate to total estimated daily
intake (%) of artificial sweeteners in food categories was high in candy for aspartame and sucralose. Total
Estimated Daily Intakes (X EDI) for different age groups were high in 13~19 years old for aspartame and
7~12 years old for sucralose. Total estimated daily intakes (XEDI) of men and women were 5.10 mg/
person/day and 4.88 mg/person/day, respectively. Total estimated daily intakes (XEDI) of artificial sweeteners
were shown as follows; 3.75 mg/person/day for aspartame and 1.27 mg/person/day for sucralose, respectively
and assuming a body weight of 55 kg. These values were ranged from 0.15~0.17% of acceptable daily intake
(ADI) evaluated by FAO/WHO and 1.0~21.4% of theoretical maximum daily intake (TMDI), and therefore,

judged to be safe.
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Table 1. Average food intake for each food item, age and sex per person per day

Average food Ages Sex
Ttems intake, g/person/
day (nationwide) 1~2 3~6 7~12 13~19 20~29 30~49 50~64 >65 Males Females

Cracker 1.3 1.8 31 3.8 2.8 1.2 0.4 0.1 0.1 14 1.2
Biscuit 0.5 0.7 0.6 0.8 0.8 1.1 04 0.1 0.0 04 0.6
Chewing gum 0.0 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Apple jam 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ice cream 31 1.3 5.7 7.7 7.3 45 15 0.2 0.0 30 31
Milk 70.6 2168 1669 1677 1142 56.2 339 289 297 76.5 65.3
Yogurt 2.2 57 5.2 32 1.9 3.2 1.7 14 0.5 2.0 2.4
Bread 17 09 26 29 35 1.3 19 0.6 0.1 16 19
Candy 0.2 1.0 04 0.4 0.3 0.1 0.1 0.1 0.2 0.2 0.2
Chocolate 05 1.1 1.7 0.9 1.3 0.3 0.1 0.0 0.0 05 05
Cheese 05 1.8 09 0.7 09 05 05 0.1 0.2 05 0.5
Fish paste 73 31 6.7 9.5 10.9 10.2 77 44 1.7 75 72
Strawberry beverage (powder) 0.0 00 00 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Bran rice-green tea 0.2 0.0 0.0 0.0 0.2 0.0 05 0.1 0.0 0.1 0.2
Soy milk 3.0 70.0 29 0.4 20 1.3 1.1 0.3 35 3.3 26
Apple juice 0.3 00 00 0.8 0.4 0.0 0.4 0.2 0.1 0.2 0.3
Soft drink 3.2 3.6 15 48 77 47 19 05 0.0 34 3.0
Sikhe 33 2.6 44 14 34 5.0 3.0 3.2 36 25 4.0
Coffee 7.1 0.0 0.0 04 2.6 164 11.1 55 0.9 6.0 8.1
Infant food 0.2 94 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2
Mixed soybean paste 15 00 03 05 1.3 1.6 2.3 1.5 0.8 1.9 1.1
Sauces | 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
Kakdugi 118 1.0 4.0 8.7 10.9 12.7 149 135 9.3 14.7 9.3
Nabak kimchi 38 0.9 0.9 1.1 1.3 2.1 3.8 56 115 35 40
Cabbage kimchi 91.9 85 236 533 76.3 91.8 1145 116.7 997 100.8 839
Cucumber kimchi 0.1 0.0 0.2 0.0 0.0 0.0 0.2 0.0 0.0 0.1 0.1
Yulmoo kimchi 1.3 0.0 0.3 0.3 16 1.2 1.2 2.6 2.0 15 1.2
Green onion kimchi 1.2 0.0 0.1 0.3 0.2 11 1.8 1.8 1.6 1.2 1.2
Chonggak kimchi 7.7 0.4 1.6 29 44 53 11.0 10.7 91 7.0 8.3
Takju 49 0.0 0.0 0.0 04 94 6.6 206 140 7.4 2.6
Sojue 20.2 0.0 0.0 0.0 88 21.3 31.2 303 166 35.6 6.4
File fish 0.3 0.1 04 04 05 05 0.3 0.2 0.0 04 0.2
Honey 0.3 0.1 05 0.2 0.3 0.2 0.2 0.3 0.2 0.3 0.2
Danmooji 337" - - - - - - - - 396 280
Pickled cucumber 0.17" - - - - - - - - 018 017

UData were reprocessed with 1998 National Health - Nutrition Survey.
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Table 2. Concentration of sweeteners detected in food categories that are listed in Korea
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Sweeteners
Aspartame Sucralose )
Commodity No. of No. of Mean conc. Mean conc.  No. of . Mean conc. Mean conc.
Sample ) Detection  of tested of detected ) Detection  of tested of detected
Detected rate (%)  samples samples Detected rate (%)  samples samples
Sample (g/kg) (g/kg) Sample (g/kg) (g/kg)

Cake and rice cake 16 - 0.00 - - - 0.00 - -
Dried cake 36 1 116 0.010+0.009” 0.828+0.000 - 0.00 - -
Candy 64 7 1094 0.284+£1.292 2964%+2897 156  0.017£0.153 1.225£0.000
Chocolate 22 - 0.00 - - - 0.00 - -
Chewing gum 32 3 938  0.007£0.095 0.233+0.432 - 0.00 - -
Jam : 4 - 0.00 - - - 0.00 - -
Syrup 10 0.00 - - - 0.00 - -
Oligosaccharide 1 - 0.00 - - - 0.00 - -
Ice cream 171 10 585  0.004%£0.183 0.656£0.031 175 0.001£0.024 0.180=0.058
Milk 1 - 0.00 - - 0.00 - -
Low—fat milk 1 - 0.00 - - - 0.00 - -
Processed milk 16 - 0.00 - - - 0.00 - -
Fermented milk beverage 18 3 16.67 0.009£0.023 0.054%+0.026 1 556 0.090£0.039 0.167+0.000
Processed cheese 2 - 0.00 - - - 0.00 - -
Processed meat products 2 - 0.00 - - - 0.00 - -
Processed fish products 21 - 0.00 - - - 0.00 - -
Mook 1 - 0.00 - - - 0.00 - -
Extract tea 5 - 0.00 - - - 0.00 - -
Powedred tea 13 - 0.00 - - ~ 0.00 - -
Fruit tea 3 - 0.00 - - - 0.00 - -
Fruit & vegetable 5] - 0.00 - - - 0.00 - -

beverage . k
Soft drink 13 2 1538 0.017£0.083 0.220%£0.026 - 0.00 - -
Soy milk 14 - 0.00 - - - 0.00 - -
Fermented products 4 3 7500  0.014£0.038 0.057+0.030 - 0.00 - -
Other beverage 21 - 0.00 - - - 0.00 - -
Prepared milk 2 0.00 - - - 0.00 - -
Growing preparation food 9 - 0.00 - - - 0.00 - -
Infant formula 2 - 0.00 - - 0.00 - -
Patient food 2 - 0.00 - - - 0.00 - -
Mixed soybean paste 1 - 0.00 - - - 0.00 - -
Sauces 3 - 0.00 - - - 0.00 - -
Red ginseng beverage 1 - 0.00 - - - 0.00 - -
Kimchi 38 - 0.00 - - - 0.00 - -
Salt-fermented fish 7 - 0.00 - - 0.00 - -

product
Salted food 57 - 0.00 - - - 0.00 - -
Hard-boiled food 2 - 0.00 - - - 0.00 - -
Takju 12 2 16,67  0.005£0.029 0.062£0.052 - 0.00 - -
Yakju 3 - 0.00 - - - 0.00 - -
Sojue 6 - 0.00 - - - 0.00 - -
Spirituous liquor 2 - 0.00 - - - 0.00 - -
Liqueur 4 - 0.00 - - - 0.00 - -
Slices of dried meat 9 - 0.00 - - - 0.00 - -

seasoned with spices
Peanut and processed nut 5 - 0.00 - - - 0.00 - -

product
Honey 9 - 0.00 - - - 0.00 - -
Mixed food additives 4 2 50.00 2.701£6.247 10.802+0.617 - 0.00 - -
Lunch-box 1 - 0.00 - C- - 0.00 - -
Total 755 33 4.37 3.051 15.876 5 0.66 0.108 1572
YStandard deviation.
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Table 3. The analytical results and estimated daily intakes of aspartame and sucralose in each food item that is regulated
in Korea

Sweeteners
Samples No. of Aspartame Sucralose
sample No, of detected Mean EDI No. of detected Mean EDI
sample (g/kg) (mg/person/day) sample (g/kg) (mg/person/day)
Cracker 48 - - _ - - _
Biscuit 36 - - - - _ _
Chewing gum 32 3 0.233 0.000 - - 0.000
Apple jam 4 - - 0.000 - - 0.000
Ice cream 171 10 0.656 2.033 2 0.213 0.660
Milk 18 - _ ~ _ _ _
Yogurt 22 6 0.055 0.122 1 0.167 0.367
Bread 16 - - - — _ _
Candy 64 7 2.964 0.593 1 1.225 0.245
Chocolate 22 - - - - _ _
Cheese 2 - - - _ _ _
Fish paste 19 - - _ o _
Strawberry beverage (powder) 1 - - 0.000 - - 0.000
Bran rice-green tea 11 - - - - - -
Soy milk 14 - - - - - -
Apple juice 22 - - _ _ _ _
Soft drink 13 2 0.220 0.703 - - -
Sikhe 3 - - - _ _
Coffee 1 - _ - _ ~ _
Infant food 11 - - - - _ _
Mixed soybean paste 1 - - - - - -
Sauces 3 - - 0.000 - - 0.000
Kakdugi 3 - - - - - -
Nabak kimchi 1 - - - _ _ _
Cabbage kimchi 20 - - - - _ _
Cucumber kimchi 3 - - - . _ _
Yulmoo kimchi 2 - - - - - _
Green onion kimchi 3 - - - - _ _
Chonggak kimchi 4 - - - - _ _
Takju 12 2 0.061 0.302 - - -
Sojue 6 - - - _ _ _
File fish 9 - - _ ~ _ _
Honey 9 - - - _ _ _
Total 606 30 4,189 3.752 4 1.605 1.273
Table 4. Estimated daily intakes of sweeteners for each age A1EH 14 19 7 FH k(A )o] HPLC 24 2jsf al
Sweeteners EDI (mg/person/day) Z7u a7t A& AEae] Q3tv g HFGBL I
Ages Aspartame Sucralose 3 ke FAlsle] Al2slgdt). el Z7bv 2o EDIE AFE3h
12 4969 2454 A3}, opavbere A e Al & Ao velton
7-12 740 56t Sagat o9 4R ¥ Aoz Jehgd w3
13~19 7.498 2.240 Al F dUdFAHAHAF(EEDDE Aol 509 mg/per-
gg:ig g(l)gg (1)%2 son/day, *14-2 4.88 mg/person/day .2 FAle] oJA v}
50~64 1.885 0.399 Z2F A et
>65 1.484 0.329 - -
lEnIRY FHMHT Y HHM By}
AFAFI R AUFYAHFEDDS AHg7]EAtol
Table 5. Estimated daily intakes of sweeteners for sex HAHFES Hr37] $l§iA ADIE B2 gk F 2= Table
weeteners EDI (mg/person/day) SEDI 63 2t}
Sex Aspartame Sucralose (mg/person/day) 2001 SFuledokzAlel] 27k A EAH G L 72T AS
Male 3.874 1.218 5.092 2 BE AR AEE %—J“L&% PiEEel 2 A

Female 3.578 1.306 4.884 Zo] e Fale] 19 199 A g T39S o,
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Table 6. Assessment of dietary intake of aspartame and sucralose
Sweet SEDI” ADP” > TMDP EDI/ADI
weeteners (mg/person/day) (mg/person/day) (mg/person/day) (%)
Aspartame 3.752 2200 17.500 0.171
Sucralose 1.273 825 131.706 0.154

1)EDI (mg/person/day)="food intake (kg/person/day) X sweeteners contents in food (mg/kg).
YADI is expressed in terms of mg/kg weight/day by a man of 55 kg.
STMDI (mg/person/day)=food intake (kg/person/day)x maximum level of use (standards for use) (mg/kg).

Table 7. Comparison of estimated daily intake of sweeteners in Korea, Japan, Italy, Denmark, Netherlands and UK

ADI

Reference values (mg/person/day)

Present study

Sweeteners

(mg/person/day) (mg/person/day) Korea? Japan  Japan ItalyZ) Denmark” Ne thzrlllgn ds? UK®
Study period 2003 1997 1996 1994 1996 1995 1995 1992
Aspartame 2200 3.75 2.33 - - 0.03 2.6 19 0.40
Sucralose 825 1.27 - - - - -

UBe estimated by Lee et al. (14).

“Be estimated by Leclercq et al. (27).

?Be expressed by Renwick (28).

“Be estimated by Hulshof & Bouman (29).
“Be estimated by Hinson & Nicol (30).
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