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Mean concentration of 2 artificial sweeteners, sodium saccharin and acesulfame K, in food samples and their
daily intakes were estimated. Among 755 food samples, 57 contained these artificial sweeteners. Contribution rate
to total estimated daily intake (%) of artificial sweeteners in food categories were high in danmooji for sodium
saccharin and ice cream for acesulfame K. Total estimated daily intakes (ΣEDI) for different age groups were
high in 30-49 year-old group for sodium saccharin and 13-19 year-old group for acesulfame K. Total estimated
daily intakes (ΣEDI) of men and women were 5.91 and 4.89 mg/man/day, respectively. Total estimated daily
intakes (ΣEDI) based on mean body weight of 55 kg were 4.13 and 1.25 mg/man/day for sodium saccharin and
acesulfame K, respectively. These values ranged within 0.2-1.5% of acceptable daily intake (ADI) evaluated by
FAO/WHO and 1.2-13.5% of theoretical maximum daily intake (TMDI), and, therefore, judged to be safe.
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� �

���� ���, ����� ��� ��� ��� ���

� �� ����, ���� �� �� ��� ���� ��

� �� �� ������ �� �� ���� �� ���

�. ��� �� ������ ������ ��� ��� �
� �� ��� �� ���� ���� ����� ��� �
� ���� ��� ������ ���� �� �� ���

� ��� �� ��. ��� ���� ��� �� �� ��

��� ������ ������ �� �������� �
����� ��� ��, � ����� ���� ��� ��

� ���� �� ����.

������ ��� ��� 1956�� ��� FAO/WHO �
���� ������� JECFA(Joint FAO/WHO Expert Com-
mittee on Food Additives)�� ��� 	� �� ��� ��

�� ��� � �� �� ������ 		�����(ADI:
acceptable daily intake)� ���� ���, ��� �����

� ���� ADI ����� ���� ���� ������

���� � ���� ��� �� ����.
������ 		��� ��� 	�, ��, 	��, ��

�, ���� � �	��� ������, ����, ����

��, ����, ���� �� ��, 	��, ���� �� �
� ������ �� ���� 1�� �� 		���� �
��� ����� ��� �� ������ ��� �� �
��(1), 	�� ��� ���� � 30� ��� 	��	�

� �
�� ������ �� ���� 	�� �� 		�

��� �
��� ���� ������ ��� ��� �
� �� ��� ���� ���(2-9), ����� �� 20�
��� ���� �� ���� ��
 �	�, �����, �
����, 
� ��� �� ��� ��� ���� ���
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���� �� ��� ��� ����, ����� Codex�
��� ����� ���� ��� ����� ��� ��

�� ��� ���� �� �� ��� ��� ���� �
�(10-19).
��, ��� ���� �� 
��� ���� ��� ��

�� �� ���� ������ ������ 	��� �
��� ��, 1997� ��� �� �� ������� ���

��� �� ���� ��� �� �� ����.
� 	�� ������� ������� ���, ����

� ������ �� ����� ���� ��� ���, �
����� ������� ������
�� ���� ��

�� ��� ����� �� ���� ���� JECFA��

��� ��� ADI � �� ����� ��, ������ �
� ���� ����� �� ��� ���.

�� � ��

����

2003� 1��� �� 12��� ������ ���� ��

�� �� �� � ������ � ������� �� �
�� ����� � �� ��, ���, ���, ����, �
��, ����	�, ��, ���� � 46� 755��� ���

� ���. ����� ���� ��, ��, ��, ��, �
�, �� � 6 ���, ����� ��, 
�, ��, ��,
��, ��, �� � 7 ��� �� ���� ��� ��

���.
�	� ��� ������� ������� �� Sigma

�(St. Louis, USA), Nutrinova�(Sunett-Betrieb, Germany)��

���� ����� � �� ���� ���, ������

(�� HPLC�)� Merck�(Germany), 10% tetrapropylammo-
nium hydroxide solution, ���	, �	���� �� Wako�
(Japan), �������� �	������ �� Sigma��

Fisher�(USA)�� ���� �����. ��� Carrez I�
Carrez II ��� �� ������� 150 g� �� �� 1 L,
���	 330 g� �� �� 1 L� �� �����. ��� �
���� PVDF Acrodisc® AutoPackTM syringe filter(0.45 m
filter, Gelman Science Co., USA)� ���� ���� ���

5 mL, � 5 mL� ��� ���� ���� �� �����.

����

������� ������� �	� HPLC(Waters Co.,
USA)� �����. ��� Symmetry C18(3.9 mm�150 mm,
5 µm, Waters Co., USA)� ������ ���� 0.005 M
tetrapropylammonium hydroxide� ��� 0.01 M �	����

-������(90 : 10, pH 3.5, v/v)	

� ���� ����

�. ���� 486 UV detector(��
 ���, Waters Co.,
USA)� 210 nm�� �	���� photodiode array detector
996(Waters Co., USA)� ���� scanning���.

����

���
� ��, ���
� �� � ����� � �(20)
� ��� �� �	�� ������ 3� 	� �����.

������ ��� ��

������� ������ ����� �� ��� ��

�� ��
�� 	����.
�����: ���� �� ��� ���� ������

’01 ���������(���� ��) 
����(21) � �
����� ����� �� ����� ��, ���, 	, �
��, ����	, ���� � 35	� ����� ��� �
����� �� �� 1� 1	� ����, 	�� 1� 1	 �
�� � �� 1� 1	 ���� Table 1� ��.
�� ������ ��� ��: � ���� � ��� �

� ������ 		�����(EDI: estimated daily intake)�
Table 1� ���� � 1� 1	� ���(food intake)� ���

� � HPLC�	� �� ������ ��� ���� ��

��� �����(average contents of sweeteners in food)� �
��� �� �� �� �����. ��, ���, 
�, 
�

���, ���	, 	, ���, �����, ��� � 	��

		����� ��� �� 	� ����� ����� �
�� 	� � �����.

EDI(mg/man/day) = food intake(kg/man/day)�average contents
of sweeteners in food(mg/kg)

��� ��������� ������: ������ 	
	������ ���� ��� ����� ���� ���

��� �����(TMDI: theoretical maximum daily intake)�
		�����(ADI)� �����. ��� ������ ��

��� 1� 1	� ���(Food Intake)� ������ ���

�(maximum level of use)� ��� �� �� �� �����.

TMDI(mg/man/day)
= food intake(kg/man/day)�maximum level of use(mg/kg)

�� � ��

������ � ���

���� ���� �� �� � ������ � ����

��� �� ��� � �� ��, ���, ���, ���

�, ���, ����	�, ��, ���� � ����� �


�� ��� 46� 755��� ���� ������� ���

���� �	���.
��� �
� ������� ������� ���� �

���� Table 2� ��� 
� ��. ���� ��� 71.9%
(57� � 41�) � 	
�� ������� 50.0%(4� � 2�)
� �� ����, ��� 10.5%(38� � 4�), �����

7.7%(13� � 1�), ��� 6.3%(64� � 4�), 	 6.3%(32�
� 2�)�� ��� ���� ����. �� ������

���� ������� 49�(� ����� 6.5%), ����

��� 11�(� ����� 1.5%)��.

������ �� ��� ����

�������� ������ � ������� ���

�� ���� �� ��� ��� ����� ����� 

����. ��� ����� ���� � 
���
���	

� �	� 
�(22-25), �� ����� ����� ��� �
� �� �� � EDI� ��� 
�� Table 3 � 4� ��.
���
� ������� ��
� ��� ��� ���

�� �� �� ��� ���� ���� 0.48 g/kg���, �
�� 81.1%(37� � 30� ��)��. ���� �� �� �
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���� ����� ����� 0.33 g/kg, ���� 100.0%(5
� � 5� ��)��� ��� ����� 0.04 g/kg�� �
��� 11.8%(17� � 2� ��)��, 
��� �����

0.11 g/kg�� ���� 50.0%(4� � 2� ��)� �����

����, ����, �� � ���� ���� ���� �
��(Table 3).

Table 4� ������� �� �	
�� ��� 
���

��� ��� ����� �� �� ��� 	��� ��

��� 1.64 g/kg � ���� 6.3%(32� � 2� ��)��. �
� ���� �� �� ����� ����� ���� 0.13
g/kg��, ���� 7.7%(13� � 1� ��)��. ��� �
� ���� 0.37 g/kg � ��� 6.3%(64� � 4� ��)�

� ���� ���� 0.30 g/kg � ��� 2.8%(36� � 1�

��)� ����� ����, �	, ��, ���� � 
��

���� ���� ���.

������ ���� ����

����� 2�� �� 	��� EDI� ��� 
�� Table
5� ��.
	��� ������ EDI� ��� 
�, �������

30-49� � 50-64���, ������� 13-19� � 7-12��

� ���� �� �� ��� ����. ��� ��� 30-49
� � 50-64���� ���, 
��, ����, �� �� �
� ���� 13-19� � 7-12���� 	, ��, ����, �
���	 �� �� ���� ���� ����.

Table 1. Average food intake for each food item, age, and sex per man per day

Items

Average food 
intake,

g/man/day
(nationwide)

Ages Sex

1-2 3-6 7-12 13-19 20-29 30-49 50-64 >65 Males Females

Cracker 1.3 1.8 3.1 3.8 2.8 1.2 0.4 0.1 0.1 1.4 1.2
Biscuit 0.5 0.7 0.6 0.8 0.8 1.1 0.4 0.1 0.0 0.4 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 3.1 1.3 5.7 7.7 7.3 4.5 1.5 0.2 0.0 3.0 3.1
Milk 70.60 216.800 166.900 167.700 114.200 56.20 33.90 28.90 29.70 76.50 65.30
Yogurt 2.2 5.7 5.2 3.2 1.9 3.2 1.7 1.4 0.5 2.0 2.4
Bread 1.7 0.9 2.6 2.9 3.5 1.3 1.9 0.6 0.1 1.6 1.9
Candy 0.2 1.0 0.4 0.4 0.3 0.1 0.1 0.1 0.2 0.2 0.2
Chocolate 0.5 1.1 1.7 0.9 1.3 0.3 0.1 0.0 0.0 0.5 0.5
Cheese 0.5 1.8 0.9 0.7 0.9 0.5 0.5 0.1 0.2 0.5 0.5
Fish paste 7.3 3.1 6.7 9.5 10.9 10.2 7.7 4.4 1.7 7.5 7.2
Strawberry beverage
(powder)

0.0 0.0 0.0 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 0.5 0.1 0.0 0.1 0.2
Soy milk 3.0 70.0 2.9 0.4 2.0 1.3 1.1 0.3 3.5 3.3 2.6
Apple juice 0.3 0.0 0.0 0.8 0.4 0.0 0.4 0.2 0.1 0.2 0.3
Soft drink 3.2 3.6 7.5 4.8 7.7 4.7 1.9 0.5 0.0 3.4 3.0
Sikhe 3.3 2.6 4.4 1.4 3.4 5.0 3.0 3.2 3.6 2.5 4.0
Coffee 7.1 0.0 0.0 0.4 2.6 16.4 11.1 5.5 0.9 6.0 8.1
Infant food 0.2 9.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2
Mixed soybean paste 1.5 0.0 0.3 0.5 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 11.80 1.0 4.0 8.7 10.90 12.70 14.90 13.50 9.3 14.70 9.3
Nabak-kimchi 3.8 0.9 0.9 1.1 1.3 2.1 3.8 5.6 11.50 3.5 4.0
Cabbage kimchi 91.90 8.5 23.60 53.30 76.30 91.80 114.500 116.700 99.70 100.800 83.90
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 1.6 1.2 1.2 2.6 2.0 1.5 1.2
Green onion kimchi 1.2 0.0 0.1 0.3 0.2 1.1 1.8 1.8 1.6 1.2 1.2
Chonggak kimchi 7.7 0.4 1.6 2.9 4.4 5.3 11.00 10.70 9.1 7.0 8.3
Takju 4.9 0.0 0.0 0.0 0.4 9.4 6.6 20.60 14.00 7.4 2.6
Soju 20.20 0.0 0.0 0.0 8.8 21.30 31.20 30.30 16.60 35.60 6.4
File fish 0.3 0.1 0.4 0.4 0.5 0.5 0.3 0.2 0.0 0.4 0.2
Honey 0.3 0.1 0.5 0.2 0.3 0.2 0.2 0.3 0.2 0.3 0.2
Danmooji 003.371) - - - - - - - - 3.960 2.800
Pickled cucumber 000.171) - - - - - - - - 0.180 0.170

1)Data were reprocessed with report on 2001 national health and nutrition survey (dietary intake survey) from Korea Ministry of Health and Welfare.
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Table 2. Concentration of sweeteners detected in food categories that are listed by Korea

Commodity No. of
sample

Sweeteners

Sodium saccharin Acesulfame potassium

No. of 
detected 
sample

Detection
rate
(%)

Mean conc. 
of tested
samples
(g/kg)

Mean conc. 
of detected 

samples
(g/kg)

No. of 
detected 
sample

Detection
rate
(%)

Mean conc. 
of tested 
samples
(g/kg)

Mean conc. 
of detected 

samples
(g/kg)

Cake and rice cake 16 - 0.00 - - - 0.00 - -
Dried cake 86 - 0.00 - - 1 1.16 0.004 0.303
Candy 64 - 0.00 - - 4 6.25 0.020 0.367
Chocolate 22 - 0.00 - - - 0.00 - -
Chewing gum 32 - 0.00 - - 2 6.25 0.051 1.638
Jam 04 - 0.00 - - - 0.00 - -
Syrup 10 - 0.00 - - - 0.00 - -
Oligosaccharide 01 - 0.00 - - - 0.00 - -
Ice cream 1710 - 0.00 - - 2 1.17 0.001 0.200
Milk 01 - 0.00 - - - 0.00 - -
Low-fat milk 01 - 0.00 - - - 0.00 - -
Processed milk 16 - 0.00 - - - 0.00 - -
Fermented milk beverage 18 - 0.00 - - - 0.00 - -
Processed cheese 02 - 0.00 - - - 0.00 - -
Processed meat products 02 - 0.00 - - - 0.00 - -
Processed fish products 21 3 14.290 0.005 0.036 - 0.00 - -
Mook 01 - 0.00 - - - 0.00 - -
Extract tea 05 - 0.00 - - - 0.00 - -
Powedred tea 13 - 0.00 - - - 0.00 - -
Fruit tea 03 - 0.00 - - - 0.00 - -
Fruit & vegetable beverage 35 - 0.00 - - - 0.00 - -
Soft drink 13 - 0.00 - - 1 7.69 0.010 0.127
Soy milk 14 - 0.00 - - - 0.00 - -
Fermented products 04 - 0.00 - - - 0.00 - -
Other beverage 21 - 0.00 - - - 0.00 - -
Prepared milk 02 - 0.00 - - - 0.00 - -
Growing preparation food 09 - 0.00 - - - 0.00 - -
Infant formula 02 - 0.00 - - - 0.00 - -
Patient food 02 - 0.00 - - - 0.00 - -
Mixed soybean paste 01 - 0.00 - - - 0.00 - -
Sauces 03 - 0.00 - - - 0.00 - -
Red ginseng beverage 01 - 0.00 - - - 0.00 - -
Kimchi 38 4 10.530 0.013 0.120 - 0.00 - -
Salt-fermented fish product 07 - 0.00 - - - 0.00 - -
Salted food 57 41 71.920 0.008 0.436 - 0.00 - -
Hard-boiled food 02 - 0.00 - - - 0.00 - -
Takju 12 - 0.00 - - - 0.00 - -
Yakju 03 - 0.00 - - - 0.00 - -
Soju 06 - 0.00 - - - 0.00 - -
Spirituous liquor 02 - 0.00 - - - 0.00 - -
Liqueur 04 - 0.00 - - 0.00 - -
Slices of dried meat seasoned
with spices 09 - 0.00 - - - 0.00 - -

Peanut and processed nut product 05 - 0.00 - - - 0.00 - -
Honey 09 - 0.00 - - - 0.00 - -
Mixed food additives 04 1 25.000 1.316 5.264 1 25.00 1.180 4.720
Lunch-box 01 - 0.00 - - - 0.00 - -
Total 7550 49 6.49 1.342 5.856 11 1.46 1.266 7.355
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������ �� ����

����� 2�� �� �� EDI� ��� 
�� Table 6
� ��. �� EDI� ��� 1� 1	 �����(��)� HPLC
�	� �� ������ ��� ���� ����� ��

���� �� �� 
��� �����. ������ EDI
� ��� 
�, ������� ��� ���� �� ���

����� ������� ��� ���� �� ��� �
���. ��, �� � 		�����(ΣEDI)� ��� 5.91 mg/
man/day, ��� 4.89 mg/man/day�� ��� ���� ��

�� ����.

������ ����� � ��� ��

������ EDI� ������� ����� ����

��� ADI� ��� 
�� Table 7� ��.
2001� ������� �� ������ ��� ��� �

� ����� ��� ������ ����� � ��� �
��� ��� 1�1	� ������ ���� �, ����

�� ΣEDI� FAO/WHO�� ��� � ������ ADI�
������ 55 kg�� �� ������ 275 mg/man/day
(ADI 0-5 mg/kg), ������ 825 mg/man/day(ADI 0-15 mg/
kg)� ����� � �� 1.5% � 0.2% ��� �� ���

���.
�� ���� � ������ ������ ��� ��

�� ���� ������� �� ������ ���� �
� ��� 	�� ����� � ������ � EDI� ��

����� ���� ��� �EDI/ADI � �� �� ��

��� ���.

��� ������ ����� ��

Table 8� ������ 		������ �� �
�� �
�� ��
�� � 	�
�� ���� ��� ���. ��

���� 1�1	� ���� �� ������� � �(14)�
�� ��� ������� ��������� �� 		�

���
�, ������ ������ ��� ������

� � � �(26)� �� ����� ���	�, ������

� �� ��� 
�� ��� 
 ��. � ��� 	���

��� 1994��� 1996��� ��� 
�, ����, 	
�

� �
�	�� ��� 
� �� 	����� ��� � 	
�
�� ����� � ������ ������� ���

���� � �� ��� ���� ����� ��� � �
� ���� ��� ����. ��� 
�� ������

� �� ��� � ��� � ����� ��� ��� ��

� ����.
�� 	��� ��� 
�� ���� ��, ����� �

� ���� ��� �� �� �� �� ����� � ��

��� �� ��� �� � ��� �� ��� �����

� ����� ��� ��� � �� �	��� ��, � 	
�� ��� ��
�� �������� ����� �� �
�� �� ��� � ������ ������ � ����

�	���� �� ��� ���� �� ��� ���� �
����� ��� �� ������ �� ��� ����

� ��� ��. ��� � 	��� ��� �� �� ���

��� �� � � 
���� �� ������ �� ��

�� ��� ����� ���� � �� ����� ���

�� �� �� � �� ���� ��. �� ������ �
���� ��� �� �� ����� ��� 
�� ���

�� ����� �� ��� ��� ��
�� �� � �
� ��� ����.

� �

���� ���� �� �� � ������ � ����

��� �� ��� ����� � �� ��, ���, ���,
����, ���, ����	�, �� � ���� � 46�
755��� ���� ����� 2�� �� ����� ��

�� ��� �� �� ���� ������ � ���� �

Table 3. The analytical results and estimated daily intakes of sodium saccharin in each food item that is regulated by Korea

Samples No. of sample

Sweeteners

Sodium saccharin

No. of detected sample
Mean conc. of detected

samples (g/kg) EDI (mg/man/day)

Danmooji 370 300 0.480 1.616
Pickled cucumber 5 5 0.334 0.057
Fish paste 170 2 0.036 0.259
Apple juice 220 - - -
Soft drink 130 - - -
Sikhe 3 - - -
Coffee 1 - - -
Kakdugi 4 3 0.115 1.352
Nabak-kimchi 1 - - -
Cabbage kimchi 200 - - -
Cucumber kimchi 3 - - -
Yulmoo kimchi 2 - - -
Green onion kimchi 3 - - -
Chonggak kimchi 3 1 0.110 0.847
Total 13400 41 1.075 4.131
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 Table 4. The analytical results and estimated daily intakes of acesulfame potassium in each food item that is regulated by Korea

Samples No. of sample

Sweeteners

Acesulfame potassium

No. of detected
sample

Mean conc. of detected 
samples (g/kg)

 EDI
(mg/man/day)

Cracker 48 - - -
Biscuit 36 1 0.303 0.152
Chewing gum 32 2 1.638 0.000
Apple jam 4 - - 0.000
Ice cream 171 2 0.200 0.620
Milk 18 - - -
Yogurt 22 - - -
Bread 16 - - -
Candy 64 4 0.367 0.073
Chocolate 22 - - -
Cheese 2 - - -
Fish paste 19 - - -
Strawberry Beverage(powder) 1 - - 0.000
Bran rice-green tea 11 - - -
Soy milk 14 - - -
Apple juice 22 - - -
Soft drink 13 1 0.127 0.407
Sikhe 3 - - -
Coffee 1 - - -
Infant food 11 - - -
Mixed soybean paste 1 - - -
Sauces 3 - - 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 - - -
Soju 6 - - -
File fish 9 - - -
Honey 9 - - -
Total 606 10 2.635 1.252

Table 5. Estimated daily intakes of sweeteners for each age

Sweeteners
Ages

EDI* (mg/man/day)

Sodium saccharin Acesulfame potassium

1-2 0.269 1.625
3-6 0.872 2.586
7-12 1.653 2.703
13-19 2.119 2.792
20-29 2.400 1.868
30-49 3.190 0.700
50-64 2.879 0.171
>65 2.127 0.073

*EDI (mg/man/day) = Food intake (kg/man/day)�Sweeteners contents
in food (mg/kg).

Table 6. Estimated daily intakes of sweeteners for sex

Sweeteners
Sex

EDI* (mg/man/day)
ΣEDI

(mg/man/day)Sodium
saccharin

Acesulfame 
potassium

Male 4.679 1.227 5.906
Female 3.633 1.257 4.890

*EDI (mg/man/day) = Food intake (kg/man/day)�Sweeteners contents
in food (mg/kg).
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�� ��������� ���� ����� �
� 	��

�� ������ 1� 1	� ������ ������ FAO/
WHO�� ��� ADI� �� ��� 
�, � ���� 755
� � 57�� ������ ���� 7.6%� ���� ���

�� ������ ����� ���� �� ������

49�(6.5%) � ������ 11�(1.5%)�� ����. ��, �
���� 		������ ��� 
� ������� ��

���, ������� ����	�� �� �� ��� �
���. 	�� ΣEDI� 1.89-4.91 mg/man/day� ��� 13-19�
�� ����� ��� �� ���� 65� ���� �� �
��. �� � ������ 	���� �� �������

30-49�, ������� 13-19��� �� ���� �� �
�� ����. �� ΣEDI� ��� 5.91 mg/man/day, ���

4.89 mg/man/day�� ����. ������� �� ��� 1
� 1	� ���� ������ ��������� 		��

���� ����� �, ������ ΣEDI� ������

4.13 mg/man/day, ������ 1.25 mg/man/day� � ����

�� ADI� ������ 55 kg�� �� 275-825 mg/man/
day� ����� � �� �� ��� ����� � 
�

� ADI �� 0.2-1.5% ���� ���� ����� ��

� TMDI� 1.2-13.5%� ���� ������� �� ��

���� ��� ����� ����.
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