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Assessment of Dietary Consumption Patterns of Aspartame
and Acesulfame K in the Korean Population

Hee-Jae Suhﬂ, Jinhee Choil, Duek-Jun Anl, Sunghee Choiz,
Da Young Kimz, and Ae Young Kim?

Dept. of Food Science, Sun Moon University, Chungnam 336-708, Korea
“Korea Health Industry Development Institute, Chungbuk 363-951, Korea

ABSTRACT The purpose of this study was to assess the consumption of aspartame and acesulfame K, the most
frequently utilized artificial sweeteners in Korea. The contents of aspartame and acesulfame K in processed foodstuffs
were analyzed by HPLC, and daily intakes according to sex and age were estimated by applying the consumption
data from the Korea National Health and Nutrition Examination Survey. Estimated daily intakes of aspartame and
acesulfame K were 58.37 ng/kg bw/day and 14.23 pg/kg bw/day, respectively, in 2012. These amounts constituted
0.15% and 0.09% of the ADI (Acceptable Daily Intake) established by the JECFA (FAO/WHO Joint Expert Committee
on Food Additives). Estimated daily intakes of aspartame and acesulfame K in the 95 percentile consumption group
were 2,510.48 pg/kg bw/day and 761.92 pg/kg bw/day, respectively, and intake levels were 6.28% and 5.08% of
the ADI, respectively. In conclusion, daily intake levels of artificial sweeteners were evaluated to be at safe levels.
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Table 1. HPLC conditions for analysis of aspartame and acesulfme K

Analyte Aspartame and acesulfme K

Instrument Shiseido SI-2 series HPLC (Tokyo, Japan)

Column Cepcell Pak C18 UG 120 (4.6 mm i.d. X250 mm, 5 um) (Shiseido, Tokyo, Japan)
Detector Ultra violet detector, 210 nm (Shiseido)

A: 10% TPA 73.09 g+KH,PO,4 2.5 g+H,O 3.6 L (pH=3.5), B: 100% acetonitrile

Time (min) A (%) B (%)
Mobile phase 0~2 90 10
(Gradient program) 2.1~8 70 30
8.1~19 30 70
19.1~25 90 10
Flow rate 0.8 mL/min
Injection volume 10 pL

vl E 18 3] (HPLC, Shiseido SI-2 series, Tokyo, Japan)

& ARl HE7I= AeddETE ] g
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Table 2. Consumption of each food items in which aspartame and acesulfame K in Korea" (g/day)

Consumers
Average consumers only
Food items All 95th
1~2 3~6 7~12 13~19 20~29 30~39 40~49 50~64 65> . .
subjects  percentile
Dried confectioneries 923 1075 1126 16.16 9.13 5.11 3.51 242 1.63 5.98 103.54
Gums 0.3 0.08 0.21 023 0.05 0.04 0.03 0.0l 0 0.07 22.1
Candies 2.81 1.68 333 2.13 1.02 077 038 05 1.08 1.22 52.3
Cereals 1.73 247 296 2383 198  0.81 054 034 0.07 1.14 85
Tea (liquid) 1.62 208 2.05 922 2903 16.18 20.33 1436 534 12.16 918
Tea (powdered) 0.07  0.11 0.3 039 053 058 032 06 0.34 0.41 61.17
Processed milk product 1046 1496 13.05 1494 859 52 3.09 1.44 1.38 6.03 52.3
Fermented milk 3332 2723 13.14 1635 18.07 104 14.87 1394 6.85 14.14 317.32
Carbonated beverages 947 16.63 456 80.04 7563 2795 21.09 1063 678 2794 683.91
Other beverages 0.21 5.1 17.8 1396 114 888 13.57 9 7.68 103 684.25
Fruit and vegetable beverage 31.72 33.72 29.83 388 5432 392 2819 1626 12.58 2797 560.9
Sauces 203 284 384 478 3.08 359 3.03 3.08 2.06 3.13 63
Seasoning 004 006 046 0.07 0.1 0.17 0.15 0.21 0.18 0.18 2.55
Bread 14.16 274 352 42.08 3444 2444 2257 1221 7.65 218 258.4
Pickles 148 3.06 378 643 9.19 838 6.75 513 4.07 5.65 74.7
Jams 045 049 0.6 058 037 041 0.57 039 021 0.43 41.03
Ginseng drink 0 0.01 0.74 052 0.02 1.25 1.41 2.04 1.18 1.11 400
Takju 0 0 0 45 2029 1579 26.16 38.09 28.16 2032 2,025
cocoa products 036 2.84 1.87 1.24 246 0.83 0.02  0.01 0 0.77 333.24
Mixed coffee 0 0 0 2.05 1228 1541 1256 8.09 63 7.7 60
Special medical purpose foods 0 0 0 0 0 0 0 0 0 0 0

YKorea National Health and Nutrition Examination Survey (21).
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Table 3. Concentration of aspartame in foods and estimated daily intake of aspartame

Concentration of aspartame in foods (mg/kg)

Estimated daily intake of
aspartame (mg/person/day)

Food items No. of No. of Detected Overall mean Positive mean Average  Consumers

detected o Range ) 2) consumers  only 95th

sample sample rate (%) conc. conc. of all percentile
Dried confectioneries 49 14 28.57 ND~474.40 28.75 100.63 0.17 2.98
Gums 20 1 5.00 ND~164.50 8.20 164.50 0.00 0.18
Candies 19 2 10.23  ND~294.30 16.50 156.40 0.02 0.86
Cereals 11 0 0 ND ND ND 0.00 0.00
Tea (liquid) 5 0 0 ND ND ND 0.00 0.00
Tea (powdered) 5 0 0 ND ND ND 0.00 0.00
Fermented milk 11 4 36.36 ND~104.60 18.53 50.90 0.26 5.88
Carbonated beverages 10 3 30.00 ND~367.90 87.70 292.30 245 59.98
Other beverages 10 0 0 ND ND ND 0.00 0.00
Fruit and vegetable 20 0 0 ND ND ND 0.00 0.00

beverage
Pickles 30 1 3.33  ND~207.00 6.90 207.00 0.04 0.52
Sauces 15 0 0 ND ND ND 0.00 0.00
Seasoning 11 0 0 ND ND ND 0.00 0.00
Bread 5 0 0 ND ND ND 0.00 0.00
Takju 6 3 50.00 ND~39.90 10.90 21.80 0.22 22.07
Yakju 5 2 40.00 ND~401.40 85.71 214.30 0.04 38.69
cocoa produscts 5 0 0 ND ND ND 0.00 0.00
Special medical 10 2 20.00 ND~38.70 430 21.40 0.00 0.00
purpose foods

Total 247 32 12.96 Daily intake (mg/person/day) 3.20 131.15

Daily intake (pg/kg bw/day) 58.37 2,510.48
ADI (%) 0.15 6.28

ND: not detected.

YMean calculated from all samples values. ND was considered as '0'.

Mean calculated from values of detected samples.
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Aspartame Acesulfame K

Fig. 1. Proportional distribution of detected aspartame and ace-
sulfame K from foods.
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Table 4. Concentration of acesulfame K in foods and estimated daily intake of acesulfame K

Concentration of acesulfame K in foods (mg/kg)

Estimated daily intake of
acesulfame K (mg/person/day)

Food items No.  No. of piiied Overall Positive Average Consumers

of  detected ecoe Range vera r}l)ean mean consumers only 95th

sample sample rate (%) Conc. Conc.” of all percentile
Dried confectioneries 56 13 2321 ND~246.75 34.83 147.39 0.21 3.61
Gums 24 10 41.70 ND~476.90 95.70 229.60 0.01 2.11
Candies 19 4 21.00 ND~51.10 51.10 23.20 0.01 0.26
Cereals 6 0 0 ND ND ND 0.00 0.00
Tea (liquid) 5 0 0 ND ND ND 0.00 0.00
Tea (powdered) 5 0 0 ND ND ND 0.00 0.00
Processed milk product 5 0 0 ND ND ND 0.00 0.00
Fermented milk 11 1 9.09 ND~40.30 3.70 40.30 0.05 1.17
Carbonated beverages 13 2 1540 ND~19.20 1.48 10.70 0.04 1.01
Other beverages 41 4 9.70 ND~92.70 6.61 67.80 0.07 4.52
Fruit and vegetable beverage 35 2 571  ND~15.00 1.37 14.40 0.04 0.77
Sauces 21 0 0 ND ND ND 0.00 0.00
Bread 9 0 0 ND ND ND 0.00 0.00
Pickles 13 1 770 ND~43.5 3.30 43.50 0.02 0.25
Jams 15 0 0 ND ND ND 0.00 0.00
Ginseng drink 5 0 0 ND ND ND 0.00 0.00
Takju 5 1 20.00 ND~77.90 15.60 77.90 0.32 31.59
cocoa products 7 1 1430 ND~222.70 31.80 222.70 0.02 10.60
Mixed coffee 10 0 0 ND ND ND 0.00 0.00
Total 305 39 12.79 Daily intake (mg/person/day) 0.78 55.89
Daily intake (ug/kg bw/day) 14.23 761.92
ADI (%) 0.09 5.08

ND: not detected.

"Mean calculated from all samples values. ND was considered as '0'.

Mean calculated from values of detected samples.

B} AR FRAZLDA A0E LTS
ofel g0l YA, AAH AT FolE

F743}7]
S 4 W
5 748 5ol ¥e Qow FEAT

OMME ZE &

HAHF 5 F 305709 ABAA AT ZF FHS
B35 A3= Table 4 2 Fig. 19 AA gt} opA A2 2+
B2 F 190 #5 5 A, A5, AR, das, ke
a5, E3es, SR, AJAE, g, Ve 230} 7
5 Z 10719 EF2oA 3970 AEHAaL, YA 97)
FHoAE EAEE YEhY F HEEC] 12.79%°11

(Table 4). Choi(17)9] AFoA &= olAdE AR HEE
S 10.62%% RHiEels=t), o] B ARt okgh ue
ARt HEEC /M =994 AETS AFE 24719
ANE F 100A AEFS AEFES 41.70%A T} 1 v
& 27 23.21%, ACF 21.00%, B2 EF 15.40%9]
0 2 ey tH(Table 4, Fig. 1).

ol A F ZEe] FFe] MY =L AFES AFE Ho
3eFo] 95.70 mg/kgol R oH, AZH(ND~476.90 mg/
kg) ¥ A=A 33(229.60 mg/kg)E TFE Al 89| B3
7V A Vel el o]o] Y77t 51.1 mg/kg,
AH77F 34.83 mg/kg o 2 AEE A tHTable 4). 7|gF I3

of 7FEEFo oA E ZE Hd T2 31.80 mg/kge
2 B2 ool AT, TR Als S 1o ARk 222.70
mg/kg SE7F HAEE o] H o] wA e Rl
YA 6719] 7|e} ZF} TFEEFAAE oA T ZEo]
AZH A BUATHTable 4). o]/ Aol A ofr A Z4F
o] o] o] e AETS AR, AdF, IAFIS

& o dRlaL, o= Choid] A7-(17¢ sLd Al

]
k=i

™

FA 3 ofavlghe] I AHFS 58.37
ng/kg bw/day® e} JECFA A AA 8 ADI(40 mg/kg
bw/day)e] 0.15% “=3°]1 2™ (Table 3), Choi(17)7} 1.
3k ol ~uer H AFHHF 145.47 ug/kg bw/day(ADI9]
0.4%)¢} M F L w) 2T e S0} ofaute A
o 71 wol 7103k AFEL eaks g, HE S, g5, dAHF
TO R o] F BEE A Hel 453 =UTHFIg. 2). AF
2= 13~194] 259 A Ze] 136.04 ug/kg bw/day
(ADI9] 0.34%)2 7V okt ol = Ad A3
oF 3u) Axe £Foz 109 Hado] Bl EE ol
AF ke dlolA] 719le Atz AL th(Table 3, Fig. 2).
1~2419] A AT ol=vg AFFo] 133.16 ng/kg
bw/day®4 ADI tiH] 0.33%= el 13~194] vk o &
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—&—  Dried confectioneries - Fermented milk
8.00 - —A— Carbonated beverages -e— Takju
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3.00 1

mg/person/day

2.00 A

1.00 -

0.00 -
12 36 7-12 13-19 20-29 30-39 40-49 50-64 65

Fig. 2. Daily intake of aspartame for age group.

of2~ulE-S Ho| AF sl dHToZ YEL(Fig. 4), ©]
uf 1~2A4]9] of2se A 7]olgh A5 gilS sl W
59 HFig. 2). 34 20020 By LR AEH7}

B AHE Aol e ofxate AdFFel A A" el A
ADI tiH] 0.2% o]stz Hirwo], A AF ol A 0.34% ©]
S e 2 AT Al fA1E A3 E YEIITheD).
Lino S(D& &8 AR Q% T2Fg Fwle] Q3]
2 4FFE nusgled, 3 A =) AR
Al [L}—E— ofx3het A H T g/kg bw/day(ADI9]
0.7%) 3L, 10t o] Bibg 5 A3 2 Qg of~ube
AF &S 1.17 mg/kg bw/day(ADI9] 2.9%)% YEY =71
Bt AFFET 100 Fado] oF 4 o e S AF6
= ZAo® Busttl w3 Arcella 5(4)2 o]ge]o} A4
d 36293 e ® 1293 AF T AES ARk ofx
g A Basiied, BE AET B 585 S
o1k o}~ e A FH S 2.4 mg/kg bw/day(ADI2] 6%)2]
Aol el FAY kg R AFHE Q1g ofnute A FS
3.1 mg/kg bw/day(ADI®] 8%)& K.i13le] EHAFEH 7} of
2 3}ere] F o 7o AEA S 0110}0ﬂ 3, ol B Afe}
AASISAE. 22l FAEE AEAAI-19DE o
IhE HAZFADIC) 0.34%)E EEF POM ojgelol &
H =7be ) Bl gs o @A %% Folu, ADI rﬂﬂl
1% &= WA A Fshe w9 kA TO]ME}
3 ofAutEr A FHA OF F 95th percentile
AAZFSE 4T

s
x=

rﬁ -1

=2
2 0.3m

o

3

011

AE A
A3} 2,510.48 pg/kg bw/day= H 413
2(58.37 ug/kg bw/day)®] oF 43ulol] E3t= o] AA R
ADI ti¥] 6.28%% ]3] ¢t sk =0t Table 3). &
3 Choi(17)7} H.a13l o}~utek 95th percentile A H
(ADI?] 15.8%)°l H]&] 1/20% & mX] = FFo72, &
ol ~ubE M eko] 7k At Q o)
2 =Rl ofavte HHFS A HHF A
2, 39 A= 25 ADI O] 7% vRke] bde

et

Ho AF LS 14.23 pg/kg bw/dayZ JECFACA A A g
ADI(15 mg/kg bw/day) H¥] 0.09% %2 = H7F= At
(Table 4). Choi(17)9] Aol A= ol dE ZF AdFFHol
55.06 ng/kg bw/day® ADI 4] 0.4% o2 H 1% o]
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Fig. 3. Individual daily intake of acesulfame K for age group.
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Fig. 4. Comparison with daily intake of aspartame and ace-
sulfame K for age group.
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