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Assessment of Estimated Daily Intake of Sweeteners in the
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Abstract We analyzed the estimated daily intake of sweeteners in the Korean population, using data from national health
and nutrition studies regarding the concentration of sweetener in each type of food, food intake by gender, age group, and
weight. The level of safety of these sweeteners was evaluated by comparisons with the acceptable daily intake (ADI) data
established by the Joint FAO/WHO expert committee on food additives. The estimated daily intake (EDI) of sodium
saccharin was 52.31 pg/kg-bw, 55.06 ng/kg-bw acesulpham-K, 145.47 ng/kg-bw aspartame, and 93.86 pg/kg - bw
sucralose per day. The percentages in relation to ADI were 1.0%, 0.4%, 0.4%, and 0.6% respectively, which were all
within safe levels. The relatively higher-consuming groups were taking 783.12 pg/kg - bw sodium saccharine, 4,399.09 pg/
kg - bw aspartame, 1,557.09 pg/kg - bw acesulpham-k, and 2,700.72 pg/kg - bw sucralose per day, and their intake levels as
a percentage of ADI were 15.7, 11.0, 10.4, and 18.0%, respectively, which were all within safe levels.
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Table 1. Analysis conditions of HPLC for sodium saccharin, aspartame, acesulpham-K and sucralose

Analyte Sodium saccharin, aspartame, acesulfame-K Sucralose
- CAPCELL PAK C18 UG 120
Column (5 pm, 4.6 mm IDx250 mm) (Shiseido, Tokyo, Japan) - Sugar KS 802 (6 um, 8.0 mm ID*300 mm)
- Symmetry C18 (5 um, 3.9 mm IDx150 mm) (Shodex, Tokyo, Japan)
(Waters, Wexford, Ireland)
A:10% TPA 73.09 g+KH,PO, 2.5 g+H,0 3.6 L (pH=3.5) . o
B: Acetonitrile 100% A: Water 100%
Mobile phase Time (min) Flow (uL/min) B% A% Time (min) Flow (uL/min) B% A%
(gradient Table) Init-2 800 10 90
2-8 800 30 70 .
&-19 800 30 70 Init-30 700 0 100
20-25 800 10 90
Detector UV 210 nm RI detector
Flow rate 800 pL/min 700 pL/min
Injection volumn 10 puL 50-100 pL.




Table 2. Food Intake for each food item”
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Average food intake

Consumer only food intake (g/day)

Food category (z/day)
Food intake No. of consumer Food intake 90™ percentile 95™ percentile
Dried confectioneries 9.11 1420 57.69 109.00 142.51
Candies 0.59 268 21.06 56.37 67.59
Gums 0.02 39 5.09 12.20 14.40
Processed fish product 8.80 1760 4235 84.35 121.28
Tea 472 851 48.87 181.50 250.00
Coffee 10.83 3445 27.06 32.01 84.00
Fruit - vegetable beverages 24.56 847 248.74 408.00 513.50
Carbonated beverages 31.74 950 283.56 494.60 650.61
Other beverages 10.99 367 246.73 431.00 517.80
Soy sauce 7.57 6777 9.89 22.10 30.25
Soybean paste 8.28 4125 18.09 42.95 60.00
S)‘;%g‘gf‘;is(g)memed hot pepper 6.42 4054 13.92 33.99 45.94
Mixed soybean paste with gochujang 2.28 1057 19.43 36.00 60.00
Dressing 0.13 37 29.64 97.89 99.86
Sauces 1.74 666 22.61 43.96 65.82
Kimchi 124.03 8081 136.47 272.50 347.60
Salted and fermented seafood (jeotkal) 1.89 1502 11.46 30.27 51.00
Pickle 7.53 2135 30.46 70.60 84.76
Takju and yakju 9.48 112 710.30 1816.16 2358.00
Sli?lrolsgfvl‘:fggce wine and other 0.96 669 1251 7.12 29.97
Wine (other the grape) 0.10 10 107.22 193.39 210.45
Soju 28.48 730 320.39 682.60 704.61
Dried shellfish and fish fillet 0.87 285 25.96 53.68 71.82
Cereals 0.45 135 29.30 52.00 65.00
Seamed corn 0.49 19 210.04 292.36 395.85
Dairy-based drinks, flavored/fermented 6.61 239 231.35 311.92 453.20
Fermented milk product 10.62 833 118.37 202.70 23520
Ice cream products 9.09 708 114.87 175.45 230.00
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Table 3. Concentration and estimated daily intake of sodium saccharine

Estimated daily intake of sodium saccharine

No. of
Food cateo No. of detected Mean conc. (ng/kg - bw/day)
eory samples samples (mg/kg) Average Eater group
0,
(%) group  Average intake 90" percentile 95" percentile
Dried confectioneries 48 9(15.5) 20.7 4.58 28.99 60.07 84.05
Processed fish product 27 12(44.4) 17.6 2.29 14.06 31.56 47.05
Fruit - vegetable beverages 18 7(38.9) 47.5 23.60 239.04 495.13 591.49
Carbonated beverages 7 0(0.0) 0 0 0 0 0
Other beverages 57 2(2.6) 1.2 0.25 5.67 12.53 16.46
Kimchi 27 0(0.0) 0 0 0 0 0
Salted and fermented seafood (jeotkal) 10 0(0.0) 0 0 0 0 0
Pickle 77 35(45.5) 152.8 20.99 84.95 183.83 259.51
Cereals 5 0(0.0) 0 0 0 0 0
Steamed corn 5 0(0.0) 0 0 0 0 0
Total 281 65 52.34 372.70 783.12 998.54
% ADI 1.0 7.5 15.7 20.0
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Table 4. Concentration and estimated daily intake of aspartame
No. of Estimated daily intake of aspartame
Food category No. of detected Mean conc. (ng/kg - bw/day)
samples samples (mg/kg) Average Eater group
) group Average 90" percentile 95™ percentile

Dried confectioneries 58 13(22.4) 14.9 33 20.86 43.24 60.50
Candies 38 10(26.3) 511.5 7.15 256.75 718.29 1,065.35
Gums 38 12(31.6) 546.8 0.35 83.47 156.15 296.99
Processed fish product 27 0(0.0) 0 0 0 0 0
Tea 16 4(25.0) 92.5 7.03 72.74 265.13 372.95
Formulated coffee 5 1(20.0) 289.5 48.98 122.43 145.76 358.14
Fruit - vegetable beverages 18 3(16.7) 8.4 4.17 4227 87.56 104.60
Carbonated beverages 7 3(42.9) 672 42.64 380.93 743.15 1,032.20
Other beverages 76 19(25.0) 68.8 14.48 325.0 718.66 943.47
Soy sauce 24 0(0.0) 0 0 0 0 0
Soybean paste 15 0(0.0) 0 0 0 0 0
Gochujang 5 0(0.0) 0 0 0 0 0
Mixed soybean paste with gochujang 5 0(0.0) 0 0 0 0 0
Dressing 6 0(0.0) 0 0 0 0 0
Sauces 14 0(0.0) 0 0 0 0 0
Kimchi 27 0(0.0) 0 0 0 0 0
Salted and fermented seafood (jeotkal) 10 0(0.0) 0 0 0 0 0
Pickle 77 11(14.3) 30.5 4.19 16.96 36.99 51.80
Takju and yakju 20 12(60.0) 52.1 7.34 550.38 1,345.79 1,817.19
Clear strained rice wine and
other alcohol beverage > 00.0) 0 0 0 0 0
Wine (other the grape) 7 0(0.0) 0 0 0 0 0
Soju 9 0(0.0) 0 0 0 0 0
Dried shellfish and fish fillet 31 0(0.0) 0 0 0 0 0
Cereals 5 0(0.0) 0 0 0 0 0
Steamed corn 5 0(0.0) 0 0 0 0 0
Dairy-based drinks, flavored/fermented 10 0(0.0) 0 0 0 0 0
Fermented milk product 15 6(40.0) 26.8 5.83 73.66 138.68 204.64
Ice cream products 11 0(0.0) 0 0 0 0 0

Total 584 94 145.47 1,945.46 4,399.09 6,307.83

%ADI 0.4 49 11.0 15.8
UEFS] w7t sMEAY HEFA olete o] Wold & Fo2 WY ole HFHFZFNA AFHA HHFHE 7N
glo} el ATFIMEFHAL Aol vl WA vehd Ao A HARE) 4AR S BAT 4HFe] Fol AjIEF A
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257 16%E 2B TH(11). 59 725 BkE 8o HH %ol
T2 2]Fof Hlg) wl$- Zol o]gst AjolE Bl Ao=E o|&
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HrroA Fo 7] Ee FLANALF S5 HAFE Hrhy
Koy A AR E FdAAF FET F8 794

a7 a1

AR AdFH =] FET AHF Bt 4] Srtsked 23 b
W AR ALF 5= AFAR T AR HFH o] Wol At
AUEF HAAY dFAZol 108] o) ZA ST ol=s
S 43] A dARel 3l oEe dHsks o359
d WEo® Azt

&4 A AH90™ percentile, 95™ percentile) =, ‘% 90%
95%2] AFAAAFS 7 AR HHAFS 90" percentilel| A
783.12 pg/kg - bw/day, 95 percentilel Al 998.54 ng/kg -+ bw/day >
2 2F=E9AL, ADL tiH] ZH7E 157, 20.0%°] HHTFEo® 3
7}=E] Atk (Table 3).
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Table 5. Concentration and estimated daily intake of acesulpham-K

Estimated daily intake of acesulpham-K

No. of
Food category No. of detected Mean conc. (g/kg - bw/day)
samples sample (mg/kg) Average Eater group
(*0) group Average 90" percentile 95™ percentile
Dried confectioneries 58 9(15.5) 14.5 321 20.30 42.07 58.87
Candies 38 10(26.3) 63.4 0.89 31.82 89.03 132.05
Gums 38 24(63.2) 421.8 0.27 64.39 120.48 229.10
Processed fish product 27 0(0.0) 0 0 0 0 0
Tea 16 1(6.3) 19.5 1.48 15.34 55.89 78.65
Formulated coffee 5 0(0.0) 0 0 0 0 0
Fruit - vegetable beverages 18 1(5.6) 6.9 343 34.72 71.92 85.92
Carbonated beverages 7 3(42.9) 63.9 40.54 362.23 706.65 951.51
Other beverages 76 11(14.5) 17.4 3.66 82.19 181.75 238.61
Soy sauce 24 0(0.0) 0 0 0 0 0
Soybean paste 15 0(0.0) 0 0 0 0 0
Gochujang 5 0(0.0) 0 0 0 0 0
Mixed soybean paste with gochujang 5 0(0.0) 0 0 0 0 0
Dressing 6 0(0.0) 0 0 0 0 0
Sauces 14 0(0.0) 0 0 0 0 0
Kimchi 27 0(0.0) 0 0 0 0 0
Salted and fermented seafood (jeotkal) 10 0(0.0) 0 0 0 0 0
Pickle 77 0(0.0) 0 0 0 0 0
Takju and yakju 20 3(15.0) 112 1.58 118.32 289.31 390.64
Clear strained rice wine and
other alcohol beverage > 00.0) 0 0 0 0 0
Wine (other the grape) 7 0(0.0) 0 0 0 0 0
Soju 9 0(0.0) 0 0 0 0 0
Dried shellfish and fish fillet 31 0(0.0) 0 0 0 0 0
Cereals 5 0(0.0) 0 0 0 0 0
Steamed corn 5 0(0.0) 0 0 0 0 0
Dairy-based drinks, flavored/fermented 10 0(0.0) 0 0 0 0 0
Fermented milk product 15 0(0.0) 0 0 0 0 0
Ice cream products 11 0(0.0) 0 0 0 0 0
Total 584 62 55.06 729.32 1,557.09 2,19533
%ADI 0.4 49 10.4 14.6

2HEEoH, ADIH] 0.29%, 0.0025%2 WERTh dEe] of o} r7A R ARl AFAF Fdol A = AR A
2fg YA AFAE w2k 2 2olE BATKIS,IS) Aol BE F, 259 HAPL el HEL HAT 9=

ZAATIS} WASEE B olssigte] HHTS 71t 4398y AFAC) AFFo] AYHoT RS ARE wole Aoz W)
kg - bw/day2} 42.64 pg/kg - bw/dayS 2 o}xulel AT 63% A=
2 A3 tH(Table 4). )} A2l ofxvlet ﬁﬂ;@%hg xaxdy 2414 F AH90™ percentile, 95" percentile)2] A1F TS 90" per-

511.5 mg/kgs}t 546.8 mghkgl 2 TR AFHT} &2 FX& HI
o HEFHFHFT] 0.59 gidayel 0.02 g/dayZ ¢~ Sro} 79}
Aol AHE S8 FET of2=w JFHHS 7.15 ngkg - bw/
day9} 035 ug/kg bw/dayS 2 Al 7EEIh S5 Aol
ofzmlgre] F2 7oA EL BASERE F EDIY 66%E XA
ste] =ujje} WA}EJ AE HATH(ID).

AFALS) AH TS 1,945.46 ngkg - bwiday® AHEEo] ADI T
H] 49%°] AHrEod HriElen, S8+ AHE B} of
159 =7 el 7)o Ee o 2 EE 550.38 pgkg-bw/
day, BHHE5 380.93 pg/kg - bw/day, 71EE 325.0 pgkg - bw/
day, 70T] 256.75 pg/kg - bw/day= =713 19] ]Oqé]%oloiﬂ g
2hrE 9] A, 7R R, oOFF B gt AHA HAR F
8 7)oy FEo 2 HIIEtHTable 4). ol& AFHIVEEFS] 7

centile®l A1 4,399.09 pg/kg - bw/day, 95® percentlleoﬂ*i 6,307‘83 ng/
kg * bw/day® & 4t o] z}zF ADI thiH] 11.0, 15.8%°] A5+
FTO=F HIIEATH(Table 4).

of2uee] HHHE AFHRIVEF W & HA3E B
1}, ol~5}eke] ADIE 40 mgkgbw/day= ADIZ} 5 mg/kgbwiday
Al AFFIGEFC] Hsl 8i =ob ADI tiH] AF FFS W
H7}= A tHTable 4).

OfMIMEZE

A2} T 28F9] ARS Tt oM EAFY] ARIHET HAF
< 55.06 pg/kg - bw/dayS 2 A== 0w, ADI thH] 0.4%<] A
FAe4Fo g HrEAKTable 5). 200293 20063 LE2] A7
A ol ABAFe EDIE 13.0 ugkg « bw/day2} 3.6 pug/kg + bw/
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Table 6. Concentration and estimated daily intake of sucralose
N Estimated daily intake of sucralose
o.of - bw/day)
Food category No. of detected Mean conc. (ng/kg - bwiday
samples samples (mg/kg) Average Eater group
) group Average 90" percentile 95™ percentile
Dried confectioneries 58 1(1.7) 11.5 2.54 16.10 33.37 46.69
Candies 38 9(23.7) 80.7 1.13 40.51 113.32 168.08
Gums 38 3(7.9) 438 0.03 6.69 12.51 23.79
Processed fish product 27 0(0.0) 0 0 0 0 0
Tea 16 5(31.3) 91.4 6.95 71.88 261.97 368.51
Formulated coffee 5 0(0.0) 0 0 0 0 0
Fruit - vegetable beverages 18 2(11.1) 353 17.54 177.64 367.96 439.57
Carbonated beverages 7 1(14.3) 1.9 1.21 10.77 21.01 29.18
Other beverages 76 12(15.8) 23.1 4.86 109.12 241.29 316.78
Soy sauce 24 0(0.0) 0 0 0 0 0
Soybean paste 15 0(0.0) 0 0 0 0 0
Gochujang 5 0(0.0) 0 0 0 0 0
Mixed soybean paste with gochujang 5 0(0.0) 0 0 0 0 0
Dressing 6 0(0.0) 0 0 0 0 0
Sauces 14 0(0.0) 0 0 0 0 0
Kimchi 27 0(0.0) 0 0 0 0 0
Salted and fermented seafood (jeotkal) 10 0(0.0) 0 0 0 0 0
Pickle 77 0(0.0) 0 0 0 0 0
Takju and yakju 20 0(0.0) 0 0 0 0 0
Clear strained rice wine and
other alcohol beverage > 00.0) 0 0 0 0 0
Wine (other the grape) 7 0(0.0) 0 0 0 0 0
Soju 9 2(22.2) 87.7 36.89 414.88 847.93 1,059.85
Dried shellfish and fish fillet 31 0(0.0) 0 0 0 0 0
Cereals 5 0(0.0) 0 0 0 0 0
Steamed corn 5 0(0.0) 0 0 0 0 0
Dairy-based drinks, flavored/fermented 10 3(30.0) 49.9 0 0 0 0
Fermented milk product 15 5(33.3) 71.8 0 0 0 0
Ice cream products 11 0(0.0) 0 0 0 0 0
Total 584 43 93.86 1,293.34 2,700.72 3,556.43
%ADI 0.6 8.6 18.0 23.7
dayS 2 ADI thH] 3%2} 0.07%2 LFERSTHIS,18). TIEEA

SHE oPAELE AHAFF] 7]2FS B E(40.54 pgy/
kg - bw/iday) 2 & AFH S 73%Z xRS Ao oA dE
ZF HITHS 21 8mgkgl ® THE 2EZHT AfHog =
2 FAE EPou; Al HFAH] 0.02 g/day= mlF- Sol =H
B AAFS 027 ugkg: bw/day o2 H71E A tH(Table 5). 35
o] AFollA] oM dBZF] 7| FE TR QFEER
Z}z}b 52%9F 22%2 XFAIBFITH(11).

QA olM AR ZE AFH TS 72932 pgke - bw/dayE AHE
=o] ADI tH] 4.9%2] AFHFEo2 HrHEon, 7ofiEL
=g oMAEELF HAFY vRIVIAZ ShEE(362.23 pg/
kg * bw/day)Z YEFHTHTable 5).

23914 # 2HO0" percentile, 95 percentile)2] A1F -2 90" per-
centilell 4] 1,557.09 pg/kg-bw/day, 95" percentilecll A 2,195.33 ng/
kg - bw/day2.2 4FEEo] ZzF ADI the] 104, 14.6%2] AF 5
FO 2 B ATHTable 5).

IR} 5 28%F0 AEFS B9 TRz FUHF HHFS
93.86 pg/kg « bw/dayS 2 ADI the] 0.6%2] AFFFo g2 Hrly
Ath(Table 6). YE<] 200254 2006 AollA] FAHZ 29
AF o] 247t 62 pg/kg - bw/day, 0.0 pg/kg - bw/dayS. = ADI o
H] 0.04%%} 0%= LFERGTH15,18).

FQ 719 ELE &2F 36.89 ugkg - bw/day, HIALFSE
17.54 ug/kg - bw/day, 'TEF 15.62 pgkg - bw/daye = F AH
o] 74%0)3S AAEATHTable 6). ATt THFe FIALZ X9
Hagrgo] 80.7 mgkedt 914 mghkgl 2 ThE 21FHT} 8o
2 =2 £E HYoU AEHFFo] 0.02 g/daydt 4.72 g/dayE
ol pagR A0l YHFE WA HrkEQh a8y A3 3
AHE HagEo| 877 mgkedt 71.8mgkgl® =& FXE B
Rom, AEZAFF L3 2848 gday9l 10.62 g/day= HHA] o}

didos =2 AFFeR HIHEAT E50] A7l F2
FR2O F9 7|94 ES EEEE F EDIY] 59%E AAS
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ATk, = AFHAFE 7L FarldF5] AAFR5e} aF

EEE 9%} 13%% Hbﬂ* 71 =7} wokon, S50] 7)o
Zol BS99 A9 9 dApere FRPF HgHFo
1.21 pg/kg'bw/day(ADI iy] 0.013%)0.2 71%=7) ulg- WEko
o, o]E BMIS RO £IATTA HE HEH HEHF BE W
A7) wWiEo = AzbEc)

AR o] MHTS 129334 pg/kg - bwidayE AHEE o] ADI th
H] 8.6%°] Ao WriEon, Rlgte] 7o Fol
A HANALFSE 177.64 puglke - bwiday, 225 414.88 ng/kg - bw/
day, & 5197.35 ugkg - bw/day <ol 71EFEE 109.12 pg/ke -
bw/daye} 7198 24839 pg/kg - bw/day7t 719 E 0 g7 71y
ATk FAER 2] AS U3 HHHFo] =& 5 HIAE T
AF o] =UTh(Table 6).

2914 FHAH90" percentile, 95" percentile)2] A% TS 90" per-
centilell A 2,700.72/2/kg - bw/day, 95"percentilel| X 3,556.43 ug/
kg - bw/daye. 2 ZFZEF]e] Zkzb ADI thH] 18.0%, 23.7%2] A1

FFo 2 HrEYtKTable 6). FIAZEAE H7RBE Ang S
ADI Th¥] 7H8 =& AFu&S Jehhich

B AfeXs A% - dERA] 19 AFAHTAE 2
=9 it AFH AF F APHRHUES, ofkauE, opded
F, TAGE2 S ogate] ANl B AFHARe] ddF
AAFFS 718kl JECFA o8 2AE ADIS} Hlwste] 3t
g HHSES I B ATs AF T AEY ¢
FE Bk 9 AlE Y Al AvETE e AES

N

=

b

TEm = T
Jaidom AEAATE FNA% - JYRA ARE °l£’~
slo] 19709 AEAAGOR Hkska, gnlse] A 4

£ 3ol 25 HFske AE 7Hsk] drlsislens /‘E‘Xﬂﬂﬂ
Rt %:7'" BriEle A3 Aok z2Ev Brkek BE
Anlge] HEd, AFHAL, FHHAAH90" percentile, 95" per-
centile)2] F7loA AdAFAHAHATFE ZF ADI 9] 30%°]st=

Ueht @599 R HASES AT AoT Bt @ &
19,

o OF
) =

U ARRIEZE 22 AFRIVES, of2ug ol AR L E,
‘l‘ﬂa]'i}\-’] JLFHHHHFS Hrietart AFd JA3E
o] FE& FNIUA - FYRALY AE, A AFAFHAE}
zﬂwg o] &ate] dYFPHAFS NS, o1&
A ADISF Bl - AESl] HFFEES 5o ¢
sl 24 JIFAVES dYFAHFAZTS ATHRIUE
52.34 ug/kg - bw/day, oAl ZE 55.06 ngkg + bw/day, o]-./:—ﬂr
e 14547 ug/kg - bw/day, IZZ2 93.86 ug/ke + bw/dayZ 4t
=902, ADI th¥] Z}ZF 1.0, 04, 04, 0.6%E H71ERon,
A H A 90" percentile)e] YLFBAHATF HrtoM= A7
HEH 783 12 pg/kg - bw/day, oF=THE 4,399.09 pg/kg - bw/day,
oA B ZF 1,557.09 ug/kg - bwiday, FIZZ 2 2,700.72 pg/ke
bw/dayZ A@Eli’iinﬂ ADI th¥] 157, 11.0, 104, 18.0%= SHd
o AHFEoRE HUHEA 247k QlFnRe] AdFHe 8
719421 FS AHRIVERS AAAFF} 3 - AaF 289
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