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Assessment of Estimated Daily Intakes of Artificial Sweeteners from
Non-alcoholic Beverages in Children and Adolescents

Sung-Dan Kiml, Hyun-Kyung MoonZ, Jib-Ho Leel, Min-Su Changl, Young Shinl,
Sun-Ok Jung', Eun-Sun Yun', Han-Bin Jo', and Jung-Hun Kim'

1Seoul Metropolitan Government Research Institute of Public Health and Environment
“Department of Food and Nutrition, Dankook University

ABSTRACT The aims of this study were to estimate daily intakes of artificial sweeteners from beverages and liquid
teas as well as evaluate their potential health risks in Korean children and adolescents (1 to 19 years old). Dietary
intake assessment was conducted using actual levels of aspartame, acesulfame-K, and sucralose in non-alcoholic bev-
erages (651 beverages and 87 liquid teas), and food consumption amounts were drawn from "The Fourth Korea National
Health and Nutrition Examination Survey (2007 ~2009)". To estimate dietary intake of non-alcoholic beverages, a
total of 6,082 children and adolescents (Scenario I) were compared to 1,704 non-alcoholic beverage consumption
subjects (Scenario I). The estimated daily intake of artificial sweeteners was calculated based on point estimates
and probabilistic estimates. The values of probabilistic artificial sweeteners intakes were presented by a Monte Carlo
approach considering probabilistic density functions of variables. The level of safety for artificial sweeteners was eval-
uated by comparisons with acceptable daily intakes (ADI) of aspartame (0~40 mg/kg bw/day), acesulfame-K (0~ 15
mg/kg bw/day), and sucralose (0~ 15 mg/kg bw/day) set by the World Health Organization. For total children and
adolescents (Scenario I ), mean daily intakes of aspartame, acesulfame-K, and sucralose estimated by probabilistic
estimates using Monte Carlo simulation were 0.09, 0.01, and 0.04 mg/kg bw/day, respectively, and 95th percentile
daily intakes were 0.30, 0.02, and 0.13 mg/kg bw/day, respectively. For consumers-only (Scenario I ), mean daily
intakes of aspartame, acesulfame-K, and sucralose estimated by probabilistic estimates using Monte Carlo simulation
were 0.52, 0.03, and 0.22 mg/kg bw/day, respectively, and 95th percentile daily intakes were 1.80, 0.12, and 0.75
mg/kg bw/day, respectively. For scenarios I and I, neither aspartame, acesulfame-K, nor sucralose had a mean

and 95th percentile intake that exceeded 5.06% of ADI.
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bamate) 52 4 A3} FAFGFRAR A A
ol dd AEAHY ABE o] &l HHE FAHI A
A7F AAWH31-36), o5 FLHH7H(Point Esti-

[e]
mates)= 93135 72| 7} Ao A w4 9l B8
4 H gdds 1EEkA ek

std #H2 ZHEHFIEZAEH ol A(Monte Carlo simu-
lation)= °©]&3%t 853 7HProbabilistic Estimates)E &
A ZZ(Food Chemicals)®] A% SEFEE A3
= A7 AlEEH I Qo (37-41), A A FE 71/ Al
AR 7] T(FAO/WHO) A = A oA e
oM EHIERZAEH)HE o &
tH42). WA 2 Sl 3
o] FLo AA AEAHFTY tHF
SEH7ME AAE] AT
g YAl S WUkl R AR 2asith

2 ATl A= A471(2007~2009) 17
3 F AgEGoer BR3¢ 9l od
H

=]
ew AAFH Mo

o

=
ol
o
K
o!
fas)

tlo
PSR Y %)
i
',
XN

¥o, o

M oz

2

)
N
-

D
X
= e o

b
° ot og %
(7
1">" 2

ot
uf

Y
2L'

R
&,

ot
e M

Rt
)
2

1+

X
N

¢
O

. o2
o2
N

'~
>

=

2, o
tl ol to
N
= b

rT‘
Nlﬂ

[o%

oft d
N
)

[o
o
oo
o
L
212 fr oo

oy o
I

fu
i
oft
o
2
g
oX
ML
_\|-Jd
D F
o oy "
}1_11
N
e
o
i
L
i

(o
o,
1o,
o
[
L
)

)
(@]
—
o
o
—_
l
o))
o
N,
Ry
2
o
>
18
=
o
Ho
offt
r‘—>':l‘4
An)
ol
=2
S
off

N
=

[ N

Ha e S8 9 ANHE FYste] ofnutg ofA|
F, AHRIVES 2 Fadz o] g £43514
& ASAE TGt AN AES 2
AA wtet &8 65170 D HAFF 8771
Hd-JoHF &5 1997, eS8 14740 2 S
Aol At

oo =

e
of
)
lo,
il FL od il Jo

[
Q
o
)

ol

o <
o
w
o
&

Alef 2 T

of 23y} ol A B AF BTEH S Wako(Osaka, Japan)
AEFS AHEsI o, ARV ERY AR X X%
< Sigma-Aldrich(St. Louis, MO, USA) #|#& A3
th HPLCY ol&d A& wgs 3 oHEYELS
HPLC-% Merck(Darmstadt, Germany) A3, 10% TPA-
OH(tetrapropylammonium hydroxide), ¢1Ako]|FA2Z-5
2 QS Wako AFES A&t EFH 2 AHESY
o] 7ol A}8-% nylon syringe filter(13 mm 0.45 pm)+=
Whatman(Middlesex, UK)& AH&33ith Q17 = 4
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Table 1. Operating conditions of HPLC-DAD for the analysis of aspartame and acesulfame potassium

Parameter Value

Instrument Agilent Technologies 1200 series

Column Capcell Pak Ciz (5.0 um, 4.6 mm X250 mm)

Detector Diode-Array Detector (DAD) (A: 210 nm, scan A: 190 ~400 nm)
Flow rate 1.0 mL/min

Column oven temp. 40°C

Injection vol. 10 pL

Mobile phase

0.005 M Potassium dihydrogenphosphate (0.01 M TPA-OH) : Acetonitrile=85:15, pH 3.5

Table 2. Operating conditions of HPLC-RID and HPLC-ELSD for the analysis of sucralose

Parameter Value
Instrument Agilent Technologies 1200 series
515 HPLC Pump, 717 plus Autosampler, 2414 Refractive Index Detector
Column Capcell Pak Cis (5.0 pm, 4.6 mm X250 mm)
Detector Evaporative Light Scattering Detector (ELSD)
Refractive Index detector (RID)
Flow rate 1.0 mL/min
Injection vol. 20 pL

Mobile phase Methanol : Water=70:30

Chromatography-Diode-Array Detector; Agilent Tech-
nologies 1200 series, Waldbronn, Germany)$} Waters
(Milford, MA, USA)¢] 515 HPLC Pump, 717 plus Auto—
sampler, 2414 Refractive Index Detector® ZA3H
HPLC System % HPLC-ELSD(High Performance Liquid
Chromatography—Evaporative Light Scattering Detector;
Agilent Technologies 1200 series)Z ©]-&3}o] Table 1,
29} & zPo® A8

AR ARAE BN RS TAT AAE A5kl 8]
EHE NPAE AAE F83 S50 AgHgon, 1A
gl Qg gol Q= A9 AF AAE B A
Shla, BALERE sl 1081 283} Aelsel g

Gtk Alg 2~5 g2 FH &

=5 718 20~50 mLZ &Fal & £33k o} 0.45 pm ny-
lon syringe filter® o] ¥}3F NS AJg Lo 7 AL8-3}o]
Table 1, 29} 2& 202 AFENE 7]7] A% A,
AM =T HEE AR ghel 33 WHEEte] 1T R
TS Al
HYSHSE 83 == M

A47] HNAZFEZA A F oJdolet HrdFe
HAdFA 5 AFHEFS Kim 5(43)8] AygA+ 2dxE
o] &3} 3l

2lat ol
AFYA EA HA: u)

o 2 4
Q1 obsste, b HFRFEI FATEAE S

&F-9bs G of e oA AT ZEd FagRS
= TAAFE AT/ AARA 7 F(44-46)00 A A% A
AN H & Fahs AFE3HTtH(Table 3).

=3 Uk AFAAT AERE A4V SN0 Z9S
o] g3l ofde] R Had(1~194)Y v dZ
F/kg \_Z OV;_.]'/;jff—]akOE 7]_x43]_o:]q_. /\]L]—E]
~19A4] "ol & HAad F 6,0827 E_/\]-FH Fo 2 3]
g o FARe] At 95th percentile A
STt 3 Ayl 0= 1~ 19/‘*] o]do]

W AgaE AF A 1,704 9] F1, 95th
percentile AT B HHAF LXEF A &3to] A EoITH
AR TS 6511 - AAF &8 1994
BASE 1474 2 S3 30571) 2 AAgAE 87740
HPLCE o|-&3te] 543 ASAE ol &3t

T3k A (point analysis)& 9138ko] QlEn| g 24
@ NG EFAA S5 o AdAH B S FH =(95th per-
centile)& o] &3t H|EEHSE HAE =349 + UE
7} A 5-o] FA 4 o] d FH F(estimated daily intake, EDD<
AbEseleh e AT F 7 IRl =E gle] tER
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Table 3. Acceptable daily intake (ADI) of artificial sweeteners
ADI" (mg/kg bw/day)

Aspartame 0~40”
Acesulfame potassium 0~15”
Sucralose 0~157

1)Acceptable daily intake — World Health Organization (WHO).
YWHO (World Health Organization) Technical Report Series
(TRS) 653.
YWHO (World Health Organization) Technical Report Series
(TRS) 806.
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Estimated daily intake (mg/kg bw/day)
={Food additives conc. (mg/kg)>Daily food
intake (g/day)}/ body weight (kg) QD)

JAE 2A: H|GdZAHLEE B QlFm B (o)} AubE,
olAAdE ZE B FaAYRA) fHAd HUkE AN E
Zzre] IEAv s FAA)HFHAZFEDDS dLHHHE
ZFADDH vlaste] %ADIZ 9l =S AAs A

% ADI={Food additives intake (mg/kg bw/day)/

ADI (mg/kg bw/day)}>100 2

SAEA o ZHIIER A FEdC)A: SAEAE SAS
9.2 L2 I3 (SAS Institute Inc., Cary, NC, USA)S A&
ato] thFT7|d % vlael Al47]) SRIAZYEFRAL AR
F ojdlo] W AAWF HLEASE AFFFEAE 9
sto] Wi 2EAR 59 V=S AEE A=Y F
A o 1S5S fsk - A (t-test), PGl EAHEA]
(one way ANOVA, a=0.05)& ©]&3l3 21, one way
ANOVA®] AR~ #2495 913l Duncan®| t+H 915 4 (Dun-
can's multiple range test)& A8} ).

GETA S AT EHAEEA B A AT R
ek om W akate] AH e A8 E Crystal Ball®e fit-
ting 71s& &8st SETEYEHE d4ste] AlEdeld
wmaS et Al EH oA 75 Crystal Ball®
(2005, ver. 7.2, Decisioneering Inc., Denver, CO, USA)
< AHgERglom, AEE WHE ZHMER HEES A

3h9la WA B34 100,00094 2R E Fae
o,
Zut H oF

olzznlz ate

AT QTP BAS 97 AR S AA g
S8 F ISR, BgR, BRSE, Aate] v go] 7
7} 27.0, 19.9, 41.3, 11.8% 3t} o] A& HA HYZF SR
% ono Agel RASE, BASR, EFOR, At

OfAIIE SH2F

S5 2 WY T olTge] Ht 2 Table 49
o] 3.21+28.36 mg/kg(ND~342.00 mg/kg)O]M#U% 70
=z 2

H ¥387] 9 0.6216.09 mg/container(ND~85.50
mg/container)7} 5o At AA 73870 AFE F= 10
N AFANA ofxtgo] AEE HAEFE] 1.4%% 2, 7
A=, Fo ool gRm W 7gEFS R ofavido] §
frEol iTh

Kim 5(36) 20034 & &< IAS5(357), T4
B2(17) 2 NEFSB217)NA ofxvtgto] BAEH
A a4 0.017+£0.083 g/kg(137, AEE: 15. 38%)

7

&:J

[

o] A&Frta -9}, Choi '5(48)0 20084 #& =<l
1%
), 71Ek
dEs ki 1

o}~

S5 T olxd®e] AL 8.4 mg/kg(187,
16.7%), &2t 67.2 mg/kg(771, AEE: 42.9%
53 68.8 mg/kg(7671, HEE: 68.8%)°] %
aEFTh T Aol A= 20109

%E
£ 1.5%),
kS8 7.67+46.39 mg/kg(14771, 7&% F2.7%) &
S8 2.04%£22.08 mg/kg(30571, AEE: 0.9%)°] H=
o] Kim 5(36)# Choi 5(48)¢] A7 Ao}t ofA3d
TF L HEZEANA AFol7) ATt o9} o] ofxutE F
F Y AFEY Aol A AFel de F7E59] 4ol
FolA 5 A% T HUME ko] 2AF A171(2003d ~
20100l whet ZFAF AL, FA Y A=Y A H A

A4e] Aol2 AW & 9l& Flojth

21#FZ(food species)dl WE o} ~7%8 & (mg/kg)l
= YA Zpolvt gl e, 28] G ol
(mg/container)ol = 2142 2}o] 7} A ATH/X0.05). 2]
EFE T B R Hyt olxug dhgFo] 1.92411.60 mg/
container® oA o7 714 =hon, UYmA AEHFHS
R ol F ]l xpo] glo] e o]t

/‘ﬂrv(commodlty)‘ﬂ] w2 of2ube FheF(mg/kg) Fr
o] Q1 Fol7F AR oW (X0.001), AEFE F Fe7t H
T 46.96+£108.30 mg/kgl &2 FoH oz 71 =%
WA AFRFES BF fFoAQl Abo] glo] 22 ol
2487 F ob~ag = (mg/container) E3F 2141
2ko)7F QA o™ (/X0.001), Feho] of~she Fhgko] 11.74
+27.09 mg/container® oo & 7b =kl x|

AFFIES BF fo)5e 2ol glo] L& 5o

O

OLMIMTZE B
S5 W g F obANBAFY Bt FFE Table
59} Zro] 1.94£12.55 mg/kg(ND~160.00 mg/kg) -2 Han

.94
@9 A2l 0.5 glkghth ¥ FFEoIUTh AE 248
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Table 4. Aspartame content in non-alcoholic beverages

[e]

]
S.ged.

ES PR

kil

Food type

Content (mg/kg)

Total content (mg/container)

NY
Food class” Food speciesz) Commodity Range Mean+SD 95th Range MeantSD  95th
Fruitand  Fruit drink 181 3)Y ND”~210.00 3.43+26.47°® ND ND~37.80 0.44+3.97° ND
vegetable Vegetable drink 18 (0) ND ND° ND ND ND° ND
beverages Total 199 (3) ND~210.00 3.12+£25.25 ND ND~37.80 0.40+3.79° ND
Cider 22 (0) ND ND° ND ND ND® ND
Carbonated  Cola 24 (4) ND~342.00 46.96+108.30" 280.00 ND~85.50 11.74+27.09* 70.00
beverages  Others 101 (0) ND ND° ND ND ND° ND
Beverages Total 147 (4) ND~342.00 7.67+46.39 ND ND~85.50 1.92+11.60" ND
Functional drink 91 (0) ND ND° ND ND ND° ND
Sports drink 46 (0) ND ND® ND ND ND° ND
Mixed Children's drink 128 (1) ND~265.80 2.08+23.50 ND ND~47.85 0.37+4.23" ND
beverage Chocolate drink 1(0) ND ND° ND ND ND° ND
Others 39(2) ND~265.80 9.12+44.58° 90.00 ND~47.85 126£7.66° 1.35
Total 305(3) ND~265.80 2.04+2208 ND ND~47.85 0.32+3.87° ND
Green tea drink 10 (0) ND ND° ND ND ND° ND
Tea Liquid tea Black tea drink 19 (0) ND ND° ND ND ND° ND
cas UET " Others 58 (0) ND ND° ND ND ND° ND
Total 87 (0) ND ND° ND ND ND® ND
Total 738 (10) ND~342.00 3.21+2836 ND ND~85.50 0.62+6.09° ND

YFood class of Food Code for each food product. ?Food species of Food Code for each food product.
“The number of sample which were analyzed. YThe number of sample which were detected. *’ND: not detected.
9Means with superscripts (a>b, A>B) within a column are significantly different from each other at 0=0.05 as determined by Duncan's

multiple range test.

Table 5. Acesulfame potassium content in non-alcoholic beverages

Food type 3) Content (mg/kg) Total content (mg/container)

Food class” Food speciesz) Commodity Range Mean£SD 95th Range MeantSD  95th
Fruitand  Fruit drink 181 2)” ND”~40.00 0.44+4.19°® ND ND~8.40 0.09+0.88° ND

vegetable  Vegetable drink 18 (0) ND ND° ND ND ND° ND

beverages  Total 199 (2) ND~40.00 0.40+4.00° ND ND~840 0.08+0.84° ND

Cider 22 (0) ND ND° ND ND ND° ND

Carbonated  Cola 24(4) ND~160.00 24.38+56.11° 157.00 ND~40.00 6.09+14.03" 39.25

beverages  Others 101(2) ND~50.00 0.99+7.00° ND ND~12.50 0.25+1.75° ND

Beverages Total 147 (6) ND~160.00 4.66+24.62° ND ND~40.00 1.17+6.15* ND
Functional drink 91 (4) ND~50.00 1.88+8.87° ND ND~10.00 0.32+1.56° ND

Sports drink 46 (1) ND~40.00 0.87+590° ND ND~9.60 021+1.42° ND

Mixed Children's drink 128 (20) ND~48.00  3.59+10.26° 30.00 ND~13.44 1.0242.92° 9.0

beverage  Chocolate drink 1 (0) ND ND° ND ND ND° ND

Others 39 (0) ND ND° ND ND ND° ND

Total 305(25) ND~50.00 2.20+8.61°" 20.00 ND~13.44 0.56+2.18"" 6.00

Green tea drink 10 (0) ND ND° ND ND ND° ND

Teas Liguid tea  Black tea drink  19(0) ND ND° ND ND ND" ND

q Others 58 (0) ND ND" ND ND ND° ND

Total 87 (0) ND ND? ND ND ND? ND

Total 738 (33) ND~160.00 1.94+12.55 ND ND~40.00 0.48+3.13 ND

YFood class of Food Code for each food product. JFood species of Food Code for each food product.
The number of sample which were analyzed. “The number of sample which were detected. *ND: not detected.
Means with superscripts (a>b, A>B) within a column are significantly different from each other at 0=0.05 as determined by Duncan's

multiple range test.

7] 9 3 0.48+3.13 mg/container(ND~40.00 mg/con-
tainer)7} r=o] AT AASE,
Azl 0.010 g/kgel AEHATIAL B

L%k Kim 5(33)9] A¥peb vlegh o lvh. B3 AEE

A=) =
g BH4E,

FHEE R e

)

o
-
5
=
A

.

A 73870 A

=
5
]

o Ho o

o
=

370 AFANM ol L Fo HE
o 4.5%R oM, FAdSE, FT, 7E e E, 7158 S
oj-lo] &%



olRolsh Jade] MAFYSE

Kim 5(33)2 2003d -5 &% #A5(357), T4
2017 2 7E a1 E EHE, AFHS89A4 10
mg/kg(137, AEE: 7.69%)°] A=HAtta s om,
Choi 5(49)2 20084 5 < A5 6.9 mg/kg(18

o =
5

A, AEE 5.6%), 2t 63.9 mg/kg(74, AZE:
42.9%), 71El5 5 17.4 mg/kg(767, A=E: 14.5%)°] o}
Aol AEEATH Bt ey 2 T
A= 20109 75 T FASE 0.40+4.00 mg/kg(199
A, AZE: 1.0%), TS E 4.66+£24.62 mg/kg(14771, 7

T

-

QB E HHF

o

7k 1309

AL (/X0.001), ZEFe] ofAAdF 2ol 6.09+
14.03 mg/container® A o7 7} =¢kar e #] A
oo

[ I
ErEe BT e FEolAT

2 g
o= o

FelHQl o] glo]

St
=

o

L2 A

- Mgt = FAER 20 Pt TS Table 67
+23.27 mg/kg(ND~290.00 mg/kg)e] e, 7l
71 ¥ 1 0.99£3.60 mg/container(ND~58.00
k. AA 73870 AFE F 80

AR AN

18
l&-

fhn 5

mg/container)7} &5 o

EE 4.1%), TFEE 2.20£8.61 mg/kg(3057, HEE: A AFANA FALRATL HEEH HEEC] 10.8%% &
1.0%)°] otAlAdBZFeo] &5 o] Kim 5(33)% Choi & o, Zehet 2FY F5E AT B S8 dHE] A3l
(48)e] A~ Aot o ABLF I 2 HEFNA Aol aL efdatel = e o] A gkt Kim 5(33)2 2003
7F SASAe 8 A ARG, TSR0, 7IEER@]
AFEFol e opA g ZE FF(mg/kg)ol= oA ), AFSEA3A)NA FaRE2 BF EREHA
AFol 7F Ao (£X0.01), Bba 8] Haf oA I L F 3 3lem, Choi 5(48)& 200849 #% 9 A=
geFo] 4.66+£24.62 mg/kgl &2 ¥ o2 71 Fk) 35.3 mg/kg(18, HEE: 11.1%), &5 1.9 mg/kg(7
2ZE7] G oA BZLE T (mg/container) EF 9 A, AEE: 14.3%), 71e+2 2 23.1 mg/ke(767, AEE:
ol o] 7} AN W (/X0.001), B4k 52| oA FTFH 15.8%)°] +ag =27t A& Jvhar Baskgl, Z1efu
skeFo] 1.17£6.15 mg/container® w9 d o2 7H &9 2 AFolAE 20109 7% T FASE 3.53£14.93
1= mg/kg(19971, AEE: 6.0%), BAHSE 0.6914.21 mg/kg
AREell W oAl d B2 R (me/ke)S o149 A (1474, AEE: 2.7%), TF+H 12.31£33.04 mg/kg
o7} Ao (/X0.01), AEHFH Z =/} HF 24.38+ (30571, AEE: 21.0%)¢] FaZE2L7F HEH O Kim &
56.11 mg/kgS = frojA o 7 Hkal YA AlEH3 (36)7 Choi 5(48)9] A+ Ao} +aE=~ g 3 A=
& B ARl Apo] glo] 22 el X8 @ EolA 2ol b AUt
ol A EZE g (mg/container) T3 2] F 91 Aol 7} 2 FEol e FagEs dkme/kedls o4 2
Table 6. Sucralose content in non-alcoholic beverages
Food type 3) Content (mg/kg) Total content (mg/container)
Food class” Food speciesz) Commodity Range Mean+SD 95th Range MeantSD  95th
Fruitand  Fruit drink 181 (11)Y ND?~92.00 3.78+15.58  40.00 ND~18.40 0.75+3.09 8.4
vegetable Vegetable drink 18 (1) ND~19.00 1.06+4.48 19.00 ND~3.80 0.21£0.90 3.8
beverages  Total 199 (12) ND~92.00 3.53+14.93%Y 40.00 ND~18.40 0.70+2.96° 8.4
Cider 22 (1) ND~30.00 1.36+6.40 ND ND~7.50 0.34+1.60 ND
Carbonated  Cola 24 (0) ND ND ND ND ND ND
beverages Others 101 (3) ND~26.00 0.71+4.12 ND ND~5.00 0.1320.73 ND
Beverages Total 147 (4) ND~30.00 0.69+4.21" ND ND~7.50 0.14+0.86° ND
Functional drink 91 (12) ND~250.00 11.47+38.53 80.00 ND~25.00 1.24+391 8.00
Sports drink 46 (4) ND~90.00 3.44+14.29 19.17 ND~9.00 0.48+1.76 2.88
Mixed Children's drink 128 (46) ND~290.00 18.69+35.52  80.00 ND~58.00 3.26+6.35 10.12
beverage Chocolate drink 1 (0) ND ND ND ND ND ND
Others 39(2) ND~130.00 4.10£21.24  30.00 ND~13.00 0.41£2.12 3.00
Total 305 (64) ND~290.00 12.31+33.04 79.64 ND~58.00 1.86+4.89" 9.00
Green tea drink 10 (0) ND ND ND ND ND ND
Teas Liquid tea Black tea drink 19 (0) ND ND ND ND ND ND
“ Others 58 (0) ND ND ND ND ND ND
Total 87 (0) ND ND"® ND ND ND? ND
Total 738 (80) ND~290.00 6.18+23.27  50.00 ND~58.00 0.99+3.60 8.00

YFood class of Food Code for each food product. ?Food species of Food Code for each food product.
“The number of sample which were analyzed. YThe number of sample which were detected. *’ND: not detected.
9Means with superscripts (a>b, A>B) within a column are significantly different from each other at 0=0.05 as determined by Duncan's

multiple range test.
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ting program= A3l 2

e ¥XFE= Table 7~99}
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HdFg g5 e A3HHE F of~3HS Min
Extreme 2%, o}NABZ-FS Logistic X, A2 X
+ Student's t wEF YERHTH H S S E HIAFS o
dolo} Aol AAE oz g A T oA = bt
i Logistic 325 YeEfl o, 58] 2vxp Juwks 51

H3 AU ol A9 9oz 7] 817 Max Ex-
treme w327} HATh AT AU 2 12 Logistic &3,

AU#] 2 T+ Beta #EXE YEFAT

Aol sk Y2 A< 3 BrHAL 2 )i ofelo]
L ad dA UL D vdEd e A4FHE 58
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Table 7. Probability density functions fitted by Crystal Ball” fitting program using the data of artificial sweeteners content in non-alco-

holic beverages

Macrominerals Distribution Parameter
Aspartame Min extreme Likeliest=24.88, Scale=76.45
Acesulfame potassium Logistic Mean=0.15, Scale=2.55
Sucralose Student's t Midpoint=0.00, Scale=9.66, Deg. Freedom= 1.2612

Table 8. Probability density functions fitted by Crystal Ball® fitting program using the non-alcoholic beverage intake data for total

children and adolescents and consumers-only

Group

Distribution

Parameter

Total children and adolescents (scenario 1)
Consumers-only (scenario ]I)l)

Logistic
Max extreme

Mean=32.30, Scale=71.89
Likeliest=178.50, Scale=138.76

1,704 non-alcoholic beverage consumption subjects among a total of 6,082 children and adolescents (scenario I ).

Table 9. Probability density functions fitted by Crystal Ball®

adolescents and consumers-only

fitting program using the body weight data for total children and

Parameter

Group Distribution
Total children and adolescents (scenario 1) Logistic
Consumers-only (scenario II)” Beta

Mean=73.27, Scale=7.82
Minimum=3.93, Maximum=111.30, Alpha=1.95615, Beta=3.98985

1,704 non-alcoholic beverage consumption subjects among a total of 6,082 children and adolescents (scenario 1).

Table 10. Point and probabilistic estimated daily intake (EDI) of artificial sweeteners for total children and adolescents (scenario 1)

Fixed point Probabilistic

Macronutrient 95 10 25 50 75 95 99 95%
Mean . ean . . . . . .. certainty

percentile percentile percentile percentile percentile percentile percentile range
Artificial Aspartame  0.01 0.00 0.09 0.01 0.02 0.05 0.12 0.30 0.50 0.00~0.38
sweeteners Acesulfame  0.00 0.00 0.01 0.00 0.00 0.00 0.01 0.02 0.04 0.00~0.03

(mg/kg potassium

bw/day)  Sucralose 0.01 0.29 0.04 0.00 0.00 0.01 0.03 0.13 047 0.00~0.23
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Table 11. Point and probabilistic estimated daily intake(EDI) of artificial sweeteners for consumers-only (scenario ]I)l)
Fixed point Probabilistic
Macronutrient 95 10 25 50 75 95 99 95%
Mean . ean . . . . . . certainty
percentile percentile percentile percentile percentile percentile percentile range
Artificial ~ Aspartame  0.02 0.00 0.52 0.04 0.11 0.29 0.64 1.80 3.65 0.01~249
sweeteners Acesulfame  0.01 0.00 0.03 0.00 0.01 0.02 0.04 0.12 0.25 0.00~0.17
(mg/kg potassium
bw/day)  Sucralose 0.04 0.46 0.22 0.01 0.02 0.05 0.16 0.75 283 0.00~1.34

1,704 non-alcoholic beverage consumption subjects among a total of 6,082 children and adolescents (scenario 1).
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Fig. 1. Probabilistic distribution of artificial sweeteners intakes
from non-alcoholic beverage for consumers-only (scenario I ).
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Table 12. Point and probabilistic estimates of artificial sweeteners for total children and adolescents (scenario I )

Fixed point Probabilistic

25 50 75 95 99 95%
Mean . ean . . . . . .. certainty

percentile percentile percentile percentile percentile percentile percentile range
Aspartame (%ADI) 0.03  0.00 022  0.01 0.05 0.13 0.30 0.75 1.29  0.00~0.97
Artificial Acesulfame 0.00  0.00 0.04  0.00 0.01 0.02 0.05 0.13 025 0.00~0.18

sweeteners  potassium (%ADI)

Sucralose (%ADI) 0.07 1.93 024  0.01 0.02 0.07 0.18 0.83 298 0.00~1.50
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Table 13. Point and probabilistic estimates of artificial sweeteners for consumers-only (scenario H)l)

Fixed point Probabilistic
10 25 50 75 95 99 9%
Mean .. Mean . . . . . .. certainty
percentile percentile percentile percentile percentile percentile percentile range
Aspartame (%ADI) 0.05 0.00 1.32 0.10 0.28 0.72 1.61 4.52 9.16 0.02~6.29
Artificial Acesulfamec 0.07 0.00 0.22 0.01 0.04 0.11 0.26 0.80 1.69 0.00~1.13

sweeteners  potassium (%ADI)

Sucralose (%ADI) 0.27 0.00 1.48 0.04

0.12 0.36 1.02 5.06 19.23  0.01~8.91

1,704 non-alcoholic beverage consumption subjects among a total of 6,082 children and adolescents (scenario I ).
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