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ABSTRACT - This study was conducted to develop an appropriate management for safety of children snacks. In
this study, monitorings of food additives such as four kinds of sweeteners (sodium saccharin, aspartame, acesulfame
potassium, sucralose) which are sold in children snacks at stationary store around the school were performed. 92 sam-
ples (34 ice cakes, 52 beverages and 6 candies) were analyzed for sweeteners. Contents of 4 kinds of sweeteners in ice
cakes, beverages and candies were 0.41, 0.47, 0.00 mg/kg for sodium saccharin, 0.00, 20.54, 197.09 mg/kg for aspar-
tame, 0.00, 28.10, 0.00 mg/kg for acesulfame potassium, 9.99, 1.40, 0.00 mg/kg for sucralose. Results of risk assess-
ment for sweeteners were expressed as EDI (Estimated Daily Intake) comparing with ADI (Acceptable Daily Intake).
The ratio of high risk group for sweeteners intake (95th) were 0~2.66%. The results of this study indicated that each
EDI of four kinds of sweeteners sold at stationary stores around the school is much lower than each ADI in general.
Consequently, the children snacks are thought to be safe for consumption.
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ADIS}H Hlmgre 24 A A4H7IE A sk

R

20104 29 5H 897k AFEE A AF %
TEEN FAAY 140702004 FEHT e 01%0171
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AU EES

AR B0 ALgE ¥5F0 2 AU EE (Sodium
Saccharin) Sigma Co. (47839, USA), ©}2=3}&(Aspartame)
< Sigma Co. (47135, USA), o}l 2ZHE(Acesulfame
potassium)> Fluka Co. (04054, USA), 5~ &= 2 (Sucralose,
Nutrinova Co., Germany)d| &2 A8 Th AA4- Carrez
A0 2= Hl ZAIE8EZ-F (potassium ferrocyanide 3-hydrate)
150 g E& 7138te] 1,000mLE & A& Carrez clearing
reagent [, SHFokd(zine sulfate 7-hydrate) 300 goll &< 7}3}
o 1,000mLE ¥ A& Carrez clearing reagent 12 A3}
Tt

NEEREES

HAES AAZ AE 58 50 mL WlaZekasge] &7

Table 1. The operating conditions for detection of sweeteners by HPLC
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HPLCE ZHE °f 20mLE
23t &
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7het #2087 259
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Z, 55
oM A2 HXT
A& 0.1~0.5 gl E& 718l 50mLE & the o] o
0.45 pm HHE 2 HE(Gelman Science, USA)Z I 3}gt
S ANPgdoz AT

A1$717] 3 BHET
F240) AM2H 7]7]= Micro HPLC (Shiseido Co., Japan)
= Table 19] 270 wgt Ag3tgch.

87t g

AFF A A 2010d ARE Gfrol, ofde], i

sodium saccharin, aspartame and acesulfame potassium

sucralose

Shisheido Capacell pak C18 UG120 5 um 4.6 mm [.D.x 250 mm

Shodex Sugar KS-802
Column
Water symmetry C18 5 pm 3.9 mm [.D.x 150 mm 7 pm 8.0 mm x 300 mm
Time (min) Flow (ul/min) A¥* B**
Init 800 10 90
Mobile Phase 2 800 10 20 Water 100%
8 800 30 70
19 800 30 70
20 800 10 90
Flow rate 800 pl/min 700 pl/min
Column Temp. 40°C 30~75°C
Injection volume 10 pl 50~100 pl
UV Wavelength 210 nm -

*A solution : 10% TPA-OH(Tetrapropyl Ammonium hydroxide) 73.09 g + KH,PO,2.5 g+ H,0 3.6 L (pH=3.5)

**B solution : Acetonitrile 100%
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Table 2. Average daily intake of 0~19 aged person children’s
snacks

Average daily intake

High intake group (g/da;
Samples
90th 95th
Male Female . .
percentile  percentile
106.09 99.77
Ice cakes 162.00 194.40
102.90
197.22 181.81
Beverages 256.63 339.88
190.17
. 21.53 16.46
Candies 40.00 59.25
18.78

o] AF 2 JUHFF AFAAEA” AADE o] &35
3(Table 2), oj&ole} B FFAE 3423 kg2 H 831
&Y. B W okl 2] 7o) ADI tiH]
EDI9] H|&Z JEepSlen, AX B, AE, J%HE 06,
7~12, 13~194]), SRAHACI N FE 90th percentile, 95th
percentile)2 TE-8te] ZF 8 HHAFRAL A HF A
L o)&3td e &I

AN =(%) = [ LFH A F FEDID) (ngkgbw/day)/ Y
4 #3]8-3ADI) (ug/kgbw/day)] x 100

A% Y 13

VU= BT 24

927} ROV ENE T FHE AFTAVE] B FF
< BY9% Z3e Table 33 2ok AF F7E HAF, &

2%, A9F) AF32vse Ha $e ARV EFY
739 041, 0.47, 0.00 mg/kg, °F2=TE-E 0.00, 20.54, 197.09
mg/kg, SFHIABZE-S 0.00, 28.10, 0.00 mgkg, FIAZEA
= 999, 140, 0.00 mghkg HAEHA. Kim 59 472

Table 4. Sweeteners contents for each serving sizes of children’s snack

Table 3. Contents of sweeteners in children’s snack

Contents (mg/kg)
sweeteners .
Ice cakes (34) Beverages (52) Candies (6)
Sodium 0.41Y 0.47 0.00
Saccharin  (0.00~13.82)> (0.00~13.47)  (0.00~0.00)
Asoart 0.00 20.54 197.09
SPariame - 0.00~0.00)  (0.00~212.69) (0.00~539.87)
Acesulfame 0.00 28.10 0.00
Potassium  (0.00~0.00) (0.00~418.85)  (0.00~0.00)
Suctal 9.99 1.40 0.00
ueralose 0.00~158.25) (0.00~45.46)  (0.00~0.00)

Y Mean content
? Detected contents (Minimum-Maximum)

7, 10748) AYF F okavbgo] 27394 10.749} 15.26 mgy/
kgol &AL FRE JdTHVE F ATHRIUEFS
e dAnkg oz dokon, AURoA = ofxvg,
EFAME oL ELE, HFAFAMNE FIRELY
Fo] B Aoz YeY. 53], $EFAME 4537
Zn g7t 2% AEHUL, AUFAAE okavige)
ol 7V EA uvehtou, A717 AFHsA e ool
7} EAE 28T FE2 ofd ZeE wddn

O
1o o O nok o

AL ofl o

AZL|R PHT 2

AFAVE TF AEY 13 AFF T THL Table 4
o Yehliich ARV EFS AdFolMe AEHA &
Rom, Seo 59 ATNAME o™o|7|EAEQ ARFH
547004 B AEHA gdttar Rkt ARy
EFY 18 ATF qF HF4L 257 YHAFAN 7
7} 0.10, 0.02mg €22 AEHA. o] AZAE &3}
ATV EE S ADIE Zshed 8% 3% Hd 4
H AESFE 23149 LEF L71L5NERE T A
2 534%N), WHF 8,557. 57N F = &5 AL 190.17
MHE VeRdt. BE AFA 2AFHRVGEF A3 sl

(mg)
Sweeteners Ice cakes Beverages Candies ADI ADIY of children
G4 52) ©6) (mg/kg-bw/day) (mg/person/day)
. . 0.02 0.10 0.00
Sodium Saccharin (0.00~0.90) (0.00~3.20) (0.00~0.00) >0 17115
032 477 2.87
Aspartame (0.00~11.86) (0.00~53.17) (1.03~4.86) 40.00 136920
. 0.00 7.87 0.00
Acesulfame Potassium (0.00~0.00) (0.00~86.68) (0.00~0.00) 15.00 513.45
1.16 0.47 0.00
Sucralose (0.00~18.99) (0.00~13.64) (0.00~0.00) 1300 213.45

1) ADI was expressed in terms of mg/person/day by children (0~19 age) of 34.23 kg
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229 ADIE 293 }*Eﬂ 493 &% Ha AFFE W
I5F 442. 637H(Jm%Ek e AEL 27.04), SEF 1,092.45
AEANE T AFL 376471 TH ZE AFANM 32
gz HFH P ﬂﬂ% ol oHo|7]| A F A e

FagR 2 g3 A4 FFL 0§ Ee Aoz dg
Aok
zUuEe L= Bt
127 et A D AHE =L Table 5
o AAI3IR oM, ADI thH| ﬁﬂl‘%%oil g3esd Hrt 4

I Table 63} 72t} AFRIVEFS AT RolA HEEHA
agron, WaFel FEFY =2FHF " He 4
7} 0.68~2.05, 2.00~5.26 pg/kg'bw/day$ith. ADI H¥] =2
2wyt A7, 22 0.01~0.04(FF 0.02%), 0.04~0.11%(H
0~6A oA 7HE =7

T
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2 0.08, 0.11% FF2o2 el Kim 592 A7oA

Table 5. Estimated daily intakes (EDI) of sweeteners of all sex, aged

High intake group
Sex, Aged EDI EDI
Sweeteners  Food types All 0~6 aged 7~12 aged 13~19 aged Total"
Male Female Male Female Male Female Male Female 90th . 95th .
percentile percentile
average average average average
Tee cakes 1.10 1.13 2.09 2.01 1.15 1.14 0.64 0.73 175 210 77
1.11 2.05 1.14 0.68
Sodium 2.93 2.96 5.27 5.25 3.02 2.96 1.96 2.04
Saccharin  DEVerages )04 596 599 500 41 526 19.62
Candi 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
andies 0.00 0.00 0.00 0.00 : : :
Tee cakes 6.36 6.55 12.11 11.62 6.65 6.58 3.72 4.20 10.13 12.15 44.67
6.43 11.86 6.61 3.92
12448 12559 223.73 22295 128.12 125.67 83.28 86.53
Aspart . .
spartame Beverages 12511 22336 127.09 85.08 17476 223.61 833.90
Candi 17047 142.64 311.09 269.08 18531 129.02 103.69 10331 130,13 43901 1365.52
andies 155.00 289.24 155.77 101.37 : : :
Ice cakes 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
Acesulfame 22237 22436 399.67 39828 22887 224.50 14877 154.59
Potassium  BEVerages 22350 399.02 22708 15199 312.19 39946 1489.70
Candi 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
andies 0.00 0.00 0.00 0.00 : : :
Tce cakes 27.30 28.09 51.95 49.86 28.54 28.24 15.97 18.00 43.45 52 14 191 66
27.60 50.89 28.34 16.84
8.57 8.64 15.40 15.35 8.82 8.65 5.73 5.96
S 1 . . .
ucralose  Beverages 361 15.37 875 5.86 12.03 15.39 57.40
Candi 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
andies 0.00 0.00 0.00 0.00 : : :

1) 0~6 aged, 7~12 aged, 13~19 aged, 90th percentile, 95th percentile of add up
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Table 6. Percentage (%) of estimated daily intakes (EDI) to acceptable daily intake (ADI) of sweeteners

Sex. Aced EDI 1o ADI (% ADI of High intake
ex, Age to (%) group
Sweeteners Food types All 0~6 aged 7~12 aged 13~19 aged 90th 95th T()tall)
Male Female Male Female Male Female Male Female t . t .
percentile percentile
average average average average
le cakes 002 0.02 0.04 0.04 0.02 0.02 0.01 0.01 0.04 0.04 0.15
0.02 0.04 0.02 0.01
0.06 0.06 0.11 0.10 0.06 0.06 0.04 0.04
Saccharin DCYerages 0.06 0.11 0.06 0.04 008 0.1 04
Candi 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
andies 0.00 0.00 0.00 0.00 : : :
loo cakes 002 0.02 0.03 0.03 0.02 0.02 0.01 0.01 0.03 0.03 0.12
0.02 0.03 0.02 0.01
0.31 0.31 0.56 0.56 0.32 0.31 0.21 0.22
Aspart ) .
spartame Beverages 031 0.56 032 021 0.44 0.56 2.09
Condi 0.43 0.36 0.78 0.67 0.46 0.32 0.26 0.26 0.83 12 341
andies 0.39 0.72 0.39 0.25 : : .
lcecakes 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
Acesulfame 1.48 1.50 2.66 2.66 1.53 1.50 0.99 1.03
Potassium  DYerages 1.49 266 151 Lol 2.08 2.66 9.92
Candi 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
andies 0.00 0.00 0.00 0.00 : : :
loe cakes 018 0.19 0.35 0.33 0.19 0.19 0.11 0.12 0.29 035 128
Sucralose 0.18 0.34 0.19 0.11
B 0.06 0.06 0.10 0.10 006  0.06 0.04 0.04 0.08 0.10 038
cverages 0.06 0.10 0.06 0.04 . . :

1) 0~6‘aged, 7~12 aged, 13~19 aged, 90th percentile, 95th percentile of add up

4 EDIE 4H&¢ 23, gAY A$ ARV EFo] o
A ol dBLFel B2 AoE gy,

ofnviere] WAR, $ER, AR =&HFH7t 3
o ¥ Zh} 3.92~11.86, 85.08~223.36, 101.37~289.24
ngkgbw/dayRith. Lee 599 Q1A oliuge] g
e AR 6FEA 3308.0 mgkg, BT 1E B A
166.9 mg/kg, ofo|AAH 1FE0A 2292 mgkgl 2 A& T
of B A4 vt 2 S 2y UHAF, 87,
AciFel ADI oy A3 3] Wole 22t 0.01~0.03%FH
0.02%), 0.21~0.56%(3 T 0.35%), 0.25~0.72%(H T 0.43%)=
UESTH AEEZE 0~6HoA 7HE B4 Yelsten, A4
A FH 2] 90th, 95th percentile zHzt Bl FFolj A (.03,
0.03%, SEFA 0.4, 0.56%, NTIFAA 0.83, 1.22% &
Fo 2 YERT

A BRZFL SEFINTN ZAEH oW, =2% 7}
B A= 151.99~399.02% pg/kgbw/day Tk ADI thy]
&% 97T Ha H99E 1.01-2.66%FH T 1.66%) 5
Fo2 VeI, dFEEE 0~6MWA 7HE A Vel
o, Kim 5'9¢ d7243, oMHEABLEL 13~194 2
124014 AFH o] B Ao g AP} o]yt Ake

A, Al B E, olo]l2a g 58 Bol AHEV] WEL
2 AlREY. A94339] 90th, 95th percentiled Z+2} 2.08,
266% TEOZ VERTE

FAYREE WUFAAN AEHA] Fsken, WaFs
SRR =239 B4 9= 77H16.84~50.89, 5.86~
15.37 pg/kg-bw/dayith. ADI W8] =23 H7} A3, 2
Z} 0.11~0.34%FT 0.20%), 0.04~0.10%(BT 0.06%)E 1+
Bttt dHERE 0~6M00A 7Y A YEeH, A
ARAHZ 90th, 95th percentile® ZHzb W shFolA 0.29,
0.35%, SEF4 0.08, 0.10% F=22 Yelygc. Az}
Ao 2 FuFH o 7| EAFE A wE ooy
NFANE A3 FEL i$ B2 Aoz Jddn

R A
I}, FEF, AUFE g2 AFHE 453V
EE, ol=0g, oNARDE, FARE)Y ALY
AR FE B35 olo] e ojdole] ddFAHAMHFH
(Estimated Daily Intake, EDI}& AF&3dle] dUqF &%



(Acceptable Daily Intake, ADI)Z} H] 230 24 aj|Adwd 7}
& AT A-o)71 34 FE Aol et AFAVE 4
o AFE BAE A3 W9E, 287, AURe d37
FFe AV ER] A9 2 041, 047, 0.00 mgkg,
ORI .00, 20.54, 197.09 mg/kg, oI TREFL (.00,
28.10, 0.00 mg/kg, FAZZ2E 9.99, 1.40, 0.00 mgke®
E Ueistth AAE B4 A, 2 $F0] 3aFoew o
T 23 AN AZO5thel T ADIS) 0~2.66%0] B33}
Aoe yeht ofde]7| 34 HF e W ooy §
TR e e T vl Be oz v,

e 2

B @7 ool HEAY T ATAGE MR}
A AHES dFE, 201085 A FFFRAHY 4T
HakzbA| o] A0y 2D (080822 A 2]999) of <3 5
FEom oo 7} =gy
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