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ABSTRACT - This survey was conducted to develop an appropriate management for safety of children snacks.
In this study, monitorings of food additives such as nine kinds of tar colors (tartrazine, sunset yellow FCF, brilliant
blue FCF, indigo carmine, new coccine, amaranth, erythrosine, allura red and fast green FCF) which are sold at sta-
tionary store around the school, were performed. Eighty two samples (3 snacks, 71 candies, 4 chocolates and 4 bever-
ages) were analyzed for tar colors. Results of risk assessment for tar colors were expressed as EDI (Estimated Daily
Intake} comparing with ADI (Acceptable Daily Intake). The ratio of high risk group for tar color intake (95th) were
0-3.56%. The consumptions of tar colors from domestic and imported products for nine kinds of tar colors in candies
were not significantly different. The results of this study indicated that each EDI of nine kinds of tar colors sold at
stationary store around the school is much lower than each ADI in general. Consequently, the children snacks are
thought to be safe for consumption.

Key words : Children snack, Tar color, Risk assessment, Stationary store, School

o] 7Hds}, ggslge] ke oo
& 7 Eol MEET Jlow, AEHe 4%
Z7rstal ATk, AEe) b
1 ¥ F3E 98 N2Hoz gyEo
SRE 95t AFH R el A2
ATk AFe Az, b Al BANT FEAEH
AT st o
ADIE 7|22 A ZH/NEY 7
528 A 7heAdol )

Alolw, ojdol7|adFe] £ B F7HHL

Z(Food Safety Quiz for Kids)”

%Eﬂo T2 [s] o}_‘:_ IX=Eg
Folm, AR HEFY7EC] A MiAE FEEFS U
FI U, Ut HFL FESHAR(KFDAYS HAA
| &7 FAA
7HE #7199 3] (Joint FAO/WHO
Expert Committee on Food Additives, JECFA) A A 3l=
A7rds AL gl
o H2 ofdolEe VY E @H"*OI S7HAL e F
A0 AF

AT A AR AFAEY Y3843 F (Acceptable
Daily Intake, ADI}E “3|& 7Faido] o, vl A%
2]¢k& % (Food and Drug Administration, FDA)IA] &%

*Correspondence to: Sang-Do Ha, School of Food Science and
Technology, Chung-Ang University, Ansung 456-756, Korea

Tel: 82-31-670-4831, Fax: 82-31-675-4853

E-mail: sangdoha@cau.ac kr

57

N = zlmoz EECE
AT, ofdol | EHE FAME FHAL, FHUTE 5
o AEANE A8 ool BT R 82 &
ok 5 2R AigelA] B, $5HT g ofdel
JEAEE JHlel ARelel olReIBo] A 74, 44
S gtk 2ot QA FAL AN G AT
WL, EA7} AR 2501 9A YA ofelel 7t 4



58 Yu-Mi Lee, Byung-Jin Na, Yu-Si Lee, Soo-Chang Kim, Dong-Ho Lee, 1l-Won Seo, Sung-Hee Choi, and Sang-Do Ha

2
o4

fa or

SuFHAA fFEEHE oAUV ZAES Yoz
A 9F o ARSAES AMEFE BAEE o]d] e
dolo] YU+ F F(Estimated Daily Intake, EDI)S
Z3to] ADISH Bl ago 2N ASAHIE A FA

a7l oY ¢RE S Utk w2
o
|

(R

I

HE 9 Yy

ANz

2010 295H U7X AF=E A AF %, F
FEE FHAA Y F 140N FEHT UYE o
Hol7|ZHES FHSAY. 244 Eoe FARE
£ 71 ARG, AAFIN), 2FAR@N), $5
FWN) 5 F sl AFE tF2E 3

AlF Q! BEE

2 LEREAL BFEFS Tokyo Kasei*H(Tokyo Kasei Kogyo
CO, LID, Japan) A& HM A 1% (B, Brilliant Blue
FCF), 34 A2% (B2, Indigocarmine), 54 )35 (G3, Fast
Green FCF), 44 A|23(R2, Amaranth), &4 A|335(R3,
Erythrosine), 24} 403 (R40, Allura Red), 24 #1023
(R102, New Coccine), 34 #435(Y4, Tartrazine) & 4
A|5%(Y5, Unset Yellow FCF)E A-2-31%th. Acetonitrile,
Methanol (HPLCHE)2 MarkerAh(Darmstadt, Germany)& A}
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Industries, Ltd, Japan)& AM8-3}%.2.0, Tetrabutylammonium
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< ARSI

BTE MAEE S8 9l Aggole] x|

7t A8 BEFY SHFE 78t 40ppmo
& ¥ &9t 4ppm, 1ppm, 04ppme 2 YHE AL ¥
&A= AT BEN ALY & 2 A saEdd

o 2w o wel zASS AT

F

SERERREE, TUSE F)°] HM

TER T EHEAL BAS A8 AE o 10g@e] 3
o wE} 2~10g)S F3 BT A4S 2vje B Y
g & 43,500 ppm, 15 min)dte] E-&E-S A A3l
AT F FHRTE 7B 99 Fe] NFgdo A3
At BAHE TR AR e FEAM B 2
A7 AREA SHTE JBIA L 233 948
ANREZ A, 4719 B9 FUsA el APEd
o= ARt

WOFAIS, A2, 71212 §)9] HXe

AYF T 85244 345 98 A 7 AF 5-10g
< FHdto 2~1009] FRFE 78l EFE F 10-3087
7R # o, 3 de A Fejstd 4EdE Hsid
AF-go] ZYHo] & B%= IN G4 10mLE 7 2
7] 2R S WS, BE SR 3¢9 F A

3EE VM) QAR R st APEA R ARRSIGITH

YR, EEHRY HM
AR, 2Z0F F EEds 242 98 AE 9 5~10g
Fsly FAstEtr 5~1081¢ F/TE 7T A
o] ¥350] e A8 A EtherZ 2~33] F&3}o
AT o A FFAA 5~1089 SRFE V1S F A
Z3le] THEL AANL FFF 3¢ Fskgh @
o] Zasle] JE A¢E IN g4t 10mLE 7H) A
2P W, BE SRS 38 @ e A
L FHRTE VI AR st AP EHSE ARS
a3t

o

id

20N oo 2 %
B M

A18717) 3 BYET

B0 ALS-¥ 7]171%) high performance liquid chroma-
tography (HPLC)= Micro HPLC (Shiseido Co., Japan)& A}
St AaFEES 2 AE§NAE 47 208 FY
&t Table 19] Z7A3lA FUsHAl AE8AT). 7 25
g9 AgnEad ENAEE 7317] YEA AEE
T84 Ho F3EE Hole W3S AAAYE 520 nm,
FHALE 420 nm, 2 =4 G4 AL 620 nm=E B4

887t

HAZ B4 A 20109 ALE G, ofele], P
9 4F 2 GEHAT ASDARN 249 o83
Table 1. HPLC chromatographic operating conditions for mixture
of nine tar colors

Column CAPCELL PAK C18
u (4.6 mm L.D. x 250 mm. 5 pm)
A solution : 10 mM Ammonium acetate
B solution : Acetonitrile
Time(min) A B
Mobile Phase
Init 95 5
30 50 50
30.1 95 5
Y4,Y5:UV 420 nm
Detection absorbance R2,R3,R40, R102 : UV 520 nm
B1,B2,G3 : UV 620 nm
Flow rate 1.0 mL/min

Injection volume 10 ut
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Table 2. Average daily intake of various children’s snacks

2% Y 1%

(€3]
Average daily intake of age  High intake group Ej244 0] ¥l 22
Sample (i:?aged PerSf;D/daﬁi) — (day) — 8§27 o2l0)7|ZAE & 308 ElEA L] W FTL
aez cmale ! 248 Ahe Table 33 2ok AEE & HE TFS 2
197.2 181.81

Beverages 265.63  339.88 iﬂv 1527 mglkg, AYF 2.85 mgkg, +57 0.22mg/kg
12017 €O 2BFe) B2as PPl witon), gafe
Candies 2133 16.46 40.00 59.25 & 3’1‘4. EFEA L SR et §9E Y4 1755 my/
18.78 kg, Y5 21.11 mg/kg, B1 3.46 mghkg, B2 0.01 mg/kg, R102
39.50 36.03 oz 7}zh B
Snacks 4.8 04.62 4.01 mg/kg, R3 0.44 mg/kg, R40 2.49 mgkegl 2 772} & i
37.82 Hch AR o7 AN L= 2ZRF FAFAIA A
32.18 24.92 Ak A e 2Z3F9 AT)FAA 71 Bol ARR-E

Chocolates 55.12 69.20 - .
28.36 RoY FEFNME BEM LT AY ARR-EA 43Tt
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47.66 mg/kg, A5 2841 mgke, HHXE 16.68 mghkgR
Fol ef2Aa o)
=& 7103 L],E].%ouq i}m;ﬂgo] éHAo} f‘;}a:o] E—.']
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(ADID)] x 100 EUL i
Table 3. Contents of tar colors in children’s snack
(mg/kg)
Contents
Tar colors - Average
Beverages (4) Candies (71) Snacks (3) Chocolates (4)
0.71" 9.90 0.00 59.57
4 (0.00-2.83y? (0.00-81.81) (0.00-0.00) (0.07-151.14) 17:55
vs 0.10 3.89 31.19 49.26 111
(0.00-0.40) (0.00-99.64) (0.00-79.92) (0.00-153.04) ’
Bi 0.31 2.25 0.00 11.28 346
(0.00-0.58) (0.00-23.60) (0.00-0.00) (0.67-25.78) ’
B2 0.00 0.04 0.00 0.00 0.01
(0.00-0.00) (0.00-1.78) (0.00-0.00) (0.00-0.00) ’
0.00 0.54 0.00 15.51
R102 (0.00-0.00) (0.00-23.68) (0.00-0.00) (0.00-62.04) 4.01
R2 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 0.01 0.00 1.76
44
R3 (0.00-0.00) (0.00-0.29) (0.00-0.00) (0.00-5.135) 0
0.89 9.04 0.00 0.04
R40 (0.00-2.13) (0.00-113.74) (0.00-0.00) (0.00-0.12) 249
0.00 0.00 0.00 0.00
a3 (0.00-0.00) (0.00-0.00) (0.00-0.00) (0.00-0.00) 0.00
Average 0.22 2.85 347 15.27

*Y4: Tartrazine, Y5: Unset Yellow FCF, B1: Brilliant Blue FCF, B2:

rosine, R40: Allura Red, G3: Fast Green FCF.

DUMean content

“Detected contents (Minimum-Maxinum)

Indigocarmine, R102: New Coccine, R2: Amaranth, R3: Eryth-
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Table 4. Tar color contents for acceptable daily intake (ADI) of children’s snack

Tar colors  Beverages (4)  Candies (71) Snacks (3) C

0.05 0.13
Ya (0.00-020)  (0.00-1.31) N.D
- 0.01 0.05 3.12
(0.00-0.03)  (0.00-1.89)  (0.00-7.99)
0.02 0.03
Bl (0.00-0.04)  (0.00-0.38) N.D
0.00
B2 N.D 0.00.002) N.D
0.01
R102 N.D (0.00.036) N.D
R2 N.D N.D N.D
0.00
R3 N.D 0.00-001) N.D
0.06 0.14
R40 (0.00-0.15)  (0.00-2.16) ND
G3 N.D N.D ND

(mg)
hocolates (4)  ADI (mg/kg-bw/day)  ADI" of children (mg/kg/day)
1.09
.50 256.73
(0.00-3.02) 7
0.99
.50 85.58
(0.00-3.06) 2
0.21
. 427.88
(0.02-0.52) 12.50
N.D 5.00 171.15
0.31
.00 136.92
(0.00-1.24) 4
N.D 0.5 17.12
0.02
.10 3.42
(0.00-0.06) 0
0.00
.00 239.61
(0.00-0.00) 7
N.D 0.1 342

DADI was expressed in terms of mg/kg/day by children (0-19 age)

Ej221 o] T 2N

B2 S AFY 13 AFH T THS Table 49
VRIS, Y49] 13] AT 3 B 2ZUF 1.09 mg,
2AYF 0.13mg, 57 0.05mg 2.2 et} o] A
& &85t Y49 ADIE sl Bad % Ha A
A AFFE FEHY. AUF 11,9748 AN F T
AFLE 1959771), 2Z3F 23553 FANF 3+ AFe
85.0171), S5/ 5,134.507N(HNF 5 AFL 1,283.63
ME UeEstt. BE AFAA Y4 A3 disf ks 4
FE B of-ol7|5AF AF T2 Y49 tisk SlsiA
FEL ojg @2 Zoz g

Y5 #AH 3.12mg, Z=Z3F 0.99 mg, ZAYIFH 0.05 mg,
SHEF 00l mg £22 et} Y59 ADIE 2#A35HE
o B3 sk B AF Fe FAF 27430 FHUF &
f AEF2 100, AUF L7I2NENFE T AL 45
M), 22T SN HNF T+ AFL 2870), SEF 8,558
AENFE 5 AZTL 28537/NH)E FriE ATt R
AFE T3 Y5 AFHFol Fof ojdol7|mAE HdH el o}
€ Y5 g g8l aEe v oz AuEhy, IR
F2} AFY A FF F 100 B HH A Y59 ADI
£ 233 Fvh EUHE 93hHe A 718 b2
WA oY4s} Y5 RS2 S E, B F, YRF 2zt
100, 300, 150 mg/kgo = FHhs|-&-Fo] AU, Codex
GFAANEFAALI))NAM = Al 200 mgkg, WHF 2
ofo| 2= 2ol 100 mg/kge] HUSEFE dASI AP,

B12 #HAFoAME HEHA dskom, 2Z3F 021 mg,
AYF 0.03mg, SEF 0.02mg 22 HAZ&HAt} B1Y
ADIE Z¥st=d 293 % A AESFE AYH
142630 A F 36 AFL 1,12670), 28 F 2,0387)

of 34.23 kg.

FHF T AFS 82370, TEF 21,390 F N F T
AEL 10,697NATH ZE AZoA Bl AFFo] wl$
ol o]gol 715 F AFH ol wE Bl A3l 52 ¢
o ziog gutEch

B2& ATIF(0.01 mg)ll ATt AEH} oW ADIE 27
shed 2o3h 3% Wit AFTFT 8558ME WERST
BE AES B3 B2 AFATe] Ao ofHol7|ZAF A
ol W2 B2 YA £ ofj$ w2 Aoz duE.

R102E 2F3F 031 mg, AWHF 001 mge] £2=2
Ebtth R1029] ADIE Z#3he=d 83 5 Ha AlF
e AUHF B9 EHNF TF AFS 3800 HH A
ADI 23}, 2FRF #4ViEAZF T+ AFS NhH=E
HrlE et RE AFoA R102 A3 Fo] Hof ojdo}y]
3AE HFo) wE R10201 e A FE2 we
o Zor Hodr

R3E 22 FE 002mg, AUF 001 mgZ YERST)
R3¢ ADIZ Z¥3ted 283 o Ha AFFe WY
FE 3420, 2% 1TUNENF T AFL s80)
2 Jehgth 28 AFoA R3 AFH ] Ho ofdolr|s
AE A w2 R3o] Uis S8 FEe e 22 A
o7 #gdH Park B9 AFNAE R3S HAHFLS
0.391 mg/person/day= A& =A™, ADIE =17 BHAF
(55 k)& 2+ 5.5 mg/person/day (ADI 0~0.1 mg/kg)et
B 23S o ¢ e FXE YeERIAT BT

R40¥ AT HF 0.14mg, 23F 006 mg T2 HAEHA
t}. R40¢] ADIZ ZF3tet] a3 ofF P AFTE
A5 L7120 ENF &F AFS 1), 257 3,99
AEAYW g5 AFS 1L,59NHE Hebsdth ZE AFA
R40 A FH o] Ho] oJdo] 71T AF AFZl wE R40°l
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Table 5. Estimated daily intakes (EDI) of tar colors (ug/kg-bw/day)
(%)
Sex, Aged EDI High intake group EDI
All - -12 aged 13-19 aged
Tar colors  Food types 0-6 aged 712 age age Total
Male Female Male Female Male Female Male Female 90th 95th
average average average average
392 3.96 7.05 . 4.04 3.96 2.63 2.73
Beverages 0 7.03 5.51 7.05 26.29
3.94 7.04 4.01 2.68
. . . . . . . 3.62
Y4 Candies 397 500 1050 943 6.49 4.52 3.63 11.57 17.14 47.86
5.43 10.14 5.46 3.55
53.73  45.54 12 . 49, 40.92  43.54  33.65
Chocolates 80 77.94 989 95.92 12043 378.38
49.35 79.17 45.04 37.82
0.55 0.56 0.99 0.99 0.57 0.56 0.37 0.38
Beverages 0.78 0.99 3.70
0.56 0.99 0.56 0.38
2.35 1.96 428 71 2.55 1.78 1.43 1.42
Candies 37 4.55 6.73 18.80
5 2.13 3.98 2.14 1.40
3453 3447 5224 36 .80 34, 26.61 2536
Snacks 635 36 421 68.18 86.22  269.86
34.46 54.11 35.63 25.72
4443  37.66 66.26 4.4 . . 6.00 27.83
Chocolates 6445 4125 3384 3 79.32 99.58 312.87
40.81 65.46 37.24 31.27
1.71 1.73 . . . 1. 1.15 1.19
Beverages 7 3.08 307 176 3 241 3.08 11.48
1.72 3.07 1.75 1.17
1.36 1.14 2.4 . . . . 0.82
B1 Candies 8 214 148 1.03 083 2.63 3.89 10.87
1.23 2.30 1.24 0.81
10.17 8.62 15.17 . . . 8.24 6.37
Chocolates 14.76 943 77 18.16 22.80 71.64
9.35 14.99 8.53 7.16
0.02 0.02 0.04 . . . 0.01 0.01
B2 Candies 0.04 0.03 0.02 0.05 0.07 0.19
0.02 0.04 0.02 0.01
0.33 0.27 0.59 . . . 0.20 0.20
Candies 051 0.35 025 0.63 0.93 2.60
RIO2 0.30 0.55 0.30 0.19
13.99 11.86 20.86 20.2 . . 11.34 8.76
Chocolates o 1299 10.65 24.98 31.36 98.53
12.85 20.61 11.73 9.85
0.01 0.01 .01 . . . 0.00 0.00
Candies 0.0 0.01 0.01 0.01 0.01 0.02 0.05
R3 0.01 0.01 0.01 0.00
1.5 1.35 . . . . 1.2 0.99
Chocolates ? 3 2.37 230 147 121 o 2.83 3.56 11.18
1.46 2.34 1.33 1.12
4,92 4.96 8.84 8.81 5.06 4,97 3.29 3.42
Beverages 6.91 8.84 32.96
494 8.83 5.02 3.36
4 4, . . . . 32 3.31
R40 Candies 545 56 993 8.61 593 413 33 10.56 15.65 43.69
496 9.26 498 3.24
.04 . . . . . . 0.02
Chocolates 0.0 0.03 0.05 0.05 0.03 0.03 0.03 0.06 0.08 0.25
0.03 0.05 0.03 0.03

*Y4: Tartrazine, Y5: Unset Yellow FCF, B1: Brilliant Blue FCF, B2: Indigocarmine, R102: New Coccine, R2: Amaranth, R3: Eryth-

rosine, R40: Allura Red, G3: Fast Green FCF.
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Table 6. Percentage (%) of estimated daily intakes (EDI) to acceptable daily intake (ADI) of tar colors

(%)
Sex, Aged EDI to ADI (%) High intake group ADI (%)
Tar Food All 0-6 aged 7-12 aged 13-19 aged Total
colors Types Male Female Male Female Male Female Male Female 90th 95th
average average average average
0.05 0.05 0.09 0.09 0.05 0.05 0.04 0.04
Beverages 0.07 0.09 0.34
0.05 0.09 0.05 0.04
0.08 0.07 0.15 0.13 . 0.06 0.05 0.05
Y4 Candies 0.09 0.15 0.23 0.64
0.07 0.14 0.07 0.05
0.72 0.61 1.07 1.04 . .55 0.58 045
Chocolates 0.67 0 1.28 1.61 5.05
0.66 1.06 0.60 0.50
0.02 0.02 0.04 0.04 0.02 0.02 0.01 0.02
Beverages 0.03 0.04 0.15
0.02 0.04 0.02 0.02
0.09 0. 0.17 0.1 . .07 0.06 0.06
Candies 08 > 0.10 00 0.18 0.27 0.76
¥5 0.09 0.16 0.09 0.06
1.38 1.38 2.09 2.25 1.47 1.37 1.06 1.01
Snacks 2.73 345 10.80
1.38 2.16 1.43 1.03
1.78 1.51 2.65 2.58 1. 1.35 1.44 1.11
Chocolates 65 3.17 3.98 12.51
1.63 2.62 1.49 1.25
0.01 0.01 0.02 0.02 0.01 0.01 0.01 0.01
Beverages 0.02 0.02 0.08
0.01 0.02 0.01 0.01
0.01 0.01 0.02 .02 0.01 0.01 0.01 0.01
B1 Candies 0.0 0 0 0.02 0.03 0.09
0.01 0.02 0.01 0.01
0.08 0.07 0.12 0.12 0.08 0.06 0.07 0.05
Chocolates 0.15 0.18 0.58
0.07 0.12 0.07 0.06
0.01 0.01 0.01 0.01 .01 .01 0.00 0.00
Candies 0 0.0 00 0.02 0.02 0.06
R102 0.01 0.01 0.01 0.00
0.35 0.30 0.52 0.51 32 27 0.28 0.22
Chocolates 03 0 0.62 0.78 2.46
0.32 0.52 0.29 0.25
0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00
Candies 0.01 0.02 0.05
R3 0.01 0.01 0.01 0.00
1.59 1.35 2.37 2.30 1.47 1.21 1.29 0.99
Chocolates 2.83 3.56 11.18
1.46 2.34 1.33 1.12
0.07 0.07 0.13 0.13 0.07 0.07 0.05 0.05
Beverages 0.10 0.13 0.48
RAO 0.07 0.13 0.07 0.05
0.08 0.07 0.14 0.12 0.08 0.06 0.05 0.05
Candies 0.15 0.22 0.62
0.07 0.13 0.07 0.05

*Y4: Tartrazine, Y5: Unset Yellow FCF, B1: Brilliant Blue FCF, B2: Indigocarmine, R102: New Coccine,
R2: Amaranth, R3: Erythrosine, R40: Allura Red, G3: Fast Green FCF.

Y4= FAFAAE AEHA F%o, Y49 =& FS
AT F 3.55~17.14 pg/kg-bw/day, ZZBF 33.65~120.43 pg/
kg-bw/day, & FEF 2.63~7.05 ug/kgbw/dayoll Al 22+ #3515
Z+z} 0.05~0.23, 0.50~1.61, 0.04~
0.09%] MAE Atk =& 7t 43, oldo] HF
Ad#HL ADI tiul 22t 0.07, 0.66, 0.05% F=o2 1}
Btom, g2 FRIE AUF 0.08, 0.07%, ZEFUF
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