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Analysis of Tar Color Content in Children's Favorite Foods

Hyang—Mi Lee and Chong-Ouk Rhee'

Department of Food Science and Technology, Institute of Agricultural Science and Technology,
Chonnam National University, Gwangju, 500-757, Korea

Abstract

This study was carmried out to research the use of tar colors in children's favorite foods such as candies, soft drinks,
chewing gums, cereals, and ice bars in order to acquire basic data on food safety. The tar colors were simultaneously
analyzed by high performance liquid chromatography (HPLC). The contents of tar colors in candies, soft drinks,
gums, cereals, and ice bars were maximum 74.10 mg/100 g, 5.96 mg/100 g, 35.70 mg/100 g, 20.10 mg/100 g,
and 4.93 mg/100 g, respectively. In addition, every tar colors except for Indigo carmine (B2) and Fast Green FCF
(G3) among permitted tar colors were used in foods and more than two kinds of tar colors were used in most
cases. From the results, only types of tar colors for foods were regulated, but the amount was not regulated.
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ol B4 F okdAd) 4¢S viAA "ot Eurt 9o
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B AR e FF3FGA x99 258tn FHA
ol 3 Qe olbol e A EQ AR, AFEE
2%, A%F UHRE ddes F 100550 et
LEvelelA 35 a e 9% gEAALE a& A
A=EIHIHPLOE © 83t 7 HFE BHENL AL
& TF 4 ARFE BHsIiT: o] AAEe FElA o™
o] Mz 21Fo TR AHH L Ue B2 AR

AR E detatn $uele] el2As AR d 7]

SlE oldo] HEAE F AIGF UF, ANF 18%, A7
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Acetonitrile (ACN), methanol (MeOH), ammonium acetate,
ethanol (EtOH), ammonia water, acetic acid, hexane,
tetrabutylammonium bromide (TBA-Br)& MerckAl Al &2
AHgstg T, MATFEELS TC(Tokyo Chemical Industry)
Al AlEFS AHESR T
Hakg MoAgFoe)l xA|

Zh 2184 FFE 100 mgol] E2 71l 100 mL(1000
pg/ml)2 & &, 1 &-N-& 747} 100u](10 pg/mlL), S0H(20
ng/mL), 208](50 pgmL)E 3|A ekt 1 5484 20 uL
£ HPLC 2-A)(Waters 515 pump, 717 plus autosampler, 2996
photodiode array detector)el] ©]-8-3}$iTh

d=35
g, A4 8 QA SAAF B2Ase] AEIAS

Az 8ol A

el il 22 9 FA & o] 5(14-15), ¥ F(16)9]
WS 7|22 3l 7} A8 B¢ wel 2AEAT
A& 5 gg RS T AIFY F 5= F4t 50
mLZ 23] FZ3t] A A A) 25 mLo] &5 7k 5 ww)
2 BEo] ESHA 80T 4 AdollA] 3083t 7H813
t}. 94 £2]7](model Supra 21K, ¥+ #8H444], Korea) £
o] g3kl A4 %2](1,800 G, 10®)3l] BEEFHAE)S
AASL AFE Hall 1% YRY ol e 1% 2402
pHE 5~6°2 233 & 52 7}3l 25 mLZ 3 83
t}. Sep-pak Cjs cartridge(WAT020515, Waters)S ™ &H2
10 mL 2 0.1% TBABr 8 10 mLE &34 0.2 A3 3
T, AlE 8] A Fote] Lol AH3s| FHE
AL £EA7 &, & 10 mLE AlF3IHTh 0] cartridgeo]
0.1% GA-Here g 10 mL 2 1% ¢EYol WeL
2mLE ST ShEle] MAE BE £2417) T roury
vacuum evaporator(model NE, EYELA, Japan)& ©]-8-3}<
Zahez AZth ZAFEA 05% ¢EUolE | mLE 713
% 22 88 10 mLE F 83 F 045 um filer2 o 7}3}
of HPLCE A5 8&d o2 siqith

HPLCol| ojst Ef=2 M4 24

Shiseido Capcell pak Cis(4.6 x 250 mm, 5 ym)S- ©]-&3}c]
A& [ (0.025 M ammonium acetate (containing 0.01 M
TBA-Br )/ ACN/ MeOH = 65:25:10, v/v] 2 B-&uj [0.025
M ammionium acetate (containing 0.01 M TBA-Br)/ ACN/
MeOH = 40:50:10, v/v] & ZA|3le] A:B = 100:0/2 min,
100:0 — 60:40/24 min, 60:40 — 0:100/26 min, 0:100/35
min®] 702 At BErjo 2SI AEE 2
st Tl-&ol 243 W (gradient mode)E- o] &3t A=
HFo R BE M7 HA g FREE HolE 24
nms} 7 Al FHEag] 3 AE 420 nm, A7
£ 520 nm 73|3 FA 9 SAAE 620 nmol| A 7 A&
29 B2As Se EAsAT,
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Table 1. Recovery rates of nine tar colors by HPLC

258n FH §5 52 ofHo| A3 F F ARF
o] ef2 A 8-S ¥43 A= Table 3~59 2t &
24 AA F 152 A A3 2330l A HEALZ HEEHAL
o, AA35(G3), HAA|25.(B2), A4A|1023(R102)E
|95 BE Airt 1T ASHAT AFRF] A AL
2HIT = A 45 (Y4) 147) E2, FAA18(B1) 127
F5, ZAA405(R40) 127] FEA AEE ] 71 ¥l
S AFEE T Qe Re g BAEg e, thRE oy 7}
A WAEE LA AMRS o2 YT AR A

2

(Unit %)
Tar color Candy Cereals Chewmng gum Soft drink Ice bar Average

G3 (Fast green FCH 98 892 96.1 91 942 943
Bl (Briliant blue FCF) %5 884 913 922 937 920
B2 (Indigocarmine) 85.1 70.6 76.5 869 824 80.3
R2 (Amaranth) 956 %04 929 97 925 932
R3 (Erythrosine) 823 774 807 889 827 824
R40 (Allura red) 932 824 904 952 933 909
RI02 (Ponceau 4R) 82 823 881 893 884 873
Y4 (Tartrazine) 976 92 938 9.5 91.1 950
Y5 (Sunset yellow FCF) 96 4 923 928 973 %04 938

Ef= M4 o] HE5A

g, A 9 HA . A 2L HEIAE
=723 A3} Table 29} 2o HMA|335(G3), HAMA3E
(R3)= 0.6 ng, A MA|405 (R40) D 2 A A 1023 (R102)=
4 ng 0 BH o] 47 §(19)9] ATolA HuH HEIM
o} v)53 A7E JERI D B2 A 3 B0 glofA]
2R3 A4V gRE Ao Ay

Table 2. Detection limit of tar colors
(Unit' ng)

Tarcolos G3” Bl B2 R R3 R4 RI2Z Y4 Y5

Detection
Jimit 06 40 20 40 06 40 40 10 20

"G3 Fast green FCF, Bl Bnlliant blue FCF, B2 Indigocarmine,
R2" Amaranth, R3 Erythrosine, R40 Allura red, R102 Ponceau 4R,
Y4 Tartrazine, Y5 Sunset yellow FCF

=
3 BEdAs HEES AR 958%, FYBF
952%, WAF 713.3%, AHSEF 727%, AHF 6L.1%E
A ARt Ao A AL A AFM B2 S
=t}

$ 2% $E9 BE Zo] YT FH30] Yol o7}
Be Ao® AT 53 A AEFo] FALE
(B1)2] 7% 74.10 mg/100 g, B4 A|435(Y4) 60.85 mg/100
g, FHA55(YS)S] 7% 47.74 mg/100 go 2 2k 7
F3yo] 3] £ Ao2A o] F(415), & F®)°] Hu
@ ARRY H2as gHug 3o e 298
BT ol B4 o 255w Fve ojgle] HBAE
g oz ] gl Aoe ARSI Uuk 454 E
Hlal 4S9l A2E Aashs ojelo] BN Eel YT
Mg AHgo] Be Roz AR} HAERYS 7
3 o] ZAE YIS ol f2 Al BAE ALr2A
SYUetlE MASA AHEE D AT AR A
3 1377 mg100 go] FHL el AAE Qo] o+
Qo] $eiet.

A5

Aol B2 $3e 24 Ao Table 3~59
Utk % 1859 A 375 AE LUFA B2k
7 AZHY o, ARFY BT AR S 2
=AA35(G3), AAA2E(B2), AAA12ERI2)E A
9% ZE 4271 27 42U R4ALD AL
o 7bg MW AHEH o, ATHRel YoIHE
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Table 3. Content of blue colors detected hy HPLC

(Unit mg/100 g)

Samples  Tar colors detec?e?i ;fmple Contents Mean
Candy G3" - ND? ND
B1 12 023 - 7410 1267

B2 - ND ND

Cereals G3 ND ND
Bl 5 033 - 256 153

B2 ND ND

Gum G3 ND ND
Bl 11 022 - 3570 1248

B2 ND ND

Soft drnk G3 ND ND
Bl 5. 116 - 593 320

B - ND ND

Ice bar G3 ND ND
Bl 5 014 -493 199

B - ND ND

1)G3 Fast green FCF, Bl Bnlliant blue FCF, B2 Indigocarmine,
IND Not detected

Table 4. Content of red colors detected by HPLC

(Umt. mg/100 g)

Samples  Tar colors detec?e(()i ;)afmple Contents Mean
Candy rR2" 5 341 - 1377 959
R3 1 053 053

R40 12 007 - 1350 516

RI02 - ND? ND

Cereals R2 1 017 017
R3 1 049 049
R40 3 024-17 095

RI02 - ND ND

Gum R 1 230 230
R3 2 081 - 398 240

R40 6 050 - 1350 340

RI02 3 049 - 901 363

Soft drink R 1 051 051
R3 1 062 062

R40 8 0.25 - 5.9 244

RI102 - ND ND

Iee bar R2 5 003 - 258 140
R3 - ND ND

R40 5 021 - 227 087

RIQ2 1 011 011

"R Amaranth, R3 Erythrosine, R40 Allura red, Ri02. Ponceau 4R,
IND Not detected

Table 5. Content of yellow colors detected by HPLC

(Unit. mg/100 g)

Samples  Tar colors deteclt\le(()l gafmple Contents Mean
Candy Y4" 14 0.09 - 6085 697
Y5 5 017 - 4774 1210

Cereals Y4 8 010 - 942 342
Y5 4 016 - 2010 938

Gum Y4 11 023 - 32.39 810
Y5 i1 0.10 - 23.88 583

Soft drink Y4 2 028 - 081 054
Y5 2 286 -374 330

Ice bar Y4 2 010 - 042 027
Y5 1 060 0.60

Y4 Tartrazime, Y5 Sunset yellow FCF

2 Q2 sA HAE ELA AT Ao Uehd

A%

AR E2as Fe BA AIE Table 3~59
Bt} £ 2159 23 F 20244 Baass)l 42E9
=AA3B(G3), HAAEB)E AYF BE 27} 2T
AEHAT. FAA4B(YH), FAASEYS), HAALE
BY7} 242k 11 E20lA] 2Es] 0] AL BAA Lol
713 KI¥a AH4E 3 e Ao s BAET 7R
A9olE AR} sl 2 o] $14-15)9) Ao B3]
AAAoR & AL Fa3e nah

AFEER

HYLEFY B2 FFS BT AT Table 3~
59} 2tk § 239 1A % 163014 B2l 425
fovl, =AAIHGI), FUA2EBY, H4A 10235
RIDE AIE BE 427} 2T FEH A0k H440%
R40) 87 2, AAA1ZBY SH EZNN AEHo] A
2L GAALe) AEHES £ Ao ek
AR A9 BE FRY THRVHE BE 42E
o TPl FhHel ot WEBmel ol AAA
o2 ¥e Aoz ekt a8} & 56), o] H(1415)
o AETke A2EE Be AoE BAHULL

SELS

WrR B2k G BT BT Table 3-59%
Ltk 3 15% AA F 1Tl B2ddvt Esglen
SAA3E(GI), HHA2E®BY), ANAIER)E AT
BE A27) 1% A2EUT 347 AAA Do) MEs}
A AR AQow, e 3} vla) ANFeR 4E
w27} de Ao Jehgd,



ollo] WEAE Fo| Blzds T3 £4 359

=

} 2 A=W YE Table 63 2tk =5
£ 7}7 0] Mz ®allE7) 7t 419 AHE

G ZAAA1ZBHS} FAA4T(Y4H)
£ EA AHEEE & T AT Bol ARSEHE e
= BAA45(Y4) 39%, ANA15(Bl) 38%2] HEE&S
ol ALgHIErt B Ahg ek, A& 5 o)
A= AAA135(BL) 0.14 ~ 74.10 mg/100 g, SAA45(Y4)
008 ~60.85 mg/100 g0 22X AEFE F& o2 F4H
Ptk o] F MiE PEo BT ALRHIES} AT E44)
A Agshe ASE gL Aoz Yehy, & 58), o B
4~15)° Eu A3t} vy %S Ao

Table 6. Detection rate and detection range of tar colors
(Unit mg/100g)

Tar colors D;t&%(;n Detection  range
G3 (Fast green FCF)
Bl (Brilliant blue FCF) 38 0.14 - 7410
B2 (Indigocarmine)
R2 (Amaranth) 13 003 - 1377
R3 (Erythrosine) 5 049 - 398
R40 (Allura red) 34 007 - 1350
R102 (Ponceau 4R) 4 011 - 901
Y4 (Tartrazine) 39 0.08 - 6085
Y5 (Sunset yellow FCF) 23 0.10 - 4774
ElzMltol AEY M3 #¥ U oHM s

=

E} 224 4~0] FAO/WHOO A d33te 49 d8A4HAF
Lzt At} Zpol7) 9l AMA2E 0~0.5 mg/kg/day,
AAA3Z 0~0.1 mgkg/day . 2 TS Aol Bl &
Holt}. BABA 7] "02 N7 - F FZRA (FUEA
) Z2IE A (20)00] whE 134 o]st oj-ole] thid 4
Foll gt 19 199 AH FS AFRF 0.60 giman/day, 713}
 14.53 g/man/day, %72 0.13 g/man/day, H FZEF
34.23 g/ma/day, 7} 5.43 giman/day o™ o} 4|
o)a] AH&d Ef2 A0 dUFA A3 2k (EDL Estimated
daily intake)?} FAO/WHO®2] JECFAol A+ 43 4L &
A2 &k (ADIL: Acceptable daily intake)2] H| = Table 73}
2t o] o 1-134]9] HiEAF2 98 th FHiot 3] o
AolatgHFx| o oJaf 2148 kg 2 3T

i

EDI (mg/man/day) = Food intake (g/man/day) x Average
contents of tar colors in food (mg/100 g)

7t g2 A Y5 84 F HADD tidt F 45
3% %H(Total ED)2] 8)-&-& 2 A4 1023(R102)7} 0.01

Table 7. Comparison of total estimated daily intake(EDI) to
acceptable daily intake(ADI) for tar colors

]
Tar colors (mg/‘?{)lg age (nrfg/?-llgzlge ’/rAOtSi ](;,I/o))l
manjday) man/day)
Bl (Brilliant blue FCF) 268.50 152 056
R2 (Amaranth) 1074 034 313
R3 (Erythrosine) 215 029 1347
R40 (Allura red) 15036 106 070
R102 (Ponceau 4R) 85.92 001 001
Y4 (Tartrazine) 161.10 075 047
Y5 (Sunset yellow FCF) 5370 2.60 485
Total 73247 657 090

"ADI 15 expressed mn terms of mg/kg weight/day by children (1-13 age) of 2148

%2 7} vk, AAA3E(R3)Y] A-$ 10.70% = 7H3
T2 FXE Ve o, d9s§4H ol tg & %
A A3 F o) v]&o] 090 %E oA & T 2
RO Z YEIRT]

azy F 2ol A 3EH 1 e BHEAL F A
22 R2)S] BE Aol LAl #3tA]F At
o E 5 MAEHELE Lt FAASZ(YS)E 2
Az A7) Bl AR Aol ATt AALE 2k
U= E32D)7} Jor A48 (Y4 75 = ofdo]
oA grElzy] whes A4 e FTHE HF2e
ANEE Fidshe 3 ddlo] vy Hux ok B
ZHAA3ZR3)S = vl FkFH (FDA)A &
IA TS B vk gl APHC= hAAdo] Y
Attt Ste e A ofHolEe] 7HEAE d3 ol A4
Eoj7kx Sl FAlolB R ofde] T E5F T tigh A&
Hol g AAAQ Ef2 A AF T 2Ae o) whE kg
A7 a3 Ao2 AEEUTh

f
>
Rl

FFAAA Wl sl 253a FHAA Aeje 1 Q=
ojgole} HLWEES] A5 AER AR, AFTER 2
F A%, U3 F 10552 o2 a&dAa=2ne
T ZHPLC) FAIEAH R B EAL AMEE 46
of 4)F9] kA FEE 93 7|x A5 2 L&A 8
on AEHE 38 gHada 9% B4 Ade ugH
2t
L T/ g2849 HY HE32 AR 74.10 mg/100
g Z17HF 20.10 mg/100 g, 27 3570 mg/100 g, A F=H
F 596 mg/100 g, *7-F 493 mg/100 g ©]) o™ ARF
o} BF7T ©H 24 o] & AR YEyTh
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2. AE Z5E B§EAL ASEE AR 958%, LB F
95.2%, W7 73.3%, A FSEF 12.7%, A7 61.1%
2 AAMHCOR g2 HEEE HAH

3. 84 7% 5 A1EH A9S, AR AERER HAR
Z oz 3 100559 El2AAE 333 A} 3
AH43(Y4), ZAA13(B1), B 4405 (R40)7} 71 B
o] AMEHT USE & F U AT F2 FoR
A
A sevele] AS g2 gt AT = 3

£ A&l F =] la A tigh 7]l A E o

oA 9¥om @ Codext} EU 59| Za| AME7]|E0] AA

FHol w2k Hdl ARE-EFe] 50 mg/100 g )&} o] 3L tiF-F

73% 10 ~ 30 mg/100 g 1 A& m3iA FElvtetolA

T Al AT E 1Bt HAage] AF BYE HEda

ARGl ti3t 71 AR ste Aol HA3] 7€ of

o} GEoA] Al ARgol] JlojAle] FAZIEHE] B oj¥o]

5 Eddd Ui AAAQ B2As A A A4

3 ZF Aol gt A|&AQ tHA HE 5 AL

et o] Fojzlol & Z o2 AlRHE:
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