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Evaluation of Tar Dyes Used in Commercial Foods

Mi-Hye Yoon', Kook-Joo Kim, Chung-Yim Kim, Sun-Il Hwang, Su-Kyeung Moon,
Eun-Ju Jeong and Jae-Kwan Kim
Kyonggi-do nstitute of Health and Environment. Suwon 440-290, Korea

ABSTRACT -

This study was carried out to propose a simple method for the extraction of

seven tar dyes such as tartrazine, sunset yellow FCF, amaranth, erythrosine, allura red, brilliant
blue FCF and indigo carmine using aminopropyl amine cartridge and to determine the content of
the dyes in candies, soft drinks, ice bars and okchuns produced in Korea. The tar dyes were
simultaneously analyzed by reverse phase high performance liquid chromatography(HPLC). The
recovery rates of the dyes ranged from 65.8% to 99.6%. The contents of the dyes in candies, soft
drinks, ice bars and octhuns were N.D.~50.1 mg/kg, N.D.~49.9 mg/kg, N.D.~56.0 mg/kg and
N.D.~867.3 mg/kg, respectively. The types of the dyes used most frequently for candies, soft
drinks and ice bars were tartrazine, brilliant blue and amaranth, respectively. Of the samples,
tartrazine was used frequently, and indigo carmine was not used at all.
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Sample 5~10g
y
Dissolution 19 acetic acid
!
Purification (a:uarln"‘;l%r;rgpyl amine
y
Washing 1% acetic acid
!
. Erythrosine:
Extraction 28%NH/OH:95%EtOH(1:1)
other dyes: 1%NH4OH
d
pH control conc. acetic acid
l
Filtration
!
HPLC

Fig. 1. Procedure of tar dyes analysis for food.

5 2 4% 100 FE5E 7Y AEZ AR

EMoiat Ef2MA: W45 (Tartrazine: Y4), F55
(Sunset yellow FCF: Y5), X42% (Amaranth: R2), 2413
Z (Erythrosine: R3), 4403 (Allura red: R40), 15
(Brilliant blue FCF: B1) 2 “J48235 (Indigo carmine: B2)
o} 7%& A9t

Alef — BAtIY El2MA 722 BEEOEA =&
TF(Japan)®] EHBFEAES AHESIAIL acetonitrile}

Table 1. Analysis condition of HPLC

waters= HPLC22 2 JT Baker(U.S.A) A&EFE, 2 9 A
oFe BN A18HECn PG carridger VI 1%
ZA oF 10ml2 £%A1Z] aminopropyl amine (1000 mg/
6 ml, Spe-ed SPE cartridge, applied separations, U.S.A.)
2 olgsiirt.

e .

EESY =X 99 g2A4 7% AFES oleeE
s|Msle] EFRFEA ] HEFE7F 2200 ppme] HES
ZA st EEgH o= AT

A8y =N - A1, FFEHE, YAE % 5~10g H3}
o 1%%xA0 2 2&]3l7 aminopropyl amine catridge®ll
SN A MAE HA A T 1% FACE o H A
slo] FRHE AAANIL 1% GEUVIFE MAE FE3
Rom HA3F7L e AE 28%UEUokE 1 95% e
(1: DR FZ39ch FEYE 2402 pHS~60] HES
24 3 ¥ %L 10mE sl AFELEALE FIT
(Fig. 1)

MNE=Z: 9o EFEFEN 2 AEEHLE 045um
filter® <73l Table 13 7S Z7ASF HPLC(Waters,
USAYAS slglon E3tusgoo] a2nEa382 Fig.
29} 7t}
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AETXE EY HE

2E Fo] BEML BHL WElEEY AAE 9l Al
FAX7E EZsta okttt HESA MY BAREAR,
Puttemans'® 59 &WFE%, AOAC®9 Sep-pak C,°l

Instrumunts Waters 510 pump, 486 UV detector, 717 autosampler, autom atedgradient controller, Young-lin autochrom data system
Column Symmetry C18(3.9X 150 mm, 5 pum)
Detector UV 254 nm
Injection volumn 20 p1
Mobil phase Gradient curve #6 (Pump A < Pump B)
Time(min) Flow rate( ml/min) Pump A Pump B
0 0.7 93 7
5 0.7 93 7
8 0.7 85 15
9 0.7 85 15
14 0.7 70 30
23 0.7 70 30
25 0.7 93 7
30 0.7 93 7

Pump A : 0.175% ammonium acetate, Pump B : acetonitrile
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Fig. 2. Chromatogram of standard food tar dyes.
1: Tartrazine, 2: Amaranth, 3: Indigo carmine, 4:
Sunset yellow FCF, 5: Allura red, 6: Brilliant blue
FCF, 7: Erythrosine
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Table 2. Recovery rates of tar dyes added to the foods

Recovery(mean£S.D.)
Tar dyes - :
Candy(include okchun)  Soft drink Ice bar
Y4 94.4+0.81 975+£049 96.8+0.70
Y5 89.4+0.75 93.61£0.77 89.610.64
R2 93.71+0.51 9591050 9231062
R3 7831183 764+2.12 772£1.78
R40 93.410.68 97.5£045 92.8+051
Bl 95.6£0.85 99.6+0.86 92.0+0.59
B2 66.1+1.37 69.2+1.73 65.8%1.65

S.D.: Standard Deviation,

Y4: Tartrazine, Y5: Sunset yellow FCF, R2: Amaranth,
R3: Erythrosine, R40: Allura red, B1: Brilliant blue FCF,
B2: Indigo carmine

69.2~99.6%, B3} 65.8~96.8% ©|3om A8 AEIA=
G4, GAsS, A%, AA35, 405 7 HA 18
£ 0.05 mgke, F423E 0.1 mgkeol At

AEEEe 3ol A, Haphths thh 52 702
UERGSL A S8 2359} Y257t v|wA
A=l ol AM339 g A &Nl B of
3 F)AEA Mao) FMEs ThE Mo vls) A
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ANF F5EHe A, A9, 99 S5 5 100 =
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Table 3M 9} Zo] AlE 367) E&9] El2MA AEF
T H9E 3435 05~50.1 mgkg (B 14.8 mgkg), &
5% 3.0~30.6 mg/kg(BF 16.4 mglkg), 2T 4.5~20.4
mg/kg(E 127 mg/kg), 2 4H405 0.5~27.8 mg/kg(*E o+

Table 3. Content of tar dyes in candies

Content (mg/kg)

Tar dyes Mean Mok, Nin Remark
Y4 14.8 50.1 0.5 20"(55.6)”
Y5 16.4 30.6 3.0 7(19.4)
R2 12.7 204 45 4(11.1)
R3 N.D. N.D. N.D. 0
R40 10.3 27.8 0.5 9(25.0)
B1 1.8 34 02 14(38.9)
B2 N.D. N.D. N.D. 0

N.D.: Not Detected, Max.: Maximum, Min.: Minimum
Y4: Tartrazine, Y5: Sunset yellow FCF, R2: Amaranth,
R3: Erythrosine, R40: Allura red, B1: Brilliant blue FCF,
B2: Indigo carmine

"Frequency of use for tar dye in food.

“Number in parenthesis means percentage.
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Table 4. Content of tar dyes in soft drinks

Content(mg/kg)

Tar dyes Niean Nax. Min, Remark
Y4 144 499 0.1 12"(40.0y°
Y5 182 29.7 10 7(23.3)
R2 16.1 31.6 1.7 6(20.0)
R3 N.D. N.D. N.D. 0
R40 20.5 25.8 109 3(10.0)
B1 22 44 0.1 18(60.0)
B2 N.D. N.D. N.D. 0

N.D.: Not Detected, Max.: Maximum, Min.: Minimum
Y4: Tartrazine, YS: Sunset yellow FCF, R2: Amaranth,
R3: Erythrosine, R40: Allura red, B1: Brilliant blue FCF,
B2: Indigo carmine

"Frequency of use for tar dye in food.

*Number in parenthesis means percentage.

10.3 mg/kg), A 1E 0.2~3.4 mgkg(E 1.8 mg/ke)o)He
o 233 U HA2sE HAEHA G

Aol Mad AMgWEE 4TI 2000 F
(55.6%)0.% 7P =4y AT 147) FE(38.9%), A4
403 9l EE(250%), FA58 T FE(19.4%), 225
YN ZE(11.1%)FL 2 FAMAGL] A7) 718 Eo] AL
Ha A5E RIS

AHEE 307 EF00 uigh ¥4 ZI= Table 491 2]
4T 0.1~49.9 mgkgEHHF 144 mg/kg), 855 1.0~29.7
mg/kgEd 182 mg/ke), HM23. 1.7~31.6 me/kg(HF 16.1
mg/kg), 4403, 10.9~25.8 mg/kg(H 208 mgkg), H4
13 0.1~4.4 mg/kg(3d2.2 mgkg)olR 0w, AR} npzk
7N Z HA3T e} MosE AEHR] Tt

AFEaY Al ALSE AN1E7 1890 5
(60.0%)C 2 713 BT 435 101 FE(40.0%), A
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Table 5. Content of tar dyes in Ice bars

55 TN FEQ33%), 425 ) ZFE(20.0%), AM405
I FE0.0%)yzolN o AT A3 A d e
A7F R Bo] ARSET e AeZ YEkith

T WHF 307 EEO) digh 242 Table 59 2o
W4T 1.0~56.0 mgke(Bd 152 mgkg), 55 0.8~24.7
mg/kg(E 8.1 mg/kg), 223 2.7~44.8 mg/kg(B+t 16.1
mg/kg), HM40%. 2.7~27.4 mg/kgC3d 10.6 mg/kg), 84
13 0.9~13.0 mg/kg(H7 4.9 mgkg)el 2742 YeRfe
o AR, AR50 MR E HA35 JN25E HE
=] A] ¥kt

WaFgollA -3 ol AR AhE HN28g Wl &
E46.7%)°14 HAEHJT FN45, HA408 2 AN1S
7F 1R E5(36.7%)02 22 Hl=z ARgRon 7P A
A ARRE MAE ) EFE133%)004 AEE FAs55e
AV, AEEES g JAAEY] WAV 953 Bol AL
SHAS & ST

Table 62 AlT§ AR S5 4 E500 i ¥4 2
2 AaE ARgNEel Fis 3457 4 FEA
2.9~389.7 mg/kg(BT 106.7 mgkg), 242371 1) F5
A1 1912 mg/kg, B35 7} 470 EEIA] 38.9~867.3 mg/
kg(EF 3724 mgkg), FM1E7 20 EBNAM 04~138
mg/kg(B 7.1 mghkg)o & TRE 2ol Hlete] A 2%
TEE AREY A Wik #A7F 3lg Ao 43
At

A BAEAE SFste] £ o AFE El2ANL0 AR
E¥5e AMF ND.~50.1 mgkg, d3SF N.D.~49.9 mg/
kg, ¥AF N.D.~56.0 mg/kgO 2 W|s=3l93. 59 3%
N.D.~867.3 mg/kg Q.2 TH2 T2 E o) Bk 150 o]4¢
A% TR ARENSS & 5 A E=3F A ALS
Hee 34 4571 A gl Eelx 718408 gol Akg

Table 6. Content of tar dyes in Okchuns(candy)

Content(mg/kg)

Content(mg/kg)

Tar dyes Mean Max. Min. Remark Tar dyes Mean Max. Min. Remark
Y4 15.2 56.0 1.0 11°36.7)? Y4 106.7 389.7 2.9 4"(100y?
YS 8.1 24.7 0.8 4(13.3) YS N.D. ND. N.D. 0
R2 16.1 44.8 2.7 14(46.7) R2 191.2 1912 1912 1(25.0)
R3 N.D. N.D. N.D. 0 R3 3724 867.3 389 4(100)
R40 10.6 274 2.7 11(36.7) R40 N.D. ND. N.D. 0
B1 49 13.0 0.9 11(36.7) B1 7.1 13.8 0.4 2(50.0)
B2 N.D. N.D. N.D. 0 B2 N.D. N.D. N.D. 0

N.D.: Not Detected, Max.: Maximum, Min.: Minimum
Y4: Tartrazine, Y5: Sunset yellow FCF, R2: Amaranth,
R3: Erythrosine, R40: Allura red, B1: Brilliant blue FCF,
B2: Indigo carmine

YFrequency of use for tar dye in food.

’Number in parenthesis means percentage.

N.D.: Not Detected, Max.: Maximum, Min.: Minimum
Y4: Tartrazine, Y5: Sunset yellow FCF, R2: Amaranth,
R3: Erythrosine, R40: Allura red, B1: Brilliant blue FCF,
B2: Indigo carmine

"Frequency of use for tar dye in food.

»Number in parenthesis means percentage.
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Table 7. Frequency of use for mixed dyes and single dye

No. of samles
Samples No. of samles Single dye Mixed dye
Candy 36 11(31)" 25(69)
Soft drink 30 14(47) 16(53)
Ice bar 30 15(50) 15(50)
Okchun 4 4(100) 0

"Number in parenthesis means percentage.
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