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ABSTRACT - An analytical method of nine synthetic foods colors in Korea, Japan, Joint FAO/WHO Expert
Committee of Food Additives (JECFA), and USA were compared. Contents of water insoluble matter in synthetic
food colors tested were not different by general test methods of various organs. Contents of chloride and sulfate salts
in Food Green No.3, Food Red No.3, Food Blue No.2, and Food Yellow No.4 slightly differed in various methods,
and but up to the standard, and general test methods of JECFA and USA needed far more time. For the measurement
of arsenic contents in food colors, colorimetric method in Korea and Japan, and silver diethyldithiocarbamate
colorimetric method in USA and JECFA were used, but the standards of them were different. Content of heavy
metals was up to the standard, but the methods were used colorimetric method in Korea, atomic absorption method

in Japan, and both methods in JECFA and USA.
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Table 1. Contents of water insoluble matter in synthetic food colors (Unit: %)
Korea Japan USA JECFA
Food colors
Range Result Range Result Range Result Range Result
Green No.3 <(0.2 0.001 <0.2 0.001 <0.2 0.001 <02 0.001
Red No.2 " 0.002 " 0.002 - - " 0.001
Red No.3 " 0.001 n 0.001 <02 0.001 " 0.001
Red No.40 " 0.001 " 0.001 " 0.001 i 0.001
Blue No.1 " 0.001 " 0.001 " 0.001 " 0.001
Blue No.2 " 0.001 " 0.001 <04 0.001 " 0.001
Yellow No.4 " 0.001 " 0.001 <02 0.001 " 0.001
Yeltlow No.5 " 0.001 " 0.001 " 0.001 " 0.001
Red No.102 " 0.001 " 0.001 - - " 0.002
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Table 2. Contents of chloride and sulfate salts in synthetic food colors (Unit: %)
Korea Japan USA JECFA
Food colors
Range Result Range Result Range Result Range Result
Green No.3 <5 0.53 <5 0.53 <15 0.96 <15 0.96
Red No.2 <5 0.17 <5 0.17 - - <15 0.37
Red No.3 <2 0.50 <2 0.50 <13 0.28 <13 0.28
Red No.40 <5 0.32 <5 0.32 <14 0.36 <15 0.36
Blue No.1 <4 0.80 <4 0.80 <15 0.73 <15 0.73
Blue No.2 <7 1.79 <7 1.79 <15 2.60 <15 2.60
Yellow No.4 <6 1.30 <6 1.30 <13 2.45 <15 245
Yellow No.5 <5 0.72 <3 0.72 <13 0.50 <15 0.50
Red No.102 <8 1.88 <8 1.88 - - <20 2.79
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Table 3. Contents of arsenic in synthetic food colors (Unit: ppm)
Korea Japan USA JECFA
Food colors
Range Result Range Result Range Result Range Result
Green No.3 <4 <4 <4 <4 <3 <3 <3 <3
Red No.2 " <4 u <4 - - " <3
Red No.3 ” <4 " <4 <3 <3 P <3
Red No.40 n <4 " <4 ” <3 " <3
Blue No.1 ” <4 ” <4 " <3 " <3
Blue No.2 " <4 " <4 " <3 " <3
Yellow No.4 " <4 " <4 " <3 " <3
Yellow No.5 " <4 " <4 " <3 " <3
Red No.102 ” <4 " <4 - - " <3
a Not detected.
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Table 4. Contents of heavy metals in synthetic food colors (Unit: ppm)
Pre-test
(using ICP) Korea Japan USA JECFA
Foodcolors ~ Heavy
metals aPb Cr aaPb Cr Pb Hg Cr Heavy
(= metals Others
{Cr,CuAs, (£20) (=50) (=<20) (=50) (=£10) (=D 0.005%) (<40 (<10)
Cd,Pb,Ni) - (=40)
GreenNo3 291 057 <20 <so MPSS0) <pp 189 MSSO g7 ND* 00002% <40 027 CUSIO
<50 249 1.73
Red No.2 180 147 <20 - - <20 - - - - - <40 092 -
_ In(<200) _ Zn(<200) ) : Zn(<50)
Red No.3 1.01 042 <20 <200 <20 159 033 <40 033 Le4
Red No.40 158 121 <20 - - <20 - - 0.85 - - <40 085 -
<  Mn(<50) Mn(<50) _ ) o Cr(<50)
Blue No.1 416 072 <20 50 <50 <20 3.18 10.45 0.0003% <40 041 305
Fe(<500) _ Fe(=500) } Hg(<50)
Blue No.2 0.62 028 <20 <500 <20 262.79 027 ND <40 027 ND
YellowNo4 060  0.08 <20 - - =20 - - 010 ND - <4p 0.0 -
YellowNo.5 063 029 <20 - - <20 - - 024 ND - <40 024 -
RedNo.102 138 106 <20 - - <20 - - - - - <40 073 -
*Not detected.
Table 5. Contents of unsulfonated primary aromatic amines in synthetic food colors
Korea Japan JECFA
——— USA
esult
Food colors Range (as aniline, ~ Result il o T anilﬁilel:gi(ba:or Result
absorbancy 0.405) (as aniline) 2 aniline =<0.01% o-naphthyl amine p-cresidine ’ " (as aniline
Y ) ¢ ) (Absorbancy 0.405)  (<1.0pg/g) (<10pg/g) Range Result bancy 0.405) ¢ )
Green No.3 - - - - - - - <0.01% ND
Red No.2 - - 0.0001 ND* - - - " 0.0005
Red No.3 - - - - - - - " 0.0003
Red No.40 <0.01% 0.0002 0.0002 - 0.12 - - " 0.0003
Blue No.1 - - - - - - - " 0.0001
Blue No.2 - - - - - - - " 0.0001
Yellow No.4 - - 0.0001 - - - - " 0.0001
Yellow No.5 <0.01% 0.0003 0.0003 - - - - " 0.0004
Red No.102 <0.01% 0.0002 0.0002 ND - - - " 0.0004
# Not detected.
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