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Table 1. Purchasing sites and number of samples of
dairry product, soft drink, child food, pickle and
vegetarian food.
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Purchasing Type Number
of of
site food samples
[Lein dairy product 25
soft drink |
child food
pickle |
vegetarian food 24
Hualien dairy product 19
soft drink 28
child food 36
pickle 18
vegetarian food 18
Taitung dairy product 18
soft drink 20
child food 22
pickle 21
vegetanan food 13
Total 317
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Flavor milk Dairy product Vegetarian food
Soft drink Child food (20g)
Pickle drip Pickle
(50~100m]) (10~20g) petroleun ether 200ml
(coloring solution)
| 1XNH«OH 30ml 1XNH<OH 100m}
homogenize
T0m1Hz0 shake
shake
filter
I 3 | B
solution solid aqueous layer organic layer
(coloring solution) (coloring solution)

(coloring solution)
J00ml H20
acidify to pH 4~5 with acetic acid
pour onto 2~3g polyamide column 1l.prewet column with 100m]l H20
2.pour sample
J.elute with 400ml H:0
4.elute with 50ml methanol
5.elute with 1~3%ammonia-methanol

methanol eluent ammonia-methanol eluent

evaporate to dry

residue

dissolve in Hz0
aliquot

Figure 1. Extraction method for acidic coal-tar dyes in dairy product, soft drnink, child food, pickle and veg-

etartan food.
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Figure 2. acidic coal-tar dyes adsorpted on poly-

amide column.

(A)apple milk (B) grape soda (C)yeast candy (D)pi-

ckled turnip (E)tasy fu.
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Figure 3. Eluent of acidic coal-tar dyes with 3%

Ammomum-methanol
(A)apple mulk (B)gra

ckled turnip (E)tasy fu.
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A C
Mix B-1 B2 G-3 Y4 Y5 R6 R-7 R4) Mix B-1 B2 G-3 Y4 Y-5 R6 R-7 R40
B D

Mix B-l B2 G-3 Y4 Y-5 R6 R-7 R0 Mix B-1 B2 G-3 Y4 Y-5 R6 R7 R-40
Figure 4. Chromatogram of 8 food coal-tar dyes with silica gel thin layer plate.
Mobile phase : (A)acetyl acetate : methanol : 28% ammonium water (4.5 : 1 : 1)
(B)n-pentanol : ethanol : 28% ammonium water (10 : 10 : 1)
(C)methyl ethyl ketone : ethylene glycol monomethyl ether (20 : 15: 12 : 1)
(D)ymethanol : ethanol : isoamylalcohol : 28% ammonium water (15 10:5:3)
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Figure 5.Chromatogram of &8 food coal-tar dyes
with cellulose thin layer plate.

mobile phase : n-butyl alcohol : ethanol : 1% am-
monium water (6 : 2 : 3)
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Figure 7. Chromatogram of 8 food coal-tar dyes
with silica gel thin layer plate.

mobile phase : n-butyl alcohol : ethanol : 0.5N ace-

ticaad (6 : 2 : 3)
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Figure 6. Chromatogram of 8 food coal-tar dyes
with cellulose thin layer plate.

mobile phase : n-butyl alcohol : ethanol : 0.5N ace-
ticacid (6 : 2 : 3)

»
Mix Y-4 Y-5 G3R6R40 A B C D E

Figure 8. Chromatogram of cellulose thin layer pla-
te.
mobile phase : n-butyl alcohol : ethanol : 1% am-
monium water (6 : 2 : 3) _
(Ajapple milk (B)grape sode (C)yeast candy (D)pi-

ckled turnip (E)tasy fu.
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Table 2. Coloring agents used in commercial dairy product, soft drink, child food, pickle and vegetarian food.

choloring dairy( %) soft( %) child(%%) pickle(%) vegetarian(%,)  total(%)
agents product drink food food

legal 62(100.0) 67(100.0) 76(100.0) 51(89.5) 50(90.0) 306(96.5)
tllegal 0(0) 0(0) 0(0) 6(10.5)° 5(10.0)° 11(3.5)
total 62(19.6) 67(21.1) 76(24.0) 57(18.0) 55(17.3) 317(100.0)

“ The 1llegal coloring agent assayed was yellow coal-tar dye.

" The illegal coloring agent assayed was tartrazine and green coal-tar dye.

Table 3. The illegal uses of coloring agents in commercial pickle and vegetarian food obtained from Eastern

Taiwan.
Purchasing Number of sample
site Pickle Vegetarian food
total illegal total illegal

ILein 18 l 24 1

Hualien 18 3 18 2

Taitung 21 2 13 2
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Analysis of Food Coal-Tar Dyes in Commercial Dairy Product,
Soft Drink, Child Food, Pickle and Vegetarian Food

JIIN-FUNG SHYU, AH-SHIH LEE AND JASON DALANG HONG

National Laboratoies of Foods and Drugs, Department of Health, Executive Yuan
161-2, Kuen Yang Street, Nan Kang, Taipei, Taiwan, R.O.C.

ABSTRACT

A TLC analysis of coal-tar dyes in 62 dairy
products, 67 soft drinks, 76 child foods, 57 pi-
ckles and 55 vegetarian foods were performed.
Samples were extracted by the appropriate solv-
ent according to the required methods. Then
were diluted three fold with water, adsorbed 1n a
polyamide column, and re-dissloved from co-
lumn by a mixture of 1-3% ammonia water and
methanol. The eluent was concentrated ans was

analyzed by TLC method with Cellulose TLC

plate, the mobile phase was solublized in n-Bu-
tanol/Ethanol/1% Ammonia water(6 : 2 : 3) or
n-Butanol/Ethanol/0.5 N Acetic acid (6 : 2 : 3).
The results showed a good reproducibility and
most of samples qualifiable to meet the require-
ment of sanitary regulations, except 6 samples of
pickels contained yellow coal-tar dye and 5 sa-
mples of vegetarian foods contained tartrazine
and green coal-tar dye which the official regula-
tion does not permit.

Key Words : Coal-Tar Dye, Cellulose Thin Layer Plate, Silica Gel Thin Layer Plate, Polyamide.
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