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Figure 1. Paper chromatogram of the dyes in “Hwamei samples” and standard coal tar dyes,
Developing system: n-butanol:ethanol:0.5N acetic acid (6:2:3).

spot 1: c-naphthol yellow,
spot 3: ponceau R,

spot 5: ponceau 6R,

spot 7: ponceau S,

spot 9: B2, G3 and B1,
spot [1; ¥4 and Y5,

spot 13: sample No. 96,

5% (brilliant blue FCF, C.I. 42090 » #§#8
Bl) & B & & — % (indigo carmine, C.I.
73015 » H#EB2) * ponceau SX (C.I. 14700),
ponceau 3R (C.. 16155), crocein orange G (C.I.
15970), « -naphthol orange (C.I. 14600), ponceau
6R (C.I. 16290) K ponceau S (C.I. 15635)p) k4%
R AR TR TR g (E &) -
Ponceau R (C.I. 16150)/#% H Sigma Chemical
Company (USA) ¢ Orange GGNM§ [ Chroma-
Gesellschaft Schmid GmBH & Co.(Germany) °
Orange R (C.I. 16100} H K. C. Co. (Japan) °

— - BRAE
(iR AL Y 2 (PC)
I8 R ) B R AL 10889, N61855E R 4%
e o, 7 43 BRI S B B AT AL IR AR (filter
paper No.50, Toyo, Japan)-F L5 B » J8 BE et
F(DIE T 8% 20 SNE KR (6:2:3, v E(Q)IE
TEE R0 SNEENR(6:2:3, viviv), SEA 8 5 4h
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spot 2: ponceau SX,

spot 4: ponceau 3R,

spot 6: crocein orange G,
spot 8: orange GGN,
spotl0; R6, R40 and R7,
spot 12: sample No. 91,
spot 14: sample No.172,

BEBARE » HRAH TR Y EEE—SH -
(=) 8 R A :(TLC)

R A 14 1B 8 AR (silica gel 60, Art.5721, E.
Merck, Germany) X 4 4 2 W & 3 (cellulose F,
Art. 5718, E. Merck, Germany) 4y BB 5O - f&
FEHER(DIETE 2.8 0.5NBFR(6:2:3,
viviv) s (Q)BETR 8 ¢ BB ¢ 28%E K (3:1:1,
vivViV)B(3)IEGEE © 2% - 28% & 7K (10:10:1,
viviv) e

486 Bl e vk :
. BIMETLCoMEZ A% » LI0.02NERE
SRR 0 # B 4 96 % BE ¥ (Spectronic 3000
Array spectrophotometer, Milton Roy Company,
USA)S n 150 3 e i 3% o

e OB AR B ML (HIPLO)

AFPCHI R Z AR » R FH Sy
HPLCHEE® » BRAR M B 5 18 85 5 X, (linear gra-
dient program)s3H » 4254 nm{sHI > 3R G
B PRRE % 5 (photodiode avray )&l # E H o
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Figure 2. Thin layer chromatogram of the dyes in “Hwamei samples” and standard coal tar dyes on cellu-
lose plate,
Developing system: n-butanol: ethanol:0.5N acetic acid (6:2:3). Spots 114 were the same as in Figure 1.

Table 1. Results of coal tar dyes in preserved fruits and syrupy fruits obtained from markets

No. of No. of samples No. of samples Ratio of
Sample samples with coal tar with orange R violation
dyes (%)
Preserved 149 113 3 2.0
fruits
Syrupy 44 29 0 0
fruits '
Total 193 142 3 1.6
HPLCZ S e ff - (B) methanol, {RAM:BHE R 77

AWM B BT & ¢ Waters 600F System
Controller, USA.

AJRTE 1047 8 N R ) 2 56 %1E I &=
40% ., 13 E T 107 8 A Hh40 %% I8 5

AR

B

UV 254 and Photodiode Array UV-VIS
Detector, Shimadzu Corporation, Japan.
Cosmosil packed column, 5 #m, 150 X

B 0% 1 A MR FB K 2 104 8 1N
H B W) 2 44%3E 18 2 .60%, 15 F 10
436 TR 3 60% B HE 22 5% 4 B 100%

#aE ¢ 1 mi/min ©
@AL A AF OO R IR
WA TLC /7 BtR 2 B F » DIWWEEENG »

4.6 mm i.d., Nacalai Tesque Inc., Japan.
HEIAE - (A) 0.005M tetrabutylammonium
hydrogen sulfate (Jff § Waters, USA),
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Figure 3. Visible absorption spectra of (A) stan-
dard Orange R, (B) sample No .91, solveat: 0.02N
ammonium acetate.
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Figure 4. HPLC chromatograms of the dyes in
“Hwamei samlpes” and standard coal tar dyes.
(A)standards, (B) sample No.91, (C)sample
N0.96 and (D) sample No.172.

peak 1: B2, peak 2: Y4, peak 3: Y5, peak 4: R40,
peak 5: R6, peak 6: Orange R, peak 7: G3, peak
8: B1 and peak 9: R7.

an o EMLA I DURAUB T - BB - 4
66 K B ROAR B T R R AR R 2 R e A
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gt o
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VIVIVITER BB - S AR e WA E
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3R, ponceau 6R, crocein orange G ~ ponceau S »
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Figure 5. Photodicde array spectra of chromato-

graphic peak of Orange R in No.91 sample com-

pated with standard from Figure 4.

HEaFE - PCREMFHERFSFHREEA
Sl > H AT AR SUERIR W AR (1990) 8 i 3 i
BB O WA BEREEO R AR AR
it B Ak B e B ] B RO APC B TLC i Al
Fik o BHEEFYHEPCRLTLC » HRTLCZ
Iy RO FORE WESPC R RS BIILE RITLC
HEATHG ©
()7 B T 1 (TLC)

Tt e BT AR LA A R A E R A
HIETH : Z.8 : O5NESER(6:2:3, viviv)BHE »
LR BINEO6 17255 T H AR HE - BAERE G
Y52 T A e » S9801 BI{EE HAGAT
o G R DR SRR 06 S 1725 AR B AT
BEEYSEREAEER > HimEMET R AN
o FEFL EAEZRIEMEENE —RIAE,
14 B AR B A % 2 R 3 W RTLC 2 2%
R R R PCOR U6 B 172 — g 87T
PC L% HA— MBI ALE o Btk 2 SMRIE1
F96H 45 HHRE o ML byt AFHAR 2 SR K [R5k
TR o SR A R PTEE ARIE B HEZ S E
ShE R A H(Fig2) -

B E

FI B RO L5640 RS 4 SR TLCAR 44 & B
iR 2 AGAT AR, O.02NEYRER B » AW
715400 ~ 600 nmlE Wi a7 » 45 R(Fig.3B)
4928513 nm fA R AW BAES 25
B(A91 R 512 nm) DR E IR, o 5% H ARAER
B ik v B 2 AR TE TR P I R R AT AR
Bk et EMInE g aHarmt5
ponceau SX, crocein orange G} orange GGN »
{H %% 4, K FATLCHRE P I il 6 K BR 1A L RS
HEHZORAR -

() T A IRHR B AT 1 (HPLC)
AR BRI S R ST AR MR B IR S8

339

PEONEFHPLCA# » AL ERH AR
2 A L EL B R(Fig4) 0 SRUEO LA INRG » B
SRO6HE RO YS » GAR 17245 H Y5 » thAb =4
i 78 5 A 1 B8 B ) Blorange RAR ) 2 I W% (peak
6) » AT EFE 2 SR AR E BT A
FEFATLCZ S B R ©

= BEfEForange RZIERE

T 4% Byorange RZAL TIRRAF » 481
(D)TLC : BB » RAER - (QBiRZ
B B 28%E K310, vIVIVIE(D)IER
fiE: ZBE 1 28%& K(10:10:1, viviv) » ()40
B W5k 0 (3HPLC, (HIRJ(5) AASH T
AT REREEL B » & R ()TLCHB e » orange RZ
RE(EJ B (0 5 SRR A AG RS 2 BB A B R — 3L,
LR ZROEEEFE—RIAE - Q0N
BE w0 4 R (Fig 3A) i (B 78 5L AW 58O | 56
Mt 5 HFv492%513 nmE A & KWL
B PH 2 (D R (4910 512 nm)IE L o
(3)HPLCH 3% (Fig.4)#morange R (peak 6) 2 i
B T ] B AG A 2 R R AN R — R o ARG
T W A8 fE % A 4 4 (Photodiode Array
Detector)df 5 7R 18 20 M [5) 2 Wtk 3% (Fig 5) °
(475 % 2 IR [ 3% (Fig.6)75 — 3 » 1100~ 1300
cm- 18 W {8l sulfonate il |8 [ (stretch) » 1400~
1450 cm VA 8% 2 -N=N-(azo) B i, {500~
1600 e H{RC=CER i i@ » 32003600 cov'Hl
RHO-HMHEE o 54 RI(5AASH 589 nmill &
orange R#5HESLNBEHME o &6 LiREER - 4L
o5 M 2 3R E SN TR SE Korange R 0 AR
HFyponceau 2G ¢ H{t 5 4 K 1-phenylazo-2-naph-
thol-3,6-disulfonic acid disodium salt, Fig.7 5
orange R {hZ i o & orange R{FC.L
acid orange 14 (C.I. 16100} T 4, 4 /o
AT RIPACH® > I RAZEBRAARERARE

=
(1T I

AT AR B A R 2 SR AL R A
s B 77 3 A% Horange RZHEIMEE, BE
R A MR E93 4 2 1.6% » {HIR A B igs
BT - AHEREE0%  EREME B
THEEHE S 2 R TR Dy
AR AR EBIES - EREREEZ
TR R A28 1 %8 2 AR AT » B BE




Fournal of Food and Drog Analysis. 1996, 4(4)

200
1 (A)
150
= 4
% ]
= -
e _
g 100+ (B)
= R
E 4
[ =
B 50
07 T T T Y Y T T T ¥ T T
4000 3000 2000 1000
WAVENUMBERS em!
Figure 6. Infrared spectra of (A): standard Orange R, (B): sample No.91.
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Figure 7. Structure of Orange R.
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Determination of Illegal Coal Tar Dye in ‘“‘Hwamei”

SHU-CHU SU*, BING-TUNG CHEN, SHU-CHI LI AND SHIN-SHOU CHOU

Division of Food Chemistry, National Laboratories of Foods and Drugs, Departmment of Health, lixecutive Yuan.

ABSTRACT

One hundred and ninety three samples of
syrupy fruits (44) and preserved fruits (149) were
analyzed for coal tar dyes. Samples were assessed
according to official methods and high perfor-
mance liguid chromatography during a period
from October 1993 to May 1994. The results con-
firmed that three “Hwamei” samples (1.6%)

contained additives of orange R {(C.I. acid orange
t4, C.I. 16100) which violate the currenat
approved standards. It also was identified as pon-
ceau 2G. For identifying coal tar dyes, TLC was
found to be a more sensitive method compared to
PC, and HPLC was used to further confirm the
results of TLC.

Key words: Tllegal coal tar dye, orange R, Hwamei, identification.
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