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Raeatst  ERAam+5% sHEAN
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BUREAR AREFREHEREZEFA
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IS8R AIERRZTEREBRTHER
ZHBERd YHELEEHRPHEHENGE
o ERERESEAT e M [
HREMMIEAERE] &% o fHB%(1986)
LHE  hEoEmHAZEBPSAERMRELE
ez BE 0 IEE(RE R monoazo Bkl
Zponceau 2GW o AT EEBRERRE
BhEFEARZHERABRR - TETAMERE X
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MEERBE
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OESEEEREERERIE
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% HAdbRE734 0 PE37H > ERASHERFR
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£ 4L 8 75 5 (new coccin, C 1. 16255, fi§ %
R6), & 4L 81 %% (erythrosine, C.I. 45430 » &
#R7) > B4 €Y+ 5 (allura red AC, C.I.
16035 » ffER40) » & F ¥ & 0 %% (tartrazine,
ClI. 19140, fi#8Y4) - & A& € F 5% (sunset yel-
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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: a-naphthol yellow,
spot 3: ponceau R,

spot 5: ponceau 6R,

spot 7: ponceau S,

spot 9: B2, G3 and B1,
spot 11: Y4 and Y5,

spot 13: sample No. 96,

£6,— %% (brilliant blue FCF, C.I. 42090 » f§#§
Bl)» & M ¥ & — %¥ (indigo carmine, C.I.
73015 » f&#8B2) * ponceau SX (C.I. 14700),
ponceau 3R (C.I. 16155), crocein orange G (C.I.
15970), o -naphthol orange (C.I. 14600), ponceau
6R (C.I. 16290) K ponceau S (C.I. 15635)1) k&
BEABMEERRUR T EHRLGHAE) -
Ponceau R (C.I. 16150)/#% B Sigma Chemical
Company (USA) ° Orange GGN# H Chroma-
Gesellschaft Schmid GmBH & Co.(Germany) ©
Orange R (C.I. 16100)#% E K. C. Co. (Japan) °

ZERAE
O I AL JE A1 2 (PC)
R 4% B B R AR HE 10889, N6185%F + £ 47
Je B 27 43 BESE A ) - BRI A IR 4K (filter
paper No.50, Toyo, Japan)F M ER » /& Bl v i

B(DIET B ZEE:0.5NEK(6:2:3, viviV) R (2)IE
TEE: ZB5:0. 5NEERR(6:2:3, vIvIv), SEH HE 4
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spot 2: ponceau SX,

spot 4: ponceau 3R,

spot 6: crocein orange G,
spot 8: orange GGN,
spot10: R6, R40 and R7,
spot 12: sample No. 91,
spot 14: sample No.172.

WEARE  BAHTIFEEE—SHER -
()7 J& g Hr %:(TLC)

R B 8 74 8 AR (silica gel 60, Art.5721, E.
Merck, Germany) } £ 4 % 7 J& # (cellulose F,
Art. 5718, E. Merck, Germany)43 BE§E 51O o J&
FWERDETE : 28  0.5NESER(6:2:3,
viviv)  Q)ESBR 2B - FBE  28%&EK(3:1:1,
vIVIVRB)IEIEE © 28 : 28% % 7K(10:10:1,
viviv) o

E) 536 B Bl E %

BIBURTLCr MR 2 8 K » DL0.O2NES IR
$& 1 f# 0 B 5> 6% B wH(Spectronic 3000
Array spectrophotometer, Milton Roy Company,
USA)A v B0 Il 2 R IR 67 o

() 785 XV AH & Ay ¥ (HPLC)

MPCHI B Z MK > RIBEESFENLZ
HPLCHAF® » FRARM: 45 1% £ 75 X (linear gra-
dient program)7 & » 254 nmfE#| » 3 F| F Y
FE 1 & [ 51| (photodiode array ) Il 8 58 51| 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 1~14 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 20
fruits
Syrupy . 44 29 0 0
fruits '
Total 193 142 3 1.6
HPLCZ 7 #r 6 f4 : (B) methanol, fR&RMEARBE VIR A >

B W AE S8 AT & : Waters 600E System
Controller, USA.

Mg
BT

BEIM

UV 254 and Photodiode Array UV-VIS
Detector, Shimadzu Corporation, Japan.
Cosmosil packed column, 5 #m, 150 X
4.6 mm i.d., Nacalai Tesque Inc., Japan.
(A) 0.005M tetrabutylammonium
hydrogen sulfate (f B Waters, USA),

ATRTE 104385 W B B ¥ 2 56 %% U5 2
40%, = EH 1048 N R 40%:E 5 2
B R0% 5 F IR R BIR7E 1043 6 A
B ) 2 44 %I 38 E60%, 1 E B 10
4385 7 i 60% I8 3 T B 4K /5 100% o

W 1 mU/min o
B AL S AR IR 75 B E 5 (IR)
FIRKTLCHBEEZ B F » IHERE
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Figure 3. Visible absorption spectra of (A) stan-
dard Orange R, (B) sample No.91, solvent: 0.02N
ammonium acetate.

BRI A E 0 A AL AP AR R U RE R
(Nicolet SIOP FT-IR, USA), ARk 85 ¢ 7 2k
E HLALSMAR IR PO
IR T OGRS B € 1k (AAS)

AR LR RIKAK » LI3N HCLA
fi > R AR AR AL 22 2 R T R OL RE R (Polarized
Zeeman Atomic Absorption Spectrophtometer,
Model Z-6100, Japan)# 589 nm#: 5| L s4 54 o

— R

193 iafE PR & AR E 14214 ®
PSHA AR P AL EIEER
AEHEL1.6%(Tab.1) - TE178 KR »
R EREE A ESOME(28.1%) » KAIEERE A
BT AR B 7614(42.7%) » B & H 6 E &
A ECHEESAN L 2 EEREE R E
H4814(27.0%) > FAERWE B B R FHIRR &
HEA1(2.2%) » MHE R E B SR AR 2
TR AR B R A B FHRR o

= EEmiEPHEATRERZER

MHEOEITHSEEERE 2 RENIE
£ B # monoazot ¥ Z ponceau 2G (C.I.
16100) » T B A B4 1L A4 B Ju b > BURTERE
HALB % > F1%2-naphthol-3, 6-disulfonic
acid & anilinef8diazo coupling & ifiponceau 2G|}
FERR o AT 53 O 5% B % M9 A% A% A% HH 5E (U pon-
ceau 2GZ Bl ESM B EK » R U $ AR A e

338

[ TTEBIEEEEE ] www.angle.com.tw

(A) (B)

\

©) (D)

0 B 1 s ) 3 10 15 (min)
Figure 4. HPLC chromatograms of the dyes in
“Hwamei samlpes” and standard coal tar dyes.
(A)standards, (B) sample No.91, (C)sample
No0.96 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 FE B URARE T E: - MR - 4
6 BE ik R v OMBHE T AT A S A 2 4R S
BERTFLUSBEET » MEREAHSEOZHE
thEg o

AR E 7 1 (PC)

AR B R K AR ME R i R B R
T UBHRREEME AR BRHARKE
P& A A(DIET B2 © B @ 0.5NEK(6:2:3,
vIVIV)R(Q)IETEE © Z 8% : 0.5NEEER(6:2:3,
VIVIV IR R - BAEREAREEE
HERE R IR Z FE RN YS ZRIEM LA
—HGAL B PERE(Fig.1) » BHERERYS » AR
LA S ZREARM o BIMRITIOK172% —
AL A TFE R EYS 2RI N A R BB S » (B
BT RYS—B o BRI ZIMRIEIIRI6HE
HIR6 - 7 A 45 BT AR W 2 56 M AR B8 % A pon-
ceau 2G ° 7 Hiponceau SX, ponceau R, ponceau
3R, ponceau 6R, crocein orange G ~ ponceau S ~
orange GGN X o -naphthol orange®¥ 8F& # & #b
8RR B BG4 7 B 45 R ponceau SX, pon-
ceau R, ponceau 3R K orange GGN%5 7 Rf{H B A
B AR SR 1 B MG AL G BE B 1R T (Fig.1) » {BEERE 2
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Figure 5. Photodiode array spectra of chromato-

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

pared with standard from Figure 4.

HEAR PCHEMBHREAASAHREBRR
sl > [ A A SR T A (1990) 18 i
BREHES MPREREEORARERE
AR R 7 1k B R () eh I [R] RE AT S PC R TLC I
Fik o BEERELBEPCRTLC » #RTLCZ
A3 BN BB R BPC R E® - H LA ATLC
EATHRE o
(O) 7 & & #y 25 (TLC)

$ b3l 7 R BT IS AR TR LA SR A R RS o A
HAETE : 28 : 0.5NESER(6:2:3, v/Iv/V)ER »
RO ITRE KT BHNERER
Y52 FTH AR AL » HEAEERFA
0 A DRI SR BE96 X 172% — A f /]
BEBEYSRBENAE  MHEFIVER B AR
g2 R FAEZREMEENE —RBIGAER,
HERFEAESEZER - TRTLCZE
BE Fo J B A R B PC (SR 996 R 1 T2 — - iR B8 7
PC % HAE—EHE)RE o BRIk ZSMR5Eo1
9657 1 HR6 o B bkt )\ E Fh . RAK R BR

B8 SRS OARME RRIMEEHEZME
ShEER A F(Fig2) o

F B HRO 155 M9 A% B 48 _E SR TLCHRAF 2 B
Fii8 Z MEAL G BEEE, LI0.O2NEEFR S5 1A% - B8
1% 17400~ 600 nmll & WL, » 45 R (Fig.3B)
4925513 nm BABRKRK > BABEEZE
H(491 %512 nm)@MEE Rl o 25 B AREHAR
B vk v R U R 2 ASTE R MR AR B R 2 MR R K
BOoLRE > EZaEMEEARRLAm 5%
ponceau SX, crocein orange Gorange GGN »
{H %5 66 B N TLCR BA e L FERE & R B O KRS
EEEZORAR -

(=) 55 55 YA B A 2 (HPLC)
TR K BB B S E T SRR R T

£ [JTiRiER
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HEOMIFHPLCOH > KH N \BEERHAAER
2 A 5 L SR (Fig 4) » #RSR9 LA HR6 » B
BEO6M HERO K YS » SREEIT248 HH YS » A= 14
M A A 9 B R ] Bl orange RAH[R] Z iK% 14 (peak
6) * JE NI 3k 2 4 AR AR E R I E A
H&%&TLCZ%?JIJ&&% o

= REs&FKorange RZHERE

i 4 Borange RZAL TIHREHAEK » &L
(DTLC : WBHER - BEABE R
fig : B 28% & K(3:1:1, v/vIV)F(b)IE K
B ZEE : 28% & 7K (10:10:1, v/viv) > (2)53 5%
S6EEBIE B 0 (3)HPLC, (4)IR X (5) AASE 77k
WEATHER L % » £ R ()TLCH 4 > orange RZ
RE{E K 0 & LS AR 2 e M R — 3L,
HEBEZRIEEENE —BIEE - Q0
FE 51 2 45 SR (Fig . 3A) W it 1B 7% B2 4 5RO 1 55 1
Mras—3 0 HR492%513 nmEE A i KWL »
B f FH % (D & R (491 512 nm)iE il o
GMMﬁI 3 (Fig 4)# ;Rorange R (peak 6)Z ¥

B#F‘a‘]i@*ﬁ ZHENNEERE K E—P L

— Ao B %) A 4 #% (Photodiode Array
Detector)%%ﬂiﬁ 5 248 [F 2 Wk 7L (Fig.5) »
(4)7 # Z IR #% (Fig.6) 78— » 1100~ 1300
cm-' 4 Wi {@sulfonatef# J& [& (stretch) » 1400~
1450 cm V& 55 2 -N=N-(azo)¥% I, 1500~
1600 cm {AC=CER {# B [& ° 3200~3600 cm'f]
BO-HMEE o %9bu(5)AASﬁA589 nm | E
orange R&E R EME G o 455 LR » 4L
6,355 M5 o 2 B %8 SN B F HEE Aorange R 0 JRE]
Jponceau 2G * H k2 4% K 1-phenylazo-2-naph-
thol-3,6-disulfonic acid disodium salt, Fig.7 k&
orange RZ L& H#E K o & Horange R{ZC.I
acid orange 14 (C.I. 16100) 2 7 & & , #% & Jo
WA R A® HASEERNEEARR

B ©

E

=

AT AR A R R s R 2 S4B 1
Myt ch A 34 4% Horange RZEEIEE, R E
M RAE 4819314 21.6% » (HELAL B EE 1B
BT » AEHMEAEEO%  EHEER K
THEEEEE@E  ATRGRCEH MM
WAEMBII AL EMBER - EREREEZ
R RE28. 1% EHF - BRREE
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Figure 6. Infrared spectra of (A): standard Orange R, (B): sample No.91.
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1-Phenylazo-2-naphthol-3, 6-disulfonic acid

disodium salt

Figure 7. Structure of Orange R.

EHERZBHAEF M o
PCHEH: 72 BEYS Korange R » i LITLCJE Bd
EREAYSZTHRABEARA GRS > /R
TLCZ 73 B s SR #PC Fyf£ - HPLCH] i — 4
ATLCZ 43 » 8 RPCEE B - (8 [ & B i [
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WHETLC® » & T2 B0 i BR K ¥ - 18 Ak
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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, Department of Health, Executive 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 liquid 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
14, C.I. 16100) which violate the current
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: 1llegal coal tar dye, orange R, Hwamei, identification.
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