78

B EEYITIE . 10 ¢+ 78-84 2019
Ann. Rept. Food Drug Res. 10 : 78-84 2019

105 - 107 EH S EmERERECEIERERIAE

FEEE ST S Y

3]

ETRMSEYIL 2

W B

AFEEAI05F1A 2107412 A2k » 500474 1 & £ 35 47 3 & H] 48 5] 2 4
B AR TR RBEASZ TR Y EF ORIk AESRERTE T ESTR
TINEEE & R ik 0 105 - 107 R AR5 &3.8  1.4K1.5% ° kR
FA O BIE 0 105 - 107F A4 3E84F 3 14048 R A4k 1 4% JF Amaranth > 3%
EEAE T K BRARBCE S LR A FE R > KRB RFEA > 553
RSB RN ER R &R R - BT ehatk R oM AR A 55 2% Bl 1%
By dt o wda e HIE ARG TR A e A8 R 0 3 JE R 3 G KA Bk 4
5 (Rhodamine B) %452 50 & B0 JF BF R T Sk o — 238 - 38R0 0 3 e B 30 & &4k
RGBS R TR ek AR PRI B
TR A GRS e AT A TR R -

FABiE  ERE - KA

RIS IRE | FBLE® - S EmIE (85T DU

LU P it i DA PR B s3] DA P2
FRIRT REMIBRE T 250 - RIRGERTT  EEIEBERRRI - LR

BE FWEZ > PR EBEPENEREMY BRAEEM - HRSEE GRS 2
Bt AMMEEEENOETETLES NS I EREER AR E ORRERES -
FHHYE - EEEREEINERAER - Kt > & HDRMEESFERA TG REE ERIEL -
BRI ARSI LB RS - B S5 - RS ORI B R SRR
T EREEZE S BRI aREE BRI LEFEHRANER R ZERL R
BEdR+oEE - FamRemEy sy A BREE-EERRLERENG - BER
RS - RRARZ RIS gZE R WRERERENER > HREMTER+T
EpHEMPE  WafI TWER E#H P4 FREE ORER Eh&E S amR
ZIRM » BAATERBRE N TEGR - AT AEREE - B TATHRAEE - AERE
EOER R % At s Ee HRETE ORI HETES - R AL,
FI T REELE R BRI E S - IR FRmSEE A O REENER
Y o BSREE R QR EHIRERR DM RIZIS 20 -

SRS - (g T Rak A inYy i A e e fR R



79

105 - 1074 JEEeb AT £ R 8 ORI R

MFERTE

— ~ 1HREEAR IR
1051 HZE106F 12 A B ERHBUR &4

faHEs - 107 1 HZE 12 H AR ZE a2y
LR E RN - 59474 -

= imETA
RIBE AR 102479 Ho H I & 756
10219503295F A HETEZ T B b i
Bk, YRERSEVEHEIIFIHHA
Pl BT T BT REIMER R
BT, O ETHRE AR EEREE) » DL
KR EIMEFE R (1630) e - MRS S ZE AL
gtk - Dl h=rb s - #i
B B R AT o ATaR 6 R T YRGS T
AT SRS Mt B Rl S5 S st i AR g A
FRIGHE RE ESETT T - DAMEE Z CRIATAR T -
(B B L R i
DLE B R W B ¥ & R (High-
performance thin-layer chromatography,
HPTLCHFE TR T 1.0 emZ f () »
f0.8 cm73 BI%S B EAEHI0.4 cm - BEELHS
TR 10 mL 2R M ARHEEATR - BINVER
PRI HENRBEIREN - # B EEHGETT
IRz AP R BRIA BT 1503818 - R
BRVALRZ G IR T 50.5-1 cm » 5
=SS em (RIREZ1057 88 - KB 57
Z BRI B R Rt BEARE VAV O B
SRIME(F 254 nmEE366 nm) IS T
H DI (e #k . - D ftide B el ik
200 nmZE700 nm,Z W OEREE - T BT HE
rniET L
(R RE AT SR B R
B IR B LR AR AR T 3 Bk
T RAE AT ER R B R R A AT - IR
S o LS R e ] B A S B R 1R

R -

18T 7B EHE 1 (electrospray
ionization, ESI)

2. [EMTEFE: Kinetex XB-C18 (4.6 X150

mm, 5 pm)

3. JEHTERE: 40°C

4. THEIH
(DEEENHA @ 5 mMESRRSLVA TR
(2FZENFEB : 5 mMEEIE 4.2 FHEA TR
Q) Ptk BNz —

5. % @EFHTE 1 mL/min
6. HEELHETE © 10 mL

x—  BEMEZBE DATIEMG

FREfE](min) ZEIHA (%)  FEENFEB (%)
0 2 98
3 2 98
8 50 50
12 100
15 100
155 2 98
20 2 98
FE R BT i
—  (REEREE R R

H1054FE1H B 1074512 4 1k » $tdfiBo4714
MERMETEORIEN I - etk
FERE DL RGBSR T 5y - IR s ks
HEE TR B E B (o R B E MR R
% HReEE e e /MR AR - Al
T BB R R T DU E AN R B
RAETT » FFANERZ - HERFELI06F &%
FEA301F o AREI105 5 A HH 26 1 2 AL o AR E
IMEEER o K106 B R8I > £ 3
I R (K ) B S A B B -
GE -~ EHEER PR SEmEE - H



80

RSV

&~ 105 - 107 FEh E R AIGEEAR B HMER B

. " . 105 106 107
bl A P e
oK BOR - EOK 1 1 20 21 12 12
ZIEEE Al ~ B HE 0 32 0 59 0 43
o %%%~%%%\%ﬁ\%@§\%%ﬁ\m@\m 0 6l 0 66 0 24
=

e S SR VRS - R 0 66 55 44
FRECREE R EL R AEEE ~ B0k~ ALEBRR - PR ALERA - FIRRA 28 82 0 100 0 49
kIR B Bl R A5 BRE 329 16 16 0 0
IKEESERZ B BRI ~ MoK MBS IR RFELS 0 25 16 93 27 27
AR B iy it

i EELE BEHR  CERWER  BE - SEEME - FLEE 11 19 0 15 0 0
HoAthy HETE ~ VKM A0S RLER IS - BAH 0 2 3 3 1 1

MGt

43 317 61 430

RO AGES Ly hE
* BUE M O R fR R

A 1064 R SR BB SRR L B
S BRI E A - 1074RHORIBR B 17 70
% - EEH ST AR R ITRE T 5 -
e 107 EE BB P BB IS R

— - BERMLBREBEBMARERHE

B R AR B R IR A S 7k S
el AT EEEETRYER 5 - HIZ DA
H B LR i B R B AT » Bl & = AAE
HE TR T B AT AT MDA R
FFF G 2R AL sk B rs IR - B 7 ik bl - B
TEEEBRZEERREE - BREM - B
BRI AR ~ RBARTE  RBST Tz g
B~ BEFESEIR(EE » 254 nm ~ 366 nm)EHEFY
TE AR S 8 32 5 B 1 R O R [ 5% (200-700
nm) K H AR AE 5 0 Phi (B —) - B rT5e 8L ad
PEFNERE T WA R A R R B W 2 A
A DIR A S BR AR R E 2 2 A 1
AR A 2 A B AR A5 26 7254 nm -~ 366
nmYIEADEERGE R » BHEUVIERER LS - 35

EREBISIEAORAE - HL5 (T8 TR D
0 [R5 S (T AR B AT £ B RO 517 - LU
IS ERIBAORI - TR RATI R -

= HERKEORBHIETY

BITHE AR EaZRBEENREESE
N FEHEF144(FR =) - 105FF=kEEt
B FRAI R R 592.9% - fRBs B Ebk - 4
EEPARH R ZEOB AL BERILG
6HREL & FHAL (757 o 1065 i H Rl & & i
BREER] - s Ry R EETORE -
OB E G E G457 - 107FE (£
3 - Hf AR heAEE IR EE
458 - HE B i R TR - IR T B
IO e R PR R B AR A |, ZBUE - 1
AR R R ] RIMGERFE -

s TAAREAMA

105 K2 1065 FE A 25 1% =R e g O g B L2
BRI ERN) - REBICEE R R



81

105 - 1074 JEEeb AT £ R 8 ORI R

N\
7\
-\
/A
/R
/] \\
/\f \
1/ fl
/7 i
§ // \
& 5 // ‘,\\
/] i\
/] \\
\ // 1\
04 1\ 1 1\ 4
\, // \
03 \ /'/‘\ /./ / “’\
™\ A // \\
/A /AR
N\ / \ /// x\‘ /f/"’ \
\_/ % \ e
= / \
0 \ ‘-’/K;/ \x
0. 00
\ 20 w00 500 500 700

Bl — - HAEEIEAERHOKER200-700 nmiEHE 2 UL B LS

R=+105- 107FEHERGTREARECRIGH B —BR

105 106 107
sl Wi M MR BB ORI RIEE BB ORI iR
8 S (%) s B (%) T e (%)
BOR/EK 1 0 0.0 20 0 0.0 12 0 0.0
EIE/FIE 0 0 0.0 0 0 0.0 0 0 0.0
iR 0 0 0.0 0 0 0.0 0 0 0.0
B/ SRR 0 0 0.0 6 0 0.0 0 0 0.0
R EORE B R EL U 28 26 929 0 0 0.0 0 0 0.0
EElS 3 0 0.0 16 12 75.0 0 0 0.0
7K SRz B /R A R 0 0 0.0 16 0 0.0 27 3 11.1
TR 11 8 72.7 0 0 0.0 0 0 0.0
HAth 0 0 0.0 3 1 33.3 1 0 0.0
HaET 43 34 79.1 61 13 213 40 3 7.5

L 2 EHE - nKFEIRE 49 RO E
HERERFAER - FTEENERT OGS E
mn DIFAEE - KILE FE AR - H
NERREARHBR EAE R &g &R’
% LUN A G R AT IReRA FF B LERRT -
1055 N G &SRB S R ] R 5 B/ E

(3.1%) ~ ke B H I RH2.4%) DUR b S /5%
H(1.5%) * 106 FEEHIER GE/AFEE NG
e HAABERE1.7% @ ME107EER -
NG S o B R 1) 38 s 7 2 R B T/ £ TAT R
Bl 0 10581064 G A SR AR ss S O 2
HEtg o Mg G848 FFEFSER



82

KM -105-107FETHERSR

RSV

PR T A MR T A8

105 106 107
L] WE At TAl B Tafk TAM B Talk Tofk
8 . R FEC B B B 0 R®%)
2P NEF/S 1 0 0.0 21 0 0.0 12 0 0.0
SIE/AEE 32 1 3.1 59 1 1.7 43 0 0.0
A 61 0 0.0 66 0 0.0 24 0 0.0
TSR/ SR 66 1 1.5 55 0 0.0 44 0 0.0
R UREEI R L URE 82 2 2.4 100 0 0.0 49 0 0.0
kR 29 0 0.0 14 0 0.0 0 0 0.0
KRR B/ R RS, 25 0 0.0 95 0 0.0 27 3 11.1
EEE 19 8 42.1 15 5 333 0 0 0.0
HAh 2 0 0.0 3 0 0.0 1 0 0.0
HaEt 317 12 3.8 430 6 1.4 200 3 15
&RA 105 - 107 FEZBETERRREZIER I
FE AESEREEE) &k REMIEE e R R
105 HE(1) e 50 PR E Y2 Rhodamine B
FESR(1) e o AR 2 A e Amaranth
Jill 5 (2) 1€ 5 AR E AN e Rhodamine B
106 BlEI(1) e 5 AU 1 B Rhodamine B
EEERRRLIEAR) {5 PR 12 ] Rhodamine B
107 FMIEEE(3) e MG 2 2 A E 1R - EEah

AEDAA -

A~ FEREEI

HE—H3HT105 - 107FH R EMRE R - &
R ERE . R AR ERRE - A
FFEERME - (RS G AR AL
R E > HEEEAIEAER  HRA
Bl R E B B E - MRSk R
BACETIRE - Bt 98 T BRAREII A
i [E M REBERUSATAE | ZHE - BEATAR
FHERMCEE RS MR ERMRINZE R
R IEERY - JERVIZZEOFIE AR - &

RSB A R ERE - AEEEUARRIEH
WA - B E aEmEmEL » KB
TR A 2 R B At — T ER e 2 B R
i - EELBMER - ARERELT - O
B AR I N PR AN B 2 R B A AR G -
A RERE - AER 10T/ EE 1 E OB
R HE AR B RS2 AL (Amaranth) [ 3E SOEH
(Fh) ZEEEHEIARE - HA - B
EREMEREGEOERY R EAEH L%
ZHIRIRE - (HEGERCARBIFE @ BRAE TR
PRI IRG o S5— T B B2 (50 A AL A Y
H A RER T E R R R SRR



83

105 - 1074 JEEeb AT £ R 8 ORI R

% 0 W07 E R EAERTFR R IR AZ2 B E
TEEA - EHRE ORI R E G R E R4
9% ERCT HAGER B E S ARRE
R E B EER AR - ER
He AR OB E L 2t ia e s - Fs
HHIESNER ERZ 2RHE -

EREMBA105-106F NG 8B
AL Ry B B+ R P O P 2 T R B
BEALKE (Rhodamine B) » b2 (7R —fE T
FLA - FRERRMELEE - BEKRYE
BESLT - e BRI SE AT FEHE M (International
Agency for Research on Cancer, IARC ) FFfE Ly
B=HEEuEYE - BB EAETE S 858 E0E
HIRETS - (B NEEURIERITEE R STy
R A K E R N BE EUE - HIRBA R A
PR RFEESE LR FF A - KA HEE
BEREERANECHT - HRGHE R RE
FRRER BRI T - & 10505 E - K
10651955 B DL i B Z AL B (FH A BT 281
SUHRRUALEL ) - HimiS B EN T Laa
Pt (68 2 A &5 48 3 E 1 22 - B L 1k Bk R K
(Rhodamine B) » Rk itk » #IE1EZE
F R R R A R SRR
B - E— P HERH B AT R LR sE
HEHZ ORI - SRR REEER -
BRAEN - BB SEEE QRO E
AR AR - ERAE TAEILE ) B9
FHFAE  SEEMERZ AR HRKH
Z Bl - MERE ORI R R B
R EARE - BETRERRRER BN L aE
RfEE - BUREM R E H IR E
FUH ARG » T80 105- 10655 B B Bl T
MHE - 107FE AR EEE - 8
HNEH R E RN R L E 5 5 TFHHA
A7 E R4

7N HERR

A E A SR SRR A —

FEI - BI0ESEE 68 I B9 J50RHER 2 B B P PR AL
15 HEREHEEORSNEECHEEREN
AR AR — % > HE ORI REH S
o B R AR AL R R e LR AR I
AN B RGBT B R VEDRLAS - TR
& ERSAZRECEOIRERE) - #EHATFEE
FEEER AR -

s A

Ik R AR e A SE Y L B R B AR
FEE H B LT in bR i - REREHHL -

SER

1. SRR ~ MISCBE -~ FELKEE © 2003 © B hAniR
) - EMRERE - B e

2. EAEREFIE - 2018 o BRI {5 FH &6 =
T PR B F AR AEHE - 107.06.19% & T
10713014835 % B1E »

3. BREA -~ R - ZEE - BUKAL © 2010 ©
FZB(E) & A G R0 AR E S
M o HRE RS A RS © 22(2): 112-121 ¢

4. EEREFIED - 2013 - B PEEE 2
T3 0 102.09.065 5 &7 5510219503295%
NHEIE -

5 R EERET > BRBEE S FEREE -
1991 = B it E YN AR 68 32 0 B 1)
B2 RET - YR MR AV E
0 9:217-228 ¢

6. MAKEIF/NE 2019 - B ML RHEE
B - 108.04. 038 HEM —EFH
10800033101 5F B 1E -

7. PRFHEF - 2017 - LI T BORALB |
B AL ERAYALE EIH? - [https://www.
tesb.gov.tw/fp-263-2718-122b8-1.html] °



84
RSV

Survey on Coloring Agents of Marketed Foods from
2016 to 2018 in Central Taiwan

YU-FAN KAO, LING-CHUAN LI, HUAI-JU LIU, YU-SHAN YU
AND HUAN-LUNG TAO

Office of Food and Drug Safety, Taichung City

ABSTRACT

In order to ensure food safety, a total of 947 marketed foods were sampled from 2016 to 2018, the
samples were analyzed based on the “Method of Test for Colors in Foods” promulgated on September 6,
2003 by the Ministry of Health and Welfare and “Separation and Identification of Illegal Coal Tar Dyes
in Food” published on August 23, 1991 by the Bureau of Food and Drug Analysis. The results show that
the non-compliance rates were 3.8% (12 samples), 1.4% (6 samples), and 1.5% (3 samples) in 2016,
2017 and 2018, respectively. Aside from prosecuted cases, there were 8 non-compliant cases from 2016
to 2018. One was detected to contain Amaranth which is legal in China, Japan and EU but not in Taiwan,
three of the non-compliant samples violated the scope of colors using in foods, and the other four samples
were found illegal coal tar dye, Rhodamine B. The non-compliant samples which were found Rhodamine
B were Chinese traditional foods, such as turtle-shaped cakes, glutinous rice balls and for pork-bao
marking. Since Chinese traditional foods are an indispensable part of festival, illegal additives will have
particularly strong impact on consumers’ health. It is recommended that relevant management authorities
should enhance counseling to manufacturers to improve production processes. For the non-compliant
businesses, the local governments have enforced the penalties based on the Act Governing Food Safety

and Sanitation.

Key words: dye, foods



