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ARKREREA - 12
kI EHE
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3 S VA % A0 A8 A AT 4R (High performance liquid chromatograph, HPLC)# Bt b — 4552

I 71 4% 1 %5 (Photodiode array detector)4% 3 5

PORE S AR R 0 QRSB

(Rhodamine B) » B& 1% 4r(Food red No. 106, acid red) * # 4 #k ﬁL(Phloxine B) &A% R, E 4

(Azorubine) ° #HY 48 FEI
HER G R EZHE - XBER

FER N R RS
RASEE ¢ KE M

[l

Al

o T EEEYEGEAR » PR T L EREL IR -
HEHEGIAREE - FtEminnyHEa
PG — 2 - & s RIS I E S0t
Bl - AR EESHEHEOREAES
B2 FRRES K EOER TR - fHEN
H s &R B -

ZTTHHHB (Rhodamine B) X AEEBALBEY,

WHEB « BEEVERRALAS(RLAEK) » BRIt
BEOFR  BAERINECRIE  ERZERR

FHEL A - AR EFE AR Y - EF
KHEHEFANRGE BT EEREnTE

VAR ER DU R X % RIS H R
A58 2% & B Z AR R AR FF«i’JZﬂJO 1 ppm ©

R AEATOE T E MR G 4 R AR )X T AB » B4

“KIEERR - BFIEAB  EEBH

TR BB S E kR
ﬁ‘if’ﬁ}%/ui/f
F A B b BAB R F 4T

HPLC

FHFEFTIABIE Ry LR e - B g s 477
FHEEEERZEL - HETREREN 7T+
/Lx(International Agency for Research on Cancer,
TARC) /5 FTEABER R B 28 = BB Um Y - BB
— LY B HIRE R ﬁﬁk?%ﬁﬁ%ﬁ
FARHT Sy - MEAE e AR E -

WHORR 19830 & T {8 & FAL(Azorubine)iZ
EAENERMIEERERE - A RZHEHET
#EIUE (Acceptable daily intake, ADI) 50 - 4 mg/
kg b.w./day® o EE & EEYE R AN
BEAL(Phloxine B)¥f A BV L 2R EmES
H1.25 mg/kg b.w. » BLAEFHEAENE @ 5
ARBEA - HRAERBRENEEEAK - B0R
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KRB TFEFTIAB ~ BRIEAL ~ SRMTHRAL b B AL (LB il U5k 2 AT

MR - RE e SRk S B aEY -
It B THERIHES R - AT R R
mFHEEFFEAB ~ BRIEAL ~ AT BRAL R AR A AL
EZ RN AR -

WRzEMPEORE L GEER
DUABIZERL ~ n‘«‘HJQ{TQ%EYﬁ*EiW%EJﬁ
HE SR ITER ISR » EEE e
HIZSETRE - [LAh - AL RS TR SHIB
Zor T KT P AR A i AR S HEAB AR
HUtHt% - BIAETESE T - [HERSRiEE
%EFFT— R Sl REEHEEE
AIREEBEERCRAE - A LEE—D 3
@%ﬁ@mﬁz*ﬁ%ﬁﬁ& AR PR A 2 i R
FHEHB ~ W44 (Food red No. 106, acid red) » 3
PIRRAL S AB B EAL o ARWFFEET SRR AT
BB SIS s M s ok R E
Bl - EIERESTEAB ~ BRMEAL ~ T RRAL AR A
TAL4TE 2 B2 S 1 73 M ETT AL R
Kt g 2 A 2 F A B -

MFERTTE

— ~ IR

AW FERT 2 i i AR T 5 R KB 5 HL
» FIHTTERE K 3R RFE -

=

HEIEAR N © SR PTIAB(REE95%) ~ MR TE
FL(FEEYS%) ~ HRATHEAL(PEEEB0%) S fH &L
EAL(HIE98%) (37 F5Sigma-Aldrich, USA)

C)vA R B EE i« R R SR (LCR) (395
Merck Millipore, USA) EE&%(LC%&) (
Avantor Performance Materials, USA) »
7K(25%) (GREERR) (ElZIS%Djtf@é,ﬂéI;ﬁfffk
Fiit, Japan) » BEFE$Z (5 HT#k) (Sigma-
Aldrich, USA)

= RBEARE

() V& AH g AT 5 - B RS TR AT R R
(ultimate3000 UHPLC, Thermo Fisher
Scientific, USA)f&HECE Mg 51t s
(DAD-3000 Diode Array Detector, Thermo
Fisher Scientific, USA)

CRAHRATERE @ 1.7 pm > 2.1 mm x 15
cm (Acquity UPLC BEH C18,Waters, USA)

V2 /ﬁ/ﬁZﬁEﬁz

HUEEFTEAB ~ BRTEAL ~ ARPTBRAL B R E
FLET IR R A HE T2 4100 mg » AEHEREE » 431
PAEBET /KA EARZE10 mL - {ERIFHER
W JR4°CHREERTAT © il FH IRF BSGE & 25 AR HE [
WEE » DEBEHERARMEZ0.1 ng/mL > fit
TEREHEVRTR -

f R RE

T e AE80 CRZIETR » DI BREERE » HUKY
5 g FEWEREE - BEHAS0 mLEEVE T - JIAH
R 1.25%Z /KA 10 mL - BA2000 xg B
5578 o BN ETEIR 0 FASSTC N IRBEIEHEZ0.5 - 1
mL - FEEYIIN AR E mLIE A% - BIIRE
10 mLEFZZFERAUI » L2000 xgiff (5557 8
Y &R - B LR RAE ~ PR R R B
DR - 2R(ADOBRYIZFE) - K B RIKEE
IEfEZEEZ - FEREYIDIREE mLAE - AR
BIFEATRA 4 mLAGFS A1S mLEE T - A
IECES mL - feiiE & 158 - L2000 xg#f [
10538% - BT ER - RUSHSEE - VR -

7N SRR BT E DTG
(A& RE © Acquity UPLC BEH C18 » 2.1

mm X 15 cm °
()R B AHRH A

AYE : FRENEERE$27.71 g - DLEBET-7K100

mLyAfE > A ZAE25 mL » FBiNE

1.7 pm
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BT 7K 51,000 mL » BA1.25%%,
VBT pHE £ 57.8 » R IEE
R BUER A ERLEIMATRA

BYR : TEAVEEE$47.71 g » LAEEET-7K100
mLiAfE > A ZHE500 mL - FEfl
FEfET R ER 1,000 mL 0 DL1.25%%,
B EEpHEZE 7.8 » R B K
R BURR L ERS B FEA B -

BEERRE TR —

FZEFEEE © 0.4 mL/min

EARERE £ 10 pL

[EHTERE © 50°C

B R #GE 350 - 750 nm

&x—  BEMERED TR

i (min) A (%) B (%)

0.0 — 2.0 100 — 90 0— 10
20— 7.0 90 — 90 10— 10
7.0 > 11.0 90 — 54 10 — 46
11.0 — 13.0 54 — 54 46 — 46
13.0 — 14.0 54 — 53 46 — 47
14.0 > 16.0 53 —> 53 47— 47
16.0 > 22.0 53— 10 47— 90
22.0 — 25.0 10— 10 90 — 90
25.0 = 25.1 10 — 100 90 — 0

25.1 — 30.0 100 — 100 0—0

+ ~ BRIEER

FE e = IR T R AT HE VAW 510 pL v 5331
EATAHETES - SR B RS TR AT 15
e e o W T s R M [l 3 L e 5 1) o2
N\~ {EAIFERR (limit of detection, LOD)Z

Baf

2 GBI A & & 2 A S RETT
WAHE TN - AT g 2 A R T
HANEEFE(S/N ratio) » DLEHEEEL A3 Z (R IR

FE R (IR -

L~ ERERZ T

fR1065-4 A 27 - HTE5 RRE 5
1S3MFRLEER 3 PERE IR R - DARTRE T Z 5k
LT o

TEREET R

—  RAERATIR A RYSEEE

AT FEEE T LR OO T AT R S e 't — A
RS LR AT KR B = (R - B REST
HIB ~ FRIEAL » SRATHRAL K (8 B B AL4TEE
Bl - BEHREEGRE2E5ARFAHEEER
B TR - 2
R R BRI R R P B ISR F 1 641 TH
& OB ARER o [EATERE KA E A E PR o
ARWRIERZITEZ G R - S EBRER
BT HEEIORE R B SR 2 2 B b g T 0F - JRATHE
Tk S 2 & Ol - B ~ Bk
AL~ FATBRAL R A8 R AL 4TEE R 2 e T Bl

AEL—FT - SRR R BT
BT -

— - BRI Z LR

fEtm B TR AR R i E T3 - DUE
IUARFRIERA o MATT E RIS PR RS RE T
A R E T THTE B R RS - AER R AL
1B AL SRR IR DU ERGETTIOE - AR
e e AR R R A (LR A T i 2 5 3\
TR - B IRRR R E R iR L5
LA o AL DU R B S0 988 5 K o2 P 22 7
iR+ ELREALIB T 7 B T s [ S B
T BT - REATT e PR B R R A N2 S
HEALT B L FHE - BOR SRR - Kk
HZER 1% - B8O CHIREIR R 1% - Rl AT it i
DASE Bk 1
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KRB TFEFTIAB ~ BRIEAL ~ SRMTHRAL b B AL (LB il U5k 2 AT

dn 2n 4b &0 ] ila o o "o 180 2o =z 2o =0 o

B— - 16IEE & AEFER427 nm (A) * 500 nm (B) ~ 550 nm (C)&620 nm (D)2 HPLCEB 5%

1.Tartrazine ; 2. Amaranth ; 3. Indigo Carmine ; 4. New Coccin ; 5. Sunset Yellow FCF ; 6. Brilliant Black
BN ; 7. Allura Red AC ; 8. Azorubine ; 9. Green S ; 10. Fast Green FCF ; 11. Brilliant Blue FCF ; 12.
Erythrosine ; 13.Patent Blue V ; 14. Food Red No. 106 ; 15. Phloxine ; 16. Rose Bengal
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250

_mAU

200
150
100+

50—

WVL:550 nm

[\

I

50—

min|

0.0 5.0 10.0

B— - 4IaZ ®EZHPLCEE

15.0 20.0 25.0 30.0

1.18E E#I(azorubine) ; 2.E& 441 (food red No. 106, acid red) ; 3.3&47#k#I (phloxine B) ; 4.72f1BAB

(rhodamine B)

@RI 1029 6 H & & T 5
102195032958 N 5B IEZ T &L B2 i
B ) CERRES B RRNEREERZ
R o (HEEEL IR (A R AN S THBRIN 5
BRER L - AR DIFEE R 1.25% &K
VEWGEIT 2T - 1A55°C TR I s 1% - 185G
YIin A\ EE D mL - 55 EPSEE 7E FH 6 2 B E D
B - RZEEEAS T 8K Fibla FREE®R
KWF (T - wEEFE AT S 558 -
HARZREEI - BUAREERN - NHEGER 2
FEXED B JRE Y F IR R KA E
L W R B B R U AERE - A
PERRAS T B B - KBS TR B80T
PR 8B B 21.4 0 VTR A PR ER GERE

IR TR B AR AR - T
95 1 W T2 RE T R A ER T - 8
Ny TR EER - BB BRI
eI DR - 55— 5 18] F AL B FH A P R Bk B
VA FETRRRREAES 2 o T R R R L g
EARDT o W T ZHES THIKIR - i T
DUBBRAE FHRIRCHE » AL AH 72 DAL RO A T A
it aRe )2 2o A A

= (FAERRZ 3

AT AR s & A CAZE Y 2
IR R O AT B % R AT ] - 75 B e e
Z AN EE(S/N ratio) KA3Z A {RIRFE - AR
Tz 22 gaE i RS ITEETR - BIHRE
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RALSEVIITEE R ST

% 50.1 ppm > R B3k T EEEIT3E EELER - DL
AR T E R ET T ,H-EP(%?\DDO.I ppm
TR T AT B AN = Frs o thE4fEE

Hm%ﬁﬂ’#wéw?%mw1wmﬁﬁ
FEE i 2 RIS S AR RT - AR (T A R By

RETEZIBIHE - NI T R4t Rl
{EHIRRIRET 0.1 ppm

ERMERIFEEDM

AT ST &3P RL R S 3 R
TR e SN IR AT - feBRds R
ofF i B R HHREFTHAB ~ BRIERL ~ ARITHk
AL B R EARLATEE R -

A
A af

AHIF FE A T7 DA OO T AT R S O —
R e HHas o AR B R ST ~ R
AL~ SRPTHKAL B A8 8 T AL S 4t 22 (il 2 8 71
Fik o AR EE - IAER OB R 2 EEEE
® > SGE T EHBHRROERE LA GREZ
BREG o BlERAGIR - 4fEE OB [H IR R
0.1 ppm ° DA TG EEAEST 3R AL SRR B 3 1 ik
T ZFESTIAB ~ BRIERL » RITHRAL R BRE
RLE ORI - ARG AR - AT
TS 5 ~ o ATikefalRe - FTRERRBITT I
B T(F - WEAB R T RIS A2
H51H - DR mBEsseR -

ZERK

C BT BREASR - 2009 « BAHE RAYIE
ERGORNETFERN - P RESES
8:45-50 -

2. International Agency for Research on
Cancer(IARC). 1978. TARC Monographs
on the Evaluation of Carcinogenic Risk to
Humans. [http://monographs.iarc.fr/ENG/

Monographs/vol1-42/mono16.pdf].

3. World Health Organization(WHO).1983.Eval-
uation of certain food additives and contami-
nants. [http://whqlibdoc.who.int/trs/WHO _
TRS 696.pdf].

4. U.S. Government Publishing office. 2018.
Electronic code of Federal Regulations Title
21 Part 74.1328. [https://www.gpo.gov/fdsys/
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title21-voll-sec74-1328.pdf].
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of basic dyes encountered in food preparations
by reversed-phase HPLC. J. AOAC Int. 94(6):
1874-1881.

8. Daood, H.G. and Biacs, P.A. 2005. Simulta-
neous determination of Sudan dyes and carot-
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2008. Determination of rhodamine B in food
by high performance liquid chromatography-
fluorescence detection. Anal. Inst. 1: 27-30.
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KB FEFTAB ~ BRMERL ~ RN RKL B 28 AL 3 s i 7 ik T
515-519. By R pA S - FREAERESEST]  39:
IN.EMEEHRSE - 2017  c EmPEG 56-62
Bl k(=) - ARERERES 1B é%«zk:é © 2004 - £V LRI ERIEH - 35
%2 106.01.068308 .2 #3 *ﬁ%ﬁzﬁ% o H FEREHREERAR] - I -

[https://www.fda.gov.tw/tc/includes/GetFile.
ashx?mid=133&id=22388&t=s] °
12.FEE3E - 2014 ° KRZ TN T lg-KER

Determination of Colorants (Rhodamine B, Food Red
No. 106, Phloxine B, and Azorubine) in Rice Products
by High Performance Liquid Chromatography

CHING-HAO KUO, MING-CHIH FANG, CHIA-FEN TSAI, YA-MIN KAO,
DER-YUAN WANG AND HWEI-FANG CHENG

Division of Research and Analysis, TFDA

ABSTRACT

Food colorings are usually added to offset the color loss during food processing, as well as to make
its appearance more attractive to consumers. The official method promulgated by TFDA for the analysis
of dyes in food involves a simple pretreatment step called “wool dyeing” to selectively absorb acid dyes
for the purpose of clean up and pre-concentration. However, this method is not suitable for the analysis of
basic dyes. Therefore, this study was aimed at developing an appropriate sample preparation method for
basic dyes, including rhodamine B, food red No. 106, phloxine B, and azorubine in rice products. Acetone
was applied to precipitate polysaccharides in rice-cake extract to clean up food matrix instead of wool
dyeing. High performance liquid chromatograph coupled with photodiode array detector was employed
to determine four illegal dyes. The limit of detection (LOD) of this method was estimated to be 0.1 ppm.
Six rice cake products purchased from local markets were surveyed for the contents of 4 illegal dyes. The

results showed all samples were negative.

Key words: processed rice product, rhodamine B, dye, HPLC



