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Determination of Rhodamine B in Ketchup, Tomato Sauce and Chili Powder by Micellar Electrokinetic Capillary

Chromatography with Laser-Induced Fluorescence Detection
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Abstract: A new and simple method was developed for the accurate determination of rhodamine B in ketchup, tomato sauce
and chili powder samples by micellar electrokinetic capillary chromatography (MEKC) with laser-induced fluorescence
(LIF) detection. The separation was performed on an uncoated fused silica capillary 75 pm x 30 cm total length (effective
length: 20 cm) with a separation buffer solution consisting of 30 mmol/L sodium tetraborate, 20 mmol/L sodium dodecyl
sulfonate (SDS), 20 mmol/L sodium deoxycholate (SD) and 0.2 g/L polyethyleneglycol 35000. A solution containing
10 mmol/L. SDS was used for sample extraction. The analysis could be completed within 10 min. A voltage of 8 kV was
used for separation. The injection time and pressure were 5 s and 3.448 kPa, respectively. The excitation and emission
wavelengths were 488 nm and 520 nm, respectively. The corrected peak area and the concentration of rhodamine B
displayed a good linear relationship with a correlation coefficient () of 0.999 9 in the ranges of 0.02-1.28 mg/L. The
limit of detection (LOD; Ry = 3) and limit of quantitation (LOQ; Rgy = 10) were 5 and 15 pg/L, respectively. The
intra-day and inter-day precisions of the method were both no less than 2%. The average recoveries of rhodamine B
at three spiked concentrations (0.04, 0.16 and 0.64 mg/L) were in the ranges of 100.9%-105.8%. When the MEKC
method was used to determine the contents of rhodamine B in 3 ketchup, 3 tomato sauce and 22 chili powder samples,
the results were all lower than those measured by ultra-high performance liquid chromatography-fluorescence detection
(UPLC-FLR). The possible reasons for the difference were analyzed and discussed.
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F 2 5.56 6.47 5.4

3# 3.60 3.82 2.0

4# 2.64 3.33 1.6

bl 5# 7.14 8.16 2.0

o# 3.65 3.85 35

L3 3T AT AL B v, W3 ANFEAE L 3
F A VD A A22 AN BORCKY 3L 7128 AN K i EAT AT AL B,
TEANFE S PAT AL EES r d3EAT I E , A aH S LRSD.
1#~ 6#FE Fh & ¥ FHUPLC-FLR (1) 77 B2 64T 7 058
MWELRWNEL LG R%N0.016, /NT0.05,
R\ REMM S RAE B EEES, TREMRRK
ST PR TR IR WU B (A 2 AR, TN R T
BE, MR FHBMEEARN TR, RES)E
P B B AR Y TR S B R BB A R
MR RCEAE4 CE—20 CHRAF. HAFEM 1#~343 0
Fhd s FE AR~ 6# N T AP Al . 22 A BROR FE 5
FAVE2 DR HZ PFIB, H4A20 MK, S8
Bl N13.1~798.6 mg/kg. HEHiFe. 7 Hivda] MBI
(11 CE & 437 W16 .

ety
i =2 2020, Vol.41, No.0O4 291

A 1

0.03

2 0.02-

=4

0.014

0.00 T T T T T T 1
60 65 70 75 80 85 90 95

5} 1] /min

B 1

0.154

2 0.10

~

0.05

000 T T T T T T 1
60 65 70 75 80 85 90 95

Ff 8] /min

C

0.010- 1

=)

&01)05

0.000

60 65 70 75 80 85 90 95
I} [H)/min

B6 1#EME (A) . #EHYA (B) . S#H#vl (C) CEE

Fig. 6  Capillary electrophoregrams of tomato sauce 1# (A), tomato

sauce 4# (B), and paprika 8# (C)

3 & #

KHMEKC:, 454 LIFRM S, BERaEaiR
R s g FIRD 35 43 B9 22 A 3 B G 7 A ALV 77 17 1]
PIRE T AT AL, BET DA my R, SRR/ 1 A B A
6], RS TR SA . & BR NS pg/L, BERE 2R
BRI . 28 MEERL R, BR 1~ 6#FE S 1 ARSI
SH B ES RS, 22 ANBAUFE S A 20 A
FES R T BB, TR BN AR I I 5
WARAFAE . UG Tl ekl ik, H2 BRI
FRAED) B A, AN EORRE S SCE AR R, TN CE
764 ‘Cuk—20 CIR/F .

EE DT

[1] SOMMERWERK S, HELLER L, KERZIG C, et al. Rhodamine
B conjugates of triterpenoic acids are cytotoxic mitocans even
at nanomolar concentrations[J]. European Journal of Medicinal
Chemistry, 2017, 127: 1-9. DOI:10.1016/j.ejmech.2016.12.040.

[2] CAO X Y, SHEN F, ZHANG M W, et al. Highly sensitive detection
of melamine based on fluorescence resonance energy transfer between



292 2020, Vol.41, No.04

B5oiltl F

[3]

[71

[10]

[11]

[12]

[13]

[16]

rhodamine B and gold nanoparticles[J]. Dyes and Pigments, 2014,
111: 99-107. DOI:10.1016/j.dyepig.2014.06.001.
GLOSSMAN-MITNIK D. Computational study of the
chemical reactivity properties of the rhodamine B molecule[J].
Procedia Computer Science, 2013, 18: 816-825. DOI:10.1016/
j-procs.2013.05.246.

P 5% o B A B R A B PR B A T T
SN/T 2430—2010[S]. Ab5t: T EARHE H AL, 2010: 1-4.

AV . GRS I B AN T 6G R E RO (i i
NY/T 2656—2014[S]. Jbat: HER L, 2014: 1-2.

QI P, LIN Z H, L1J X, et al. Development of a rapid, simple and
sensitive HPLC-FLD method for determination of rhodamine B in
chili-containing products[J]. Food Chemistry, 2014, 164: 98-103.
DOI:10.1016/j.foodchem.2014.05.036.

TATEBE C, ZHONG X N, OHTSUKI T, et al. A simple and rapid
chromatographic method to determine unauthorized basic colorants
(rhodamine B, auramine O, and pararosaniline) in processed foods[J].
Food Science & Nutrition, 2014, 2(5): 547-556. DOI1:10.1002/
fsn3.127.

DIXIT S, KHANNA S K, DAS M. A simple method for simultaneous
determination of basic dyes encountered in food preparations by
reversed-phase HPLC[J]. Journal of AOAC International, 2011, 94(6):
1874-1881. DOI:10.5740/jaoacint.10-450.

EFE, R, T, A5 T AR AR - v OO € v R A
T B FHIB I ] BAGRLSG: 1625 E, 2018, 54(4): 403-407.
DOI:10.11973/1hjy-hx201804007.

G, EIESL. OB A VR E BN b i 2 T BB,
AR i, 2017(23): 90-92. DOI:10.16736/j.cnki.cnd1-1434/
t5.2017.23.033

CHEN D W, ZHAO Y F, MIAO H, et al. A novel cation exchange
polymer as a reversed-dispersive solid phase extraction sorbent for
the rapid determination of rhodamine B residue in chili powder and
chili oil[J]. Journal of Chromatography A, 2014, 1374: 268-272.
DOI:10.1016/j.chroma.2014.11.070.

B, ALE, 77 R, HPLC-MSI& 0 /b HE 58 A B S5O 2544
AR N7 R[], 2, 2016, 47(18): 3219-3223.
DOI:10.7501/j.issn.0253-2670.2016.18.014.

TR, PR R, AT, S, TS A5 I T (R 0 i vk
it P BIB AP AL BT R TRESE, 2013, 12(5):
398-400.

i TR, BT, HORE  R ROUR € - A IR v R I 0 5 K
FEUER S P IB . g R RIFLE A SR (T]. AT A, 2012,
40(3): 487-488. DOI:10.3724/SP.J.1096.2012.11051.

CHENG Y Y, TSAI T H. A validated LC-MS/MS determination
method for the illegal food additive rhodamine B: applications
of a pharmacokinetic study in rats[J]. Journal of Pharmaceutical
and Biomedical Analysis, 2016, 125: 394-399. DOI:10.1016/
j-jpba.2016.04.018.

PARK M, BAHNG S, WOO N, et al. Highly sensitive wavelength-
dependent nonaqueous capillary electrophoresis for simultaneous
screening of various synthetic organic dyes[J]. Talanta, 2016, 152:
236-243. DOI:10.1016/j.talanta.2016.02.009.

[21]

(22]

(23]

[25]

[26]

[27]

(28]

[29]

CALCERRADA M, GONZALEZ-HERRAEZ M, GARCIA-RUIZ C.
A microdestructive capillary electrophoresis method for the analysis of
blue-pen-ink strokes on office paper[J]. Journal of Chromatography A,
2015, 1400: 140-148. DOI:10.1016/j.chroma.2015.04.036.

JEBYL, XEIHE, E A, 5. A EIK- RS RO 7 B R I
ot b B FHEIBLI]. &R, 2015, 36(4): 217-220. DOI:10.7506/
spkx1002-6630-201504043.

B, SRBE, =k, &5 BANE RIK-BOLE S 9O BRI AL
AU AP R AR [T]. A ZAE 905 R, 2015(9): 1295-1299.
SEBASTIANO R, CONTIELLO N, SENATORE 8§, et al. Analysis of
commercial acid black 194 and related dyes by micellar electrokinetic
chromatography[J]. Dyes Pigments, 2012, 94: 258-265. DOI:10.1016/
j.dyepig.2011.12.014.

DESIDERIO C, MARRA C, FANALI S. Quantitative analysis
of synthetic dyes in lipstick by micellar electrokinetic capillary
chromatography[J]. Electrophoresis, 1998, 19(8/9): 1478-1483.
LOPEZ-MONTES A M, DUPONT A, DESMAZIERES B, et al.
Identification of synthetic dyes in early colour photographs
using capillary electrophoresis and electrospray ionisation-mass
spectrometry[J]. Talanta, 2013, 114: 217-226. DOI:/10.1016/
j-talanta.2013.04.020.

GRESSHMA R L, PAUL M. Qualitative and quantitative detection
of rhodamine B extracted from different food items using visible
spectrophotometry[J]. Malaysian Journal of Forensic Science, 2012,
3(1): 36-40.

SOYLAK M, UNSAL Y E, YILMAZ E, et al. Determination of
rhodamine B in soft drink, waste water and lipstick samples after solid
phase extraction[J]. Food and Chemical Toxicology, 2011, 49(8):
1796-1799. DOI:10.1016/j.fct.2011.04.030.

TKINEE. ARG Sh 2GRN E AR I 2 P BB I 3
UMK R[] KA AR, 2018: 73.

VPG, Fevh, 4 550, 4. SERSHA R 6 il 2 B A Pkt
K. b Dk RHz, 2017, 38(24): 238-242; 247. DOI:10.13386/
j-issn1002-0306.2017.24.046.

BORSE, T e, AL R e OO - 5 R M 1 A TR
it 2 BB PR AT A B VE LA, e TAESRGS, 2017,
29(5): 566-570. DOI:10.13590/i.cjfh.2017.05.009.

MOZAFFARI S A, SAEIDI M, RAHMANIAN R. Absorption,
fluorescence, and acid-base equilibria of rhodamines in micellar media
of sodium dodecyl sulfate[J]. Spectrochimica Acta Part A: Molecular
and Biomolecular Spectroscopy, 2017, 170: 138-144. DOI:10.1016/
j-saa.2016.07.002.

ALESSO M, BONDIOLI G, TALIO M C, et al. Micelles mediated
separation fluorimetric methodology for rhodamine B determination
in condiments, snacks and candies[J]. Food Chemistry, 2012, 134(1):
513-517. DOI:10.1016/j.foodchem.2012.02.110.

Ea, E&. UTIE, S5 b Tbe R B R AN I SRR R
SIS I PRIT[T]. S E AL, 2012(3): 70-72. DOI1:10.3969/
j-issn.1672-4305.2012.03.024.

COLE R, SEPANIAK M, HINZE W, et al. Bile salt surfactants
in micellar electrokinetic capillary chromatography application to
hydroplmbic melecule separations[J]. Journal of Chromatography,
1990, 557(1): 113-123.



