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R102 (C.1.16255, New Coccine)
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R40 (C.I. 16035, Allura Red AC)
496.43g/mol CygH1,N,Na,0g5,

HO

G3 (C.I. 42053, Fast Green FCF)
808.86g/mol Cs;H34N,Na,04,5;

SO,Na

R2 (C.I. 16185, Amaranth)
604.48g/mol CyoH11N;Na;0;0S5

HO
o
U
Na0,S SO Na

Y5 (C.l. 15985, Sunset Yellow FCF)
452.38g/mol Cy6H1oN,Na,0;S,

m,f:

FastRed E (C..16045)
502.42g/mol CyoH;,N,Na,0,5,

B1 (C.I. 42090, Brilliant Blue FCF)
792.86g/mol Cz;H34N,Na,055;

0
Ne0,S i
L~
N SO,Na
Ho s

B2 (C.l. 73015, Indigo Carmine)
466.36g/mol  C16HgN,Na,045,

SO,Na

Orange G (C.1.16230)
452.38g/mol Cy6H1oN,Na,0;S,

SO,Na

Azorubine (C.1.14720)
502.42g/mol CyoH;,N,Na,0;S,

| |

o o o

I §\ ! | 2Na®
! coo”

R3 (C.l. 45430, Erythrosine)
879.86g/mol CyoHgl;Na,0s

Patent Blue VF

R106 (C.I. 45100, Acid Red)
566.668/mol CyHyyN,NGOGS, 580.66g/mol CyHpgN,Na0;S,  829.64g/mol CyH,Br,Cl,Na,05 1017.64g/mol CyoH,Clyl,Na,0s

(C.142045, Azure Blue VX) R104 (C.1.45410, Phloxine) R105 (C.1.45440, Rose Bengal)

Fig. 1. Chemical Structures of 16 Colorants
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Bio-Rad Laboratoriest:# 7 ¢ V& —ff&H 7 A (0.8
cmid. X4cm) &HVz.

3. B
HPLC : Agilent Technologiesft# 1260 > U —=X
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4. RBRVEROFARY

RERVAIK O F LI A BBRE « TEAR2015MICHET 72,
B L7270 glz kS0 mL, 0.5%7 > E=7/K20mL, =
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Tx¥ ) —VaER, 10%0H2 CTpH3~4L L, FHIIC

KTHEEH LAY 72 Rl ghx ThFEEWE ST,
EOLERI T RaKkTra~w MEICFETAL, K10
mL, A%/ —/20 mLCIEKRGES LT, 2% 7T =7 -
& /= (1:1) REETHLE L. fHonzEHiKzK
Wk (80°C) THAE L, /K2 mL CIRMREEICEE AR LT
AT T 4 F— (020 um) TAiBL7=HOELC-
MS/MSHIFRBRE K & LTz

5. LC-MS/MS4{t:

YMF77 < 2 : CAPCELL CORE Cis (2.1 mm i.d. X 150
mm, RIf%2.7 um, (BF) EAHER) |, BEIH : A 0.01
mol/L Wil 7 »E=7 LKEEHR, BE; 7k =1LV,
77y MR AT 98% (0 min) —40% (20 min)
FEEE : 0.25 mL/min, & 7 AMRE @ 40°C, AR : 2L,
PDAMI I : 450 nm, 520 nm, 620 nm, A AR :
350°C, H A& : 10 L/min, *7 7 A F—HA : N2 (50

Table 1. Product Ion Scan Parameters of 16 colorants

Precursor Fragmentor Collision Precursor Ton Fragmentor Collision
Colorants Ion Voltage Energy Colorants eeursor fo Voltage Energy
(m/z) (V) (V) (m/z) V) V)
Y4 467 250 20 AZO 457 250 30
R2 537 250 30 G3 763 250 40
B2 421 250 30 Bl 747 250 40
R102 537 250 20 R3 834.5 250 40
Y5 407 250 30 PBVF 543 250 45
oG 407 250 30 R106 557 250 45
R40 451 250 30 R104 784.5 250 30
FRE 457 250 30 R105 972.5 250 45
Table 2. SRM Parameters of 16 colorants
Precursor  Product Fragmentor Collision Precursor  Product Fragmentor Collision
Colorants Ion Ton* Voltage Energy Colorants Ion Ion* Voltage Energy
(m/z) (m/z) V) V) (m/z) (m/z) V) V)
198 10 377 20
Y4 211 75 AZO 457 200
134 10 221 30
R2 537 317 150 20 G3 763 170 250 45
237 30 577 45
341 30 561 45
B2 421 250 Bl 747 250
261 45 587 45
302 30 536.5 45
R102 2 R 4. 2
0 537 429 50 20 3 834.5 662 50 45
Y5 407 207 250 30 PBVF 543 419 250 45
327 20 463 30
302 30 513 45
oG 407 250 R106 557 250
207 20 433 45
207 30 704 30
R40 451 225 R104 784.5 125
371 20 658.5 30
377 20 675 30
FRE 4 2 R1 2. 2
37 207 00 30 05 9725 126.6 00 45

* Upper row product ion is higher sensitivity than under row product ion.
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LB EATH T2 25, AT MV EHERTE iR
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pg/mL, R3ERI06TI pg/mL7Z~7=. £72, SRMTIEA[HE
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Fig. 2. HPLC Chromatogram of standard 16 colorants (10 pg/mL)

Operating conditions:

Column : CAPCELL PAK CORE Cis (2.1 mm i.d.x150 mm, 2.7um),

Mobile phase : A; 0.01 mol/L Ammonium acetate, B; Acetonitrile, A98%(0min)—40% (20min),

Flow rate : 0.25 pL/min, Detector : PDA, Injection volume : 2 pLL
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Fig. 3. LC-MS/MS Product Ion Spectra of 16 Colorants (10 pg/mL)

Operating conditions:

Column : CAPCELL PAK CORE Cis (2.1 mm i.d.x150 mm, 2.7um),
Mobile phase : A; 0.01 mol/L Ammonium acetate, B;Acetonitrile , A 98%(0min)—40% (20min),

Flow rate : 0.25 mL/min, Injection volume : 2 uL

& precursor ion
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Fig. 4. LC-MS/MS Product Ion Spectra of Jelly Beans, Fukujinzuke(pickles)
and Standard Solution.
Operating conditions:
Column : CAPCELL PAK CORE Cis (2.1 mm i.d.x150 mm, 2.7um),
Mobile phase : A; 0.01 mol/L Ammonium acetate, B; Acetonitrile , A 98%(0min)—40% (20min),
Flow rate : 0.25 mL/min, Injection volume : 2 pL
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\ZHPLC/HTIRE & KIBIC MG 920 Z L N T& 2. Kk 2015, <JRHAR, HR.
ERMTPOECEEREE LTHERARGETHDL 52 5) JEA B RS « RN AR RS B IINDHE

sh5. 2003, 169-199, HARMEAWS, HAl
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Confirmation Method of Colorants in Foods Using LC-MS/MS

Akiko YASUTI?, Tacko KATOP, Narue SAKAMAKI?, Yuki SADAMASU?, Kimio MONMAZ®? and Chigusa KOBAYASHI?

Colorants in food are analyzed by TLC and HPLC; at present, the analysis is conducted using a combination of confirmatory
methods. However, identification is sometimes difficult because some colors exhibit similar behavior on TLC and HPLC.

In this work, a high-sensitivity confirmation method was developed using product ion scan and SRM with LC-MS/MS instead of
TLC and HPLC for better reliability.

The method using LC-MS/MS was developed for the simultaneous confirmation of 16 colorants (Amaranth, Erythrosine, Allura Red
AC, New Coccine, Phloxine, Rose Bengal, Acid Red, Brilliant Blue FCF, Indigo Carmine, Tartrazine, Sunset Yellow FCF, Fast Green
FCF, Orange G, Fast Red E, Azorubine, Patent Blue VF) in foods.

The confirmation method using LC-MS/MS established in this study is suitable for the detection of colorants in processed foods.

Moreover, it is possible to speed up analysis of colorants using a core-shell column.

Keywords: LC-MS/MS, colorants, foods

2 Tokyo Metropolitan Institute of Public Health,
3-24-1, Hyakunin-cho, Shinjuku-ku, Tokyo 169-0073, Japan

b Tokyo Metropolitan Institute of Public Health, at the time when this work was carried out
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