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Fig. 1. Structure of Citrinin
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Fig. 2. HPLC Chromatogram of Citrinin in Test Solution of Monascus
Color obtained by the method in the Japan's Specifications and
Standards for Food Additives, 7th Edition
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Table 1. Elution of Citrinin and Monascus Color from
Bond Elute SAX Cartrige in Eluents

Monascus color

Eluent, (1 : 9) mixture . Citrinin(%)
in the eluent

Water / Methanol Slight Eluted -
Water / Acetonitrile Slight Eluted -
Acetic Acid / Methanol Eluted -
Acetic Acid / Acetonitrile Eluted 78
Formic Acid / Methanol Eluted 48
Formic Acid / Acetonitrile Eluted 56
1% TFA / Methanol Eluted 85
1% TFA / Acetonitrile Eluted 35
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Fig. 3. Elution Profile of Citrinin from Bond Elute SAX Cartrige with
Various Ratio of Acetic Acid and Methanol Mixture
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Fig. 4. HPLC Chromatograms of Citrinin in Monascus Color
Eluted from Bond Elute SAX Cartrige
After Washed with Acetic Acid / Methanol Mixture
A)1:9 B)2:8
(Elute Solution : 10 %(v/v) TFA / Acetonitrile )
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Fig. 5. Effect of Trifluoroacetic Acid Concentration on

Recovery of Citrinin.

Table 2. Recoveries of Citrinin Added to Monascus Color

Added amount (ug/g)  Recovery (%) CV (%)
2 84.0 0.1
0.2 85.9 5.2
0.04 84.4 2.1
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Fig. 6. HPLC Chromatogram Obtained from Monascus Color
Spiked with Standard Citrinin
Spike Level : 0.2 pg/g
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Clean-up Method for the Analysis of Citrinin in Monascus Color by Solid-phase Extraction

Kumi SUZUKI", Keiko HIRATA", Mami OGIMOTO", Junichiro KABASHIMA”,
Yoko UEMATSU" and Mitsuo NAKAZATO"

A clean-up method for the determination of citrinin in monascus color by solid-phase extraction was developed. A commercial
monascus color was diluted with water. The diluted solution was cleaned up on a Bond Elut SAX cartridge column. The cartridge was
washed first with water, followed by 10 mL of an acetic acid/methanol (2:8) mixture and 10 mL of a water/acetonitrile (6:4) mixture.
Citrinin was eluted with 5 mL of a 10%(v/v) trifluoroacetic acid/acetonitrile (6:4) mixture. Citrinin was determined by HPLC.
Recoveries of the citrinin added to monascus colors were greater than 84%. The limit of quantification of citrinin was 0.04 pg/g, which
is one-fifth of the limit set by Japan’s Specifications and Standards for Food Additives, 7™ Edition. Levels of citrinin in 11 commercial

monascus colors were less than the 0.04 pg/g limit.

Keywords: monascus color, citrinin, solid-phase extraction, Japan’s Specifications and Standards for Food Additives, mycotoxin,
food additive, HPLC
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