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Table 1. Summary of Samples

Country of Origin

Sample

Canada India Thailand

Russia Indonesia

China Vietnam Others unknown

White leg shrimp 1 5
Jumbo tiger prawn 1
Pink shrimp 2
The skinned shrimp
Prawn Japanese tiger prawn
and Botan shrimp 1
Shrimp Indian white prawn 1
(27) Poovalan 1
Argentine red shrimp
Yellow-leg shrimp
Scampi
Kalicady 1

1 1
1 1 Madagascar (1)" 1

2 1
New Caledonia (1)*

Argentine (1)*
Mexico (1)"
New zealand (1)"

Queen crab 2
Crab King crab
7 Blue king crab
Swimming crab

Total 5 5 5

*():Number of samples
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Sample 10.0 g

Add methanol (50, 40 mL)
Homogenize for 10min
Centrifuge (3,000rpm, 10min)

Supernatant

Add methanol to make the volume to 100 mL
Extract 5.0 mL

Add 15 mL of water

Mix

Sep-pak Vac C;5 (1 g/6 cc)

Wash with 10 mL of water
Wash with 10 mL of methanol-water (4:6)
Elute with 10 mL of 0.1%formic acid-acetonitrile (45:55)

Eluate
Filtrate
HPLC or LC/MS
Fig. 1. Analytical Method of 4-HR
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Fig. 2. HPLC Chromatograms of crab

HPLC conditions: column, L-Column (4.6 mm i.d. X 250 mm); mobile phase, 0.1% formic acid-acetonitrile (4:6);
flow rate, 1.0 mL/min; column temp., 40°C; injection vol., 20 uL; UV 210 nm
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Fig. 3. LC/MS Extracted lon Chromatograms(m/z 193) (A,C) and Mass Spectra (B,D)

LC/MS conditions: column, TSK-gel 80TS (2.1 mm i.d. X 150 mm); mobile phase, water-acetonitrile (4:6); flow rate, 0.2 mL/min; column
temp., 40°C; injection vol., 2 pL; ionization mode, ESI negative; capillary voltage, 3.0 kV; cone voltage, 50 V; desolvation gas flow, 700 L/hr
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Table 2. Recoveries of 4-HR Spiked in Prawn, Shrimp and Crab

HPLC/PDA LC/MS  SIR (m/z 193)

Sample Country of Origin  Recovery (%) C.V. (%) Recovery (%) C.V. (%)
Prawn White leg shrimp Thailand 85.0 4.6 83.0 1.3
White leg shrimp India 81.8 0.9 81.0 2.8
51?221 Pink shrimp Russia 83.0 3.1 83.5 3.5
P Jumbo tiger prawn Unknown 84.0 1.8 83.9 2.4
Queen crab Russia 91.1 2.2 84.4 4.8
Crab Queen crab Canada 87.4 1.2 86.7 2.3
King crab Russia 81.4 0.3 85.3 1.5
Swimming crab China 87.9 1.6 83.2 4.7

Spiked at 0.01g/kg (n=3)

Table 3. Sulfite Residues in Samples

Sample Indication Number of Sample Detected Number of Sample
. + 4 *
Prawn and Shrimp *) 1 (0.05)*
©) 23 1(0.03)
Crab ) 6 ND™

*: concentration (g/kg)
**ND:<0.01 g/kg
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Determination of 4-Hexylresorcinol Residue in Crustaceans by LC/MS

Yuki SADAMASU?, Terue AOYAMA?, Yasukazu TANAKA®, Tetsuya SHINDO®, Narue SAKAMAKI?, Akiko YASUT,
Yumiko IWASAKI?, Chieko HAYAFUJI?, Gen MARUYAMA?, Mariko ENDO? and Yoko UEMATSU*

4- hexylresorcinol (4-HR), is used as a melanosis inhibitor in crustaceans, such as shrimp, prawn and crab, in many countries,
including Canada, China and the EU. It is not permitted as a food additive in Japan. We established an LC/MS method for qualitative
analysis by modifying the elution solvent from a solid phase extraction column, and the mobile phase of LC described in a previously
reported HPLC method. Qualitative analysis of 4-HR was performed using the scan mode (m/z 50-400) of LC/MS. 4-HR gave an ion at
m/z 193, that corresponds to [M-H]". Moreover, it was confirmed that the test solution prepared for LC/MS could be applied to HPLC.
Recoveries of 4-HR from commercial shrimp, prawn and crab added at the level of 0.01 g/kg, and determined by both HPLC and SIR
(m/z 193) mode of LC/MS were over 80%, and the coefficients of variation were below 5%. The detection limits of 4-HR by LC/MS
were 0.005 g/kg and 0.002 g/kg by SCAN mode and SIR, respectively. The quantitative limit of 4-HR by HPLC was 0.002 g/kg. A
survey of 4-HR in crustaceans distributed in the Japanese market was performed in 2012 using this method. No 4-HR was detected in
the 27 commercial shrimp, prawn and 7 commercial crabs surveyed. Since crustacean melanosis is inevitable, there is a demand for a
melanosis inhibitor. In fact, sulfite, which is an alternative melanosis inhibitor to 4-HR, and is permitted as a food additive in Japan,
was found in the samples in this survey. Since 4-HR is used in some countries, crustaceans with a 4-HR additive might be imported.

Further surveys would be needed to prevent the distribution of crustaceans with illegall 4-HR additives in the Japanese market.

Keywords: 4-hexylresorcinol, LC/MS, crustacean, shrimp, crab, melanosis, sulfite
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