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Utilization of a sample disruptor for Phosphine Residue analysis of Grains and Spices. Hisashi KITAMURA,
Takashi MISUMI, Tetsuo OOGITA, Kazuya ASANO and Norihito SUZUKI (Research Division, Yokohama Plant
Protection Station, 1-16-10 Shin-Yamashita, Naka-ku, Yokohama 231-0801, Japan). Res. Bull. Pl. Prot. Japan 45:
37-40 (2009).
Abstract: Phosphine Residue analysis by headspace gas chromatography using a sample disrupter was conducted
for three fumigated commodities Soybean, Turmeric and Laurel provided dispersive residue data in previous study.
Samples were fumigated with PHs 3g/m® at 10T for 3-5 days. Fumigated samples were stored for 1-2 days after
fumigation, and then phosphine residue levels were measured. For sample homogenization, a sample disruptor was
used. Because phosphine is a volatile compound, it was necessary to disrupt samples at low temperature to prevent
phosphine emission from the samples as much as possible. The amounts of sample per container for disruption were
11 g for Soybean and Turmeric, and 6 g for Laurel, respectively. After disruption, 2.0 g (Soybean and Turmeric) and
1.0g (Laurel) of disrupted samples were weighed out and placed into 20ml vials for analysis. From the results of
these residue analyses, reproducible residue data were obtained from disrupted samples compared to whole (not dis-
rupted) samples which provided data with great dispersion.

Analysis data of disrupted samples were not different from whole samples in residue amount of phosphine.
It was decided that disruption, cooling and analysis conditions in this study were adequate for evaluating residue
amounts of phosphine. This analysis method was considered to be applicable to various imported commodities.
Key words: residue analysis, phosphine fumigation, headspace gas chromatography, sample disruption with cooling
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Weighed sample

1 |

Placed into disruption tube (SUS430)

1 |

Dipped tubes into ethanol/dry ice

*3L Dewar flask was used

1 |

Cooled under -60°C for 15 minute

: 2

Sample disruption

L |

Cooled under -60°C for 10 minute

L

Placed 2.0 or 1.0 g samples into 20mL vials

1 |

Headspace GC (FPD)

Fig. 1. Sample preparation procedure
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Table 1. Conditions of sample preparation

Sample

Sample

Commodity weight for Rzitali(;n Duration (sec) weight for Pa;a(ffgelgnt Pcl)z;iceiri)f
disruption (g) b vials (g) th g
Soybean (Glycine max) 11 2200 30 20 seed USA
Turmeric (Curcuma longa) 11 2200 11 20 root India
Laurel (Laurus nobilis) 6 2000 7 1.0 leaf Turkey




200943 H KITAMURA et al.: Residue Analysis of Phosphine Using a Sample Disruptor

39

Table 2. Whole vs. disrupted analysis for Soybean

95% confidence

1) 3 + 3 0, 2)
Sample type n Mean™ (X 10°) £SD. (X107 #ORSD interval (X 10°)
Whole analysis 10 1920 1386 72 929-2911
Disruption with cooling 4 1950 294 15 1482-2418

P GC response (area).
? 9%RSD: relative standard deviation.
No significant difference was observed. (Mann-Whitney U-test; n; = 10, n, =4, U, = 17, «= 0.10 both sides).

Table 3. Whole vs. disrupted analysis for Turmeric

95% confidence

D 3 4 3 0 2)
Sample type n Mean™ (X 10°) £SD. (X107 %RSD interval (X 10°%)
Whole analysis 5 110 62 56 34-187
Disruption with cooling 5 104 8 8 95-114

VGe response (area).
2 9%RSD: relative standard deviation.
No significant difference was observed. (Mann-Whitney U-test; n; =5, n, =5, U,y = 11, «= 0.10 both sides).

Table 4. Whole vs. disrupted analysis for Laurel

95% confidence

D 3 + 3 0 2)
Sample type n Mean™ (X 107) £SD. (X107 %RSD interval (X 10°)
Whole analysis 4 129 41 32 64-195
Disruption with cooling 5 113 7 6 104-121

P GC response (area).
? 9%RSD: relative standard deviation.
No significant difference was observed. (Mann-Whitney U-test; n; =4, n, =5, U, = 10, = 0.10 both sides).

Table 5. Disrupted analysis with and without cooling

95% confidence

e : 1) 3 + 3 0, 2) ;
Conditions Commodity n Mean™ (X 10°) +SD. (X107 %RSD interval (X 10%)

Without cooling Turmeric 5 29 3 11 25-33
Laurel 5 75 11 14 61-88

With cooling Turmeric® 5 104 95-114
Laurel” 5 113 104-121

}> GC response (area).

2 9%RSD: relative standard deviation.

% Data is identical to Table 3.

Y Data is identical to Table 4.

A% kDb EVbRTWA (BERCK, B, 1968). Aibk
) 31 A X it

DORTZIZBITS) MUKEOEREEIIZ O L) KT O%
PEICEE LT, PRIV RIC - 72b D b
N5 B bd 2B OREZIMKT 2 Z LI L )ik
THETH B EEZ LN 5o
NEGHTETHNT H%E1E. 500g (BEBET. 1973) F

FRIDTERE - IR % - iseF (1977)
KILFEW R DT < AZEA.

Agric. Food Chem. 16(3): 419-425.

TEE < AZE S N7

BERCK, B. (1968) Sorption of Phosphine by Cereal Products. /.

7213200g (A5 M4E. 2005) OREzLZE L, WK
- BRI ORI, DRIEEE T 501 L. &K
ETIREE 1L g 2 in F Ol 5 2 L ToMTE s L
D5, SRALT Z A BFE I3 L Cof - AR 2 ST i
ELTHGRFERTHLEEZOND,

BRUCE, R. B, A. J. ROBBINS and T. O. TUFT (1962) Phosphine
residues from Phostoxin-treated grain. J. Agric. Food Chem.
10: 18-21.

el (1973) TEWIFRER AR % B ikl JE e sBiyl: (BRBig &R
554675,

JEEGEE (2005) AR 3 5 B3, fRNAINY LB



40 T Wy By % B

CL IR/

554575

BE3E G DS T dp BB O MBRE IO W T (AR5 0124001

T EAEGEBESE AR AT T R

MISUMI, T., H. KITAMURA, and T. OOGITA (2007) Simple
analysis method to measure phosphine residue in grains,

herbs, and spices using headspace gas chromatography. Res.

Bull. Pl. Prot. Japan 44: 13-20.
A ¢ ABEHATTRS (2003) BUL A 5 U KA TSR e 7 o 5
MRk, 51pp.

WEAIEFE (1993) < AZEHIE L TCORALA F VO KR OF V>~
JBOURE. KiE 47: 193-195.



