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Determination of Arsenic in a Pet Food by Acid Circulation Decomposition / Graphite Furnace
Atomic Absorption Spectrometry

Tomokazu TANAKA™ and Hironari HAYASHI
*! Faculty of Environmental and Information Sciences, Department of Applied Chemistry and Food Science

In the present study, we attempted to determine trace arsenic (As) in a dry-type cat food by using a method
combining acid circulation decomposition (ACD) and graphite furnace atomic absorption spectrometry (GF-AAS).
Since the decomposition container of an ACD device is a semi-sealed type, the presence or absence of volatilization of
As during decomposition was confirmed by an addition recovery experiment. Although there was no volatilization
during decomposition, it was suggested that As was lost due to bumping during the drying and ashing stages of the
GF-AAS apparatus. Loss could be suppressed by changing the temperature program of GF-AAS and slowly drying and
ashing. However, the peak appearance time was different between the sample and the standard solution, and it was
difficult to quantify by the usual calibration curve method. Therefore, the standard addition method was applied. The
appearance time of the peak top was the same at all concentrations, and it was found that the standard addition method
is effective when the signal behavior differs between the sample and the standard solution. The determination was tried
several times by the standard addition method, but the concentration of As in the sample was below the lower limit of
determination (10 ppb) of GF-AAS. It was found that the sample used in the present study contained almost no As and
was below the standard value (15 pg/g) of the Pet Food Safety Law.

Key Words : Pet Food, Arsenic, Atomic Absorption Spectrometry, Graphite Furnace, Acid Circulation Decomposition

1. #

—fAEEE ALy 7 — FIHE T, 2FE 20~79 OB BN EEER L OGFER) & RITEA T 2
TV, A X —Fy hTR - (BAF, Xy R &3 FEROEERELZTT>TC0H0. ZofEIC L,
2020 FFEIZIIT 5y N OEEHOHEFHIRAD 849 UH, Mind 964 HEHTH Y, 91,800 TIHD Xy MAEH I
NTWD. F72, 2020 FEEEITHTZICy S EFAD - HHREAEEIC L 52y FOFBEEBIE, 2019 FEI2HA~
THRI15% ML CTRY, Fllaat oA R EGYEILKRBLIED T DIHEENE 2 72 2 L7 EORENEZ D.

Ry h7— RO 2015~2019 FEEIZB T 2EMFOREL, FHEMS - ALZAEDE TR 60 7t T, IZFMIIV
THRE LTS, —F, F—HToOXy b7 — FOMGEEITD 5007248 B2 Y THERR L T Y, 2019 4
FEIEHY 3,200 (BB Z 5 & LCTWb. 2y hoEbatETed, SR &R E M I EO~2 Y 77— K
WROLR T2 D K)o e 2 e R ENTIGHIEDOLTE LR D IZ 07> T D EHERI SN D.

EETIE, Xy b7 — ROREMEZHET 72010, BMOKER EREGOIEDO L &, [ZR A HETE

"t EREAE 2021454 A 30 A
BB SR RIS LR
2 BB BB - AR R
E-mail: tanaka@fukui-ut.ac.jp



G BRI R BEP B TG AT I L B Xy b7 — RO v EowE s

Table 1 Operating conditions of GF-AAS.

Wavelength 193.7 nm
Lamp current 18 mA
Slit width 0.7 nm
Integration time 3s
Injection volume of sample 20 uL
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Table 2 Temperature program of GF-AAS.

Heating step Temperature/°C Ramp time/s Hold time/s Ar flow rate/mL min™!
Drying 1 110 1 30 250
Drying 2 130 15 30 250
Ashing 1200 10 20 250
Atomization 2000 0 5 0
Cleanup 2450 1 3 250

Table 3 Determination result obtained with temperature program shown in Table 2.

Blank Sample As1pug Sample +As 1 ug
Detected (ng) <DL <DL 0.70 0.64
Recovery (%) - - 70 64

DL : Determination limit
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Fig.1 Signal profiles of As and background measured with temperature program shown in Table 2.
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Table 4 Modified temperature program of GF-AAS.

Heating step Temperature/°C Ramp time/s Hold time/s Ar flow rate/mL min™!
Drying 1 90 13 30 250
Drying 2 120 15 30 250
Ashing 1 270 10 40 250
Ashing 2 900 10 30 250
Atomization 2000 0 3 50
Cleanup 2450 1 3 250

Table 5 Determination result obtained with temperature program shown in Table 4.

Blank Sample As1pug Sample + As 1 pug
Detected (1g) <DL <DL 1.04 0.69
Recovery (%) - - 104 69

DL : Determination limit
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Fig.2 Signal profiles of As and background measured with temperature program shown in Table 4.
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Fig.3 Signal profiles of As obtained with a standard addition method.
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UTFThdIZEnbhole. 41%I% GF-AAS OEEZBE L, WEORMEZHESCT I LICL-T, Xy
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b, ERERINEZBEH L2, WPFhoOBETHLE—27 by FTOHBIRMIZ 8L, WL EEREE TE50
ZENNR D & JIEERNIMENR BN TH D Z Lo te., FEEITEEERINE CEIFIE 21T > 7223, 3k
D As DIREEIIVT AL E GF-AAS OER TR (10 ppb) BLFIC/e o7, 2D Z &b, AEIEH L723UEHT As
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