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Determination of Lead in a Game Pet Food by Pressure Acid Decomposition / Graphite Furnace
Atomic Absorption Spectrometry

Tomokazu TANAKA™!, Nhat-Truong DO, Hiroto MASUMI and Naoya MATSUMOTO
*! Faculty of Environmental and Information Sciences, Department of Applied Chemistry and Food Science

In the present study, we attempted to determine trace lead (Pb) in a game pet food by using a method combining
pressure acid decomposition and graphite furnace atomic absorption spectrometry (GF-AAS). It was confirmed that
there was no contamination by a blank test, and that there was no volatilization of Pb during decomposition by an
addition recovery experiment. As a result of four analyzes, the recovery rate exceeded 100% in all cases, but this was
due to the small amount of sample collected, which was near the determination limit of GF-AAS (0.4 ug L. It was
found that the estimated value of the Pb content in the sample obtained from the quantitative results was about 0.2 pg
¢!, which was less than the Pb standard value of 3 ug g=! for a pet food. In order to obtain more accurate quantitative

results, it is necessary to increase the amount of sample collected.
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BN, BREZFEMEIETH RTA 4 A4 TD Ry 77— R Wiz, IERS e (7ar 7 3 il
NRO218-010 35 L TOVNR0218-002, 10 mL ) % 2 KL, —7F5 (C1 &3 %) OF 71 VHNEZRIZIL, 3 0.02
g & 40 ug L' D PO AEHEHR | mL 2 AL, fillF (G T2) OF 7m U MINERIZE, 308 0.02 g DAE AT,
AEHIWTHR Y, BFRE (A F 77—« FLFREL AG204) TO0.1mg OHTE THEREL. C, GO DN
2, SRS L UChlbig 0.5 mL 38 X ONEEL/KFEK 075 mL Z 1%, #Hx L THhH AT L AR EA SR I
Lz, MEREE AT LV ARMOBECHEE L%, BEOTRICHINMEDT- DD X —FR)L s EFTHD, L
VFTEBIEEEEREDTZ. C, Co D 2 DONMEEE RN G~ TR (T 2 v e onA 7 2 )V KDF S-70)
\ZAIL, 155 CC 7 BERINEA U CRRBHE i 7=, IR F THlRAGHE, IMEBRS A E~ v 7 /VIENHLED H L
THEERTZ. ~f 78Xy hE2AWT, 77 r  BMANRROTORK TR L EDTTRXTI0mL A A7 F
AR LT f, MK CTER L7z, FRH U 7o 3UBHAE 10 uL & GF-AAS 25 (/13— > /L~ —1H, Aanalyst 600)
DOBESMFIZIEA L THETAEL, 2833 nm (2812 Pb OWSEEZRIE L=, BEMEMNICIE, JKILEPS ST D Pb
OFER 2T 5729, 200 ppm Pd-Mg {2 EfiAI % 5 uL W1 L7=. GF-AAS (2B HHIESRMB L ONEE 7 =
7T WEFNFN Table | BE U217 T. BEMFEN DR EZS— VT 572007 LI DIfELUSNE, A—T
—MERET AL B L ONRE 7 v 7T MIRE Lz, AT VW TElllanzL o1, Xy h7—FRD X
D TRiMiE RSy & 2 < ST O E, FHEMIN B AR LT IRBE OB TH 2 FZEEii = o 76 DAY
WSEEERIERHI KR E 22Ny 7 75 7 v R A © 72 5777280, AFFEIZEWTHAER L2 K3 5 BT
FALDM S 7 V=% 50 mLmin~' g K 912 L7z, WOREDORIEIL 2 BTV, FHIED HRERRIEIC K > TR
WP D P & ER LTz
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B D R U7 fllRT X ONBER L AKEKIL, WINLEERRR (T 747 A7) 2RV, I
IR X O AT O Po A HERR T, Rt odT SR (T4 7 A7 8L, 1000 ppm) % AR L Cild
U7z, FETWIEIHTOIRACEEIZ IS 1T D Pb OFEEZ %] T 2 72 DI L 7= Pd-Mg {LFEEANL, R
S HT T (BEHAESEEL, Pd 38 KOV Mg 45 10000 ppm) 78R LU CREH L7z, BBRIKIE, ZKTEKZ 8K
BEEEE (PL R DR« Dy 7 U 7L 611IDD ICK DR L2 0% .

Table I Operating conditions of GF-AAS.

Wavelength 283.3nm
Lamp current 10 mA
Slit width 0.7 nm
Integration time 3s
Injection volume of sample 10 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 850 10 20 250
Atomization 1600 0 5 50
Cleanup 2450 1 3 250
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REBIOGHTIZIENL D, Rk OB X OWIE & Rk 2 B E TR A T o 72, ZOFER, Pb OfE S I13MH
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NIZPoIRE L RICRAZ O ORLZ. BIORT IO, FICRN 4EE S 100% 2B 2 HFERE o7~ AL
TIE, MEMBOEASROREEEE L CGREIORIES 0.02g & LTWD70®), Dtk ORI D Pb EEH
GF-AAS OERTIR (0.4 pg L) FHEIZZR2>TW5. GF-AAS #E i > TWA Ny 7 75 7 Ko HEb
IEHSREDNE & N IR OfF B 2%t L CHImBEII B O TROLEA N E < 72, 3B O Pb IR 0O E BfE 23 TR X
DHDLTFEI>TLE 7272012, BEIEDN 100% 2B T LESTEEZXLND. IV IEMICERET 572012
1%, BEHEAEROT 2 LB TH S, BEHRIK T O Pb OIEEE (Co DOIFEHME - 0.44 pg L), 3EHAKE OAFE (10
mL) 3 XUREIOBRIE (0.02 g) 22HRDIZEEHH O Pb OEHEOHEEMITIB LZ 02 ug g1 THY, X
N7 — RO Ph FEHEE Buggl) LLFTHDZ EBbinot.
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Fig. 1 State of the sample before and after decomposition.
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Table 3 Determination result of Pb.

No. Ci:Pb(ugLl™ C2:Pb(ugL™) Ci—Cy:Pb(ugLl Recovery of Pb (%)
1 491 0.42 4.49 112.3
2 4.53 045 4.08 102.0
3 5.35 0.61 4.74 118.5
4 4.94 0.26 4.68 117.0

C, : Sample 0.02 g and Pb 40 ng contained.
C, : Sample 0.02 g contained.
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BH70I2iE, REIORBEZECT I ENME LB 6D,

E i 3
ARFFED T, 2020 FEEE I TERPPNEBIISEE OB 22T CTEB LD TH D, Z ZITit LUK
HHLETB.

S5k

(1) C. Miiller-Graf, A. Gerofke, A. Martin, N. Bandick, M. Lahrssen-Wiederholt, H.-A. Schafft, T. Selhorst, E. Ulbig and A.
Hensel, “Reduction of Lead Contents in Game Meat: Results of the ‘Food Safety of Game Meat obtained through Hunting’
Research Project”, Game Meat Hygiene - Food Safety and Security (2017), pp. 201-212.

(2) ZiWAR, ARFNT, KA B, AR, <B—~< 02U E AR TR EEIC L 2B s U ADER,
MBS, Vol. 62, No. 1 (2013), pp. 37-41.

(3) ATEF, BEadE, & B, FEER1, REY 27, SEREEDK PO, BeHE, I FIviao—FEEL N
& L7z ICP-OES {%, ICP-MS ik, BRINEUR W EDBIR, A7 4E5E, Vol. 56, No. 3 (2015), pp. 88-95.

(4) HiEP5L—, W CFRAR) 8, AFIERE, RA T, Ml 1, R AER OB £ 2 REMTH O b FEoHTE”,
AAR b2 56, Vol. 24, No. 3 (2017), pp. 114-118.

(5) &R (LH) #+, & B, EEh T, BRETF, BRinT, “ERORR LT T O e T e 0
B ~OF|”, BARZFBEHETE, Vol. 70, No. 3(2019), pp. 133-139.

(6) i ARBEC, “AFIR, INREET, “VEHHFTERED U & OFE A EICKIT TN LHIEORE”, AARREY: LRt
Vol. 68, No. 4 (2021), pp. 166-170.

(7) FREER, AE B, SO, BAEE—, AR, TR fh, v R~ R0 BE— RO EEIC L D v 3
RS OFR ORI, AL FHERS, Vol. 56, No. 3 (2015), pp. 114-117.

(®) HHHE—, BARKI, MEEA, ATHIENE, AR, AN, MHZES, “MERIR, BRI ML
LD EEEM AL (XY hT7—R) b FI v LAOEE” | BHTEREFERCE, No. 48 (2018), pp.70-74.

(9) HPR—, A KL, “BRIEER AR B RO TR K o~y b7 — RO ROER", @I TR
e, No. 51 (2021), pp.56-61.

(20224E 8 H 4 H )



