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Determination of Cadmium in a Pet Food by Pressure Acid Decomposition / Graphite Furnace
Atomic Absorption Spectrometry
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Yuga MATSUMOTO and Takao UMEDA
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In the present study, we attempted to determine trace cadmium in a dry-type cat food by using a method combining
pressure acid decomposition and graphite furnace atomic absorption spectrometry. Carbon soot generated from the
remaining organic matter caused a large background absorption at the atomization in the graphite furnace. The
background was effectively suppressed by flowing a small amount of argon, which is the purge gas to prevent
exhaustion and deterioration of the graphite furnace, also during the atomization. The average of the quantitative values
of cadmium obtained by three times of analyses was 0.85 pg g~!, and the relative standard deviation was 3.5%. The
quantitative value decreased to ca. 70% only by raising the sample decomposition temperature by 10 °C. This result
showed that the careful consideration was required to set the conditions of the samples decomposition. For further
development of the present study, it is also necessary to verify the accuracy of the proposed method by using certified

reference materials for food analysis.
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IZRY, KE TR RBIB MEERENRAE L 2 L2 THIE SN D THS. Xy h7— RE4lk
DORifTE%F, Xy 77— KOl « RO 5 5% - B (ks SiEo HEoRNE, FoROIERE) M
[ZoEMRETEI OB D HIFE T 280 (P21 454 H 28 B EBMOKER S - BBIERASHE 1 5, WE Pk
264E8 H 20 A EMOKEAS - BEEASH 3 5) | ICLDEDLNTWS. ZOMSBKOT T, 11 FEOk
TR WEWE ] GREEPICAET 2WE CTh o> TRMETZ @ A IcE Ens bo) L LTHEESN
TW5., ZNOO(LFEICIT 3 FEOAETTHE (Cd, Pb, As) DWEENTWDA, 3 THEOTTH Cd ITHHIN
BbHELS (1pgg ' BATF), SSITHEEMEL @O, BEE T 2B00iE & L TBIGR 0w AUk %
ZEATLZEBREETHD. ZD), Xy b7 — RO Cd OERIHE L 7-i o /o fiftik & Wik 2884
DENRDH D, AL TIE, BROOLEFIRIMPIOIZE TN D METREOTEBIF L HE (AAS) BHW
HILTND Z Enh, BEAROREI LT 2 INEER iR & BEMF R4 (GF-AAS) & & fAaA b
BHZLIZE-T, Xy b7 —FfD Cd oEEEZRAT-.
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2.1 HAMARE L VBRIE

SHTEREL (RIA 2 A T r > b7 — R, TEIREOBFHEERH) %002 g 28+ KFF (A h7—- L N,
AG204) % VT 0.1 mg OHTE THIFE L7z, &0 Blo 723k 2 IR s fe s (7 v 7 < 71 V8L NR 0218-010,
10mL H) ©F7 7a CBRNEGTE Lictk, SUROEZ S5 (265 0.5 mL 35 L ONEE E/KFEK 0.75 mL 20 % 7=.
B LTENERE AT VL ARIMERGRIZIUH L T B AT > L ABIOZECHEA L2, HEOHRIZH HMED
oD 2 =)V MEFTHO L U F T BRSO, NEBS A E~ Y TR (T oy A
7 A VEL KDF S-70) (2 A, 155 ‘CC 7 REFINEA L CRlE 2 ofif L7z, IR E THn ., INERR iR %
~y 7VENPLRO L TEEHIT . v~ 7ty NEAWTT 7 a U BINEIRO P OWRRE YRR H & D T
TRTI0mML A A7 T A2 L2, @BHUKCER L. J35 U5 UBHANE 20 uL % GF-AAS 2EE (/8—%
T~ —8L Aanalyst 600) OEEMFICEA L THREL, 228.8 nm (2815 Cd OV ZHIE L7z, GF-AAS
BT AMTESRMRBLIONEE 0 7T 5220 Table | 3L 2 177, BB DR Z/—F 57280
DT NI DFREUSMNT, A —H =P HEET D58 LONRE 7 1 77 MCERE Uiz, WEEORIEL 2 [Bf TV,
SESIE D B EARIEIC & > TRBHAI T 0 Cd % & L. 3B 257 & BB £ TOoM M EZ 3 [EiR K L,
ERRERENORET O Cd DBREEZEH L.

Table 1 Operating conditions of GF-AAS.

Wavelength 228.8 nm
Lamp current 4 mA
Slit width 0.7 nm
Integration time 3s
Injection volume of sample 20 uL

Table2 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 500 10 20 250
Atomization 1500 0 5 50
Cleanup 2450 1 3 250
— 7 —
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3. BEBIUEE

3.1 GF-AAS [ZHB T B AIEEH DR

GF-AAS TiE, BSFICRBH 2 1A%, Table 2 (g & 212, KAk, 7k, 27U —>7 v 7 O—#HD A
F o THENREIND. B INAT ABNTT LI %3 L CEEEB LOWNE0Eg s <—Y L, Bhick
% BENF OIEEE « HLEBHINTO DD, JRAALTER L I=EHR 1 ORI E DK FIC 272 3 D728, -
{EDBEMEDIHT N T Z RS IRND DI TH 5. AFRIZBNT, KA EOBRIZT VT &2 S TICHE L
T2 T2REDIE 5 DRI L% Fig. 1(a) 1T, KT OIRWVERDSEEREIR T D Cd DYWL, FWERB Ay 7 7
TV RERLTEY, RERNRNY I 7T RRIBRAETTWDZ EXbD. Zux, Xy h7—Fn k)
WZHIBER Y 2 2 < Gt & 9 il OGA, BRI TE D> T2 AN K-> TIRFBOENER L, Tt
FCHDHTZEEMBT T NDDNEED Z EICL > TRERNRN Y7 7T R E L6 L2 B2 b5,
FIT, R LT EERT B0, FAbORE 7L % 50 mLmin 39X 912 L=, F Ok % Fig. 1(b)
WY, Cd ONFED E—27 7280215 (a) 705 0.143 (b) £ TR 70% ([ Limb DD, Ny 7 75 ROE—
7 % 0.146 (a) 75 0.024 (b) DFI16% (TR D I ENTE =, BT, N7 7T 00 RFEZD Cd O
HLZEMEREL 72D, (@) T10% ZHZ2 CTOEIOLE OFHERERAE (RSD) % (b) TILK 4% £ T EX¥5
ZENTEZ, ZhrbDZ e, MRS 22 < &t L 5 ikl 2 GF-AAS THIET 256121, ko
MbT NI 2R NNy T TT70 0 ROIFEWIEDLERDOHIRICEN THDH LR 5.

3.2 BRER

Table 2 DSZAETHIE Z1T> TE LI BER% Fig. 2 (2”7, Fig. 1 O E— 7 IR THRLEIN NS L 7
STWDH, ZAUIAMFZETH LTV D GF-AAS 2EEN B — 7 |5 S TlER < B — 7 mfE TRIE 1TV, fo L
T EY T o THEETHBEL TV A0 Th 5. MEROMBIEEIT 0995 TH Y, BIFRERMEE
HGHZENTET.
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Fig. 1  Signal profiles of Cd (red line) and background (blue line) in sample solutions.

Ar flow rate during the atomization : (a) 0 mL min!, (b) 50 mL min..
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Fig.2 Calibration curve of Cd obtained under the condition as shown in Table 2.

3.3 EEHR

3 EIOHTHEAE TR BT Cd OEEREF % Table 3 1R 7. KHIIL, FEMIMFRFOIREE 2 INERE R4 D
FRTH S 165 CET LT EZOFRED T RT3 EIOEERFEOFER LORSD I, T2 085 ugg!
BRU35%THY, ST HWZEE O CAITRNR OB TED DI OREERE (1pge!) DINTHDHZ
Lotz E72, RSD O A EIOSHT ORBEIXIZTHE T REMERTH o722 5. Table3 D T I
AT KDL, HEREOREE 10 C EF 5720 TEREMMAK 30% b Lic, ZHUTREZ L2 LickoT
CAPEB LT LB NS, 2O b b, B MIEOHESM L EEICRET DLENH D Z L2 o)
ST AR E B B IS O 5 TR 20 b O 0, TEHE S 12T A MEEA LT L b T Tk iz,
SBITRIHEEDE 2 ANF - L CRBROBIEEZITV, DWTOIEM S 2GR T 50813 H 5.

4. # E

KM TIL, RIAZATDFy >y b 7— REtRe LT, MERIH L GF-AAS & Z G- FIEIC K
O Cd OFEREERART-. BEFNCTRAET DBRIC, BRETDERMNOIRBEOENPER L TRERNNY I 7T
U FRINZ R LTz, ZRUSKE LT, BEFOWEFE - Sz <o R—P o7 v 3o Zf-Hbo b &
ML ZAh, No 2 7T REMRMCINZ S Z LN TE . 3RIOSHHEMETHE LN Cd DERIED T
132085 ug g THY, RSD b 3.5%& o7z, B DI 2 10 C LT 57217 T Cd 23R L CTEREAK
30% JA L7 Z &b, RO EEICERET 2MER D H Z LN Do To. S%RITEMOHTHORE
TEUEMVE 2 AT« i U CRBRODEMEZATV, D OEME S ICET 2 BFEE21T ) LERH 5.

Table 3 Quantitative results of Cd contained in the sample under the sample decomposition
temperature at 155 “C (No. 1-3) and 165 C (T).

No. Amount of sample/g Quantitative value/ug g!
1 0.0200 0.82
2 0.0203 0.89
3 0.0206 0.84
T 0.0201 0.58
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