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HOBHEDOZ DA X N Ty THHEL L, NTODEIKE
CRRL0TUT o720, SHOGHHRH,S 1L

Table 1. Kinds of Pet Foods Used Table 2. Basic Instrumental Parameters of the ICP-MS
Samples A B C High-power output 1.3 kW
. 25 ~ 35% 75% 75% Plasma gas (Argon) flow rate 14 L/min
Moisture .
(semi-dry type) (wet type) (wet) Auxiliary gas (Helium) flow rate 1.2 L/min
Included meat chicken beef + chicken beef Carrier gas (Air) flow rate 1.3 L/min
D i _
I omeitlg/ domestic imported imported Detector voltage 21kV
mporte Horizontal torch position (1.5 mm)
Package bagged canned canned Vertical torch position (1.2 mm)
Sampling position (1.0 mm)
Ton collection time 100 ms

Daily adjustment of torch and sampling positions are needed
by using the ICP elemental mixture of 10 ppb (XSTC-331 of
Spex).
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Table 3. Measurement Conditions for Each Element

Data collection

Guide voltage

Elements Mass number voltage (V) Ton level FNF W)
Li 7 1.0 49 6.0-8.0 1.0
Be 9 13 6.3 8.0—10.0 1.0

Na* 23 35 16.1 220-24.0 50
Mg* 24 30 16.8 230-25.0 50
Al 27 45 189 26.0 — 28.0 50
K* 39 50 27.3 38.0-40.0 10.0
Ca’ 44 30 35.0 43.0-45.0 20.0
\% 51 50 35.7 50.0 - 52.0 50.0
Cr 52 50 364 51.0 - 53.0 50.0
Mn 55 35 385 54.0 — 56.0 50.0
Fe 56 35 39.2 55.0 - 57.0 50.0
Co 59 50 41.3 58.0 — 60.0 50.0
Ni 60 30 420 59.0 - 61.0 50.0
Cu 63 50 441 62.0 - 64.0 50.0
Ga 69 50 483 68.0 — 70.0 50.0
As 75 50 52.5 740 -76.0 50.0
Se 80 50 57.0 79.0 - 81.0 50.0
Rb 85 50 59.5 84.0 — 86.0 50.0
Sr 88 50 61.6 87.0-89.0 50.0
Ag 107 50 749 106.0 — 108.0 50.0
Cd 114 50 79.8 113.0-115.0 50.0
In 115 50 80.5 114.0-116.0 50.0
Cs 133 50 93.1 132.0 - 1340 50.0
Ba 138 30 96.6 137.0-139.0 50.0
Hg 202 50 1414 201.0 —203.0 50.0
Tl 205 50 1435 204.0 — 206.0 50.0
Pb 208 50 145.6 207.0 —209.0 50.0
Bi 209 50 148.0 208.0 — 210.0 50.0
Th 232 50 1624 231.0 - 2330 50.0
U 238 50 166.6 237.0 —239.0 50.0

*Ion collection times for Na, Mg, K and Ca are 1 ms, and the others are 100 ms.

Table 4. A Decomposition Condition of the Pet Food Samples

Amount of sample
Acid

Heat condition

10g

8 mL nitric acid

50 T (2 min) = 30 T (3 min) — 180 C (25 min) — 150 T (1 min) — 180 T (19 min)

Bz ezl

Na, K, Mg, Ca®d4cHEIZDoVTIE, Mot L~
TAF YR AARERZ T2 2 10X ) mEiE (~10
ppm) DMFEICHIETE S LI L. SRS DITHE
DA F YEY AALEERAY 100 ms TH DL DA LT, 1 ms
WCEBET LT THOGMTEEEE L2 TH R =099 D
BIF 2B RERIEONL ZEFHL N E 2572,
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VTH o7,

INFTICARY M7 — FEEETERL 2T T As,
Cd, Pb &HEMDEHVHg DA TED A E R G & L7
W 5%, F oMM ARG A 7%\ ICP-MS OF5%E
HE— F2 WA REIEERIC OV THHRE I TWDY,
FIEIZOWTIE, B RTHEESBO CTHWwEEZ b5
WETHDZ LIIHE,PTEZDOMEITEETH LA, Ry b
T = FORE R EWRME A S EZ THRDLE, LEEOD
%5 K, Cr, Fe, CuZe FOTLEOPED EEMEI BN EE
2ZHND, PERE— FIZOVWTIETRT LTSNS
WS, BRER S5 ICP-MS OisZ D b O OFFE & L TH
IS EORMEBICBIT2EEND Y, HILTEVDH L0
ZWh, HLEVFEDL VDL NVTHEL TWSE DL
WIPEREOARETHHHATCEL L LA, &5
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Table 5. Measurement of the Pet Food Samples

Measured Concentration
elements Sample A Sample B Sample C
Na* 5.04 1.89 140
Mg* 234 0.0791 0.139
Al <0.001 231 131
K* <0.001 2.18 1.98
Ca* <0.001 2.84 3.83
A% 0.396 0.244 0.0195
Cr 0.407 0211 0.0345
Mn 41.8 115 222
Fe <0.001 35.7 332
Co 0.434 0.108 <0.001
Ni 0.437 0.467 0.0176
Cu 174 125 1.26
Ga 0.0771 0.0985 <0.001
As* 0.234 0171 0.147
Se 0.119 0.286 0.143
Rb 393 181 123
Sr 13.6 2.30 183
Ag <0.001 0.0562 <0.001
Ccd* <0.001 0.114 <0.001
In <0.001 0.0107 <0.001
Cs <0.001 0.0419 <0.001
Ba 242 0.332 0415
Hg* 0.0748 0112 0.0111
Tl <0.001 0.00747 <0.001
Pb* <0.001 0.940 0.00269
Bi <0.001 0.00246 <0.001
Th <0.001 0.0335 <0.001
U <0.001 0.0227 <0.001

*Only Na, Mg, K and Ca are shown in the units of mg/g, and the others in ug/g.

#Low-dose toxic
n=3.
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Abstract

We developed simultaneous determination method of some elements in pet foods by inductively coupled

plasma mass spectrometry (ICP-MS) with microwave decomposition. For the sample degradation, three

apparatus conditions recommended by the manufacturer were compared. Use of 1.0 g samples afforded

the highest precision and sensitive. For elemental analysis, after adjusting the device to allow detection

at comparable sensitivity regardless of the mass of the nuclide, 28 elements in the pet foods were able to

be quantified. As the result of analysis of the three pet foods, magnesium was contained at lower levels

compared with sodium, potassium and calcium. Further it was found that harmful metals, such as arsenic,

cadmium, mercury and lead were also contained.
Key words : pet food, element, ICP-MS
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