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Rapid Analysis of Trace Cadmium in Insect Food using a Microwave Sample Decomposition
Vessel

Tomokazu TANAKA™, Yuto NISHIO and Yuto HIKAKE
*I Faculty of Environmental Studies, Department of Applied Chemistry and Food Science

In the present study, we attempted to determine trace amounts of cadmium (Cd) in insect food (cricket flour) by
using a method combining microwave sample 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 loss of Cd during
decomposition by an addition recovery experiment. From the Cd concentration in the prepared sample solution and the
sample weight, the Cd content in the sample was calculated to be 0.011 ug g~!, which was almost the same as the value
(0.012 ug g') obtained by acid circulation decomposition. This shows that the use of a microwave decomposition
vessel can significantly shorten the decomposition time without compromising analytical accuracy. In the future, it is
necessary to apply this decomposition method to the analysis of other heavy metals and verify its versatility and

usefulness.
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O, I L L BT MW ORI AN TE LV PN TOMEITo T2, TOREE, 200 W OHJ)T 8 SrfEmz4
e, REEZ TN TER, a—F v 7 AFEOINZBNT, BEFOH RI 7L (Cd) OERE
HEEAED DN TND Z D, HfifthORBRARICE £ b Cd & BIPRS00 HriEE (GF-AAS) TER
LT Cd oaaREERE L. BONTEIE, RO OIAT - BRERASMREORE R LIFE & L. Zh
2D, AL TG L7 MW fEsds 2 Vi, SO IEMES 28705 2 &7 <, 1EREH L T\ Hik XL
0 SRR A RIRIC ARG C& 2 2 L3y hoT.
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2.1 HHERS I VHEE

BN, RO 7 X Ry ada X3 2 — (RIEILRP]) 2RV, i Lo MW ofiseas (e Ly 7 2,
MSV-030-01, {EFEHIEREREZR L) 1%, TEY ¥ 7 v b B (AT L2/ oE) BIOTHE (FAri=72s8lo
AIK), PFA (R=T A a7 axs 7l ) AL T, PFA 7 4 )V A Ta—T 4 7 SNk 7 A h
LRERL S, YA RIIAME 45 mm, & E 80 mm THhDH. PFA /1 T/LONEFRIT 30 mL T, MW SR esDfk
AL U TSRO AFHEN 5~10mL, @ EHRER X OEEMEIZZE0 180°CE LU 1.5 MPa & 72
STV, Z0O MW ez, Vi ks JOEERININAE, Vo SRBIOAREIH, Vs RO ZRIRIA,
V4 ZERBHAO 4 RSB LZ. S 4RO PFA NA TV E X v v 7 & & HITBMKOFICR L, & RS
WevedE (v —>7, UT-205HS) T 15 S EEESE Lz, Vil Vod PFA A 7L, £ 0.1 g OikEH%
0.1mg ODHTETETRKME (A FT7—+ ML F, AG204) THEL CANZ. Vi & ViiZid, 50 pg L' o Cd =4
Z05mL (=25ng) IIML7=. ZDk, Vi~ViDFXTD PFA /A TIUIZ, Hfifaddi & U ChElEE 3 mL 36 K ON#E
Fefb k3K 2 mL Z A TEH L1-. 4 KD PFA XA T IVTBILH T A5 28 TIHE Y ¥ &7~ b O TFEIUGH
L, &% L THIAZ (200, 500, 600, 1000 W) OET- LY (v —7, AX-1000) DFENIZAIL, 200 W O
) CTEFE 8 S IINEN U CRlEL 2 iR LT, MTHEATFAS 22575 L C MW iR EZE T L UL L, ~A
7 a Xy M HWTPFA A TIVOHOERE TR S EHT10mL A A7 T A2l L%, @K CTERL
7o, TS U 72 RBHAE 20 UL & GF-AAS 3 (/S—F /L~ —, Aanalyst 600) OEEMFIZEA L THTEL,
228.8 nm (21T % Cd DWLIEE ZHIE L=, BEFEINICIE, IRIGEFEICE T 5D Cd DR ZHIH]4 % 728, 200 ppm
Pd-Mg (L AERF 2 5 uL BN L7z, FRATHIZEOOIC B W T S - X 912, B0 X5 2l n 2% < &t
RELDOLGA, AN DA LIZIRFEOEP IR TH D FZEREMT TG ONEE Y, WEERIERNI K& 7
Ry 7 7T RRIE 7257720, ABFZEIEWTHAER LA PER T 5 B CTIREOR L 7 v v %
50 mL min "' it 3K 9 I L7z, ZNLISAD GF-AAS ORESM TONRE T 1 7T MMIOWTIE, A— I —DOHESE
EIZRRE LT, TOREORIEIE 2 [FHTVY, BEREIC X > TS O ERRE R S IRNEIER (%) Libpkd o
Cd AR (uggh) #HRHLE.

LEBE D 72 DI AT - TG ER AR IE Tl JATHFE D2 28\, BiEsRAiisE (7o % v r, —marLy
AT 1 24T) B 100 mL =l 7 » B RsEAZE (R, OD-100) %, 3B X OMEAERAINAH, #Eko
BRI, HEAER OGS, 258 A D 4 A5 HE L. MW DRSS & RO FIECARZ IS L%, &
ZR R R Cd Y 2 AT B i (IRR 15 mL 38 X ONERR L /KFE K 6 mL %) ¥R L7z. &t
EBICREIR & LT 5% HfE% 6 mL AL, EBRIRE (180°C) & TIMEEE (140°C) A — /&R TtV i L7a A3
5 5 BEREIR LTz, ofifts, REsOFORKATEHR b EOTS0mL A A7 7 A2 L%, Bk CER L.
GF-AAS (2 X2 HE/: 5N Cd A mOFE T MW AR OLA & Rk T- 7.
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AL D R U7 AR KON LK SEKIE, W b iRk (L7 A L ARG 2 vz,
WA F KO ERR A O Cd BRI, TR WO Hr SR (5747 A7, 1000 ppm) % 7R L Cill
U T2, ST OIRACE R Z 31T 5 Cd OFERZ B9~ 5 72 DIZUSI L7z Pd-Mg {b2HERGRNIE, IR
T (BIEAE:, Pd 3 X0 Mg 4% 10000 ppm) 2 AR U CREA L7, HRIKIE, 7KGEZKZ Bkl
WEEE (PL RV TR PxXy, TUTAGDD IZXVBERLZLOERV-.
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Fig. 1 State of the sample before and after decomposition.

3. WRBIUER

3.1 W RBRERZEAVRENOSRE

MW RGN KD RIZIBNT, BT Ly POH%E 500 WIZT 5 & QRICIIEMHEA 7279, 117713 200
W —iE & UCOMERHH 2 2 23[R T b S 7. 8 pIINEA L7z & & OBt ORR T %, J3ffnl & el LT Fig. 1
WRT. DR ORERRRITORH AR Z O TS b 00, WIRTRLRY EEITR <, HocafsinTn
DT ENERTE T
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HEIDO WYL D, 22 ORI O Cd % GF-AAS THIE L7-. MW Sfif5eeds L OWEIE R A R i
DWTNDOEEES b Cd DIEFITH ST, RIE - ffsRs - FRHKDND ORI T L DL STz,

MW iRz %% AV TIT o 72 Cd OFRINELEER OFE R4 Table 11273, [BUEROFET 104%TH Y, 5fiE
IRFIZ Cd DR E TWRWNZ LR D BT, KD V, ORRFE L FEHRIE) GRBH O Cd B EZH
ML72EZAh, 0010 uggtBRTN0.011 pget &7 0, WATL CHEE L -fiaRloiisss (O @ 5 RefE)
Lo THEONEEAE (001240003 uggl, n=>5) LIFF—F L7z LY, MW ez i,
INTOIEMES « BE X721 TR, a—F v 7 ZARHEOTED BT O Cd OEFEFEHEM (005 pugg™) D545
D1 REEE CERAAE/R T ENEFETE 7.
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MW SRR L DB O3 & GF-AAS IZ X DHIE & AfilGbt, BRE (Z7FRyatuex Ry
Z—) D Cd OERE RS-, 25 BRI LD IBRENRNT &, EIRINEIEGERRIC LY o fRkRED Cd O
RMIRNT & ZfifgaB L. SRS U 73BT o0 Cd IR EE & 3B ORI ) & 3Red 72 Cd DE A& (0.011 ug
gl 1E, HERD7ZDITIT L CHEM L7 AiEIC LA (0012 pg g) STF—H L. Zhick
D, MW R ZERTIUE IO ERS 2872 5 2 L7, SR Z KIBICERE TE 5 2 Loz,
LS%IE, ZORRGEEMOBESBOSITICHEA L, AN - AA%EZ L VEERICTI2LERSDH LN ZD.

Table 1 Determination result of Cd.

No. Vi:Cd(ugL™h) V,:Cd (ugL™) Determined Cd (ng)* Recovery of Cd (%)
1 2.69 0.10 26 104
2 2.74 0.11 26 104

V, : Sample 0.1 g and Cd 25 ng contained.
V, : Sample 0.1 g contained.
*:(Vi=V,) x0.010 L x1000
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