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Fig. 1 Distributions of cadmium concentrations

Cadmium concentrations in two hundred nine brown
rice samples were measured by ICP-AES.
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Fig. 2 Correlation between the Cd concentrations estimated by ICP-AES and immunochromatography

Two hundred and nine brown rice samples were randomly divided into six groups to carry out immunochro-
matography assay. Panel A to F show the results of the analysis of brown rice by ICP-AES and immunochro-
matography. #: number of samples of which immunochromatography estimated Cd concentration greater
or equal 0.1 mg kg~ to less or equal 0.6 mg kg ' ; m: slope ; r: correlation coefficient
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Fig. 3 Distributions of the ICP-AES estimates and
breakdown by the immunochromatography estimates

>0.2 mg kg~ ' ICP-AES estimates were omitted.
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Fig. 4 Distributions of the immunochromatography
estimates

Immunochromatography estimates are classified
according to ICP-AES estimates (<or = 0.2 mg kg ' ;
<or=04mgkg '; >04mgkg ).
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mg kg ' ICREL-L &, BREORAZTIZ 0%, BEE
DFEEFIT10% DT L% 5 LG H o7 (Table 1).
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Fig. 5 Comparison of immunochromatography and

atomic absorption spectroscopy as screening methods

The screening performance of both immunochro-
matography and atomic absorption spectroscopy were
evaluated using ICP-AES estimates as the gold stan-
dard. Panel A shows the relations of cutoff concentra-
tion and false negative rate (FN, immunochromatogra-
phy : O, atomic absorption spectroscopy : [1) and
false positive rate (FP, immunochromatography : @,
atomic absorption spectroscopy : ). Panel B shows
receiver-operating characteristic (ROC) plots (immu-
nochromatography : O; atomic absorption spectros-
copy : &) which are reformatted from Panel A. Data
points represent cutoff concentrations varied from
<0.1 mg kg ' to >0.6 mg kg™ ' in 0.05 mg kg~ " steps.

Hy A TE035 mgkg  BLET10% BT &%, 035
mg kg™' TlX 5.2%, 0.45 mg kg™ ' T 8.6%, 0.5 mg kg™
T05% &7 (Fig. 5A).
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receiver-operating characteristic (ROC) Fuv ]‘m)ll)’i’ﬁ?
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o7z (Fig. 5B). ROC 71 v &, FPF & TPF DX %
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574 =AY —= v FELLTEETRLELERED
HEREERLA-Z LICR S,
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ICO-AES DRI (r) 13096 THY, £ A7 27a< b
7574 —X0ERTH LaLl, BEkeBErREoR
AxRFIELS$T2 0y b 7EOFEICE, WEBELT
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B, SEDOAZ ) —=Y 7 Ti&, ICP-AES T 0.20 mg kg '
DT oMK BENO S HREZ DL, b ORAk
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v b4 718 (0.85 mg kg™t PAE) T, B@HE (BB
BRELTWERPo7 (Fig. 8, 4. 72, By M+ 71E
%035 mgkg ' & L7#&, FPFIX38.1% L/NERMETH
57z, (Fig. 5B, Table 1). D%, TPFA1 %25 & &
FPEIZ 0K DL %> T\WAb /2%, Fig. 5BD LI %
ROC7ay 2B oSN EZENE. ZLT, AED
ZEDPBRFRRETHIEZ L7720, HEOTT v FOEM
&, XAMABIR o7z EL NS (Fig. 5B).

EBIE 4 OBRBICBIIBLEROH FI T AERDGM
ERHETH I LIITELVD, BHKEZD 2002 FI125%
RLUINHEHR LR 37000 RIEDH FI T2 EBZER
LAERTIE, # FIVAEEDN 0.1 mg kg ' BLTFOFE
AEtRD 83.1% THY, 02mgkg ' UT2EDS LMK
D 96.7% IZET B LHEINTVEY., ZOREONS
PEEOFEHN ok LITNE, SEAZ ) —=V
roxsgE L-BERE, £EFHIDIEREON FI
YAEREDLEREELEATVEZEICRY, &EFHL
AUAHDOFERAZNRELLTAZ )V -V 7279 %
5, BIBFLEOELIHES L, L hRE (BREOREID
%) PORRENLE (BEEORENSSLZV) A7) —=
VIUNTETHHEELZONS, M, RBEIRFETDH
25 F39 A& 04meg kg EHOLKEEME LTH
BENBBEICH LTI, REPOBRENRY Y bE7
EERETHILIZHETHLLERIOND.
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Table 1 Summary of the screening by immunochromatography

ICP-AES
Number of positive samples, % Number of negative samples, %
cutoff point/mg kg ' cutoff point/mg kg™’
Screening

0.25 0.3 0.35 0.25 0.3 0.35

Positive 16 16 14 19" 9” 6"
(100) (100) (87.5) (9.8) (4.7) (8.1)

Negati 0¥ 0 2% 174 184 187
cganve ©) 0) (12.5) (90.2) (95.3) (96.9)

a) False positive ; b) False negative
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An immunochromatography assay system was evaluated as a screening method for cadmium in
brown rice. Cadmium concentrations of 209 samples were measured by immunochromatogra-
phy, atomic-absorption spectroscopy and ICP-AES.  Concentration estimates by immunochro-
matography and ICP-AES were highly correlated, with a correlation coefficient of 0.92 + 0.03.
The screening performance of both immunochromatography and atomic-absorption spectros-
copy were evaluated using ICP-AES estimates as the gold standard. A comparison of these
results using ROC (receiver-operating characteristic) plots showed that both immunochromatog-
raphy and atomic-absorption spectroscopy are capable of providing useful screening informa-
tion. In the case that the regulatory concentration of cadmium was set at 0.4 mg kg™, the most
suitable cutoff concentration for the immunochromatography for screening was shown to be at
0.3 mg kg, with false negative and false positive rates of zero and 4.7 percent, respectively.

Keywords : immunoassay ; immunochromatography ; cadmium ; rice ; screening.
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