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Validation of a Simple and Rapid Extraction with Hydrochloric Acid

Solution for the Determination of Cadmium in Brown Rice
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Public Health and Consumer Sciences,2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan

An atomic absorption spectrometry (AAS) method was described for determination of cadmium in brown rice using an
extraction with hydrochloric acid (HCI). Compared with an official method, the sample preparation was simple, high
throughput, safe and low cost. The method had a good linearity (r2 > 0.999) in the concentration range 0-0.4 pg/mL. The
recovery was 91.4 %, and the relative standard deviation (RSD) for intraday precision and interday precision were 4.6 %

and 10.5 %, respectively. The proposed method met criteria for metal analysis in food (Notification by Ministry of Health

and Welfare, Japan).

The method can be applied to routine screening test for monitoring the cadmium content in brown rice.

I [XCHIZ

A RI YA, SRR Y, RIKTIAAFE
TOHEBSETHY, LIRS L2k - TEREEH
~PE S AL, TN END 2 ERD L. IR
IULE, K B, RE A, BREZO/MICE
FNTVER, FAEIZBW Tk BT S EE )N
KbZ<, HRADD FI U LD HEBIEO4EITK
IZHERT 2D EHEE S LTV A,

KFDH R0 LPEEIZOWTITREATEIZBW T
FEEEERE SNTE Y, EkIT 1.0 mgkg Kl Th
ST, SERK22F4H ICERREEHE (CODEXEU) & [FlkR
D 10.4 mg/kglh F | ([ZIE S 7= CER%234E2 A fitif T) 2.

fFERL

*k BIRIFERSE © T652-0032 A= i f2 i X 5w T 2-1-29
FCR RN IR ATE R A ERT AR e o 2 —
TEFERI S A plEL

SRR TIE, ER224E2 A I B DK D
0.79 mgkg PR ENTEY, BOLE « AT
5 BT, Khoh RI U AREOEFITEETHS.

ZKFT R0 LRBRONEEINT, Wile-RRRIEIC &
LA E, FL—FEIE LT TF AT A H AN
L UEEF R Y v A (DDTC), VAL A T A V7T
N7 hy (MIBK) ZHWTH R U A% L— MR
& LTI L—AJRTIRIERER (AAS) CTERET 5051k
Lipo T (Fig. 1A)). LovL, MBI OBREES
ARSI X 23R8 ORI EOIZD, BEIVE
MENSHIHECH D Z L EOMENS 5.

—J7, B OIXRTLEEAE S 2 B ks K B
Stat(fiBi/ N\—F—2 U v FL) EERIAASE BSHE
CUF, TEE) 2HELTWDY. ZOHFETIE, Hik
IREEE A WD Z L CRBEZFEBLL TV D, kW
727 L— LAASIEE BT, BT ORI Tk
BEAICHERH D B BN, ZOT-OARMRTIE,
PHZ L—L2AASHHT D701, Mgk OW R 2%



Y]

Brown rice 5 g

(B)

Brown rice 3 g

— HNOs3 20 mL Grinding
Heating [¢— 1 mol/LL HC1 10 mL
Cooling Shaking for 1 h
Filtration
— HNOs3 20~30 mL 2, H2SO4 3 mL \
Heating | Filtrate |
A 4
Ashing product \

tartrate 5 mL

[¢— Aqueous ammonia

[¢— 2 w/v% DDTC 5 mL

[— MIBK 10 mL,
v

| MIBK fraction |

A 4

| AAS analysis |

[€— 25 w/v% Potassium sodium

| AAS analysis |

[¢— 40 w/v% Ammonium sulfate 10 mL

Fig.1 Sample preparation for determination of cadmium in brown rice using the official method (A) and the proposed method

(B). A lower-case letter () indicates that each 2 mL of HNOs is added until transparent.
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Table 1. Comparison of cadmium measurements between the proposed method and

official method

Cadmium content (mg/kg) @

Sample Quality ..
b Official method Proposed method
assessment
The 2010 survey sample 0.377 = 0.030 0.351 £ 0.005 0.333 £ 0.010
(n=113) (n=5) (n=6)
The 2011 survey sample 0.428 £ 0.039 0.436 £ 0.010 0.391 £ 0.039
(n=107) (n=7) (n=10)

a) The mean *= SD.

b) The mean values among the participating testing institutions.



Table 2. Accuracy and precision of the proposed method

Intraday Interday

Accuracy (%)  precision precision

(RSD%) (RSD%)
The 2011 sample 91.4% 4.6 10.5
Criteria ” 80~110 <10 <15

a) The mean value (n=10)
b) Content: 0.1< ~ =1
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Fig. 2 The distribution of cadmium content in brown rice
from Hyogo Prefecture (2011). The total amount of
sample is 35. The cadmium content was determined
by the proposed method.
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