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Fig.1. Sample on an Aluminum cup

Fig.2. Sample in Holder
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Fig. 4. Calibration Curve of Bromide in Brown Rice
(for 5 ppm addition)
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(for 50 ppm addition)
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Table 1. Quantification of Bromide in Brown Rice” 2. ZE MR
Concentration 1) iR
Sample No. (PPM) 75 L o Bk R A B ORBIEI I > T ATV, Bro
1 1032 Kafit & L7250 /A E29.950° 12 B W CE A I E 2 B —
TN L R L.
2 1.172
2) BE TIRME
3 1016 AL, BRI L7 AR R D S LIE L, B L7k
4 1.089 HEFE (o) ZFINT, BEHDT1pglgl i%iE LTV 5Bro
5 0.970 TER TR A RGE - fesd L7=9 (Tablel) . ZOHERE, o
6 1.094 (n=20) =0.0678TdH ¥ HATHITFIEIZ L > TRDBINLD
7 1,035 R FIREIZ106 = 0.678 TH 7=, £»T, RELTWVS
ALLEIZHB T 2BroE & FRMEL pgly W% THD Z &
° 1002 RRENT,
’ LSt 3) HERUHE
10 1.056 ﬁf&@ﬁf®ﬁﬁ1iﬁ%k7%/i@,§§m~
11 1.078 120%, PHTHEEL0% LT K OVENIEEELS % LA T & 8 iE
12 1.102 7o, ZOfER, BrifEES0 ppm & US ppmE H 1T, Ht%
13 0.880 (AR L7, B ORI IZ ST ORI, Table 212
~LTz.
14 1.061
15 1.020 3. EEEEE
16 1.036 WR304E10 H > B A Fn34E12 H (S HUATHL N Titi@ LTV
17 1.119 7= [E N PEL6E I I pE 215 FE D 2 K803 K (Table 3) [Z-oW
18 1079 T, REZHAOCCEEFEL FM L. ZofE, 150k
FVBr1pg/g (1ppm) ORISR S, TR EEH
o 1195 (50 ppm) XA Le o 7.
20 1.055
Average 1.060 ES L o)
STDEV 0.0678 Lokt g b UTo s X T 2 W= BFE O S0
CV(%) 6.390 EOZEMRHZ 3 2 e 7. ZORE, KB TRdh

*) Add 5 ug/g, n=

TR % AR A | 2 B 2 3R BR IR O VR T A BT A
Y OBEEIZEES L, SWEOZYER R TE . F
7~ KRIEICBIT D ERTIREIRL pg/gs L7-. FRB04E10

20

Table 2. Validation Results of Total Bromide in Brown Rice

Within- laboratory

Trueness (%) Repeatability (YoRSD) o
Analyte Reproducibility (%0RSD)
5 Hg/g 50 pg/g 5 Hglg 50 pg/g 5 Hg/g 50 pg/g
Bromide 96.0 97.5 3.2 3.9 4.6 4.0

n =2 x 3 days x 2 analyst
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Table 3. List of Brown Rice Samples” H 7B A 3412 12 BUUE N CoE LTV - 1638 1T L pE

Variety Shrmes LHKBOMEHC >\ CHIEME AT o7 2 =5, 1IEHE D1
Akitakomachi 16 Ho/g (1ppm) ORHHASHERE Shvind, FREEIETEE (50
Koshiibuki 2 ppm) (I L7257
Koshihikari 24
Date masayume 2 X [N
Tsugaru roman 1 1) AGRAEEEN B ARSE SR - AR - TEME19901F
Tubuzoroi 1 - 1841995, 1553-1555, 1995, 4R, AL
Tuyahime 4 2) @HTET, @RS, KL, i ST
Nasuhikari 2 B, 50, 134-137, 1999.
Nanatsuboshi 1 3) EAFBE EIRR ML BR ML ETERN - R4%81224
Haenuki 4 W1, RATPICRE T L REEICET RBIED %Y
Hitomebore 6 MERHI AT A R T A O—HBAEIZ DWW T, FRk224E12
Fusaotome 1 H244.
Fusakogane 1 4) EAGEA - N EFIC BT B RIEMEOE LW 0
Masshigura 4 7 OCHIEM” & OHTE” IS 72ic, 52-59, 2011,
Ginga no shizuku 2 H P L2 Rasl, B
Sai no kagayaki 1
Shinnosuke 1
Seiten no hekireki 3
Touhoku194 1
Moeminori 2
Satoyama no tsubu 1
Total 80

*) Surveyed between 2018 and 2021
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Validation Study of the Analytical Method for Bromide Detection in Brown Rice Using X-Ray Fluorescence Spectrometer

Kyoko KAMIJO?, Sanae TOMIZAWA?, Yumiko YAMAKI?, Takayuki NAKAJIMA?, Kazuoki YAMAMOTO?,
Tomomi TAKADA?, Yoshie KOKAJIZ, Shui WATANABE®S, Yoshihiro OHSAWA?, Kenji OTSUKA?, and Tomoko YOKOYAMA?

A validation study was conducted for an analytical method for quantifying bromide in brown rice using X-ray fluorescence. The
method involved finely crushing the sample by a mill followed by drying the sample by a re-circulating batch dryer and pressurizing to
make its pellets using a pressure molding machine. The bromide concentration in the pellets is analyzed by X-ray fluorescence. The
moisture content of each brown rice is obtained from the weight of the brown rice before and after drying. The bromide concentration
in brown rice is calculated through multiplying the measured value obtained by X-ray fluorescence by each moisture content as a
coefficient. In the validation study, the concentration of the added potassium bromide in brown rice was 5 and 50 pg/g and analyses of
the two samples were performed by two analysts in the span of 3 days. The results showed that this method met the target values as per
the Japanese guidelines for residual agricultural chemicals in foods, confirming the validity of the analytical method. In addition, the
lower limit of quantification of this method was 1 pg/g.

Using this method, we investigated 80 samples of brown rice from 16 prefectures distributed in Tokyo confirmed that 1 pg/g (1 ppm)
of bromide was detected in one sample but did not exceed the maximum residue limit (50 ppm).

Keywords: bromide, brown rice, X-ray fluorescence, validation study, lower limit of quantification,
maximum residue limit (MRL)
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