NMCCH [FEFIHAFZEAA R4 14 (2006-2007)

PIXE /ﬁ'sctéﬂimn_t*‘l'qu )M \*ﬁ

I e PeRRECEE S ILARART O, hBpsERE . RIECRIE L AR =

U B R S B R e A Ak S s R e R
116-8551 B AUAL I X H B /A 7-2-10

2 BURUHR R SRR AR B R ER AR R B S B R SR P
183-8526 EHEEHRFF R TR A 2-6

3 WG 1R B K R S A 2 I e A E S Y
520-2192  BEA W IQEETITHE [ A iy

fHUE K SR A R T
590-0494 KPR FERRREHNEAICYE 2 T H

1 [FLC®HIC

Fx TAEMETOT IV =0 AOSHICHERR T T HEHE AT (INAA) EEEHA L TWD, 208
B.RBT O A FEB IOV A K AER (3Si(n,p)* AL PP(na)BAD IS T A ENRSLETH D,
COWELEOERIC BN FES LTS v F L— 3 > (LSC) 1B L O Bk Fih ke X ## (PIXE)
Eawl Uiz, R CIE, BENB WA LSCIETOIEEFMED -8 PIXE IEICEH S ZE &, SAPIX i
BLOHBEICI O BE Lz, ZTORE, HEETIIAEMREEYE ORIEE - 25EE BV —& &R
L7273, SAPIX {& TIIMRAEE « 2 M3 LT 20% 8 WMEZ R L2, ZHITETRICHY TUIED,
SAPIX {EDE M B s S Tz,

2 BHBLUAE

FAWT- = YEY T 1 IR TR SRS 6 f, BWRH KN SO AH U TH D, WEL. G THITFE |
WZRd,

LSC AREIRELX. 2 6 O REFEHY 30mg [ZIEAEE 2 10 2 TRYBEIKIL L. & DK m@&mmﬁ@
FePEE 2 FIF 572 NH,OH L., > FL—% 10ml ZH\ 7=, LSCETO U v OERIT., BE
#% 200 HEZE TO BOBRIARZ T35 2 & TIiTo72,

PIXE ARUEHASRLZ @ O JRALALEE (FEYEY)E ) 30mg+1In 2000ppm + FEfSEE 1ml) £, S %o
2 10ul i FTo & w7-, BEIZ NMCC T, U OERMBITIX SAPIX EB LA v V0 A& ki +8E
=X LI BETIT o7, MOBE LR O BIEOSA X, 5 E OEMEYE H OLRGEE Z W Tl o308
DK 7=,

109



NMCCHE[RIF e R # 14 (2006-2007)
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#1 AW ZEEyE

WE 4 A oT a— R4 i 4
Algae IAEA 391 Algae-391
Algae IAEA 391 Algae-392
Algae IAEA 391 Algae-393
Animal Muscle IAEA H-4 AM
Bovine Liver NBS 1577 BL
Bovine Liver NIST 1577a BLa
Kale BOWEN Bowen’s Kale BK
Horse Kidney IAEA H-8 HK
Milk Powder IAEA A-11 MP
Mussel Tissue BCR 278R MT
Orchard Leaves NBS 1571 OL
Pig Kidney BCR 186 PK
Pine Needle NIST 1575a PNa
Whey Powder IAEA 155 WP

IAEA : International Atomic Energy Agency, NBS: National Bureau of Standard,
NIST: National Institute of Standards and Technology, BCR: Community Bureau of Reference,
NRCC: National Research Council Canada

x2 BEMEDO I ARL ) VORE

W4 Vo (nelgdry) 7 AR (ng/g dry)

- PIXE LSC PREEAE PIXE PR A
Algae-391 12400 14900 14200 170 93
Algae -392 4500 5830 5490 170 164
Algae-393 17200 18100 15600 480 224

AM 6300 7000 6830 ND

BL 13500 11800 10500 ND 17

BLa 12500 11500 11100 ND

BK 4200 5490 4880 250

HK 11600 12800 11200 320

MP 7400 10100 9100 250 34

MT 5700 6930 6070 160

OL 1500 2300 2100 610 610

PK 12800 12800 12000 220

PNa 1100 1030 1070 2600

WP 16200 16400 16210 800
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%3 BEYWETOTALI=ULABIRY) v oFER

WE 4 FHIE AT il IE 7% RAEfE WG %]
Algae-391 19.9 7.5 4.5 62
Algae-392 36.7 322 30.3 12
Algae-393 107 90 71.6 16
AM 12.4 6.1 10 51
BL 3.4 NC
BLa 12.3 NC 2
BK 44.0 39.8 39.9 10
HK 11.4 NC
TORT-2 48.5 37.5 23
MP 11.7 4.3 63
MT 15.2 8.3 45
OL 429 427 420 0.5
PK 19.4 6.6 66
PNa 587 586 580 0.2
WP 57.1 40.7 53 29
o st A IE AT O — # IEAR O 100
HERTOAE

#* 4 t MEBF DY v BIUOTAI=U ARE (pg/g dry)

FAE (AT VS f/ E AT i 1E 14 SCHRAE FEHHEL%]
KM (11) 8300 16.3 8.0 15 61
I 4) 10700 15.6 4.8 11 69
Lol (11) 4700 12.4 7.7 16 38
i (10) 5710 11.8 6.2 20 47
JiFhE (10) 5210 15.2 10.0 18 34
fiti - (10) 4810 73.1 68.3 59 7
e (11) 3100 7.9 4.8 13 39
el (11) 6350 12.3 6.0 15 51
o (12) 610 12.6 6.0 14 52

%5 HERER LU SAPIX IBIC X AEEREF DY  ORIEE & D HER

WE 4 = 37 SAPIX % WE 4 = 7S SAPIX 1%
Algae-391 0.88 0.52 HK 1.04 0.61
Algae-392 0.83 0.62 MP 0.74 0.63
Algae-393 1.10 0.57 MT 0.95 0.65

AM 0.66 0.56 OL 0.73 0.65
BL 1.28 0.59 PK 1.05 0.72
BLa 1.13 0.60 PNa 1.05 0.59
Bk 0.86 0.63 WP 1.00 0.66
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%6 ERERIER X O SAPIX 1T X A EEWME OFIHE & O ik

JLHR OBk SAPIX ik bk
Mn 11 0.76 (14) 1.18 (22)
Fe 12 0.81 (15) 0.91 (20)
IS S Cu 10 0.81 (14) 0.99 (10)
Zn 15 0.86 ( 8) 0.99 (10)
Rb 9 0.76 (19) 0.94 (24)
13 0.58 (12) 1.00 (18)
LS S 10 0.51 (15) 0.84 (21)
Ca 12 0.62 (12) 1.06 (31)

113



NMCC ANNUAL REPORT 14 (2006-2007)

Phosphorus analysis in biological materials by PIXE

Y. Katohl, T. Satoz, Y. Yamamoto® , Y. Nakan04, Y. Goto' and K. Yamamoto'

'School of Radiology, Faculty of Health Sciences, Tokyo Metropolitan University
7-2-10 Higashi-Ogu, Arakawa-ku, Tokyo 116-8551, Japan

*Tokyo Metropolitan Institute of Neuroscience
2-6 Musashidai, Futyu-shi, Tokyo 183-8526, Japan

*Department of Legal Medicine, Shiga University of Medical Science
Tsukiwa-cho, Seta, Shiga 520-2192, Japan

*Kyoto University Research Reactor Institute

2-chome Asashiro-nishi, Kumatori, Sennangun, Osaka 590-0494, Japan

Abstract

We have investigated aluminum abundance in biological material by INAA. However, this method
exhibits higher value than original aluminum value by interference reaction (**Si(n,p)**Al , *'P(n,a)**Al) by
silicon and phosphorus in sample. Therefore, the correction for both interference elements is necessary. LSC and
PIXE methods as nuclear techniques were applied to the quantitative determination of both interference elements.
In comparison with the values of 14 kinds of biological reference materials, the results by LSC method agreed
with the certified or reference values. In PIXE method, we applied SAPIX method and comparative method to the
element determination. The comparative method was showed good agreement with the reference values, other
hand, and SAPIX method showed the lower results than about 20% for almost materials. This lower quantitative

phenomenon was also found in case of heavy elements and the reliability of SAPIX method was doubted.
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