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5, TIT, EBROFERFNEE Table 117 L7,
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[zg/gl

ESR Integrated Intensity

Scheme 1. ESR Quantitative Analysis System in the Solid State
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Table 1. The Method for ESR Quantitative Analysis of ‘Mn* Weights

(F &)

1. FBHEE(0. 1g),
o #EfkF b U A (A, NaCl) i KOH & (NH) .S (& TRHE L. Bifkas & LT FiAD
(HETRE) TIRE,

3. BBHE NaCl THi® 5 (NaCl 3. 0g TEIRKER & L. 30 DRREMAY.

A. KASHEFEL40T C T 12 B, FaC TREZHIR 5.

5. FEEED B bnm ¢ DAL NUR BURHE I _EFRORIRE 0. 8g AN D,

6. —FEafE T CLESR BIE (& — PR, FHRIGERRN O A EICRRE & [
@ EHEREARE T Z0 A OREREERL TH
© #ikatEly E3 L A U A CRIE L ESR RIE S ORI EERD 5.
@ ESR RANE B ORESE GRE) 5 6. M BERET 5.

3. ICP-AESTOMnEEEMn > &L OB

K%%@5B‘%ﬁ@%§bt®m\%%E@NaCl%%é:tf%otoﬁ%ﬂ
Ao A BRI (99, 09%) Th. Mn 2 AN< HELL, RRIEIK CTEMRS L T LA
¢ EER. BT LTSy MERIC L AR V0V EET, E S RIICEHMED
NaClABbne 0%, MEOM > & ¢EEy L 715 Eo7, 1CP-

AESKKEAMnaELMn 2 &L OBIBIRIIFig. 1IRLTS
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Fig.1. Relationship between Mn Weights and Mn ?* Weights
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Fig.2. ESR Spectrum of Mn?* in NaCl

-295-



14 16 3

8 *
Nmf&//' (5 B i
NaCl ’0
e/ 4| ¢
g 5 ¢
0e '
0 2 4
ESRIENNE
[X10]

Fig. 3. Working Curve of Mn* Weights by ESR Method
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Table 2. ESR Quantitative Analysis of MnZ Weights in the Solid-Foods

Mn®* Weights

£ - EHLOEY HEEEE T ) 0.16ug/ g

NaCl, Fojtfise - EESHTH 020n g/ g
BRM D& 038u g/ g
BNt (—FHR) 029p g/ ¢
LI (HABEE) 0201 g/8
T IVEE 070z g/ g
FROHEE - FIF 195.00. g/ &
FIEOFRE - PIEIEIE) 90.00u g/ g
NAECAHDAFERL LA ) 216.00u g/ g
A ERABAGERD &Y T8 113002 g/ &
INA B A H AFRAPHREE) 50.75u g/ &
RERMA) 6140 e/ g
RN, K 1650 2./ 8
KREFRE 4787p g/ 8
REHFERR) 36.60ug/8
B A3 1587, 2/8
B A 3 A8IR) 630pg/g
RV ET T 4535p 8/ 8
BEROT AV 2750 g/ 8
oD YRR 780 g/ 8
BEs0DY 760p g/ g
S ERIHT A 120ng/8
E-2i3 232pe/8
FEEH SRR 2.00pg/8
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5. Mn?*EOEESWTHERLEER

AENXE SREBMHIEICK - T, RAEL TE 2, ZOREERN Table 2, 3 D&Y TH
57z, Table 2 TIHFEAARKBIIMAMn > "BIX 0. 164 g/ g THH . KKK - LFix
0.20u g /g THY, EVINEET0.70p g/ g Thole, FIEOEREKITX 195004 ¢
S gl EholN, THRITER LD EADAK R, BEET) D 216.00, g
/g Thol, BEEMOMn —SOD (FEHEBRHEREE) HREME L TORMER
BX I, HEMIC, Fig 4 WRTEIRANAA EANDREDE SRARY bk, AAKD
Ry =2 DERERDH o7 U, Fig 4 Tik g =4.2 EIZ Fe" DINLEOBEEN RS
Niz, Tofh, EHE @EK. BEREOMn T BEMB I LN TER,

Pw 1.00 m\
Fd 300000
SW 250.00
ST 4 min

MW 0 500

)
s

Fig. 4. ESR Spectrum of Red Hibiscus-cha at 77K
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£ 3 EEEMICOVT, REMHZLOEFRELE, Xy MR M OBRKIEA—T &
HEEEER L, =T, £ EEHZ LTWA SH2382.00n g /g L E 0T,
e OIRIAEIL 1.60n g/ g & Ehott, ANRIZTHF -4 THY . Mn *IIENEICR &
LTHR &N 5 LR T, ABROBETH D,

Table 3. ESR Quantitative Analysis of Mn* Weights in the Drinks

Mn* weights

0944 g./ml

At B

St BEER 090y g./ml
A A% 059 g /ml
K#t &% 0.57u g /ml
AR E— 100.00n g /ml
S v—n 82.00n g /ml
Kf v—nv 71.00n g /ml
Y#H bv— 45.00n g /ml
B v—n 35.00n g /ml
K#t FiaE 1.60n g /ml
NR 0.48n g /ml

6. EHHE L EEEHHEOE SRARY PVOER
K. BREHTIEH DN, K218 u‘:%?ﬂﬁc‘:ﬁﬁ%iﬂﬁk:owfﬁ&nfﬁﬁfcb\o
HEhE, ESREBICITRRILY 733 A(MgO)HIZMn >t Ea—7 U7 EyERAR A3
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LIAT, TTIORLEL S ICEMRIRIMn 22 038 g /g BRESG TN D, ZhE
500~600°C THERETHIE Y. Efm Ok~ %2 T AMgCL)IX MgO &729, ESR
2~y P VEN BRI - MgO L IRE—ET 5 2 & ASHIA L7s,

7. EHHE SREBSITEOREZ

E S RABEMTICET ST & % B L, MbTORAE LT, NaC12Mn2*
BOHADLE T, —ODERE/IZ LN TE, ESRIEFHMHEDEEZ XY vTFT5
BNIOWHERTHY . SEOLIITA AV ORET, TOBEZFTE LAY v b2
FEhie,
SRIIN—RERDFEEREL T, ZEEOA IOV T LR RSB S0
5ThHAI L. IbFIXb b A A, ELFELEH» L OWREFREIEL S D L Bbh 3,
i, SEODTROITERN? L. AARKRNA EADAKITITELL OMn * T ER
EEhd Hol, 5%, ThbESODERMIEE BEXAbE 5 & BIREN,

AW DT> Ty FRL 14 FEDOY NV b - S A = AWM OB FE 2517 T2
ZEERL, MFEET S,

(3ciER)
(). FEmEIER, BMKIWLEF. 5. 37~41(1994 F).
(2). KEER - LNE, EFACUVHB—FHMOI/oxy I 7 ¥—ar—,
R AT 4747 2, (1989 4F).
(). Ro#d&. 1 CPRADITOERBLIGH. EHREI AT 47427 2, (1986 4).
4. AREE. TR IBFEEY VN - P = AR B A FAEE, 119 (1994 4F).
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Spectroscopy Studies for the Microelement Ions Weights
in the Solid State of NaCl - Foods

Hideo Fujita* ** Hiroaki Ohya-Nishiguchi***, Kunihiko Tajima®,
Souhei Fukui*, Satoru Tanaka® , and Toshiaki Watanabe™*

*Faculty of Integrated Human Studies, Kyoto University
(Present: #%*School of Humanities for Environmental Policy
and Technology, Himeji Institute of Technology), ***Institute
for Life Support Technology, “Department of Applied Biology,
Kyoto Institute of Technology, and *Horiba Limited Company

Summary

In our investigation we paid a lot of attention to typical NaCl-foods, from which
we observed very characteristic manganese two-value ions ('an*) signals different
from usual Mn? patterns so far obtained. Electron spin resonance (ESR) signals
unusually conterminous a very sharp line at g=2, which is assigned to be kind of free
radical species.  Another signal is due to Mn?, which gives six hyperfine splitting
with equivalent intensity owing to the nuclear spin 1=5/2 of Mn nuclei. In typical
NaCl-foods, however, the Mn™ signals exhibit non-equivalent hyperfine intensity
with relatively much higher intensity in the central groups.

Microelement ions weights in the solid state of NaCl-foods were developed by
means of ESR. These Studies were reported Mn* weights of NaCl-foods, for
example, Uji-cha(maccha); 195.00 » g/g and red hibiscus(Hibiscus sabdariffa)-cha ;
216.00  g/g. The data suggest that are related with the effect and the mechanism

of Mn-superoxide dismutase (SOD) .
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