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Scheme 1, The reaction mechanism of proposed method
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Atg: Absorbance of blank test of test solu-

At — At )
—— ——OXC X1333X2
As — Asg tion.
As: Absorbance of standard solution. C: Concentration of Hy Oy in standard soluti-
Asg: Absorbance of blank test of standard on (#g/ml).
solution. 1333: Rate of dilution of extractive solve-

. nt with water in sample.
At : Absorbance of test solution.

Scheme 2. The formula for calculating the

amount of hydrogen peroxide.
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Table 1. Analytical results of sample by proposed method

Sample HgOgadded Found ug Mean Cc.V Recovery
(pg) (range, n=26) (ng) (%) (%)
Noodle, boiled, 0 139— 141 140 0.7 1000
udon - 123 259— 264 263 0.8
Noodle, boiled, 0 0 0 992
buckweat 123 11.7— 125 123 2.2
Fish jelly products 0 3.0— 3.2 3.0 4.1 1065
(Narutomaki) 123 157— 1638 16.1 2.3
Fish paste 0 1.2— 1.3 1.3 3.1 992
(Kamaboko) 123 128— 141 135 3.5
Hanpen a) 0 . 30.0— 320 30.3 2.7 922
106.0 1250—1300 1280 2.8
b) 0 . 27.2— 318 294 50 972
106.0 1290—1340 1320 2.4
Herring . roe 0 165— 175 170 3.5
123 29.3— 309 30.2 2.9 1073
24.5 43 2— 440 434 0.7 1077

a) and b) were same sample .

a): Volume of methanol for extraction/Weight of sample=10, and its value was
uncorrected - values. ‘ ‘

b): Volume of methanol for extraction/Weight of sample= 2
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React on of Buthyl P-HydroxyBenzoate with Potassium Nitrate or Sodium Nitrite

by Irradiation of Ultra Violet Ray

Seiichi UENO, Mutsuo ISHIZAKI, Noritaka OYAMADA, Fujio KATAOKA

Ritsuko MIRAKAMI, Kahoru KUBOTA, and Kaorn KATSUMURA
(Ibaraki Prefectual Institute of Health ; 4—1, Atagocho, Mito—shi, Ibaraki)
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Fig 1 Thin- layer chromatogram of mixture
solution of PHBA-Bu and KNOj or
NaNQ; by irradiation of UV-ray.

A showed yellow (Rf=071) ,6 B showed
yellowish -brown (0.63) , C was PHBA~-
Bu (0.13) , Dshowed pink (0.08)and
E showed brown (origin) .

Deve loping solvent ; benzene: chlorof ~
orm==4 {1

C B O RSERY O S BRIE SR RS (RS
=0.71) HEME O HEREZ KA 7R, Buthyl
3—nitro—4—hydroxy benzoafe (IFBNH &1
T) THELEMHUPE Lo FDRRT PLF—2 E
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Table 1.

Spectral and elementary analysis data of BNH

oH
Structure NO2
COO0CuHe
Propérty pale yellow liquid substance
Spectral data
Mass Mt 239 )
NMR —COOC4Hg (1.05ppm 3H, 1.63ppm4H, 4.36ppm2H)
~QH(10.86ppm 1H) Ring — proton(7.23ppm 1H,
8.28ppm 1H, 8.83ppm IH)
IR —OH 3550, -NO21320d' 1570 cn
Elementary analysis data
Found (%) Calcd. &)
C 54.65 55.23
H 5.53 5.48
N 5.75 5.36
3+2 L HHPTORRE : ol
Ls S5 TOPHBABu SWEBES X CEMR
H & OO % 38~ 5 BEESERR & LT, PHBA-Bu I
CRER A E e RERBIEE £ TNENK 5 BREICH L
BLiLedHlm1l00mAE, SEHEPBALLEND - B
SR TEARBH AT, B NHEROH L RE 2
Utco BB L & 5 it 5B NHAEMES 270010 7o
FASHKICS 0 mb 7 o ok v s AIA T 2 0550 & =
50U, BNHA /7 vokvas THEH LUz DK, |
L& lhORERAO—BS 7 0 ok vs BICET | e
LT Bz, BNHECOSDDODEED T HILL Y
BENAT LI ae b ST 44— (HF76E NE 0 €>Dﬁf

20mxEX300m, AHMK: 72 akhrs, HH
B L B mesmin) REHL, BERSES ) AT
REIE, /oasvsEZBOTBNHEEH LK.
ZOBRMBEEKE s TREBMEL TLCItft L1,
zOHEra~v V75 LEFig. 2 RIS Fig.
2»5BNHORIMBICHET 2 WA HEEHHE LR
LTNBC bbb, 20T ZOERBMAENX
Loz L TEOYEEME L, TOMBEE 2
©92+3, 242 - ABERLEEBTCCBLY

G C—Mass HF LIz &£ h, GCoOME% RER
BB ILUHATRRRY P D ZTNENHE b ICBNH
DENE—FLIDT, LRt THPHBA

Fig. 2. Thin-layer chromatogram of ”Shoyu,,
by irradiation of UV-rayo
A was same spot as Fig. 1., B and C
were unknown spot and C was PHBA-Buo
I . ”Shoyur which 5g of PHBA-Bu
and 5g of KNOz or NaNO2 had been
added to “Shoyu, of 100ml were
preparedo
IT :”Shoyur Which PHBA By had not
been added were prepared,
Developing solvent; benzene ichlor-
oform=4 ;1
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Liquid-chromatogram of BNH
and Reactant by irradiation of UV-ray.
A: BNH ; B : Reactant of PHBA-Bu
with NaNOz.

Analytical Condition : Column ; 2.1
2. 1. X 500mn | Packing; HITACHI
GEL# 3.0.5.0., Eluent ; Methamo! Flow
rate; 1.5.ml/min Detector ; Wavelength
tunable effluent monitor (4.20nm)
0.3.2.AUFS

Fig 3

By 2BNHOLEKES LT & RBEREBEELZLT
Kbt TORKR, ERBELORBIKENTE, A
KHUARBPTOBNHOERECHLT, ¥8 0 %D
HERESEG S, WBELDORBIECENTE, B
NHDERBDBED SN oo THT L5, PHBA
BulREBRIE L DRISIKEABNHOAERIIT, #7X
DENREINFEIRT 805 3 1 0 mEl FOREHFRIC
BOTRCSbDEBbn, EHREL IRLERE
BLEBACEMBEIONLLHAREIOK, CLdD
BISHBIC OO TS b LA RFHT B2 FETH %o

4. # B
PLEonE®giIcEy, (1) PHBA-Bu IWiEiEs &
VEMBIE ERARRBHETTRIGL, FEEKE= b ait
AYBNHBER 4, L& dhhicd »Td @k
FIBEBROBBONE L NP Mo, (2) B
WRIELORBIKBOTE, 77 2BOFHPIKEHD
THBNHMBEKINZ Z EMHLMICE > D TB
NHoOEE (E9FEHE) €20 T b LA RHT AT
ETH B0
AEOBERO—IMITE 3 2 MARFHESES (FBM6L
F£108, M) eBOTHEELL,

RO —8 I RAAEMSE 2 BEZHRM RS EE
ALt

X [
1) AiFEH EEEHE— SNLBAZE BNS D RKE
WEMERAER 14 33 (1975)

2) NIERE FiEEE LEE—- FEAATE
HEDDF ARE»IZS BHE RPHEFER
15, 33 (1977)



ENEBETICEBIE 5 +F v REBH 7571
EHHB AV Y A BLUEBERF MY Y LA EDRIG
HKPB NHOEYIEREITONT

Lt®H F—- AW M- NMNUBRAIE - FERLHE - NEODF

AGFEBEMES - B

B (GORURMAETT )

Biological Activities of Reactant of Buthyl P-HydroxyBenzoate with Potassium

Nitrate or Sodium Nitrite by

Irradiation of

Ultra Violet Ray
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“ Rec—assay AR &. MIKICIFBNHEZT & b
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Table 1. Rea-assay of BNH and Control
Growth  inhibition )
Mutagenicity ReF(17TA) Rec A5 Difference of inhibition
Acetone - - , —
DMSO - - . -
P HBA-Buw¥! - + o+ -
BNH)Z + - i #
BN k3 + s i +

k1 PHBA-Bu was dissolved into Aceton (5 %)
k2 BNH was dissolved into Acetone (2.5%)
*3 BNH was dissolved into DMSO (1 %)

no inhibition zone
length inhibition zone less than 5 mm
5~ 10mm of inhibition zone

10~ 15mm of inhibition zone

+
iy
il
il

length inhibition zone more than 15mm

“HFg 1 Photographs of plate in the rec-assay of BNH
(1) BNH: 25 % Acetone solution
(IT) BNH : 1.0% DM solution




TableliC/R Lz Lk Hic, BEHEDOT+ + >~ , DMSO
i, FESHEEDSNT, PHBA -Bu@A&FHIL®
23 b3 B3, Recd Red DBk D IC MR &
NINDT" Rec~assay - BHENELEZL 5N 50

ek L, BNHOBA I RectEReE OFHD
HEBEIEECERDEMNRD 5NIDT" Rec —

assay , GHHE SHIE Lz,

%%, BNHOSRERCHUTHEENKCERT S
EbEAONBIY, BEERANT LR & RAKRTER
RSN ECH, BEBIHFERICKL TERZEVTE
B ofchs, EBEWEREER & RBRTHRENE 6N,
(Table2, Fig 2)

Table 2. Sensitivity test of BNH and Control by using Yeast
Growth inhibition
Wild strains Rad mutant strains Activiti
ctivities
(5288C) (1191-5D (rad 1, 18, 54) it
Acetone — — —
PHBA - Bu¥! +- + —
BNH*Z + 1 +
%1 PHBA - Bu was dissolved into  Acetone (5%)
%2 BNH was dissolved into Acetone (2.5%)
—_ no inhibition zone
+ length inhibition zone less than 5 mm
t length inhibition zone more than 5 mm

Photographs of plate in the
Sensitivity test of BNH by
using Yeast

Fig 2

BNH: 2.5 % Acetone solution

4., #% E
REXPHBA «Bu EREES X CHERIME & 5%
ABBHTEBONTRBEIEZEFEETR = 2ttty
BNHMERSNG C ENHHALEDT, BNHOE
BEBEMEEZBRLLHIC, BEEEIVBRICISRK
SZHRERE 70 - R, BENAERERL R CE

BB ET5 ofce COT &, BN HRBEDDHE
A hET B BETORRYETH S DN A ICEGE
EZ3CEAEBHRLTNS Y, BNHI#BIEEEEE
BTMEEELOND.
PlEnERCED, 4%, BRRNMELTHNS
(taic > TR, BICZDSDOERDHTLLT,
RN E BRRSEDTREE &V HBEAP 5ST5
BT 2 RENH D EELON Do
BAkbBICHID, EDERRBRICHO>NTHE~ B
H2E 12 72 O 2o [E LB EEM R A RGBS IR
ZEFINEE, 7160 KK BRERR AR EER
BT ERICER I LET.
ABOESEIBAREYSEI THES (BM5 244

B, Ei) KB TRELI.
AFFRD —Hid KFEL S 2 MEFFLHR @EE
RS
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YN mmEE I 3 BHAELHEWEF M) v 4,
WBAV s EORE (1)

INLFRRIE « RlgEEd « FHE— « FRATH
MEODF - AGREAMED - BHE CREEAERLH)

Reaction of Butyl

nitrate by irradiation of ultra

Hydroxy Anisol

with. Sodiumnitrite, Potassim

violet ray .
Noritaka OYAMADA,6 Mutuo ISIZAKI

Seiichi UENO, Fujio KATAOKA

Ritsuko MUR AKAML, Kaoru KUBOTA and Kaoru KATSUMURA

(Ibaraki Prefectural
Ibaraki )

1 & =

BRRIIOBERESERGL, ZRBICER IO
T AbEHIC O N TRBEE LR EME S -l &
LT, BREE ST I VEEDORIBIKKAN—=
VT VDERS S DL, ZDMDENYICE LTD
RN IS0

BALBIIEFIZE  ARICRA S T B0 ek
D TERALD 1L B A 7T » fo A Fdhicidnk s & LTHE
WA + S EURMEBRA FOE ST LD HBHEL B 5o
—7, BRAGBEIE S R Lic & M2 AV A iR
BLULLBE&CE, ChoaRPOEMEBA 4 v BRT
iR A & v EHEBKE L, bEBORMET, WEM
TRIGHBE L, FHicdbe&Mesms 5 WiEtknsd 3
EEZ, FTOEBERE LT, $ARHTETE7
FreFoxyr7=y—n (UFTBHAEKYT) &F
WA+ v EDORBAERS, FEEKE= a1 —
hydroxy—2—tert —butyl —4—1rux)1et hoxy—6—
nitrobenzene #4933 C LA ER Lo BEHSRO
A& KRN ERY LR, X(LAMRIBHAE
AV LEDOHTOERINZC LA ONLEN
fzo X BT, BHA EKNOs.,-NaNOQz EDHTENZE
N, 4EDO =t ultdPbERINICEBHALIE
W ofco T, BHADHERABRBE LILEEICI,
IhETHEINTHSIBHADZEBK 28 2,3 —
di — tert —but yl —2—hydroxy—4, 5—dimethoxy
—biphengl ether, 3 3 —di—tert—butyl —2, 2/—
dihydroxy—5, §—dimethoxy biphenyl BlSHc 5
OMBERMEBBRAE L 2DOTEDLETRET 5,

2 EmAE
2.1 ZHBEBIURE

Institute of Health; 4 —1, Atago —cho, Mito,

A AR E ¢ RIRESR T AR B R KR
T100V, 230W
HEE : R IRMU—6MG &
NMR :BAYZR—20 AH
ROAIWREST B w2 1 51
T7Fre FosvrT=y—1 (BHA)
NWTEHER UbDEM O,

1,4 —dimet hoxy—2—nitrobenzene ! = % / —)'T
BHER UL OERN,

houssu=bs37 (TLC) Ay hyrv i+
— € 6 0(Merck K58) 100°% 3 0MHEHEA
LicbDERBWOIC,
HwEoso=ts57 (TLC) By )Aasrnv i -
EHVBO0PF 25 4+366 (Merck #i4)
= EREERE U,

soohkas su= s 7B (Foys)

Gz —Fn, RvEryBLU¥n —~F 4 v3EY
BT R FRE) 2RV
HEEARMAKE LT, ORMz—F v e v EY
(5:1), @n —~FHvex i/ —n (5. 1)
@RvEYVen—~FYy (111), @RVvEV -
/=0 (10:1) AN,

2.2 #®& fE

22«1 HAMORS

BHA 1 8g FHEME S ) 7206 9g % /cidmER
Ao al10lg (Bakl 1) 2RE30 0mD
GHEE=/m75xaiceh, 248/ -nve-Kk(4 1)
BHEL1OOmEMAbDOEEARBERKENLS 30
BNt BICES, HRBALEBL 1 BRERT
EHmAERE Lo

2¢2.2 @EBso=t+s374— (TLC)

ey Y A



FL—1+1220emX 2 0emafty, EX 0. 25m
Ly 100°% 300MBEENLLLDERN. BB
13155 ERECEEEE OV, UVARHSBEAL
TR DRER AT~ 1o

223 #HR7o=bs374— (GLC)

HsEL&M%Table 1ITR L1z,

Table 1 Operating Condition of GLC

I nstrument Hitachi 063 type

Column Glass column
length 1mX 3mm

Oven temperature 100~260°

Program rate 2°/min

Injection temperature 280°

Detector temperature 300°

Liquid phase ov-17 15%

Carrier gas N,

22«4 DB XCRINERDO BEE

Bet A m—% ) —z NRL—4 —CRET, 40°
TRE L, BB L UORIGERBE 7 ook v aT
i Ulco MR A 2me % CTRIEE SR, SEOR
hr—FVCERSE, CORICONTHEE 2 3m,
EIX300mDH72E2RANTY Y AF vt
574 —REMUIe n—~FHrexvEYy (511)
500m, <+ 600m, /aokin 60 Ont
R, 2~ 3m/min OFE S TRKREREE, 100
m 3O Ute o RIBHEEE BT BiE%, RS0 =
By PERBDULBBEITTLCEL DAL, BH—
DWDT S I Ya vESRL, SRSEEEE L

3 EBRERESIUEE
BHA@I&/—W-KEKK%ﬂﬂ%E%bL%
m»?fmﬁiéﬂfwéﬁﬂﬁﬁ%@rﬁﬁ%mb
S LREBDORIEHET 2D ELIT DD THRE Uize D
WT, BHALHMERF bV oo XUMBRHY YA
EDRIGHEIC DN THRE Uzo

B H A D 53fR#D ¥esd
1KBHAD T & /= « RBEICEARE

3.1
Fig.

Peak hight

Peak hight

358

372

3:) 40
Retention time
Fig. 1 Total ion monitor chromatogram of the

substances in the mixture solution of BHA

after iiradiated by UV—ray.

0.01M BHA in 100ml of ethanol *H,O

(4:1)

RS LB DERYD + —svid ez —so<
b LERUIC, Jue bS5 A RICEHD ©—y
BHBULIEDT, #7546 70=b0574-BXUT
L CeRil VERMDOBEBET ~7co ZDOER, BH
AD r#I8H & FMIC 2—tert —but yl —hydroqui-
none , 2—tert—butyl— 1, 4—dimethoxy benzene
BLUBHAD 2RBO_BEAMNRIE XN, 35, ¥
SRIBATC r RS TRA SN -7 2—tert—bu
tyl—quinon# KUFBHA O Z 8K D x F vy 3,
é—di—t ert —butyl —é—hydroxy—Z, 5, E;—trime—
thoxy biphenyl &3, 3—di—tert—butyl—2, % 5.
t")—tetramethoxy biphenyl BRETE /o L L,
FEBE= b olbABERD >N h »1e

3«2 BHALEWB > M) vLABIUMEEY Y
v L & DG ARG DORES

Fig .2CBHALHEMEES +) v aZ/3WEBY
11)

BHA 925 358358

239252

/4;5§%ﬁ2 23 280_ 479
83 é// /2081 <

Retention time

Fig .2 Total ion monitor chromatogram. of the
substances in the mixture solution of BHA
and NaNO: or KNOs after irradiated by
UV —ray
(1) 0.01M BHA and 001M NaNO:zin 100

ml of ethanol* H:0 (4: 1)
(2) 0.01M BHA and 0.01M KNOsin 100ml
of ethanol.H,O (4:1)



U ACENEERE LBOERY D b s g 2
vE=ZgZ—suw 75 6%R LI, Table 2iCid

hF7bssaw 57 4 —ERBE LT, EhEhD7
57 v 2 vCELNLSTFA & v UTFMEBT)

R UJo BHACHEMERS MY v Ll RER
HWUL7E4E&, BHAD TROSRHYL 4FO = +ail
A% 1, 4—dimethoxy—2—nitrobenzene, l—hyd -
roxy—2—tert —butyl —4—methoxy—6—nitrobe-
nzene, 1, 4—dimet hoxy—2—tert—butyl—6—nitro-
benzene, 1, 4—dihydroxy—2—tert—butyl —6—ni —
trobenzene MEE CEco EHRBHAELWBA Y Y
LEDRETIR, BHAD TEOMRHOEHIC 27

i @ci s ©N02

OCH3

OCH3
@E(CH:%(H) \[m) (IV) é{
(v)

D=t oitd¥, 1—hydroxy—2—tert—butyl—4—me-
thoxy—6-—nitrobenzene &1, 4 —dimethoxy —2 —
tert —butyl—6—nit robenzene BEET & o

3.3 SRHBICRIGLERSLOBE

Fig + 1 BXU2ICRLEAERBDOIEM=1 64,
166, 194, 183, 225, 239, 211, 358
358, 37 2 OVWTIHBEBMTEDT, T OME
BHBOL 3 ICRE Lo ¥4, M=3 8 6 DBHEK
SN T HEB BRI ARTRTS ~fksd, TOTRT
52 BT DODDEEEME Lice TROME
BRE L HRE B & CRBAERBIC DN TRERD L
BOTH5bo

. ccHah

OzN‘

OCHg

QCH H
sH59c 3 Cz H33 @C(CH3)3 - OZN-éL(CHB):;
OCH:
C(Hin ocs ’ Wi
CHz
(Hat?c dloHds / \ C(C"b)a
OCH OCH
8 0 oH  WI°
clcHahs

gy >©~©
H3C O

OCHg
(VIIL)

OCH3

Fig .3. Degradation and reaction products of
BHA with NaNQ, or KNO,

M=1640WHEIIAALS 0.7~ 4 065 HEsHR
ET, ZONMR 227 bkt 2—tert —butyl &
(1.27ppm, 9H) OFEEERL,I R 27 Fvidsh
WwER=VEOEHEER Lo NMR, I RfZR~7 b
WEHBOHE, OMe BOEAEZTRET, ZDOHDD
TERASFEIEC = 72.27%, H=7.37%, 0=20.36% T
CoH 120z DEEMC =7317% H=T7 32 %, O=
19.51 % &—3 Ltco PIEDRER LD ANER 2~

tert —but yl —qui none (1) Z#E Uiz,

M=166%8Xk0194 Rt =4.5) D=>D%
B3, 20<zx7 55 4 v BLUG L C ORAMAM
U, RICEELHEE L RENOBALE UL
3, 2—tert—butyl —hydroquinone(ll}i & FBHA
D OHE DS # F vt ¥ Nt 2—tert—butyl—1, 4—di—
methoxy benzene M TH ~7z»

M=1830WERFig - 2 (BXUTabe 2) K



Table 2 Mass Spectra data of Deqradation and Reaction . Products.

Na NOz K NOs
Fraction identified (m/e) unknown (m/e) identified (né) unknown (k)

Hexane : 225 164 225 164 194
Benzene BHA 239 BHA 239 ‘
Benzene 166 358 252 166 358 252
194 386 214 194 386 210
183 342 358 536

Chloroform 211 224 429 358 269 308
358 249 508 372 280
3568 264 536 508
372 308 522 522

RULTECTEMB > P ) v AETFTOATRMS
Nlets, COGDDAMAITE 5 ~6 545 e IREE
Ty TDONMR 27 bviZOMe 218 (3.88
ppm, 3H ; 3 98ppm, 3H)DELEETRL, [ R
2T M VENO, B DFEAT Lizo CR OB 1,
4 —dimethoxy~2—nitrobenzen& #E L, HiKGH
DZDHDODHUEZ B LR, GLC OREFR
8, Mass, NMR, IRODE 27 b is—E LicD
T, COMBIZ 1, 4~dimethoxy—2 — nit robenzene
WEgELizo

M=2 25125184 LEBHAD= b o BEA]
— hydroxy—2—tert—butyl —4 —met hoxy— 6—ni —
trobenzene (V) TH 5 o

M=2 3 9 EEERNET, NMR 2 <7 bl
2 —tert—butyl# (1.4 0 ppm, 9H), O Me % 28
(3.8 0 ppm, 3H; 3.85ppm, 3H) OEEAR
Ly IRZ~RZ bPVRINOFEERL TS, TDHD
DTENFEIIN=590%, C=60.16%, H=7.32
%, 0=26.62%TCpH;NO, DE HEN=D5. 86 %,
C=60.25% H=711%, 0=26.18%&—H LT
Who HLEDHRMLSAYHEII 1,4—dimet hoxy—2~
tert—butyl —6—nitrobenzene VIl LR E Lo

M=2110%ERE > BeHRISBT, MA985
~09 6°NMR =27 btid 2—tert—butyl %
(1.38ppm: 9H), OHE2E (3. 82ppm, IH;
11 18ppm, IH), IR 27 FWVIINO, EEOH
BOBEARLTHS. ZDbDDTRMTEEN=
6.40%.,C=5579%, H=6.24%,0=31.57T%
TCyH,y NO, DEHEN=6.6 4%, C=56.87%,

H=616%, 0=30.33%&—H LT 5%, LIED
HERb S RME L, 1, 4—dihydroxy-2—tert—butyl
—6 —nitrobenzenelVl LRE L oo

M= 35 8D =208 (Rt=50 5% L5 52.5)
IBHADSAMBA B XU HBHOBRICART 5
BH AR & 5 LR D FHEICHE -T2 OB HA
ZEKEAR L, GLCORBMKMEL w2 A~ b
WA LTc & C A, Rt = 50,5 DBER 5. 3 —di—
tert—bﬁtyl—Z —hydroxy—-4/, 5 — dimet hoxy-biphenyl
ether(¥, & 5—> 13, §—di~tert—butyl—2, §—dihy -
droxy-5, - dimetho xv biphenyl(Ml& —F Lico DT &
5, BHACHEME > Y v ABXUWE A YD A
DRBICENBRE LicEad, 2EO_RKDA
BT BT EBH &I ~Tco

M=37 20OMERMAIL T°~92 3, EEER
T, £DONMR 2~¢7 kvidtert —butyl £ 2

(1. 43ppm, 9H; 1.45ppm, 9H), OMe # 3
(3. 46ppm, 3H ; 3.85ppm, 6H), OH% 118
(6. 78ppm,; 1 H) OEHEERL, TLIRA~RZ b
WMIZOHBDELEERLTH B, 2D DDTHEM
B2 C=7282%, H=9.38%, O=17.80%TCy
H, 0, DEEE C=7419%, H= 860 %, O=17.
20%E—H Lico MEDHREIMEIRS, 3 —di—
tert —butyl — é — hydroxy—2, S,é —trimet hoxy
biphenyl(X) &g E Uiz o ,
M= 386 DMEIT, BT LIITE -1
0B, TDTRARY binb, BHADZBED—>
biphenyl (kD OHE D X F b SN bDEHEEL,
BHIDFHRIC X D bipheyl (KEE&K L, ¥x F LB



BT F LR T, RSIE 2 D% 2GC—Mass
WEET-HEThH, 2OGL COBRBHBEE LT~
RRARY bt —EK Ufco lED#RL & 0MEIR
BHAZEKD—>biphenyl kDO HE 53 % 7 4k X
iz 3, é—di— tert-butyl— 2, é 5, 5/—tetramethoxy
biphenyl(X) & #%E U0 Table 3ic{t &4 I, IV, V;
VI, VI, XOR~R7 b pwFE—2%R Uio

Table 3 Spectral data of - Compound I, IV, V, VI, VI, X
Mass(M™) NMR(3 , in CDCls) IRCcmi™)
I 164 —C(CHy, (1, 27, 9H) —-CO 1655
Ar—H (6.55, 1H; 6.60, 2H)
v 183 —OCH,(3.88, 3H;3.98, 3H) ~NO; 1350 1580
Ar—H (7.16, 1H; 7.19, 1H;7.50, 1H)
\% 225  —C(CHg), (142 9H)-OCH,(3.78, 3H) -NO; 1330, 1537
e ~OH(11.43, 1H)
Ar—H (7.14, 1H; 7.31, 1H)
| 239  —C(CH,), (140, 9H) —-NO; 1350, 1580
—OCH, (3.80, 3H; 3.85,3H)
Ar—H (7.20, 2H)
VI 211 —~C(CH,), (1.38 9H) ~-OH 3610, 3700
—OH(3.82, 1H; 11.13, 1H) -NO, 1320, 1600
Ar—H (7.15, 1H; 7.37, 1H)
X 372 —C(CH,), (1.43, 9H;1.45, 9H) —O0H 3350
—~OCH, (3.46, 3H; 3.85, 6H)
~0H(6.78, 1H)
Ar—H (6.85, 1H; 7.05, 1H;7.35 1H)
4, &5 e butyl—6—-nitrobenzene,2/, 3 —di—tert—butyl— 2 —

BB B HA BN B L OMBOFEET, ¥
ABBHINEC LT, EROFEYE JCRIEERK
MEETLCEBPASHEL ~To THOEDREY B
YORIGERMO > M= 164, 166, 183, 194,
255,239,211, 358, 358, 37201 0 BOMEID
WTHERETE, M=38 6 DBEICOVTIEZD
BEDHELT ~1co T1bB, 2—tert—butyl.—
quinone, 2 —tert—butyl—hydroquinone, 2—tert—
butyl—1, 4 — dimetho xy—benzene, 1, 4 —dimet hoxy—
2 —nitrobenzene, | —hydroxy— 2—tert—butyl, 4—
methoxy— 6—ni trobenzene,l, 4 —dimethoxy— 2 —tert
—butyl —6 —nitr benzene, 1, 4 —dihydroxy— 2—tret—

hydoxy — zi 5—dimethoxy—biphenyl ether, 3, é—di
—tert—butyl— 2, Z’—dihydroxy— 5, é—dimethoxy bi-
phenyl, 3, é—di—tret-butyl—— ZI—hydroxy— 2, 5, E;—
trimethoxy biphenyl, 3, é —di—tert —butyl— 2, 2,, 5,
é~tetramethoxy biphenyl @ 1 1 FEIC DU THE#E 58
Ao EI T,

AHRICHIc D, TESTBLENMR 2227 b
DREE L Tl 0o RIFEASE BB IBIZE H 5
FRICEH LT T,

AFFRDO—MiE KB LS E _EREFEHRSD —
WAEEH Ui,

—37—



X ik v
D) W, SNBARE: A®E, 12 485(1971)
2) thig& g, FAKFERXR REL, 14, 264197 3)
3) Hans,L : Arch.Environ Health. 29, 256
(1974)
&) (T, WSS s, 13,57(1972)
5) EMEK, hNEF, ANEE RE, 13, 36
19172)
6) Jackson,W.A ., Steel,J.S., Bosweell,V.R:
Proc. Am. Soc. Hortic. Sci- 90, 349 (1967)
7) Maynard, D.N., Backer, A.V :Hort.Scien-
ce. T, 224 (1972)
8) Siciliano. J., Knulick,S. Heisler, E.G., W-
hite, J.W :J .Agric.Food chem. 23, 461
(1975)

9) Fudge,R., Trumann, R-W : J. Assoc.Public.
Anal. 11,19 (1973) -

10) Al FEE—, AEARZHE, AMLBRZE,
HED>F, AGEAMIZE, BHE, WMEHKES:
B, 16, 230 (1975) )

11) E#ifak @b, 13, 191 1967

12) AR, EFHE—, NOBEE, BRE, B
HABR: AfEE, 17, 101 (1976)

13) Smith, L.I1:Org.Syn. Coll .

(1948)

2, 359



KABEFICL BB HALEHEF b
VY a, Y YLz ORE ()
BHAOMEYH LUB HA LHREEEF 1) v 4,
W& + ) v & & DRISERY DEYIEEIC DN T
CNLBENE - G - EHE— - FER L -

HEODT - AIREME B - BHE GRBaETRR)

Reaction of Butyl Hydroxy Anisol with sodium nitrite, Potassium

nitrate by irradiation of ultra violet ray(ll)

Biological activity of degradation and reaction products of

BHA with sodium nitrite or potassium nitrate

Noritaka OYAMADA , Mutso ISHIZAKI, Seiichi UENO, Fujio KATAOKA,
Ritsuko MURAKAMI, Kaoru KUBOTA, and Kaoru KATSMURA

(Ibaraki Prefectural Institute of Health: 4-1, Atago- cho, Mito, Ibaraki)

1 £l

EESBRIMICE T, BRILPT LS BH A DRNR
MR TICB T AHEMHEBST b)Y ABXUBIEED Y 9L
EDRIGHEIC DO TRET L, 4BDO= t ot &
CTHEDOBHASRYERIE L1,

AT, THORIBERY B & USIRY DEGTE
A ET U 7fER, 2 - tert-butyl-hydroquinone
DERE L EMERERT CEBH S EN D TH
&9 5,

2 EBRH &

2+ 1 EtkB XU

W EE (Bacillus subtilis) : DN ABEGHE
BESRIC & - THURIEB ATREISH 1 7 A Reb % KO IEH
FATRE LA R 475 T Rec AA O 7o (BLBEEHE
FERBIZEL VA5 SNDD, ) '
Bf3E : WM S 2 8 8 CH & U rad mutant b
1191 -5D (radl, 18, 54) 2Bk (&
HRELRANEFEERL VA5 Sl bD, )

B-2Fk7o0x:Ax+x (BHERMUEH) 108,

BLURESgE 1 LoERKcEmL, PHZ 7.0
ICHREL, BERE LTHWV,

B— 270 REREH | LEDEAKT 0 RICERHEK
2L 5BMAIbDERAGI, .
YEPDH#&kEEM : 7 b ok (RGMER) 12¢,
#Y7+v2g,4—2Fx+z (DIFCO- LABO-
RATORY 1) 18, ##&EKS5 0 milIER UaER

BL TR,

YEPD ZERHM : 7 FupE128, YT LY
128, 1—2r24268, BLIURKHK128
%60 0meDEBAKICERL, SEREL TRV 72,

2 2 SR B LR GERY OE 9 TEE R

(A) HiSE ~ Rec_assay " 2 F5E8 17 ARect
BLU45 TRec 22NENB - 2k 0 RC—&
BEST B, —F, B- 27 o2 EXEMABAHLT,
FORMAGIREE, 0.1l mD/NBET , F TENE
NOFERER T /\FRICstreakd 5, 1382 DK,
streak D4R TRRBBE DAL OL S ICHEREL,
W HSTES U C AR, BE 1 3mOME AT, &K
K 0.03mA LA FRNFHOTHAKEE DR B,
V-V E-EREECANTREEHHIE, 37
CT—BEERL TEURETH LS (B4 X 0%
) %4k L, 4 5TRec™ OMEH 1 7 ARect k
DhBOIBA EBYE &L T,

(B) BB L5kt MBHETHKS288CH
XU rad mutant# 1 19 1 - 5D (radl, 1 8,5 4)
2ZNZYEPD Wikt T4 BRERYT 5, —F,
YEPD EXEMAHEL, TOEMAHBIE, B
THEROBEA LEBIRIEL, B¥&IZ30CT3A
M7, 1191 -5DDMEMS288CLEDY
BB AEBHLE U,

3 HRRLUEER
BHA ON## TS LOERMERF Y v 4, B



P YL EORIBLRY 4 BEREEEER~N Dl
i@, FERICIL 3 Rec-assay ZRAI, BRKIIAE
WET € b vBEOUA FARLREY F BT

DMSO &tB89) RKIBEMLENENSH, 1 BEEIT

T L1 b & B2~ tert—butyl—hgdrogui—

none i3 0. 1 % AL 7)) MBICIIEHOT € b v
DMSO % X UEROBHA R 5 BlEA Lic b D% Ui
bDOER . TOHE, 1 IBOERYD S5 Ta-

Table 1 Rec-assay of 2—tert—butyl—'hydroquinone and control
Growth inhibion
Mutagenicity T Difference of
Rec (17A)Rec (45T) inhibition
Acetone — — - —
DMSO ‘ - - - —
BHA — . + + _—
K
2 - tert - butyl - hydroquinone + i 1 +
*k
2 -tert- butyl- hydroguinone ¢ + n i +
k1 0.1% Acetome solution
k2 0.1% DMSO solution
+ ~ 1 0mn

H 10~20m
H 20~30m
BHA : 5% Acetone solution

solution

ble 15X UFig, LIKR LI & HiC 2~ tert—bu—

tyl—hydroquinone i3, Rec *Rec DOk DA
I AEDESED > ic D TRec—assay (Gl
BwEHsELK, 58, 2— tert—butyl—hydroqui—
none A3k EEIIC K LT D AEREICIER L, Mo

(2)

Fig 1 Phatographs of plate in the rec—assoy of 2—tert —butyl—
hgdrodquinove :
(1) 0.1% Acetone solution
(2) 0.19% DMSO

BIEEALBWC EEEZI N, BBEZANT
BB EREA A LT H, HEEICHENTEROES
MWAERLULD, EHFEHEBHEEEERAEOERLBE S
7z, (Table 28XUFig.2)



Table 2 Semsibility stest of 2—tert-butyl-hydroquinone and control by usingy Yeast

Growth inhibition

Wild strains Rad mutant strains Activities
(S 2880 (1191-5D (rad 1, 18, 54) )

Acetone - - -
X1
BHA H 1+ -
XK g
2~ tert - bulyl- hydroquinone + +H =+
k1 5% Acetone solution
* 2 1% Acetome solution
+ ~ 5mm
+ 5~10m

RESHTH BRCEH N2 LT,
AT D 3 KR LAY 5 2 [ BE SE A 5 0 iR € %4
BUt,

X ik
(1) Kada T, TuTiKawa. K., Sadaie.
Y : Mutation Res. 16, 165 (1972)

Fig 2 Photograph of plate in the
sensitivity test of 2—test—
butyl—hgdroquinone by Yeast
5% Acetone solution

4 #* i

DEoz s, BHADHRY D—D>TH 532 ~
tert- butyl - hydroquinonedsifiZ 12 B R4 C
EMPE LM ER o, DT EIL, 2 -tert-butyl-
hydroquinone 344 DFEHMEZRE T A EEF O
BMETHLDNACREEZE XL AT LEEKRL TY
b0, LD, RBICARITRMINIBHA KRR
PTHRBEDRIGH ZRT OEPIC DO TR E IR
SpTh B,

fRakbaichicD, EMBEESERIC OO THE 4 |
BB EE UAEIDBEEREREREEHHE —
MEEELINER, 15 SO RES RS RRaTE
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BB ambs FIvADHIEROLETLRICK
BEBHELCDVTORFBIVELINTRNLITH B,
ELIT, MKEEEFKTHERE, ChEEEFAA
BICHLY FIY o2 RET 3BOLET 2MERD
R EMBICEEBZEBIOVTRE LD THREET 5,

nu[l

2 HEBBIUSE
BB EE AL 170—5 08

REBFT <A — HYGA—2®
Ke—pVY—=F3vy7  AMA NI LT VT

Institute of Health:4—1, Atago—cho

Ne g 7Ty FRIER Y7 L B ILHPZEREE K
R v

B K39 aEEER (1000ppm) R FRIEAA F I
v AR (FOEE) % AMEERRLTHO .

KEDOEAIR., T oY FV Il 47 0y
AR Te

3 EBRAEK
3.1 HERH

Table 1 IC/RUZEBTRIEL, NV 2050 K

Table 1 Qperating
. Hitachi

condition
170—50 at—
spectro—

Equipment model
omic absorption

meter, with deutrium ba—

cking corrector, the GA—2
flameless atomizer

L‘ight source ; Hitachi hollow cathod la—
mp of Cd

Lamp current . §mA

Slit . No.2

Cuvette I Cup type

Ar gas . 2¢/min

Drying : 40A Ramp mode No.9

Ashing ! 60A, 30s

Atomizing D 270A, 7.58
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32 HABRKoRAR
Table-2ich F3 v hnvw L) wrasw®

Table2 Contents of Elementsin Human—
Blood

Cd 3.8 ppb Mg 41 ppm

Fe 475 ppm K 1990 ppm

Zn 3.8ppm Na 1690 ppm

Ca 62 ppm

F Yo p 0w ks ko diefh e R A
RUTco M2 O ICFRL TP H FIva
EMETBEMMELLIBA, 4 FIv 430 2 ppb
EliB. Z2CTH NI v LEERAZ0.1, 0.2, 0.3
PO ICRML, CHIKETEEFARD 1720, 7
b, vy L3 epm, <7 AV A2 ppm, F |
3% 4100ppm, #Y ¥4 100ppm, k2 5 ppm
0.2 pom & 123 & S K AHEMA TR %
WLt

33 EREE

LiERE 3 Opul ZREET b~ A ¥ —ICEAL,
Table 1 ICRLAEHT, Bk, Kik, BTk, 218
WEFD, B FI o ABERDI

4 HERBIUESR

H I AIEMBICHTAIANY T L, 2SRV Y
L, FRUO A, AU YA, B, BHOEMICONT
W, FOERE FIg1ICRUI, # FI Y s Tk
HELBA, HFIYLBREN2PPIOLEX20%
0.3 pPPbDEXFA40BEHA NI U ABEMNEILBK
LtctS > THIRIEM O KE S AHER LK, Ay
wAMILELIIBE, A FI v A0l PPbD & &
— 9 0B ELARENADTFUERLI, =74 YV Lid
HFI U ABESEL BRI LN TRAOTHBK
XL BEAAER LI 7 M) 9aBXUAN Y 7 LR
BT H MCONTREREDOFHEER L. S,
T+ 7 B EMDTRICL SNTTFHBD L Bh T,
B, hEwEOTiBER S FERELT, BRES
VI L BRERY -~ YHRENR Ui FREE
BREVSATHEH, ChdiEEgck 35 FRIX
st Uit +9F DR A RT S, (LEFBICELT
BB, T, ChoDTHANETEH

0.3 [-
0.2
01
1 | 1
0 0.1 0.2 0.3
Cd concentration | ppb
Fig, 1. Bffect of other elements on
absorbance of cadmium
o—@ Cd
O—0O Cd + Ca 3.0pPPm
N—~A Cd + Mg 2.0 PPmM
Xmm—X Cd + Zn 0.2 ppm
[J——01O Cd + Fe 25.0 ppm
#——mMm Cd + Na 1000 ppm
A——aA Cd +

K 100.0 ppm

BELT, BERNESARAINTHE D, —EDR
ME R FEREERML TS, Fingicyg LT
—EORNEEE SN B, EOMEEE 5D ATk
THBo 85I, vFv S APDC® DDTC 1 E %
WT, A FIvasiicEoomitoud s Ebd
a0, WIhE, A—E2RTnEolky, ik
E DALY RTRELTERTH 5. DL
REET beAY — FEFREEEHNT, KR
BaoMEDs FIva0RkEeL T, £ET3T
HOZWER Y, HWELXAET 2 FEORENMLE

Th-To

5 % B .

BEET b4 F—WERTFRLE L BTl o
hFI vLREBENET A, EETRICKBIREN
FHOHR3EBPOhERE -1 TOTHITHET
FOBHPEMTEOBREL L > T—ETIHAEL, H
BRAEK L > THEHOEAB 2D KRAETH 5,

HEEEAR R OMES F$ v ADREEEL T, #E
TECEIIFUEHE, HELCAET 3 ko
BUETH B, ‘
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Determination of Vanadium in Biological Materials(I)
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NFEYY LGBRBLELSHH L, TENICEAN
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WTREZDFAREBENE SN TV SO THEEKFRF
m”f/7A§%EEKEE?5C&#%§nTm60
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B, RFEET b A ¥F—2FA U ERKRFRGE
(F+AA) RXZEEBRDPHRBEROMTHED
AR SNTOS h, NFUYaEFAAKT
BETIBEICEBNNF VY L EXET ZMNERA F
v (Ca, Mg, Fe %) 285,54 Y9 o DFEFLEIK
HEOBLES 12 b3, BIEHMBICEZ N FYY
LOMEBIEERS, MHKEEF <A« Al 2%
BrEentr— RELROTHERE L 0TH
&1 5,

2 EBRFE

2+ 1 HEBIURXK
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BYR1T0-S0MREFHRAKEEEM Lico EFL
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B OBED <y 2 75 Y FRIROBIER, BA%S
v7ic k5 318 4nm OREEB, FHHIE L,
212 HE
NF Yy LR (1000ppm) X &NF IV
B7ve=Yvs (NH,s VOs) 1.148g 2FED, BEX
W200mec L, BHB500mN 4 275 23 IE L
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N—Benzoyl —N—Phenylhydroxylamine
R, FHELU TRV,

N—Cinnamoyl—N—Phenylhydroxylamine
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N—Benzoyl —N—Phenylhydroxylamine;
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Table 1 Operating condition

Equipment : Hitachi model 170—50 atomic absorption spectrometer,
with deutrium background corrector, the GA—2 flameless
atomizer.

Light source: Hitachi hollow cathod lamp‘bf v

Lamp current ! 12mA

Wavelength: 318 4 nm

Ar gas: 2. 51 /min

Drying : Ramp. mode, O to 30A (1.0A sec)

Ashing : 150A, 20 sec

Atomizing ' 10 sec

Vanadium solution (O. 1 ppm, 5mi)

¢ adjusted PH to 40 with HCL

¢ _transfered into a separatory funnel

¢———extracted vanadium with 5ml of 0.2% oXin
chloroform solution, repeated three time

I |
Aguous Layer : Organic Layer

«—transfered into a separatory funnel

¢<—added 1ml of ammonia buffer solution*,'

and shake the funnel
Aguous layer

¢———washed with chloroform
FAA

Chart 1. Flow chart for determination of vanadium by oxin

* 4N NH,OH 200ml +4N HNO,100ml — distilled water 200ml

Vanadium solution (0.5.N~6N HCL solution. O. 1ppm, 5ml)

<« —added Iml of 6% cuperron chloroform solution

Organic layer

v
FAA

Chart 2 Flow chart for determination of vanadium by cuperron



Vanadium solution (O. lppm, 5ml)

¢——added 0.3% potassium permanganate solution
until an excess giving a pink color that

persists for 5 min.
— added 2ml of 0.05M sulphamic acid solution

é— added 1ml of 0.5% N—benzoyl—N—phenylhydroxylamine
carbon tetrachloride solution

¢« added 7ml of 1ON HC1, and shake the funnel for
3min. at once

Organic layer

+
FAA

Chart 3 Flow chart for determination of vanadium by N—benzoyl—N—

phenylhydroxylamine

vanadium solution (0.1 ppm, 5ml)

¢— added 0.3% potassium permanganate solution
until an excess giving a pink color that

persists for 5min.
&—added 2ml of 0.05M sulphamic acid solution
¢——added 1ml of 0.5% N——cinnamoyl—N—phenylhydroxylamine‘

&—added 7m]l of 10ON HC1, and shake the funnel

for 3min. at once

Organic layer

!
FAA
Chart 4 Flow chart for determination of vanadium by N—cinnamoyl—N—

Phenylhydroxylamine



Vanadium solution (0.1 ppm, 5ml)

¢<—added 0.3% potassium permanganate solution
until an excess giving a pink color that

persists for 5 min.

<——added‘2ml of 0.05M sulphamic acid solution

<—added 2ml of 0.5 % N—benzoyl—o—tol ylhydroxylamine

carbon tetrachloride solution

¢—added 7ml] of 10N HC1, and shake the funnel

for 3min.at once

Organic layer

4
FAA

Chart 5 Flow chart for determination of vanadium by N—benzoyl—o—

tolylhydroxylamine

3 ERESR B0 k51 ERRE I SN AT AT DL E

3+1 FL—tHELTAFYVYEROES ZbNBY, NF Iy LAMBRAIERICBT S #HOE

Chart 1 IR LicFET/NF Yy anMibiBlE4 WHADLETRIL, £0RDS Table 21WRL 72,
5 @75 » ffb R A Table 2 iR Lico 108, M7 ‘ ‘ ‘

Table 2 Reproducibility on the vatr‘action
of Vanadium by Oxin

Absorbance

No No addition 5000ug Fe added
1 25.5 : 9.0

2 30.0 0

3 255 9.0

4 235 7.0

5 30.0 8.0
Mean 26.9 6.6
cC. V. 11.0 57.3




32 stwYEROKRES

NF DLy RavEL— MIBBREBRKRICEBD
THRENEEEDNTNS /T Yy s il
BHIEREES Chart 20HEEICE UTRELE
BAFig. 1 IKR L, Pig 1 X DIEROBEERE 0D
LEHINF VI LADERENRERL L THET LMD
»n5

0.2 | %
0.1

)

\‘\.

. T— e .
1 2 3 4 5 6 N
HC! concentration

PFig 1. Relationship between Absorbance

and ‘HC| concentration of Vanadium
Extraction ’
3+3 N—BenzoyL—N—Phenylhydrdxyr
amine Z AL BE
ChutSKTL*ﬁETNf/wAmm&ﬂ
S5[EfF - 7ofER A Table 3R LT,

Table 2 Reproducibility on the Ext—
raction of Vanadium by N-— Be

nzoyl—N—Pheny lhydrdxy lamine

No. Absorbance

1 270

2 29.0

3 29.0

4 215

5 215
Mean 25.6
C.V. 150

3+4 N-Cinnamnyl—N—Phenylhydrox-
ylamineZM W54

Chart 4 IR LAFETNF VY LB RES
5T » fcfE R B OB L MET LR % Table
4R LT,

Table 4 Reproducibility on the Extr—
action of Vanadium by N—Cinna
moy 1 —N—Pheny lhydroxylaminc and

Effect of Divers Ion .

Absorbace

No. No. addition 5000 ug Fe added

42.0

1 0
2 400 0
3 40.5 0
4 39.0 0
5 40.0 0

Meam 40.7 0

C.V. 2.7 0

3+ 5 N—Benzoyl—O—Tolylhydroxy!la—
mine% B A
Chart 5 KR L AFET/NF Y a0 BAIEE
SETT » LR EHNEE LM L kR % Table
51CR Lz,
Table 5 Reproducibility on the Extr—
action of Vanadium by N—Ben
2z0yl—0O—Tolylhydroxylamine and

Effect of Divers fon

Absorbance

No. No. addition 5000 ug Fe added

1 40.0 400
2 38,0 395
3 405 385
4 39.0 39.0
5 37.0 39.0
Mean 389 39.2
C.V. 3.7 15
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Determination of Vanadium in Biological Materials by

Determination of Vanadium in Biological

N-—Benzoyl—O —tolylhydroxylamine Extraction—Flameless

Atomic —Absorption Spectrometry

Seiichi UENO, Mutsuo - IS HIZAK‘I,‘ Fujio KATAOKA, Noritaka OYAMADA
" Ritsuko MURAKAMI, Kahoru KUBOTA and Kaoru KATS UMURA
(Ibaraki Prefectural Institute of Health : 4—1, Atago—cho,Mito—shi, Ibaraki)

1. iﬁlﬁén _ HMERUbOEERA Lo
EE ST, HRICEOTEARBPRE F Vs 2.1 2 BE

EREEOM B REE UTON—Benzoyl—o—
‘Tolylhydroxylamine (BTA) oFRAHICH>OTH
HELkh, KTREBCAEKRRRRONF VY 6%
FEBTARDOMIEUHES SISO ULRETL, ER
BAnGAERS, BIFSHRENEONIOTRET
%0

NF VU b EER HIREALLD.
 N-—Benzoyl — o —tolythydroxylamine : BI# &
MLdDs o

S I ERA LS Do

By vBAY U LBEE D HIREALLD,

A7y I VERIEHE D HIEERALLD,.

HER R STA
2. EBAE BIEFER D BELTA
2.1 HESXURE 2.2 WERH
211 %%E Table 1 LR LIcRBTHE Lizo
Table 1 Operating condition
Equipment Hitachi model 170-—50 atomic absorption spectrometer,
with deutrium background corrector, the GA—2 flameless
atomizer.
Light source : Hitachi hollow cathod lamp of V
Lamp current 12mA
Wavelength : 3184nm
Ar gas : 251,/ min
Drying Ramp mode, O to 30A (1.0A sec)
Ashing 150A, 20sec
Atomizing 300A, 10sec
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23 EEBRBRME

231 HBloarmk

mk2 0me (WIROBERE5~108) Zrask—
W7 FZRERD, WER2 0mes A TR 2 T ngvg
b0 RBEYMBTERICIERLUIcDS, BB H R80T &
AERELIIL 122 T THRARD 5. Bk, WHER5m
BLUBERR 1 5meni, BUOEEL TNEAT 5.
AEY MR EE2TnE, 20O EWEB 5 mEMZT
mEA L, BERBOAERLET S E TEETS (K5
mET) o

232 EBEBMK
RALBERNEL 0 Omed e — bIIBL, yus

Sample (20ml of

blood, or 1—10g of

—v7 7 RA3R% 1 5 mDERKTHEY, RILRICE
Lizth, 0.3%B=Y#VBH ) v AEREEY 7D
B8 5 T 5 TMAE B0 20T, 0.05M=R
W7y I VREAK 2, BLU0.5%BTA- Mkl
RFEEE 1 me 2 NA Tk, 10 NEB2 0mekini,

72 biT, REHSBERNTIHMIRES L, ~F Y
v o ePEREGICHE T 5. MIBED 2 0pbE =
A 70V vIRRED, REET <A ¥~ 8D
INRICEEAL, 8, KL, BT REZIRKRTE O
N3V usEERpI (chart | ICRIEEDBEE %R
Ufco ) » RIBKICERBRZESME L, UEMERIEY 5o

biological material )

<~ digested with nitric acid and perchloric acid
Residue
<~ added 1b5ml! of distilled water
transfered into a separatory f unnel
«— added 0.3% potasium permanganate solution wuntil
an excess giving a pink color that persists for 5min
« added 2ml of 005M sulphamic acidsolution
« added 1ml of 05% N—benzoyl—o—tolylhydroxy]amine carbon
tetrachloride solution
« added 20ml of 10N HCI, and shake the funnel for 3 min.
st once
Organic  layer
Flameless atomic  absorption spectrometry
Chart 1. Flow chart for determination of vanadium in biological
materials.
5. REE
3.1 MREECIZNT YU LAOMBERCOD
T

HE ORI WBREANEID, MBROBEICX
BNF U LAOMBMEBOEE, NFVULEEIRE
ENEFNOBEOWBRAKRCEML, 0.1ppmiciEg
Uik Smeic D vTchart 1 ICARUZ HFETRE L,
FORE, 3 0%LUTOBRBELEOTE, —ED
MMEBBONEC EBHPEL 2o (Table 2)



Table 2 Effect of HNOg3 concentration on the
Extraction of Vanadium

HNOg Concentration Absorbance
distilled water » 400
5% HNOj 395
10% HNOg 400
30% HNOg3 39.0
68% HNOj 0
32 NF VU LHIMND EFEERIEEIICONT 33 BEMCRIITHEAS OB
NFPYULEBTALGERBRUET CRIET 2700,  HABRMEICEAELOA 4 P ENTED, N
RGO EBERBEERI Uico ZOKR, (1~ OSHEAFVORBEE~ELH, ~NF ITL0.108
8) N DECREMBBIC BN T—Er DREOMIME A0, ikl 6 Box#k (As, Sb, Co,Cd, Se
R CEBRPOMIKTIEoce (Figl) Hg, Pb,Cr,Ba.®& 1048, Al ,Ni,Cu @&
3 100u4g, Ca, Fe, Mg, Zn 4 40mg) A ML,
gm_o_ww_ww_mw_O' i HRIER, NP VU ADORIEETE o e, TnbH
g™ ~So—o BA4A YL HERAOBDONE Lol TDOR
2 _ % Table 3IKAR LT,
< 02F

12345678910N
HC! concentration

Fig 1. Effect of HC! comcentration on the
Extraction of Vanadium

Table . 3. Effect of Foreign Ions

Foreign ions Added Absorbance Foreign ions Added Absorbance

(ug) (%) (ug) (%)
As 10 39.0 Ba 10 39.5
Sb 10 390 Al 100 39.0
Co 10 405 Ni 100 400
Cd 10 395 Cu 100 300
Se 10 400 Ca 40000 395
Hg 10 390 Fe 40000 395
Pb 10 400 Mg 40000 400
Cr 10 395 Zn 40000 390

v taken : 0O.lug
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3.4 EERBOTEME RMENER

2« 3OFMICH >, BYMES & CETOME
BT, RMEIRERE 775 5 R4 Tabled I
FTltco 158, BAOLHE (VHrF¥oE, BIURFED
(1, S5ppmdsNF I s EHEREREKELTS A
BHICERIELETFFOLDERO . ¥, A
M ORMENEERE 20 0wl LoMBEEABEE T
BtcHEHE S, BPmosDRRICTE EDl. ZTD
R, FNEI6~106%, EHFEKL1BLUTFT
& o720 Table 5 KEAEE ANTAMBXLFIAEH
NFTuLBEUE UIERERL .

Table 4. Recovery test of <:'mple by the proposed method

Sample V added Found Mean C. V. Recovery
(ng) (ng) (png)d (%) (%)
Rabit liver 0 0108, 0092,0117
50g 0.100, 0100 0.103 9.2
0.100 0.183, 0.217,0217 1000
0.217, 0.183 0.203 9.2
Rabit kidney™ 0 0.150, 0150,01383
1.0g 0.133, 0117 0137 102
0,200 0367, 0.333,0333 96.5
0317, 0.300 0.330 7.5
Cow blood 0 0, 0, 0, 0, 0 0
2 0 ml 0100 0107, 0.100,0100
0.094, 0107 0.102 5.4 1020
0.200 0.200, 0.210,0170
0.210, 0.230 0.204 107 1020
Hen blood 0 0, 0, 0, 0, 0 0
20 ml 0,100 0091, 0.091,0109 99.0
0.096, 0.109 0.099 9.3

s Rabit was -drinked 5 ppm of vanadium (NH4V03) solution for 5 days

with freedom.



Table &. Vanadium content in Human blood and Samma

Sample Found Sample Found
(ppb) (ppb)
Human  blood Samma
No. No.
1 192 1 100
2 1.5 2 9.4
3 5.8 3 8.8
4 2.3 4 300
5 250 5 8.3
6 2.4 6 100
7 1.3 7 120
8 3.8 8 113
9 14.56 9 8 8
10 1.2 10 7.5

4, BEBIUHER

PIED#RED 5, EEBRRONF Y vanERE
ELT, RILESDNF V9 nBERAHET BT AL
R &4, MigEBCHB LKk, FAAEEFA
UTRIET 3R, 1) BTARNFY YL LER
WL ST A EEE T 5700, WERIKADREL
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FALE O BR B ES CHECTAHEEI L. (3) E
BREGME2 0 mr AV BET 1 ppb & BEET,
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ERE R F Vv s 0REEE LTESERICHLE
B3bNEEZLND.
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Table 1 Operating condition

Equipment ; Hi tachi
background

model 308 atomic absorption

corrector, the HFA flameless

spectrometer, with deutrium

atomizer

Light source:Hitachi hollow cathod lamp of Co

Lamp current; J0mA
Wavelength: 240.7nm
Ar gas: 0.71/min
Drying: 100C, 30s
Ashing: 900C, 40s
Atomizing :2500C, 8s

DWEREKS ¥ 7Ick 3 240TmDIE % B R
fIE L7,

3 -2 HBorrasmk

AR 1~56g (Mg : 5ml) %KZ 100ml @ G
Y RICRD . BRERSEERANTE0T, 12 KK
R, BRUFTE50C. 12MMRILT 241, v
FiC1 ONEB S mea Nz, WE6FCOHK» P 7 L—}

LT 30MIME L, IRILYEBER IS . DOTHR
a— MCRILHEEBL, S5 10N 5 meTL Y R
ZUW, RORKICET B vy RiZRIBIETE
L, BECHERIAEHCEDGZEST BIEA05 5
fedh, BOBTETE) o

gample (pml of blood)

3+3 ERIRME
LERKGEDA >ty a — 5% ) —n—Z
75T Y e ERFEER S5med 2T 2@, K
WD PEMMT 5. MHMKEAE 2 0ot
HRE L, BEKImEMZ, 2,350 A
Utco Wil tHIE 2 Ould REE T b= 4 F—dutaio/h
RICEA L, Table LICR LT, 8%, KL,
B FALENRET ™, 380 FRE R, (Chart ]
IR DM 2R L) BIRRICEERAEmBL, #
EMERME L,

I ashed with electric furnace for 12hrs, at 550C
Ashed residue
added 10ml of 10N HCI

transfered into a separatory funnel

Qrganic layer

Aqueous layer

4 . .
Flameless atomic absorption spectrometry

extracted cobalt with 10ml of 5% tri—n—octylamine carbon tetrachloride solution

transfered to a 20ml of stoppered test tube

extracted cobalt with 1ml of distilled water

Chart 1. Flow chart for determination of cobalt in blood,

— 60—
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Fig ., 1. Relationship between recovery of
the coblt and concentration of HCI.
Co was extracted with 10ml of 5%
tri~n-octylamine carbon tetrachloride
sofution and back extracted with Iml
of distilled water. Co was taken
0.5ng
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Fig, 2. Stability of cobalt in back
extractive solution
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Table 2 Recovery test

of sample by the proposed method

Sample Co added Found Mean C.V. Recovery
(ng/g) (ng/g) (ng/g) (%) (%)
Spinach 0 23.7,24.5,24.1
94.6. 23.8 24.1 1.7 102.0
5.0 30.3, 28.6, 29.4
29.7, 28.2 29.2 2:9
Potato 0 15.6, 15.6, 14.8 )
15.6, 15.9 15.5 2.6 102.5
4.0 19.8,19.4, 20.4
19.6, 18.7 19.6 3.2
Turnip 0 10.1, 10.0, 10.0
10.0, 9.7 10.0 1.5 98.0
5.0 14.4, 14.9, 14.8
14.8, 15.4 14.9 2-4
pig liver 0 25.0,25.0, 26.5
94.7. 97.6 25.8 4.7 100.4
50.0 77.0,74.0. 78.0
74.5.76.5 76.0 2.2
Table 3 Recovery ' test of sample by the proposd method
Sample Co added Found Mean C.V. Recovefy
(ng) (ng) (ng) (%) (%)
Blood (A) 0 2.3, 1.9, 1.9 ‘
1.9, 2.2, 2.0 9.3
10 11.9, 11.9, 12.4 97.6
11.9, 11.4, 1.8 2.9
Blood (B) 0 4.8, 5.5, 4.6
4.5, 5.3, 4.9 8.9
25 30.0, 30.8, 31.3 103.0
29.8, 31.5, 30.7 2.5

4«5 gEREROI v FEREER
Ll FO$ENS, 3+ 1~3 -« JICELTERED
SEho a5 FBOREET > TOHEETa-

dle 4 BXUSIERLT,



Table 4 Cobalt content in foods
Sample No. Found Sample No. - Found
( pPbY ( ppb)
Tomate 1 5.9 Spinach 1 25.0
2 8.4 ' 2 23.3
3 4.8 3 v 29.8
Cucumber 1 4.9 Perilla frntescens var.
2 4.2 crispa (Greens
3 4.7 1 40.8
Potato 1 16.5 2 94.5
6.0 3 11.6
4.9 Pig kidney 1 21.6
Turunip 1 4.4 ' 2 11.1
2 3.8 3 21.7
3 15.7 Pig liver 1 25.3
Turnip 1 17.4 2 56.1
greens 2 40. 7
3 18.1
Table 5 Cobalt content in blood
Sample Age Sex Found Sample Age Sex Found
No. ( ppb ) No. ( ppb)
1 20 M 0.4 10 17 M 0.8
2 17 M 1.1 11 18 M 0.8
3 18 M 0.2 12 17 M 0.8
4 57 M 0.9 13 35 F 0.4
5 a PR 0.9 14 16 F 0.9
6 27 M 0.6 15 44 M 1.4
7 36 M 0.9 16 22 M 0.9
8 57 M 1.0 17 17 F 1.3
9 45 M 0.6 18 46 F 0.8
Geometrical mean: 0,75 S.D:0.63 * . Mate Ff Female

5 # i
PlED#ER» &, EpRkidia v rOEREKE L
T, EEIEHE S S OEEERH, Wil ERIE LR
EET b4 F-BEETFEORKIE, 1) B,
SERISIRIET, UM E N b EBSMBET B
¥, BIEBO 7 75 Y FEARSRICME SR, #l
FEEDNSY F5E LI, 2) 5 g0AE2A
WS, ZOERRAIG 01ppbE BH TEL~NVE

T TRIEAREE -0 3) BREORIMEFH SRE
EET, FORGHESEOTCHRETHAEEESS, »
SERE, HELWESESh, WERES LR
BTIOCENEDREEZET B &5, £HRE
hhasn b BOMEEE LTESERICHLESZLD
LEZONB.
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Table 1.0perating Condition.

Equipment : Hitachi model 308 absorption
spectrometer, with deutrium background
corrector, the HFA flameless atomizer.
Light source: Hitachi hollow cathod lamp of
Sb

Lamp current ; 15mA

217.5nm

0.71/min

Drying : 100TC , 30sec

Ashing : 900C, 30sec

Atomizing : 2400 C, 8sec

Wavelength :
Ar—gas
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Fig 1 Relationship between ‘atomizing

temperature and absorbance of 8b

- 8p was taken 4ng in 0.1M tartaric
acid 40ul -Wavelength : 2172 5nm
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Antimony was extracted with 5%
vol Amberlite,A-1in xylene and
back extracted with 0.1M tartaric
acid solution

Sh : taken 200ng
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Table 2. Interference of various . ions in the flameless atomic absorption analysis of -

antimony

Interfering Depressing effect added (ug)

substance 2000 1000 500 200 1:00 50 20
Al 0 / / / / / /
As - —70 — - —17 —5 0
Ca 0 / / / / / /
cd 0 / / / v % /
Co — —8 0 / / / /
Cu 0 / / / / / s
Fe 10 0 / 7 / / /
Mn 0 / / / /s / /
Na / / / / / /
Ni 0 / / /S / / /
Pb +16 +9 0
Se 0 / / / / / /
Sn 0 / / / % / /
Zn —26 -9 0 / / S
Bo, 0 / a / / / /
CrO; 0 / / s / s s
NO3 0 / /e / / / /
PO 0 / / / / / /
SO~ 0 / / / / / e

1 Sb was determined after doing of operation of extraction and back extraction.

2 - Sb was taken 200ng. 3. Sb . in ‘6N HCI.

b0, LEOERER» SR bOT VFE VH,
WME@W&%K%%#%C&E<mET§5§@&_
EZLoh3,

4 -6 IRHNEINER

DEOEBHENS, 3+ 1~3 - 31 LTak
HERCHESER DO T v vOEE &, RiNE
INRBREST » 7o 5 R%Table 31CR LA, CORR,
FR&iZ 8 0 BLIE, EBHIKT 1 0BLTTH 7,

b %

VI E ORER» S Kkt

1) HBEKAEFDOT v F & % 5 %Amberlite
LA-1 #+ v U VIERTHB L, 0.1 MIBEARBRRK T
WM F2cLickyd, 7rre v AlERCEY 288

DIFERS ENETE 5,

2 FHMBBCHEAEREBNBZCETT vFE /i
BABREBICEEL+ L— MEAMEIED , RESSH
TORE, RILBEKEOTT v F £ Y OEKE <
ZENTE B,

REDKHHEBL, ERMADS 0.3 PPbLiBkE T
THETEZC &S, KR, £ERAhoT v 57 -
TVORFHELLTHSERCHLELZbDLELS
hz,

5’4 fk
1) E.B. Sandell : Colorimetric Determination
of Metals , 3d Ed, P.258 (1959), (Intersci—

ence Publishers Inc., New York)
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Table 3 Analytical results -of samples by the Proposed method

Sample Sb added - " Found Mean cCV Recovery
(ng) (ng) (ng) (%) (%)
Whale 2g 0 15, 13, 16 15 8.7
16, 14 85
20 32, 35, 33 32 9.4
27, 33
Tea leaves 2g 0 41, 38, 41 39 3.9
39, 38 85
40 75, 170, 67 73 5.7
77, 75
Blood (A} 3ml 0 1.3, 16, 16 1.46 10.2
1.3, L5 82
5.0 50, 54, 56 558 8.4
5.6, 63
Blood (B) 3ml 0 23, 25, 25 254 8.6
‘ 29. 25 80
5.0 62, 67, 65 6.58 45
7.0, 6.5
89 (1975)

2) AARERS : fdsBikrm , P.288 et e
(1973) (&RHR) 5 RAKSS: MEHREEE  P278

3 wMW=, Lk L, 28, 620 (1973) (&R MR
(1974) 6 i : BL, 81, 750~753, 1960)

4) gempE , sehiE, LRBEE CRL, 24,
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Detemination of 13Elements (As, Cd, Co, Cu, Fe, Hg, Mn, Ni, Pb, Sb,

Se, V,Zn) in Human Blood
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3v2-1 €% (As)
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Table I Operating condition for determination of As
Equipment Hitachi model 308 atomic absorptin spectrometer, with
deutrium  backgroung corrector, the HFA flémeless atomizer.
Light source : Hitachi hollow cathod lamp of As
Lamp current : 18 mA
Wavelength :193.7 nm
Ar gas :0.71 /min
Drying :100°C, 30 sec
Ashing :900°C, 60 sec
Atomizing : 2500 °C, 10 sec

3222 HFIvas (Cd)
MK 1 meERE 2 0meod B B RABREICIRO,
HRKEMAZT20mICST 5. LLREDH, TOH

D1 OMEEIRD, REET b= A ¥ =IO NRIC
EAL, E8, K, BEFBRIEZERTO, A F3
v uBERD I

Table II Operating condition for ' Determination of Cd
Equipment Hitachi model 170 — 50 .atomic absorption ' spectrometer, with
deutrium  background corrector, the GA—2 flameless atomizer.
Light source Hitachi hollow cathod lamp of Cd

Lamp current : '8 mA
Wavelength :228. 8nm

Ar gas 21 /min

Drying Ramp mode, 0 to 30 A (1.0A sec)
Ashing Ramp mode, 30 to 100A (0.2A/%ec)
Atomizing : 280 A, 10 sec

—7

2 —



3+2.3 asut (Co)
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EEBIE D EURILIEDA S tedilko — bic, 5%
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Table III Operating condition determination  of Co
Equipment Hitachi model 308 atomic absorption spectrometer, with
deutrium background corrector, the HFA flameless atofnizer.
Light source Hitachi hollow cathod lamp of Co
Lamp current 10 mA
Wavelength : 240.7nm
Ar gas : 0.71 /min
Drying 100°C, 30 sec
Ashing 900°C, 40 sec
Atomizing : 2500°C, 8 sec
32«4 $ (Cu) ERBRIE D LRRIGED 10U 2 REET b <4

RAEO KL D M 1 meERA 10 0 DL YR
iRy, BIERELEMANTE0°C, 1 2M5M%RH%
BRIUFT550°C, 1 2KMKIILT 5. Bk, v VK
IT5 %Mk 5 mea MA, RIDEBRISEE.

Table 1V, OQOperating

condition for

—URDNUCEA L, R, KL, BFifEE
WELRAT RS KTz o ARICERBREE L, HIE
EEWET 5o

determination of Cu

Equipment: Hitachi model 170-50 atomic
background
Light source: Hitachi
Wave length: 324.7nm
Ar gas: 21 /min
Drying:30A, 20 sec
Ashing: 130A, 30sec

Atomizing:280A, 10sec

hollow cathod‘

absorption

corrector, the GA-2 flameless

spectrometer, with deutrium

atomizer,

lamp of Cu




325 /X4 (Hg)

BRI ORI | #R 1 mE AR TD5 Lz 7 0mgD
BRIERIC LAAE, 4 8HfIEIRE, BE75Ra
MRERIEL, MBS, 7 5 % 2 A KA 0.5 BB
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EBRME | FRAKBRIIED 5 xR0, KA
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Table V. Operating

condition for

Kdtco RIICERBEEEL, ATCHEEFET 5.

3.2.6 <v#y (Ma)

32 « 4ADMOMTIAWTZIRALIK 10 pl % B
b4 F— B ONUCEA L, EiR KA
BEFLERRTGOYY #vBERD . FARICERR
ZEBL, WEBEMET 5.

determination of Mn

Equipment ;Hitachi modle 308 atomic
background

Light source:Hitachi hollow cathod

Lamp current: 10mA

Wavelength: 279.7nm

Ar gas: 0.71/min

Drying: 100C, 30sec

Ashing: 500¢C, 30sec

Atomizing: 2500C, 10sec

absorption

corrector, the HFA flameless

spectrometer, with deutrium

atomizer,

lamp of Mn

3¢2+7 =»4m (Ni)
302 4D ICA I RKALE 1 0 Ml RF
BT b A PO NRICEAL, B R

Table VI. Operating

condition

BEFLENARTO =y 7 v BERD oo AR ICERBR
LML, MEELHES 20

for determination of Ni

Equipment :Hitachi modle 170-50 atomic absorption spectrometer, with
background corrector, the GA-~2 flameless
of Ni

Light source: Hitachi hollow cathod

Lamp 10mA
Wavelength: 232.0nm
Ar gas: 21/min
Drying: 30A, 30sec
Ashing: 1404, 30sec
Atomizing: 2804, 10 sec

current:

lamp

deutrium

atomizer,

6
328 % (Pb)

3:2+20AF v A0BEEMBICMIKERHL,

e Lo



Table VII. Operating

condition

for determination of Pb

Equipment;Hitachi model 170-50 atomic absorption spectrometer,with deutrium

background

Light source:Hitachi hollow cathod lamp

Lamp current ; 10mA
Wavelength:217.0nm

Ar gas:21/min
Drying:Ramp mode, O to
Ashing:Ramp mode, 30 to
Atomizing:280A, 10sec

30A (1.0A/sec)
100A (0.2A/sec)

corrector, the GA-2 flameless
of

atomizer,

pb

3+2.9 7vFzv (Sb}

BB ORE D3 -2« 10k EERBICIEE K
fbU7tk, 6 NEE b mx vy RiTmZ, #50°CH
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Table VIII. Operating
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condition for detéermination of Sb

Equipment ; Hitachi modle 308 atomic absorption

spectrometer, with deutrium

background corrector, the HFA flameless atomizer,

Light source:Hitachi hollow

Lamp current:231.3nm
Ar gas: 0,71,/min
Drying:100¢C, 30sec
Ashing:900¢C, 30sec

Atomizing:2500C, 8sec

cathod lamp of Se

3.2:10 £Lv (Se)
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Table IX. Operating condition for determination of Se

Epuipment :Hitachi model 308 atomic .absorption spectrometer,with deutrium

background
Light source:Hamamatsn hollow cattod
Lamp current:8mA
MVVavelength:lge.Onm
At gas:0.81,/min
Drying:100°C, 30sec
Ashing:600C, 60sec
Atomizing:2400C, 10sec

corrector, the HFA flameless

atomizer,

lamp of Se
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Table X. Qperating condition for determination of V

Equipment :Hitachi model 170-50 atomic absorp;ion spectrometér,with deutrium

background corrector, the GA-~2 flamaeless

lamp of V

Light source:Hitachi hollow cathod
Lamp current;]12mA
Wavelength:318,4nm

Ar gas:2.51/min

Drying:Ramp mode, 0 to 20A (1.0A/sec)
Ashing:150A, 20sec '
Atomlzing:300A, 10sec

atomizer,

3212 e (Zn)
BB OKIL MB2mETrVE =175 23 IED,
WE 1 OmeE A TH 4 ICINAT 3. AEHMELIC

BRLIDD, W 2mimARet 29 2 % N
TE. B, MBS MAMML, SEsET2E
TRET 5, B



Table XI. Operating condition

for determination of Zn

Equipment:Hitachi modle 308 atomic absqrption spectrometer,

Light souce:Hitachi hollow cathod jamp of
current ;10mA
rate:2.51,/min

Air flow rate:141/min_

Lamp
Acetylene flow

zZn

3.2+13 & (Fe)
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Table XII. Age and sex of subject’

Group Age,Yr Male Female
15~19 3] 3

Young 2020 417 7
: 30-39 4 4

Middle 40-49 4 }8 4}8
old 50-60 3 1
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Table XH—TI.

Analytical  results of samplesX

Sample Type of Sex Age ‘ Weiéht Blood S. G#f* As Cd
No. blood (Kg) pressure
1 A M 18 53 120—80 1. 056 0.002 0. 0022
2 A M 18 87 110=70 1. 056 0.002 0. 0020
3 B M 17 57 120—66 1. 054 0.005 0. 0012
4 A M 2.7 57 118—80 1. 058 0.002 0. 0024
5 A M 22 72 130—80 1. 056 0.004 0. 0020
6 B M 27 53 134—174 1. 056 0.003 0. 0022
7 B M 27 55 120—70 1. 056 0.005 0. 0021
8 0 M 31 60 122—170 1. 056 0.004 0. 0021
9 B M 35 65 110—60 1. 056 0.004 0. 0027
10 A M 35 54 126—76 1. 056 0.008 0. 0014
11 A M 36 74 116—80 1. 056 0.005 0. 0016
12 A M 45 82 160—100 1.054 0.009 0. 0018
13 A M 44 65 160—96 1. 058 0.009 0. 0044
14 A M 44 58 138—90 1. 054 0.002 0. 0029
15 A M 46 66 124—176 1. 058 0.003 0. 0025
16 B M 58 64 152—095 1. 052 0.003 0. 0036
17 A M 51 62 130—090 1. 056 0-006 0. 0025
18 B M 58 65 120—80 1. 056 0.008 0. 0016
19 A F 16 51 120—70 1. 052 0.001 0. 0025
20 0 F 17 50 128—72 1. 058 0.001 0. 0027
21 0 F 17 52 118—80 1. 052 0.001 0. 0012
22 A F 25 57 116—80 1. 052 0.003 0. 0015
23 B F 28 65 126—84 1. 052 0.004 0. 0013
24 A F 22 45 120—80 1. 052 0.002 0. 0022
25 B F 22 53 112—60 1. 052,0.001- 0. 0015
26 A F 36 44  130—80 1.052 0.001 0. 0019
27 B F 35 50 110—72 1. 052 0.001 0. 0010
28 B F 36 62 132—80 1. 054 0.005 0. 0036
29 B F 37 65 118—172 1. 052 0.003 0. 0013
30 0 F 45 59 128—172 1. 052 .0.002 0. 0013
31 A F 45 50 140—90 ‘1. 054 0.003 0. 0018
32 A F 46 50 140—170 1. 052 0.001 0. 0023
33 A F 44 52 146—70 1. 052 0.003 0. 0020
34 B F 52 53 150—80 1. 052 0.003 0. 0020

* Expressed as micfograms per milliliter.

k> Specific gravity of blood



Table XI —II. Analytical results of samples
Sample Co Cu Hg Mn Ni Pb Sb Se v Zn Fe
No. '
1 0. 0006 0. 66 0014 0019 0023 0112 N.D 015 00012 40 542
2 0. 0006 0. 79 0005 0025 0058 0112 N.D 016 00015 53 349
3 0. 0008 0. 75 0022 0019 0055 0035 00009 010 00192 33 210
4 0. 0008 0. 94 0021 0031 0025 0133 00007 010 00058 39 349
5 0. 0009 1. 03 0017 0017 0033 0351 N.D 027 0.0031 38 642
6 0. 0013 0. 90 0007 0031 0012 0045 00008 012 00021 33 394
7 0. 0008 0. 57 0002 0013 0026 0119 00006 023 00023 33 697
8 0. 0007 0. 92 0006 0039 0046 7021 00015 006 00015 3.5 431
9 0. 0013 0. 87 0013 0033 Gu = NOBAE N.D 013 00300 55 431
10 0. 0009 1. 32 0007 0035 0063 0059 N.D 0.10 0.0072 3.3 858
11 0. 0012 0. 58 0012 0045 0012 0069 N.D 009 0.0048 5.0 403
12 0. 0002 1. 35 0.075 0041 0062 0081 N.D 012 0.0020 1.8 343
13 0. 0014 0. 58 0031 0036 0052 0045 N.D 0.14 0.0017 .38 681
14 0. 0015 1. 12 0.008 0036 0046 1155 N.D 009 00250 45 482
15 0. 0012 0. 66 0010 0028 0029 0112 00008 014 00020 7.0 133
16 0. 0018 0. 95 0007 0030 0042 0232 00006 012 00023 48 498
17 0. 0017 1. 09 0016 0035 0056 0021 N.D 008 0.0010 33 336
18 0. 0015 0. 66 0030 0016 0042 0049 00035 016 00085 38 438
19 0. 0009 0. 41 0005 0009 0046 0066 00021 011 00029 5.3 394
20 0. 0013 0. 35 0.005 0016 0012 0073 N.D 023 00023 15 254
21 0. 0014 0. 64 0006 0028 0040 0189 00008 009 00024 4.3 415
22 0. 0016 0. 96 0021 0013 0058 0098 N.D 012 00012 28 420
23 0. 0018 0. 70 0006 0051 0036 0189 00041 011 0.0075 3.3 425
24 0. 0006 0. 76 0002 0072 0066 0253 00030 0.15 00013 28 608
25 0. 0009 0. 63 0005 0089 0021 0059 N.D 0.10 00043 3.0 354
26 0. 0012 0. 91 0009 0019 0081 0042 00013 010 00017 3.8 243
217 0. 0004 0. 14 0016 0016 0037 0073 N.D 011 00145 3.8 553
28 0. 0019 0. 75 0007 0019 0086 0112 00018 010 00015 18 343
29 0. 0009 0. 69 0.006 0064 0022 0053 00014 011 00168 25 394
30 0. 0009 0. 64 0023 0033 N.D 0021 00021 012 00120 5.5 442
31 0. 0009 1. 16 0.008 0025 0032 0063 N.D 010 0.0016 5.6 343
32 0. 0008 0. 68 0014 0031 0050 0039 00013 010 00027 28 420
33 0. 0008 1. 09 0017 0022 0041 0077 N.D 015 00029 3.0 431
34 0. 0010 ‘0. 89 0.009 0040 0095 N.D 027 00038 3.0 398

0017

*k N.D< 0.005ppm

s}k>k N.D < 0.0003ppm



elements in b]oodj<

Table XIV. Concentration of various

Element Sex No. Average Range Mean+SD Median

As Moo 18 0.005 00020009 00, 4 0002 0003
F 16  0.002  0001— 0005

ca M 18 0.0023 0001200044 oo oo 00020
F 16 0.0018 00010— 00019

o Mo 18 0.0011 00002—00017 oo oo 00009
F 16  0.0011 00006—00019

W RN e

NN N s o

MR

Ni 1;4 ]12 ng; 0015:2222 0042 %0020 0042

LRI B n

Sb Dbf ii ggg?‘;’ 8:8832? 00008 + 00010 00012

S A R

L e s

A

e e

*k Expressed

as micrograms

per milliliter. .
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Determination of Selenium in water by Dithizone—Carbontetrachloride Extraction.
TOKIHIRO SASAMOTO -KAORU KATSUMURA MUTSUQO ISHIZAKI+ NOBUO KIKUCHI-
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Report on the Surveillance of Mold in Jamms
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Cladosporium 50 24.2
Penicillium 26 126
Aspergillus 9 4.3
Phoma 8 3.9
Epicoccum 5 2.4
Alternaria 3 1.4
Nigrospora 3 1. 4
Fusarium 3 1.4
Mucor 2 1.0
Myrothecium 2 1.0
Cephalosporium 2 1.0
Chae tomium 1 0.5
Sporothrix 1 0.5
Curvularia 1 0.5
Destalotia 1 0.5
Gliocladium 1 0.5
Actinomyces 26 12.6
Yeast 30 145
B o& B 33 159
& & 207 1000
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No. 35T No. 3537
1 2700 15 1200
2 5100 16 2100
3 300 17 2500
4 200 18 2900
5 300 19 1500
6 200 20 200
7 6900 21 400
8 2500 22 700
9 3300 23 200
10 200 24 1100
11 200 25 1300
12 200 26 900
13 3700 27 200
14 4600 28 500

29 200

30 1100
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Myrothecium, Chaetomium, Destalotia,
Gliocladium3AAEE Y v L 5DA KT X o

43HEXR 7z Aspergillus BIc >0 TRE T IORT
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K.B.Raper & C.Thom: A Manual
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Food Poisoning Caused by Fungi

) 2)
Hideo S AT OU Motoo TOYODA, Masahio SATOU

1I)bara.ki Prefectural Institute of Public Health
4-1, Atago—cho, Mito shi, Ibaraki, 310, Japan.
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Environmental Hygiene Section Department of public Health
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