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#1 ZTREBEE(LFIORTELBRE LURA
R R el Bk iy yroy
iE Total 25 ~ 34 35 ~ 44 45 ~ 54 55 ~ 64 Total
BEH 152 12 40 61 39 152
1300 ~7800 | 1400~7800 | 3100~ 13000| 1200~ 13000 | 2500~ 10000 | 1200~ 13000
Na 37404+ 1130 || 4770+ 1940 | 6040+ 2290{ 6090+ 2180 | 5680= 1740 ] 5870+ 1130
3600 4300 5700 5700 5400 5500
460 ~ 2700 830~3300 | 1200~ 3900| 900~ 3000 | 1000~ 3400 | 830~ 3900
K 1350+ 450 | 2080+ 775 | 22404 755 21104 540) 1980+ 538 | 2110+ 630
1300 1900 2100 2000 1900 2000
38~ 1750 41 ~ 550 130~ 770 100~ 940 93~ 780 A~ 940
Ca 2064+ 110 258+ 143 3224+ 146| 3s6+ 176] 276+ 132 | 319+ 159
180 220 290 310 250 280
1.2~ 100 85~ 120 24~ 130} 34~ 130| 76~ 130 | 24~ 130
Mg 350+ 248 [ 4754+ 341 5274 20.4| 536+ 303, 466+ 239 | 5L1+ 291
26 36 41 42 41 41
1.0~ 320 1.0~ 130 10~ 180 90~ 110{ 20~ 370 | L0~ 370
Cu 1694 134 | 2284 328 | 335+ 30| 253+ 192 389+ 769 | 301+ 445
13 13 25 21 20 21
. 30 ~ 1000 80~ 770 80~ 2700 110~ 940 60~ 1100 60~ 2700
Zn 2424+ 148 323+ 180 386+ 303| 383 178| 341+ 185 | 368+ 255
200 270 320 350 300 320
N.D~50 0.7~ 4.3 0.3~ 175 05~ 54 0l~ 7! | 01~ 175
Hg 1.63 4+ 0.68 2514 1.08 | 2483 141 246+ 118| 253+ 146 | 249+ 131
1.3 2.2 2.1 2.1 2.1 2.1
N. D~9.0 0.3~ 35 0.8~ 13 0.5~ 85 05~ 72| 0.3~ 13
Cd 1164 1.12 128+ 100 | 193+ 1.96| 188+ 140| 1.65+ 121 | 1794 151
0.9 1.0 16 1.6 1.4 15
( L&) Hif (B HiF P EERE ( FB ) #TEHE

( RPEE ) Na, K, Ca, Mg :
( RehEhit® ) Na, K, Ca, Mg:
He<{0.1 ug/ L

(N. D)

mg/ £ Cu, Zn, Hg, Cd: ug . 2
mg,/ A Cu, Zn, Hg, Cd: ug./ R
Cd:<1pp/ L N. Dfiic 2w Tk 179 BB
FREEHAL o




(mg/H) ( u#/0)

6000 3 Na Zn
300 /\
5000
200
4000 , 01
80001 o
20
2000 — T —
10
3.0 He
300 CaQV\
2.0 T
200
Mg 201 o4
5 /\ T
' 1.0
30 '
2534 35~dd 45~54 Bb~64 26~34 3544 4A5~54 5~64 (FER)
B ERES % TERC LT DA LD LIS D
B! SFEMEDSEHILE
#2 ERFSBEMEC s &BROHEE
Na K Ca Mg Cu Zn Hg Cd
Na o
K | 0481
Ca | 0.447 0.351
Mg | 0.267 0.265 C.321
Cu | 0.089 0.200 0.410 0.142
“Zn | 0131 0.204 0.257 | 0107 0.040
Hg | 0.208 0.202 0.003 0101 | —o0110 | 0011
Cd | 0282 0.283 0.368 0.066 0.186 | 0.156 0.099

B p<oos

P<0.01
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T B 5 Reh GBI ( BATHE) %
HELEREC T s RbtBo Lt Rk,
FICARL ko SEIER A EREER,
FZREROEEMAYPERCL b 0T, K
PHEHILAADCEsOAETHATL ETR
AODTEFOBRELGATHS, €TDLAE
SHExZ, DTEBNAELZLTELZTNE
HE R,
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Na K Ca Mg Cu Zn Hg Cd
&% 4 H R | 5110 1920 356 215 1220 10300 198 286
R o& B M B | 5500 2000 280 41 21 320 2l 15
Pl EEECH | 108 104 79 19 17 31 It 52

Na, K, Ca, : m./RH
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ng,/ B CRYPERREN 5110, 1920 m/H
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W5, Na o Rep Bt 6500t icifE
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i Be AL O X sBEBE BT B
Nao R & 3346 m~ 514Tmg L HE S 1
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BEAVH Y, SOMORTCIIFERTE
ETHHRETSH - & bic, HltE /8

BRED LR T AS L OEBLRo BHEA

oV TT o kAT TT2% LB/ELTWS

Cu, Zn, Hg, Cd: «¢/H
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Vol. 4, Mal, 43 1979
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Vol. 26,11, 665 1979
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F-1 AfiAKPoEBHGIRERE (/L)
. GG S | & b | TR | ARG | R
1 1% 8 W K o ND ND ND ND ND ND
2 | =] % 0.2 0.2 ND 0.2 ND 0.2
3 | m ) JI ND ND ND ND ND ND
4 | B o 0.3 0.3 ND - - ND
5 = 4% = FFS 0:5 0.5 ND 0.3 0.2 0.2
5 EOR O OW O#E 0.8 0.7 0.1 0.2 0.6 0.4
T LI i 0.8 0.7 0.1 - - ND
8 | & # N m XK 2.7 2.2 0.5 - - 0.3
9 | & & 15 0.7 0.5 0.2 0.3 0.4 ND
0| & L E3 i 2.5 2.3 0.2 1.3 1.2 03
It [ & # i # K 4,3 2.4 1.9 1.2 3.1 0.7
12 | g% @ J W K 2.4 2.2 0.2 1.7 0.7 0.9
13 | # B BRI K 0.6 0.5 0.1 ¢.3 0.3 0.1
4 18/ ) m K 6.1 5.5 0.6 4.7 1.4 0.3
15 1@ ¥ I W K 0.5 0.4 0.1 0.3 0.2 ND
16 | & ¥ n & 0.2 ND 0.2 0.2 ND 0.2
7l&® M I m X 0.6 G5 0.1 - - ND
8 | #& &/ I W Ox 1.5 1.4 0.1 L0 0.5 0.8
19| bl 1% 0.2 0.2 ND 0.1 01 0.2
20 | ®E OB ) W OE 45 2.9 1.8 L9 2.6 0.9
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T BT 44 B 7K 3 K o K B M
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=H NO?N Ci"BMnOs| Cu | Fe | Mn | Zn | F |T-Hd|{T-Red| PH [Si0;| Na | K | Mg Ca
N I A A A A D AL Z AN V7 A A AL A A A2
= B ™ 1.68 | 145] 2.3 —- - - - — | 388 102 | 7.1[13.8 | 10.8] 2.24 | 2.34 | 10.8
S FeErh] 0.32 | 1694 0.6 - [0.041 — — loo6| 585 125 [.7.0 |14 | 132 ]| 1.02 | 324 | 155
JoFERLTE| 0.12 § 2327 14 T ooal = [.023 {0071 5338 178 [ 69 146.7 | 266 3.24 | 450 | 111
X M th| 1.04 | 145| 1.6 e ot - — ] 4311 111 | 68 |184 05191 | 253 1111
#/ B vhl 0.5% | 266 0.3 - | - — - — 704 159 | 71 129|202 1.21 | 310 | 186
B H thl 168 | 168| 1.3 - | - - - — 16131 125 |87 (172103195 | 375 | 158
A % mh 072104 08 - | - — 1.006 | — | 454 g1 | 721102 | 56078 | 1.69 | 147
# Fr vh| 0.60 | 226 0.7 - | = - — | 0.07] 743 152 [ 7.0 185 | 178 1.0 | 4.58 | 18.6
£ By thl 1.05 | 154 L7 - |- T 1.005 | — | 47.9] 121 | 6.9 [22.3 | 135|219 | 317 | 118
H» B H| b4 | 122] 14 011 |0.10 F — |-081 [007] 6487} 192 [ 66 12311167303 | 410 20.6
O 016 821 34 - [0.08} — |.016 | 011 174 98 [ 7.8 |258 | 17.8| 145 | 0.80 48
e 3% A 090} 7h] 28 — 008 T — [.006 |C.05f 21.2| 64 |72 |i83 | 86127 | 0.93 | 6.2
SEo# Hp 118 | 161 2.3 e — |.008 | — |'50.0] 113 [ 695|125 | 10.0§ 226 | 2.98 | 12.8°
= # Wy 082173 24 - |- — |.006 | — | 50.2| 127 | 68 |165 | 180207 | 3.04 | 134
-{BE M BT 081 | 463 32 — 023 ~ 1.009 [006) 63.6] 177 | 7.3 |17.8 | 280 300 [ 4.20 | 139
o= g K046 | 98| 06 |.009 | — — {007 — | 395 8 [ 691} 97 731057 | 156 | 11.5
I 7/ |y 0.25 | 109 0.9 e — {.000 [0.08] 4131 113 | 7.0 |227 | 144 | 157 | 266 | 13.9
= = my] 0.27 | 164] 26 — (0041 — 1.006 |0.14] 509} (58 | 7.0 |16.3 | 230 1.37 | 2.24 | 13.7
HE By 002 786] 37 — - - - 1009112 369 | 7.3 [40.9 | 785 | 3.17 | .70 | 327
k=g @Er 100 | B7; 095 |.005] — — | 069 | 0.07] 33.0 80 [ 751176 51040 | 1.86 | 7.6
HHEEY 138 167] 0.7 -] - — |.005 | — | 9.2 176 | 6.5 |182 | 13.0 1233 | 462 | 21.1
= E Ey 085 | 162 151 - | — - |.007| — | 316 o8 [ 711291102200 | 232 | 96
158 &£ H 041 831 11 — - —~ |.026 | —~ | 181 63 {66 (1601 47120 | 0.91 ¢ &2
% B OWN0761 73] 08 e -~ |.008 {0.08] 386 72 160 (1287 46(154 | 268 | 9.7
# # K030 [ 95| 08 - lo02| — |.012( -~ | 27.2 72 | 74 [163 | 6300 | 1.15 | 63
B K Ep 109 | 156| 3.2 = (008 | — |.015 | 0oO7[ 524 160 | 7.2 (129 | 99210 | 310 |167
AR &4 099|166 1.8 |.012 (004 — |.018] — 51861 121 | 7.0 112.8 | 82| 210 | 272 | 127
¥ O EP| 106 727 L5 - - — |.013] — 681 165 [ 68 |17.8 [ 791210 | 246 | 10.9
A BE Ry 097 | 168] 13 - |- — .08 — | 4071 141 | 7.0 |12 | 91150 | 209 | 113
£ %Wy 096 | 17.4] 20 |.006 ) — = |.014 1 0.05] 50.81 128 | 6.8 [12.7 | 10.1 {270 | 350 jibl
‘ F & A7 118 | 161 2.3 - | = — |.008f — | 50.0] 113 [ 69 j125 | 10.0 226 | 2.98 | 128
FE F HET 091 | 225 - (003 — |.0156] — | 650 213 70 (171 1150 27 | 458 | 186
5 B ool 035 "8 05 {.0061002] - |[.016| — | 385 791 70| 67 411080 | 1.40 111
| o4& By 0.20 (149 3.2 = 1003 — [.014] — |161 | 477 | 7.2 354 97.0 [ 415 |125 |3bb
= ¥ Ky 047 | 88) 1.1 - = —~ 1.007] — | 338 69 [ 7.3 1 981 451038 | 1.66 | 10.5
* I HEl 046 | 10.0| 0.7 - | = — 1.087T]| — | 40.5 70 | 7.2 | 88| 441068 | 1.44 {130
T t HEI 043 93| L7 — (004 — [.008] — | 420 90 | 7.4 | 80 46080 | 150 |146
B A 033 47 1.9 — |ops | — (.026 | — | 267 52 | 7.4 |10.7 36[028 | 1.5 1" 1.5
mEEr 4114 [ 76) 1.3 — |0.06 | — |.190 | 0.05] 5101 110 | 7.8 [16.7 | 6.8 |0.80 | 400 | 147

* JII A9 022 ) 44| 28 — 1004 | - — — | 148 30 | 74 | 85
BFE k{003 | 68 14 - - — 1.010} — | 17.9 46 | 7.6 |12.1 561041 | 0.78 | 440
* & Fi| 0.32 | 56| 46 — 30081 — [.044 — | 251 56 | 7.5 |10.8 | 48] 0.60 | 107 | 6.64
+ & Jli H 018 86 L8 — {0031 — [.0241 — § 291 65 |.7.7 {154 65059 | 1.40 | 6.79
T 042 | 43 1.7 - | — — {.02T] — {127 45 | 7.5 |14.8 ‘
Fiii M 017 | 50| 24 - | - — {.020{ — | 40.0 65 | .7 ] 93| 301027 ] 083 | 650
M Lk 039 | 58] 27 -~ 006} — | .0421 — | 348 70 | 7.6 | 94| 3.1[(0G33 ] 163 | 8.70
FEEE R 038 | 86| AT — {008 — |.260] — | 30.0 58 | 78 {115 | 40(C40 ¢ 110 | 7.51
fPTEaKE 0.36 871 - 005 — — 1 .006 | — | 444 84 | 698 7.0 5.8 060 | 1.47 {117
&##?%7](% .18 1161 23 -} - — .00 — | 50.0| 113 |89 |125{ 10.0| 236 | 293 | 128




NON Cl KMnO, Cu Fe Mn

Zn F T-HdT-Red PH Si0; Naa K Mg Ca

mp/L g/l my/L my/L mg l mg/l my/f mgL myl myL mg/L myL wg L my/L my/L

Mean 076 17.0 18 — — - .02 — 470 120 72 161 136 155 2.80 127

% [Max | 544 146 46 012 .23 — .26 .14 161 47T 7.8 467 970 415 125 355
Min | 002 43 03 - - — - — 127 30 66 67 30 027 078 44
Mean{ 131 16.7 005 .03 .006 .03 123 70 208 124 18 50 165

2 Max | 131109 05 .21 G110 .26 374 81 690 654 67 6LO 153
Min| - 24 - - o~ = 8 62 L0 26 04 1.3
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Nat 217 - 60 ~194 3900 0.7 5.0
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Zn 46 ~520(ug)| 15000(ug) 0.3 3.5
Mn - - 4600 - -
Cu - ~ 24 2000 - -
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* 90 mg Chromosorb W 4 1 mg NaAuCl,
** 1 9% KMnO, 15 ml + 2N H,50. 15 ml
3.4 &TINHLEREBRBFCKDA
SE(ED K T
)
LR Lz si) 5 RGP RERE O NE L i
Ly &7 A Ak L BRBEOTET, £ 2T o/
1 £/m RE KT 2 4 BERIHEE ] rmos
S gL
BELAaRE 20T {ToEREFig. 5 g .
L L o TR & 5 IS EO MBI £
2 1 A l £ 1
0 1 2 3

Bixr=008CH0, BW—FEFRLk, ¥

o, itk BIEERREY (EREE )ic>nT, Flg. 5

t—gEVefFons, 1 %OBEKECH
DR EHERE S o, BB~ vH v
B0 v A RS- RESE FRERT
i, Y, bar=zv, Friov, £V

YA COERBEERSVEET IR, b

Hg conc.{ng/m’) by Gold ameatgamization method,

Correlation of Hg conc. in air found by
Gold amalgamization method between
Wet method

DGO R FIRE o R RE 5 KB RlE
WE( 2537nm) inEET 3 i lIEES
BOHBEHED 2TV 5, EELOBR



B, BE AR~ vH VA Y v ARG
- F Ve g owoak ARRHE - Nk
SAEFREECT - 2o, FREERS
DIFETERE{, &7 v+ HFoELiBhE
DHEBEE L FHEELERS—RLAELELD
Ndo

3.5 &PINHLAECKSKBHECR

BTHGHAORE

&7 wAHAETIE, RIFOHIFEN AH
SORECBEEH > VWBRELBEICHE
EEETT2LEBbns0 T, S0: ,NO:z,
H:S,NH: ,HF 8 X FCL: ¥ ADEELH
WLk EFAORELERZER, -2zl
aVeF.—F(FATy 2B, FEE,
S0;: NOgz: 1om, HaS:10em,
NH;: 10em, HF :10cem, C£: : 5em Y H
Vv, Z10ppm OREFAE 105, Alao
HKBBEE B[ ER, KT, ZnbD
HWEFC 3 » 1 OFETHRE S TR KBRS
100ng % 1 £/Mu0 B3| HE THREL, 3 -
LnFETHUEL, BEREERDE, T
B, 850z, NOz ., NHs, HoS @0 A& R
FlE v L KEREFOBERZTE 100%
&\ REFAOEERZED onY, —HHF
HAFRI|EELIOTIEB1% LT, Cla
HATER19%EETL, ZNEEFELI -
Fro 2O X5IE& 7~ K atki, HF BUF
CLo FADFHERLBHEE BRI E, v 5<
BEFroASrAREECHALIsd 0T
55,

10cm,

concentration {ng/m}

3.6 WHRAFPOKEBRE

Bramans)fgfi\ s AFWESE, £
OREFEEEDTI LR X « TARPKE
DHHREERA, TOHEERELL TRT
WAL 4 %, [AEHRAKSRDT 96 %(HEKH
D 49%, HILKE: 25%, FFAKEE 21
%, vAFAKE: 1%LHTF) LHEL, &
T7 waFafbenivBlRKERREALLY
RNERATNE, ¥y MEO R, S
EEErrsre Y A7 WORERKEOHE
Eix, &ENXE, HeClL: , CHs HgCLHZE
100%, C:HsHgCLA 99~100%TH =k
EMEL TV B, EELCHEHETEAL T
WABLT AN AER, BES T ABRHETR
FRhAER, effF 7 » 2y 2 7WTRER
KPrEnTnRHELTHY, KRPDEK
MERFLLTWAZEEAR S,

ST, REMEFO BB LLBT AR
hkREER, 036~830ng/w OHiFEK
#»YD, FigEi 314 ng/m, EERERLGE9
ng/nw, HiEfii 2 Ao 830 ng/n\ REM
26 AN N3N/ M THalte INE THH

I TR
10 11 iz 1 2 3
manth

N M N L 1L n
4 5 6 7 88 9

Flg. 6 Monthly variation of Hg concentration in
Air in 1980--1981.



&0k 5 b, RESHOEEATBKER
B, 0005~010zg/m £EELEHE
LL T 00Z2p2mWTHY, i, FEMATH
BT 0005ugwB T DL sntvas e
o, FEELOBLMEHERELBR—FLT
Wa,

Fig.6 LUFE Eizsit 3 KK P REE
BEoER A ( A¥#5E) %, Table 2iz A
BUFEEHHoFEHE, FERSE B&E &
EfE2 R Lo KRHPREREE, DK~
W EL B~EHHEEY 2 & 50585,

BERZZEFERIWEHEENPELS 24
o THIBILTWillistonPiz, wEoK
oK, RETLoBErZsL 5
BREL, FHCECESEL< s LG
LTWad, LirLAasdb, TOEPCLIRE
Sty Az AROEEELBAT sy ©
HoTs BRRBOL 5 AR TR, KEOR
EEIHEUMROERT s K~EHi XS h
KERE, PeFE st LBbn s,

Table 2 Monthly and Seasonal Variation of Mercury Concentration (ng/m') in Air

at Nara.
Month Concentration _ S.D. Min. Max.
Apr. 2.66 0.71 1,68 3.34
May. 2.30 1.84 0.62 4.86
Jun. 3.08 2.07 0.36 5.38
Jul, 3.75 1.27 2.03 5.05
Aug. 2.11 0.56 1.50 2.85
Sep. .2.23 0.51 1.51 2.62
Oct. 4,38 2.02 2.41 7.15
Nov. 3.75 1.93 1.44 6.17
Deec. 3.26 0.25 3.07 3.61
Jan. 2.85 0.44 2.45 3.47
Feb. 4.49 2.67 2,49 8.30
Mar. 2.82 1.26 1.186 4.21
Annual 3.4 1.69 0.36 8.30
Season® Concentration S.D. Min, Max.
Spring 2.59 1.37 0.62 4.86
Summer 2.98 1.59 0.36 5.38
Auturn 3.45 1.87 1.44 7.15
Winter 3.53 1.73 2.45 8.30

* Spring : Mar, Apr, Mar. Apr.,, May, Summer : Jun, Jul, Aug.; Autumn : Sep., Oct, Nov.

Winter : Dec., Jan, Feb.
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Table-1 Ion Chromatographic condition

System-1
eluent-1 0.0024M NayCO3/0.003M HaHCO3
pump rate 23% (106ml/hr)
gample loop 250 2
anion pre column 4x50mm
anion separater column 3x500mm
anion suppressor column 6X250mm
ICE suppressor column Tx150mm
range 10U MHO
System=2
eluent-2 0.005M NazB4Cq7/0.003M NaHCO3
concentratorcolumn 4x50mm

anion separetar column 4%250mm
anion suppressor column 9x100mm
pump rate 30%{138mi/hr)
RANGE 3AMHO

Recorder
full scale v

chart speed 2.5mm/min

Fig-1
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AEBLTE LN e e 754 L VRFE
BOER®2T 5, BBSEAVEAF o
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System~1

eluent solution 21
purp

injection valve
pre column
geparator column

LR T JCNy Ry CR

ICE suppressor column

System-2

B eluent solution 2

9 pump

10 concentrator column
11 separator column

14 13 14 recordex

Schematic diagram cof Ion Chromatography

anion suppressor column

12 anion suppressor column
13 conductivity cellimeter
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Table-2 Recoveries of Bromate from kamaboko,bread
and fishsausage added potassium bromate by
dialytic method

Meas
Samples Aggggate Ero:;i: Recovery (8]
(ma/kg) (mg/kg)
Kamaboko 0 ¢ -
0 0 -
27 26.856 99.5
27 26.32 97.5
270 268.62 59,5
270 264.86 58.1
Fishsausage 0 o -
0 0 -
27 26.86 99.5
27 27.39 101.5
270 276.68 102.4
270 27%, 37 103.4
Bread o o -
[+] o -
50 51.57 103.1
50 53.72 107.4

(0.01N NajSpO3titration)
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Table-3 Recoveries Bromate from reduce concentration

Added Measured
Bromate Bromate Recovery (%)

(mg/kg) (mg/kg)
No concentration 26.86 99.5
Tenfold concentration 26.33 97.5
: 25,78 95.4
No concentration 270 257.88 95.5
Tenfold concentration . 270 247.14 91.5
Twentyfold concentration 270 249,82 92.5

{0.01N Na2S503 titration)

2 BREAAOHE

SHE. BBELAEREAviCR]1~1.5%,
FHAQIBMRCR I ~2%0REAS EAT
AFvre=b 57 CAERENE
TEABEYEC 2 LELLNE LD, H b
PEHHEBREREHEH 54 (1 CE Suppres-
sor Column) #BUC THBA + » &R
TW3A, C0EY 54 2BTHFOLEER
PRI, TOERE Table
—~ 4R L i, BEREAA v 3ug nli L

B0,

A g v

TOWEHEAS A+ v 4000aghf £ i3, 5%
TAYBEFEELAVBELAC €~ 2 & 25
Lich, 8000agMé BETRE - 78
8TRECWA Uit & biz 20000ugmf =4
BEHMETEL Y. oty L2 L MEHETRH
THREEI, B bOEEI 4 2 WEL &
EIA, BRBCII13000~140000g/ 7T

D, BBEE TR 000 BECE 3
SEORBR T RER + Y OEFC
Ny sHWEAVEEDbRL S,

DT,

Table-4 Effects of Chloride on the recovery of
Bromate in standard solution by Ion CH-
romatographic method

Added Found
Bromate Chloride Bromate Recovery (%)
(mg/1) (mg/1) (mg/1)
3 0 3 -
3 1000 3 100
© 3 2000 3 100
3 4000 3 100
3 8000 2.6 87
.3 20000 + +
+ : pesk is not available for determ-

ination of amount BrOjg
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Table-5 Recoveries of Bromate added to fish paste
products,fish sausages and breadstuffs by
Ion Chromatographic method

. Added Found
Kinds Bromate Bromate Recovery (%)
(mg/kg) (mg/kg)
Kamaboko 0 0 -
0 0 -
2.7 2.5 93.0
2.7 2.6 96.0
27 27.7 102
27 24.6 91.7
270 262.5 97.2
270 266.3 98.6
Fish sausage -0 0 -
27 27.5 101
270 295.0 109
Bread 0 0 -
0 0 -
5 4.8 96.0
5 4.4 88.0
50 48.5 97.0
50 47.5 95.0

Lt i
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Table-6 The amounts of Bromate from breadstuffs, fish

paste products and fish sausage by Ion Chrom-
atographic method

Samples

No of
sample

Found

Bromate

Breadstuffs

Breads

French breads
sSweet goods
Sweet buns
Dough-nuts
Steam cakes
Cookies

Fish paste products

Mushi kamaboko
Yaki kamaboko
Naruto

Sasa kamaboko

Tikuwa

Age kamaboko
Hanpen

Keishingu kamaboko

Fish sausages

Fish sausage
Fish ham

Wi Wwsa bW

WikwinF VN WW

1
1

9.9mg/kg

No detectedé (bellow lppm)
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Pable-7 The amounts of Bromate and Bromide from fish
paste products (kamaboko and tikuwa) by Ion C-

hreomatoarachic method

Kinds Found Found Kinds Found Found
Bromate Bromide Bromate Bromide
Mushi- 1 - 12 Sasa- 1 - 8
kamabocko 2 - 15 kamaboko 2 - 16
3 - 15 3 9.9 250
4 - 15 4 - 91
5 - 18 5 - 8
6 - 10 6 - 10
7 - 9 Tikuwa 1 - 95
Keishingu 1 7 2 - 13
kamaboko 2 - 25 3 _ n
3 - 1. 4 - 36
5 - 14
{mg/kq}
-:bellow ippm
¥ &8 REREERLMI S BB Ch 20k

D RBBEOBEBRENEE By,
T4~ OHEYBBEE N, B
B ENBc b BEEE 20 o7,

D EWHFRAX voEx, RBREHORE
©8000ppmil kic A niFHERH 2%, &
@i D L 2 BBE K ik 4000pPpmE T
CLWTHIGHEFRRY LD o,

3 vaAEvBOBERIBDLAE ISk,

4) FmESURGET, SEpEFEI14H4LY
HEBFREL .

B BREAAVvEHELELIA, 4BE
POEBECRELA vERHLE, Znik

EEZ BB,

E i 3

NRAECH > THERHEBALTHVWLE

BEBEMREFDO T4, 1A v vt 73

7EHRL TRWARBEIN L 4, FHc

HEVEOHMTEEY KR LARELE

WEFAO AL CERRLET,

5| B 3 ik

D BEEHafieszs AafdHmEmsE 28
(12) 11~14 (1978)

2) Lo ASHETHTE 22
246~247 (1981)
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Table 1 Recovery of 7 Kinds of Artificial Food
Color from Takuan Zuke at 3 Levels

Recovery (%)

Color 10ppm 50ppm 100ppm
R-2 100 82 83
R-3 106 103 : 101
R-102 106 101 98
R-106 125 106 104
Y-4 107 103 99
Y-5 108 103 103
B-1 118 106 104

4. HROKRGPOLFSHE
BTcHifantwaik sAH, BHH,
SiEH, £EE, bOUH, BEE. L
5E, MESOERYFOEESERD EER
HEHE Ui, TSR, Table2icmL L5
iy BEOBWES LS, BEL 5, R
1025 BEEMECHFHRHENTYWE, 7,

B—EefAsnTtnadnid, 2L HAH
PRowdal, 2~3MEemAaBLL THE
ALTWAh0nEr o/, ¥ic, 2BT

100ppm & 7c d DI 168k 1 18
(69%)% D, &bz, 400ppmE#L D
DN BED -,

Table 2 Concentration of Food Color Residues in Pickles,ppm

R~-106 R-3 R-2 B-1 Total

Pickles Y-q ¥-5 R-102
Takuan—-zuke 70.0
80.0
104.0
150.0
214.0
231.0
Fukujin-zuke 128.0 79.0
134.0 35.0
Tsubo-zuke 145.0 22.5
Shoga-zuke
22.5
16.5
Warabi-zuke 42.9
Takana-zuke 104.0
Yamagoboh-zuke 318.0 20.0 18.0
Ume-zuke 159.0

70.
80.
104.
150.
214,
231.
210.
178.
167.
5 3.5 6.
22.

Y 337.
19.7 62.

104.

3.5 429,
158.

w i
oMo oUeUNoOooooOoOo
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Table.l.
TBZ from citrus fruits.

Recoveries of DP,0OPP and

o, BR»PLTBZ ik

Sample

Recovery (%)

DP OPP TBZ

HEN L > 7 Orange 91.5 98.0  96.5
Nable Orange 93.8 96.0 97.0

Lemon 94.5 93.5 99.4

Grapefruit 91.0 94,0 97.0

Hassaku 94.6 97.0 92.8

Natsumikan 93.0 103.4 94.4

Table.2. Analytical results of DP,OPP and TrZ%

in citrus fruits.

DP OoPP TBZ
‘ 1 ‘ _
Sample (ppm) __ (ppm) _ (ppm)
Orange nd nd nd
rind 4.1
Navel orange nd nd l.3<<flesh nd
rind 12.9
Lemon ‘ 15.5 nd 3.5-<:ﬂeSh o
Grapefruit 9.4 nd nd
Hassaku nd nd nd
Natsumikan nd nd nd
Unshumikan nd nd nd
¥ & & TBZi&XHrmnndh, BFHEERS

BRI~ /7 74—« FvrbAb D
—ikd, PAECEHDP, OPP, TBZ®
FIEE ft & A S ko SEH SOHME L T,
SN AFYERERLLTY v 7 AV —HE
BET T Tteaddn, rrv—7r—v
ARk BEYHPBEES, BEFAR
IERELE SNk,

AEcoRBERER, DPoEE, &ith
DRETLS ppmBBARATHI, Ei,
OPPo#fad., »vEWELRL s L2
Wi BEHERAZH L ppmBETH Y, X
BETERGDAV., TnbiHEtae,

<+ 0.05ppmfuE TERFRETSH -7,

X &t

) BEEEREHERRGBLEFER  ARPD
REGEMD DI RES ol
p53~T70(1981)
2) H. Otteneder, U. Hezel : Journal

of Chromatography, 107, p181 ~
187(1975)
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Table 1 Properties of Fish Muscle Lipids

. i3 s Onsaponifiable .
Fish Lipid in fish matter in 1ipid O
AT 8.1(%) 5.1(%)
) 8.2 4.8 0
e 7.5 5.4 ODOOOOO 0 0
55 5.8 6.4
#Hi405 9.7 8.9 vco0oo0 00
ﬂﬁ%‘f 11.6 4.5 : - : - o v o

- o ; o ; : o = = v .
AN 12.0 4.8 12345678 910
AVZIART 7.9 32.8 Fig 1 Thin layer chromatogram of
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Table-2 Composition of glyceryl ethers Table-3 Composition of fatty acids

obtained from GEDE obtained from GEDE and TG

GE 14:0 16:0 16:1 18:0 18:1 GEDE TG

% 1.6 26.5 2.1, 2.7 8&7.0 Ccl4:0 1,2 2.8
Cl15:0 - 0.5
Cl6:0 19.0 17.7
Cl6:1 1.8 5.1
Cl7:0 0.8 1.4
Cl7:1 0.5 0.7
c18:0 7.9 5.0
C18:1 28.3 34.0
cl8:2 0.5 3.5
C20:0 0.5 -
C20:1 17.8 15.2
c22:1 11.5 6.6
Cc24:1 6.5 3.7
C22:6 3.6 3.5

isc propylidenated trimethylsilated
derivatives derivatives

T T T
5 10 15 (min) 5 10 15 (min}

Fig.2 Gas chromatograms of glyceryl ether from o475 lipids

Instrument Shimadzw 4CM FID

Column 3mm X 2m glass column packed with 2% OV-1on chromosc-
rb W(AW-DMCS) 60-80 mesh ’
Oven temp. 250'C

Carrier gas Ny 50ml/min
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Fig.3 Gas chromatogram of fatty acid me-
thyl ester from %75 GEDE

Instrument Shimadzu 5A FID

Column 3mm X 2m glass colwmn packed with
15% DEGS on celite 545(A 60-80mesh)
Oven temp. hold at 150°C for 5min then
programméd to 200'C at 2°C/min

Carrier gas Ny 60 ml/min
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Fig.4 Gas chromatogram of fatty acid me-
thyl .ester from 175 TG

instrument Shimadzu 5A FID

Column 3mm X 2m glass column packéd with
15%DEGS on celite 545(A 60-80 mesh}
Oven temp. hold at 150°C for 5min then
programmed to 200°C at 2°C/min

Carrier gas Nz 60ml/min
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Fig. 1 Gas chromatogram of the fraction-1
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