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4H 44.6 42.2 32.9 27.4 29.4 38.3 46.7 37.4
5 H 40.6 35.7 27.3 35.3 27.1 44.6 44.6 36.5
6 H 43.5 35.7 29.8 27.1 33.8 38.3 42.9 36.9
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3 H 51.9 48.4 40.8 33.7 34.8 43.4 50.5 43.3
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2.1 FRAMRER ER)I (SRS #2.3 FHSAWRER AR GEH

Z1 Z2 Z3 Z1 Z2 Z3
EHE 5.82 2.39 1.10 [BIH1E 5.08 1.72 1.4
FHh=R 0.468 0.184 0.084 R 0.391 0.132 0.115
IEHER 0.468 0.652 0.736 LEF5H 0.391 0.523 0.638
EFAMR | r (21, XD | r (22, XD | r(Z3, XD EFasE r (2L, XD | rZ2,XD | r (@3, XD
7Kg —0.526 —0.803 0.027 K& —0.492 -—0.693 —0.232
pH —0.245 —0.827 0.273 pH —0.512 —0.643 —0.067
Do —0.630 0.334 —0.433 DO 0.364 0.603 0.040
BOD 0.923 0.085 —0.165 BOD 0.208 —0.277 0.674
COD 0.879 0.332 —0.041 CoD 0.901 0.030 0.049
55 0.052 0.130 —0.612 58 —0.056 —0.424 —0.550
FAREE I 0.087 0.203 0.061 AIGHEE | —0.132 0.121 —0.166
T—N 0.946 —0.154 —0.135 T—N 0.931 —0.196 —-0.099
T—-P 0.967 0.13% —0.064 T—P 0.823 0.274 0.018
NH.«-N 0.943 —0.066 —0.159 NH.-N 0.905 —0.264 —0.193
NO:-N 0.5620 —0.365 0.558 NO:-N 0.058 0.383 0.249
NG.-N —0.014 —0.627 0.310 NO:-N —0.417 —0.776 0.070
crr 0.544 0.169 —0.264 Cr 0.919 0.174 0.018
#£2.2 ZRRSHTRR RN GRESSE F2. 4 TESMTER BHEIN (KB
Z1 Z2 Z3 zZ1 A Z3

Gag=q | 5.08 2.96 1.48 B 4.54 2.86 1.27
s 0.391 0.227 0.113 FLHE 0.349 0.220 0.098
IHER 0.391 0.618 0.731 IH5H 0.349 0.569 0.667
EFEHE | r (21, XD | r (22, Xi) | r (23, XD RFama | r (21, XD | r (22, XD | r(Z8, Xi)
RE —0.549 -0.737 —0.257 KR, —0.775 —0.011 —0.439
pH —0.024 -0.866 0.417 pH —0.833 0.246 0.024
DO 0.188 0.324 0.892 DO —0.524 0.191 0.779
BCD 0.887 0.012 0.044 BOD —0.170 0.844 —0.137
CODb 0.746 0.556 0.098 - | COD —0.486 0.7118 —0.208
88 0.231 0.298 —0.350 85 —0.479 0.010 —0.495
FIEEEE | —0.241 —0.501 0.353 AIBEERE 0.314 —0.106 —0.451
T—N 0.927 —0.283 —0.095 T—N 0.790 0.548 0.111
T-F 0.886 0.176 —0.229 T-P 0.470 " 0.620 —0.172
NH.-N 0.901 —0.322 —0.123 NH.-N 0.711 0.575 0.183
NO:-N —0.166 0.476 —0.398 NQO.-N 0.709 —0.078 —0.365
NO;-N —0.149 —0.667 0.252 NO.-N 0.561 —0.325 —0.003
Cl- 0.886 0.141 0.066 Ct 0.074 0.614 —0.052




#2.5 ERSMTER KEIFK

#2.7T ERSXTRER BB (BAD

Z1 Z2 Z3 A Z2 Z3
ESE=E:A 5.13 2.83 1.77 e 4.35 3.22 1.68
HeH 0.394 0.218 0.136 HeR 0.334 0.248 0.129
PIEL =S 0.394 0.612 0.748 THEER 0.334 0.582 0.711
EFAMR | r (21, XD | r (22, Xi) { r (23, XD HrEHE | r(Z1, XD | r (@2, XD | r (@3, XD
7kig —0.536 —0.641 0.154 i —0.148 —0.9413 0.151
pH —0.353 —0.859 —0.077 pH —0.062 —0.517 —0.488
DO —0.232 —0.722 —~0.105 DO —0.350 —0.556 —0.431
BOD 0.936 0.042 0.058 BOD 0.801 —0.356 —0.022
CoD 0.800 0.479 0.084 CoD 0.880 —0.013 0.336
55 0.586 0.213 0.745 35 0.145 —0.160 0.758
RIS 0.396 —0.009 0.855 KISEEHK 0.242 0.129 0.766
T—N 0,925 —0.193 —0.227 T—N 0.692 —0.666 —0.044
T—P 0.759 0.400 —0.088 T—P 0.767 0.541 0.093
NH,-N 0.903 —0.202 —0.289 NH.-N 0.759 —0.375 —0.385
NO;:-N —0.304 —0.233 0.111 NQ.:-N —0.081 —0.595 0.104
NO.-N —0.151 —0.716 0.064 NQO:-N —0.629 —0.615 0.289
cr- 0.529 0.283 —0.521 cl- 0.809 0.190 —-0.271

#2.6 IEOoWRER ST (ERNR

#o. 8 ERSIMHTRA

BRI (5

Z1 zZ2 Z3 Z1 Z2 Z3
ESE=pie 4,76 2.10 1.52 B 4.49 2.16 1.44
Hep 0.366 0.162 0.117 R 0.345 0.166 0.110
LHSR 0.366 0.528 0.645 TR 0.345 0.511 0.621
ETFaMR | r(Z1, X)) | r (22, XD | r (23, XD EFEHE | r (21, XD | r (@2, Xi) | r {23, XD
kg —0.589 --0.514 0.422 s —0.523 —0.743 —0.171
pH —0.472 —0.818 0.011 pH 0.030 —0.566 0.395
DO —0.633 —0.616 —0.330 DO 0.262 0.402 0.448
BOD 0.621 0.377 —0.802 BOD 0.903 0.072 —0.008
con 0.685 0.266 —(.396 CoD 0.820 —0.371 —0.022
85 —0.068 0.016 —0.331 85 0.221 —0.282 0.327
FARBTR 0.470 0.420 —0.546 FIBEBHE . —0.043 —0.407 0.544
T-N 0.811 —0.462 0.070 T—N 0.970 0.101 0.018
T-P 0.819 —0.295 0.190 T—P 0.590 —-0,250 —0.120
NH.-N 0.799 —{.483 0.115 NH,-N 0.919 0.108 -0.123
NO:-N 0.200 0.280 0.427 NQO.-N 0.052 —0.262 0.620
NQ.-N —0.364 —0.224 —0.418 NO.-N —-0.018 —0.698 0.461
cl- 0.804 —0.452 —0.076 (o 0.686 —-0.816 —0.145




#2.9 TekaramiR mE)| EEAR)

#£2.10 EESSTER SR (&

Z1 Z2 Z3 Z1 Z32 Z3
EEiE 4.88 2.24 1.57 EEH 4.64 2.87 1.88
HE5H 0.376 0.172 0.121 FE® *0.857 0.221 0.144
TEFR 0.378 0.548 0.669 LR 0.357 0.578 0.722
EFafe | r (21, X0 | r (22, XD) | r (23, XD HTaHeE | r (21, X | r (22, X)) | r{Z3, XD
kB —0.852 0.430 —0.009 pigi) -~0.137 —0.880 —0.338
pH —0.566 0.242 0.339 pH -0,212 —0.041 —0.699
DO —0.753 | —0.519 0.051 Do —0.449 —0.753 —0.114
BOD 0.690 0.467 0.242 BOD 0,908 0.023 0.094
CoD 0.514 0.773 —0.071 CoD 0.858 —0.432 0.098
55 ©0.852 0.422 —0.510 58 0.198 —0.171 0.652
KIBEEEEE | —0.253 0.269 —0.424 KB 0.604 -0.535 0.285
T—N 0.890 0.064 0.372 T—N 0.738 0.632 0.112
T—-P 0.453 0.189 0.377 T-P 0.531 0.078 —0.423
NH.-N 0.914 | —0.026 0.248 NH.-N 0.612 0.752 —0.038
NO.-N 0.547 0.371 0.500 NO.-N —0.324 0.180 —0.080
NO:-N 0.444 | —0.314 —0.466 NO;-N —0.569 - 0.123 —0.707
Cl- 0.029 0.536 0.449 Cl- 0.885 0,085 —0.198
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Large-volume Sample Injection to Capillary GCMS by Pre-column Heart-cut

Yoshiki ONJI » Masakiyo UNO and Michiko SASAKI
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GC/MS HP5830 GC,75971 MSD with 7673 autosampler
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main column 0.20mm i.d.*%25m (0.11 ) Ulira- 2

0.3lmm i.d. X25m (0.33 1) Ultra-2

50-@10-270-@45-90 ( 2 min)-@10-300
90 (0.3min)-@300-250 (5 min)
inlet 200KPa, switch point L00KPa

Column switching device CHROMPACK MUSIC

solvent fiash 0-5.0min (5 min}, trap 5.0-17.0min (12min}

& BTN 7 GEEDOHERFETE]

waiting 17.0-22.0min (5 min), re-inject 22.0-24.0min (2 min)
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B2 HARAPEZZLEZDTLAS LATOREONHONET
1 : etriziazol, 2 : pencycuron, 3 : tolclophos-Me,
4 : chlorpyrifos, 5 : {lutolanil, 6 : pyridaphenthion.
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ZEDRTCD o= b5 a2 2R Lz A4
"3 LOSHOMTHBEELLT VL RBEEDS
H® 6 335 (etriziazol, pencycuron, tolclophos—
Me, chlorpyrifos, flutolanil, pyridaphenthion?
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b B112.58 £ ETOEAET -/,

45u L FTRIEFAY -7 THLIBTEARE
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11254 £ CRIFHY — 7 T oNBHEEC
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2254 ¢ v 75— TOEOEANET EERDIA — v

TU—LTEFI L5 4 MBI
THEOTHRMLETHD. Wi, FHTY-
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7
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ADTEET S 3 T &2 H v 2 F L 2R TOMTH
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#E2 RNAFF4AYYaFNGC A/ MSTOERY
BE-MSIEE (AR £)

concn. ppm

pesticide 0.001 0.01 01 1
1 etriziazol — 14.0 102.7 1280
3 chloroneb — 12,0 100.5 1445
5 benfluralin 0.6 10.3 99.3 1424
6 CAT - 8.8 93.0 1168
T propyzamide 1.7 12.9 97.8 1364
8 diazinon 0.9 174 99.3 1096
9 TPN 0.5 11.0 95.5 1339
16 turbuearb 0.9 145 99.3 1107
11 toleclophos-Me 1.4 18.0 98.3 1133
12 fenitrothion — 105 945 996
13 chlorpyrifos — 21.9 99.0 1092
14 pendimethalin 0.5 10.9 98.5 1388
16 captan — 1156 105.3 319
17 isofenphos 0.7 13.8 99.5 1118
18 napropamide - 14.3 98.8 1057
19 butamifos 0.4 10.2 99.0 1324
20 isoprothiolane 0.9 14.4 995 1121
21 flutolanil 5.7 26.7 98.0 1037
22 1sozathion - 5.7 91.8 1951
23 mepronil 1.8 14,5 92.3 1011
24 iprodione 1.4 11.0 84.3 658

25 pyridaphenthion 1:9 21.5 90.2 1229




100

80
60 relative
40 response
pyridaphenthion 20
isoprothiolan
diazinon
propyzamide
henflulalin w
s
L{:_ =)
o«
= injection
volume, # £
K3 HEAREIMSOEE
g 20l
1000060 O 21
800000 e 11 18H19
: 3 4+5 1 1 %
P 5417
600000 3 89 24495
3 14
400000 -
3 1 7 12 22
200000 l ) 6 l L A [
0 S L. - . P G ) .V . NS 1 ) o

1 T
35.00 10.0¢

M4 =nFFasrvdarvGCAMSTODr—s At vyIowrds5A
0.lppmBAEREEZ11254 LHEA, ALY Ym,/ 2z =45~480
1. etriziazol, 2. DEP, 3. chloroneb, 4. pencycuron, 5. benfluralin, 6. CAT, 7. propyzamide,
§. diazinon, 9. TPN, 10. turbucarb, 11. tolclophos-Me, 12. fenitrothicn, 13. chlorpyifos,
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Verotoxin-producing Escherichia coli Isolated from the Bowel Contents

of Cattle by Gene Diagnostic Method

Seiichi Umesako » Chieko Yamanaka * Masafumi Nakao * Hisakb Oomae,

Youko Morita and Kunitosi [timura

BADSERERTARE N @ER40FEOBEASY (MB KB 5 EHEC B2 RE Ak, Z0oER
450 (2.4%) kb PCR T VT Bd#nT %2 boXBEMBRI AN, Vero HIIEREA ZI000EHFRET
@v o, MERIE 026 ; HNM, Oout : HNM, 0124 : Bout, Oout : Hout ©&% - 7.

#

BRI 31 A REIE, WERE TSR
EMERNI RS SN, SEEEE TICRREEL,
HEoEoME »REETE, Fi, ¥4 VARE
LBLT HEEASERETLY, FRE0EEEb-
TRMETS 120, ChFEBlbBhhil Ebo,
AR5 EAEBLSNTER

ILEE, WRME R, WENE SiEEVREER
EEAETABEFHREEL LT Polymerase chain
reaction (PCR) Bispif & h, SELHVTHE
HREIEASH, LEE-TEk BEPREd—X
ERBoRMcE 3LV -TEBETIREL, RER
U RIFHFOHEA - BRCHBEFNE2EETLIH
Rich 3,

—%, KBRHRBESEEEET O Assey L9
MAFBBAEETE - 1288, RRET S & URERS
jc# -4 % EIEC, ETEC, EPEC, EHEC, (EAEC)
CAEINEER 0L SEERARICHERETORR
ik - TR L TR S OBAIET S C A
HiclE -7, B hiz, AiOEHHEDERKD T,
FEIEC, ETEC & U EHEC iz>WT ik PCR #:olt
Bt viEHRTFERET 2 EHEHRICE - TS,
#lc, 1900FE10H MRIEMFIH O S HIHERE", 19914
4 BHiREY, KEMCEVWT BHEC ic & 3 K51
BEATHIENREE L TE Y, BEOBE &EEE

o

B & L BERRERE L - ¢, BETHIE (&b
#ENE) OREEORYEEENEER s LT, SR
BETHOMFLEWTHEREORSR - BB S
i} 5 BEHEC OF 2 AR T2 LMEETH B
LEZGRhB,

2CC, 4E, BRSEEREFRARERONN
BT, FREFNEND >0 BHEC R HERT
%2— - LT PCR#EATH]RELTRALDT,
ZOWBHEERET 3.

HEEBLUNE
1. =8 19924 A0Sl 27 BREHERE
ARNREENYSRTARMNE L TRENE S h 34X
DEIL -EMENES CMB, KEBLb 148, 52
SHLE. Wh, BNBLUBREILEY—FAT
7 CEBHEE) 2R L.
2, KIEEOSE : {1 icndHBic i b RIBEER
gV —=vZ L. &5, Coli complete CKE
Biocontrol #80) iz & b BEEEE LR,
3. Vero Ml (F7YUHE FUSIILEHIESEH KRR
B HERER K2 R ARIcibERLL 8B,
Vero fARIZ#10 clu /M A LS5 @B LTHY
1z,
4, PCRZEICLBZREFOMFLEY : 3R
FriwEoEHBLE VIR VT, VT2 LY



ik (/NG - KiBREYD ~— K27 7 TR
|
AEHEE (DHLEREH)
37°C, 24h

Ao N—=vy (TSI, LIM, 7¥¥45—+)
2=
Coli complete (CF, E CH[5E)

M1 KIBERAE
VT2 variant (VT 2vh LU VT 2vp) Hhb %
NoOMETIC & » THEEESIESNTLS, VT
1, VI2B8LT VT2 variant BEToOHREEHV
fo 7T A v — WEEAZETH L SHE L VTeom
2RV, @754 w—Tid 520bp @ DNA WK
AEEE NG, 15% 7T Ho— 2 VEBREIICL
HAFERIF VY AT o FRAR L RN
Ny FOEMWE PS5 Y AL N F—F — (300nm)
OEHANETHEL, AS5uf F7 s VACEEREL
7.
5. mFRF . HRERABE ARG (724D
ERGVTHER L.

R

1. BERRHNDS ORBEREER
T4t 4 ApollA0M, A2HE (8H, 10Ho
B1E) 1ElHk0I0HOEEHRE LT, BENE

B ONB, KD BRILE g

HE TSB (RER 1 nelc¥iabd &30
37°C, 24h, shaking culture

PB (40,0001U,/n8) 0.1mé#sh0, 37°C, 3 h
12,000rpm  5min  FELSYEE
L GARIRED
B EEEHEL0 1 £ 2R T L — IR
% : %iﬂf%gg’%k@%@o ﬁ;c%ﬁ L. &WHERE
;L WAz Vero SIS0 /mic?s B X 5 o i
37°C, 5%CO:4 v ¥ 2 ~— % —HTHE
BT : $5kh & OBHOEIL

B2 Vero flaztsEES0 &

) Ny —vAERTHEKZISE (0.3%) &b, AEK
B EiEE OREEGME T % Fluorescence (—) #idl
98 (13.6%) LSl

- FIOHEROHEE» 545 L, BHALD S
S0 14008k308 L7 9 B1023HEKIBEE S EE S 1
f. Eh oo T PCRET VT BEERETFHED S
N7 bOI3108k (0.9%), Vero HMEAMMSED S
NE-EHRELEE (1.1%) TH-7. Ff, LIM(—-
+ - =) Ny — rERTEMEETR (2.6%), Fluor
escence {—) BkiZd0Bk (3.9%) TH-7z. —#2

&3F14088 CINB140, K14 ST 18nr shai 1
0) DERES L ILET. A ) r, shaking culture
FRBH 13058 (99.3%) Lt 1ul
HEh, SHELAIT /M8 94°C, 5min
(93.69%), AH5E138(98.6%) IRIGHE * * RIS (Wilbuffer

" _ N TARSNE AN 0.5M Kel
THof —R] ) ‘ 0.1M Tris-Hel (pH8.5)
2. KigEgb & T o@Egx PCR £y :%81}mm" 15m¢ Mgels

_ 7 =—:58Cl.5min

S & LA 414050 4 BE 720, 1 5min oM dNTE
(2.9%) &9 PCRETVT 50m
AT T4 Lo KBEE - T4 — u;l), dfiwn—t;

01 £ £1.5% 7 # 0 — 2 TEIRE Tag DNA®Y X3

h&did, F/, S5HI (3.6

%) & Vero EHEARMK

[
g/ ML FII A Tav A M

1 u
= B oM oL oo T

P vRANE F— 8 —HHEE, HEERE

BIEC Oo=—#—& LTHT
SAHYENES S LIM (— + ++ —

®a PCRE



#£1 KEB&FERERE (H4., 41D

BEMNFEH  E. coliRii# (%)
HpRk 140 139 (99.3)
/Mg 140 131 93.6)
A8 140 138 {98.6)

#2 KIBERH &2 O
ST (%) R (%)

2k 140 (100) 1023 (100)_
PCRE: 4 (2.9 10 (0.9
Vero fEasHEN 5 (3.6 11 .1
LIM(—s++=) 13(83 27 2.6)
Fluorescence (—) 19 (13.6) 40 (3.9)

3. Vero BREEMERLLNEROSEER

Vero fIlSSREESER L LD ORI
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Studies of Actual Condition on Acid Rain in Nara Prefecture (The Business Year of 1991)

Mitsuhiro MATSUMOTO « Toshiya TANAKA and Naotaka UEDA
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Tablel. Annual averages of pH and ion concentrations of acid rain at each sampling place

Location Bkl pH  E.C. S0 NOi Cl° Na. NHo Ko Ca*’ Mg**
Mo, {am/month) {p§/a) (ug/nf)
1 Nara 1130 461 253 808 159 126 037 044 009 076 0.09
2 Ikoma 1244 455 9241 252 163 128 038 054 008 0350 007
3 Kashih" 105.1 466 215 234 1.3 08 02 051 014 038 008
4 Gojo 145.6 483 182 1.8 104 106 037 037 017 033 0.06
5 Yarmazoe 1572 463 9228 249 154 117 042 051 009 042 0.08
6 Totukawa 2495 4.85 154 145 0.63 074 032 023 013 025 01
7 Higashi? 1189 476 16.1 160 094 068 022 031 007 021 004
8 Kamikita¥ 279.4  5.02 90 111 045 040 015 022 011 010 Q.03
9 Ohdai® 3235 514 68 075 031 018 008 019 005 006 002
Avg.” 1448 470 205 218 L.24 100 033 042 011 041  0.07

* : Avg.was calculated by values gained from sampling No (1-7)

1) Kashih : Kashihara. 2) Higashi: Higashiyoshino, 3) Kamikita:

Ohdaigahara

Kamikitayama. 4) Ohdai:

Table 2. Annual averages of ion components of acid rain al each sites

Location H* S04~ NO; Cl- Na* NHi K* Ca? Mg'*
No. (eg.~ i/ month)
1 Nara 3.0 254.8 137.3 90.4 27.1 37.5 8.2 50.0 6.8
2 Tkoma 3.5 263.0 168.4 116.9 35.8 48.7 9.1 48.8 6.6
3 Kashihara 2.6 217.2 118.7 79.0 219 44.7 9.6 33.2 5.1
4 Gojo 2.8 2293 132.6 125.0 41.2 46.1 24.0 37.3 6.6
5 Yamazos 4.0 328.0 192.5 129.5 47.2 59.9 10.9 50.7 10.1
6 Totukawa a7 264.3 1057 151.1 66.7 37.6 229 40.5 19.8
7 Higashi 2.3 167.5 91.7 61.4 20.3 30.4 8.2 20.5 3.4
8 Kamikita 2.9 259.5 86.5 99.2 38.9 43.1 22.6 17.7 6.7
9 Ohdai 2.4 236.2 193.4 59.9 26.5 62.6 15.1 22.9 h.9
Avg.” 3.1 2463 135.3 107.6 31.2 43.5 13.3 401 8.3

* ; Avg.was calculated by values gained from No (1 —7)
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o /F), BT EbPIP -7 (2.52g/ o ).
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Table3d. Wet and dry deposctopm of components in Nara city

H* S0 NO3 Cl” Na* NH: K Ca** Mg’* Total
(mg, of /' month)
Wet 2.9 2505 1444 91.8 22.3 70.0 6.6 21.5 6.0 616.7
Dry 0.0 47.0 3.7 39.2 10.5 3.5 3.9 35.9 4.3 175.2
Total 2.9 2975 176.1  131.0 32.8 74.2 10.1 57.0 10.3 791.9
Wet, Total{%) 100.0 84.2 82.0 70.1 68.0 95.3 65.3 37.7 98.3 7.9
Table4. Annual average of deposition of insoluble components
Location Deposition{mg.” nf .~ month) Rate of insoluble”

Na Totel  Na’ K* Ca® Mg’ Na* K Ca®" Mg*"
1 Nara 719 048 255 309 35 18 310 62 518
2 lkoma 420 G.41 1.60 2.46 2.06 1.1 17.5 o.1 311
3 Kashihara 77 0.47 2.12 2.70 3.09 2.2 2.1 8.1 60.0
4 Gojo 405 .49 1.80 2.31 2.19 1.2 7.5 6.2 33.0
5 Yamazoe 477 1.54 2.98 2.96 3.49 3.3 7.2 5.8 34.6
6 Totukawa 296 0.51 1.10 1.68 0.97 0.8 4.8 4.1 4.9
7 Higashi 308 0.27 1.80 1.59 2.21 1.3 22.0 7.8 65.8
8 Kamikita 501 0.23 2.98 1.77 2.34 0.6 11.4 10.0 34.8
9 Ohdal 334 0.18 1.42 1.41 0.65 0.6 9.4 6.2 11.0
Avg.™’ 429 0.60 1.59 -2.40 2.50 . 1.7 18.9 6.2 40.2

* : Rate of insoluble,” (solube+insoluble)

** . Avg.was calculated by the values gained from No (1 —7)
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Table5. Comparison of wet.”dry deposition at each place

Location Sampling period Deposition(g,” of /year) Wet/Total (%)
No. Wet Dry Total
1. Nara(suburban) Jun., 1891 — Mar., 1992  7.40 2.10 9.50 78
2. Kobe{urban) Jun., 1986 — Mar., 1986  7.54 5.82 13.36 56
4, Ryouri{rural) Jan.,1983 — Dec., 1983 6.64 4,13 10,77 62
5. Ryouri{rural) Jan., 1984 — Dec.,1984 6.38 4.43 10.81 59
6. Tokyo(urban) Jul., 1980 — Spt., 1981 20.08 14.58 34.66 58
8. Warren(suburban) Summer 1981—(1 year) 5.75 2.93 8.68 66
9. Lapper(rural) Summer 1991—(1 year) 6.02 1.68 7.70 78
Table6. Relative ratio of wet and dry deposition
Location Wet.”Total (%)
No H* 30i- NO; Cr Na* NHji K* Cat®* Mg“
1. Nara(suburban) 100 84 82 70 68 95 65 38 58
2. Kobe(urban) 99 62 o0 66 50 80 40 40 44
4. Ryouri(rural) — 57 4 67 67 - M 29 63
5. Ryouri{rural) - 51 78 65 65 - 28 28 a7
6. Tokyo{urban) - 58 56 65 65 73 39 28 . 53
8. Warren(suburban) - 76 70 52 52 79 29 45 42
9. Lapper(rural) - 86 79 T4 74 86 43 52 40
Table 7. Trend of pH and ion concentration of acid rain
Place 38 pH EC. 808 NO: CI° Na' NHi K' Ca'" Mg'
(mm,”month) s/ cm) (g g/ nt) .
Nara 475 237 293 121 1.14 035 0.36 0.09 1981 Apr.-1982 Mar.
Nara 467 224 198 186 151 088 043 016 0.56 0.11 1982 Nov.-1983 Qet.
Nara 1136 4.6 19 1680 093 071 035 0.28 0.09 046 0.08 1988 Apr.-1989Mar.
Nara 113.0 4.61 2563 3.03 159 126 037 044 009 076 0.09 1991 Apr.-1992 Mar.
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Table 8. Monthly variation of nss-50%~,/50% {(deposition) ratio(%} at each sites

Location Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Avg.

Na

1 Nara 97.3 994 983 984 964 963 974 973 962 953 96.5 968 97.2
2 Ikoma 955 989 976 976 948 942 043 966 964 956 95.2 974 96.2
3 Kashth 98.1 986 986 984 97.0 982 870 946 968 961 959 983 98.6
4  Gojo — 981 96.0 93.1 832 945 976 960 930 932 968 97.3 95.0
5% Yamazoe 96.1 98.7 984 989 G656 96.2 958 962 947 944 916 97.0 96.1
6 Totukawa 96.8 974 95.6 923 829 824 955 914 942 951 953 972 931
7 Higashi 97.1 984 986 976 Q1.6 9.3 974 968 947 952 97.2 983 96.5
8 Shimok 5.5 976 968 954 - - - - - - — ~  08.3
9 0Odai - - 978 082 - - 95.8 - — - - - 7.3
Avg.” 96.8 O85 976 966 925 939 9.4 956 951 951 955 G975 961

" Avg. was calculated by values gained from sampling Mo (1 —7)
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Survey on Falling Dust in Nara Prefecture (Apr. 1981~Mar. 1993}
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(1981~ 19924F BEME F It 1o AR IRE)

AT (g/d/ )
FE 4H | 5H | 6H | "R | 8H | 9AJwA 1A 128 | 1A 2H | 3R | ¥4
81| 3.1 3.8 3.9 2.8 1.9 1.6 1.6 1.6 2.3 1.8 3.3 2.5

821 32 1.2 2.1 2.1 3.4 2.4 1.8 2.3 1.3 1.9 2.8 2.6 2.3

83| 3.0 2.2 2.9 2.2 2.0 3.1 1.8 1.8 1.5 1.9 4.3 5.1 2.7

84| 4.5 2.5 4.2 2.7 1.7 3.2 1.9 1.9 14 1.5 2.4 3.0 2.6

86| 34 2.7 1.4 1.0 1.7 1.7 2.3 1.7 2.1 2.6 3.3 2.2

B6| 1.6 2.1 4.5 3.6 2.2 2.3 2.1 1.8 1.7 1.6 3.0 4.5 2.6

87! 2.9 3.7 2.3 9.1 1.7 1.8 L7 1.6 2.4 1.3 2.1 2.8 2.8

881 50 4.0 3.5 2.5 2.0 1.3 1.7 2.3 1.4 3.2 2.1 2.1 2.6

83| 2.7 3.0 3.1 1.5 1.9 1.0 2.0 1.0 1.4 2.6 3.1 4.6 2.3

90| 3.6 2.2 2.2 0.9 1.3 1.3 1.3 0.9 1.6 1.1 1.6 2.8 1.7

91| 3.7 3.0 1.1 2.2 1.0 0.7 0.8 1.1 0.9 1.3 1.3 2.0 1.6

921 4.5 2.4 4.6 3.5 1.9 2.2 1.7 1.4 1.8 2.1 1.8 2.3 2.5

i 34 2.7 3.1 2.9 1.8 1.9 1.7 1.7 1.6 1.9 2.4 3.2 2.4

pe il

| 4H | 5A | 6A | 7TA | 8A | 9R | WAJuUAJ12ZA | 1A T 2R ] 38 | ¥5&

81| 2.6 1.5 2.4 1.2 0.8 1.1 2.6 0.8 1.0 1.2 0.9 3.0 1.6

82, 19 1.8 1.0 4.9 2.3 1.3 0.9 1.5 1.2 1.5 1.7 1.8

83| 54 4.3 1.6 1.3 1.9 1.4 3.4 3.0 5.4 1.1 2.2 3.3 2.9

84| 2.6 1.8 4.6 1.2 1.4 1.3 1.1 1.4 1.1 1.2 2.4 3.0 1.9

8| 1.5 1.6 1.4 0.8 1.7 1.3 2.5 2.2 1.2 2.4 3.1 1.8

86| 0.8 2.3 3.7 1.6 1.6 2.1 1.9 1.1 1.9 1.0 3.1 2.9 2.0

87 2.7 2.6 1.8 1.8 1.2 1.3 2.4 11 1.3 1.6 1.4 2.0 1.8

88, 3.6 4.8 1.3 1.6 3.1 1.4 1.2 3.3 0.8 2.4 1.8 1.5 2.2

83| 2.5 1.7 2.8 1.9 3.4 1.3 2.8 1.1 1.3 1.8 2.3 1.9 2.1

90| 3.3 2.2 1.1 1.0 1.2 1.3 2.7 0.6 1.8 0.7 1.4 2.3 1.6

61| 1.7 1.5 1.4 1.8 0.7 0.8 0.9 0.7 0.8 1.2 1.2 2.2 1.2

92 2.8 2.5 4.8 2.6 1.5 2.1 2.3 0.9 1.3 1.2 1.3 1.2 2.0

S 2.6 2.4 2.4 1.9 1.7 1.4 2.0 1.5 1.7 1.3 1.8 2.3 L9

AFUERLTH
| 4R 58 | 6A | TH I 8A | 9B |wB|uR|12A | 1R | 28 3H | ¥4
8l 28 2.9 19 [ 3.2 2.7 1.0 0.8 0.8 1.1 0.8 2.6 1.9

821 1.8 2.2 2.0 2.6 2.3 0.9 1.0 0.9 1.0 0.9 1.9 2.2 1.6

83| 2.6 2.3 2.3 1.7 1.5 1.1 1.7 1.8 1.2 1.2 2.1 3.9 2.0

84 2.7 2.2 4.5 1.6 1.3 1.1 1.0 1.3 0.8 1.2 1.1 3.2 1.8

85 [ 4.7 1.5 1.8 0.9 2.1 1.7 1.5 11 1.2 1.2 2.2 1.8

86| 1.4 3.2 2.9 3.0 1.0 1.5 1.5 0.9 1.5 1.0 2.0 2.9 1.9

87| 2.8 6.0 2.5 1.3 1.2 1.3 2.1 0.9 1.0 0.7 1.5 2.2 2.0

88| 34 2.6 14 2.5 0.9 1.2 1.9 1.5 1.2 2.3 1.2 1.1 1.8

89| 2.8 2.7 1.6 3.0 2.0 1.5 1.5 0.7 0.9 2.0 3.0 1.9 2.0

90 31 1.5 2.4 0.6 1.2 1.5 1.4 0.6 0.7 0.6 1.0 2.6 1.4

91 24 1.9 4.5 1.6 0.4 0.3 0.4 0.4 0.6 1.0 0.8 1.9 14

92| 44 .| 2.2 5.1 3.4 1.2 14 2.5 1.3 1.5 1.6 1.3 2.1 2.3

| 2.9 2.6 2.8 2.2 1.4 1.3 1.5 1.1 1.0 1.2 1.5 2.4 1.8




e

F| 48 | 5H | 68 | 7A [ 83 | 98 | 104 | 118 | 128 | 1H | 24 | 3A | ¥4
81 2.9 2.6 2.2 1.2 1.3 1.0 12 14 1.4 1.3 4.0 1.9
82 3.3 3.5 1.3 1.7 2.0 3.5 14 2.2 2.1 14 2.0 1.7 2.2
83| 2.3 2.3 2.0 1.6 1.7 1.7 1.2 3.6 1.9 1.8 2.0 4.0 2.2
84| 3.0 2.1 4.0 2.0 1.3 2.1 1.1 1.2 1.3 1.7 2.1 3.5 2.1
8| LT 1.5 15| 0.9 1.2 1.8 1.9 2.1 2.0 2.2 3.0 1.8
86| 1.3 2.6 3.6 1.7 1.5 2.3 1.7 1.1 1.7 1.6 3.2 4.1 2.2
87 1.9 3.3 2.3 3.0 1.5 1.7 3.5 1.0 1.4 1.4 2.5 3.1 22
83| 2.8 3.3 4.6 2.6 19 1.8 1.9 1.2 1.8 2.1 2.4
89 2.9 1.9 4.7 3.8 2.3 1.3 24 2.3 1.2 2.2 2.9 3.3 2.6
90| 5.2 2.1 5.6 0.6 1.3 1.6 0.8 0.7 0.7 2.6 21
a1 L7 1.8 34 1.0 1.7 3.0 1.7 0.6 0.7 1.2 1.1 2.7 1.7
92 5.3 2.0 4.2 3.6 5.7 2.5 1.6 A 1.6 1.7 2.6 2.2 2.9

EEl 2.9 2.4 3.4 2.0 1.9 2.1 1.7 1.6 1.5 1.6 2.2 3.0 2.2

BT

| 4H 5A 6 H 7H 8H 9H | 10H 117 | 128 1H 2H 38 | ¥
81| 2.4 1.8 1.4 2.0 1.0 1.5 1.9 1.0 1.1 14 1.4 3.5 1.7
82| 3.3 1.8 1.1 i 4.2 1.5 1.1 2.7 1.5 1.3 2.1 2.1
831 1.3 2.4 2.6 1.3 1.4 1.1 1.0 1.7 1.5 0.9 2.2 4.6 1.8
841! 2.1 1.5 2.4 1.4 0.6 1.2 1.0 1.4 1.1 1.1 2.4 3.3 1.6
851 2.0 2.1 0.7 0.6 1.0 1.9 14 2.4 1.1 2.2 2.5 1.6
86 24 1.8 2.2 1.7 1.3 1.3 1.5 1.0 1.6 1.1 2.6 3.3 1.8
87 | 1.9 2.8 1.3 25 1.2 14 1.8 1.2 2.0 1.5 1.5 2.2 1.8
88| 3.2 1.6 2.0 1.3 3.1 1.5 1.1 1.5 2.0 3.2 0.9 2.1 20
89 2.1 3.1 2.1 1.9 2.2 2.5 1.9 0.9 1.4 2.2 2.3 1.8 2.0
90 2.9 0.8 1.5 0.5 0.9 0.9 1.2 0.9 0.9 0.9 1.6 3.3 14
91| 2.2 1.6 14 0.9 1.1 1.5 0.6 0.7 0.6 0.9 1.3 2.4 1.3
921 3.3 2.7 4.9 3.7 1.2 2.4 2.2 0.8 1.2 1.4 1.9 2.7 24

Rl 24 2.0 2.1 1.7 1.6 1.5 1.4 1.3 1.4 14 1.9 2.9 1.8

T

| 48 | 58 [ 64 | 7H [ 8A | 9A | 10A | 1A | 12A | 1A | 2/ | 34 | 8
81| 5.6 2.9 6.2 1.7 2.5 2.1 3.2 24 3.2 3.7 3.4 2.3 3.3
82| 2.4 2.1 14 0.8 3.2 1.8 1.5 1.8 1.5 3.9 3.0 2.2 21
831 1.7 2.2 4.7 2.4 1.5 2.1 2.1 1.7 2.2 2.0 35 2.4 2.4
84| 1.4 2.0 2.0 3.5 1.8 2.5 1.7 1.5 2.9 4,2 31 3.0 2.5
85| 14 2.0 2.0 3.5 1.8 2.5 1.7 1.5 2.9 4,2 3.1 3.0 2.5
86| 4.1 2.9 2.3 1.3 1.8 2.2 2.2 2.0 2.5 3.5 7.9 2.5 2.9
87 1.2 18 3.0 1.7 3.4 2.2 2.6 3.1 3.7 2.6 14 2.4
88| 2.9 2.5 1.2 1.2 2.0 0.6 1.3 1.1 2.4 5.0 29 5.0 24
891 2.1 1.9 2.0 2.6 2.8 1.7 2.1 14 2.1 2.3 4.3 2.9 2.4
a | 2.7 12.0 24 0.9 1.5 3.1 1.7 3.1 2.0 2.3 T 1.8 3.1
91| 26 34 2.3 2.4 1.6 14 2.0 3.0 3.1 2.7 6.1 2.8 2.8
92| 4.2 2.0 4.3 2.8 2.2 1.4 3.4 1.2 1.5 1.4 1.3 1.7 2.3

T 2.8 a1 2.7 2.2 2.0 2.1 2.1 1.9 2.5 3.2 3.7 2.6 2.6




I

#£El 48 5H 6 A TH 88 98 | 108 | 11A | 128 1A 2R 38 | ¥
84 | 8.1 2.4 26 | 29 | 29 | 23 | 09 1.0 1.2 1.1 1.5 2.0 | 2.4
85 | 0.9 14 | 3.3 0.7 | 4.1 0.5 | 07 | 05 1.1 0.6 1.5 1.0 1.4
86| 1.2 | 36 | 3.0 | 3.9 1.9 1.1 07 | 0.4 0.5 | 04 1.7 | 21 1.8
87| 1.8 1.9 1.4 1.8 | 08 | 07 1.9 0.4 0.6 1.4 08 | 2.6 1.3
88| 2.9 | 33 | 33 | 25 18 | 08 | 06 | 07 | 06 2.1 1.3 1.8 18
89| a1 3.2 26 | 73 | 32 | 24 17 | 04 | 0.8 1.5 13 | 24 | 25
90 | 4.2 1.5 16 | 08 | 23 | 54 10 | 2.1 0.9 0.3 15 | 2.2 | 2.0
9| 1.2 | 09 39 | 32 | 08 1.4 1.0 | 05 | 08 | 05 0.8 | 2.2 1.4
92 53 | 39 | 81 56 | 36 | 2.5 2.0 1.1 1.2 19 | 23 1.6 | 3.3

| 3.2 2.5 33 | 3.2 | 24 1.9 1.2 0.8 | 08 1.1 1.4 | 21 2.0

Tl

#E| 4H | 5H | 68 TH | 8A | 9A | 1wA | 11A |12 | 1B | 2A | 3A | Y
85| 1.5 | 3.8 3.0 | 2.0 2.4 1.1 2.3 1.2 1.1 0.5 | 0.9 1.7 1.8
86 5.8 5.8 | 2.8 19 | 1.0 | 07 1.2 0.5 04 | 2.8 | 25 2.3
87| 2.5 2.5 1.1 | 5.0 5.5 1.8 | 56 | 06 0.6 1.1 0.6 | 4.1 2.8
88| 6.6 | 6.1 37| 1.8 | 29 1.4 | 05 1.0 1.0 1.5 1.3 18 | 25
89| 54 | 84 6.7 | 78 | 45 1.4 1.3 | 3.6 1.1 15 2.4 1.7 | 38
90 | 6.4 2.1 1.7 | 41 40 | 54 14 | 26 | 0.7 | 0.2 1.0 | 3.2 2.7
91 | 4.5 1.0 7.0 | 3.5 2.9 58 1 05 | 07 | 01 2.1 2.8
92| 6.2 | 4.2 | 106 | 9.2 97 | 85 | 30 | 28 | 21 1.5 2.0 1.9 | 5.0

S 47 | 4.2 5.0 | 45 | 4.2 3.0 1.9 LY | 0.9 1.0 16 | 24 | 29

KeEr R

wEl 44 | 5B 6B | 7TH | 88 | 9 |10 | 1A | 12A | 1H | 2B | 3A | 4
85 | 1.1 1.5 3.4 06 | 1.9 | 41 1.2 | 08 | 09 | 09 1.2 | 2.1 1.6
8 | 1.8 1.9 1.7 3.5 | 24 2.2 | 0.9 1.4 0.6 | 0.5 1.7 | 2.4 1.8
87 | 2.0 1.8 1.4 2.6 | 1.2 18 | 2.8 1.0 | 0.9 | 20 0.9 | 32 1.8
91| a5 1.9 47 | 5.9 | 48 1.2 05 | 0.2 | 0.9 19 | 2.6
92| 5.0 | 3.3 | 93 | 12.8 | 5.2 2.7 1.9 1.3 12 | 24 | 43

Sl 2.7 2.1 3.5 48 | 29 | 32 1.8 1.1 0.8 1.1 1.3 | 24 2.4




(1981 ~19924EREpH)
R

| 4H | sA | 6B | TH | 8F | 9K | 108 | 11H |12 | 1H | 2H | 3H | 3

81 4.9 4.5 44 5.1 4.4 4.6 4.6 4.7 5.6 5.6 4.7 4.5 4.8

82| 4.9 4.5 4.6 4.4 4.6 4.6 4.6 4.3 4.2 4.3 4.5 4.4 4.5

834{ 5.3 4.6 5.1 4.5 4.9 4.5 4.4 6.2 5.3 5.5 6.6 5.9 5.2

84| 4.8 5.1 4.3 4.6 4.9 4.5 5.3 4.0 4.5 4.5 4.3 4.7 4.6

85| 5.0 4.6 4.7 5.9 4.3 4.5 4.5 4.8 5.9 6.1 5.4 5.1

86| 5.0 5.8 7.5 8.7 6.8 4.5 4.7 4.9 4.8 5.0 5.6 4.1 5.4

87| 2.0 4.7 4.3 4.7 4.9 4.7 5.4 5.0 4.9 5.9 4.7 4.7 4.9

88| 5.2 4.9 4.8 5.1 4.8 4.9 4.3 4.9 4.6 4.7 4.8 4.8 4.8

89 | 5.1 4.4 4.5 5.0 5.5 4.6 4.5 5.1 44 | 45 4.8 4.2 4.7

90 | 4.6 4.8 5.2 3.9 5.7 5.1 4.6 5.0 5.5 5.3 5.3 4.5 5.0

811 5.0 5.5 5.3 5.3 4.5 5.3 5.2 4.9 4.5 5.3 5.1 4.6 5.0

92| 5.0 4.5 4.8 5.5 4.3 5.3 4.6 5.1 4.3 5.3 4.7 5.2 4.9

el 5.0 4.8 5.0 49 | 5.1 4.7 4.7 4.9 4.8 5.2 5.1 4.8 49

ARn T

R 4H | 5H | 6A | TA | 8R | 9H | 10H | lIA | 128 | 1A | 2K | 3R { ¥H

81| 46 48 4.4 4.8 4.6 4.6 4.3 4.4 4.8 5.0 4.9 4.1 4.6

82 | 4.5 4.7 4.6 4.5 4.2 4.5 5.4 4.5 4.0 4.5 5.1 5.0 4.6

83, b5 4.8 4.7 4.5 4.3 4.6 4.4 5.9 5.2 5.1 5.3 6.4 5.1

84| 5.3 5.2 4.6 4.5 4.2 4.3 4.8 4.0 4.4 4.3 4.2 4.6 4.5

85| 5.3 4.5 4.7 5.9 4.2 4.6 4.2 4.2 5.4 5.4 5.1 4.9

86| 4.8 5.1 6.6 6.0 5.9 4.3 4.3 5.0 4.5 4.6 4.8 4.0 5.0

87| 5.2 4.4 4.4 4.4 4.5 4.9 4.5 4.7 4.9 4.9 4.4 4.7 4.7

88| 5.0 5.3 4.8 4.6 4.5 4.6 4.2 4.5 4.7 4.8 4.6 4.8 4.7

89| 4.5 4.6 4.5 4.9 5.3 4.8 4.2 4.7 44 43 4.6 5.1 4.7

80 | 4.6 4.6 4.7 | 35 4.6 5.0 4.5 4.7 4.9 5.8 5.4 4.4 4.7

91| 4.7 4.9 5.8 5.4 4.4 5.3 5.2 5.1 4.4 4.5 5.2 4.5 5.0

92 46 4.4 4.4 4.7 4.2 4.7 4.3 4.7 4.3 5.0 4.4 4.1 4.5

T 49 4.8 4.9 4.7 4.7 4.7 4.6 4.7 4.6 4.9 4.9 4.7 4.7

AF0EOLT

FB| 48 | 5 | 6A | TH | B8R | 9B | 10A {1A | 128 | 1A | 2B | 3A | ¥4

81! 4.7 4.8 4.5 4.7 4.4 4.6 4.7 4.4 4.7 5.6 4.4 4.5 4.7

82 4.7 4.5 4.9 4.6 4.2 4.7 5.4 4.5 4.4 4.5 4.8 4.7 4.7

83| 4.8 5.2 5.0 4.8 4.7 4.5 4.4 6.0 4.6 5.6 5.6 6.0 5.1

84| 57 5.4 4.8 4.5 9.9 4.3 4.6 3.8 4.2 4.1 4.1 5.0 4.7

85 | 4.9 4.6 4.5 5.5 4.3 4.3 4.5 4.7 48 | 5.3 4.9 4.8

86 4.9 5.1 6.6 6.1 5.3 4.3 4.3 4.5 4.5 4.5 4.7 3.9 4.9

87| 5.4 4.5 6.4 4.5 4.6 4.5 4.5 4.9 4.7 4.8 4.4 4.6 4.8

88 | 4.9 5.3 4.9 4.7 4.6 4.7 4.2 4.4 4.5 4.7 4.7 4.6 4.7

83| 6.0 4.3 46 4.7 4.8 4.7 4.4 5.0 4.3 4.1 4.6 4.6 4.7

90| 4.2 9.4 4.7 3.8 4.5 5.8 4.7 4.7 4.9 5.5 5.2 4.3 4.8

91| 4.7 4.9 5.5 9.2 4.3 5.0 5.0 4.7 4.6 4.8 5.3 4.5 4.9

92| 4.7 4.3 4.4 4.5 4.2 4.9 4.8 4.9 4.3 4.9 5.0 5.0 4.7

E 5.0 4.8 5.1 4.7 4.7 4.7 4.6 4.7 4.5 4.8 4.8 4.7 4.8




A

HEE 4A8 5H 6 H 7A 8 A 9H {108 | 118 | 12AR 1H 2H 3R | ¥
81| 4.4 4.5 4.4 5.6 4.7 4.7 5.2 48 5.1 5.6 4.8 4.2 4.8
82| 5.2 4.7 4.5 4.8 4.8 4.8 5.1 4.8 4,1 4.6 4.9 5.1 4.8
83, 5.0 5.0 4.9 5.1 4.5 4.9 4.4 6.1 4.8 5.1 5.9 6.4 5.2
B4&| 5.4 4.6 4.6 5.0 4,2 4.3 4.7 4,1 4.4 4.6 4.3 4.7 4.6
85| 5.5 4.6 4.7 5.9 4.3 4.3 4.3 440 9.3 5.2 5.3 4.9
86| 4.7 5.1 6.3 5.2 2.0 4.2 4,2 4.6 4.1 5.3 4.7 3.9 48
87| 54 4.2 4.3 4.5 5.7 4.5 4.5 4.8 4.8 4.5 5.0 5.9 4.8
881 5.0 5.1 4.7 4.9 4.5 4.9 4.4 4,7 4.5 4.4 4.7
89| 4.7 4.7 4,9 4.7 4.8 4.8 4.4 4.5 4.2 45 a.1 4.4 4.6
80| 4.5 4.6 5.1 4.3 4.8 2.9 4.7 4.6 5.0 4.3 4.8
91| 4.6 2.0 4.3 4,7 4.8 4.5 4.6 2.1 4.9 5.0 4.8
92| 4.8 44 4.5 4.8 4,3 5.1 4.6 4.6 4.4 4.4 4.4 4.6 4,6

T 4.9 4.7 4.8 49 4.8 4.8 4.6 4.7 4.5 4.9 49 4.9 4.8

&

FEl 45 5H 68 TH 8 H 9R | 10B | 117 | 13H 1A 2 H 38 | i
81| 4.7 4.9 4.6 4.4 4.6 5.0 4.9 4.6 4.9 5.3 5.3 4.5 4.8
82| 4.9 5.2 4.2 4.9 47 4.6 5.5 4.8 4.1 4.6 5.0 4.8
83| 46-| 5.5 5.4 5.4 4.2 4.7 4.5 5.9 4.7 5.4 5.6 6.4 5.2
84| 5.2 8.1 4.6 4.8 4.3 4.4 5.3 4.2 4.1 4.9 4.9 5.1 4.7
86| 5.9 4.8 5.1 5.3 4.3 4.1 4.7 3.9 5.2 4.8 5.2 438
86| 4.7 5.2 6.4 5.0 4.1 4,5 4.6 4.7 4.6 5.4 49 3.9 4.8
87| 5.5 4.7 4.8 6.4 4.2 4.6 4.6 4.9 49 4.8 4.6 4.9 4.9
88| 5.3 5.0 5.4 5.3 4,6 4.9 4.3 4.6 4.9 4.8 4.9 4.1 4.8
88! 49 4.6 5.4 4.6 4.8 5.0 4.3 5.0 4.4 4.5 0.1 4.9 4.8
90 4.8 4.8 5.7 47 5.5 6.0 4.9 4.7 5.4 5.3 5.5 4.5 5.2
91| 4.7 5.4 5.3 5.5 4.5 5.1 4.9 4.9 4.6 4.0 5.9 4.8 5.0
92] 5.0 4.4 4.6 4.7 43 |. 5.2 4.6 4.9 4.6 5.5 44 5.0 4.8

SEY| 5.0 5.0 5.1 5.1 4.6 4.9 4.7 4.8 46 5.0 5.1 48 4.9

ESHT
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Study on Determination of Aspartame by Gaschromatography

Masako IMOU - Yoshinari AOKI « Takeshi TANAKA » Akiko OKAYAMA
Hideyuki OHBAYASHI and Michiko SASAKI

# 7
AERHWH O T 205 — AREETH1983%8 A
CERRIMHEES hEEEr 0ARIERIhIE
MEZLND, ERAFRPOTAASLF—s5MTRT
: AP EEEE Y e b X 7 —BEHV S
ATWEHRXRGCIEAFEERS L EIAET
OHREALOTHELET.

EBAE
1. B

FRLF—A (ASP) 7R » FHY

FUAFASTS Xy v (TMSL) HEALaR

N—2FA+4oh U (NEREE fitknsgs

AE =N, T b SRR

Sep—pakCl18(vacice) B v + — ¥ —XBEH W,
2. ERERRUAESEMG

GC :FIDHERGC-9ARUFID{BEGC—
HABREROWE, AL 54ELTDB-1TE24B 0
fo. BIEEFREMEADRUCBRILRERK60C, #
Z AfREIZ180°C (lmin) —20°C/ min—220C— 5
C/min—260°C(1 min), ~Y 7 & #E20nf, min
TiT-> 1.

GC—MS :GC :HP—-58300, MS : 5971A %
Aunf, #32@ Ulira228#8L, SHEADERE
150°C, RHEHEEE280°C, # 5 LiEREI150°C~260°C
(5°C/min), Ma s s b ¥ 940~500CF - 7.

3, EBAE

B oM s G R L.

HEAMIE 3 SR, BRaRRKkicEn LTS
EREE L, SEP—PakCl8icFEid 5. HitKklOnsT

HHag
SeP—Pa]kC18 FeiH
CHaOlH i
?ﬁz‘%ﬁi{h
G CHlE
L, A&/ —NIUTHEHLERIERETE. ©
ORETHONERERI00 . £ 2 EBREICL D E
REE L0, A2¥/-0100p L, TEF50u L,
FURFAVYALST A5 21000 £ THEEHELE
o, B ENACEDLy 4G CIREAL,
G CHIESEIT L v T ETTI.
Bohkrovwtysabb—2GHEAELS
LI UHIER L RBRAE L T 2NV - A0SEE
JE LA,

BESLUER

1. BiEowst

Sep—PakC18 (vacdce) b bWTAFM S AS
P Offiftiz 2 F LI LEL 5 X 7/ — W ER
Wik Z A2 TRIFIN%NDEN TH » o O THEE
BEIn& L LhLAMopkEBEFasoT
BAERFEZ ORISR LB EoiEE T oRE s
HELEbh,

2, FMELRICEFOES
TANRNTF—A@JPRTFFDE/ AFNVZATN
BThahoBMOALFEEL Y AFLIT S A
$TAFIEEBIRWGCTHILLELA, Fo—
MELIEE—E— s 2L 5T R TRARHET-
RETHBTRPVEAFMMEOIWERT L LBIFR
Ju 3L, TRV EAS ) —AD

—126—



10.0 4 ° ° ° e o
A
A A Asp 500ppm
6.0 1
A
A ] Ipay after
A day
2.0 4
® ® ® [ ]
A A A Asp 100ppm
A
r i 'y i ¥
25 a0 5 100 125 Acetone (ul)
125 100 75 50 35  Methanol (ul}

Fig. 1 Effect of methanol and acetone
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Table. 1
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Added (ng./kg) Recovery (%)
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Simple and Rapid measurements of Arsenic, Manganese, and Chromium in Tar pigment

preparations by Graphite—Furnace Atomic Absorption Spectrometric method

Takeshi TANAKA + Hideyuki OOBAYASHI * Yoshinari AOKI and Michiko SASAKI
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Table. 1 Graphite-furnace atomic absorption spectrometric instrumental

conditions

Parameter Arsenic Manganese Chromium
Wavelength, nm 193.7 279.5 358.4
Slit width, nm 3 2 3
Lamp current, mA 10 7 . 5
Background correction On On On
Injection volume, u! 20 10 20
Argon gas flow, I/ min 2 2 2
Temperature program*

Drying temperature, °C 120 (10,5) 120 (10,5) 120 (10,5}

176 (5,8) 170 (5,53 170 (5,5)

Ashing, C 450 (10,203 500 (10,20} _ 500 (10,200

Atomization, °C 2500 (0,9) 2000 (0,5) 2500 (0,5)

Cleanout, C 2200 (0,10) 2200 (0,100 2200 €0,10)

Cooldown, C ¢ (0,18) ¢ €0,15) 0 (0,13

* Temperature program steps expressed in °C followed by the ramp and hold
times in secouds {in parentheses) .
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Concentration of arsenic {as As(h ng/mi)

Fig.2 Calibration curve for arsenic obtained

by the standard additon method

A calibration curve with standard
arsenic solutions
y=0.00158x+0.0100, r=1.000

B: calibration curve with standard
addition method
y=0.00163x+0.0126, r=1.000
x: concentration of arsenic {as AsOy
y: absorbance
r: correlation coeflicient
slope-difference ratio: +3.27%
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Fig. 3 Calibration curve for manganese
obtained by the standard addition
method :

A calibration curve with standard
manganese solutions -
y=0.00728x+0.0045, r=0.999

B: calibration curve by the standard
addition method
y=0.00738x+0.0113, r=0.999
x: concentration of manganese
v: absorbance
r: correlation coefficient
slope-difference ratio; +1.37%
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Calibration curve for chromium
obtained by the standsrd addition
method
A: calibration curve with standard
chromium solutions
v=0.00330x+0.0060, r=0.994
B: calibration curve by the standard
addition method
y=0.00324x+0.0106, r=1.000
x: concentration of chromium
y: absorbance
r: correlation coefficient
slope-difference ratio: —1.97%
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Table. 2 Recovery of arsenic from tar pigment preparations

Sample Sample As: Oy Determined Recovered Recovery
number weight added volume ratio
(g) (eeg/g) (kg g) (ke g) (%)
1 0.1 0 0.10
0.1 2.0 2.00 1.90 95.0
0.1 4.0 3.80 3.70 92.5
2 0.1 0 0.07
0.1 2.0 2.41 2.34 117
0.1 4.0 4,13 4.07 102
3 0.1 0 0
0.1 2.0 2.00 2.00 99.9
0.1 4.0 3.83 3.83 95.8
4 0.1 0 0
0.1 2.0 2.15 2.18 107
0.1 4.0 3.86 3.86 96.4
) 0.1 0 0.29
0.1 2.0 1.90 1.60 80.0
0.1 4.0 3.63 3.33 83.3

Table. 3 Recovery of manganese from tar pigment preparations

Sample Sample l Mn Determined Recovered Recovery
number weight added volume ratio
(g) (kg gl (ug/g) (g 8 (%)
1 0.1 0 0.40
0.1 5.0 5.22 4,82 96.4
0.1 10.0 9.50 9.10 . 91.0
2 0.1 0 0.76
: 0.1 5.0 ‘ 5.53 4.77 95.2
0.1 10.0 114 10.7 107
3 0.1 0 0.69 .
0.1 5.0 4.7 4,02 80.5
0.1 16.0 10.1 9.44 94.4
4 0.1 1] 171
0.1 50.0 216 43.9 87.8
0.1 100 277 106 106
5 0.1 0 165
0.1 50.0 209 44,0 88.0
0.1 100 259 94.0 94.0
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Table. 4 Recovery of chromium from tar pigment preparations

Sample Sample Cr Determined Recovered Recovery
number weight added volurne ratio
(&) (£g/8) (g g) (e &) (%)
1 0.1 0 0.48 :
0.1 12.5 13.4 12.9 130
0.1 25.0 24.2 23.7 95.0
2 0.1 0 0.6%
0.1 12.5 13.0 12.3 98.2
0.1 25.0 29.4 28.7 115
3 0.1 0 1.19
0.1 12.5 13.3 121 96.7
0.1 25.0 26.4 25.2 10
4 0.1 0 ]
0.1 12.5 12.7 12.7 101
0.1 25.0 28.0 28.0 112
) 0.1 0 0.97
0.1 12.5 134 12.5 99.8
0.1 25.0 24.4 234 93.5

Table. 5 Content of arsenic, manganese, and
chromiumm in tar pigment preparations

Sample As Mn Cr

number {(ug/g) (kg /g) (g g
1 nd 162 nd
2 nd 155 nd
3 nd 166 nd
4 nd 137 nd
5 nd nd nd
6 nd nd nd
7 nd nd nd
8 nd nd nd
9 nd nd nd
10 nd nd nd
11 nd nd nd

nd: 05 g/ ge>asAs: Oy, 1 28/ 5> as Mn,
2ug/g>asCr

W
1. FEEALES M TROBHEMDI(, &
OEER B VT bEEEOKELERLEVOTS Y —
YRHETSHB. |

2. B EERIERICRDL ABAoME I
FILTHhERMELFZEHETEZZLDTH ST,
3. HEEERE TR 0RUL 0pe g OFEN
©80. 0~117. 0%, FEi596.9%, =>4 v T5, 10, 50,
100 g g OEIDT, 80. 5~106. 5%, FEH593. 9%, 2
O 4 T12, 55026 0 ng /g DERINTIS, 5~114, 1%,
SEH9101. 5% D EIF L EINETH - 1.

4. SERE LUEEEERRIE <oy,
20 LERETEILUTE, M—F VRBEIEEN
FLEZohi,

x #
1) GRERREE © 86K - AR AN
B—74~85(1992) (¥%) EINEIE
2) BAEHE . “$6IR - ARENGATERIEE
B—134~141(1992) (%) IEIEIE
3) /hHhFR, REHES, HBERE  SHTEE 28
p. 517~522(1979).
4) BHEBT : /4%, 31 p. 1~6(1981).
5) /NBRE FRHHERRD. KRIPETY @ STk 39
p. 497~502(1990).
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6) R.W.Dabheksa, H B.S. Conacher, J.Salminen 7) HERPLEE . "#wpEARE - W p. . 581 ~683
:J. AQAC. In. 75(8), p.949~953(1992). Q900 &R AR (B
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AR LESEREE LTHERALL, S8Arrdadb
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L5 ITinAr.
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5) %5 nfMAKTIOnEE Licth, =5/ - ATl
& LR A ER L b o e I EAR S L
FRBCHRE0EEARLAbDEF P v A, &
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2 Ay ARBREEE L., BB, ANVVDA <
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BRRUERE
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Table. 1 Atomic absorption spectrometric instrumental conditions

Parameter ‘ Sodium  Potassium  Caleilum Magnesium Zinc
Wavelength, nm 588.0 766.5 422.7 285.2 213.9
Lamp current, mA 0 0 10 10 7
51t width, nm 3 3 3 3 2
Damping 2 2 2 2 2
Mode EMS EMS NET NET NET
M. mode INT INT INT INT INT
Flame C;H:—Air fule ,//min (a) 1.3 1.3 1.3 1.3 1.3
(L) 1.5 1.5 1.5 1.5 1.5
air 1/ min 7.0 7.0 7.0 7.0 7.0

(a) : Proposed method, (b} : Wet digestion method.

Table, 2 Comparison of calibration curves by proposed method with
standard method

n Proposed method standaed method
, x=54.8y*+3.5Y 0,085 x=60.2y'—1.69Y +0.028
Sodium 6 r=1.000 r=1.000
Potass 6 x=29.4y*+11.4Y —0.015 x=40.2y"+9.99Y —0.078
olassium r=1.000 r=1.000
Cale 5 y=0.0367x+0.003 y=0.0388x +0.002
aletum r=1.000 r=1.000
. y=0.494x+0.008 y=0.782x +0.014
Magnesium o r=1.000 r=1.000
Z ’ y=0.222x +0.003 y=0.326x+0.005
e r=1.000 r=1.000

Table. 3 Analytical results comparing proposed method and
wet digestion method

n proposed method wet difestion method
(ngke) (mg./ke)
Sodium 5 458+24.3 456 +28.6
Potassium 5 1660+118 1670143
Calecium 5 12004876 1150=98.4
Magnesium 5 119791 116:8.81
Zinc 5 3.81£0.231 3.87x0.288

HERKOETHENES TN VEEAE L LKL T£RR ¥/ - (PSR & LBsoRBR
EHRUTORAECENS B LELONDZDTT b B & RS E B <R % Table2. lKR L K.

YSa, AYGhA HALoh <LRYTA HEH BB, FrUY L, AU ARESEROEEREE
DEhFhic> W TERKER MR EER (110 SEA L TR AN B0ENiT AT &M oMo
g & Lo R IS B & 50y, vasHER (1100 — HEiih e D BYTREVIBEL LTRLE =7
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F YA, BHTRARETORBERIIER (1--10)
BHEE LEBAOREBRHOBEZ LY SO hICEVE
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319% Th 7. BBFRELEAVWLBEOTEF VL
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Determination of Glycyrrhizin and Stevioside in Foods that boiled in Soy.

Akiko OKAYAMA * Yoshinari AOKI » Masako IMOU + Takeshi TANAKA
Hideyuki OHBAY ASHI and Michiko SASAKI

w E

FERRENDSERE ALt ERICLEEPR
FETMHY & O - KB EHRESEREEh 2 T LN
ZLR-TETWS, IhoRYEMTHEAEhECL
BTV, W ABEOLMES ES oHEES
TEC LMD, DHOEBRENL, HRCHENGER
KEMASEHNTERSNSE, FUFV)FYBEOZ
FEUTABRATHERSE LTL & il ok
HETESLY, £O0—FCHEMESILIRARIME
LTRE4sOARERERS. $4, AFETHES
LRBEFNME LT 0ASAshs. 27K
TEOHEHRMEEES TR EEEI N TV 55,
ZOHTHHROBORASRAT EL 54 FRELSY
F4AHAVATHD, PoGERLENW T, £
LTHEICH, COEEOHANS T EE, ko
WESHOHFRHSHERHLTH S,

19918E7 B &b, AARRMERI N2 TORMYO
FNMBER O SN, HEROFENSRSICNA TR
MEMBLNET HLBHE L TWE, KRR
BEPEHIDST VS OOBERROERS S, HERY
2FET7OMEHEELRELL. HERUAFETD
EERAE LT, SUVFNMY)F YBRURATFEL YA
FEZBUMEDPOERET - HOTLOEEEHES
3.

B &
1. &R
HPLC pump:Model L.C—3A (SHERHERED,
Spectrophotometric detector: Model SPD —1
(BB EmRSD.

2. B |
FVFAYFVEBE/ T YE ARUATFELY
A4 FIRAERBEEE L. ZoftoREE, TR
HREEER LK.

(1) 2y F0Y 7 BRiEEEHE
FY)FANFvEEE, T vESD A2041ng (7Y
FAT rBEL T EETCRY, 60%25 /-
ATCL0nEE L, HHG0Y%A ¥/ — L THRRLTHY
7.

(2) RFEAVA Vi

RFEAH A FAngZRBICR D, HUKkTO0n &
T3, COESnEHPLCHBEE TS L, HE
HP LCBEHETHRINL AV,

3. HPLCa#&H

Table I.lTmwL 2.

4. HEH O OB RUHERSE

(1) #VFALVF 8

BB LOHFEY RELTT -, $ibs, /R0
EEMEREFEICENL, 1 %7 yE=ThEMNL
TEY) by TREIFAXLER 1%TVYE=T
KTHni&d 5, ZH%10,000rpm T1045 fE.Co57
L, TOLEENo. 25 THETS. HH20n!
Z00mé DA — TRy, SNEBRSWTpH?2 &
L, 1 -F5/—-n—Fgz7 VB (3:7) 50T
2 B ETY, LEESTLE. COKE0IMIE
b7 ve=y RO THAF LS 1 %7TrE=
TASM T 2 ERH L, TEESELA, ComcT
¥/ —020nd%iNA, BRETACTREL, 60%A ¥
J=NTEmiE Lick, 045pum D7 4y —TH
BLAbo% HPLC KL Lz,

— 140 —



Table I. HPLC Analytical Conditions

Glycyrrhizin Stevioside
Column LiChrosorb RIP—18, 4.6X250mm LiChrosorb NH: 4.6X250mm
Temparature 40°C 50°C
Mobile Phase CH,OH-22% CH,COOH (6:3 CH.CN—-H.0 8:2)
Flow Rate 1.0 mf,”min 0.8 n¢,”min
Detection UV 254nm, 0.08 AUFS UV 210nm, 0.02 AUFS
Injection Volume 50 u£ 208

(2) AFEdv4 ¥
EHSOHEY RSV TiTF-k ThbL, AF
10 8 0B EE N L, HRKWnfEinz TH
D hurThEV A X LR HRURTHOE T 5.
Zh%E10,000rpm TLOFFHELABEL, TOLEE
No.2 AETHHBT 5. AEBuUETHT LY, 2
)~ NVRUBRKSWTaIYyFsva=v L
Sep—Pak CI18icER L. RICHUK 3 nfF 0F20%
T M= b Y L0l TS LR, HPLC 38 2
n{TEHL, HPLCBEHETonfE L b @% HPL
CHEEE LI

HRRUEE

MERZRERCTOERRROEES Table I IR
L.

18R Rz ) F 0 F 8 (0.026—0.110
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(ft Tr. B & LT 24K RURF ETBORTR
AL DITRE L R f 2 8k (i Tr. & LT 1)
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W=+ U 2 2AHIEFICHEEETH D, SEFVE
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Bifsow b 750 MEEORGND TLME -1,
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FE VS XL RR TR S D ROBIEMNITANY
{Mof, TTITCAFETHRSMHN® A ¥/ — ok
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HLicl T a, BBdkoSHEEL SdREsh, B
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Cl8 ~DEERUEBHICREBLRIF S, EES
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Table L. Glycyrrhizin and Stevioside in Foods that Boiled in Soy

Sample Indication ) corrhizin  Stevioside
G* Sk (g./ke) (g/ks)
Kyarabuki + - 0.024 0
Ami, Konbu + + 0.049 0.013
Shiitakewakame + - 0.035 0
Shimeji + - 0 0
Shimeji - - 0 0
Masu Kanroni - - 0 0
Hatougarashi + -+ 0.110 0.054
Hatougarashi - - 0 0.054
Kikurage + -+ 0.100 0.021
Shimeji - - Tr 0
Shimeji, Fuki - - Tr 0
Fuki, Sansho - - 0.034 Tr
Fuki - - 0.035 1]
Sansho, Konbu - - 0 0.148
Matsutake, Konbu - + 0 0.115
Kyarabuki -~ + 0.026 0.037
Sansho, Konbu + - 0.092 ]
Kyarabuki - - 0 0
G* : Kanzou or Glycyrrhizin
S* % ; Stevia extract or Stevioside
Tr : 0.010>g/ke
Chromatogra., 245, 373—376 (1982). 4) Y KITADA, M.SASAKI and Y.YAMAZOE:
3) HBEMEE, FEMX, hENE, T HS J.Chromatogra. 474, 447—451 (1989).
HHah, “EK—HE: EfEs, 29, 3, 210—215 (198 5) IRFMEF, PN, thRADEE, ALK, EERE:
8). . BnRE, 21, 6, 451 —456(1980),
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i) ERTAORBESOBERL, RILOoRBEH-
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HITES, BEROREELEDOhi, BRcHDS

NAFAREE I BESEE ATV, BT

ATIRIETH -~ 12,

(5) av7 -+ EEH~OEEEE
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BABEERANT, 21,268—265  (1992)

MERTRCBOTRKESOAERER TS D, T0RDHETEHE SEREONEENEEh, BT
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BRIENTETSH /e LT A= L7500 £ 2AVAETHER BT T, WIHRR M ng/nfz
TRIETE 1,
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fo pH OfE#EHEARET S0 dic, 44 5 v A EMBREEEREAVLER, MiEicswTRESEREL
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19916 4 AL D19926E 7T A& T, RERTIMKATRBERARELTY, MRCRER, AABROHEARS
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Determination of Dry Deposition Velocities to Forest from
Measurements of Throughfall, Stemflow and Vertical
Distribution of Aerosol and Gaseous Species.

Toshiichi OKITA (Obirin Univ. ) * Kentaro MURANO (National
Institute for Environmental Studies) « Mitsuhiro MATSUMOTO
Tsumugu TOTSUKA (Tokyo Univ. of Agriculture and Technology)

Environment Sciences, 2, 15—23 (1993)

A combination of the measurements of chemical species in throughfall and stemf-
low with the determination of vertical distribution of gaseous and aerosol species
in a forest enabled us to determine their long —term mean dry deposition velocity
to the forest. Investigation in the forest of Quercus japonicagave the following
deposition velocities, that is, 0.79(S0.), 0.27(S0S7), 0,77(HNO,), and 0.50(NO ;)
(em,/ sec). It was also found that the deposition of water soluble species to the
ground by throughfall is much higher than by stemflow and that needle —leaved
Cryptomeria japonica supplies more acid to soil of the forest than broad —leaved
@Quercus Japonica,

|CP-—AESADOBEHRT 51— DR
HEHRIE - ZRHEFIR
T b3, 41 (4), 197—-201 (1992)
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L ERTRESER L, £/, EFROERE&FREE OfEEOLERET - o & CABRIFI—BE L.
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= pENRE, PMG TiE68% L E, AMPA TiRBB%EILTH 7. TREBEAE VTN 0. 05ppm TH »
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R EMEEE, 33, 359~364 (1992)
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BRERLETETI— 01 I RI0BIC & 5 EEEBES ORT
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# BEAHL AS-THH EER-VEHE A5 -BR B
BR&E v A vx, 20, 268271 (1992).
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. Mitsuhiro MATSUMOTO

Study for Corrosion of Metal Plates (Carbon Steel Plates) by Acid Rain, International Symposiu
m on the Air Pollution Control Policy and Strategy Chongqing’92, C—15, 27—29 October, 1992,
Chongging, China
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