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Simultaneous determination of pesticides residues by open gel permeation chromatography

A method for simultaneous determination of 99 kinds of organonitrogen, organophosphorus, organochlorine,

pyrethroid and other pesticides in agricultural products by open gel permeation chromatography and GC/MS

was developed. The recoveries of pesticides added to 5 agricultural products were found to be more than 50 %

except for several pesticides.

Key Words : —&#f simultaneous determination,

-7 RIFVEFE I 0= bS5 7 4 — open gel permeation

chromatography, BRIt # 2 7 o=+ 757 1+ — gas chromatography - mass spectrometry (GC/MS),
EL oM FEMIEK pyrethroid pesticide, SZEFHEIE organonitrogen pesticide, HEIEFEFZEE organochlorine

pesticide, H#") »FE¥K organophosphorus pesticide
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4. pAHE Samp1le (20g or 40g)
1) filih —ethyl acetate 150 ml

WEIL, B HYBE—(b U5k e ik & i FEREREL
L, BHIL AR T 7 LR CBRIRKKEMA 7 1 29—
ZIFH—Ihidi, MEHEHEC VLT, COBATRK
BFr U LAEROT pHT FHEICHBEL 2o BB E#
B AE SR, Wik s o2 @LIEK, 2 FMF—
¥—=y v RIBRER (KDlAES) Tl L 7o
2) open-GPC
(1) 1’y — v ROIER

open-GP Ci3, WE22mmXKEX600mmDH 524 5
41T Bio-Rad #® Bio-Beads S —X 3 (200-400mesh)
AVspooryyv.via~nkx4ry=1.1(V/V)RKET,
FAALAFROEEH 580m 83 L HR[AERESENR
Wk I icERAEL 72 (53g)e OB 5 LI, BEVIR
KOFER I NV — 75 1 BRERREE B ICO
¥, RELRECRKETES 2~3mlORHE TR & &1,
ARl 2o sasiRAE L, IFRERUVEEDOBEHT 545
HiZ5mlF>4mL, BHicoWTRERET, BEic-o
WTIIGCELIIGC/MSTERL, A/ vy — &%
fERk L7 (Fig.3-1, Fig.3-2 ),

(2) E5¥Dopen-GPC

FHEOBA IR, 4ml OFEKAB (BHHBERICE % #
Z) xEHICEESE, EA805110~240ml % B G
CTHEDOREICHEIL, LELBEICKES XS ICEE
Lo (Fig. 1)

3) EURUER

2) THONAMBEREGC/MS (Ficx s v %2R
Wi 4 4 bk D C1E) RUBEGCEAH WV TER
RUER%EiT-70 #8115 D%4I2 Tablel-1, Tablel1-2
IR L7,

I #RRUEBE

1. #d
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mr o, EERTCHEE KRzFLrchttdshtktdl-
too 1, BEOEEICL > TRET Y S B VLERX,
»o, fittRE EF2EMT, AR L TEFLLE
DOEEEHHL 7o

—20% NaCl 20 ml
_(Naz CO 3)
—Homogenized

—Centrifuged

l I

Aqueous Layer Organic Layer

ethyl acetate 150 ml

Homogenized
Centrifuged

Aqueous Layer Organic Layer —

Dehydarated
(sodium sulufate anhydrous column)

— Concentrated

Dissolved in mixture solvent 4 ml
(cyclohexane:dichloromethane=1:1)

G P C (Bio-Beads S-X 3, 580 mm)

I 110 — ml
I - ml
m - ml
v — 240 ml

: Concentrated

GC—-MS or GC

Fig. 1 Analytical procedure for 99 kinds of pesticides
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Auto Integration 3A—-3-88 Spectrun Hatch
1802 686 688 || Libr 264
180y 1695
236
4 134
236 186
-4 + 1 L
25‘:— i Data 264
266
. AN
{ N LI [ T 1 L
1888 1180 1128 108 158 280 250
19 :48 18:59 11:11 captane
No Conpound/Standard Name Exp RT Act RT a RT Fit S/N Scan# Peak Area -
1 a-BHC 8:31 8:28 -3 653 1 :Z¥¢ Not Found
2 Db-BHC 8:48 8:43 -5 534 1 :f¢4 Not Found
TOT 3 r-BHC g:53 8:52 -1 178 1 socfislianey -
4 d-BHC 9:13 9:88 -5 361 2 E)E! Not Found
5 aldrin 18:16 18:17 1 181 1 pivisl Not Found
6 captane 18 :58 18:53 1 931 171 piEElintegrat ing)
I T I L) l L] | T | T l L} l T [ L] l
868 1668 1268 14688 1688
8 :608 10 :88 12 :88 14 :88 16 :08

Fig. 2 Mass chromatograms and mass spectrums of apple extract by CI-GC/MS auto integration
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FIHIC/R LT, YZ70pt s v ivsondx4r=1101
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R8T MLHER

. Bio-beads S-X3, 580mm hight (ca. 53g)
P over 10.0 %

:1.0-9.9%, ©

O

Gel for permeation

1:1

Elution patterns in open gel permeation chromatography
of 113 pesticides and vegetable lipids

22mmx600mm, Glass column

¢ cyclohexane:dichlorometane

3-1
Eluent

Fig.
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of 113 pesticides and vegetable lipids (continued)

Fig.3-2 Elution patterns in open gel permeation chromatography
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Table 1-1 Comparison of fragment pattern by CI/GC/MS and relative retention times by GC
Relative retention times
No. Pesticides Nolecular Nolecular Target ions GC/NS GC-FTD GC-FPD GC-ECD
formula weight pirimicarb | parathion| p, p’ -DDE
p.p -DDE = 1.00 = 1.00 = 1.00 = 1.00
*1 ) *3 *4
1 cyfluthrin C..H.(C1.FNO, 434.3 191, 193, 226 1.85, 1.57, 1.57, 1.58
2 fenvalerate C.H..CINO, 419.9 167, 169, 208 1.73, 1.76
3 fluvalinate C:+H::C1F,N. 0, 502. 9 208, 250 .75 1.71
4 cyhalothrin C..H,,C1F.NO, 449.9 208, 225 1.34, 1.37 1. 36
5 flucythrinate C:4H.sFaNO, 451.5 199, 208 1.66, 1.68 1.68,1. 72
6 ethofenprox CsH: 0, 360.5 135, 177, 183 1. 64
17 pernethrin C:H.0C1.0, 391.3 183, 211 1.47, 1.49 1.50
8 cypermethrin C:.H:4C1.NO, 416.3 191, 193, 208 1.60. 1.61, 1.62, 1.63 1.69
9 tralomethrin C:+H: +Br.NO, 665. 0 208, 281, 458 1. 84
10 deltamethrin C::H: 4Br.NOs 505. 2 208. 28]- 298 1.84 211
11 methoprene CioH: .0, 310.5 191, 219, 237 0.94
12 isoprothiolane Ci:H:i40.S: 290. 4 231, 291 0.99
13 carbosulfan C:oH:,0,S 380. 6 160, 381 1.22 1.47
14 pretilachlor C: +H: ¢ C1NO, 311.9 252, 312 0.99 1.28
15 pyridaben C.+H:(CIN.0S 364.9 147, 309, 365 1. 49 1.63
16 myclobutanil C.«H, +CIN, 288.8 289, 291 1.01 1.28
17 buprofezine Ci¢H:,N,08 305. 4 191, 306 1.01 1.29
18 propiconazole Ci4H:+C1,N, 0, 342.2 256, 258, 342 1.13, 1.14 1.39, 1.40
19 trichlamide C.,H:(C1,NO, 340. 6 121, 148 0.96
20 simazin C.Hi,CIN, 201.7 202, 166 0.74 0.91
21 molinate CiH. NS 187.3 188, 126 0.64 0.71
22 triadimefon Ci.Hi«CIN,O, 293.8 197, 225. 294 0.87 1.13
23 triadimenol C.H:(CIN,0, 295. 8 168, 227, 296 0.93 1.20
24 chlorprophan C. oH( :CINO, 213.7 172, 200, 213 0.69 0. 82 0.29
25 carbofuran C:.H:«NOs 221.3 165, 193, 222 0.74 0.90
26 metribuzin CiHi(N.OS 214.3 198, 215 0. 81 1.02
27 mefenacet Ci¢Hi4N:0:8 298. 4 148, 192, 299 1.34 1.55
28 flutoluanil C.-H.+F:NO, 323.3 282, 324 0.98 1. 26
29 chinomethionat CioHeN: 0S: 234.3 175, 207, 235 0.95 1.22
30 pyrazoxyfen C2oll1 ¢C1.N: 0, 403.4 173. 175, 403 1. 81 1.83
31 mepronil C.-H..NO: 269.4 228, 270 1.09 1. 36
32 propanil CyH\C1.NO 218.1 162, 190, 218 0. 80 1.03
33 esprocarb C.4H.,NOS 265. 4 196, 222, 266 0.85 1.10
kY] pirimicarb C.(HiN.O: 238.3 166, 195, 239 0.78 1.00
35 alprocarb CiH. NO, 209.3 153, 168. 210 0. 67 0.78
36 bendiocarb C..H.:NO. 223- 2 151. 157. 224 0.70 0. 84
37 ethiofencarb C..H:.NO,S 225.3 107, 164, 226 0.79 1.01
38 diethofencarb C:.H: (NO, 267. 3 226, 267 0. 86 1.12
39 netolcarb CH: NO: 165.2 109, 137. 166 0.59 0. 63
40 isoprocarb C. H:i:NO, 193.3 137, 152, 194 0. 63 0.7
41 fenobucarb C..H..NO, 207.3 151, 152, 208 0. 67 0.78
42 propamocarb CuH: oN:0: 188.3 129, 144, 189 0.55 0. 56
43 methiocarb C:H..NO.S 225.3 149, 169, 197, 226 | 0.84 1.08
44 thiobencarb C: :H. «CINOS 257.8 100, 125, 258 0. 86 1.10
45 carvaryl C..H..NO. 187.2 145, 173, 202 0. 82 1. 06
46 pendinethalin CisHiWN: 0, 281.3 212, 282 0.90 .17
47 lenacil Ci»H: 4N, 0; 234.3 153, 235 1.13 1.19
48 methoxychlor C.H.:C1,0, 345.7 237, 239, 309. 345 | 1.25
49-a a -endosulfan C,HiC1,0,S 406.9 271, 343, 407 0.97 0.97
49-b B -endosulfan C,H.C1,0,S 406.9 277, 343, 407 1. 06 1.08
50 chlorobenzilate Ci4H:.C1,0, 325.2 251, 307. 309 1.05 1. 06
51 dichlofluanid CoH. C1.FN.0.S; 333.2 126, 224, 226 0.8 80
52-a | pyrifenox(E) C.H:.C1,N:0 295.2 295, 297 0.95
52-b | pyrifenox(2) C..H.,C1.N.0 295.2 295, 297 0.92
53 dieldrin C:.H.C1,0 380.9 243, 245, 279 1.01 1.02
54 aldrin C:HiCly 364.9 263, 293, 329 0.87 0.83
55 endrin C..H.C1,0 380.9 279, 281, 283 1.05 1.06
56-a | p.p -DDT C..H.Cl, 354.5 241, 243, 245, 319 | 1. 14 1. 16
56-b | o, p' -DDT C..H,Cl, 354.5 241, 243, 245, 319 | 1.08 .09
56-c | p,p’ -DDE C..HCl, 318.0 281, 283, 319 1.00 1.00
56-d | o, p -DDE Ci.HiCls 3180 281, 283, 319 0.95 0.94
56-e | p.p' -DDD CiHioCl. 320.1 207, 209, 283 1.07 1.08
56-f | o, p'-DDD CiHioCle 320.1 207, 209. 283 1.01 1.01
56-g | p.p' -DDNU Ci.H.Cl, 283.5 171, 247, 283 0.95 0.93
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Table 1-2 Comparison of fragment pattern by CI/GC/MS and relative retention times by GC (continued)

Relative retention times
No. Pesticides Nolecular Molecular Target ions GC/MS GC-FTD GC-FPD GC-ECD
formula weight pirimicarb | parathion | p,p’ -DDE
p.p -DDE = 1.00 = 1.00 = 1.00 = 1.00
x] x2 x3
57-a a -BHC C¢H,Cl, 290.9 181, 183, 217, 219, 221 0.72 0. 60
57-b | B-BHC CiHiCls 290.9 181, 183, 217, 219, 221 0.74 0. 64
57-¢ 7 -BHC CeHiCls 290.9 181, 183, 217, 219, 221 0.7 0. 65
57-d 6 -BHC CsHiCl 290.9 181, 183, 217, 219, 221 0.78 0.68
58 hexachlorbenzene CsCle 284.8 283, 285, 287 0.73 0. 62
59 heptachlor CioHiCl, 373.3 335, 337, 339 0.83 0.76
60 heptachlorepoxide C:.H:C1.0 389.3 253, 287, 289 0.92 0.89
61-a | o-chlordane C:.H.C1.0 423.8 151, 153 0.92 0.90
61-b | t-chlordane CioHsCls 409. 8 263, 301, 337, 373 0.94 0.94
61-c | c-chlordane Ci HsCls 409. 8 263, 301, 337, 3713 0.95 0.96
62-a | t-nonachlor CioHCly 444.2 135, 137, 169, 407, 409 0.95 0.97
62-b | c-nonachlor CioHiCly 444.2 135, 137, 169, 407. 409 1.04 1.10
63 captafol CioHiC1.NO:S 349.1 278. 312, 314 1.18
64 captan CyH:C1,NO.S 300. 6 152, 264, 266 0.93
65 dioofol C..H.C1.:0 370.5 195, 257, 259 1.26 0.84,1.27
66 chlornitrofen C..H:C1,NO, 318.6 218, 320 1.1 1.1
67 nitrofen C.:H.C1.NO, 284. 1 238, 248, 246 1.04 1.0
68 dichlorvos C.H.C1.0.P 221.0 109, 221, 223 0.47 0.28
69 terbufos CH: . 0.PS: 288. 4 103, 231, 233 0.75 0.73
70 monocrotophos C-H. NO.P 223. 2 98, 127, 193, 224 0.70 0. 84
71 chlorpyrifos-methyl C-H.C1,NO,PS 322.5 125, 322, 324 0. 81 0.84
72 pirimiphos-nethyl Ci:H:6N:0:PS 305.3 125, 306 0.84 0.8
73 fenthion CioH: (0, PS; 278.3 125, 153, 279 0. 86 0.9
74 vamidothion CeHi 4NOLPS, 287.3 146, 147, 288 0.95 l.21
75 edifenphos C..Hi:0.PS; 310. 4 201, 283, 311 1. 12 1.25
76 metacrifos C/H::0:PS 240.2 209, 210 0. 61 0. 50
i diazinon C..H.N.0.PS 304.4 271, 305 0.76 0.73
78 dimethoate C.H( . NO, PS; 229.3 199, 230 0.73 0.8
79 chlorpyrifos CyH.,C1,NO;PS | 350.6 153, 350, 352 0. 86 0.91
80 methyl parathion CiHi o NOPS 263.2 125, 264 0.81 0.93
81 malathion CioHi404PS: 330. 4 127, 173, 331 0.8 0.95
82 phenthoate Ci:Hi+0.PS: 320. 4 163. 275. 321 0. 92 1. 03
83 tetrachlorvinphos C.,H,C1.0.P 366.0 127, 365. 367 0.95 1.08
84 ethoprophos C.H:,0.PS, 242. 4 139, 167, 243 0. 68 0. 62
85 etrimfos C..H.-N:0.PS 292- 3 265, 293 0.7 0.77
86 tolclophos-nethyl C,H:.C1.0,PS 301. 1 125, 301, 303 0.81 0.87
87 fenitrothion C.H..NO,PS 271.2 125, 137, 278 0.84 0.96
88 parathion CuoHisNOPS 291.3 264, 292 0.87 1. 00
89 quinalphos Ci:H:«N.0;PS 298.3 243, 271, 299 0.92 1. 02
90 EPN C..Hi«NO.PS 323.3 185, 296, 324 1.24 1.37
91 nethanidophos C.HNO:PS 141.1 112, 125, 142 0.45 0. 36
92 acephate C.H: . NO;PS 183.2 125, 143, 184 0.57 0. 59
93-a a-CVP C.:H:.C1,0.P 359. 6 155, 183, 359 0.90 1.07
93-b | B-CVP C.+H..C1,0.P 359. 6 127, 155, 359 0.92 1.02
94 prothiofos Ci(HiC1.0.PS. 345.3 183, 345, 347 0.98 1. 06
95 fensulfothion C.H:-0.PS, 308.4 293, 309 1. 06 1.27
96 azinphos-methyl CioH( N:0,PS; 317.3 160 1.40 1.50
97 thiometon CeHi0.PS: 246. 4 90, 91, 125, 157 0.73 0.71
98 phosalone C.:H:CINO.PS. | 367.8 153, 182, 184 1.31 1.4
99 trichlorfon C.H.,C1,0.P 257.4 111, 221, 257, 259 0.59 0.14
¥l  pp' -DDE retention time : 1l.97ain *¥2  piriamicarb retention time : 11.48min.
3 parathion retention time : 13.99ain. *4 pp -DDE retention time : 17.8lmin.

GC/NS : Finnigan NAT NAGNUN

GC-FTD : YANACO G3810

GC-FPD : SHINADZU GC-7AG(splitless)

GC-ECD : SHINADZU GC-15A

NS systea : lon trap type, Cheamical ionized by methane, Inject system : Cool on column
Carrier gas (He) : 10.0psi, GC temp.program : 60°C(lain )-20°C/ain. to 220°C-5°C/min. to 300°C
Coluan : DB-5. 625(0. 32mnx30m, 0. 25 2 m)

Carrier gas (He): 20ml/nin., Make up gas (He): 1.2kgf/ca’ at 70°C, Air : 0.5kgf/cm’. H. : 0.5kgf/ca’
Inject temp.: 260°C, Detector temp.: 280°C, GC temp.program : 80°C-10°C/min. to 280°C
Coluan : DB-5(0. 53um*30n, 1.5 £ n)

Carrier gas (N:) : 46al/min, Make up gas (N.): 20ml/min., Air : 1.3kgf/ca’, H. : 0.8B8kgf/ca’
Inject temp.: 280°C, Detector temp.: 280°C, GC temp.program : 120°C-8°C/min. to 280°C
Coluan : DB-1701(0. 53mn¥30m, 1 £ m) ’

Carrier gas (N:) : 0.5kg/cm’ , Make up gas (N:): 30ml/min.
Inject teap.: 280°C, Detector temp. 300°C. GC teap. program : 60°C-20°C/min. to 200°C-5C/min. to 280°C
Coluan : DB-5C0. 53am*30a. 1.5 1m)
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Table 2 Recoveries of various pesticides
Recovery(%) Recovery (%)
Pesticides (») (%%) (s%) (2+) (+#) (%%) Pesticides (%) (x%) (x%) (x%) (x5) (%4)

Unpolished Grape- Unpolished Grape-
Lice iSpinach; Carrot : Apple : fruit rjce  !SpinachCarrot ! Apple ! fruit
cyfluthrin 92.4 108.9 101.3; 100.9 103.9; 107.5 endrin 93.9 98.0 98.3 89.1 95. 4 98.1
fenvalerate 112. 4 97.7 107.1 102.8 108.7; 115.9 Ps p’ -DDT 111. 4 96.3 95.8 100.5 95.8; 103.5
fluvalinate 100.0 105.9; 108.4] 91.2: 104.4; 107.7 o, p’ -DDT 91.5 104,01 104.7{ 82.1; 95.1; 102.1
cyhalothrin 104.0 97.6 92.7 82.7 96.3 93.1 P p' -DDE 110. 4 99.2 91.5 96.6 99.4 98.0
flucythrinate 103. 4 101.2] 90.9! 87.5! 128.0; 89.5 o, p’ ~DDE 84.1 99.3; 111.5 97.6; 93.9; 971.3
ethofenprox 102.6 96.7 99.2; 101.7 99.0 96.0 p.p’ -DDD 89.3 100.5; 101.4 95.9 98.9 87.0
permethrin 110.0 102.6] 104.3; 103.8 109.7 113.9 0, p' -DDD 105.3 94.0 96.9 79.4 97.0¢ 100.5
cypermethrin 108.0 113.2} 106.5 89.8: 118.5 97.3 p, p’ -DDMU 102.3 103.7 96.5! 100.7{ 100.5; 103.8
tralomethrin 102. 8 72.1 97.7 76.0 71.7) 124.0 a-BHC 87.3 94.9 87.3 80.2 96.7 78.1
deltamethrin 118.7 95.3 104.2¢ 102.2 97.2; 102.6 8 -BHC 107.2 .7 94.0 94.7] 102.2 88.9
y -BHC 88.5 85.7 88.5{ 105.4; 100.8 89.2
methoprene 88.8 109.41 114.9; 111.3} 107.5{ 102.6 & -BHC 97.3 98.7 85.6 78.91 101.5 70.2
isoprothiolane 86.5 100.7 94.8; 103.8: 103.2: 100.3 hexachlorbenzene 85.1 93.1 99.5 98.6 90.1 89.0
carbosulfan 96.7 30.9 36.3 99.7 24.2 46.7 heptachlor 94.9 102.0 70.3 34.1 75.9 83.4
pretilachlor 101.0 89.1 90.9 94.7 95.8 94. 1 heptachlorepoxide 105.7 127.6 63.5 45.8 63.9 91.1
pyridaben 101.7 91.2 93.0 73.7 91.0: 100.5 o-chlordane 96.0 57.8 57.4 50.0 68.1 33.7
t-chlordane 94.9 92. 4 95.6 88.6 95.2: 109.8
myclobutanil 95.2 63.3 89.2] 65.3 68.9; 107.0 c-chlordane 87.3 100.3 96.8 93.2 91.4 95.6
buprofezine 90.3 103.8 100.8} 112.7 99.1 104.2 t-nonachlor 68.6 60.5 84.1 11.6 76.4 46.0
propiconazole 82.1 80.1 72.8 89.2 74.9 56. 1 c-nonachlor 50.9 57.3 74.3 50.9 45.0 35.3
trichlamide 126.3 168.0; 144.4] 117.3 149.9! 117.9 captafol 137.7 133.7 132.0} 121.8 140.0¢ 105.7
simazin 100. 7 101.3] 105.4] 105.3 102.2 99.5 captan 90.3 115.6 98.8! 111.3 128.3 97.3
molinate 81.5 89.4; 109.0 76.4 96.0 82.3 dicofol 94.8 96.0; 115.5; 102.8; 112.2; 110.1
triadimefon 111.0 103.2 99.9; 102.1{ 108.3 86.0 chlornitrofen 116.9 98.9 92.1 92.7; 103.8 97.9
triadimenol 114.3 85.5{ 126.9 79.6 8l1.4 64.3 nitrofen 108.5 89.8 90.6; 113.3; 109.6] 126.1

chlorpropham 76.2 108,7: 92.1} 80.9] 82.7, 106.2
carbofuran 88.8 116.7 143.7 99.1 88.2, 133.0 dichlorvos 85.3 84.3] 104.1; 106.2 72.4 72.2
metribuzin 89.3 95.0{ 110.6 74.2 86.7: 101.0 terbufos 88.6 75.9 98.6 97.4 60.9 83.7
mefenacet 84.0 79.0 75.7 94.9 71.9 72.9 monocrotophos 113.1 106.8; 102.3 93.6: 111.9 60.0
flutoluanil 97.3 79.9. 143.3; 92.6] 93.8! 160.7 chlorpyrifos-methy| 78.4 88.1; 10L.1 85.4] 107.9; 91.4
chinomethionat 82.1 91.2 80.5 68. 1 87.7 90.4 pirimiphos-methyl 100. 7 105.2 90.4 99.0 92,3 94.2
pyrazoxyfen 80.1 57.9; 127.3 61.2: 121.7¢ 123.3 fenthion 94,1 74.7 96.21 100.3 66.9 86.7
mepronil 84.9 115.3; 118.0! 121.3} 119.9; 124.0 vamidothion 91.5 58.9 82.6 71.3 0.0 77.3
propanil 110.2 146.6; 172.2 132.4; 132.4! 108.5 edifenphos 105.0 102.0 99.1 99.5 91.8: 100.7
esprocarb 104.8 94.0/ 117.0; 97.2) 100.9. 94.0 metacrifos 95.9 86.0] 90.6, 98.5. 1lL.1} 102.7
pirimicarb 85.9 102.9. 11L.0 76.5; 84.4: 114.9 diazinon 96.2 90.91 104.9 110.7! 85.1 106. 4
alprocarb 97. 4! 102.4 109.1; 114.4: 113.6] 104.2 dimethoate 94.0 90.0 114.5  119.6. 126.8 96.2
bendiocarb 104. 4! 110.4. 103.3° 119.3° 114.7. 107.4| [ chlorpyrifos 96.6 90.9. 104.6; 116.8 108.0 112.4
ethiofencarb 57.0; 23.8: 0.0 10.5: 3.7 16.9 methyl parathion 89.4 93.0° 110.2° 112.4 105.7. 109.0
diethofencarb 99.8 110. 1 96.8: 101.7 100.3 15.5 malathion 96.6 90.1 103.5 114.2: 108.4] 110.1
metolcarb 55.2 108.2 90.0 96.3 91.3: 164.1 phenthoate 93.1 93.1! 105.4! 114.1: 108.4: 112.1
isoprocarb 58.5 104.1; 100.5; 102.2: 80.3: 98.5 tetrachlorvinphos 103.1 94.6  111.4; 109.8{ 108.0; 112.4
fenobucarb 66.8 106.8: 99.3; 89.6 78.7: 101.2 ethoprophos 95. 1 98.8 97.6] 96.7; 105.4 99.2
propamocarb 33.9 0.0 0.0 0.0 0.0 0.0 etrimfos 94.3 93.9 92.5 91.2{ 106.7 97.2
methiocarb 110. 1 110.8! 102.1 93.1 88.7; 115.0 tolclophos—methyl 92.6 93.3; 98.2 92.5] 96.7] 89.4
thiobencarb 83.4 93.6 87.5{ 107.2 83.0: 108.1 fenitrothion 102.2 92.7 101.2 94. 4 97.1 93.9
carvaryl 122.3 109.4! 105.0] 87.71 104.3] 144.3 parathion 101.5 93.8! 101.3] 93.2 97.5 98.2
pendimethalin 84.5 95.0; 99.0/ 110.5 79.2] 100.3 quinalphos 101.7 96.9! 101.9 92.8! 100.7 95.4
lenacil 106.7 94.5 114.6 91.8¢ 113.9 90.9 EPN 106. 4 95.8 98.5 92.6 96.0 95.1
methamidophos 89.5 88.4 76.7 78.0 50.0 36. 1
methoxychlor 116.3 101. 4 97.3] 105.7 98.2¢ 100.8 acephate 105.8 93.2 76.9 72.5 48.6 40.6
a -endosul fan 100.6 132.8 132.1 111.0 92.7 111.4 a-CVP 95.6 80.5 98.8 122.4 106.3 89.3
B -endosulfan 80.4 100. 1 115, 4 98.5 84.6 76.3 B-CVP 91.0 89.8! 100.6 118.8 105.6; 103.5
chlorobenzilate 115.2 47.3] 69.4 56.0 55.2 99.5 prothiofos 81.5 81.1} 119.7) 118.4] 109.0} 105.9
dichlofluanid 101.0 95.7{ 103.9! 103.8; 123.8 106.5 fensulfothion 97.7 80.4] 101.6] 116.6] 108.4{ 101.0
pyrifenox E) 103.8 106.6 117.2 113.0{ 110.8 110.6 azinphos-methyl 98.7 83.7 102, 1 116.6 105.6 98.9
pyrifenox(Z) 141.4 113.9] 116.6] 109.0! 110.0; 102.5 thiometon 9.4 19.0| 6L.5] 23.2] 19.0{ 78.9
dieldrin 99.9 90.3{ 102.4] 100.4; 101.2 98.4 phosalone 92.9 91.7 96.0 78.2 99.1 85.8
aldrin 97.0 104.1 94.7 9.0 84.1 91.2 trichlorfon 98,2 109.6 82.5] 110.0; 106.8 85.8

x: Values indicates the recoveries (%) of 4 pg various pesticides after gel permeation chromatography
#%: Amount (0.2-4ppm) of various pesticides to the agricultural products is added
Values indicates the recoveries (%) after extract with ethyl acetate and purification using gel permeation chromatography
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Effect of diluent pH on VMA and HVA recovery from raw urine samples

in the mass-screening of neuroblastoma

In our laboratory, a simple HPLC method with raw urine has been used for mass-screening of

neuroblastoma(NB), where urine specimens were directly applied on HPLC-columns for measuring
VMA and HVA after dilution with 0.1M-phosphoric acid. With this procedure, it was found that

in some urine samples, VMA was not or scarcely detected in contrast to the presence of HVA and

creatinine at normal concentration. As a cause of this peculiar phenomenon, we found that pH of

the solution used for diluting samples has an essential influence on the appearance of such urine

metabolites.

Key Words : #E3¥HIAE neuroblastoma,
Bk s o=t 757 40— HPLC

VMA vanillylmandelic acid,

I 3IU®»I
MRFMIEO <R32 ) —= v S 3@EEkE s v =
k735 7 4 —(HPLC) ZHW, H% 6 » AROEKFvanillyl-
manderic acid (VMA), homovanillic acid (HVA) % fllZE
T34k (HPLCE) Itk » TITbN TV %, HFFicBL
Tbd, HI604EH S O HPLC % B\ - MR s
DR RY ) ==V Th{T>TE I, Y TREREH
WO.IM Y YBKISBTHRINLU 2ok, B X 2 ERE
2O FHPLCIC K B HIEZTHOEBEEZHOV TV S Y,
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HVA Oiith#E%1T O itikic i ca by, i,
bk OB E 5 2RI EEEBE T T EV S K
FixFo, LioL, MIETHREROVMABERTICS
b od, HEETRIEVMAEERTIRESZ T &M
I h TV 3, RicREN, BBRRBEYSIVIEIEHE
Kb AR UEBENESSE I TE Y, EVMAMH
AZRTRPICBEERICLBVMADRIEAIFET 35 A
ShOMEMNETNTVWEEEZ LN D,
22T, ARROBEZEEEHERIL, RAKFABOBE
AWAFRBEpHS C OEVMABOHBEICH S 2 KELQ
BREL>TWRIEERVWHLALOTHET 5,

I #MEEUHE
1. BKEHRRS
REKIE LTI 6 » AROREM K, ROMLERE L

<R+ RV Y—=r% mass-screening,

LTiR3BEOHEEH W,
1) #Eskik

FRO.15ml £k 0, 1.35ml®0.1M Y » BkiE#k T 10 %
FRLUALE, 20 1mlEEED, 3,000rpm T 102 [HEO5
BAITOWAREYE#IL L, HPLCEK & Lic, EH D05
ml id Folin-Wu#ic & 37 L7 F = VORIEICHW
2) 7 xR EE

7 xR (AL, H) Rz vBF )0 4
(B, ¥k £HWT, pH3~6D0.IM7 = v &
BERAEFRL, 841.35mlExHOTREZIEZERRL
%, Fid&FBEOBIELTT -1
3) fhivk

FRO.1ml %230, 1mlDT7.5% AEKEMA LK Hic
0.ANHERAEMA pHEM LI Lo COFRICEFR
F2mlZMA 103 MIBEAR L 7o 8, Brfx 7 V&% RN
TAMHEEE 3R DR L 7o BRINL 7B 7 V8IS
BET, S0 CTREsZRs %’ BEAEAZ01IMI v
FRE Tk (pH5.0) 1 ml A% L HPLCEK & L/,
2. HPLCH#rk

HPLC: L TRBGEEK I o=+ 57V 2T 4
(LC-10AD, SCL-10A, SIL-10A, CTO-10A, 7 o<y
ko¥y 7-C-R4A) 2H Wi, VMA, HVAO 383 7 L
# 5 4 (Cosmosil5C,4.6mm X 5¢cm, Nacalai tesque Inc.)
AL, VMABIXER I Shim-pac CLC-ODS # 5 4(6.0
mm X 15cm, Shimadzu Co., Ltd.), HVA#IE Hic YMC-A
M302-ODS (YMC Co., Ltd.) Z2HWVW/ch 5L X4 5 F
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FLICHERETVMAY — 7 2RH L3 H - o BREREIC
LR L 12 BHE DORIREZRY,

VMA 084, pH2~3Tid £ OREINKIZ5.0~35% &
13 EAEEIRE NI H - 1A, pHO LR & iR IE

S LpH5 T1399.5 % & BiF 2 EINERER L 72,

—A HVATIRVMA B EpH IS & » TEORINEIIZEAL

Lo tds, pHS TR OBWVEIER (7.9 %) 2R L1,
PLEDEERIZVMA, HVA i3 pH2~6 ORI THENICE

£ 1. HERETVMALZIRE L BVLRRICREEZTNOL 72 $E0OQRE

IR R

JROR + £

IR + BE e

I O Wo# @ BoE @ ERE (%)
pH VMA HVA VMA HVA VMA HVA VMA HVA
2 0 2, 426 2, 670 6, 426 118 4, 361 5.0 7.0
3 97 2, 453 2, 67 5, 453 9% 2, 544 3.5 40.0
4 2, 004 3, 267 4, 674 7, 267 3, 267 5,919 68.0 73.1
5 3, 546 4,097 6, 216 8, 097 6, 191 7,931 9.5 97.9
6 3, 640 4, 168 6, 310 8, 168 6, 202 7, 790 98. 3 95. 4
a) . ERICVMA, HVA#EREEK% 2,670 ug /1R, 4,000 ug/1BREHRMLLZ,
b): ug/1
c): pH2 BFRKELTOIMY vEEkBKRERAV I, i20.1M7 = v BEFK T
B2OpHICHBE L1 bDERRME LTHV I,
ETHBEERL, —HORBETED SN BVMAR L7E D VMA, HVA OF B 0 Z#H 2R 7,

BRitOFRIR, FREpHIC & 2VMA O, ERick
W 2b0THh, BALLOHEMHAMEKRS WIZID
THHIEERBT 5,

2R, WREGFHERKE L TpHSD0.1IM 2 =
YRESRERV L) RUMBETVMA, HVA Z2§i5%E

REESH O X B 3k TR O/NE L, FEREN N
it S AR AN

—F4, RREDHE, VMA R OZH131.0%,
HVARRFIFIOZE#HIZ04% R ORESEH LI,

+]2. #RE RBREARVIBEEICE(FEVMA, HVA RESHOEE

VMA(n=175) HVA(n=T5)
THYH BRRREE C.V. T E®RE C.V.
Xk & 100. 29 0.616 0.6 100. 01 0.153 0.2
¥ B & 99. 38 1.035 10 100. 01 0. 360 0.4
o & 99. 92 0.234 0.2 100. 00 0.164 0.2
GRESBER © BEORIISRIE100L LIBED % 2R
Bk & BREELTOIMY YBUKisEEHA
B & | AFR#ELTOIMZ x vBEE#K (pH=5.0) :{EM
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URINE DILUTED IN PHOSPHORIC ACID AFTER

B 2 i3 — PRI R, ABERUHLERIRP DR
EVHEOREEZYT, L EHLAIEEEGONELE
ZohdbETVMA/ 2 v7F =1, HVA/7 L
7 F = v HERDIIGEOMMERT,

URINE DILUTED IN 0.1K CBS(pH=5.0)
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Isolation of pathogenic agents in the Kyoto City Epidemiological Surveillance of

Infectious Diseases in 1994

Virological and bacteriological tests were performed using various specimens from patients in the Kyoto

City Epidemiological Surveillance of Infectious Diseases in 1994. Of 461 patients, 151 were positive for

viral and /or bacterial agents. A total of 106 strains of viruses and 59 strains of bacteria were isolated.

Yearly isolation rate of the agents per patient was 32.89%. Influenza viruses were isolated from February

to April, mainly from the patients with influenza and acute upper respiratory tract inflammation, while

enteroviruses were isolated from early summer to late fall mainly from the patients with summer flu or

aseptic meningitis. Rotaviruses were isolated from January to June from the patients with infectious

gastroenteritis and with infantile vomiting and diarrhea. Various types of viruses were mostly isolated

in the age ranges of 1-4 years old and 5-9 years old. Some mixed infections of bacterial, such as

Haemophilus influenzae, and viral, such as influenza virus were also observed.

Key Words : BREHEY — <41 5 v X infectious disease surveillance, T ¥ ¥ 0 %7 4 VX enterovirus,

470z ¥4 2R influenza virus, REME pathogenic bacteria, © ¥ ¥ 4 VX rotavirus

I BU»HIC

FETHIHMSTERED o FBMATRREIEY — <4 7 ¥ R
HELT-TV5, UATRAFED B, FITERORK
BHRRETY, REEHOEREBTETS &4k, &
BRR & RIERRE & OBEIC O W TR E1T> TV 5,

NB, HM62MEE & b AR ICHTARYYE (STD) 4 -
NA 5 vABMRONI, ARETE, FH6FLHPS
12AETciERLI/NERREEARUVHRRREERD
BREBERBEIC O VWTRR 3,

0 &ALt

1. BRENRER

FR6FE1Bro128 £ TRKFREREZT > 1-xR
TR, BRETB% LEBHTHE (1 v7rz vy
BER St ESER SUWEE RHR REEREK
2%, AHSEXL - EHERESE R 7 v 7,
Ny F—g, WHEREERES, FROM, MEHEHRER,
RS, B - BHR, ORI, RIME, B
RERGYE, R#MBZUZOMITEBROFBERTH - 12,
2. BEMH

REMENL, 7R3 LIORBERESR (MNREIES *
REEER) ONIckRIEhi-bDT, BELBLAD
5, IR, MHEAM <\ ik 343 Beik, BEM 6T BRiK,
FR168K, SR C Wik 2 Bk, BMRERTY v o°
MR 1 RO 9READBRINE Nz,

3. BEFE
1) 94 L2RE

REMEORINE REFE BEHY 1 V2OREER,

R EBOTH B,
2) MHEKRE
REMEON L, REER Il LB TH S,

m sk %

1. ARBERY 1 IV AEHEKR
RAOHERBEREAZE, 6 ARU T BH550~60A
EE{, 0ABMATINIRKRVWT W, OB, 9
HAD2TA%BE, 0AETH» 120 RERERHEIIA
B50% L LOERT, RMARYA VIR G4T4% &
%ﬂ') f:o

B EHBLAD 104 Ad SET106 kD Y 1 V2 ERRH L
too BEDHIODORIERIZA6HTH 7,



82 B EH MW

n

B F R No 61 (1995)

WRIZa 749 F—AMIEK 374y +-BHBI0K,
Ta—A1THR, RYAM4EK o oAI6EK T F/ A2
B A4 70z s+ AHIN2) (AFHEERD H168k, Bk~
WRAMWAKTH »712o £ DMISKEEY 1 VR THRER

HLt,e
BEOAVZOFERRIL, 379 F—-ARB1IIKTN
THI0RITHD, 374 v+ —BTIid 1 BIH108 6 BE,

TI3-TRBRMITHD 68K, 77/ Tid 3 B2 KP
10BRHE i, BNV RRRBIRTIBTH -1,
R AV 20BEiHEESSE, 1ALS3IAICIBA
VINIUHFEQIBERTH 1o 1 V7T YHFI]2
A»5 4 BicA(H3N2) Bloassgki L, 231 H
o4 AETI~AWTORHE NN, SARUT6 A
bitant, 5H»STHIRIR 374y +—AL0BID
Ritidskente, COBIdo sy v ¥ —B, Ta3-ULE
oz 7oA vRbRE LI, 77/ RIBIEEER
blz->TeEHoWTFhbBRIHES v (1),

2. BiimERERERIR

R 461 Ath59 A 5359 BrDRRRAI R Bt L,
BEHODOKRHEKIIIL8HKTH -1

WiRiE, FRODOTIRA v 7z v ¥HE, ABEMitE
SHERBE SR & 14 Bk, RHZCEREE 9 Bk, WIRABIE THET
ot

BERHOA vy vy FEEEL LT2HAMS6 HiT,
ABEMEEMREE L A»S3H, 5 H»STH, 114
o, MREREELA»S4 )], 1A, 12 ki LA (&
1o

3. EFAIBERD 1)V AR HKR
BREFEHOEZ D - 1 ERIEM EKER 106 A& T
EHEcE L, EhERERR, [UEXR - Wk 2tmWEs
FEMA 1 IPRABIRGIES, AECREKBEEROFHL
KEd&wli, ROT, BRERHEFBRM6IATHELTS -
foo MEHRIRR IIBREBEHIIAT, FBIFEUTH -1,
T, RIEERBERDOE» - 124 v 70z v FEERE,
FECERTERBML TBALDEI 1,
FEAHEHBID T 1 v 2HRIE, FROMK, ~ v —
+, FLREH TR, BRREFHRSRRTHD, 17
NI v FRRIRE, [EXRK « RS RO TE, - o
FREHRICOVCEERA Y 1 V2 ORIIRIEES S &,
ErdgEEN s34y +-B, za—, 7F¥/O5H
6Bk, 17Ty HFERENMSALA Y70 v A(HIN
2), 3799 *+—BO2E6K, ~A v F—FhLa7
H+yF—A, T32H9F—B, 7TF/, ~NRZD5Hl1
% FROK»SIZ74 9 F—A, za0-D2F6K &

HEGSERPSI Iy F—A, T 9*—B, T3-—,
T/, A7y AHIN) O 0521 Bk, HEMEH
Bohmoas4y+—B, x3—, #)4, 7F/OTHE

THk, BREHEBRL»O0Y, za3—, KX, TF/,
4v7nz vy FAHIN2)DG IOk EDBEL 7o AR
WEH FHED» 3o 5 4 kEDEEL1. (F2),

4. ERJIBEAERLKR

FURERL O ORFHERBRAEES 2L, 2 ETE
Kh oA, BEAMMESERE, MAKRE 1 v7rzy
RO 4 Kk BREAMBEBRO SYLEX S, HWEKE
B vV YBE04EILEK HrhekKEL O AR
RIMESIRE, 1 v 7 v v HHE, BT FoRED 3
FE 8 Bk, mHERYYEDL o ABHAMMENKE, 17
RO 26 bkENBEL . (K2),

5. FERBNBERY A L ABHKR

WREBEOFERBINHTEAD L, 0~4EmMBMOAT
BLEL, ROTH~IKDBATHD, 10~UEKRY
15 EREA 2N, 3IAEDEP T,

FRARIRE A EBEIICSH 2 &, BEHIH ORI
T 0EN28%, 1 ~45 5H~IEHMI0~40%ET,
hDFERB I NE P o fo s, v A4 L ZKRERIZ L~ 4K
5~9EN25~28%Tdh -7,

B AV 2OEHIZ 1 ~4 BN 188K TR HE L
ROTH~9IEMIITE22 8, O0RTRI2EISKRT, K
WHEAEME S OB YA V2R S i, 10~ 145
1R IKETH -,

TYFO94NRBRT T/ A VAR OV TREE
HEORHEASBERICETL TV, a0 Tid
1 ~ 4 BRI EL, 170z yFAMHIN2)IICD
VTR 0 ORILFIH 8 -7 (K 3D
6. EREWHIFFEMEERLKR

BILMEOEFIS 0 5 E14kE, 1 ~4 A 832
Bk, S~O0mMo/IO 10~148M 28 28, 150
ED1IEBLIETH -7 (3
7. ELERERRERTKR
1) 470z yHEEERIZ 1 Bb o BEREHESEML,
SALANCE -7 &R LICE BEEEDLI, —F, 1
YINT YA N ZAMHINEISE (2 A EED »
5148 (4 ALE) $°EB, 171 v ¥FRKE 2
t ERER, [EXK - %, BRREBBRLE0BREL
SRRlENt, 1 v 7T v PREERBRERERTE v 4
WABRHIRRE BETLTVW S,

SEDA 7 vz yFREEREBE, BIELRRD, EFRT
THH, AHINDBDOBIcLDE|ERISNhIbDD,



AdAEERGHRLE KR

(NRBERS)

ER6F1A~12A

A

24

3A

44

54

6 A

7A

8 A

98

118 124

BREEY

38

36

35

53

60

34

27

31 33

461

REME

| %EF

10

9

11

7

9

5

4

6 5

99

| R VO

28

25

22

44

44

28

20

24 27

343

14

4

1

3

12

6 6

67

R

2

1

1

16

IR VK

1

|NN01

i, it

1

1

529

oA /NVA

AT )
@

12

14

20

10

15

21

22

10

151

BRI B E
| BEHLYORME (%)

36. 4

37.8

52.6

27.8

42.9

39.6

36.7

29.4

32.8

S REESFIH

a2y yx—A108

3h

{e2]

2% yF¥F—B1H
2% vy%—B3%
asYyF—B4F
2% y%—B5®

(3]

Ta— 3%
Ta— 78
Ta—11%
T a—18%
T a—25%
o —HIRIRER

oo =] —

[3&] |

—
e — = o=

RIA1H
RYA3R

=24

—

TFI1IH
7T/ 2R
7/ 3R
TF/ 4R
75/ 5%
7757 6%

—

Mg~ 1B

A v7rx A HIN) R

—

EREVALNVA

HE

ABEES M A EREE
B BE¥A it SRR DR
G BEYa it R E
i J SR
A7 HHE
PNLEXRT

I EVIIEY: |
HET FUBRE

—
O = B[O = O W R W O~ W

—

woocomalolroorNolorlowmor M=o o we

HEA
i

A~ O N O

OO DV O VT AN PO OO — 00RO N0 BN DI

OB W W

—
=

(5661 T9ON

B E BV B Y R

€8



®2

ARIBRERE KR

(MREB - -BRER)

T6%E1A~12A4

REWEEA

Bt B F T2

% B A b o

R

REH

REERE
RF XMW

*F e

mEZ
& 3 3 o > )

S TR

HERNE S

RO AR

RBBEE N

®3F D

RERFERY
bl £ I

LE- X

B o R O A Y

*
[
it

EROEY

11

SERFRCHITICA

E X

10

rS

I
€D |r—

| RKAE
| MR SV R
| B

ol ! |eo
I =]l |~

I eo] ) Jeo

I feo]! |0

529

| &R

I =11

I ea ]! | oo >

[ (5 [ oy oy
s
s

I =leo| ] b= oo
5l
| fen | fen

IR SN <V i

|
|
|

ro | |

2

PIPa L

6

i

2

o | |

12

2

[r— (]

o= [~ oo [0S
=
[~

46. 2

66. 7

52.2

22.2

=3
#EEFHFIR

,_.
n
=

—
xR

~

B

H

n

| AR EREHBER
(B - b DRHIE (%)

50.0

0.0 31.3

5h

a4 vx—A108
as4v*—B1A
as%v*%—-B3®
as4vx—B4®
a37%y%-BS

=11

T a— 3%
T a— 7R
T a—11%
= =2—18%
x 3—25%Y
B k.

|
—

[

RyA18
I

=4

|
—

TF)1#
TFI2R
757 3%
7774
77/ 5%
77¥/ 6%

|
I 0o —]|l]I

| INSUR ey B

[ IR

[
—

BB~ R 1Y

—
a0 00 = D WA |D~ W~ DB =W AN~ — ]

{v7v1/4" A (HIN2) Y

1
—

PP~ o - NOO O W O N OO WD

REEPANA

E #®

-3

AR tEE RS
B R m i E SR
G B ¥ i R
Li23:§-7]

A oINT SR
HAERT
RN ]

B |BeT FURE

I =]l ]l

I
!
Il =]

[
[
—-
3

|
|
|

|
—

3

|
|
=

|
—_
Nl oo e © == alalo

—
=)
—
(=3

O W PPN o o o

OO N OUNT AN N[N O 00 DD AN

¥ BRRERVRBOH

a~n : F—#HRE

8

"
¥

B E R T e LR

(G661) T9N



Na 61 (1995) =BT AW ER 85
*®3 ERBREBIFRRGRIEERN VNRHESS)
¥k 61 H~12A
& ® (&) 0 1~4 5~9 10~14 1580k it %
® B B #F X 100 240 86 32 3 461
¥E 28 49 11 10 1 99 "
® TRER < Wi 66 187 69 20 1 343
& e 31 17 9 1 67 ®
" R 7 6 1 - 16 599 "
BT < Vil - 2 - - - 2
B s - 1 - - ~ 1 t
R it - 1 - - - 1 R
R AR HH R K 28 93 27 2 1 151
HEH1- D ORIE (%) 28.0 38.8 31.4 6.3 33.3 32.8 9
I 9F—AI108 1 6 4h - - 11 6.7
374y 4%—B 1% 2 3 1 - — 6 3.6
2545 %—-B3H - - 1 - - 1 0.6
Is% 9% —B4R 1 - - - - 1 0.6
a4, %—B5H 1 1 - - - 2 1.2
za-—3% - 4f - - - 4 2.4
7l za-1m - 2 1 - - 3 18
a—11% 1 - - - - 1 0.6
x3—-25% - 1 - 1i - 2 1.2
T3 —30% 1 3 2 - - 6 3.6
L 1 - - - - 1 0.6
Ey4 1R 2 1 - - - 3 1.8
R4 3K - 1L - - - 1 0.6
» o ¥ 2 13f lb - - 16 9.7
TF/ 1R 1 3 - - — 2.4
75,28 - 3m - - - 1.8
757 38 - TkL 3 - - 10 6.1
2| 77/ 4m - - 1 - - 1 0.6
77/ 5% - 2n - - - 2 2
7577 68 1 1 - - - 1.2
B~~~z B - 3 1 - - 4 24
4 v7nzy4A (H3ND) B - 10d 5¢ - - 15 9.1
KEEY A VR le 4j 2g - - 7 4.2
ABFA M Bk Je 9 3ag - - 14 8.5
B B Ik d B ERES - 1n - - - 1 0.6
& G B B pk e - - - 1 - 1 0.6
Mg BR B 3 5dm 1 - - 9 5.5
LA v7nx vyl 3 7 4ach - - 14 8.5
HLERT 1 2 1 - 1 5 3.0
3] YNy - 2k - - - 2 1.2
HET FORE 5 1j - — - 6 3.6
PN - 5 1b 1i - 7 4.2
it 29 100 32 3 1 165 100.0

) a~n:[E—ERE




86 O RN S No 61 (1995)

15
~
=
N’
k3]
+ 10
& _
N
-
=4
-]
5 5
I
a-
]
8 T 1 v T

3 negative
EN ACH3N2)

—0

© = N W N o 3
Patients/hospital (n)

2 4 6 8 10 12 14 16 18 28
Week

Fig.1. Seasonal prevalence of patients with influenza, and weekly isolation

of influenza virus.
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Epidemiological survey of Japanese encephalitis (JE) with reference to

the effect of JE vaccine to swine in Kyoto City in 1994

Epidemiological studies on Japanese encephalitis virus in Kyoto City were carried out in 1994, The

numbers of Culex tritaeniorhynchus, vector mosquito of JE virus, captured with light traps in a pig shed were

15 to 547 per trap throughout the summer season. No JE virus could be isolated from these mosquitoes.

The swine reared in the pig shed were confirmed to have acquired HI antibody with vaccination conducted

prior to the epidemic season. Titers of HI antibody in the most of the swine did not rise significantly after

the summer season, indicating a few traces of natural infection of JE virus in the city. Positive rate of HI

antibody to JE virus in 274 adult citizens in a separate survey was 56.9 %, which showed no significant

difference with that in 1983.

Key Words : H&X%¢ 7 1 )L 2 Japanese encephalitis virus, 2 %% 7% 4 £# Culex tritaeniorhynchus,
BARK 7 7 F ~ Japanese encephalitis vaccine, H I #iifk HI antibody
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The status of adherent bacteria flora in swine carcass

The bacterial contamination of swine carcass was studied during the procedure of new stripping. Bacteria

flora was detected from all the materials with an average of 1.7X10°. Among them, Esckerichia coli was

commonly detected but minimal with an order of 3.8X10°, associated with Staphylococcus aureus in 10%

with less than 3X10°, and no Salmonella. The comparison of these data with those of previous stripping

method showed better results.

Key Words : {13 #LE 5 # skinning operation, BE:P] swine carcass,
BB S bacterial contamination
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Status of access to medical services for hypertensives in Kyoto City based on
patients’ survey in 1990

Patients’ survey data were analyzed to clarify the status of hypertensives in 11 wards of Kyoto City.
The gross number of patients were estimated and the status of access to medical services in these pat-
ients were compared for sexes and for wards. The results showed that the most were 6ut-patients who
receive treatments constantly over long intervals. The patients preferred to visit clinics rather than
hospitals, and women visited clinics more frequently than men. The status of access to medical servi-
ces differed variously among 11 wards. The patients living in the central wards seemed to be able to

have more chances of medical care.

Key Words: BEHAEIIN patients’ survey in 1990, FEH Kyoto City, EMEFE hypertensive,
ZHITH  access to medical services, ¥BHEH estimated gross number of patients,
2 sex differentials, TTBREIZ ward differentials
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MBEKEDORIKIZ K BEEIZONT
— Roi, OKERE CEK6EE) —

R

Influence of rainfall on the quality of water in the Sawano-ike pond in 1994

The chemical properties of the acid-sensitive Sawano-ike pond in Kyoto were investigated during

1992-1994. A gradual decrease in pH level was observed from summer in 1994, in association with

decreased ratios of alkalinity to Ca**+Mg?* and increased ratios of S0.*~ to Ca’*+Mg?**.

Although progression of acidification in this pond is suggested in the above data, long-term

monitoring is necessary to correctly estimate the influence of acid precipitation on the pond, because

it is possible that a decrease in pH level may have been related to a decreased quantity of pond water.

Key Words : B/ acid rain, #BEHEAL lake acidification
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Planktonic and benthic diatom communities in the Sawano-ike pond

Seasonal and spatial variations in planktonic and in benthic diatom communities in the Sawano-ike pond

were studied from April 1994 to March 1995. Diatom samples from water and mud in the pond were treated

with acid fuchsin to discriminate live diatoms. In water samples, benthic diatoms such as Navicula heimansi,

Navicula subtilissima and Frustulia rhomboides were present abundantly throughout the year except in July.

In water, the ratios of live diatoms to total ones appeared to be very low. In July, Aulacoseira pfaffiana

increased remarkably in the water, which should be considered to be genuine planktonic species in the pond.

As for diatom communities in mud, the ratios of live diatoms were high, and there was much difference in the

composition of diatom assemblages among samples from each sampling site. Especially at the northern coast

of the pond, Anomoeoneis brachysira was dominant for all seasons. The epilithic or epiphytic communities

from stones, woods and waterplants were dominated by Eunotia naegelii, the relative frequency of which was

low in the community from the uppermost sediment core in the pond. In conclusion, the habitat most productive

of diatoms in the Sawano-ike pond should be mud. It is important to continue monitoring benthic diatom

communities together with planktonic.

Key Words : /Bt planktonic diatom, E4H S benthic diatom, ¥ pond
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Relation between the tip shape and the oxygen diffusion current of an oxygen
micro-electrode under the direct current flow

The effect of the tip shape on the diffusion current from an oxygen micro-electrode was studied using a

medium containing 2.4mM Ca ion under the application of -0.6V DC. The electrode was a platinum wire

200 m in diameter coated with urethane resin for insulation. The naked-electrode was covered with

a teflon membrane, and two different tip shapes were tested; circular corn and hemisphere (hyperboloid).

With the circular corn type, a higher rate of current was generated at 10% than at 45% or 95% oxygen gas.

Therefore, the calibration line of the current against the oxygen gas gradually sloped as the oxygen gas level

increased. With the hemisphere tip, the rate was lower at 10% than at higher oxygen gas levels. Therefore,

the calibration line gradually sloped upward as the oxygen gas level increased. In conclusion, another shape

of electrode tip, between the shape of hemisphere and that of circular corn type, should be used for a more

preferable calibration curve.

Key Words : #/N#KBH oxygen micro-electrode, H&#H &\ platinum wire electrode
WA DN shape of electrode tip, FERER & M # AR FER hemisphere and circular

corn type electrodes, B R LA B O LE L
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Fig.1 The experiment with hemisphere type electrode

A I Experiment in the measurement of oxygen diffusion current was carried out by using the hemis-

phere type oxygen micro-electrode.

B I Relation between oxygen diffusion current and oxygen gas; The current values at 45% and 95%
oxygen gas were located over the dotted line drawn between the origin and the current value

at 10% oxygen gas on the graph.

C ! Photographs of hemisphere type oxygen micro—electrode tips of platinum wire ( ¢ :200 g m) used

in experiment

a. Before experiment; b. After experiment; c. Naked electrode tip after removal of teflon

membrane after experiment
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Fig.2 The experiment with circular corn type 1 electrode

A : Experiment in the measurement of oxygen diffusion current was carried out by using the circular

corn type 1 oxygen micro-electrode.

B ! Relation between oxygen diffusion current and oxygen gas; The current values at 45% and 95%
oxygen gas were located under the dotted line on the graph. Aging of electrode was recognized

in this case.

C : Photographs of circular corn type 1 electrode tips; a. Before experiment; b. After experiment; c.
Naked electrode tip after removal of teflon membrane after experiment
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Fig.3 The experiment with circular corn type 2 electrode

A ! Experiment in the measurement of oxygen diffusion current was carried out by using the

circular corn type 2 oxygen micro-electrode.

B : Relation between oxygen diffusion current and oxygen gas; The current values at 45%
and 95% oxygen gas were located under the dotted line on the graph. Aging of electrode

was highly recognized in this case.

C : Photographs of circular corn type 2 electrode tips; a. Before experiment
b. After experiment c. Naked electrode tip after removal of teflon membrane after

experiment
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