


F1E F R
1.1 FANE
1.2 HHEOHF
1.3 HEOCBH
1.4 HEOHNEEE

FE2H LRHEBEFRNIAEICLIIBRBBEROIFHRARHR
2.1 FExNE
2.2 RIERER LORESIE
2.2.1 7—V =ERULRKHFBRFRINHKIE
2.2.2 TERMNT
2.2.3 BEADG ORERIE K
2.2.4 BREBMETN
2.3 EBRGERPBLOBHN
2.3.1 AR DR HERIL
2.3.2 H—ME~DREEE
2.4 LIV

EBI3IHE LREBEFRNASAZCLIIABREZOHR
3.1 EAMNE
3.2 RIERHEIB L OWEFIE
3.2.1 FEBERE
3.2.2 BREMRICLIIBREREREDOHE
3.2.4 ATRA X7 bLOHH 534
3.3 ERGRBLUORH
3.3.1 RERICLIIREREREDOHE



3.3.2 7R EEGEE OB
3.3.3 BEXRHMBERE AT A

3.4 LTV

FA4E 2RFBBEFASKECLILIBRBRENE DX T LORKREE

4.1 Fzh&

4.2 REFREPL LORESIE

4.2.1

4.2.2 TPN7% & % FE SR8 > H] 5
4.3 EBERBLIOREH

S5 AR

4.4 LTV

FO5F LRFABEFADPKECIIARBRERO SR EIR

5.1 EZAMNE

5.2 HIFEREPB IOREFE

. |

o

o

5 N |

o

(S]]

ESL v

2.2 BRI DO REHERIL

5.2.3 ATRAXZ hD¥IB 534
3 ERHERB LOWREH

R T A R 53 0 %5 1 TR IR 38 3K
3.2 BEFEB OS5
5.3.3 FREFEDH I

5.4 LTV

ECE ARTIMILONRE—VBEBICLIHABEORL

6.1 FxMNXE

6.2 ATRAXZ MDD Z— L FBHK

6.2.1

6.2.2 Partial Least Square Regressionis

b7 — 4

(

2

)

+ 43
.+ 47
+ 49

« 72
- 73
+ 74
. <74
+ 74



6.2.3 =a—FNRXy NI—ViE

6.3 "BRBLIUEN

6.3.1 PLSEEIZ L DM BB BE O W) -

6.3.2 AIMI=a—FNRy b7—2EICL2RERERE
I8 > 1 5]

6.4 LTV

FTE RHEBEFRNASKEZCLIIBREDABBRERED
REFMHBA~DRE

7.1 EaAMNE

7.2 FrIq4rHll~0EH

7.3 Ty b4 HBl~0EH

7.4 LTV

FOE R

BEXH

Wi

& R
« « 80
= 80

- 83

+ 86

- 87
- 88
- BB
« 91
« 93

+ 94

- 98

= 104



1 E



E1E F @

1.1 Exdsk

A, RHRENOEER - BRRIIIFEFEICELL, ZOWERABLFERIC
ThbhTwna,

gEBOEEIE, eoEE, KH, W, Bif, T, B, #&i, o
W lto#BEOR AL, XoBMEL L TORE, HE, (I, R,
KBEARZ PARLEOKOEEBCETIZRLEABEOMNATH S,
Liedi»> T, XERAIEE, HEMNRLELITICHEBBRCLELNELBD
LB TELDRIRKOBEEBDY, BRERE - SoME, LIOBEMHE, &
M, HERZEME, B, BBREXEEALALIZEL, oRlELFRXTIEE
BRI BB OBFEREFLTWE Y, Il KR AEERYT
DI LT, RFHRERILE, RE EX BELLOPBFEREFOI T
FBCDOIEDTRLZLOTELVWEERRENL 2T WD,

FIZ, " BMOBFBTEIHFIBWTHRETESLEEOHRILOMLE L,
AETCHEOBEVWHMESRFIATEY, e r2dhL b+ 55
L, B hbooHTERLEh22H D,

BRESHLANRICLAHAEEZ, ERATAINICLIREHOHEHE
mEHMEOBELBRE YV AEBICHENICIHENEDLRTE TWA,
BOEIC iR o THAEDO Y Vv VHRPa L Ea— 2 HAKKROBRICHED,
R — - BRTOREHDOCMIERICHFHUNEL*ERT AHEN —BELE
BEhTEBY, ZOVRATAOBMBAMEN ICEDS R TS, Fig.1-1
CREMAEMS LT HRRA L XFEFNAEEO»E V254, Zhbo
FELERASEHIZ NEBEOREDOLEFEORE - FHTHH, BE
VOSEHFEL IR THSRFIE, BEE, BE, BE, R, Ko, @E,
Bk, ¥R, ¥, HRE, RFRELRYOL2HE, ABREEE0HEE

- 7z -



MREVRDHYVIEFIIERTH S,

AETIE, RHBOB®E _NIZESTHREFAL-EREHE O R
EH~ODIEAOBRKAEBRL, ABRXOFELBETHS IEHAIZLD
REDEREREHA CHLTZOHREBREOEMNERRS,



WA R
N — BT Al s (K, S4%) - cofEs, R, B8R, K

| — ARG ERER) AT

ak: N T NN L — M, 5o
l L KRNI (B~ oo RSV, MR

e EJHLRRRR A v eeeee e BT

b s e o T 1) 114

)

r— FHBOMB (07357 ¢ Flph) oo #fe, B

B ORIE (739 vad—7 7 =) o R DR R

_uﬁwﬂm ......................................... coenean el SRS

C wrmaws

— X8 (CT) s — R o PR NE,

L R (MEERITAL) oooreeerernemessieini i R AF S

)
it
i
(2] 4‘
e/

Fig.1-1 The optical measurements for the agricultural products ' ~*’
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Table 1-1 Comparison of the measuring methods of pesticides
residues in the agricultural products

Method Measuring process Measuring time Analyte Detection limit

GC/AC ' Complicated 2 or 3 hrs Every 10 7 ppm
Immunoassay ' '‘''  simple less than 1 hr limited 10 ppm
Optical biosensor ' ' "' simple less than 1 hr 5 elements >10 ° ppm

HPCE "’ simple less than 1 hr 8 elements  >10 ° ppm

FT-IR *' Nondestructive 10 min. Every -

I-=13)

a)Conventional chemical analysis,Gaschromatography or Liquidchromatography
b)High performance capilally electrophoresis '~ '"’

c)Fourier transform infrared spectroscopy ' '



1.4 MMAEOANEER

AL, HBBEBHUOIFICBOTHLMRFRFEETH D XIEHEH
HlZREDOREBREHBICEHAL, TORYEBLIVEEXLOFE DS
ZERLELOTH S,

ThET, REREHAMICAEZCKFRMEELAVLNRLTE TWSH A,
BREMEEY A FTEZINTWIREECHESEOEm CHREALZL T
5, £, ZOXIRBEAEMRTHIZY, THhETRIVWHODORUEF
ERRBBINLTWDLA, REHE, MERE, 25V ETEZRRER
NOFEHELRLEDORACHEREZEELTWVWD, Lid->T, MH»-B&E
CEREXRSPLZHBETCREDORERELZHUTIMEEIRBEREOE £
HMBEBENTWLIORERTH 5,

ALz, BEDOREREHAIZ, 7—V =ZHRBLRABERA2
HEODERERETDHLLBIL, TORHANT PALEREBAVT-RED
DEBREHAUZOWVWT, EROFRCESEERLMZ, REYKEAR
EOFBBRAEHR AT LOMKERBL2ETELBEHLLTWV S,

ARXLIZBETHEEINA TS, UTEEEDEFLHAET S,

B1ETIE, XHUWELZPLE LEEBREHUEOREIHF~OIEH %
BHEL, REYOREBRENHEET TN CLRIAEEEYA FTHIHFEIZ
BMOWHELEMRATWSZ L, BLXORED @ LD 5 ATICEE TEH
EOREREHAMENRFESIL TWH I L eEMLL, £/, ZhETH
WHh, DEIVEHAEINATHWLEREREHAELEB L, WHE CHH
RUEERELRBRMOTEHBINATETVWAZLEAEM/L, AFED
BV Z b ~7-,

Bo2ETIE, 7V =2FERULEHABERADHKIEICLLIBREDOKRE
BEFBEAFEHMELREBL, MEAE L LT, polyethylene® 7 4
L, VIZRZRAVWEZHBRCOWTERHIIRNEZMZ, RERS OFRNW
ZBTHHFEERRICEY, BERSVHBNAIETHY, BRERE LA~

- lO -



PAOHBBREOMICEBECHEWVWHEBEAIFET S LEZHLMNILE, &
=, AFEDS, EROLEHRLBRLVFEBRETHEBEICRETHL Z L0
b, AFEORYELHALNITLE,

HIETIE, RIECTHRBLEAREDORERIEIEREHNEOER &,
RE L LTEHEBENTZLVIRAEZRBLLTAY, RAShIBREARY
T& HTPN (tetrachloroisophthalonitrile) BEICOWTERBICHERE
L7z, 20O, TEFLRABZAVEEZERTRO-EEARALZBRERLE L,
ERBELIADANR PLOEHEBEICLVREREL RO, BEN
RESERAOTRWI EHHBHLL, LOLARRL, AX7 PVOIEHS;
Bris KOV BB B IC L Y R 4F 72 IEAZ 3R TTPNO 7% & #% BE 65 35 o> ) )
MAIETHY, FFELZAV-EREREUNEC AT LERBEL,

BAETIE, REL-ARERERMNE AT L%, ERESLZL Y R,
ALY, NITH A, BIUOXF Yy XYVICERAL, FEAKDTPNO K & B A
EMH R AR, I KXOZYEBLUOLEEHERT L, TORKER, L
BATIZHBOREMELZHERL, AL IUBLIUANZ YA THH B 0HEA R
AIETHY, HINXONAELZHERL -,

BOSETH, 7V =2EBRBULRABRFAADPRELZAV-ERERED
FERBEHNELZ, EEORERPHMICERAL, RAKRZETOERERERH
BlOZYHEAEBROICRIFT LI, ZOBR, AHRD O BERIERNHE
&L TWAHTPN, TPM (thiophanatemethyl) , 3 L T¥ 0Co (oxinecopper)
DOIMBEORFEAOKREREFEBROHFBAIETHLIZLERALMNIZ L,
T, ZOHMEERDREBORERENECELL, HI X0 REEN
RETHHZLEHLMNIZILTE,

BOETH, AMIEXITOMAERRICESNT, ART bLORET— B
®FiE, T2 bHPLS(Partial Least Square Method) &, B LA L##
EERBE (m=2—70 Xy bU—7) BE2EALTEREREREHA ORI
EMEmMECZOVWTENLE, ZO#KER, F3ETCEA-HEERKXZAHL
FHREBREOWELKBICKETELI L, BLURE M EFEBE O

- 1 l -



EXmETERLERALMTLE,

BTETH, AIEETO/KRICESE, 7)) =ZERAVLRHABEKRHN
DRIEBCLLIREYDOREREOERE - ERMRAE AT LA~0H A I
OWTEBEMZA Tz, ARXTHREBELTWIHIHAELZ, HFELR2LFORED
ODHFHBIZBITERN T A TAH T4 VFHRBELTERT DT, FE
DE#EL, HMECHEMELLIVOBHEHFT TOARS PLVRIEOREM
ODBNBRENBETHY, —O-LOOERFEOE LD WVIEEELR
FOMEMBRLETHLAZLEZRLI-,

LnL2nt, REDOLEESIVHBLLABOEETZA LB 2 NI,
ARXTRBLTCVWAHBAUEICELST, Ba X FTHERHALHMELR” 7
vy FTAVEHBT BEETHY, EREOADHEIRENVILEEZER L,

BBETIE, RLLTEEOFRLIEL, XHREOERALIZIHT
S>T, S%ORLBLERIFARBELERTHLLBIT, AFRICLY, R
EHOREREHB AT LAORBICRERAEELZHE, REFEOL L
MEmECKE<ERTELLBERL -,



52 E
B O AR IR XD

5% B FR 3K R o I R B G

- 1 3 -



F2E 2RHFHBEFRNDTAXEICLILIEAHBESE OFEBHEAEHA

2.1 FaxMn¥

AETIE, REYPIAFLTIVWI2RERERZFBMETEHRMO I LI
MEAELAMEEOEBORMIZIO VTS, T RbbLHEER LIZH
ETLO2REMUEELLT7 ) =2KBBELRHFBEAFRN D HE (Fourier
Transform Infrared Spectroscopy of Attenuated Total Reflection
Method, LLF, FT-IR-ATREE L BEF) (T K 2 BRI EIC SV T O ERER R
AR, 6L, FEREOHFIOAIEHEICOVTHLRML, FREE
DRYHE " Y SN TR EEREMZ T,

2.2 HIEREBERSIVCRE S &

2.2.1 7=V =ERBL2RHBMERSN 7 KE

AHFEOREIX, ATRE® V7 — ) 2FEBRBREA DK ELZHAED
¥, KEOBBHPHEERK LY - LU EHEELBLIT ) vy "2 Z X, X
LV ERMEZB EXSEATREEZHAWVWTEY, ZOBK%Fig. 2-1IL7 7T,
KFEPOLOFEANE, TRA—FrBLUa Y A—-F2&T, FHHICA
HY+ 5, FHEHIZ, A\HB30" O~ ALY ryFHHTHY, E—LALR
TY s T2RBILILE, BHFELEEHCAFL, ZLELOKHK
FRBUOE—ARATY v X ICARLTFHIHD, FTHXLEEHR CRH S,
InSefO BB R TV XA AREIED, COAFHAENT I XLARNHTE
ERAT LM, 7V XRACHETHIHRBRE T ARy PAEBRRRS
h5, LiTaO. 0 EBRIHBICLVRHEHh, BEZ7— ) =FERLBI LT
AR bvit, RABPREBOMFEMRICHIELEBRRAXRZ bV LRFED
b HRBRFTENRTELY,



& v p B.S.
|
e = g
_M Ty M
=
F.M.
ATR Apparatus

A Interferometer

L.S.

Fig.2—1 (a) Schematic diagram of the measuring system

L.S.:Light Source, F.M.:Fixed Mirror, B.S.:Beam Splitter,
M.M.:Movable Mirror, Mirror, P:Prism(ZnSe), G:Gripper
D:Detector(pyroelectric detector), S:Sample

A

Gripper
J—=

V4

/M
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Detector o

e

~— |

\ Prism

Interferometer

L

Fig.2—1 (b) Expanded view of ATR prism and the sample

Interferometer:Michelson interferometer(incident angle 30 degrees)
Gripper:Pressure device to provide the uniform contact between the sample

and ATR prism via micrometer screw setting



AKEBRTE 77—V =FERBFRNASHNEFF L L THHEFT-IR8100M, H X
NATREE & & L CSpectra Tech. Inc. 8, Contact Sampler# U 7=,

Flz, AR MPAREILENT, EEIBELSLIVCHAESIZ, ZhE
n 2m ', BLUI00E L L, ATRZ Y X A%, AHA45" TTnnx90mmd %
DERAVWE, ThbDOEFHEFTRTOERE2BELT—®L L, Fig.2-2iZ
ATRAX 7 FVALE OB 2 R T,

—BRICEREOME~DBAERSLIX, BERICEKFELTEY, B0 5
ATRAXRZ b OBERIERICHALTHARTS® Y, ZoBEXL2Z ()R

IZRT,

A

d (1)

p=
211\/ sin2g- (ny/ng)2

ZIT, ARER, 03XOAHA, mBILUnEEhEhRAEL LT
TYXLDBFTRTH S,
BAESE—FELL, BRAXZ MNLRAEDODAXRZ M EBDHITIT,
—EERRICBITI2BRNBELEEL LTEROFRTHIET S HERE X
bbb, LEEN-T, KBHFZFETIE, KES5000nm (K £H2000cm ') (BT 5%
IWRELrEEL LTHERZT-7, LI, MERDANRZ bR, @E
LEERRICOWTEHEREFRE AT 7,



Raw Spectrum

Smnuthilﬂ

i=1,2,- nisample size

AT.R. Correction|, .

“Characteristic absorhance

|s=1,2,---,k:number of terms

Integration|

Absorbance peak intensities

Xis

G.C. values (references)

Multi-term linear regression

Yi

Calibration coefficients

Yi=a+biXi+ byXig+. .. 4+ byXik + € e0.(2)

Fig.2— 2 Flow chart of spectrum processing and calibration
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Fig.2—3 Sampling for ATR spectroscopy of sprayed leaf

The correlation coefficient between the TPN content and the
peak area at 1378.3cm ' is 0.93 at the hatched area,which
has the strongest correlation among the other areas ~ = ~
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Fre, HRAECBWT, ¥EHEORELRRAK LI WEAELTAHWVDS
NTEY, ERECERBLORBENERVE~TERELTWVWELIHANE X
bhd, 2bIZ, HUDSFRERXERELATOIAVR IV EET 25
BIZiE, ATRANZ PV ETHRRAERYVEIAIRERH D LEL LN D,
TPNI X Wiprodionelk, Table 2-1IZFRT L H IRV B U BICEBELFFML
BEEROTVIY, ZRLETIOEELRRERIT—HL T, L
Teid->T, ERERRPERYVEIZBEICIE, BEOBRRAV FERAWE
HERIWREDEERBIBEDLEZIOND,

TPNKBRICE T 2BRHBRRICONVWT, BEZ2ZE2-RAB2HAVEER%E
Fig.2-4\Z2%3, TPNOBEE 23, 400ppm® 1000{% F/ Rk Tix, ATRA X7 kv
THB N ERETH -7 (Fig.2-4(b)) . L2 L7225, TPNi#E 234000ppm
DIEFRETOINETREDBHTELHZ LM L (Fig.2-4(c)) . =
nix, RHEMBAN 2% TH D L 34 HKrutz, Bellon' '* OHEITLLEE L T
—fimELTWS, ZOZLiE, KFEETHWEZATRT ) XABF S REE
HEEZFDL, REBENRZVWED, JOVRKREVWAEREIBEZ 7l sE
bbb,



X2, ERPOZERAINTWVWAGIETIE, E—0oRERDSOBRBIZ, 2
~3BMALEL T TN, KFETIE, 100EOHE2T-oTH, BX
107 ML BB TRETELZLAHBLE, Z0oZ &id, BELE2 MR
L LTEBE, TOREBELFEIIREICRHERNETHLZLEZTRL T
o

BF R AEICB VT, TPNO & B 2 400ppmfE B THRE 210005 R E DO KA
WHRRAWLENLTBY, LEORER»LIE, BEEEL-BROTPNEELE
HEUESTL2OIIRHETHLILEEZOND, LILEBL, BERICKASN
EHERNPOAEREL, AOEASPHROERGLICHEZEL CERET 20T, XA
ICBT2RNTOREIEE L-BELVLE T ELEEZLN 5,



Table 2—1 Characteristic absorbance wavenumbers of pesticides

Pesticide Daconil Rovral
TPN Iprodione

L ¢ QT/,N CONHCH(CH3),
Active element ] Cl H—lﬂ

Cl CN cl

1548.1 1721.5°

1526.8 1717.8

1378.3 1697.6°

1366.7 1688.9
Wavenumber (cm_1) 1345 .5 1541.3"

1323.3 1450 .6

1265 .5 1395.7°

1247 1 1360.0°

1151 .6 1239.4

980 .0 740 8"
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Fig.2—4 ATR spectra of Daconil(fungicide) and its active element, TPN
Resolution:2cm ', Accumulation:100times



2.3.2 H—HMB~DORK'ER

] —#t 8L L TpolyethyleneBldD 7 4 L A& AV, FOEREFEIZCHK a2 =—
ND1000FEFRELEEL, RELEZBRIE2%, ATRAXZ bAZRIEL
TeftER%, Fig.2-5Ic” ¥, £z, WENKDO 7 4 L LAOERELH STPN
MELZBHL, ATRAXY M OFER=>DRK BRI %K (1265.5cn ',
1378.3cm '35 L 10980.0cm ) OEMEBEAL RD %K, L S5DMEDOM TH
Bt zfTo72R%Z, Fig.2-6ll "7, A ORWRICB T2 EHAE L 4
EOMIZECHMEMNRED b, Zhb0MEFREITHN0.9LEFICHE N>,
£, BREZARLLEREGLITREZR Y, TPNEE X, HepnD BV ER TR
HT& 7,

AEBRTHEONT-RROZ L X ADATRARY bV EZDGCHEIZ L HHIE
[EZFig. 2-TIZAR T, VLARDODERIZBWVWTYH, RIZF LU OBELEABED
SEEORINAS, HETDHTPNREELHELTWAZEMNHBLE, Ll
205, 980.0cm 'DORULIE, TPNOFHEFRE A 11 4ppmlh T ORE TIZE A
S hroiz,

2EBHD VL, 3BEEETAVWEERRBONICL DR 2 Table 2-2I27R
T, ERERBEARERE I TNTOSULETHVFEFIZHEL, EAAVF
PEHMBEOEHEICETI2REROEHESBINCE T Z2EHREMIZ, &K/
T 0. 74ppm (2HE MR E AR 1378. 3cm '3 L 81265.5ecm ') , K T*1.21
ppm (BEHERER) Tho /-,

i/, TPNREDO L - TRRTOBEHEM%Z (4) KICLVEHLAEZER,
I5%EFRE 2\ T ERSEM (30. 9ppm) T+3.35~ 4. 16ppm, T BRFEIK
(0. 054ppm) T =*1.56ppm~ £2.05ppmTH o7, FhEFhOBRERLZ AWV
T, ARFEICLVEH L/-TPNRE & GCIE THIE L 7= TPNH# E O # A X %,
Fig.2-8% Fig.2-9iZ ¥, BHRICBITHTPNOEZIX, Ty FE W84
ERLABAANDOD-—BOEYHWHXERBEL L L IRETREREXRRE
EH#L LT, lppmEEHHNTWA* Y, BARKIZEBWT, lppmil# O E
RYEIX, 1378.3cm '&£1265.5cm 'O 2 FEHEEFAVERERLIE LT <H
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TH Y (Fig.2-9(c)) , Zhik, 980cm 'DRIA, LFZ R ZBWVWTID2
BELO BREREDMBENRERIEL TS,

UEDRREY, REDICEETIIPNEEL2 7— ) 2L BB LRAEE
MADKIEZLIVBERETCHIEBZ 20, BH I LICHBEEEZERL,
REBRBOBREZRMET AL TREORELHM T 574 L0 EA{LHNH
/Fahsb,

Eh, HFBMBECLLIRECERELREREMNEEOHRRBICRE A
REEDORE#HLIE LT,
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Fig.2—5 ATR spectra and TPN quantity on polyethylene film

Spectrum of TPN standard and its characteristic absorbance
wavenumbers are shown under the spectrum of not sprayed
polyethylene film.
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Fig.2— 6 The relations between absorbance peak areas of ATR spectra

and TPN quantity on polyethylene film
The correlation coefficient R:(a);0.96, (b);0.89, (c);0.94
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Fig.2—7 ATR spectra of lettuce leaves with TPN residues
The values are residual concentration measured by GC method.
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Table2— 2 Results of multiterm linear regression analysis

Terms Wavenumbers Regression equation S.E.C.*" M.C.C."" Precision °’
(cm ")

980.0 Y=5.666+1.260X

3 1378.3 —-0.037X : 3.287 0.888 + 1.21
1265.5 —-0.117X s

2 980.0 Y=5.660+1.205X 3.058 0.894 2113
1265.5 -0.137X =

2 1378.3 Y=1.135+0.226X 2 3.450 0.877 + 0.74
1265.5 —-0.043X s

2 1378.3 Y=4.910-0.144X > 2.954 0.893 * 1.09

+1.177X

a)Standard error of calibration by eq.(3)

b)Multiple correlation coefficient adjusted for degrees of freedom;R *
c)ppm, at 95% reliability by eq.(5)
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Fig.2—8 Scattergram of reference method(GC) values
and ATR method values(0—40ppm range)
Each plot was obtained by the regression equation in Table 2—-2
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2.4 T

REDIRETIREOARFREEL LT, 7V =2ZERVLRAEE
RADPKECLDIEHBREELRBL, MERE L L Tpolyethylene®
ZANA, VEREFAWVWERBESIZIOWTERDIIBRF A2 ML, Z0RYH
ICOWTHLMNCLE, KERTEHEON-ELRFERIZ, RKOBY TH 5,

(1) REORMIRIZE T HHHERINBERICL D, REXD Z KB AET
2R

(2) #A/u= b7 7ETRELELVY RIZBITHTPNEREE L ATRR
R7ZMOBREBEOCRICEFICHEVHEBELRBDO LN, TPNOKREZE
ECTHDHIppnATEOBEZ?FTIHELZ L ORERAEEORMBIZKE
RAEMELELNT,

(3) RREEIX, ROV RI7u< S I77HELRRVIEBBETIHIC
BEMCTRETETD S,
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EI3E 2RHBEEFRNTAEICLILIRBEREEDH A

3.1 xR

2EETIE, 7 ) =ZEBRBLRAMBERN 2K E (FT-IR-ATRIE) DO EF R
REREREHU ~OEAICTOWTERORTEMZ, XUEEORZ YK
IZoOWTHRHNEMZ 7=,

ZTORER, RERSOBFHERNERICLEY BERSOHZNRAAETH Y,
FOARYI PNVOEMBELI R 7w b 7740 CL2REBEEDOMIC
mWHEEAGOhSZ L ERERB LY Y20

AETIE, LREOHELZSILICERIE, BMLFEFATCRO-ERX%Z
FAWTFT-IR-ATREA2# ERE I ALV ZORERERAUECERL, A
EEDERE~DORYEERFTTHLLLIT, AXJ M OEEFFITL
ZPREBEREFEBOEE ¥ LREYORBRERMNE VAT L VLo
WTORTEBEREMZ -,

3.2 MERBRLVCHESE

AFAETIE, 2ETROZEABRAEZRBEBRLLEBEOREREL, £
BNV RERBLE LTRHWTRHE L,

¥, TODOHRBHRBIEAREDOATRA XS b O HKRE 2 8 & L
LB IC L2 REREREFRBROHB AL TOLEBYRM L,
AFIRDOANR7 PNRIEX, 2FELFKIC, BEFT-IR8100M, I & W
Spectra Tech. Inc.$, Contact Sampler "OHR LR EEE® " 2 4
WTBY, A7 PVRIECRBT2EEDBESIVHAEBRIIZLEH,
2em 'BLRI00ETH D, £/, ATR7 Y X A(ZZnSe W TR EHE T Tmm
x 0mmDbDOEHAW, FHEHXORE~DOAHT A T4 L L1,
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3.2.1 HBRE

AEBR T, FT-IRATREOEROREN ~OZIAEEBRN T H120I(Z,
EHgEEhT6@EO L Y A2 EICHEALE, MERNEKTTHHTPNEE
AT 588K - ¥a=—LomfEfHKEd, LHAMMBEBT, 0R2WVWLIEILE X
THAL, NEO4BRNIICEAZRTLELOZAWE, 1 EOEA TIX,
BEBAINIBEENRREBLIVETHL2 ¥ a2 =— L D1000fF FHRAKE
B, 100m*E00.4m OB ETHA L7, £/, Fa=—LUNDOREK
X, L2 AORBMIATEICHE > THAAMA L7,

AERTIE, 2ELRAKIC, HFHEO L ¥ A& b A OO N[ LK
HAZFT-IR-ATREETORERH &L L7z, 612, AM—ofkasz A7~ b7
Z7%* T (6CHE) 12L&V, TPN2ERBRMICRAIEL, BRYEMEL L TppnT
xL~E,

3.2.2 RMEBRICIIREREREOHE

TPNOD F /2 % MR UL 5 T 5 1378. 3cm ', 1265. 5em *, 980. Ocm ' O i
ERELRAWT, TPNRERBELXE5E X H5EBXA, TPN2E@mICEELL
FARETLANREE LEZEROBEMLS, O)ROLHZBELATHE® Y,

Y=5.666+1.260A(980)—-0.037A(1378.3)— 0.117A(1265.5) (6)° "

ZIT, YX®ET HTPNRE OHEE (ppm), AK) ITEHE k(en ') iCB
FHRAXRI MVOEMEBETH 5,

AEBRTIE, ZTOBEMR2ETARBTHLLERRX(6)ZEREL ¥ XII2H
AL, TPNREREXPRM THLIRE LV Z ADATRAXRZ pLIZBITDZH
LB3INYFOEMBEIZLY, TPNAERELRD, GCETHA-ERMEL L
BL, BEOEH{FEZE (Standard Error of Prediction:S.E.P.) # (7)
RIZEORDE*Y



SEP.= [2 (D:=D"*) %/ (n-1) ] */*? (7)2- %

2T, Di (i=1,2+-+,76) X, T FTHhoREIZBWT, REHKTHE
FELCCHEEDETHY, DNITFOEHE, nlZREBETH 5,

3.2.3 ATRR 27 kL 0¥ §l4yH7

(DIEESH GCHEICKDZTPNEABREOEREICL > T, REEEL =8
(AL, ATRAXZ MO EHEBREZZR L LI-H 2 ERART,

Tabled3-1 ICHABONELBEREL LK ETPNREOELZ =T,

7T, RBOATRAXZ ML LBONLTPNEFOETERIANV FO@E
FRAEAEHKLE L-EEST Y 2R AT,

E¥ESH TiE, Table3-1THELZZhEThoRBBEEICBWVWT, BMZE
BLHENEHOHERKRICTIEHEHT, FEHEEEZ25X5BAXZ b
vei(bi,bzbhbs)ERD, e PEZFORIEFESIZLY Z., 2 RKXTH
5 1 7 et

Zii=ai1+b:1X:1i +b:X:2; +bs X 3, (8)

2T, X5 (§51,2,3) X BEEORKBICRT D 3N FoRIREHKIR
EThHV, a . l3EHKTH B,

RNT, ZRTHFHZEMCBOWTHREHOHBEZRHFT L7120, B—E
EEFLOMBEPRLEVWE _FEEBELE5X5BFHENZ M BILUOEHRK
2R, ZODEEERIZLD _REFHEERMICEWT, ABEOBMKX
R 7,



Table 3— 1 Three categolies of the samples for the discrimination analysis

Categories TPN Residues(ppm) Discrimination analysis
Groupl Not Detected(<0.005ppm) Canonical analysis

Group2 Detected(<1.00ppm) Canonical,Q— value '’
Group3 Over Tolerance(>1.00ppm) Canonical, Q- value

1):Quadratic discriminant function method



(2) W BIBTH —kHEMNEEIE, v ~T/ ERARNEBEO LY NI VE
CREZDETHHBNETHY, “HOSHETHIRERLIBEEA I
s £Z T, Table 3-1 IZ/ 73 XL 912, GCETTPNA M H S 7= A kB
%, TPNOBEAABRHBREEERECTCHS 1ppnix ERE L L T8I OH
L, Ihhbon@EnBes& L, £, EESHOBE L RKIZ, 3
NyYFORMBREAZAZER L L KRAMNBEOEHEZR AT, &6, Z
DEZORBO ZKRHBIBERMEICE > THREOH B Z2RA AT,

53—43

3.3 EBERBIURYN

3.3.1 MERICLIIZEREREDOHE

REELELEVERDATRARY bAMNLHE LI N FOHEMBBRE L2 AW T
EURAXLVHEELZTPNOKRERE L, GCIEIZXHTPNO ERIME L OB %,
Fig.3-1 277, RERLLTHVWEERXY, REORFRELHRE T
HICIIAELE TCHHIENHBALEL, £, BEOEERZ (S.E.P.) &
1.98Th Y, Vora' a0z EE "OHEED, ERADHIEIZLS
HMBRECTCEHAMEINSS.EP.ED2~3ETH S,

Fig.3-2iz, AERTHWERE O, TPNEAZBREOERSHETT., B
50%IZH T HEDORE TCCEEICH T SRR R D0.005ppnl FTH o 72,
HBERTIE, REIKEOHEVVEBBRBEMAICL-THBAENLTRY, £,
TPNUSA O BER, ZOoMARHONME TBRAIL TS, SbHiZ, XER
ICBITHTPNEZBEIL, BETH7.9%4ppnTH Y, RERE L THWIZME
BN, TPNOHZENY FRAT LV THEELELETARBZAVWEZERTRYD
~HbDTHY, ATRAXZ M ETHORBRERSOEEBLRLRZVWHAEIZ, RE
BO~40ppmE AW L P THEHEINAEZA VR l), REKRLE L TEAD
TRWREELEZX OGN 5,
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Fig.3— 1 Relations between ATR Method Values and GC Method
Values of residual TPN in lettuces.
ATR Method Values were obtained by eq.(6)
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Fig.3— 2 The population distribution of the sample lettuces
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3.3.2 7% W BE B O H B

(1) ATRANZ A OEEZH FEBRTHOWEREBOH MM H-2R
BE2S, GCHEICBITARHBRD0.005ppm L FTH D, Zhbix, RHEMEZ
BERVWEMHRBEROAEXFOBLEZILND,

ZFIT, ZOBEHRNTIFELLT, ATRARZ MO IEEST RS
L7-#R %, Fig.3-3Ic7 7,
B—EHEERZ . BLOBF_EELXBZ.3(09), 10XTEZ LN D,

Z . =0.618+0.031A : +0.308A : +0.768A : (9)

Z : =1.532+0.619A : —0.067A : +0.804A - (10)

ZIZT, Ay, A:BEXUALE, EhEhE%%1378.3em ', 1265. 5em ', B
X 10980. 0cm "IZBIFBATRARYZ hAOFEHEEKETH 5,

M THI2E " FEEZEOFFTIZLY, GCETIPNABREBE I WEENH
BRICHIBENDZ LB oNnE R -7 (Fig.3-30OH) , LALLM b,
Fig.3-3lCHB W T, BWUREH T, TPNABRHINZBED S H, lppnKig O R
£t (OH) L ippmMl EORE (@H) LB RELTWDIZ b, ZThb
DORELE, BElppnZBEREL LT, HBRIZZOOBICHAT S Z LITE
MTHLHLEZONS,
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Fig.3—3 The result of the canonical analysis

(] : below the detectable limit of GC Method
O : detected and less than 1.0ppm
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(2) Wy B CCEIZLVIPNAREEINMEEOLVZ 2%, BRE
lppmZ BERIE & LT oD IC i, ATRAXRZ bAAhbRDHTZ3 N R
BUIBRNOGHEBEALTEE L - RYMNEKERD-FER %, Table
3=2 &,
2WH B EHEEQIEX, U)X TEXLND,

Q=-0.091A :* +0.038A :° —1.082A :* —0.077A : A : —0.144A : A s
—0.825A s A . —1.493A . —0.88A : —3.55A s +0.335 (11)

ZIZITA.,, A:BLUVALE, ThENEE1378.3cm ', 1265.5cm ' ¥
L 10980. 0cm "IZFIF HATRANR Y MLV OEHHEBRETH D,

REHE 2 IR IET 2 ZRHEBBEEEQ: (i= 1~39)D0HFEICLy, BE
lppni ERMEEL LT, BVWEZERTRE A 2HICHBITE 5, EEEIT,
lppml FOBRE OB OH S T88.2%, lppmlh LOBEOH OHFE T72.7% T
bote, REHOLREMZ2HRATH LT, REBRLAZZI2BEORE
PDERELTWLIRBEZIVEERCHILEWETL2EZAEOEREEE
T5L, QENLOETTHITLZZ LT, 9L EOEZEERERNBFIN
D

e, TRNO_HONBEPBOEZERZBREL-FER, SOFEETHR
RAHBZEDHALNERY, TPNIEOWTEAENED TV D BEHERFEHAEE
lppmZ ERME &L L TLF R &2 ZHICHANT S LT, ZRHAENBEEOEM X
AR ThHEHLEZDOND,

L L7A2A 6, Table3-2MSampleNo. 10%°No. 14D H D X 9 iz, BN
HHUBRELTWD, ZhbDZHliT e HiZ, ATRAXZ L D1387.3cm "I
BI2EEBESMMMORBEOLOLY —iKk&E ol ik b, ZhiT,
COERBHEBIIRREZFOHNOBRERDSOXBETHHLEZLND N, TP
NEAAIZHIBIFIRER R D2 RETTH5 L TEHELEZ LN D,



Table 3— 2 Result of quadratic discriminant analysis

Ratio of correct discrimination

Categories Sample No. GC Value —value '’ Border value
e (ppm) Q Q=-05 Q=0 Q=05
] 0.02 1.83
2 0.08 0. 48
3 0.17 0.76
4 0.08 0.50
5 0.67 0.49
6 0.26 0.18
7 0.49 0.43
Group 1 8 0.14 0.84 0.882 0.882 0.412
9 0.67 0.53
10 0.19 -3.19
11 0.37 0.44
12 0.44 0. 51
13 0.50 2.75
14 0.99 -8. 30
15 0.82 0.41
16 0.92 0. 46
17 0.94 0.45
18 1.1 -1.03
19 1.03 0.94
20 2.:9h -1.84
21 1.73 0.68
22 4.28 -19. 37
23 3.50 -7.68
24 6.24 -2.82
25 4.48 -8. 47
26 4. 54 0. 495
27 3.68 0.44
Group 2 28 4. 46 0.43 0.727 0.7217 0.909
29 3.96 0.47
30 3.27 -5.07
31 6.14 -11.01
32 4.08 -13. 64
33 7.94 -5. 21
34 2.22 -13.97
35 6.02 -5.93
36 3.02 -9.30
37 4.00 -16. 54
38 2.74 -5.25
39 4.14 -28. 26

1):Q values were obtained by the quadratic discriminant function;
Q=-0.091A ,* +0.038A : ' —1.082A ;* —~0.077A | A : —0.144A : A ; —0.825A ; A |
—1.493A , —0.88A ;: —3.55A ; +0.335
A ,A:,and A ; are area intensities of absorbances at 1378.3cm ' ,1265.5cm ' and
980.0cm ' ,respectively.
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BEDMNNEINL CHMEINSETCORESNZERE CTIX, AFET
RLELIIC, BEORBREBEFEBLVURETHDICERLEDOR
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D.s
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Over Tolerance
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Fig.3—4 Proposed measurement system of pesticide residues in
vegetables based on the discrimination analysis of ATR spectra
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Table 4— 1 Results of the discrimination of TPN residues in the test set

(a) TPN Rresidues in lettuces

ATR Discrimination s Rectitude
Senple No. Canonical Quadratic Referpnce valne Canonical Quadratic
0.85 0.76
1 Detected®’ > 1.0ppm 2.09 (o) (o)
2 N.D. = N.D. O -
3 N.D. = N.D. O —
4 Detected <1.0ppm N.D X O
5 Detected >1.0ppm 0.701 (@] X
6 Detected <1.0ppm 0.028 (@) o
7 Detected <1.0ppm 0.387 (@] (@)
8 Detected <1.0ppm 0.071 (0] (@)
9 Detected >1.0ppm 6.46 O o
10 Detected >1.0ppm 1.24 (@] (@)
11 Detected >1.0ppm 3.27 (@] O
12 Detected >1.0ppm 2.75 (0] 0]
13 Detected >1.0ppm 0.499 (@] X
14 Detected >1.0ppm 0.179 (@] X
15 Detected >1.0ppm 1.01 o (@)
16 Detected >1.0ppm 0.736 (@] X
17 Detected >1.0ppm 3.93 O 0]
18 Detected >1.0ppm 1.51 (@] 0]
19 N.D. - 0.309 X -
20 Detected <1.0ppm N.D. X O




Table 4—1 (b)TPN residues in celeries

ATR Discrimination o) Rectitude
Sasaple:No. Canonical  Quadratic - Canonical  Quadratic
0.85 0.82
1 Detected®’ < 1.0ppm 0.040 (@] o]
2 Detected <1.0ppm 0.099 (@] 0
3 N.D.°’ - 0.309 X —
4 Detected < 1.0ppm 0.659 O o]
5 N.D. = 0.864 X —
6 Detected < 1.0ppm 1.15 O X
7 Detected >1.0ppm 1.68 O O
8 Detected >1.0ppm 2.06 O O
9 Detected >1.0ppm 2.52 O O
10 Detected >1.0ppm 3.60 O O
11 Detected <1.0ppm 4. 44 O O
12 Detected <1.0ppm 5.33 (@] X
13 Detected >1.0ppm 5.50 O O
14 Detected <1.0ppm 6.56 (o] X
15 N.D. — 6.93 X —
16 Detected >1.0ppm 7.86 () O
17 Detected >1.0ppm 8.75 O O
18 Detected >1.0ppm 10.1 (o] )
19 Detected > 1.0PPN 17.0 0] O
20 Detected >1.0ppm 17.1 (0] (o]




Table 4—1 (c)TPN residues in chinese cabbages
ATR Discrimination be Rectitude

Sample No. Ciaoatast Q i Refergpc:l)valm . Quadratic

0.85 0.85
1 Detected®’ < 1.0ppm N.D. ’ X O
2 Detected <1.0ppm N.D. X O
3 Detected <1.0ppm 0.106 O O
4 Detected < 1.0ppm 0.151 (o] (@)
5 Detected < 1.0ppm 0.192 (@) O
6 Detected < 1.0ppm 0.192 o] (o]
7 Detected >1.0ppm 0.298 O X
8 Detected <1.0ppm 0.317 o] 0]
9 Detected <1.0ppm 0.380 O o
10 Detected <1.0ppm 0.984 o] 0]
1 Detected >1.0ppm 1.42 (0] (@)
12 Detected >1.0ppm 1.93 (o] (@]
13 Detected <1.0ppm 3.90 (@) X




Table 4—1 (d)TPN residues in cabbages

ATR Discrimination - Rectitude

Sample No. Canonical Quadratic Rd%e':)vﬂue . ical it

0.45 0.60
1 Detected®’ > 1.0ppm N.D X %
2 Detected >1.0ppm N.D X X
3 Detected <1.0ppm N.D X O
4 Detected <1.0ppm N.D X (@)
5 Detected <1.0ppm N.D. X O
6 Detected <1.0ppm 0.033 O O
7 Detected <1.0ppm 0.115 o 0]
8 Detected >1.0ppm 0.116 (@) X
9 N.D. <’ - 0.565 X -
10 Detected <1.0ppm 0.646 O X
11 Detected < 1.0ppm 0.782 O @)

a) TPN residues in each sample measured by GC method

b) Discriminated to be "detected group"
c) Discriminated to be "Not Detected group”
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DEERBRIL A FFHERIL L L,
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MNBRBERRYOBREEEREFEEE Y TV 2 RBRAREL L
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Table 5—1 Two categories of the sample set for calibration

Analyte Border value Number of sample
(ppm) Groupl *’ Group2
oxinecopper 1.0 46 16
thiophanatemethyl 5.0 45 6

a)The pesticides residues are less than the border level in the samples of Groupl.
The over tolerance samples are in Group2.
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BB L OEREPHEEREINTEZKXEBDATRARZ b LD %RT,

EBEOREBDATRARZ bLIZBWTH, 3POHFEHERIIZERY A D
TERimHah b,

UbtoZ s, ThoORSORIBERIBIIFIELEZLNS,

— %, RELVZADOKSREIZL > T, 1640cm SEFETROOLN DK S
CLDBOENERIRFE " HAESHL, RERSOBERROBRELFALE
B ENTFREND, £/, 1740cm "FEOBEVRIFE XL F 2 E
FOLOLEZOLNDN, REORBIZL-TEHL, BREKSOREBIZ
RELYrEZDENREBEZOLND. ZhbDZ Lk, Table 5-20 FT#H TR
Ll asERIe LT@EIRL, SUEORIIZHAWE,



Table5— 2 The characteristic absorbance bands of the analytes

Analyte Characteristic absorbance bands (cn ')
tetrachloroisophthalonitrile 1548.1 1526.8 1378.3 1366.7
(TPN) 1345.5 1323.3 1265.5 1247.1
980.0
Oxinecopper 1597.3 1572, 2
(0Co) 1497.6 1460.3 1371.3 1316.6

1280.0 1224.0

834.0 828.5 816.0 804.4

thiophanatemethyl 721.7 1710.1 1588.6 1548.1

(TPM) 1524.9 1518.2 1484.4 1339.7

1254.8 1225.9 1215.2 1172.9
1161.3 1037.8 1028.2 969. 3




Intensity
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I!;llll 1400 1200 1000
Wavenumber (cni)

Fig. 5—1 The comparison of ATR spectrum of sample lettuce

(a)Omne of samples in which TPN,OCo, and TPM were detected
(b)Not detected sample
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REBONBMESBEIA 2ERELEAER, 0L0IOFEKETRRD
ZEeMHBA L, £, EHLULZZKRHEBIRXIZ, EMENRINL ETREGR
HREEIHHFETED, ThOoDORRENDL, 1 EDATRARY MARIEIZ X
STRMRICHEBEOBER 2R FEICHAU T 2BRERERE S R T L7 % °
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Table5—3 Results of the quadratic discrimination analysis

Analyte Quadratic discriminant function Ratio of correctness *’
Groupl Group2

Q." =-4.028C \* +0.524C :* —-0.224C .’

-0.567C (* +0.615C , C : —0.018C ;: C ; 0.913 0.938
Oxinecopper +0.051C ; C . +1.477C , C | —6.427C ,
(0Co) +2.518C : +1.719C ; —1.780C . —2.545

Q' =0.078T * +22.99T ." +41.28T ;* +0.073T .*

thiophanate— +3.765T | T : +73.11T . T . —3.994T . T « 0.911 0.833
metyl —-0.201T s T —1.705T | —52.49T . —47.51T .
(TPM) +2.266T « +13.48

a) Samples that have positive Q o. + — value are discriminated to belong to Groupl.

b)C,,C:,C:,and C . are area intensities of ATR spectrum at 1497.6cm ',
1460.0cm ' 1371.3cm ' ,and 1280.0cm ' respectively.

¢)T,,T:,T:,and T . are area intensities of ATR spectrum at 1524.9cm ',
1339.7cm ' ,1215.2cm ', and 1037.8cm ' jrespectively.
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Table5—4 Results of the quadratic discrimination of the fungicides
in lettuces as the validation set

Discrimination
Sample No. Analytes Reference value Rectitude
(ppm) Q-value Category "'
1 TPN 2.09 -0. 359 0T @]
0Co 0.035 357. 4 L O
2 TPN N.D. ¥ 0.342 L (0]
0Co 0.594 172.5 L @)
3 TPN N.D. 1.215 @]
0Co 0.088 0.918 L @]
4 0Co 13.2 -13.9 0T @)
TPM 31.17 -89.6 0T @)
5 0Co 0.009 844 4 L @)
6 TPM 2.22 23.6 L 0]
7 0Co 1.10 21.4 L X
8 TPM N.D. 8 275 L @]

a) The symbols of category,"OT" and "L" stand for the Over tolerance
group and the Leagal group,respectively. The tolerance level of each
analyte is shown in Table 5—1.

b) Analytes were not detected by the reference method.
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regression method



6.2.83 ma—=PaRy pP—=2HB*N9

EHHE G 5Tk, REBLEOREFMICHT2ERERMOEFfio
HERKILTH2FGETHEBREMERIBAR bLEBL V" HLOTH S,

BETIL, ATRARZ ML OHEMBELER L LIERFEES TROLN D
BZEMICBWT, TPNEZEEEEZ 3SHICHBTETHY, "OEEELR
HThHHILEHALNITLT,

— %, Gallinari, Thiria, Soulie X, ¥ X THF 2=y 622538
Xy P =218V T, HALtBRHADFEH _#BELH/NMET DLW
DT LB, HIRWLEMmTCHIRNOFELIHEALTWND® 7,

FIT, =a—BYEFNELT, YIEA FBLURFHEEZ2EEHN
BLT2Z2RBROEEE =—a2—0 EFLERAVT, ATRAXRZ PLOBED
A E Ry s T anY - a VEBEEZRAVWTIRM L,

Fig. 6-2I VWl =a—a Yy ETFNV%EFRT, ANEIX, ATRAXZ b D
2HEEBHEORINRE L L, 2em "HAHADI2TAS L L, H A IXIE#EH 5 5
DFHE L RARICIHE, TROLTPNEEENEHEMEO lppnk 8 2 5 8, lppm
UTOM, BLXUORBRHOBAIEROEITNENERTDIEMAZ bAilx
e EHT,

—a—RYETNANEEBRIELEDOHET — ¥ B % Table 6-1IZ7 7T,
Za—B Y YETNOEBABLIUOAAMT R, BET -2 LHNIOBREL K
MeT HRBETERODOEND, £, BT E2AVWTHELN =2 —n
VETIVERIELT,



Disc;imination

m  Qutput units

\ \ T / /inear transfer function

nx10 Hidden units

// T Nﬂmd transfer function

127 Input units (n)

!
127 Points | Iu(k)
k) 101 Poinls/ \28 Points

"%
. [}

.-....m....... .
'..“oa......' '..'.. .t.. .*f
(em™)

1400 1200 1000 950

ATR Spectrum

Fig.6— 2 The three layered neural network for recognizing
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Table6— 1 The training set of the PLS regression and the discrimination
by the artificial neural network(ANN)

PLS regression ANN
Sample No. TPN residues(ppm) *' Categories "’

1~25 N.D. G-1
26 0.830

27 0.170

28 0.078

29 0.670

30 0.262

31 0.490

32 0.138

33 0.670 G-2
34 0.190

35 0.374

36 0.436

37 0.495

38 0.990

39 0.820

40 0.920

41 171

42 1.03

43 2.55

44 1.73

45 4.28 G-3
46 3.50

47 6.24

48 4.48

49 4.54

50 3.68

a) Values are obtained by GC method,including "not detected",N.D..
b) The categories G—1,G—2,and G- 3 correspond to "N.D."group,
"leagal"group, and "over tolerance" group,respectively.
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Fig.6—5 The Back— propagation training process of the 3 layered ANN
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Table 6— 2 Result of the simulation of 3 layered ANN to discriminate
the region of residual pesticides in the training set

ANN Discrimination

Sample No. TPN residues(ppm) *' Categories "’ Correct ratio “’
1~25 N.D. G-1 23/25

26~40 1.0 > G-2 13/15

41~50 1.0 < G-3 9/10

a) Values are obtained by GC method,including "not detected",N.D..

b) The categories G—1,G—2,and G- 3 correspond to "N.D."group,
"leagal'group, and "over tolerance" group,respectively.

c¢)The number of correct discrimination to the number of each category ratio
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