F1-4 HBITEDZARVIHNLDOBHCDHRE

- s pre TEFIER $9F208E8 ¢9EF@EE BEE BIE BREHE
BB (LB ppm, TE:BRE%) (ppm) (ppm) (%)
- 1.86 0.86 0.64 054 420 8.10
HHEE 225648 10614 8005 71+£13 48337
e 3] 0.66 0.56 0.27 024 6.30 8.03
EReY
80420 7617 34414 30402 22048
{iﬁ 0.30 trace trace trace '2.80 3.10
A5 R 95449 0.1404 0.1::04 00 9748
e T 007 0.01 trace trace 3.00 3.08
EREY
20=1.1 02404 0104 00 2311
*EH{E (%) ARA(BE (n=3)
XEHREE 2 HEDEIZOWVWTY, TNDDREEEZR

(B3 BRETHBEOREICET %A
E28) VU ABIUMMOEE
BT 2 BREOREMICOWVWT]

HiE ¥ RREAEEHERE 13 (1), 68—
73, 1972.

(8] BEBHAEREMOBRREEROY
rUYA EBNT, BSR, AITFF (T
z=baFty) BIPoAYy (T
hx—}) OWERIEEDIREMTI L, &
B17A%DOI A 17 BIZ0.07% 4 4
Fl& 0.3%eERSAORKE B Lz, RV
T 9 A 29 BIZ 0.07% A I FA U HAHAl,
0.05% T4 HAI, 0.835% b BRER DRI
% 10m2?H7zY L BAAL, BRICIEL
TREE L e HRIXTY 77 T —Ik,
SRITE TR, Y VRNIT R vk
THIE L, TERICEEHT LI AR
P ANKBET R T AD 0.04%KE
WERW, KEKEMBE LI, £72, ¥
v oA LSMZ, 0.35% A K— (8R)
KEFIBA%R, 0.07%AIF AU AHER
fillex=avl, EROFRL F—KFAR
1, 0.1% v T F A UFE A Liz b=
FEW 01%Y A h=— FEAIEAE,
0.1%DDVP HLAF %= BAM L7=F v XY Dl

L7,

0 gav - 3Bk 700g & ¥eigHK SL T,
X 1ATOFETIEITYED, DT
ETFIC 10 BEHED EE- 72 (1.5 4). WITIK
FTOWDTTE (I5F) %, WEEXT
SEFV R LTI,

7T UV BB T00g & BESHE 3L i
AN, HI7ABREHBOTITY (BOR
& 3.5cm, 18 9cm,) TEEZE 1/87T 10 H
TOITVHEN LR, EEFRRICTTE
3EVIERLT,

RELEV BB 300g & YEIHE 3L HIZ 2
SHEREL, ELRBRICTTEE 3EEDY
BTz,
[(RRAROBZE] BERB LT &R
DEHBER L QERBFORTFEL DS
ErEtugRio&fE RS LCHREFME L,
LEOERER 211, HEF221TFL
77

ERIZOWT, FET—RIZTOILLIE
DTEWTIE, EAESRL IEBOTTED
I T 86%DSBRE S 4L, R R DOKIEE D 74%
EEERERZRD, 7T VHNTIEHIEY
Tk bEIZEWEREEREZRL, 1 EHE
O3 E F TIEAIGE TIX 93%, Kk
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TH 9% BEINE, £, BEHNT
RSB TOREDRITOTH B K-
7o, TIEICLD 4% ERETER,
BOTEWIC L2 0BRERICELT, ¥
FBerE ORREBIIAKBERIILBR L TE» 2
e, $TEERBREVIRT & THEHRI

96% DREETH -7, 77 VW TIIE
DBV R TEHREERE CORERITED
ST, BBV TILEERRREIIE o 72
2B, TTECLVREDRIED Sz,

F2-1 BBIEBZHUAIFAHLOCENRE

- o b TIEIER $IEEE TIEIEE ERHUBRRE ESIRYUE KRENR
BrEE (LB ppm, FEL:BRE®) (ppm) (ppm) (%)
6.8 35 10 04 0.5 122
ez
56.7+3.0% 29609 T1+31 2906 963+2.2
BYBL
6.1 26 1.7 0.5 06 115
EReY
52042 22117 145+4.7 65+5.2 938422
88 1.8 0.6 03 0.1 11.6
o)
764430 16425 43422 20%1.2 991424
TSLBN
1.7 0.5 0.2 0.2 9.8
EHEET
72620 175404 54+19 21201 97.3+23
34 10.2 0.9 14.5
ez
. 235 70.3 93.8
BIESEL
7.1 0.6 93
EREEY
17.2 76.3 93.5
*EIE (%) FHEREE (n=3)
£]2-2 RFICKDFURIHAHSOBRORE
ms e % TYFIEE 9EFM@ME TIFIEE RHEREE HMREE BER
BRER (LB ppm, TE:BRE) (ppm) (ppm) (%6)
35 1.2 04 04 0.2 5.7
&R
61.3118% 19.7+12 64+15 7511 96026
EYUBL
28 26 0.9 0.7 0.3 7.3
ALY
389417 360+1.1 128413 85124 962426
88 1.2 0.9 0.9 04 122
A
728423 10.0£0.7 7.1:£0.9 7016 970432
T3k
43 0.5 08 04 0.1 6.1
H=REY
T12+25 78%x1.9 13.6+1.1 53430 98.0+2.1
5.1 203 2.6 280
&R
18.2 725 90.7
BB
34 4.1 1.6 90
EREY
37.8 45.6 834

* {0 (96) RERBE (n=3)

A IFHA U OFRERER 23, =AFo0
BEER 24ITR UL, AIFAUOIRY TN
T, YRR L3 HOTTETH 33%D
BRERLIGELNT, KB 29% ThHoTz, —
7, BEIERWIZT T UHN T, &1TET

T1%DEREZR, WRROKIT 43% CThoT fs,
REGE O TIIBANER T 21%, ARTIE 12%
DEREFR LG LIV o7,

TV O| Y BEN TR, TRAERDES
25%DERERLIELNT, XRLFARETH
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i, =7, BEIERWETZ 0T, &
D BN AT 2 fFDZIRA R S 17 b 1)
59, 4T%DBREETH Y, RO 30%IC
1B o 7z, #05, REGE Y CHIGEAIER T 20%,
SR TIL 10%DBETH T,

A FF v LT AT ORVCEREMICIE, PIER
BENEZ bNOT, KR OWNERS AR
DI ER, NEEERIIA IFA4 L 4%, TV
+2 0% THY, Heh OPRNEEEZRDT,
RN BIRO TS E BRI DB ER
T, AIFAUORE, FFEERORY
ATRRIC LY 58%74, XTFRIL 52%DERER L
72T, FHER DT Z ST, 126%I1Z,
KIRIL T6%\ 272 0Tz, Eiz, BIERTI, B
FUSFFA 37%, *THRIT 22%I72 o7z, BeklT
FIPRNTENT, 100% %58 2 7o ER PR

BELIZLOBREHLI-bOEEZ BN,

FXa U/IRAIFA U OELEDEDRY B
W, BEAIRIEIC LY 32.6%05BREE N, Bt
KETEEMZDZ LETEY 926% DL
BIELNT, XRTIL 27.0%208 90.7% & 725
Tro —7, Ve Sy FEEDBEOTIY, BeAlbes
W& 48.1%DFREN, kT3 EE2MmasZ
ST E VIHE 100%DEER L ooTe, KR
THE 27.0%708 90.7% & 7257z,

= M= TFF A OFEED TNTIE, TeAlE
B2 XY 111%0BRER, FikdTEE2mzs
T LR 94.4% DR L 20T, MRT
1 3.7%728 88.9% & 7e 0Tz, Bty REEDBE
VTR, PERBEERIZ X0 50.0%DBRED, Bk
T EEIMZD Z LI XD IFE 100% 0¥
BL720, xR TIX 33.3%5390.7% & 72 o7z,

#£2-3 RFITEDBY UL IYADOOREFF L OBRE

HHHE BeH

ity TYEIEE $YEAEE JYFEE RARBREERE RBWRER BREDE

BREB (LB ppm, TE BRE%) (ppm) (ppm) (%6)
o 0.85 0.29 0.20 0.13 2.89 436
N 1801 .4% 62+1.1 44405 3.1+03 327126
‘YUBEL
0.82 0.55 0.19 0.13 3.26 4.65
EReY
173+08 49+12 4112 3006 28.3+19
e 1.55 0.55 0.20 0.13 0.99 3.42
444+24 15714 62+1.7 3516 70.7+49
TSN
0.99 0.35 0.12 008 1.96 3.50
ez e
275+23 9.6+11 35402 22+06 427428
0.64 0.40 404 5.08
A
o 126 79 205
B
0.40 0.12 3.68 420
EReT
95 2.9 12.4

*ERE (%) HIFHERE (n=3)



£2-4 BRICKDYUIIHADBOILHODEE

N s %% TYFIEE $TTHEE TTFHED ASEREE ASNEARE BENS
i ’ BEE (LB ppm. TEBRE%) {ppm) (ppm) (%)
o 0.70 0.29 0.24 0.08 404 5.36

14846.7% 50419 37120 15402 25070
RUBEL
065 0.31 0.24 0.13 1.26 559
R
118406 54403 45:+4.1 26416 243:+28
- 211 053 0.19 0.12 3.15 6.10
347404 7136 32402 18%£0.7 468+£43
TS
1.06 0.39 0.12 0.10 3.72 5.39
SR
181448 6.7+04 2304 1.7+£01 29.8+49
0.65 040 410 515
i
. 126 18 204
REEL
0.34 trace 3.22 3.56
HRAET
9.6 0 9.6

L (%) LIFHEFEE (n=8)

% % XY /DDVP DR Y Vv T,
9.63ppm P EEEITHEREERICLY
5.00ppm, WAKTITEEMZAZ LIZLY
0.53ppm XA L7z, R TIL 6.30ppm
DERBENENEN 3.52ppm, 0.54ppm &
Taotz, FEEY HEVTIE, 8.33ppm OBEH
BIIPEHIEEEIC LY 5.93ppm, KT TE
EMZBHZEIED 0.83Tppm WD LTz,
Xt T 5.56ppm PEEENEFNETN
3.70ppm, 0.56ppm & 72 o7z, PEIREFIZIK
WERERTYH, MATTEICRVBREDR
REEICED bk,
XHREE 3

UNEMTFOE#HY VBRI OWT
RS, REHRAK, WL X, # #8—,
Ak - RREEFHESE 21 (1), 70—
74, 1980.
(/] MAZREFORE~TFFA IO

WG, RROBENER RIS FTA
DGy R OVNE R DT & 2 Wi VNT
BB LD EALE AR 7 aBiZ RV iR
L7

BHOHE  MALEERT L—Fr—L

KNTAL—AT—LDT A K I VITHhHiT,
3 BN 7T v—Fn—VEG ERSTEH
SR 3 BREED R b— X a— ) VESy L /NS
TEEMSICEK L, oEE L Lz,

INERDRTE B LI/ NRBEEIRT
L, 1, 2, 8, 4TABROEEELHE
L7,

INER OINESLE © /NERy 30g % 10cm
M5 DA CE AT T 160, 180,
200 X P 220°CIZRRIE L 7= EBRUIF T 15578
ME U7z, F72, 180°C, 30 KU 45 4oH
DOIMBILE 1T 7=,

7K/ O IMBSLEE = /NEHy 30g 1%
NEI 10, 20, 30ml DAKEMZ TR—X
FIRIZL, 10ecm W5 OHEARIRICEL A
T 180°C T 15 S INEA L 7=,

Pl 7KL © /NERH) 30g 1T 20ml DK%
M2 TEHFR (EEHK 2cm) L, #HigK
"B00ml T5BHMEAL 7z,

[RRERUEBZ] FEBEHO~TFA
BREEBRZRIIWRNLE, v TFFVEREE
7 rv—%u—A B) ROGRL—RT—
N (M) HICBROESITRDIEVEL 2
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v, RETEERIINSTENELELS R
ST, —BRONEBIEREND DI,
Bl, B2 XRU'M1 ERZZHD, ThbI
BIIAREERILEERED 10~15%ThoT,

RETERDNSETECLZREEERDON

SEUMIEE LI &b, EICHEKE, B3
HAWEBLTWD I EREZ LN,

#£3 EXRPOBRBISTHOUBBERICETS5H

EZE Nol EFE No2 EFE No3l

sBHES ESHE EBREE EBRBREEHE BEHHE REEE ZEEBEHE EihHLE REEE BEBH=E
(96) (ppm) (96 (96) (ppm) (96) (96) (ppm) (96)
*E - 2.90 - - 236 - - 5.16 -
TL—FB—)j1 58 025 05 6.9 0.24 06 57 0.38 05
TL—%o—L2 72 0.36 08 79 0.36 11 75 053 07
TL—Fo—L3 22 094 0.7 19 0.69 05 23 160 08
Ab—RA—H1 43.1 0.33 50 415 0.36 57 47.1 0.75 76
'xh—zu—»z 9.7 0.95 32 121 092 4.1 83 222 44
Ad—RA—)3 24 1.60 1.3 25 145 14 20 3.66 16
R5TE 21.7 8385 66.4 216 855 728 213 15.30 69.9
PN o3 79 8.05 219 56 655 138 48 1390 144

IFRRIC K » TREMFR O~ I FF 13,
25 ARIT 45%IZ, 4 T AT 30%IzA L
7o

INBALEE CIE, 160°C, 15 HHIMET
65% DSFRIE L7228, 180°CTIE 42%, 200°C
TiE 25%, 220°C T 6% DEFERTH -
fro F1z, 180°CT 30 HEDOMEUZ L VIR
BMEEDREREL RoTz, FEDOKEMLZT
=R PRI LT/ N R D INBLE TR,
FMAKMBSLE D 42% DFEFFICR LT,
83% D~ T F A RERF LTz, MHEEKIZE
DMBAE T, EF»54 9%,
B 20% D3 T,

-XHES 4

v ARrA RREZBEOWEEIC L DB
& BPNAIC X BB

FEHIEE, RHMEM, 2 EH: aLEE
ZEHEEE 25 (3), 261—263, 1984.

(] EFAMZYALTRORET LY
TOREICEFSELEY LA A FREK

48 (FLvRYY, VAARY Y, TENL
AV v, =R RN V) OEEERUE TR
BIZL AW EH AT 0B THN Lz,

MERAE LA A RI~FHUEIK D —
0CICHHA LI LA RRZRF R
TU—RBRE L, HERERSPERE, &
B ~%Y AR LT 500 1 g/ml A
ERE L,

BeFIVANR © 2 A —H—OFER P
(EHETNAIFARPEUR) ZRTHERL
T 0.15% 3R EFHR LT,

MEE NERY VRO A RinFk 5
7% 1ml & 200~300g P Y A Z 18, £721%
ALY T 100g DREEEICAE S,
REEsEBR IS,

Vet BB L BRAIEIR 2L £ U I
A, BEFERE SBTs KRS S L
7o, BL O/KT2ETT EEHW LTz,
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F VB : 308 100g L7k 200ml &4 7
ARBIAN, b ORREB LI,
[(EROEZE] WAZEFT LYY T

B2V L R0 1 NOBREIZLABRERE
FFEALVIRLED, HBHRBELTRI
FF (Tz=buFAr) HAFLFRL
7=

BB FF L R BY AT BUARDL e OE LA AP BEORE

st - ZHEE FLARYY LXARUY JHARYY  IS—ARAYY Jx=RRFH
(°c) BEE (%)

ERed 40 45 62 50 17 26
YT FHAEA 40 34 50 31 38 23
ZHicEH 40 30 38 31 3.7 18
EREd 18 38 52 63 60 76
HHeY 40 29 31 51 47 59
< HMaEA 18 32 44 56 48 58
IV FriafEA 40 25 20 41 24 32
FHBREH 18 32 40 48 44 39
HHBER 40 22 18 32 26 3.1

DAZTRBREOEAIERIZLYWT
hovraaf R 95%L ERE SR,
FU LY UOREGHETIE 29~51%0
BV, DAZD 45~TT%DEEITH~T
BREDRITED Tz, £, BEOBEAILE
HTH 18~41%BEY, WThovrran
A Kb 80%LL EOBREIIRETH o7, R
IFAUHADOEERBRERL TS L,
VL RAaA Rixde b RES BV RA

ERbh, AUV Y UOEBRLEICL
HrlvRud FOREDERE 42 1R,
vLAaA FEKIZEMLUTER Lz
b e —/L T, 4~43% DD TH >7283,
RY LYYy TIRIAERBRCETFO&E
FEE LT 6~20%0EE LICBE 2D

27,

£4-2 BRI ERILAIIASOELADSMFREDRE

HBERME _TLRUY

LARARYL  TJRILAYL Is—ARYY

et

() BEE (%)

N7 36 1.2 22 1.7

Ry Eit 5 16 72 17 78

i 196 84 192 95

Ak 34 12 28 24

wILv Eit 20 79 47 79 44

st 113 59 10.7 68

avbn—JL 5 57 83 70 96
XEES S HEERRL, REAELZE L ZROER
(REORSWELBCBI 258 (B 2 BEEEVA7 0B THF Lk, HARK

W) R X, 7 uan T B UERRA-ERR-Z,

B EBE, BARMEY, wE D, EEHE ELT7T )y, PralfR, A Rz—

BEAE/E 31 (4), 256—259, 1985.
[fuER]) B3, ITA LA, TRl nHEW
Y= PR BEERERIKRIZEBIEL T

F, EPN, IBP,E/ 71 hHRA—E,
Trxz=htuFFy, T=FFy, T4
KyY, Juuaa=10 12 BTHY,
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INLEEEL (~NFHr, B,
suauakivhs, T b)) WZHEREL T 1000
pgml¥ERE Lz, 28, BEAFL LT
AIFAY (Zz=buFLtr) HFARY
FATV 7 CHAEKRTHIRL TRV,

REFEE : F Y — - R I EDOEE,
B3EIIF OELHZH 10mm AL, U
W RTNCA U AR 10x10x (2-3) mm
JIZEIY, BEYEIR 1000 1 g/ml FIZ=EIR
T3 HHRE L. e ET—HERZL,
FTD 2 BREFELTIRARE L,

KBV 2 K 1L FIZEREIE AR, 1 5F
HSABETOLLNTHEB L%, &87T
AKEID O—EOBAER: 3E# VIR LT,

BERIBEVY : 0.15%CFR LI BT A 4
YeRIESE 100ml o 3B 2 A, 3 o[
B L%, K E RRRICERIEL 2,

# 5 17K bml 2 A= e R BB

AN, 15 oEMmE L, Rk EHIC
it

BT 5 REDMH 10ml 2 Anzite
B 2 IS T 180°CIZRD, ZhiZibiz
ANT 3R L%, WEy Lk,

B ¢ AFZ AR T 180CIR - 723k
MRBRE IR E AN, 15 2FME - BE
L7,

BT - 4%EFERVAIR 10ml FICRELZ B
L, E# LT 20°COREHT3 AfREL.
%, B EEITIRICHT T,

Tha—A T 40% =¥ J — VR
10ml FIZREERE L, B LT 20CORE
T3 BRRELLE, 3BTRS
iz,

[(REOUEZ] BIEHORBLEIZIT
HEREOHEERSICE LD,

R BEVORBABLLZIAEDHEE

moE _ i BEROBRER()
RES RIEYMD R RAHRLY *3 B3 #< BRI FILo— )L B
(ng e s e &t EXC IR R C N T %= - (v R
7ty [ZES 2101 559 510 780 208 135 627 829 75.2 221 762 181
70030 ZE3 375 771 727 411 449 374 1050 118
e B 1237 415 84 29.4 400 2322
PRATIEIRAE (W 104391 61 258 41 258
T VER-Z  EBE 1694 266 <68 323 343 165
B® 1012 657 208 191 62 922
DoVP CeBs 171 772 263 117 75 59
2Yy-E-2 220 500 91 28.1 359 @46
(LALA 383 387 280 368 453 355
Y AbI-} B¥ 5270 895 738 523 400 584 333 250 496 239 445
ZE3 162 66.0 363 53.7 231
EPN L DE 108 307 <241 50.0 <157 694
rY-sE-2 34 797 292 50
ILAL 5.9 703 287 86.1 €248 <339
1BP =S 1295 212 80 653 23.1 16.4
B 2819 146 <44 16.9 936 19.9
CwdLE 1193 181 <84 130 436 339
BOOMER pyleez 1121 170 56 108 278 a71
ILALA 776 226 6.4 134 461 944
SeobI-h BX 308 701 513 56.1 265
: ICALA 119 62.2 34.1 316 <84 <168
BATS I =B 215.8 75.7 69.0 492 231 41.0 431 663 <05 <05 158 691
2 {7 LB E4 180.5 876 779 57.7 52.1 302 67.0 48.0 <05 <05 199 779
7:2b0F 4 [EE3 2269 755 62.3 509 232 222 518 448 283 587 168 644
712b0F 4 LR EES 2700 723 606 286 388 118 590 402 438 363 152 506

HEDOKENTIE, 7172 EVR
A, IBP, /70 bhKRANRN, ITACA

TiX, DDVP, &/ 7 u hEHRRR, Fi,
LB T, Z7ulrr7=E Rk,
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E/ 70 hARABK 60% LU EERES N,
TY = E—ADE /)70 MRADEFER
X 17%THY, T/ 7 a MFRRIT4FERE
PIZRBWTAKEEWDIZ L - TEEICKRESH
77

BRIV T, DDVP KN EPN B L
T 4 FREREDIHIZ 60% L EOBREZEMN
HbiTe, Eiz, KEEWIZEL > TEERSE
PRBH I BRI, RGN THE
DIHEVHER I LI,

HRE2EHBAONERE L BEHPOR
FERTIE, T4V R U DO 80% 133FHH
WBREL, ¥A4 7Y/, VARZ—],
ZAE N N = i A N A0/ == = I P 2
50%RENRBHFICEF L, —F, /1
N7z ErERA, DDVP, £/ 718 kK
A DORBHH OFRFFRITIED TR 7,

H3Z %M CTHIT /5E OLERE &l
DERFRTIX, TANVEI D 14%, 7=
= haFA o 2% IERBHRICEFEL, B
DIRBICBIT L, LhL, £A4AT7V
T 41%, YA h=— b Tik 58% 3%
FICERFE LT,

BEWTHBAITE, BRELIXCACAD
T/ 7 FARRIT93%ULEFL, XL
ATV, TANVRYERETA B
= — MNTIX, ENEI 66%, 83%, 62%
DEFTHY, LeMAWVb & EPN TiX
69% NETF LTz,

HECEERITOF 4 NVKY Y, JunX
o=/ R DDVP i, LEABFICENE
1 75%, 105%, 92% DIRTFEN & B ATz 73,
IHLAMTETRFICELSFELE B,
EALT V) N ERE, EITKER
0.5%LLTFOEFETHY, ZIUIFA T/
VBT TESNICIIASBEEND Z &

KERTSEEX BN,

HEOT NVa—ET T, T4/VKY
VORMBERBPOBREZENEL T6%D
BIFETH oI,

FA4Y ) VHAFRRRIF A A E B
W AR OFHEAEIZRBT B BB OV,
BEICETOBVRRELNZN, FAERSE
BT TOREOEFIITII LA LEEL L
ZI2Mo T,

- XHEE 6

[N OB R CRREMN THICB T 251
U REBEDEE)

B OE|E, REMER, EBEES, MAHE :
BAEEFEHESE 33 (2), 144—149, 1992.

(] 7BV RARAFVERTF
FUBBEELELZEND, ThEhORMS,
BEARIISC TR LN EHERWT
ERL - BRFTOBEREEEX VA7 0k
Tt L,
CNER, H, W, A —XbFT7—
B, 41— b, Ya— b= 72BNV TE
Bl LD EMEERL, 195~200C40 &
i CRERK L 72,

TF— A L INER, DAK, BREEAV
THEIBC RV AMEERL, HHEKHT 3
~6 &M% T,

ANRTT 4 ROD LA L NERERIEK
ERAWTEERICL D AEERL, K
FC 7 45T,

AART T IhER, 9, WHEERVWTE
Bz 0 AME/ERIL, 190°C40 BT

Ny

AU,

AW =% LINER, BB, RbRE, AN
F—, FLEAVTEEICI Y EieER
L, 160°C40 &3 THERR L7z,

7 vFE— i NER, BB, WEE, RF—,
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BRI Z AV TREIBIZL D EARE ERIL,
170°C15 53 CTHERL L 7,
TAEDR PR EKTLE, YT
WEAVT 130~160C3 W THIT 2,
[(HREUBE] &k, IEH, STEK
DCERFOI o VEYRARXAF VRN T
FHLDBREBEERGIZE L DT, /INERL
DOHFLE» LB LR/NERN 1 /T,
EHIZZOIMUN LB ONT/INERN 2%

BTHY, STEORATIEAILLIEYR
ICHERT 2EHOFRE N, ZaLr VK

ARAFNLOEREERER, 1 EHTRBRE~
0.056ppm, 2 %¥ T 0.002~0.16ppm, 4
3 ¥£T0.018~1.0ppm Thol, —FH, <
FFA I, 1 EHT 0.002~0.055ppm,
2 %%y 0.024~0.10ppm, 57 % T 0.081
~1.5ppm Th o7, STEICBITHRE
BERIE, 70l URIAFALR 61~

TASLERFTD 7 ae Y RAXAF VT
B 7tk 6~m%,v7%¢/iz&~
27% W EAE LTz,

/NIRRT D BRI, REMTIC
OB L, 1 EHERAVZRRE TR
PORBRED 6%UTIZR10, 2%
e OB S OBRFRIIE -7,
XEES T
Yr7aVRA% 20 BEEEZTT VHIC

89% (B 76%), =T FA L) 47~114%
(79%) THY, PIERICERETIRED
#80%NSTEILEFELE,
NEFITEREBT 5 BEINERITH 2~
20%FRTFE LT AS, BERRIER D U E TS
AT T O—HERE, JaAEYERARAF
ML 52~T5%, =T F A 1L 56~88% D
BEEERLE,
HCHREBORE(T— AV, ANRTT 1,
HEA) T, Z7uaiAb U FRRARAFIVILE
THZ LK VKESUERHERE L, —
5, T FF T, AT 4 O—fFl%
&, ZTHZ LTI IR 2o
e, T—A L OBERIEMAKRDEEIC L
D= TFF AU BMKGBE, EHERET
100% ¥R L TWe, 2238, ZHTHFOM
BROBHFERII0~3NBETH- T,

EMLzidh L x, RACARBIT L
¥« HEIRE TORDE ORE)
EHEF, AT, 587, F/IHaT,
REHFE, I nER, BAHT, BEER,
FEEES  HARERMMEEESTE 2 (2),
97—101, 1995.

[E] ) o REBE 12 (P7an
RAR, ATV, VArxz—h, =35
FE, AFNNRTFFY, TJz=hbaF

6 NEODED, STERURKPTOREOTRE
i NER STE B&
g5 'CPMa "MEP fEHASD oy BHLHER CP-Ma NEP B CP-Ma MEP CPa MEP
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CHAPTER 3
DATA AND INFORMATION REQUIRED FOR JMPR EVALUATIONS

FATE OF RESIDUES IN STORAGE AND PROCESSING

Once the residue has been identified, information on its fate during storage and processing should be included.
Processing studies are among the critical supporting studies required for the evaluation of a new or periodic review

-compound. The effects of industrial processing and household preparation. on residues have to be studied to estimate
residue levels in processed products. Requirements on this point are set out in guidelines such as EPA OPPTS
860.1520 and the EU Council Directive 91/414/EEC (explained in detail in European Commission guideline
1607/V1/97 rev. 2, Appendix E Doc. 7035/VI/95 rev.5).

Objectives of processing studies
Processing studies have the following objectives.
e To obtain information about breakdown or reaction products which require a separate risk assessment.
e To determine the quantitative distribution of residues in the various processed products, allowing the
estimation of processing factors for products which may be consumed.
o To allow more realistic estimates to be made of the chronic or acute dietary intake of pesticide residues.

Need for processing studies
Studies are not normally required if:

~  the plant or plant product is normally only eaten raw, e.g. head lettuce

- only simple physical operations such as washing and cleaning are involved; or

— noresidues occur above the LOQ.
Studies are necessary if significant residues occur in plants or plant products which are processed. “Significant
residues” normally means residues above 0.1 mg/kg. If the pesticide concerned has a low acute RfD or ADI
consideration has to be given to conducting processing studies with analyses for residues below 0.1 mg/kg. In the case
of hops this level should be 5 mg/kg (residues in beer are then <0.01 mg/kg because of the dilution factor). For
residues of a fat=soluble pesticide in oilseeds, the possibility of concentration in the.oil has to be taken into.account.
Determinations of the nature of pesticide residues in processed products are basic to processing studies. They make it
possible to confirm the definition of the residue for processed products or to define extra breakdown products to be
determined in further studies.

Guidelines for the conduct of processing studies - nature of the residue
The objective of studies of the nature of residues is to establish whether or not breakdown or reaction products of
residues in the raw commodities are formed during processing which may require a separate risk assessment.
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On examining the effects of processing on pesticide residues one will find that the main procedures (e.g. preparation
of fruit juices, preserves, wine) will be mainly hydrolytic, because processes involving heating would generally
inactivate enzymes present in the commodity. Studies of hydrolysis are therefore chosen as the model for degradation
in processing. Since the substrate itself is not likely to have a major effect, the presence of the commeodity during such
studies is not required.

The hydrolysis conditions listed below are selected to cover most processing procedures.

Temperature, °C Time, min Processes represented
90 20 Pasteurization
100 60 Baking, brewing, boiling
120 20 Sterilization

Depending upon the potential range of uses of the pesticide, one or more of the representative hydrolysis situations
should be investigated. The studies are normally conducted with a radiolabelled form of the active substance or the
residue in question.

The effects of processes other than hydrolysis (e.g. oxidation, reduction, enzymic or thermal degradation) may also
have to be investigated if the properties of the pesticide or its metabolites indicate that such processes may produce
toxicologically significant degradation products.

The JMPR will take into account the nature of the major products in the hydrolysis study, dilution or concentration

factors during processing, and the initial residue levels in the raw agricultural commodity when evaluating the results
of the studies.

Guidelines for the conduct of processing studies - effects on residue levels

Processed products can be classified according to certain types of processing. The studies have to take into account the
importance of the processed product in human or animal diets. Degradation products of toxicological significance
occurring in the hydrolysis studies have to be taken into consideration as well as residues of concern found in plant
metabolism studies.

For a core set of data on an active ingredient the processing studies should be conducted on representative
commodities such as citrus fruits, apples, grapes, tomatoes, potatoes, cereals and oilseeds. By using core processing
procedures and selected crops it should be possible to extrapolate to other crops processed by the same procedure. In
cases where it is not possible to derive consistent processing factors or where a very low ADI is established it may be
necessary to conduct processing studies on every crop.

In some cases further trials may be necessary to cover particular circumstances, for example, the determination of
residues in oil produced from oilseeds with no significant residues where the active substance has a log Pow above 4,
and extended studies on active substances with a very low ADL

Test conditions for processing procedures

The procedures to be used in processing studies should always correspond as closely as possible to those that
normally occur in practice. Thus products of household preparation (e.g. cooked vegetables) should be produced
using the equipment and preparation techniques normally used in households, whereas industrial items such as cereal
products, preserves, fiuit juices or sugar should be produced by procedures representative of commercial food
technology.

In some cases more than one commercial process may be routinely used (e.g. the different UK and US commercial
practices in the production of potato chips; see the 1998 JMPR evaluation of maleic hydrazide). Reasons should be
provided for the chosen process.

Processing studies for commodities included in GEMS/Food diets and for animal feedstuffs derived from crops (e.g.
products of cereals, oilseeds, apples, citrus and tomatoes) are important and should be a priority.

Nature of the processing studies

The studies should be designed so that processing factors can be derived and MRLs recommended for processed
foods and feed important in international trade. For consistent processing factors the results of more than one study are
necessary.

Processing studies should simulate commercial or household practices as closely as possible. The raw agricultural
commodity (RAC) used in the studies should be a field-treated commodity containing quantifiable residues, so that
processing factors for the processed products can be determined. This may require field treatment at an exaggerated

- 466 -



application rate to obtain sufficiently high residue levels. Processing studies with spiked samples are not acceptable
unless it can be demonstrated that the residue in the RAC is entirely on the surface.

Generally, processing studies should be conducted on crops harvested at a reasonable interval (comparable with PHI)
after the last application to allow aging of the residue as expected in normal commercial practice.

Information and data from trials on stored products

When residue data are submitted to the JMPR from treatment on stored products such as grains and seeds the
" “treatmentsare ofien carried out in a nuriber of stores with variabie conditions with regard o temperature, humidity,
aeration, efc. Information should be available on the use practice and all the conditions under which the products are
kept.

Treatments of grain and other products in store give rise to particular difficulties. Pesticides used for storage vary
considerably in stability. The rate of disappearance can be influenced by variations in ambient temperatures (e.g.
tropical ¢.f temperate), moisture content and aeration. Application of pesticides can vary from commodities stacked in
sacks to automated systems in large-scale silos. In addition, the variability of residues within a store (i.e. intra-store
variability) can be particularly high, for instance in situations such as fogged potatoes in box stores. For this reason
sampling procedures must be designed to obtain a sample representative of the lot.

Information and data on residues in the edible portions of food commodities

Include all the information on residues in the edible portion of commodities for estimating dietary intake. This
information is especially important in the case of crops for which maximum residue levels are estimated for the whole
commodity as marketed and whose outer parts, e.g. the peel of bananas, citrus fruits and melons, are normally
discarded before consumption or processing. This section should thus represent a summary and conclusions of the
information on storage and processing, also taking into account the likely residues in the residue trials,

CHAPTER 4

PREPARATION OF DATA DOSSIERS FOR THE CONSIDERATION OF THE FAO
PANEL OF THE JMPR

Processing studies should be grouped according to the commodity or substrate of interest. Summarize the data in

tabular format. Such tables should be set out carefully so that it is absolutely clear which sample is derived from which

product in the processing phase. The scale of the processing by the weight of commodity processed should be

indicated. The review of each study should describe the field treatments and state the application rate in the study.

Include flow diagrams to explain any complex commercial processes.

CHAPTERSS

JMPR PRACTICES IN ESTIMATING MAXTIMUM RESIDUE LEVELS AND
PROPOSING MAXIMUM RESIDUE LIMITS

PROCESSING STUDIES

In relation to Codex MRLs for pesticides “processed food” refers to products resulting from the application of
physical, chemical or biological processes to a “primary food commodity”. Primary food commodities treated with
ionizing radiation, washed or submitted to similar treatments are not considered to be processed food in this context.
The term “raw agricultural commodity (RAC)” is the same as “primary food commodity.”

Originally the main interest for processed foods was on those important in international trade, such as milled cereal
grains and other grain products, oil from oilseeds, juices and dried fiuit. MRLs were established on these commodities.
More recently interest has increased in obtaining better information about the residue levels in other types of
processed food, e.g. primary food commodities which are peeled, cooked or baked. Some of those commodities are
usually not moving in international trade, but information on the residue levels is essential to obtain knowledge about
the real intake of pesticides from food commodities for which MRLs have been established. As in the case of residue
distributions between edible and non-edible parts of a food commaodity, this may have the consequence that higher
MRLs are acceptable when it is demonstrated that residues found in the whole commodity are destroyed or depleted
in food processing. Experience has shown that residue levels usually decrease during processing, such as peeling,
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