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Validation Study on a Multi-Residue Method for Determination of Pesticide Residﬁes
in Vegetables and Fruits by using General Matrix Standard Solutions

Naoki Furur®, Satoshi Takatorr, Satoko YamacucHi, Yoko Kiragawa, Masato YOSHIMITSU,
Masakazu Osakapa, Keiji Kasmvura and Hirotaka OBaNA

Osaka Prefectural Institute of Public Health: 1-3—-69 Nakamichi,
Higashinari-ku, Osaka 537—-0025, Japan; *Corresponding author

Quantitative methods using the matrix-matched standard solutions approach are widely used
for multi-residue pesticide determination by GC-MS/MS to deal with the issue of matrix effects.
However, preparing matrix-matched standard solutions in analyses of many kinds of samples is
very time-consuming. In order to solve this problem, a method that employs general matrix stan-
dard solutions has been developed using polyethylene glycol (PEG), extract of vegetables-fruit juice
(VFJm) and triphenyl phosphate (named the PEG-VFJm method). Here, a validation study for
168 pesticides was performed on three kinds of samples [potato, spinach and apple] at concentra-
tions of 0.010 and 0.050 pg/g. In these three commodities, 144 to 158 pesticides satisfied the re-
quired criteria using the matrix-matched method and 129 to 149 pesticides satisfied the same crite-
ria using the PEG-VFJm method. Our results suggest that application of general matrix standard
solutions would enable rapid and effective analyses of pesticides.

(Received March 19, 2015)

Key words: %4433 8 method validation study; 5% B3 pesticide residue; —F 97 multi-
residue method; ¥ X7 < M5 74— /% ¥ F LARHEESHEIGC-MS/MS: < M) v 7 ZA%E
matrix effect

{I8RER: FERER ([F633£S1, S2, S3B X US4) 1XJ-STAGE » HARRE A (http:/dx.doi.
org/10.8358/shokueishi.56.178) CHETE %.
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BEaPICRE T 5 BESICHET 5 RBREIIOVT, i
254E12A 1BH TR [AMAICERE T 5 RESICHT S
RBREORUMRFMA A FF 4 V" (LT, A4 K54
V) CHIDEEE2T) PR EBEL o7, BESIE,
QuEChERS (Quick, Easy, Cheep, Effective, Rugged
and Safety) H%SZICRFELRIBE-FHMELME
KHREL, Bhwlx, BO5RAE)IBLUTYATEHEOR

il

* % fukui@iph.pref.osaka.jp
RERF L ARG EBERN: T537-00256 ABRWHERXHE
1-3-69

TRRPICERE T 5 SRS 5 RREOR YW 4
Fo4YO—|HEICOVT] (FR2EFE12A24 BT &
RREE1224E 1 BEEFHEERRTREIEENER)

FEWLEFES I OREFIZOWTLC-MS/MSIC & 2 8
EATVEHY THE L2 SEIZLC-MS/MS DHETIE
TFHCREFEONLVEED ) B, GC-MS/MS Dl
12 L7 B3 A G R L M % 1T o 72

GC-MSMSIZ L AHIEICBWT, M) v 7 AFED
HEEATRTH L2V M) vy 7 AR RO MEEE L
T, M) v ARy F Uy FEFRLEMTH VFIED
THbH. KPCREEZETLVEBRERA LA SH
HWL-FRBH (BRT 7 v 78BBR 2v M)y 2R
ELTEEBRIOBAMLAES M) y 7 ARy F o FiERE
BzEHT2. LyL, 2BEORBZ I LOTHNTTS
WA, BEMOEEILIITN) vy 2 ARy F v SIERBR
ZTRUTLIUENDL:DFVENTH L. FHICKRSE
MODCEHT 5720121, BFEOEMINRIHEE &
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nizwhgk i, RV FLry 7y a-rbhsnidn
ERELEH L FETT M) v 7 AR ORI #EEZ /T
LTHBLBERDH BP0 22T, FHizlzw )y
ARy F v IERERICRATETH Y, »oSEED
REHNCRATE AN EEAR A MY v 7 RR
IERER) I2onT, RJTFLrr)a—n, FER
EV2—-AnSBT5 7 BB (Vegetable-Fruit
Juice matrix; VFIm) B X UCHE#R. (F)7z=n) ¥
B) #IEHALKRS LA VEImit, WHOBEREY 2 —
ADORET 570, BrEGHRT M) v I RERD
0, —EORECTHAENTRTHLZLIFRTH 5.

PUHE~ MYy 7 ARIEEBRRICOWTHRET LR
RY)ZFLYF)a—VBIOVEImzHEL, HEE
WEBMEXME CEE LGS (PEG-VFImBFHE)
2BV, RN v 2 Ay F U IEIIR IV MY Y
7 A ROFMRERRED LN, 2T v IR
* v F U FEBLXUPEG-VEIm BRI & O B 45010
BiTo 7.

AT, ThwlLr, BINAFIBLIODATE:
TR MY v 7 AFPREFEEIS OV TRET LRI
AT, M) 92 ARy F v FES L UPEG-VEImEH
BORF 2 ERA U TR YMFME LT o 2 RICOVWTH R
575,

REBAHZE

1. & E

GC-MS/MS TREREICHRETE 51685 D BHE &%t
KL L7 (Table S1). HEMIZ, FAHMEIEMWR) (X
), BERALEE(RR) CGER), WML RR) (KK), Rie-
del-de-Haén (Seelze, Germany) 35 X U'Dr. Ehrenstor-
fer GmbH (Augsburg, Germany) HDFRIE B 4T HE
BES LR ZORSERERV. BEEOERL 1,000
pgmLiZ B X7 b CHEBUEERKEE L.
RAEERARIE, SEEREREZTIXTREL, 2.5 ug/ml
ChBEHE7EINTRELE ChzTEr—F
FURABHR (1:1) THASRKLT REGHREGESE
B (0.020~0.40 yg/mL) ZHEBE L7z, 7 b= MY
W, TEbY, MV, AFFY, HEFFI YA, ¥
LYBR=EF MUY LAZKIMW, VBT FPYTAER
FAHY, AR~ RV AZEERY UL Y
TV VB (—f) BIUORIZFLY ) a—n
300 (—#%, BLTPEG) ¥, fOUMETEGHEZEHAL
. 79774 bAh—RY (GCB)/PSAREH 7 &35
WY CHE U AERICE, MY 7o) Y BERY,
INE02ugmLICR B &9 T b v—~F U REER
THMEL7: (NEEBK). PEGIE, 0.2% (wh) X% 5
EI7 P YAFHVRABBRTHERLL (PEGHER).

2. B #

helLx, BEINAZLIBITYATZEMENTRE L
7o. HARTAVOBRESEIL, FYv7r24 808

mELlTEhwlz %, ERELXLELRAKELTIED
NAZE) %, RERELLTYATEREL:. Thbidk
BRAFAE L CRERNTAT L. RRREIIBHY o8

7.

HEREY 2 -1, KACABIUTYATZEERR
EL-BR20BEL L UORESEEEALTHIRKE % H
Wiz, BERO I Table S22/ L7z,

3. |EBIUHEES

GC: 7890A (Agilent 1)

MS/MS: 7000B (Agilent #1:54)

50 mLPPEZELE, 7—F7nky¥—, BREFEY
FAF—B L OHEOSEEBIIERY CHE UL

4. REsE

M H T AIEDB-5 ms (30 mX0.25 mm,0.25 um; Agi-
lent#t ) #HHAL:. BEORAEKHZY, zuiy
RAAFNVORERMZ13.435 0y 7 L) F v
YavytaruyxBERERRALE. T ARRSEN
Bk LBH L LA 5T (1 min)—>25C/min—125T
—10C/min—+310TC (10 min). EAORE250C, + 7 ~
AT 7—F4 YIRE280C & L7

MS/MS ® A F V{LIEIXEIL (70eV) TITW, FEED
MS/MS %&ft1d Table S1IZR L7z, 4 F Y IFIREE I 280T,
EARIF 1L E L7

5. SEBRIR(E

5.1 ABRBEROHAR

HRBEBEOART, BEHICELAY. AB100gI7
P MY NVEIEREIZ20mLMAZ, BHRRETFA I
XY 1AHMmB L7z b, ENBIUHRAZETCES
h7-EHE % GCB/PSAKRB Y I L IZIEREIZ8 mLIEAL,
TEFZ MR-V VRBABRIOmMLTHEH L #
I AEBREB L CBHEE RN L CRERBEZEL, Tt
Fr—FY U BABHRZERC2LMZ THEM L
(RBAH: 1mLY DB 2gHNE).

52 BRISVIEBBER (1 mLHDET gtBY

2) DRR

RNV Y I AR YTV SEORERICERA SNSRI
5 v RBRBEE FEAGOTI V7 EBEPL1HIC
oTHRB LA b, BEEBEERRICTEI Y F
YUREBREEMICImLMA T, 1mLYZz)RAb4g
HYREE L.

5.8 EfEVFIm (1 mLEHEDHE4 gifHE) OFER

BMVFImiZ, BEREY2—-ANL51HICH->TH
L7 52HEERICBEBBEZERRZIZITE N V%
FUREBREAERICImLINZ T, ImLA44)He4g
MYUEL L7

5.4 GC-MS/MS AIERASBRAROAR

HRERVAE 0.2 mL, PEGEW0.1 mL3 & U PIAE R
0.1mL%Z EREICEAL, GC-MS/MSHl & H REBREK
(ImLY7-h B 1gHYE) & L.
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Table 1. Various standard solutions and test solutions for study of matrix effects in GC-MS/MS analysis

Concentrations of components

Comparable
Model solution Remarks Pesticides sizzle;::;# PEG® i:‘;;lii VFJIm™* sz;mple
0 solution
(ug/mL) (ug/mL) (%) (g/mL) (g/mL)

. a PEG (—) None 1 — —
Sample solution 8 PEG (+) 0.05 0.05 0.05 1 _ _
a PEG (=), VFIm (—) None — None o
i b  PEG (+), VFJm (—) 0.05 - None B
Standard solution ¢ PEG (=), VFJm (&) 0.05 0.05 None _ 1 o
d PEG (+), VFIm (+) 0.05 — 1 B

#: Triphenyl phosphate (TPP)
®: Polyethylene glycol 300

*. Extract obtained from blank samples (potato, spinach and apple).

*%. Extract obtained from blank sample of vegetable-fruit juice.

6. ¥ hVUwIRAWRE KUHIEHDRE

GC-MSHIEEED< t ) v 7 AFRIZEALOR Y T 1%
DEMEBEREZEZ LN TWA?™" 22T, Hilib &
CRHEBELR CICBI PREERZ BT 2012, BE%
EETRVERPORELLBET T v 2 KBS, B
IREEAT0.050 pg/g % % & 5 BEAE O BIEE BRI L7
BABRBEEZAB L. HRORBIE, <MV v 7ARY
FU BV TEEE (0.060 yg/mL) BEDLIBET b
Uy ARBLO—FKEL Uz, BRRBRATIL, BET
S v o RBRER BMERHESERB®R (0.20 pg/mL)
BLUHEBRBEEZ RN L 2 EERBRE R a (0.050 g/
mL) &, PEGOXEAZZR LTI NIZE HICPEGH
Wz w72 B RBRE WS (0.050 pg/mL) ZZNZh
B L7z, —F, EEERE, RERARGERBK
(0.20 pg/mL), PEGR, WIE¥EBE, VFImZHEAiED
WML - 4BBEOBREBEW (a~d; 0.050 pg/mL) %
AR ChoBREFARBR (aB XUp) LEERR
(a~d) DEHEBEOEY - HEZ LB L7 (Table 1).
Y— 7 ERLIEIUTORTEHRL .

¥— 2 HEEL (AR; %)
= (BEIBRBETOBREOY — 7 HHE)
T (EREEHTOBREDO Y — 7 HEE) X100

EERIZ3HBTY, BHLALZARDOFHES & UHNE
#FE#E (RSD) KESWTHFITY (I~IV) KHELL
(Table 2). HHRBRBWAMRE T COREORKEZE
BE7, GC-MSMSIZ X 54 Z2HKET, EINFEIT0~
120%1C % 5 Z LR CEHEBL L TARISTO% L 1
POI20% LTI o /e BEEZ AT ITYLIIHEL. A
FIAYVIB L OTTHZARDB50~150% D HEAIC B WTH
FIYIFHEBURSDA20%UTORELL, #57T
VIVIZAF T I~ E SR WEEE L.

7. ZEMFHBOKRELR

7.1 BRER1 KM YIRATYFUIEK)

EREMOBHT T v 7 RBRBER ImL44-)REbl4g

Table 2. Criteria of study of matrix effects on GC-MS/MS

analysis
Category Average® (%) RSD* (%)
I 70=AR=120 =20
II 50=<AR<70 =20
I 120<AR=150 =20
v Not meeting criteria for categories I, I and IIT

#: Average of calculated values for peak area of test solution
divided by that of standard solution.
*. Analyzed by GC-MS/MS (n=3).

HHYE), PEGHR, WEERBESBIURERHREEE
BHRATRICSERALTHELL: ERPICImLY
DEF L gHLEICR ). ARBOLBEDREIX0.005,
0.010, 0.020, 0.050, 0.075 3 £ U70.10 yg/mL & L 7=

7.2 1RERR2 (PEG-VFImHHEE)

B VFIm (1mL%472 ) AP 4gH4E), PEGER,
RS L CREHRARSFEEAR T EHICSERS
LTHRBLL: GRNICInLYS%4) VFIm 1gHLEE
%3) FHEBOZBEOBERTI1HEFA—L L.

8. ZHEETm

BEHRY 0BV, 0.0108 & U70.050 pglg D RGN E
WZOWTHITE LGP HTHR2 TS HR ORGP il z
EELA. 2.5 F72130.50 pg/mL O BB SERER (7
£ M VB 0.2mLIERICREICRML, 3045 HEEE
#%, LEESHICHE > TRERBHZARL:. 2BEERR
BB ERAEL, YN v 2 RAYyF U TESB LUPEG-
VEIm Bt B OB F T o 2. PEG-VFIm B H i T,
EEAETH B 7-0RBRBWICDPEGEZRML T 5.
CORBBRERFORERCRRICHEMTESL L), &
TR M) v 7 AR v F Y FEIZBWTH PEG 2 iEM
L7z, INHORER»S, BEELZLTCHTBLUERN
BEZENENEN L. FMEFEEE Table 30D LB Y 5
HL7-.
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Table 8. Validation study criteria

Both
concentrations 0.01 ngfg 0.05 pgle
Category i .
Trueness Repeatability Wlthm.n.n.l Repeatability W1th1n.rl.u.1
(%) (RSD: %) reproducibility (RSD: %) reproducibility
’ (RSD; %) ’ (RSD; %)
AA* or A (Required criteria®) <70~=120 <25 <30 <15 <20
B =50~<70 <25 <30 <15 <20
C <120~=150 <25 <30 <15 <20
D Not meeting criteria for categories AA, A, B, and C

*: Categorized both “A” using two kinds of calibration curves.

#: Levels of trueness, repeatability and within-run reproducibility required in the method validation guideline by Ministry of

Health, Labour and Welfare of Japan.

Table 4. Summary of number of pesticides categorized according to matrix effects

Standard solution™

A c d
Sample  Category® PpRG (—), VFJm (=)  PEG (+), VFJm (=)  PEG (=), VFIm (+)  PEG (+), VFIm (+)
Absolute® IS ?orgse “  Absolute® 1S ?Orﬁf © Absolute® IS ?Orﬁﬁ “ Absolute® IS ?“ﬁf “
tion tion tion tion
I 6 110 107 150 144 160 153 154
Potat i 0 44 0 0 20 3 8 7
otato I 24 7 43 6 0 2 0 0
v 138 7 18 12 4 3 7 7
I 27 93 38 125 51 121 100 133
Soinach il 0 0 0 0 0 1 0 0
pinac m 54 30 80 22 58 26 55 28
v 87 45 50 21 59 20 13 7
1 0 82 47 144 143 162 166 166
Aonl I 0 60 0 0 0 1 0 0
ppie I 12 10 86 9 23 4 1 1
v 156 16 35 15 2 1 1 1

#. Categoryl (7T0<AR=120 and RSD=20), Category II (F0<AR<70 and RSD=20), Category III (120<AR=150 and RSD
<20), Category IV (except I, IT and III). AR is average of calculated values for peak area of test solutuion divided by that of

standard solution.

*. Standard solution a (PEG (—),VFJm (—)), Standard solution b (PEG (+),VFJm (—)), Standard solution ¢ (PEG

(=),VFJm (+)), Standard solution d (PEG (+), VFJm (+)).

%: Calculated using absolute peak areas.

%, Calculated after normalization of peak areas to internal standard (TPP).

BERBKLUER

1. T U Y IRAHRBKUHIEOES
WTINORERICBWTY, HEEERIWDRMET (B
HEa), WEBZIZBEITOEVEATE, » 7
TYIVICAEEIN S BEFIKRES % 59D (Table 4).
ATFITYIVIZGEINKRPORBREIL, ARD150% %
ATHEY, BERBRERIIBITIET N v 7 AR IEK
BtENHRLEZ 517 (Table S3-1~83-3). L&
L, EEANaICHERICIAWEERTIZLICED, &
FIYTIAEIN L BEESKBICEM L. hixl
EH D HBRABBBRICBVTEZLORELHEEO< b
Yy 7 ZARBEE ST TVAEILERLTVS. AFITYII
FLROICHGE SN BRECHAE, ERICLoTE
ToTwl, BhwlLiBIUTYAITTIER, H#57IVI

HIM% EE A%, F5NAE) TRFEHBL TV (Ta-
bled). THIZNEELBEDOZITL M) v 7 AFED
HEDOERIIE, ARCLoTEH LR TWILERLTE
D, M7V VBEBTREEROBENT MY v
I AMBEMETHZLIZRAVD L EEZ LN

BEREBICPEGOAZHML (EEBMED), WEEIC
LoWEZTbRVWES, BEAKa LHBELTHTFTY
THZHEENZEBEPSENT 200, 2FTEATITY
MIICHEEINEBEISRD LN (Table 4). HHH#E
BWICPEG ZRINT 2546, HERARBETICHPEGE
BN EERBRARL TARBEAERRELTVWS. #
EAETEPEGORMIC & o THEBRRBRAN L BEER
LOBETO M) v 7 ARRZBNE TS L THHEZHE
LL0EEZLNA, LML, AFITYHIZHEINS
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BENRLVOI, PEGOAZHRMLIIKEBOERERD
THEINE< M) v 7 AZED, PEGH L URMBER
D MY v 7 ANRRET L EBERBRBHL CTHRES NS
PV I ABRIDSBEIEPRETHELELLN
7o WERBICIZHELZITHIZEICLY, &M<
Yy 2 ARBEFBESNAFIYIFEMT 200, %
ROBBOBPRIEDLLLEVERTH - /2.
BMEBBIIVFImD A ER/RML 7256 (BEHRRC),
PIERIZEZWMIEZTHELTH, TRl 1BLUDA
ST, KREOBRENHFIVICHSEENT (Ta-
ble4). LHL, E)NAZFITRAFIVIIZ IV
WKHESNDRENS L, BREBRBR«THREINS T
MYy 7 ARREOHEPART A THEEEZ LN W
BEICLBWEZITo 1256, WThOoRKRTHH T I
LS BEIHML, WEERICXZHEHRIR
HoHh,
HE¥ERBEIZPEGE L OVFImORF 2 Hm L2546
(BEBERD, NEBICIZWMERfTLRLTH, wih
DEMHD, 100BFED LA F I ICHTEEIN (Ta-
bled). DATTIRWIERICIZMEDHEICHFRL L,
166 BENSH 7)) LIZHE Sz, WIERIZISHIER
To2Ba, EINAFIRISSEENIF I IIIHE
Shiz. hwl r )], BEEBERcTHERICLSHIE
o BACEAV I T T IICAEEN-DIT 154 B
EThol. ZRIThLIERNOBEHZSEICLAH
HOBEDS, EEERITHERECIAMELIT) O
BB THDHEZLONT:. ZNIZVFImICHETH< b
Vv 7 AFHEDN, PEGICHRET A< M) v 7 AHREOR
EevERzEE L MR35,
INOOBRICLY, BEBRITHEEILZHES

17> 72 PEG-VFIm $F i % R U WA IV 5 & L 25k
LEHENTHELEEZ LN

2. ZHEFTM

2.1 BESIUERE

BEBEOREICE S EERR (IQL: instrumental quan-
tification limit) ¥, BE#Y 12# U CTPEGH X U'VFIm %
WL - Z R B (0.001~0.010 pg/mL) % 5EISAHT L,
MEROEEX OFHE (Slope) BIU Y7/ 4 Xt
(SINK) 10282 5 RKBECOY— 7 HEMORLE
FE (0 »5H5RA (IQL=100/Slope) IC L HEHL 7
(Table S1). & 512, IQLATEDREDEEERK = EHIC
SHLTSINER=Z10TH A L 2R L &8, IQL
A70.005 ug/mL 282 5 BRIEIZO LMoz

T, Bvhnly, BYRAZIBITYDATHLE
ON-RBRERZ O L, FESRBEEICH LA FI
4 VTR ENBREO BIEEL R S 5 5 ERS 133
DN oz

2.2 REBIURE

M)y ARy F U EL LU PEG-VEIm %
FNENHOCBOFERKE LR L7z (Table 5). FHli
Table S4-1~84-3 27" L 7=,

R )Y IARYFUTETE, FML-168EBED
H, Tl X T144,13H9NAZEH T158,) AT T156
7%, 0.01038 X U°0.050 pg/g DT INGEE © HAZMHE ™ % i
72 L7z (Table 5: &EffiA). €543, IThbHDH b,
PEG-VFIm BtHEICB T HEEZHA LB,
Ehwl &k T129, 3INA%E S T140, Y AT TI149
Hol: GHMEAA). N LDOREKOEGIE, M)y
Ay F U FECREERZHL L2BERICHLT, £h
ZFhoo%w (Ehwvwl k),80% (ZFHXNAZ)H) B

Table 5. Summary of number of pesticides categorized according to validation results

Potato Spinach Apple
Cat- Calibration Calibration Calibration
egory” Cal. 1* Cal. 2** Cal. 1* Cal. 2** Cal. 1* Cal. 2**
(Matrix-matched) (PEG-VFJIm) (Matrix-matched) (PEG-VFJIm) (Matrix-matched) (PEG-VFJm)
A 144 129 158 144 156 149
(AA) (129) (140) (149)
A 5 7 6 18 8 1
B 4 9 1 1 2 6
C 0 0 0 1 0 0
D 15 23 3 4 2 12

calibration curves)

: Category AA (satisfied trueness, repeatability and within-run reproducibility at both 0.010 and 0.050 ug/g using two kinds of

Category A (satisfied trueness, repeatability and within-run reproducibility at both 0.010 and 0.050 pg/g)

Category A (satisfied trueness, repeatability and within-run reproducibility at either 0.010 or 0.050 pg/g)

Category B (satisfied repeatability and within-run reproducibility at both 0.010 and 0.050 ug/g, except trueness (<50-<70))
Category C (satisfied repeatability and within-run reproducibility at both 0.010 and 0.050 ug/g, except trueness (<120-

=150))
Category D (except category AA, A, A, B, and C)

*: Calculated from calibration curve made from matrix-matched standard solutions with PEG and TPP.
**. Calculated from calibration curve made from general matrix standard solutions with PEG, TPP and VFJm.
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96% (Y AZ) Thote.

BhwlL Tl Z2uddFky 7 7uaxVFLEZIEIL
D, IynakyTFTFN, ESTNVT VT FN, TN
TJxVENIFN, Vraky TAFN, £ RA— b ED
REF O EINEFENFERTH o 72 (Table S4-1). LC-
MSMS % V2B S O|ED oL By, Inaky S
FTFNREY F— ML, BN L P THELE-ZENRE
BEORWERTHEEEZ LN, sudrfky 7 7un
WEN, Vraky FAFVE 7)) FT7UuEF VEER
BERITHY, yhaky 7T7FVRABRICGHE L2 &8
FOEREHEREINS. T AMVAINVT, RVF LG
ANT, VAFYY, ZFFT72vhVT, F¥yuary, ¥
TVIY Y, YRVANYY, TNVYRYR—F, TV
NLLV—= bBEIUTA Y NEYALTORIN) v 7 Ay T
VIZHEIZEAEEIRH0% L EERLA, PEG-VFIm
BERETIZ40% KRB TH o7, ZhdiEk, b v X
BEB LUK OV THE LR RdOBRICB
T, #FIVINELEIVEHESNABEII-HLAR
PENETH 572 (Table 83-1). Thbb, ZhsHBEE
X PEG-VFIm Bt B2 W54, EEEMESEES
NAHMERINCH o 7.

FINAZEH TR, WHRIMNMEET, by 7 A7y T
VEB L UPPEGVFImBREORFIIBNT, ¥
Vo VOFHEINRAEE DIC20%RFETH o7z, Tz,
T M)y I ARy F U TEOEEDN100% % A L7z R
%, WINEE0.010uglg T2 RUYFA X HAINTBIT
BHC (8)) TH Y, HMEE050uglgTlL (7 VT =¥
¥NVLF V) Tdhol: (Table 84-2). —JF, PEG-VFIm
BHEOEEN100% % 88 L7 BERIZ, BNMBE
0.010 pg/g T77, WHIBEO0.050 ug/g T43db o72. THh
LoEE, EERKdTHAVET M) vy 7 ABROKRE
BRIZBWT, 7TV HEShBELIZIZFA—
TdH o7z (Table 83-2). Thbbh, EINAEH T,
PEG-VFIm Bt HEZ2 Bz, 2L 0RETHRED
HEANTEDEPEREIECEBRSNDENICH 572,

DATHE, = Ny r ARy F U FETEBEERRZL
T BEBIIN LT, PEG-VFImBEHETH BEMEE
L7z BEEOEE (96%) 2%, ME Liz3BEoaMoF
TRbDEPo7. ChEBEREYV 21— X0EEFERD1
ONYATTHBZ LICRBETSLEEZ N

SE, v )y 2 ATy F v FiELRAEICPEG-VFIm
BERBEIZOWT, RBBEEEA LR YMME L EH L
7. FREFROFEIZBVT, LDICBEMZHALE
EICOWTIE, SEAMCELT, PEG-VFIm#tHEL
FIAT&LLEL LN WE L23BEOER &Sy
BRI BEDHASHLHIIBVWT, V) v I AR YTV
FHETHEMBZ®AL2REKD89~9%6% 5, PEG-
VFEImBEAETd HIEME R 72 L. PEG-VFIm %
i, RSP v ARy F U IRICHELT, A4 PS4 Y
OEEMELSEET 2 BEESEZILD00, SHEEOR

MOGHICELT, ZOBEILIIT M v I AR YF
FERBHROFEIPAETH Y, RErO>GFHEN RS
WHETH DI EARBENZ. TR -V oMt e
LTOEREFBWEZEZ bR —FH, EmicXoT
X, ¥ N vy Ry F gL PEG-VEIm B HEORE
fiiZBNT, ThZhOEENRME L -EEFZD LN
Zenn, £ SHLICHMHRERBIURELZIR
L, PEG-VFIm i HZEOEHAEICOWTHRIET 2 FET
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