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Determination of Azinphos-methyl and Profenofos in Feeds by GC

Ryosuke YAMOTO®

(* Food and Agricultural Materials Inspection Center, Sapporo Regional Center)

An analytical method for determination of azinphos-methyl and profenofos in feed using gas
chromatography (GC) was developed.  After addition of water to samples, azinphos-methyl and
profenofos were extracted with acetonitrile and filtered.  The filtrates were purified by gel permeation
chromatography (GPC) and Florisil column chromatography, and subjected to capillary column GC for
determination of azinphos-methyl and profenofos. A recovery test was conducted using two kinds of
formula feed, wheat and cottonseed spiked with azinphos-methyl and profenofos at 50 pg/kg and 3,000
pg/kg. A recovery test was also conducted using ryegrass straw spiked with azinphos-methyl and
profenofos at 50 pg/kg and 10,000 pg/kg.  These tests resulted in recoveries of 76.3~116.5% of
azinphos-methyl with relative standard deviations (RSD) of within 11.9% and recoveries of
88.0~119.5% of profenofos with RSD of within 10.3%. A collaborative study was conducted in eight
laboratories using a formula feed and alfalfa hay spiked with azinphos-methyl and profenofos at 100
pg/kg.  The mean recovery of azinphos-methyl in formula feed was 88.0%, and the repeatability and
reproducibility in terms of the relative standard deviations (RSD, and RSDg) were 7.2% and 9.7%
respectively.  The mean recovery of profenofos in formula feed was 92.4%, and the repeatability and
reproducibility in terms of RSD, and RSDg were 7.0% and 14% respectively. ~ The mean recoveries of
azinphos-methyl and profenofos in alfalfa hay were 99.3% with RSD, of 4.1% and RSDy of 12%, and
96.6% with RSD; of 6.8% and RSDg of 12% respectively.
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1 %%

TR AAF IV [CoHpN305PS,)  (Fig. 1) (%, Bayer ftE23BR¥E L7=AHEY v RZABAITH D.

ORI O ELUEIL, &9 A2 L T2 mgkg, ST 0.05~0.5 mgkg, W HIET0.05~0.5 mg/kg,
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ATNAEEEHTHEKY) RBEBRATH S, ENOR WP OFREEEMEIT, BME, SEEORET
0.05 mg/kg, V&I T 0.02~0.05 mg/kg, T 0.05~5 mgkg Th 5 .

INLOEBEONIEL LT, TYVVRAAFAICONTIL, EASEBEEM 2k [LeMS 12k
RS D —FERBRE ] %, TR T ) R RICOWTE, FEOITERE Vc ks TR av N ST TR
BONTRHZ L 2 BEO—F DL E13b 5.

AlEl, MEENBARESDN T 2 =003 Lz TERAFREFDOT PV RAAF AR RN T 07 = )ik
ADFRRNTIE) VEIRC, FEHRESITE R IERE) ~OmEAEO TR O TORMEZ{T-
DT, TOMELHRET S.
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Azinphos-methyl Profenofos
S-(3,4-Dihydro-4-ox0-1,2,3-benzotriazin-3-ylmethyl) O-(4-Bromo-2-chlorophenyl)-O-ethyl-S-propyl
0,0-dimethyl phosphorodithioate phosphorothioate
CioH2N;05PS, MW: 317.3 Ci1H5sBrClIO;PS  MW: 373.6
CAS No.: 86-50-0 CAS No.: 41198-08-7

Fig.1  Chemical structures of azinphos-methyl and profenofos

2 ERAE
21 & OB
MROBEL AR (RREFAE AL OARFFRER) |, INE, MEROERE (5477 AX ha—)
Z 1 mm OS5\ EEIRT 5 F THEL TRV .
¥, BEHIHW TR G R OB G EI G & Table 1 1IZR L7z,



FEFOT U RARAFAR NI 0T = ) RADH A u~ 757 (FPD) IZ L5 E&EE 15

Table1 Composition of the formula feed used in this study

Kind of Group of Ratio .
) ) Ingredients
formula feed ingredients (%)
For layer Grains 60 Corn, Milo, Rice
Oil meals 27 Soybean meal, Rapeseed meal, Corn gluten meal
Animal by-products 1 Fish meal
Brans 1 Wheat bran
Others 11 Calcium carbonate, Animal fat, Calcium phosphate,
Salt, Paprika extract, Silicic anhydride
For cattle Grains 52 Corn, Lupins, Rice, Wheat
Oil meals 22 Soybean meal, Rapeseed meal
Brans 21 Corn gluten feed, Wheat bran,
Distiller's dried grains with solubles, Screening pellet
Others 5 Molasses, Calcium carbonate, Alfalfa meal, Salt

22 A ¥
1) T YURARATFIVIEREIFR

TV URAATFOVERES (FOGHSE T2ER, MR 99.1%) 25 mg Z IEfEIZHE > T 50 mL OR& Y
TR, TENAEMZTENL, BIERETTE N EZINATT VU AR A AT VR
WAL (ZOW 1ImLE, 7YV RAAFALELTOSmgaaaT5. ) .

2) m 7= /R AEARERR

77 xR AEREE (FEhis T8, Sl 99.0%) 25 mg 2 EMEICE-> TS0 mL O2E T 7
AAZ A, TENAZMZATENL, BICERETTE N Z2NATT R 7 = ) A AERERIR %
PR (ZOW ImL i, Yo 7=/HKAELT05mg2EAT5. ) .

3) IRAIEAER

ERICER LT, 7YV RARAFVAERERIR N N7 0 7 = ) R AFEHER 4 1 mL % 50 mL D4 &
7 T AZEREIZAN, FITHERE T 224- R AF AR E =T by (441) 22T, 1
mL FICEEIEE LTENEN 10 ug 256 T HIRAEHEFIR 2 TR L.

HIC, IROEEFKO—EEE 224N AFAXZ =T My (4+]) TIERIZHRL, 1
mL P EEK L LCTENZER 0.01, 0.02, 0.05, 0.1, 02, 0.5 KON 1 ug 2EHT D S5IRATEAER
Zanid L7z,
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5 7r YT A—hKY v Waters 8 Sep-Pak Plus Florisil

6) AT T T7 4 NH— BE LFHE HLC-DISK 25 (FL£% 0.45 um, EL£E 25 mm)
24 EEFIE

1 # H

B 100 g 2 - T 200 mL O =H 75 232 AR, K10 mL 22 THEL, 30 4 REE
L7ct, 7 F=FVU/L 100 mL 2%, 30 /3R VIBE TR L7z, 300 mL ©7Z2 97 T 2=
77 —RIOTICES, hitige A% (5 B) TWRSIAB L%, BRakOESE27E =
UL 50 mL TEFL, W5 AME L. AiiE 40°C LT ORI TIEE A ERET D % CRUT R
Lizth, BRI A LS THELZ., vYZa~dtr—7T% > (7+43) 10 mL (#3EE 20 mL)
ZIEMEICIN A TEREM AL, 10 mL O et OIS I AL, 3,000xg T 5 i 0ok L7
%, EBAEEA T TT7 4V E— (LR 045 pm) TAHBL, FUWRE I/~ 777 4 —|C
i 2B & LTz,

2) TREBIA~Y NS T T 4 —

AERRIR 5.0 mL 27V 7 a~ h 77 7IZFEAL, TV UVRAATFAROIT BT = ) KAN
AT 2 H53% 100 mL D723 7 7 2225 L, 40°C AR OKIBTIEE A ERL[ET 5 F Tt
Wi LTott, BRI AZESTHE L. FREZ a~ 87T 7 O%M% Table 2 (1278 L7z,

X2 mL EINXTEREMEENL, I— Ny AT Lhra~v N7 T 74— kT 53k
Wi e L.

Table2  Operating conditions for GPC

Column Shodex CLNpak EV-2000 AC (20 mm i.d.x 300 mm, 15 pum)
Guard column Shodex CLNpak EV-G AC (20 mm i.d.x 100 mm, 15 pum)
Eluent Cyclohexane-acetone (7:3)

Flow rate 5 mL/min

Fraction volume 70~120 mL

3 A=KV TV hTArIu~w NTT7 40—

7Y h— M)y DEERFEIZERE L, TONFTY S mL ThH T AEPEE L. REHATR
FESHEICAN, BEEA~FY 2 mL$OT2EEESRL, WREIER 72 ) VL h— R v VI
Iz, WREAFETAFIO LS ET 5 £ Tt S8/,

S50mL DT I A2 70 PV — ) vy PO TIZESE, ~FHhr—T7k M (1743) 15
mL ZMZCTVURARAFIVERNT 0T = )R ARERSE, WHKZE 40°C LLFOKIBTIEE
A ERLET D E CRIERME Lo, EHRT A ZiE-o THE L7z,

224- R U AF AR B =T R b (4+41) | mL % ERECNZ CTEREMERNL, TAa~
N7T 74— HRBHAIR & LT,

4) HTAI/ma~bsIIT74—

SBHAT N OB IR SIERER A 2 uL A WA a~ 7T 7I2EAL, 7a<w b7 9 L8557

Bonirsa~ 77 AN E—7 HEZ RO TREMEZIERL, REFOT7T VU FRAXTVE
k7 a7x ) RAREREH L.

B, TEEOHMES Scheme 112, HAZa~ 757 4 —OHIESA:% Table 3 IZR L7T-.
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Sample 10.0 g

——add 10 mL of water and allow to stand for 30 minutes

—— add 100 mL acetonitrile and shake for 30 minutes

— filtrate with suction filter (No.5B)

—— wash with 50 mL of acetonitrile

—— evaporate to dryness under 40°C and dryness with N, gas

—— dissolve in 10 mL (cottonseed; 20 mL) of cyclohexane-acetone (7:3)
— centrifuge for 5 min at 3,000xg

— filtrate with a membrane filter (0.45 pm)

GPC
—— apply 5 mL of sample solution

—— collect 70~120 mL fraction

—— evaporate to dryness under 40°C and dryness with N, gas

—— dissolve in 2 mL of hexane

Sep-Pak Plus Florisil cartridge (910 mg)

—— prewash with 5 mL of hexane

—— apply sample solution

—— wash flask with 2 mL of hexane and apply washed solution twice
—— clute with 15 mL of hexane-acetone (17:3)

—— evaporate to dryness under 40°C and dryness with N, gas

—— dissolve in 1.0 mL of 2,2 4-trimethylpentane-acetone (4:1)
GC-FPD

Scheme 1  Analytical procedure for azinphos-methyl and profenofos

Table 3  Operating conditions for GC

Column Rtx-200 (0.25 mm i.d.x 15 m, 0.25 um film thickness)
Column temp. 70°C (1 min)—20°C/min—250°C (4 min)

Injection mode Splitless

Injection temp. 250°C

Carrier gas He 2.0 mL/min

Hydrogen 75 mL/min

Air 100 mL/min

Make up gas He (30 mL/min)

Detector FPD

Detector temp. 250°C

Injection volume 2 pL

3 BRRUER
3.1 MREH
FHELL 72 0.01, 0.02, 0.05, 0.1, 0.2, 0.5 %N 1.0 pg/mL OFEHBAIEAER 2 pL &x H A7 v~ |k
77 7WHEAL, fFbNics a~ NI T AOY— T HEE) D RER A ER LT,
ZOFER, W OMER L b 0.02~2 ng OFIPH THS 285 B2 R LTz,
32 FOAREI a~ T T 4 — Ot
FIMREI O~ NI T 7 4 —ICBIFDTVUHRAAF IR RT 07 = )k ADEH S O & AT
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7.

I mL HIZKRIEL LT10pg B0 T HEEREZTHRL, SmL ZIEMICE Y, WE Lk, 7
aAF =T by (743) 10mLIZEMREL, 24 DD IIRHE I u~ 7T 7 4 — |9 5k
Wik L, 60mL 75 130 mL (2331} DI HE 7y ORI 2 fedd LT-.

ZORER, Table 4 ODEBV TV URAAFARONT 0BT 2 /) RAE 7 a~dHhr —T& R
(743) T 70~120 mL DX TEEH L TNDH Z b, RIETIX70~120 mL OB 25T 52 8 &
L7-.

Table 4  Elution pattern from GPC (standard solution)
(%)

Fraction volume (mL)
60~65 ~70 ~75 ~80 ~85 ~90 ~95  ~100
Azinphos-methyl 0 0 0 0 0 0 0 2
Profenofos 0 0 1 29 54 13 0 0

Fraction volume (mL)
~105 ~110 ~115 ~120 ~125 ~130 Total
Azinphos-methyl 26 46 14 1 0 0 89
Profenofos 0 0 0 0 0 0 97

33 =NV hTLra~v NTTT 4 —ORE

=RV ATLIa~ NTT7T7 4 —IIBIFDLTVRAAFARNRT 0T = )R AORHE Sy
DB AEAT o712

I mL HFICKREE LTI pg 25 AT HEMERZR L, 1| mL 2 EfEICE D RLE L2, ~%F
P 2mLIZEfREL, 24030 — RN vy hThra~v NI T77 4—I2LV, 0mL 25 30 mL 2
B DALy ORILR 2 Rl LTz,

ZDFER, Table 5 DERBV TV URAAFARKRNT BT = ) RAFI~FY =T (1743)
T 0~15 mL ORXGTHEHLTWDLZ MG, RETHEAFY L —7 1 M (17+3) 15 mL THEHT
HTZEELT.

Table 5  Elution pattern from Florisil cartridge (standard solution)
(%)

Fraction volume (mL)
0~5 ~10 ~15 ~20 ~30  Total
Azinphos-methyl 52 50 1 0 0 103
Profenofos 100 0 0 0 0 100

34 TRV a~< 7T 7 4 —DOE
A a~< 777 4 —DRERMFIZOW THRT 21T 7.
TTAT=NVAY) DA Y — el T 5L, BERO VAR ANMET L, WINEIGERIZ IS
HIWENAECTeTesd, T AT —=ADRGED LI TWRNA U — M2 HWHZ & & LTz,
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TF, MEMOHMKE (A7 TAA e —, JVLA VT TANA, TILT7NT7~A) ZHW,
RIBIWE-THEIEL, Zua~ b T L8%Ek LTz, ZORER, T7TVUVRAAF AR 07 = /KA
DEBEHETDHE—2ITGRD N, B, TAT7NT 7L T VU RARXF IV ERFFRE
WA+ 2 E—7 OBEMBHER SN, GC-MS ZHWTYEE —27 O~ A AT MLVEHIE L
e A, TUVVERAAFILDOT AANRYT MLEDO—E AR LT,

BB, EWEORTHELNIZ r~ T AO—FI KT GC-MS TH LN Yi%E —7 D~ A
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Fig.2  Example of chromatograms and mass spectra of azinphos-methyl in alfalfa hay
(A) Chromatogram of sample solution of alfalfa hay (not spiked)
(B) Mass spectrum of azinphos-methyl in standard solution
(C) Mass spectrum of azinphos-methyl in contaminated alfalfa hay
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3.6 WINEIGEER

Bl Akl (RBEEE AL OHAFEER) |, hERVCHMEILT VUBRAAF AR R T = )R A
& LT50 KTr3,000 pekg FHY B2, FWHE (A 7T AZX M=) [T VURAAF RIS
07>z /ARAL LT S50 RON10,000 pgkg FHY &5 E N ERMN L 72k 2 -HWT, RIEIZHES Tor
Mra 3 [E9EE L, [FIERE OWER USE 2Rt Lz, TOREIL Table 6 DL B0 THY, 7VUIR
A A FVOFEL AT 76.3~117%, & ORI UG ITFRHERERZ (RSD) & LT 2% FTho
7o, F£72, a7 RAOFEEIERIL 88.0~120%, T DMK UFEEIL RSD & LT 10%LL FTH
277,

7ok, WNEGREBR G oz a~ 7T LA0O—fil% Fig. 3 1R~ LT-.

Table 6  Recovery test of azinphos-methyl and profenofos

(%)

Spiked  Formula feed for - Formula feed for Wheat Cottonseed Ryegrass straw

level layer cattle

(ng/kg) Recovery” RSD” Recovery” RSD” Recovery’” RSD” Recovery” RSD” Recovery” RSD”

, 10,000 783 ( 42)
Az:f;‘y‘f' 3,000 104 (24) 787 (43) 84 (17 112 (46) -
50 104 (33) 763 (12 ) 111 (20) 117  (33) 887 ( 88)

10,000 88.0 ( 3.4)

Profenofos 3,000 929 (10 ) 966 (3.5 985 (10) 114 (45 -
50 110 (07) 105 (77 110 (28 120 (08 994 (3.7

a) Mean recovery (n=3)

b) Relative standard deviation of repeatability
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Fig.3 Example of chromatograms of recovery test
(A) Standard solution (The amount of each pesticide is 1 ng.)
(B) Sample solution of formula feed for cattle spiked each pesticide at 50 pg/kg

3.7 E&EFREOHWH TR

RIEIZ R DERTRAMRT 272018, At (FLHAFEER) ROEKE (5477 A bna
=) T VURARAFARK NI 0 72 ) AHRAL LTS5 KON 10 pgkg FIYEE, FMEICT VR
AAFNFRT 0Tz JRAL LT 10 HON20 ugkg Y B2 ZNENEN L7=REE VT, Ak
WIS TOfrE 3EIFEmL, Bl —27 O SN tE R 7.

ZORER, BoNlZE—27® SN R 10 ERDBEX, TIVUVRAATFARRT T = /) AR,
25 nghkg (513 10 ugkg) T 72723, Table 7 D LBV FRINE S pgkg (FREIL 10 pgkeg) (281
LB CIE, T UV AR A ATV TIH RN 108~128%, MK LIS ITFHAHEHERF2E (RSD) & L
T 9.1~23%, 7B 7= /KA TEEEEIER 100~151%, K UKL RSD & LT 9.5~23% CTh - 7.

WINE 10 pgke (FRF21E 20 pgkg) BT BT, 7YV HR A AT TIEEHEIILE
90.9~110%, #u UKL RSD & LT 3.9~13%, 707 =/ ARATIHEHEIER 105~112%, MK L
FEFEIZ RSD & LT 1.4~83% E I FIERIFRFERTH - 72,

PLEDOFER NG, RKIEOTEE FIRIZZNZEIL 10 pgkg FRZEIX 20 ugke) BETHL EEZ LN,
F7o, BMHETRIZE—27 D SN A3 R DRENGZNEN 2 ngkg (HEIL3 pgke) BRETHD
RS b,
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Table 7  Recovery test to define the limit of quantification

(%)
] Formula feed for
Spiked level cattle Ryegrass straw Cottonseed
(hg/ke) Recovery’ RSD” Recovery” RSD” Recovery” RSD”
Azinohos 20 - - - 110 (3.9
Inegwd 10 90.9 (13 ) 108 12 ) 128 23 )
5 108 a7y 111 (91) - —
20 109 ( 3.7)
Profenofos 10 112 (14) 105 (83) 151 23 )
5 131 (13 ) 100 (9.5) - -

a) Mean recovery (n=3)
b) Relative standard deviation of repeatability

3.8 I[AEER

ARIEOFBUEE 2 & 2720, EEARHT X 2 ISR 2 5206 L7z

LBkl (FLAAEREH) LOHHE (TVT7 707 75,) [T PV RAAFAR ORI a7 x )/
RAL LTENZI 100 pgkg MM EZ I U302 AV, MEEN B ARSI v & —Z R
JEpT, WMENEAN~A 2 b v Ui, REEEER A SES SOt v & —, WSIATBUEN R
MOKPETH B 22 it o 7 — IR B A, e thErr 2 —, FEdts 22—, FEzs 2
— RIS ORIFLIE 2 > 2 — D3 8 3B T IR 4T 4 FEhi L 7-.

T UTRAATFIATONTORERIL Table 8§ D LB THY, EEEEITIE, FHEIET 88.0%,
Z DEANMGR UKEEE o OV i EURE EE L& N EAVH R (R 2 (RSD, X TF RSDR) & LT 72%K WY
9.7%Td Y, HorRat |% 044 Tho7-. £/, FAFETIE, FHEIGRIL 99.3%, € OENHEGK LK
FE R VR M BURS B 132 24 RSD, LY RSDg & LT 4.1%K% T 12% T Y, HorRat X 0.54 TH -
7-.

7Tz ) IRACONTORERIE Table 9 O LY THY, EAEETIE, FHEIERIT 92.4%,
Z O EWNMER UK K OV BUSEIZZ 24 RSD, XY RSDg & LT 7.0%& N 14%ThH Y,
HorRat 1% 0.65 ThH o7z, T/, @HETIE, FHEUGET 96.6%, +OENMEEIR UK K O=EMH
BURS 132 E 4L RSD, ) (N RSDg & LT 6.8% M TN 12%CT&H ¥, HorRat (X 0.56 Th o7z,

BLAETE R DT 2 R A A FUZOU T HorRat 28 0.5 % Flal> TV 7223, ioofE (0.54, 0.56 KO
0.65) LWL THRICEENH-T-LiTB 2 bhen-oT-.

BEOTD, KFRBBCHEMA LT A7 a~ ~ 7T 7 OFFES % Table 10 IR L7z,
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Table 8  Collaborative study results of azinphos-methyl
(ng/kg)
Sample
Lab. No.
Formula feed for cattle Alfalfa hay
1 89.6 97.5 112 113
2 96.9 92.1 91.8 105
3 96.9 99.5 116 112
4 774 83.5 93.5 95.0
5 84.1 96.7 94.3 91.6
6 92.0 80.8 85.7 84.1
7 83.4 83.0 112 107
8 85.0 70.1 90.7 84.8
Spiked level (ng/kg) 100 100
Mean value” (ng/kg) 88.0 99.3
Recovery (%) 88.0 99.3
RSD, ” (%) 7.2 4.1
RSD;? (%) 9.7 12
HorRat 0.44 0.54
a) n=16
b) Repeatability relative standard deviation within same laboratory
¢) Reproducibility relative standard deviation
Table 9  Collaborative study results of profenofos
(ng/kg)
Sample
Lab. No.
Formula feed for cattle Alfalfa hay
1 97.7 103 107 110
2 86.8 82.4 76.8 90.6
3 86.7 104 113 101
4 80.8 82.3 81.8 88.4
5 943 97.9 102 89.5
6 74.6 66.9 90.9 83.1
7 102 103 106 115
8 116 100 96.4 94.1
Spiked level (ng/kg) 100 100
Mean value” (ng/kg) 92.4 96.6
Recovery (%) 92.4 96.6
RSD, ” (%) 7.0 6.8
RSDR? (%) 14 12
HorRat 0.65 0.56

a) n=16

b) Repeatability relative standard deviation within same laboratory

¢) Reproducibility relative standard deviation
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Table 10  Instruments used in the collaborative study

Lab. No. GC ) Column )
(i.d.xlength, filmthickness)

1 Agilent Technologies 6890N RESTEK th—ZOO

(0.25 mmi.d.x15 m, 0.25 pm)

RESTEK Rtx-2
2 Agilent Technologies 6890N 5 ) x-200

(0.25 mm i.d.x30 m, 0.25 um)
3 Agilent Technologies 6890N RESTEK th—ZOO

(0.25 mmi.d.x30 m, 0.25 pm)
4 SHIMADZU GC-17A RESTEK Rix-200

(0.32 mm i.d.x30 m, 0.25 pm)
5 HEWLETT PACKARD 5890 RESTEK Rtx-200

SERIES II (0.25 mm i.d.x15 m, 0.25 um)

6 Agilent Technologies 6890 RESTEK Rtx—ZOO

(0.25 mmi.d.x15 m, 0.25 um)
7 SHIMADZU GC-2010 Agilent DB-210

(0.25 mmi.d.x15 m, 0.25 pm)
8 Agilent Technologies 6890 J&W DB-200

(0.25 mmi.d.x30 m, 0.25 pm)

4 F&®
HAZ v~ 777 (FPD) ZHWIEEEFOT VU RAAF VKNI a7 = )R ADEREIZON
TR LIcE 2 A, RORREST.
1) TOURAAFARRT BT = /)78 AEHER O ERRE 0.02~2 ng O#iPH CEARMEE R LT-.
) RIECEIOVTOUVRAAFARKNT 0T = ) RADERZY T HE—7 OiR%Z LI-fEER, 1hEY
— 73RO Lol
3) TYVUVRARAFNKROYT 0T = /)R A% 2 BHEOBGEER, NEKOMFEIC 50 LT 3,000 pgkg,
HZPORLT 50 K TF 10,000 pg/kg 2 Ehn LENEIGRER 2 S U 72 fE 5, PRHIEIRITT VR A A F
VT 763~117%, 7R 7 x /) HRAT 88.0~120%CTH v, M UFEEIIFHIHERERA= (RSD) & LT,
TUVIRAAF VT 2%LLT, 787 = ) HRAT 0%, FORERENR S L.
4) KIEZEDTPURAAFAROT T = ) RADEREFIRIZ 10 pgke (F%EIE 20 pekg) , #Hi
TRRIE 2 pg/kg (31T 3 ngkg) BETHD EEZ LN
5) BLOEEIR OB T VU RARAF AR OT 07 = ) AR AL LTERER 100 pgkg Y82 IR
MU 7z5k 2 T, 8 BUBRE TARBIC KL A AR Z I L=, TORER, TV URAAT IO
WTCOBRCA RN I 1T 5 I EIERIT 88.0%, T =R PN UK EE K OV 8] P ERUAS 2 | T RH el Y 7
(RSD, X T*RSDg) & LT 72%&%109.7%CdH Y, HorRat (X 044 Thotz. Fi-, @REIZBIT D
EIEINERIE 99.3%, £ D= UNEE & O MBS RSD, TN RSDr & LT 41%M4 T 12%T
» YV, HorRat!X0.54 TH-o7-.
a7 x ) RATOWNTORGEEHI I T 2 BT 92.4%, £ OSEPNMEGR UREE & OV M
BUFSEE X RSD, X UX RSDgr & LT 7.0%M% N 14%TH Y, HorRat (X 0.65 Tho7o. F7o, #HEIZE
F B FEIEIERIE 96.6%, & DMK UREEE K OV M BB L 1 RSD, XY RSDg & LT 6.8%K% TN
12%T& Y, HorRat % 0.56 TH-7~.



FER DT PR ARAFAR NI 0T 2 ) RADHT A7 u~ v75 7 (FPD) (2L 5 EEE 25

#OB
HFERERICSIN L T I2W M EE AN AR RO v 2 —ZEENSERT, MEEA~ A a2 bF v
MA S M OEERRERFMSES2 ot X —OFLITEH OB LR LET.
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