SN

th i A R FE H N R AT T AR

SN/T 0148—2011
A% SN 0148—1992,SN 0153—1992,SN 0154—1992 SN 0155—1992 SN 0161—1992 %

HEHAKREXRPFANBRAGZKEE
mllmxE SEeENSHEeEE-RILE

Determination of organophosphorus residues in fruits and vegetables for
import and export—GC-FPD and GC-MS methods

2011-02-25 £ 7 2011-07-01 £ He




SN/T 0148—2011

it

(1]

AR HERIR GB/T 1. 1—2009 4 H MM 2 &

AARAEAEE SN 0148—1992( KR P HRB MR E BB /715 .SN 0153—1992( i 1 K H
T I BB B R K 7 25 ) SN 0154—1992¢H O K R b PRz B W BB 1) . SN 0155—
1992¢H HAK RPN EBHRE BB ). SN 0161—1992( i DK R FHEMNBRBEERB ).
SN 0189—1993( i A KR P =MmBt R B BB B 735, SN 0196—1993¢ i O I bk L FL B 58 5 B4
HJ7¥) SN 0278—1993¢ i Mg 3¢ F Y B B 5% B8 4G 30 J7 ¥ ) . SN 0288—1993¢ 4 17k B e {5 i B 3%
HERE I ). SN 0291—1993¢ il KR AE FEMHBRZESB ). SN 0334—1995¢ i 1
KRBERT 22 ARG ZRERE T H).SN 0342—1995¢ B O K RFREASRH.ZEAHH
BEBRKE I ) SN 0344—1995¢ i LI /K 5 F I BE AR B 7% B9 G 30 7 35 ). SN 0354—1995¢ 4 1 7k 5
PRAFBERBELITIE) SN 0599— 1996« O /KRhEKBREERB H ).

AFR¥ES SN/T 0148—1992 % 15 TARHEM L, FEHARTILIT .

—— R H 1 15 MRAEF K 30 T E 70 I |

— T BIER S HE

— MR THERS>ANE.

WHEBE MM R LN E RS R T, 2 08 #9846 7R & R 215X 6% F1) 0 31T .

FAREHEFRAEATRESEZRSREHFHED,

PR ERN . PEARLKNEEINBASBBREER FEARLEHMESREABS RIS
R PHEAREMEHNEEAZRREER . PEARKNEEAEABEREE.,

AEETEREAN AL BB KSR HEE ERE B EER. 208 k.,

AR AREBERERNH IR A EAERLR

——SN 0148—1992;

——SN 0153--1992;

——SN 0154—1992;

——SN 0155—1992;

——SN 0161—1992;

——SN 0189—1993;

——SN 0196—1993;

——SN 0278—1993;

——SN 0288—1993;

——SN 0291—1993;

——SN 0334—1995;

——SN 0342—1995;

——SN 0344—1995;

——SN 0354—1995;

——SN 0599—1996,



SN/T 0148—2011

HEOKRFEXPENHRREREE
wmWFTE SEEIEMSHEGE-RIL®

1 EE

AVRERE TR RGP EER PR SRR BE 08 2 SRR S BT RS
WEER AETLBE VR BB KB SO S B R R R B B T KRR
B EALAR R R B R B R AR B ST X B R R 2
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2 AERE

HaP ARG RELEZIERI T Envi-Carb/PSA /MEBRL, WS . E X5, IS HAKE
(GC-FPD) M A 3% B i i (GC-MS) W & , SMR ik E & .

3 W

Bk 75 A LB AL, BT R R Sl Ko BB F K

ZIE B g,

PER WA gt

R AR,

ZBRTE - AR A,

PIEH-F 2R (65+35, k) . BB 65 mL HER(3. 2)F1 35 mL 2 (3.3),1B4.

TKFBREE 550 CHBE 4 h, ETRBARHZER . FHEHREFPEH.

S 140 CHEA W ETHREARNEZR U THEHREPEH.

Envi-Carb/PSA B4 /Mt :500 mg/500 mg/6 mL (A Fr#E £ Sigma-Aldrich/Supelco 4y
Al A Y E
3.9 T0FENLBEICR AR IR A/ =950 AR AL,
3.10 FRMEFE '
3.10. 1 FRAEGEAS IS 2 BIMERRFRER 10. 0 mgEHAIFEITE N 100270 WA BARHEW T (3. 9) T/h
AR, A BHNRE®,. BB E 100 mL ABHP . AAL B ZRIE R /DR PR, i RERAAE
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BPHACRIEBEERZZE RS, BLRAR M Z B E N 100 mg/mL, 0 C~4 CHR AR,
%H.

3.10.2 BAWMEMEHR B 0OMENBELRAGS N4AH,HBEB 1 FRHAN BESKAGEMNSE LB
Wi B AE , B — HER R B — E R FE AR B BN RAGE R B HNEAR —FBAT ACRIERBER
ZIRE L BCHI R 4 HRZRAMEMSHR. SHAIEERESILE C. 1~E C. 4,

3.10.3 BAWUETAER 66 T H 2 B8R R IR & b i 2 W00 T8 B0 7% Vi BE AR E TAE M

4 {UEEMIEE
4.1 SAEAE . KGR
4.2 SAHEBERIEN :-RERF
4.3 MK FEEEO0.1mgHO
4.4 7ZAE#.100 mL,10 mL,
4.5 FBWEE.20 pnL~200 pL #1100 pL~1 000
4.6 PEIB.LO 50 mL A 15 mL HEE,
4.7 10 mL B2 B iR4E .
4.8 JEIRIRARE.
4.9 E.LHLA 000 r/min),
4.10 A4,
4.11 B,
4.12 L.
5 EmHE5RE
MET B AP B A £ HWERRA WS, ¥4 mF
RN TE R R, B E, A FE & A SRR FR P, B LR RE
mZAERERRERBY & E
6 REEEL
6.1 RE

FREUIY A 10 gOR 5% 0.01 @), B F 50 mL AR E.LEH, A 10 mL ZEER, & H R
2 min, HMAL 4 g TKGBRERM 1 g AL, 5 L EFRIZURY 2 min 5, L 4 000 r/min % # & .0
4 min, ;UK ZIEEEA S — 50 mL B.L0%,H 10 mL ZHEERER—K, &3 RBRHFMA 1 g TK
BEREE , BIZUIR %5, LA 4 000 r/min BWHEE.L 1 min, BH FERIFEEZES 1 mL45 CTHK),
#ak .

6.2 #L

Hf ENVI-Carb/PSA /ME(S. )R AEB AR BERE L, 56 5 mL FER-H 3RS 7 (3. 5) B ik
/NEE RIFIREL N 1 mL/min, K 6. 1 $REBUE L /ME, B A 10 mL K- B3R 5 37 B ok £
VBT 10 mL KA EAE, BEF 40 CTRAKEIE 0.5 mL, iIZRZBEARZE 1.0 mL, it
GC-FPD 5 GC-MS 4} #7 .
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6.3 ME
6.3.1 {UF|WEKH

6.3.1.1 SAMEFNLHEFKMA(GC-FPD).

a) %M :DB-17(30 mX0.53 mmX0.25 pm) A% BB H A Y H;

b)  HEFRFHREF :100 CLREFF 0.5 min, RJFLA 15 °C/min FHRE 250 C,{{$% 20 min;

o) ER AR HE>99.999 %, EHERK, HEH 10 mL/min;

4 #HEORE 200 C;

e) HEEEE .2 pl;

D BRI R TR

g) RWEHEE 250 C,

6.3.1.2 SAHEIE- %K

a) gt :DB-5MS(30 mX0. 25 mm XO0.

b) HAEFABEF:60 CHEHF 6 min,
280 C ,f#4F 6 min;

o) EAARHE=>99.99

d) FHEEOEE:220 C;

e) FHHER.1 pL;

£ BRI AR TR,

g) HWFRTHEBEEED:70eV;

h) B F IR B - 200 °C;

) GC-MSE:MORE 250 C

P OEEETEN.E4ME
BT e B B )
WERE. 1, K€%

Y E;
FEZE 250 C,HLL 15 C/min ABZE

5 120 kPa;

TEERT.FSAED, 1,54
I B 5 B9 JF 4R i (6] 1 3 B B ] 2

6.3.2 SHEBEENE

ENBBETERET K B Yy 5% B 0 & B AE O, e e T
BUMLE AR E TR . ML W R REEE AN, RS ’E
T B 2R T R R R ) 3 R E S ST, PR ERRS ZHRENE. 766.3.1.1
BIERAET 70 R HUBEAR 2576 M 3 (0L 948 B B 18] L 7 2k 040 tH BR S LB 7 B 9% B. 1,54

GBS LA C. 1~ C. 4. IRHIS5 R B0, B0 A v o B 7 B AT
6.3.3 SHEGE-FEENE

% 6. 3. 1. 2 0 38- BT AR AF T BEATRE S U E , 0 SR WA B8 et R S AR ME VR MM — 30 (£0. 5%, 3F H
FEANBRE 55 FORE T3 18 o, T 8 5 A0 5 - 289 o B, 17 LT 0 485 10 B 77 WA B OG5 P M 5 0 S T A —
B, W RTHI A i R AF X R A . S - T S P AT X B TR R R IR E N 1.

R ERASHEESE-REEERENENBEFEERALFRE

X EFEE/% ) >50 >20~50 >10~20 <10
RIFR AT RZE/ % +10 +15 +20 +50
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6.3.4 ZARKK
BRA IR S, 3 BRI B RAFAT

7 &RitEERR

AP EMHANBERARERERNDIHRE.

A, X, XV

X, :_Ki_x_i;_ N G B
B

AR EAIBRARER, R NZERET W (mg/kg) ;

— BB P ERA B RS R E R (RIER) ;

TR P ERAENBERANEHREER);

Wl TAER PSR BRI, B AL RO B2 S (ng/mL);
—HBRBRAEFEB, B RHZEF (mL);

—BAHBRRENRETR, AR (D).

YR e oxy

8 WMERRSEIWE

8.1 WX

AFEPSHAEENEY HER BT N DRE T ER D ERE S s
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8.2 M

WH ERFHAF N ILEHF ER AT HAT HER 45 HFHE. RET
70 FARGAR R MK P Y E R BHES ALK G. 1.
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B F A
(REMEM R
TOMBEMHRAMAR
FAD TOMANBRKAEMAESR
Fg | ®HX&EK TXHK SFR x4 F R CAS & Y
1 BEE dichlorvos C.H,;CL,0,P 220. 98 62-73-7 97.0%
2 P acephate C.H,,NO; PS 183,17 30560-19-1 97.5%
3 BB cadusafos CioHz5 O, PS; 270. 39 95465-99-9 99.0%
4 HIEH dicrotophos Cs Hys NO; P 237.22 141-66-2 97.5%
5 ZHB disulfoton Ce Hi5 O; PS; 274. 4 298-04-4 95.3%
6 SR dimethoate C; H;; NO, PS, 229, 28 60-51-5 98.0%
7 FEXHBE | parathion-methyl | C;3HioNOsPS 263.21 298-00-0 98.5%
8 £ 2 chloropyriphos | Cs Hy; C;s NO; PS 350. 59 2921-88-2 99.5%
9 T B pirimiphos-ethyl | Cys Hy N3 O3PS 333.39 23505-41-1 98.5%
10 B fenthion CioH,; 05 PS, 278. 33 55-38-9 97.0%
11 X propaphos Cy HisCLLO, PS, 345, 25 34643-46-4 93.5%
12 EHB phoxim Ciz His N, O, PS 298. 3 14816-18-3 98.5%
13 KEBs ditalimfos C.: H,,NO, PS 299, 28 5131-24-8 99.5%
14 =B carbofenothion Ci: His C1O, PS; 342, 87 786-19-6 95.0%
15 =B triazophos C1:Hys N; O, PS 313.31 24017-47-8 81.0%
16 Ik 0 L pyridaphenthion | Cj, Hi;N.O,PS 340. 33 119-12-0 98.0%
17 RIA; LR phosmet Cy H,NO, PS, 317.32 732-11-6 98.5%
18 HEH trichlorphon C.H;Cl,0,P 257. 44 52-68-6 97.0%
19 KRR ethoprophos Cs Hyy O, PS, 242, 34 13194-48-4 93, 0%
20 B phorate C: H,; 0, PS; 260. 38 298-02-2 94, 5%
21 2ER omethoate Cs H;, NO, PS 213.19 1113-02-6 97.0%
22 R B demeton Cs Hy5 O PS; 258. 34 8065-48-3 98.0%
23 sl 34 diazinon Ci: H;N; O, PS 304 333-41-5 96.0%
24 B dyfonate Co H;5 OPS, 246. 33 994-22-9 95.0%
25 REES iprobenfos Cis Hz OsPS 288. 34 26087-47-8 94.5%
26 0 B isazofos Cy Hy; CIN; O3 PS 313.74 42509-80-8 95.0%
27 ERFEFE | chlorpyrifos methyl | C; H;Cl;NO; PS 322.53 5598-13-0 98.5%
28 pagE =R paraoxon Cio Hi NOGP 275. 2 311-45-5 99.0%
29 AR B fenitrothion Cy H,: NO;PS 277.23 122-14-5 97.5%
30 REBE bromophos methyl | Cs Hy BrCl; O; PS 366 2104-96-3 99.5%
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F A (8D
s LD & FLAR 4rF ARXF 43 F A CAS & gl >
31 R bromophos ethyl |Cy, Hy;, BrCl, O3 PS 394.05 4824-78-6 98.5%
32 EE 1 fosthiazate Co H;sNO, PS, 283. 35 98886-44-3 96.5%
33 HIRBE profenofos Ci, Hy; BrClO; PS 373.63 41198-08-7 95.0%
34 LB ethion CyH,, 0, P, S, 384. 48 563-12-2 98. 8%
35 HOE B edifenphos Ci. H;;0,PS, 310. 37 17109-49-8 93.5%
36 TIH, s 7 pyraclofos 77458-01-6 97.0%
37 |- coumaphos 56-72-4 97.5%
38 FR i B methamidopho 10265-92-6 98.5%
39 14 1R B sulfotep Cs Hy O5 P, S, 3689-24-5 94.0%
40 BT B terbufos Cy Hy Q, 13071-79-9 93.0%
41 AR monocrotophos 223.16 6923-22-4 97.5%
42 2k B dichlofenthion 315. 15 97-17-6 98.5%
43 B bR B fenchlorphos 299-84-3 98.0%
44 A MEIERE | pirimiphos-met 29232-93-7 99.0%
45 pogiit:d parathion o1t NOs 56-38-2 99.0%
46 AREEHE dimethylvinphos Cy H10Cl; O, P 71363-52-5 99.0%
47 B isophenphos 2 NO, 25311-71-1 91.0%
48 BEH phenthoate 1704 2597-03-7 96. 6%
49 R FMBE methidathi i N, 302. 950-37-8 98.5%
50 5B | phosfolan me sHy, N 227. 2 14731-55-2 97.5%
51 %K B famphur oHis 325, 52-85-7 99.0%
52 KRR phosalone 2310-17-0 98.5%
53 FH 25 L azinphos meth 86-50-0 99.0%
54 TR dibrom P 300-76-5 98.0%
55 K B phosdrin C;Hy;O6P 224.15 26718-65-0 92.0%
56 B Z 3wk thiometon Cs Hy5 O, PS; 246. 35 640-15-3 92.0%
57 ()20 propetamphos Cio Hy NO, PS 281. 31 31218-83-4 94.0%
58 Z B etrimfos CyoH; N, O, PS 292. 29 38260-54-7 96.5%
59 Bk phosphamidon CioH,,CINO;s P 299. 69 13171-21-6 95.5%
60 HE B trichloronate Ci H1,Cl; O, PS 333.6 327-98-0 96.0%
61 ORI BLBE malathion Cio Hys O5 PS, 330. 36 121-75-5 99.0%
62 HRZYBE | isofenphos-methyl | C,, Hy, NO,PS 331. 37 99675-03-3 96.0%
63 7K i B B isocarbophos Ci H;sNO, PS 289. 29 24353-61-5 95.0%
64 o B quinalphos Ci, H;s N, O, PS 298. 3 13593-03-8 96.0%
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x®AED

Fg | $XE8%K EXHHK AFX x4 FRE CAS & WE>
65 AR tetrachlorvinphose | C,, Hy,Cl,O, P 365, 96 22350-76-1 99.5%
66 R iodofenphos Cs HyCL, 10, PS 413 18181-70-9 97.5%
67 R phosfolan C;H;,NO, PS, 255. 29 947-02-4 97.5%
68 BE triamiphos Ci. Hiy N, OP 294. 29 1031-47-6 96. 3%
69 BB EPN Cu Hi, NO,PS 323.3 2104-64-5 99.0%
70 LEA B azinphos ethyl Cy; His N; O3 PS, 345, 38 2642-71-9 97.7%
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W F B
(BT R RO
BH B K ZS GC-FPD KI5 £ ¥ iE
% B.1 BHBRYG GC-FPD £l S £ 4 F
we| axan | FEUA L WEER o e | mmn | RERR ) WEER 4,
min mg/kg min mg/kg
1 BHEB 4.733 0.01 1 36 bt s 5 21,968 0.01 I
2 B R 7.139 0.01 I 37 IR 25.171 0.01 1
3 WA 8. 043 0.01 I 38 BB 5.531 0.01 m
4 HIAH 8. 821 0.01 I 39 RIER 8. 288 0.01 m
5 Z R 9.196 0.01 I 40 BT 8. 740 0. 005 m
6 R 9.519 0.01 I a1 | A 9.095 0.01 It
7 B % B 10. 155 0.01 1 42 KB 9.481 0.01 m
8 F 5F i 10. 397 0.01 I 43 Rk 9.988 0.01 mm
9 W I 10, 533 0.01 1 44 PR LW I 10. 204 0.01 m
10 BB 10. 843 0.01 I 45 X i % 10. 481 0.01 il
11 (LR 11. 483 0.01 1 46 AEEhE 10. 817 0.01 m
12 FHB: 11.878 0.01 I 47 F 0B 10. 927 0.01 m
13 KE# 12. 493 0.01 1 48 BWEH 11. 614 0.01 il
14 =B 14,126 0.01 I 49 REMBE 12. 335 0.01 m
15 = 15. 322 0.01 1 50 B i o B 12.876 0.01 I
16 Ik B2 B % 17.938 0.01 I 51 A 15. 375 0.01 il
17 . B 19. 424 0.01 1 52 RATBE 18. 837 0.01 il
18 HHES 5.328 0.01 1 53 A B 22. 955 0.01 i}
19 KB 7. 883 0. 005 il 54 TR 4.714 0.01 v
20 Bk 8. 359 0.01 i 55 R B 6. 460 0.01 v
21 AEE 8.570 0.01 | 56 REZ A 8. 750 0.01 I\
22 R B 7.595/8.732 0.01 i 57 B B 8. 853 0.01 v
23 TR 8. 886 0.01 il 58 L B 9.228 0.01 v
24 Ho R 9. 211 0.01 II 59 B 9. 483/10, 006 0. 01 b
25 RREESE 9.436 0.01 | 60 HE 10. 285 0.01 I\
26 Ak 9. 545 0. 01 I 61 R A 10. 430 0. 01 v
27 B 3L 2 5T Ui 9. 980 0.01 1 62 GB- B3 10. 836 0.01 v
28 »f E B 10. 157 0.01 ] 63 7K e B B 11. 096 0.01 v
29 R 10. 475 0.01 I 64 B B 11. 364 0.01 v
30 REB 10. 824 0.01 I 65 REE 11. 817 0.01 I\
31 ZERGBE 10. 142 0.01 I 66 B 12. 251 0.01 v
32 TE e B 11. 636 0.01 i} 67 BB 13. 325 0.01 v
33 PR B 12,038 0.01 il 68 BH B 14.703 0.01 vV
34 o 13. 257 0.01 1 69 g2 16.978 0.01 v
35 B 15. 878 0.01 I 0 | ZEABHBE 24. 363 0.01 I\

[e o]
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150pA ]

4 500
4000
3500
30007
2 500
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1 500
18

1 000

500

0 T

5

18 —#EH;

19 K& B
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21 — &SRR
22 — MR B

23 — BB

24 — b BHLBE 5
25 — R
26 ——FMEBE

27 — R EFIEM
28 —— X A B4
29 — REEFBE;
30 — R B BE;

31 — ZERHBE;
32 —WEMERE;

33 — R IRBE;

34 —Z Wi

35 ——FUHE B

36 —— M ME BB 5
37 — AR
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150pA]
7 000 38
39
6 000
5 000
4000
3 000
2 000
1 000
e T
. 5 7.5
38 —H e %
39 HIE B
40 —4F T HBE;
41 — A%
42 —BREEBE;
43 —— R IRBE;
44 — B MEREBE;
45 —— X} BB 5
46 —HEEFEHRE;
47 —F B
48 —RFEH#;
49 — R ¥ BE;
50 — H B HIABE;
51 — A8
52 — R R HiBE;

53 — HEAMBE.
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150PA
4500
60
4000
55
3500
57
3000 56
58 63
2 500 o
59 61
2000 64
65
1500 6 67 68
1000 5 59 6
70
07 75 10 125 15 11.s 20 22,5  25(/min

54 — 1R B;
55 —— KB
56 —— HIRZ 8%,
57 — BB
58 — ZWEHBE s
50 —— Bk
60 —— ML FEBY;
61 — LRI BBk
62— S HIBE
63— K BEBB
64 —MERBE;
65 — AME;
66 —— BB B%;
67 — W
68 — BB
69 —— K BE;

0 —ZEBHBH.

C4 EVARNBMRAFABRSHEHEER
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TOMENRRGHREME . ERNEEEEFRTFRAUTKR

XDl NHANRRKANGENE . ERNEHEREFRAETKBRR
BERKET
s RE 2% RERIF amu W IR
e st K me/ke
1 HHB 9.63 109 » 185 220 10019 4 0.01
2 B et 12. 64 136 = 94 142 100 : 45 ¢ 10 0.01
3 B & B 15. 36 159 % 127 270 100:65: 9 0.01
4 BB 15.15 127 % 193 237 100:10: 7 0.01
5 ZHw 16. 77 88 89 142 100:35: 8 0.01
6 -} 16. 05 87 » 93 125 100 ¢ 65 ¢ 50 0.01
7 P 3 % B % 17.75 109 » 125 263 100 ¢ 82 ¢ 30 0. 01
8 E: 374 18.51 97 % 199 314 100 : 45 : 20 0.01
9 W BE B 18. 88 168 * 318 333 100 ¢ 40 = 35 0.01
10 Ewm 18. 63 125 * 109 278 100 ¢ 95 ¢ 70 0. 01
11 AR 19. 83 220 * 304 262 100 = 70 = 35 0.01
12 F B 8. 67 103 * 130 77 100 £ 50 : 42 0. 01
13 KRB 20.19 130 * 148 299 100 : 40 : 18 0.01
14 =Xk 21.48 157 * 342 199 100 : 49 : 28 0.01
15 =t 22.08 161 = 162 172 100 : 55 ¢ 40 0.01
16 ik R BB 24.11 97 * 199 340 100 = 38 : 25 0.01
17 T R B 24,17 160 161 — 100 : 18 0.01
18 BER 13.15 79 * 109 145 100 : 80 : 25 0.01
19 RE 14,81 158 * 139 200 100 55 ¢ 40 0.01
20 G 15.52 75 % 121 260 100:25: 5 0.01
21 HILRR 14. 47 110 » 156 79 100 : 80 ¢ 79 0.01
22 A B 14.52/15.91 88 x 89 171 100 : 70 : 30 0.01
23 2 16. 52 137 # 179 304 100 & 95 ¢ 30 0.01
24 bR 16. 56 109 » 137 246 100 : 75 & 50 0.01
25 RRRES 17.13 91 x 204 288 100 : 45 7 0.01
26 A2 16. 83 161 = 119 257 100 : 87 : 25 0.01
27 EF 5L 7 5F i 17. 62 125 * 286 288 100 + 86 ¢ 75 0. 01
28 Xt LB 18. 04 109 * 81 275 100 63 = 22 0.01
29 A W Bk 18. 29 125 % 109 277 100 ¢ 87 : 55 0.01

13
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*F D.1 (%)
) HAERA BT ‘
BB | RELR HE amu R
5 P FEL
30 BB 19. 04 125 * 329 331 100 : 67 : 90 0.01
31 T H IR B 19. 85 97 302 358 100 : 98 : 66 0.01
32 WK 1A 19.09 195 * 97 283 100 : 80 * 25 0.01
33 R 10. 66 156 * 97 208 100 : 95 : 15 0.01
34 B 21, 100 : 99 & 92 0.01
35 R B 22. 100 : 85 : 75 0.01
36 o A 5 27. 100 : 80 : 55 0.01
37 R 28.73 109 * 100 = 60 : 45 0.01
38 e % 9.95 9 100 : 68 = 58 0.01
39 IR 15.19 322 100 : 90 = 80 0.01
40 1T HRBE 16. - 100 ¢ 40 0.01
41 AR BE 15. 100 : 23 ¢ 13 0.01
42 K 2k 17. 100 : 88 : 87 0.01
43 FWABE 17.93 285 * 125 287 100 : 60 : 50 0.01
44 PR 1 E 18.08 276 * 100 * 64 : 53 0.01
45 Xt B B 18.7 97 * 100 ¢ 80 : 30 0.01
46 ARERFERR 18 109 * 100 : 55 : 35 0.01
47 5Bt 1 58 % 21 100 : 35 ¢ 35 0.01
48 BER 1 121 274 100 : 92 : 70 0.01
49 AFhBE 1 1 100 : 98 0.01
50 A B 2R B 1 0 100 : 85 ¢ 69 0.01
51 fRABE 22, 125 100 : 45 : 39 0.01
52 R A B 26. 17 121 100 : 54 : 12 0.01
53 RSB 26. 72 77 % 132 160 100 : 82 : 78 0.01
54 TRB 15. 07 109 * 145 301 100 : 55 : 10 0.01
55 KB 12. 20 127 » 109 192 100 ¢ 30 : 30 0.01
56 HREZHB 15.78 88 125 93 100 ¢ 35 : 20 0.01
57 B e 16. 85 138 * 194 236 100 = 45 ¢ 25 0.01
58 2.V . 16. 88 181 * 153 292 100 : 92 : 63 0.01
59 B 16.55/17.35 | 127 = 72 264 100 : 55 = 25 0.01
60 HhFE B 18. 88 109 * 268 296 100 ¢ 75 ¢ 55 0.01
61 DR 18. 34 125 * 173 93 100 : 98 = 81 0.01
62 3 7B 19. 07 58 % 199 121 100 = 45 : 35 0.01
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63 K BB 18. 86 136 * 121 230 100 : 75 ¢ 15 0.01
64 VS T 19. 56 146 * 157 298 100 : 87 = 13 0.01
65 ARE 19.92 109 * 329 331 100 : 35 ¢ 30 0.01
66 BB B 20. 37 376 * 125 378 100 : 55 ¢ 35 0.01
67 LRI 100 : 75 = 45 0.01
68 B 100 ¢ 35 : 15 0.01
69 B 100 : 50.¢ 30 0.01
70 ZEB B 100 : 78 : 50 0.01

E: B HETRNERRT.
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Mt R E
(HBMER R
EEEFENSAR

RE ZREFHENSAR

o [ BT i
w5 | F8 " o ;
1 7. 00 77,103,130 0. 36
2 9,00 109,185,220 0. 36
3 10. 00 94,136,142 0. 36
4 13.00 127.,159.193,237.270 0.59
5 15. 80 87.88.89,93,237.270 0.70
$14
6 17. 00 109,125,263 0. 36
7 18.00 97,109,125,168,199,278.314.,318.333 1.05
8 19. 30 130.148,220,262,299,304 0.70
9 21. 00 77.97.125.161,162,172.293 0. 82
10 23. 00 97.160,161,199,340 0.59
1 9.00 79.97.109.145.156.208 0.70
2 13.50 79.88,89.109,110,139,156,158,170.200 1.16
3 15.10 75,88.89.121,170.260 0,70
4 16. 20 109,119.137,152,161,179.246 257,304 1.05
5 16. 95 91.125,204.,286,288 0. 59
B4
6 17.85 81.109,125.275.277 0.59
7 18. 60 97.125,195.283.302.329.331,358 0.93
8. 20. 00 109,172,309 0. 36
9 21. 00 97,153,231 0.36
10 22.00 109.138.,194,226,360,362 0.70
1 8.00 94,95,141 0. 24
2 11. 00 67.97.127,192.202.322 0.70
3 16. 00 57,231 0.24
4 17.00 97.125,223,276.279.,285,287.290.305 1.05
sHa
5 18. 30 97.109.291.295,297 0. 59
6 19,00 58.85,106.,121,125,140,145,196,213,274 1.16
7 21.00 93.125.128 0.36
8 23.00 77.121,132,160,182.,367 0.70
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RE 1 (50
an | we H wE 3 &6 i)
min amu S

1 11. 00 109,127,192 0. 36

2 13.00 88.93,109,125,145,301 0.70

3 16. 00 72.127,138.,153,181.,194.236.264.292 1.05

4 18.00 93,125,173.109.268.296,136.121.,230 0.70

HBNA 5 18.95 58.,92.109,121,140.,146,157,196.,199.298.329.331 1.05
6 20. 00 125,376,378 0. 36

7 21.00 135,160,294 0. 36,

I 8 23.00 157,169,185 0. 36

9 25.00 77.132.160 0. 36
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Foreword

This standard was drafted in accordance with the GB/T 1. 1—2009.

This standard substitutes for the following standards as:SN/T 0148—1992¢( Method fpr determination
of chiorpyrifos-methyl residues in fruit for export) .SN/T 0153—1992 (Method for determination of
malathion residue in fruit for export) .SN/T 0154—1992(Method for inspection of pirimiphos methyl
residue in fruit for export),.SN/ ;
for export) .SN/T 0161—1992(M
port), SN/T 0189—1992 ( Meth
export) SN 0196—1993( Method for determinatio
port).SN 0278—1993( Method for determinati
export).SN 0288—1993( Method for the
0291—1993¢ Method for the determi
export).SN 0334—1995¢( Methods
dues in fruits and vegetables for

tion of demetonresidue in fruit

methyl residue in fruit for ex-
nothion residues in fruits for
ues in fresh vegetables for ex-
hos residues in fresh vegetables for
enthion residues in fruits for export).SN
ate and parathion-methyl residues in fruits for
phosphorus pesticidemulti-resi-
r the determination of azinphos-
995¢ Method for the determina-
ethod for the determination of

methyl and azinphos-ethyl residu
tion of methidathion residues in frui
phosalone residues in fruits for export) and SN 059
phos residues in fruits for export).

hod for the determination of mevin-

The changes mainly include:

Testing items were increased t

To add method validation;

To delete the sampling part.

This standard was proposed by and is under the charge of the Certification and Accreditation Admin-
istration of the People’s Republic of China.

This standard was drafted by the Xiamen Entry-Exit Inspection and Quarantine Bureau, Guangdong
Entry-Exit Inspection and Quarantine Bureau,Hunan Entry-Exit Inspection and Quarantine Bureau and

Jilin Entry-Exit Inspection and Quarantine Bureau of the People’s Republic of China.

This main drafter of this standard is Zhou Yu, Xu Dunming,Zhang Zhigang, Liu Yanying,Du Fengjun,
Cai Chun,Huang Zhigiang,Mu Jun and Zhang Xianghua.

This standard replaced the previous version of the release of the standard as follows:
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—SN 0148—1992;

—SN 01563—1992;

—SN 0154—1992;

—SN 01565—1992;

—SN 0161—1992;

—SN 0189—1993;

—SN 0196—1993;

—SN 0278—1993;

—SN 0288—1993;

—SN 0291—1993;

—SN 0334—1995;

—SN 0342—1995;

—SN 0344—1995;

—SN 0354—1995;

—SN 0599—1996.
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Determination of organophosphorus residues in fruits and
vegetables for import and export—
GC-FPD and GC-MS methods

1 Scope

This standard specifies the determination and confirmation of 70 organophosphrous pesticide
residues by gas chromatography-FPD and gas chromatography-mass spectrometry in fruits and vege-
tables for import and export, respectively.

This standard is applicable to the determination and confirmation of residue content of 70 organo-

phosphrous pesticides in pineapple,apple,Iichee,carrot,potato,eggplant,spinach,pea,agaric, mush-
room, burdock, Pasania fungus,scallion for import and export.

2 Principle

The test samples are extracted with acetonitrile. The extract is cleaned up by passing through on
ENVI-Carb Il /PSA SPE cartridge. The elutes solution is evaporated and made up to a definite volume. De-
termination and confirmation are made by GC-FPD and GC-MS, using external standard method.

3 Reagents and materials

Unless otherwise specified,all the reagents used should be analytically pure,“water” is distilled wa-
ter.

3.1 Acetonitrile: Pesticide grade.

3.2 Acetone:Pesticide grade.

3.3 Toluene:Pesticide grade.

3.4 Ethyl acetate: Pesticide grade.

3.5 Acetone+ Toluene (65+35, V + V). Volume 65 mL acetone into 35 mL toluene,and mix them.

3.6 Anhydrous magnesium sulfate:Ignite at 550 C for 4 h,and keep in a tightly closed container.
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3.7 Sodium chloride: Ignite at 140 C for 4 h,and keep in a tightly closed container.
3.8 ENVI-CarbI /PSA SPE cartridge” :500 mg/500 mg/6 mL (Sigma-Aldrich/Supelco).
3.9 Organophosphrous pesticides standard:Purity =95% (Annex A).

3.10 Standard solution:

3.10.1 Standard stock solution: Accurately weigh an adequate amount of Organophosphrous pesti-

cides standard (see annex A) and e. Dilute with ethyl acetate to

form a standard stock solution of 1

3.10.2 Mix standard stock soluti
to form a mix standard stock solution in ethyl ace

sticides in 4 groups (annex B)

3.10.3 Standard working solution: To d stock solution with ethyl acetate to the

required concentration as the stand

4 Apparatus and equipment

4.1 GC.with FPD detector.
4.2 GC-MS:equipped with electr
4.3 Electronic balance:accurat
4.4 Volumetric flask:100 mL a
4.5 Pipette:20 xL~200 pL and 1
4.6 Concentrate bottle:50 mL,15 mL.
4.7 10 mL glass tube.

4.8 Whirlpool mixer.

4.9 Centrifuge:4 000 r/min.

4,10 Termovap sample concentrator.

1) Nom-commercial statement: Equipment and its type involved in the standard method is only for reference and not

related to any commercial aim,and the analysts are encouraged to use equipments of corporation or different type.
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4.11 Homogenizer.

4.12 Tissue blender.

5 Preparation and storage of test sample

Take approximately 500 g of representative sample. Collect the edible pieces. Crush with a crusher.
Mix thoroughly. Put in clean containers. Seal and label them, The test samples should be frozen and
stored below —18 C. While sa
tors that may change residue co

avoid contamination or any fac-

6 Extraction and Clean up

6.1 Extraction and Clean up

Take 10 g of the processed sam with pesticide standards. Add

10 mL acetonitrile and Homogeni

Add anhydrous magnesium sulfate ( ) and vortex immediately. Shake

for additional 2 min.

Centrifuge for 5 min at highest

Take the upper acetonitrile lay

Centrifuge for 1 min at highest r

Take an aliquot (5 mL) of the resulting extract and evaporate it down to 1 mL for SPE clean-up.

6.2 Clean up

Condition Supelclean ENVI-Carb Il /PSA 500 mg/500 mg/6 mL SPE cartridge with 5 mL acetone: tolu-
ene. Load the sample extract.

Elute the sample 10 mL of acetone: toluene 65 : 35.

Evaporate the collection 0. 5 mL and adjust the volume to 1. 0 mL total volume with ethyl acetate for
final analysis.
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6.3 Determination

6.3.1 Instrument operating condition

6.3.1.1 GC operating condition:

a) Chromatographic column:DB-17 (30 mx 0. 53 mm X 0. 25 pm) or equivalent;
b) Column temperature: 100 C keep 0.5 min,15 T /min to 250 C ,and keep 20 min;
¢) Carrier gas:N, ,purity >299. 999% , flow rate:10 mL/min;

d) Injection port temperature:200 C ;

e) Injection volume:2 uL;

f) Injection mode: Splitless;

@) Detector temperature:250 C.

6.3.1.2 GC-MS operating condition:

a) Chromatographic column:30 m X 0. 256 mm (i. d.),0. 25 gm film thickness, DB-5 MS, silica
capillary column or equivalent;

10 C/min 15 C/min

b) Column temperature:60 C (6 min) 250 C 280 C (6 min);
¢) Carrier gas:Helium, purity==>99. 999% ;

d) Injection port temperature;220 T ;

e) Interface temperature:270 C;

f) Injection volume:1 plL;

g) Injection mode:Splitiess,purge on after 1. 0 min;

h) Electron ionization mode:El,70 EV;

i) ion source temperature:200 T ;

j> transfer temperature:250 C;
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k> Selected monitoring ion (m/z) ;see Annex D and Annex E.
6.3.2 GC determination

According to the approximate concentration of analyte in sample solution, select the standard
working solution with similar responses to that of sample solution. The responses of analyte in the
standard working solution and the sample solution should be within the linear range of the instrument
detection. Under the above GC-FPD operating conditions, the retention time of analytes is listed in
annex B and the chromatogram of standard working solution is listed in Annex C,quantified by exter-
nal standard method.

6.3.3 GC-MS confirmation

According to the approximate concentration of the pesticide in the sample solution, select the stand-
ard working solution with similar peak height to that of the sample solution. The standard working
solution should be randomly injected in-between the injections of the sample solution of equal vol-
ume. The responses of per organophosphrous pesticides in the standard working solution and sample
solution should be within the linear range of the instrumental detection.

If there is any peak of sample solution appeared at the same retention time as such peak of the stand-
ard solution, it must be confirmed by selected monitoring ions (m/z) of species and abundance ratio,
see annex D. Under the above GC-MS condition, the retention time of 70 organophosphrous pesti-
cides for GC-MS chromatogram (TIC) of the standard,see annex F.

Full scan and SIM: The relative intensities of the detected ions, expressed as a percentage of the in-
tensity of the most intense ion or transition, shall correspond to those of the calibration standard, ei-
ther from calibration standard solutions or from spiked samples,at comparable concentrations,meas-
ured under the same conditions, within the following tolerances:

Table 1—Maximum permitted tolerances for relative ion intensities using a
range of mass spectrometric techniques

Relative intensity (base peak)/% >50 >20~50 >10~20 <10

Maximun permitted
10 115 +20 150

tolerances/ %

6.3.4 Blank test

According to 6. 1~6. 2 to perform the blank testing.
7 Calculation and expression of the result

Calculate the content of per organophosphrous pesticides residues in the test sample by GC-MS data
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processor or according to the formula(1) :

X, = A.Xm 1)

Where

X, —the residue content of per organophosphrous pesticides in the test sample,mg/kg;

A, —the peak area (height) of per organophosphrous pesticides in the sample solution;

A, —the peak area (height) of p e standard working solution;

c¢; —the concentration of per organophosphrous tandard working solution, pg/mL;

V —the final volume of the sample so

m —the corresponding mass of olution,g.

8 Limit of determination an

8.1 Limit of determination

The limit of determinations of sticides residues in foodstuffs
for import and export see anne

8.2 Recovery

With spiked concentrations of 0. 0 atrixes,the recovery for organo-

phosphrous pesticides residues in fo ort see annex G.
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Annex A
(Normative)
Chemical information of 70 organophosphrous pesticides

SN/T 0148—2011

Table A.1 Chemical information of 70 organophosphrous pesticides

Number Compound Molecular formula Molecular weight CAS No. Purity =
1 dichlorvos CsH,Cl,0,P 220.98 62-73-7 97.0%
2 acephate 30560-19-1 97.5%
3 cadusafos 95465-99-9 99. 0%
4 dicrotophos 0 141-66-2 97.5%
5 disulfoton CsHi5 0, PS; 298-04-4 95.3%
6 dimethoate CsHi:N 9. 28 60-51-5 98.0%
7 parathion-methy!l 263. 21 298-00-0 98.5%
8 chloropyriphos 2921-88-2 99.5%
9 pirimiphos-ethyl 23505-41-1 98.5%
10 fenthion 55-38-9 97.0%
1 propaphos Ci1HisClL O, PS, 5 34643-46-4 93.5%
12 phoxim C 0O;PS 14816-18-3 98.5%
13 ditalimfos s PS 5131-24-8 99.5%
14 carbofenothion , PS3 786-19-6 95.0%
15 triazophos s N3 O3 P 313. 24017-47-8 81.0%
16 pyridaphenthion 17 N2 Oy 340. 119-12-0 98. 0%
17 phosmet 732-11-6 98.5%
18 trichlorphon 52-68-6 97.0%
19 ethoprophos 13194-48-4 93.0%

20 phorate C;Hy; . 38 298-02-2 94. 5%
21 omethoate CsH,.NO,PS 213.19 1113-02-6 97.0%
22 demeton CsH1 05 PS, 258. 34 8065-48-3 98.0%
23 diazinon Ci2H;N,0;PS 304 333-41-5 96. 0%
24 dyfonate CioHis OPS, 246. 33 994-22-9 95. 0%
25 iprobenfos Ci3H2 O;PS 288. 34 26087-47-8 94.5%
26 isazofos CyH,;CIN; O, PS 313.74 42509-80-8 95.0%
27 chlorpyrifos methyl C;H;CI;NO; PS 322.53 5598-13-0 98.5%
28 paraoxon CioHisNOg P 275.2 311-45-5 99. 0%
29 fenitrothion CyH,2NOs PS 277.23 122-14-5 97.5%
30 bromophos methyl CsHg BrCl, 0s PS 366 2104-96-3 99.5%

31




SN/T 0148—2011

Table A. 1 (continued)

Number Compound Molecular formula Molecular weight CAS No. Purity =
31 bromophos ethyl CioHy2 BrCl, O; PS 394. 05 4824-78-6 98.5%
32 fosthiazate CsH1sNO; PS; 283.35 98886-44-3 96.5%
33 profenofos Ci1H,sBrCIO; PS 373.63 41198-08-7 95. 0%
34 ethion CoH2. 04 P, Sy 384.48 563-12-2 98.8%
35 edifenphos CisHis 0. PS; 310.37 17109-49-8 93.5%
36 pyraclofos CisHis CIN, O, PS 360.8 77458-01-6 97.0%
37 coumaphos CiaHis CIOs PS 362.77 56-72-4 97.5%
38 methamidophos C,HsNO, PS 141.13 10265-92-6 98.5%
39 sulfotep CsHzo 0P, S, 322.32 3689-24-5 94. 0%
40 terbufos CoH, O, PS; 288.43 13071-79-9 93.0%
41 monocrotophos C,H1.NOs P 223.16 6923-22-4 97.5%
42 dichlofenthion CioHi3CLLO; PS 315. 15 97-17-6 98.5%
43 fenchlorphos CgHs Cl; O;PS 321.55 299-84-3 98.0%
44 pirimiphos-methyl CiiHxN; O;PS 305. 33 29232-93-7 99. 0%
45 parathion CioH1sNOs PS 291.26 56-38-2 99. 0%
46 dimethylvinphos CioHi Cl O, P 331.562 71363-52-5 99. 0%
47 isophenphos CisHaNO, PS 345. 39 25311-71-1 91.0%
48 phenthoate Ci2H; 04 PS, 320. 36 2597-03-7 96. 6%
49 methidathion CeHiy N, O, PS, 302.33 950-37-8 98.5%
50 phosfolan methyl Cs Hyo NOs PS, 227.25 14731-55-2 97.5%
51 famphur CioHisNO;s PS, 325.34 52-85-7 99.0%
52 phosalone C;2Hy5 CINO, PS, 367. 81 2310-17-0 98.5%
53 azinphos methyl CioHi2N; O; PS, 317.32 86-50-0 99.0%
54 dibrom C.H;Br,CL,O,P 380.78 300-76-5 98.0%
55 phosdrin C;Hi306P 224.15 26718-65-0 92.0%
56 thiometon CsHis 0, PS, 246. 35 640-15-3 92.0%
57 propetamphos CioH;NO, PS 281. 31 31218-83-4 94. 0%
58 etrimfos CioHi7N: O, PS 292. 29 38260-54-7 96.5%
59 phosphamidon CioHis CINOs P 299. 69 13171-21-6 95.5%
60 trichloronate CioHy.Cl; 0, PS 333.6 327-98-0 96.0%
61 malathion CioHis O PS, 330. 36 121-75-5 99.0%
62 isofenphos-methyl C1aH2, NO4 PS 331.37 99675-03-3 96. 0%
63 isocarbophos C,1Hi,sNO, PS 289. 29 24353-61-5 95. 0%
64 quinaiphos CizHisN, O, PS 298. 3 13593-03-8 96.0%
65 tetrachlorvinphose CioHsClO,P 365. 96 22350-76-1 99.5%
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Number Compound Molecurlar formula Molecular weight CAS No. Purity =
66 iodofenphos CsHs Cl, 10, PS 413 18181-70-9 97.5%
67 phosfolan C;H,.NO; PS, 255.29 947-02-4 97.5%
68 triamiphos Ci2H1aNs OP 294. 29 1031-47-6 96. 3%
69 EPN CisHisNO,PS 323.3 2104-64-5 99.0%
70 azinphos ethyl CiHigN; O3PS, 345. 38 2642-71-9 97.7%
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Reference data of 70 organophosphrous pesticides by GC-FPD

Annex B

(Informative)

Table B. 1—Reference data of 70 organophosphrous pesticides by GC-FPD

No Compound Tir-ne ' Limit Grou No TirT'ne Sk Group
min min mg/kg

1 dichlorvos 4.733 9.545 0.01 I
2 acephate 7.139 { 9.980 0.01 I
3 cadusafos 8.043 0.01 I n 10. 157 0.01 I
4 dicrotophos 8.821 0.01 enitrothion 10. 475 0.01 I
5 disulfoton 9. 196 bromophos methyl 10.824 0.01 I
6 dimethoate 9.519 10. 142 0.01 I
7 parathion-methyl 10. 155 11. 636 0.01 I
8 chloropyriphos 10. 397 0.01 I 33 fenofos 12. 038 0.01 I
9 pirimiphos-ethyl 10. 533 0.0 I 13. 257 0.01 I
10 fenthion 10. 843 I 15. 878 0.01 I
1 propaphos 11. 483 I pyr: 21.968 0.01 I
12 phoxim 11.878 I coum 25.171 0.01 I
13 ditalimfos 12. 493 metha 5.531 0.01 I
14 carbofenothion 14.126 8.288 0.01 I
15 triazophos 15. 322 8.740 0. 005 o
16 | pyridaphenthion 17.938 0.01° 41 m tophos 9. 095 0.01 JII§
17 phosmet 19.424 0.01 I 42 dichlofenthion 9.481 0.01 m
18 trichlorphon 5. 328 0.01 I 43 fenchlorphos 9. 988 0.01 m
19 ethoprophos 7.883 0. 005 I 44 | pirimiphos-methyl 10. 204 0.01 1|
20 phorate 8.359 0.01 I 45 parathion 10. 481 0.01 I
21 omethoate 8.570 0.01 I 46 | dimethylvinphos 10. 817 0.01 Jil|
22 demeton 7.595/8.732 0.01 I 47 isophenphos 10. 927 0.01 il
23 diazinon 8.886 0.01 I 48 phenthoate 11.614 0.01 JiI§
24 dyfonate 9.211 0.01 I 49 methidathion 12.335 0.01 JiI§
25 iprobenfos 9.436 0.01 I 50 | phosfolan methyl 12.876 0.01 i1
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No Compound Tir?we SHR Group || No Compound Tirtne st Group
min mg/kg min mg/kg
51 famphur 15. 375 0.01 I 61 malathion 10. 430 0.01 N
52 phosalone 18. 837 0.01 m 62 | isofenphos-methyl 10. 836 0.01 N
53 | azinphos methyl 22.955 0.01 JII§ 63 isocarbophos 11. 096 0.01 N
54 dibrom 4.714 0.01 N 64 quinalphos 11. 364 0.01 N
55 phosdrin 6. 460 11.817 0.01 N
56 thiomenton 8.750 12. 251 0.01 N
57 propetamphos 8.853 13.325 0.01 N
58 etrimfos 9. 228 0.01 ') 14.703 0.01 N
59 phosphamidon [9.483/10.006/ 0. 01 16.978 0.01 '
60 trichloronate 10. 285 0.01 azinphos ethyl 24. 363 0.01 '
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Annex C
(Informative)
Gas chromatogram of 70 organophosphrous pesticides by GC-FPD
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—Dichlorvos;
—Acephate;
—~Cadusafos;
—Dicrotophos;
—Disulfoton;
—Dimethoate;
—Parathion-methyl;
—Dichlorvos;
—Pirimiphos-ethyl;

10 —Fenthion;

11 —Propaphos;

12 —Phoxim;

13 —Ditalimfos;

14 —Carbofenothion;
15 —Triazophos;

16 —Pyridaphenthion;
17 —Phosmet.

Figure C. 1—Gas chromatogram of Group I or ganophosphrous pesticides by GC-FPD
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18 —Trichlorphon;

19 —Ethoprophos;

20 —Phorate;

21 —Omethoate;

22 —Demeton;

23 —Diazinon;

24 —Dyfonate;

25 —Iprobenfos;

26 —lsazofos;

27 —Chlorpyrifos methyl;
28 —Paraoxon;

29 —Fenitrothion;

30 —Bromophos methyl;
31 —Bromophos ethyl;
32 —Fosthiazate;

33 —Profenofos;

34 —Ethion;

35 —Edifenphos;

36 —Pyraclofos;

37 —Coumaphos.

Figure C. 2—Gas chromatogram of Group II or ganophosphrous pesticides by GC-FPD
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45 —Parathion;

46 —dimethylvinphos;
47 —Isophenphos;

48 —Phenthoate;

49 —Methidathion;

50 —Phosfolan methyl;
51 —Famphur;

52 —Phosalone;

53 —Azinphos methyl.
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Figure C. 3—Gas chromatogram of Group I or ganophosphrous pesticides by GC-FPD
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57 —Propetamphos;

58 —etrimfos;

59 —Phosphamidon;

60 —Trichloronate;

61 —Malathion;

62 —Isofenphos-methyl;
63 —Isocarbophos;

64 —Quinalphos;

65 —Tetrachlorvinphose;
66 —lodofenphos;

67 —Phosfolan;

68 —triamiphos;

69 —EPN;

70 —Azinphos ethyl.

Figure C. 4—Gas chromatogram of Group IV or ganophosphrous pesticides by GC-FPD
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Annex D
(Informative)
The retention time,determination and confirmation selected
monitoring ion and limit of determination
of 70 organophosphrous pesticides

Table D. 1—Retention time,determination and confirmation selected monitoring
ion and limit of determination of 70 organophosphrous pesticides

Characteristic fragment ion

No Compound TirT1e amu Limit

min Confirmation Abundance ration mo/kg
1 dichlorvos 9.63 109 * 185 220 100:19: 4 0. 01
2 acephate 12.64 136 94 142 100 : 45: 10 0.01
3 cadusafos 15. 36 159 = 127 270 100:66:9 0.01
4 dicrotophos 15.15 127 » 193 237 100:10:7 0.01
5 disulfoton 16.77 88 « 89 142 100:35:8 0.01
6 dimethoate 16. 056 87 * 93 125 100 : 65 : 50 0.01
7 parathion-methyl 17.75 109 = 125 263 100 : 82 : 30 0.01
8 chloropyriphos 18. 51 97 * 199 314 100 : 45 : 20 0.01
9 pirimiphos-ethyl 18.88 168 = 318 333 100 : 40 : 35 0.01
10 fenthion 18. 63 125 = 109 278 100 : 95 : 70 0.01
11 propaphos 19.83 220 * 304 262 100:70: 35 0. 01
12 phoxim 8.67 103 = 130 77 100 : 50 = 42 0.01
13 ditalimfos 20.19 130 = 148 299 100:40: 18 0. 01
14 carbofenothion 21.48 157 = 342 199 100 : 49: 28 0.01
15 triazophos 22.08 161 162 172 100 : 55 : 40 0.0
16 pyridaphenthion 24. 11 97 * 199 340 100 : 38 : 25 0.01
17 phosmet 24.17 160 * 161 — 100 : 18 0.01
18 trichlorphon 13.15 79 = 109 145 100:80: 25 0. 01
19 ethoprophos 14. 81 158 139 200 100 : 65 : 40 0.01
20 phorate 15. 52 75 % 121 260 100:25:5 0. 01
21 omethoate 14.47 110 = 156 79 100 : 80:79 0.01
22 demeton 14.52/15. 91 88 x 89 171 100 : 70 : 30 0.01
23 diazinon 16. 52 137 = 179 304 100 : 95 : 30 0.01
24 dyfonate 16. 56 109 * 137 246 100 : 75 : 50 0.01
25 iprobenfos 17.13 91 % 204 288 100:45: 7 0.01
26 isazofos 16.83 161 = 119 257 100 : 87 : 25 0.0t
27 chlorpyrifos methy! 17.62 125 * 286 288 100:86:75 0.01
28 paraoxon 18.04 109 * 81 275 100 : 63 : 22 0.01

Y
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Table D. 1 (continued)
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Characteristic fragment ion

No Compound Tinlwe amu Limit
min Confirmation Abundance ration mo/kg
29 fenitrothion 18. 29 125 * 109 277 100 : 87 : 55 0.01
30 bromophos methyl 19. 04 125 * 329 331 100 : 67 : 90 0.01
31 bromophos ethy!l 19. 85 97 = 302 358 100 : 98 : 66 0. 01
32 fosthiazate 19. 09 195 * 97 283 100 :80: 25 0.01
33 profenofos 10. 66 156 * 97 208 100:95: 15 0. 01
34 ethion 21.62 231 » 97 153 100 : 99 : 92 0. 01
35 edifenphos 22,57 109 = 172 309 100:85:75 0. 01
36 pyraclofos 27.92 138 = 194 360 100 : 80 : 65 0.01
37 coumaphos 28.73 109 * 226 362 100 : 60 : 45 0. 01
38 methamidophos 9.95 94 * 95 141 100 : 68 : 58 0. 01
39 sulfotep 15.19 97 * 202 322 100 : 90 : 80 0.01
40 terbufos 16. 40 57 x 231 — 100 : 40 0. 01
41 monocrotophos 15. 61 127 67 192 100 : 23: 13 0.01
42 dichlofenthion 17.42 223 = 279 97 100 : 88 : 87 0.01
43 fenchlorphos 17.93 285 125 287 100 : 60 : 50 0.01
a4 pirimiphos-methyl 18. 08 276 x 305 290 100 : 64 : 53 0.01
45 parathion 18.72 97 * 109 291 100 : 80 : 30 0. 01
46 dimethylvinphos 18.57 109 295 297 100 : 55 : 35 0.01
47 isophenphos 19.34 58 * 121 213 100: 35: 35 0. 01
48 phenthoate 19. 47 121 = 125 274 100:92: 70 0. 01
49 methidathion 19.86 145 * 85 — 100 : 98 0.01
50 phosfolan methyl 19. 55 196 * 140 106 100 : 85 : 69 0.01
51 famphur 22,28 218 = 125 93 100 : 45 : 39 0.01
52 phosalone 26.17 182 * 121 367 100 : 54 : 12 0.01
53 azinphos methyl 26.72 77 * 132 160 100:82:78 0.01
54 dibrom 15. 07 109 * 145 301 100 : 55 : 10 0.01
55 phosdrin 12.20 127 = 109 192 100 : 30 : 30 0.01
56 thiometon 16.78 88 126 93 100 : 35+ 20 0.01
57 propetamphos 16. 85 138 * 194 236 100:45: 25 0.01
58 etrimfos 16.88 181 » 153 292 100 : 92 : 63 0.01
59 phosphamidon 16.55/17.35 127 » 72 264 100 : 65 : 26 0.01
60 trichloronate 18.88 109 * 268 296 100 : 75 : 55 0.01
61 malathion 18.34 125 * 173 93 100 : 98 : 81 0.01
62 isofenphos-methyl 19. 07 58 * 199 121 100:45: 35 0.01
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Note: Those ions with “ x ” for determination.

42

Table D. 1 (continued)
Characteristic fragment ion

Time Limit
No Compound . amu

min - - . mg/kg

Confirmation Abundance ration

63 isocarbophos 18. 86 136 * 121 230 100:75: 15 0.01
64 quinalphos 19. 56 146 * 157 298 100 : 87 : 13 0.01
65 tetrachlorvinphose 19.92 109 = 329 331 100 : 35: 30 0.01
66 iodofenphos 20. 37 376 125 378 100 : 55 : 35 0.01
67 phosfolan 19.54 92 x 140 196 100 : 75 : 45 0.01
68 triamiphos 100 : 35: 15 0.01
69 EPN 100 : 50 : 30 0.01
70 azinphos ethyl 100 : 78 : 50 0.01




Annex E

(Informative)
Monitoring ion of the analytes

Table E. 1T—Monitoring ion of 70 organophosphrous pesticides
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ol No Tir.ne lon Dwell time
min amu s

1 7.00 77,103,130 0.36
2 9.00 0.36
3 10. 00 0.36
4 13.00 0.59
5 15. 80 0.70

Group [
6 17.00 0.36
7 18. 00 1.05
8 19. 30 0.70
9 21.00 0.82
10 23.00 0.59
1 9.00 0.70
2 13.50 1.16
3 15.10 0.70
4 16. 20 1.05 )
5 16. 95 0.59

Group I
6 17.85 0.59
7 18. 60 0.93
8 20.00 0.36
9 21.00 0.36
10 22.00 109,138.,194,226,360,362 0.70
1 8.00 94.95.141 0.24
2 11.00 67.97.127,192,202.,322 0.70
3 16. 00 57.231 0.24
4 17.00 97.125,223,276,279,285,287.,290,305 1.05

Group I
5 18.30 97.109.291,295,297 0.59
6 19. 00 58.85.106.121.125.140,145.196.213.274 1.16
7 21.00 93.125.128 0.36
8 23.00 77.121.132,160,182.367 0.70
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Table E. 1 (continued)

Grouy No TirTme lon Dwell time
min amu s
1 11.00 109.127.192 0.36
2 13.00 88.93,109,125,145.301 0.70
3 16. 00 72.127.138.153.181.194,236.264,292 1.05
4 18.00 93.125,173,109.268.296 136,121,230 0.70
Group N 5 18.95 58.92,109.121.,140.146,157.,196,199,298,329,331 1.05
6 20.00 125,376,378 0.36
7 21.00 135.160,294 0.36
8 23.00 157.169.185 0.36
9 25,00 77.132.160 0.36
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GC-MS chromatogram (TIC) of 70 organophosphrous pesticides by GC-MSD
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Figure F. 1—GC-MS chromatogram (TIC) of Group I organophosphrous pesticides by GC-MSD
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Figure F. 2—GC-MS chromatogram (TIC) of Group I organophosphrous pesticides by GC-MSD
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Relative Abundance

Figure F. 3—GC-MS chromatog
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Figure F. 4—GC-MS chromatogram (TIC) of Group |V organophosphrous pesticides by GC-MSD

46



SN/T 0148—2011

L6~8L | ¥8~09 | 08~09 |¥OL~/8| GL~09 | 6L~G9 | 68~99 |80L~V9 | 8.~€9 | €8~1L | LL~09 |¥OL~88| G8~GL | 1L '0~G00 0 soydoudoye
06~LL | 96~08 | LL~09 |Z0L~19 | €8~19 | ¥L~E9 | GL~V9 | 66~19 | €L~G9 | 86~E9 | GL~09 |GOL~06| Z8~LL | L°0~10"0 uoydiojyol
68~/9 | G8~0L | 8L~89 | €6~98 | [8~EL | €8~B9 |EOL~6L| ¥8~T9 | 86~88 |GLL~G8 | /8~ZL | L6~0L |ZLL~¥8| 1°0~10°0 18wsoyd
0LL~06 | 96~89 | 08~69 |SOL~06 | ¥8~ZL | 68~0L | 66~08 | 06~89 | G6~18 | Z6~GL | 98~TL | 66~¥8 | L6~08 | L 0~100 uoiyjuaydepriAd
06~9L | ¥6~69 | 08~69 | ¥6~98 | 08~0L | 98~ZL |SOL~LL| ¥6~9L | LOL~TL|ZOL~18 | BL~EL | L6~E8 | ¥6~18 | L°0~10°0 soydozel}
68~¥8 | ¥6~/9 | 18~19 | L6~06 | 88~0L | ¢8~LL |80L~OL| 68~/LL | 86~GL | 86~6L | 98~2L | 98~2L | L6~08 | L°0~10°0 uoly10us)0q.ed
L6~08 | 96~V9 | GL~E9 | 8L~G9 | LL~E9 | 08~/9 | 66~99 |GOL~P¥8 | LOL~8L | GL~G9 | 08~ZL | 08~LL |60L~6L| 1°0~10°0 sojuuljenp
L8~9L | 96~¥9 | LL~09 | 69~19 |0ZL~COL| 9L~G9 | G6~V9 | Z8~19 | 08~89 | 96~8L | 68~09 | Z8~G9 | L0L~06| L°0~10°0 wixoyd
G8~GL | Z8~0L | €8~/9 |EOL~E6 | LL~E9 | LL~EY |LOL~EQ| 68~LL | L8~69 | 06~0L | L8~VL | ¥6~18 | G6~08 | L 0~10"0 soydedoud
88~9L | ¥8~G9 | L8~0L | /8~ 8L~G9 |80L 8L~59 ~08 | L6~/(8 | L'0~10°0 uolyjusy
[8~[9 | G6~09 | ¥8~VL | LL~ ~€9 | 66~ €L G0L~G8| L°0~10°0 IAy1e-soydiwiid
66~88 | 28~€9 | €8~0L | Z6~ 89 | 88~ ~08 | L0~100 soyduAdo.ojyo
6L~GL | 18~29 | ¥8~VL | 08~ €olL GL | 98~1L ~€8 | L0~100 |Ayrow-uoiyesed
G8~08 | 68~09 | €8~0L | /8~ 6~ 08~€L | 86~€8 |¥OL~2Z8| L'0~10"0 a1e0yI0WIP
€8~8L | T6~GL | LL~€9 | 9L~ 8 8 | 06~6L | L°0~10"0 uoioy|nsip
98~0L | £8~G9 | Z8~LL | VL~ ZL~G ~08 | L°0~10°0 soydo3o101p
9L~0L | 98~09 | 8L~19 | 88~ 6L~ 8L~€L | G8~99 | LL~ ~18| 10~10°0 Sojesnpeo
€8~89 | 8L~/9 | /8~09 | €L~ a8~19 18 08~/9 ~8L | 1L0~100 ajeydsoe
28~2L | 18~09 | 86~19 | 2L~ LL~79 9L L~/8| 1L0~10°0 SOAJO|YoIp
uol||eos snund 300p.Ing oo ead yoeul ojejod a|ddeauid 6y /6w

it . uoI1BIIUSdUOD punodwo)

b
Alanooay poxds

(0L = U) suolje1juaduod palyi}io} snoleA ul sepionsad snosydsoydoueBio gz Jo Alenodey—| ‘D 9jge

SUOI1R13USOUOD Pal4I1104 snoleA ul seproised snolydsoydouebio g7 J0 AloA0oaY
(8A1BWION|)

D Xauuy

47



SN/T 0148—2011

8/.~G9 9/~¢L | 98~€L | GL~69 | 6/~89 | G/~V9 | 88~69 | 68~C28 | 68~EL | 86~CL |OLL~6L| £6~88 | (6~E8 1°0~10°0 soyd.ojyouay
68~89 ¥L~0L | ¥8~99 | Z8~19 | 8/~E9 | L6~GL | /8~6L | 10L~88| 88~LL | L8~0L | LOl~V8 06~E8 | 66~58 1'0~10°0 uolyiusiofyolp
76~/9 |BLL~60L| 68~9L |90L~00L| L8~/9 |6LL~09| 6L~69 | ¥6~18 | L6~G8 | LOL~GL|0CL~88| £6~G8 | 66~G9 1'0~10°0 soydoio.ioouowl
06~48 L8~09 | 88~0, | 28~0L | LL~99 |0ZL~1O0L| GOL~O0L|8LL~P8| 8.~99 | 66~29 | 6/~P9 | l6~G8 | 08~G9 1 '0~S00°0 s0Jnqisl
08~LL 08~€9 | 08~0L |vOL~P8| G/~19 | 6.~09 | ¥8~0L |¥OL~88 | 26~08 | 8L~19 | €£~09 | (8~08 | €6~6L 1'0~10°0 dejoyins
06~L(9 78~€L | [8~VL | G8~V9 | €L~09 | 68~E€9 | 6L~E9 | [6~VL | €6~CL | LL~€9 | 88~0L | L8~EL | 88~LL L'0~10'0 soydopiweyisw
68~/9 06~G9 | 06~G/ |LLL~88| 96~6L | 0CL~06| {8~G9 |ZOL~E€9 |l0L~G.| G8~69 | G6~G8 | G6~€8 | LOL~16 L'0~10°0 soydewnod
86~06 £6~06 | 18~0L | 10L~E6| 98~€9 [6L1~00L| L8~69 | ¥6~LL | L6~EL | L6~GL | 98~9L | 06~9L | ¢B6~18 1°0~10°0 s0j0veiAd
06~8L |80L~G6| €8~9/ |YOL~00L| ¥6~€L | LLL~LL| GL~09 | 9.~09 | G8~69 | 88~€L | L8~LL | 68~LL | S0L~06 1'0~10°0 soydusjipe
06~19 |80L~6| 18~2L |SOL~V6| €6~LL |80L~08 | ¥8~L9 | 66~E€9 | 6L~89 | 68~1L | G8~9L | 88~GL | T6~6L 1'0~10°0 uolye
6L~/9 |C0L~E6]| €6~T8 |€0L~€6| G6~6L | T6~0L | GL~09 | 18~29 | €8~0L | ¢6~VL | 68~28 | G8~PL | EOL~T6 1°0~100 sojousyoid
06~08 |90L~t6| G8~PL | 20L~16 | €6~0L | T6~0L | T8~E9 |TLL~EL| 06~LL | 68~9L | 98~/LL | L8~SGL |80l ~86 L'0~10°0 8jezely1so4
9L~19 [6~8L | 18~€L |POL~VL| 16~LL |GLL~0L|CLL~99 |6LL~99 | 68~0L | 98~ZL | G8~8L | ¢8~1L | 00L~96 L'0~10°0 lAure soydowolq
16~19 €6~vL | 08~€L | 68~VL | 68~0L | 6/~19 | P8~G9 |YOL~L9 | Z8~L9 | €6~18 | 08~EL | €8~CL | 66~58 L'0~10°0 [Ayrew soydowiolq
68~vL 06~8L | 18~1L | [8~9L | G8~69 |GLL~09 | 8/~E9 | Z6~69 | L8~99 | 86~08 | ¥B~G. | ¥8~1L |20L~L6 L'0~10°0 uotyloajiusy
06~G9 86~/8 | €8~¥/ |€0L~16| 06~6L |CLL~09| 6L~09 | 98~69 | 68~1LL | 06~GL | 66~9L | G8~VL | LOL~V8 L'0~1l00 uoxoesed
08~69 PL~29 | 06~1LL | €8~C79 | S0L~GL| 6L~6G | [8~99 | 96~€9 | 98~69 | L8~69 | LL~G9 | 98~GL | Z6~6L L'0~10°0 |Ayrew sojAdiojyo
{8~GL 9/~09 | G8~€9 | 08~G9 | L6~8L | 6/~69 | S8~G9 | /6~G9 | 18~89 | 6L~89 | 9L~E€9 | C6~LL | [(8~CL L 0~10°0 sojozesi
SL~0L 06~€8 | €6~69 | £0L~68| 66~LL | ¥8~9L | 6L~09 | 68~V9 | G8~0L | Z8~LL | LL~G9 | 06~V8 | L6~VL 1'0~10°0 sojueqoud|
[8~6/ | ¥L~09 | 18~€9 | ¥6~98 | 96~ZL | 9.~V9 | GL~€9 | 88~99 | Z8~99 | 98~PL | LL~/9 | L6~CB | 68~LL L'0~10°0 a1euojAp
68~8/ | 98~G9 | 68~69 | £6~G8 | 98~69 | 6/~€9 | 8/~V9 | LL~G9 | 8.~G9 | 88~1L | G6~89 | LL~T9 |60L~V6| L'0~1l0'0 uouizelp
68~69 | 9/~G9 | 08~G9 | 98~E8 | G8~89 | 8BL~V9 | LL~EQ | GL~T9 | LL~E9 | BL~C9 | 9L~V9 |80L~86| GB~LL 1°'0~1l00 uolswsp
68~99 78~GL | ¥8~89 | 68~/9 [60L~8L| 08~G9 | 6L~99 | CL~09 | 8/~Z9 | L6~68 | 8.~(9 |LLL~VOL| 88~8L 1'0~1l00 2jeoylauio
86~69 1[8~G9 | BL~G9 | /8~08 | ¥/~19 | GL~€E9 mw?mw [6~€9 | ¥L~G9 | ¥L~T9 | GL~09 | L6~V8 | ¥B~VL L'0~10°0 a)eloyd
uoljjeas snBuny J}oopang oodysnw|  ouebe ead yoeuids |juejdbba | olejod | 101480 a8yl a|dde |siddesuid By /6w

eluesed % . UO11BIIUBdUOD punodwo)

b
A13A0OBY pexds .

(PeNuNUOd) | 'O 9|ge]

48



SN/T 0148—2011

08~69 |PLL~/OL| LL~99 [OLL~00L| 26~18 |LOL~P9 | G6~0L [GLL~86 |CLL~G6 |ZLL~G8 | €6~9L | 68~G. | ¥.~09 1°0~10°0 [Ayre soyduize
6L~[9 |/l0L~96| L6~€E8 | L6~C6 | 98~VL |POL~L19 | ¥6~89 | LOL~/8|POL~06| 6L~0L | 06~18 | 06~8L | G8~0L L '0~10°0 Nd3
G8~08 |CCL~90L| LL~09 |20L~96 | 08~0L |€EO0L~09 | GL~09 | ¥6~69 | G6~18 | 8L~G9 | L8~C. | 8L~E9 | G6~08 L'0~10"0 soydiwel]
86~06 | 86~1l6 | ¥L~09 [€0L~LOL| G8~LL |ZLL~09 | 00L~VL|POL~C8 | 86~€8 | €6~LL | L6~C8 | GL~09 | 8.~G9 L'0~10°0 uejoysoyd
68~/9 |ELL~EOL| S6~18 | ¥8~0L | 08~9L | LOL~0L| 88~89 | 00L~6L|EOL~V8| L6~9L | C6~9L | 6L~G9 | G8~6L L '0~10°0 soydua}opoj
68~0L |[LLL~90L| 86~€8 | ¢8~/9 | G8~CL |90L~G8| G8~69 | 66~08 |GLL~C6 | L6~LL | ¥8~PVL |SLL~LOL| 8L~E9 L '0~10°0 asoydulAlo|yoelial
[8~GL | 66~16 | 88~9L | 06~/8 | 8L.~89 | 96~19 |80L~0L |OLL~GL|€E0L~98 | 06~€EL | G8~GL | €6~08 | 08~19 L'0~10°0 soydjeuinb
06~69 |(ELL~EO0L| 68~9L | LOL~06| 8.~69 |POL~09 | L6~/9 |Z0L~EL| 86~08 | 98~0L | €8~€9 | LOL~68 | LL~T9 L'0~100 soydoqeoos!
L6~6L |OLL~/6| T6~LL | 96 voL~19 | L6 0L~ ~08 | G8~0L L'0~100 |Ayrew-soydusyos|
68~69 |€0L~E6| €6~6L | 08 ZL~99 | 68 6 98~ 1L L'0~100 uolyiejew
00L~6L | 96~€8 | 06~08 | L6 ~68 | 86 6 8/~ 69 L'0~L00 91RUO0IO|YI1IY
0L~€9 |CLL~86| L6~€8 | 6L 69 |CLL 3 69 (0CL~ L~09 L'0~100 uopiweydsoyd
8/.~G9 | G8~€EL | [8~GL | L6 98 ~29 |60l ~ o 8~ G9 L'0~10'0 sojwiiie
88~%9 | 86~16 |90L~GL| €6 a8 6L~99 | L[8~EL | 6L~0L | 1L'0~1l0°0 soydweyadoid
88~89 | G8~0L | €8~09 | 68 ~G/ | GL~G9 1'0~10°0 uojawolyl
68~8L | 98~18 | [8~6L | VL 86 6L~V9 L'0~L0°0 urpsoyd
¥6~8L | L6~/(8 |[CTLL~88 |/0L 8! L | €6~GL ZL~%0L| L'0~Ll0'0 wo.iqip
86~/8 |/0L~96| PL~L9 | 86 0ZL 6| 86~8L | G6~VL | (8~ 8~6L L'0~100 |Ayzew soyduize
[6~69 |[LLL~LOL| 98~8L | LLL S0L~ L | G 8/ | L6~€ 6~€8 L'0~10°0 auojesoyd
88~99 |00L~96| G6~08 (€Tl 08~129 L | 8 6~28 1'0~L0°0 Inyduuey
06~0,L |20L~06| €.L~19 (8LL S6~/9 L | L0l 06~08 1'0~L0°0 [Ayzaw uejoysoyd
L6~68 | 66~V8 | L8~1VL |90l G8~19 | /8 L |CLL~C 8 | 66~¢8 1°0~10°0 uolyiepiyiaw
06~.9 | €8~1LL | 68~VL | ¥6~VL | 9L~V9 | Z8~09 | 98~EL |90L~CL|OLL~G8 | 28~ ¢6~18 | L6~18 1°'0~L0°0 ajeoyjuayd
[8~L[L | G6~98 | ZT8~0L |90L~LOL| L8~¥9 | GL~09 | €8~GL | ¢6~LL | €6~GL | 18~G9 | 08~0L | 68~08 | ¥8~GL L'0~100 soyduaydos!
86~08 |ZLL~/8| L8~0L [¥OL~00L| 08~G9 | €8~€9 | 6L~V9 | 86~/LL | G6~C8 |80L~ 16| 06~G8 | 00L~06 | EOL~C6 L'0~L0°0 soyduiAjAyiawip
8.~G9 | 68~08 | 88~¥VL |0L~68 | 6L~/9 | 8L~09 | 68~E9 |E0L~I18| lOL~8L| 96~8L | G8~GL | 66~T8 | 16~/8 1'0~L0"0 uoiyiesed
06~8L | 6L~0L | 68~GL | €6~¢8 | L6~V. | 8L~€9 | 20L~0L|60L~9L| 86~GL |OLL~/8| 86~/LL | G6~18 | [6~68 1'0~10°0 JAyzew-soydiwiiid
uol||eas oy )ooping juoosysnwi| olebe ead yoeuids |juejdbbe | ojejod 10110 EETVR]] g|dde |e|ddesurd 6y /6w

o = UOI1BIIUSDUO0D punodwo)

Alanooay pads

(Penunuod) | 'O e|qel

49



	10035.tif
	10036.tif
	10037.tif
	10038.jpg
	10039.jpg
	10040.tif
	10041.tif
	10042.jpg
	10043.tif
	10044.tif
	10045.tif
	10046.jpg
	10047.jpg
	10048.tif
	10049.tif
	10050.jpg
	10051.jpg
	10052.tif
	10053.tif
	10054.jpg
	10055.jpg
	10056.tif
	10057.tif
	10058.jpg
	10059.jpg
	10060.tif
	10061.tif
	10062.jpg
	10063.jpg
	10064.tif
	10065.tif
	10066.jpg
	10067.jpg
	10068.tif
	10069.tif
	10070.jpg
	10071.jpg
	10072.tif
	10073.tif
	10074.jpg
	10075.jpg
	10076.tif
	10077.tif
	10078.jpg
	10079.jpg
	10080.tif
	10081.tif
	10082.jpg
	10083.jpg
	10084.tif
	10085.jpg

