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The Influence of Fipronil and Its Metabolites Drift in Water Pond
and Shrimp Using GC-NCI/MS

CHEN Shan-shan,DING Cheng, GUO Li-xin, MA Xiao-dong, LIN Yan
(College of Science, China Agricultural University, Beijing 100193, China)

Abstract: A gas chromatography coupled with negative chemical ionization-mass spectrome-
tric method (GC-NCI/MS) was developed for the determination of fipronil and its metabo-
lites in pond water and shrimp. Target compounds in water were extracted by CH,;Cl;,
cleaned up with a graphitized carbon black (GCB) solid phase extraction (SPE) column,
Shrimp sample was extracted by acetone-dichloromethane (3 : 4, V/V), the protein in
shrimp was moved from shrimp extraction with the 0, 1 mol/L pH 7, 4 phosphate buffer,
the fat in shrimp was removed by liquid-liquid separation with hexane-acetonitrile, then the
acetonitrile layer were further cleaned up with a florisil/GCB SPE column. The recoveries

of all targets are in the range of 78, 7%—115. 0%, and the RSDs are in the range of
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0.3%—9.9%. Limits of detection of fipronil and metabolites are 0. 01 pg/L for water and

0.4 pg/kg for shrimp, respectively, and the linearity of method is good. The sensitivity

and selectivity of this method is good enough for the determination trace amount of fipronil

and its metabolites in complex matrix samples, and the bioconcentration of factors (BCF) of

target components are as high as 1 040,

Key words: fipronil and its metabolites; water; shrimp; exposure amount; GC-NCI/MS

B (fipronil) , B & & R 86 3 4 (re-
gent) , b2 B FR A (RS)-5-E H-1-(2,6- & -4a-
=R EIRE)-4- = B AL T 6 B ik ve-3-B
RFEEAEYREA A R B8 PR AFD
F 1987 4F-FF & B il A 2 6 bt mee 28 3 700 4% SR ol
Mo BEFEEFERB=WHERRTE
1. RERBDBWME=LBREN, REFEA
RARCREE VR BGET FR A AT, R A
Rt xtrLKkELyHEERY R HEPRRE
S, AR BB Y 96 h BUFE ¥R BE (LCs) UK
1.0~8. 6 pg/L™, [ It 3R 55 Az A5 R 2 58 b %
B K B B . MG Ah, SR K AR KR
135 d, IR R, HAEKEAY P EE, REM
J7 7K 7 R B b 3 22 Bk A 3R 58, 4 HH it 25 At AR
BHREBEBAKKEEABIFEESE MK
FERRE . EEERITERTY . BRFER
R TG B SR ) 43T ik A K 3 B B K AR

A Y IR & R EUE R R
R CN
/ \ Fipronil ~R=SOCF,
N

NH, N~ MB45950 R—SCF,
cl Cl  MB46136 R=SO,CF,

MB46513 R=CF,

CF,

1 REBERAEFEREFWHLRESRX
Fig.1 Chemical structure

of the fipronil and its metabolites

B §ii ,— % % F§ GC/ECD.LC/MS,GC/MS
(ED & J7 ¥ I 5 30 5% 3k A 9 B b o 9 i &
RGP BE MR R 0. 3~10 pg/kg™ ™, %
REEREHEEEREE R FERE YW
EMER, Flm, BR GC/ECD X &F Z MR
JEF R BE R ER Y irvE & REERR B

EEAMFEEGPTRETA REREFH T
Yy i H A5 R L A%, LC/MS. GC/MS (ED) J7
WK R ERNELE.

B 5 R R 654k S R B
(GC-NCI/MS) BX FH ¥ - 7K iR AR & v 22 S
TR S, R ERBERERE =Y
MB46513.MB45950 . MB46136 {45 H [ Kk F
i 5 LA R R R TR I B KBS PEAG R SR . IR I
J7 ¥R B E A AR IR A% B SR 5H b 3% R B R
FET-HIBE , MR 25 & & i B RS AR SRR 8 .

1 XL
1.1 RAFAS5NE

o BE R H AR Y MB46513, MB45950,
MB46136 £ 25 bR #E i : IR EFEHAE YR #E A A
FEA T P EC k. R8P .8
WK BRBRN R SN R E (R
SRl dALRAT =R AR (BRE) . %
E Acros Organics 2\ &l 72 o s A =2k & 2 SPE
B (150~200 B ,0. 3 g) &4 SPE #(60~100
BHRFTEREL0.5 . ARMLKEC3 g LHE
B &, A AT 10 mL &0 e TR B s 4K
(R=18 MQ) : LKy = A #il

BWFEHL: T M IKA Works 2 & 72 & ; Vor-
tex-5 WABEAX - ¥ 1 T FAK L /R AU A5 il & A PR A
A 7= 5 ; Sigma 2-5 B0l #8 EH Sigma A A 7=
s RE-G2A B R R4 : DR AEE T
FEah s HGC-12 ARG H BB R BARA A
7 i s KQ-250DB 7 %5 2 4 75 g VE Yk 4% : B L it
HE 7= AU A% A PR A 7l 7= & s Perkin-Elmer Clarus
600GC/MS & R BE FH 41X : 32 B Perkin-Elmer 2

Pl
1.2 SZBH*
1.2.1 KEEMHE KEESIEBREKESSRY

E,EX 200. 0 mL F 500 mL ﬁ?&ﬁq’*,ﬂﬂf\
5 g NaCl, 4y B F§ 50.40.40 mL — & FF & R B
SO ME AP EERMB, WAL T . WIk4
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EWMEMEBEASRMKE SPERE L, H 15
mL @ P Hek e, AR MR T 30 Cy it
TN, KT AR CRERZE 1 mL, FFilEfE,

1.2.2 IFHERIH&E WERKRS 0 g IFET
100 mL BB H, A 5 g @468, H 140 mL
VIRED : V(IZEFE) =3 4 NBEWDT 2 K
EELE WP, 10 000 r/min ¥ FE 1 min, 3 000
r/minB .0 )5, 2 TR R B 2 250 mL 4
W, A 15 mL 0, 1 mol/L BEE& #5428 mh ¥
PH7. O, kEBE . BESEREZEA: ¥ L
BREUK & T KRR PR KW 48 T W48 5
MRS A 50 mL IEC AL I % B = 500 mL
DWW, 40 mL ZBEREB 3 KL, IRE L
B WERRIET; BH S mL —& P K5
e, IR 2% A BIE & SPE H:dr, 481 A 20
mL & PRt I E2T 25 mL Z @R

WRFERET N, RTE, A CRERRE
1 mL, RE05E .
1.2.3 @iEEHF RII(ES WHE:1
mL/min; &34 . DB-5(30 m X 0. 25 mm X 0. 25
pm) s R OIRE 250 C; B AR W RIEE
60 C,Lh 25,0 C/min F = 220 C,HLL 10.0
C/min #F = 260 C, 43¢ 4 min, ) 20. 0 C/min
FZE 270 C, RFF 10 min; Aoy GsEFE, FHAEE
1 4L,
1.2.4 JiEs&M4 wors LINCD AZH&iR
BE 250 C ¥R 220 C; b2zl e, RS A H
bt , e R A I, SR B B HAC Y B BE 4
WSEIITE 1.

Ik 2 (EL AT REE LB Lk
1R BE 250 C ;IR 200 C; BB Tl , | F
BERBY W FIEARS B TX 2.

*1 SHBERERHEWHN GC-MS/NCI/SIM #EEH T
Table 1 Representative ions for fipronil and its metabolites in GC-MS/NCI/SIM quantification

‘ EHEB T (m/2)
LE&Y {7 8 B} [7] /min ERBETF (m/2)
M-HCl M-CF; 8 M-HCF; M-CF;-HCl
MB46513 7.63 352,354 — — 352
MB45950 8.41 384,386 315 — 384
SHE 8.54 384,386 366,368 331 366
MB46136 9. 37 416 383,385 347 416

*x2 FHEEBERHERBWH GC-MS/El/SIMEFEF
Table 2 Representative ions for fipronil and metabolites in GC-MS/EI/SIM quantification

&YW R B 1 [H] /min BHEET (m/2) BB T (m/2)
MB46513 7.62 333,335,388,390 333
MB45950 8.43 255,257,351,353 351

S 8.56 255,257,367,369 367
MB46136 9.32 213,255,257,383,385 383

1.2.5 FrEfERmEy A BIREUE AR
25 AR, FH 4R BV C ) 5 0 b o VR, K AR B TR
FRAEWR R W BN 2.5.10, 25,50, 100, 200
pg/ L BFFEEE AR ME VR RSV BE A 1.2.5.10,
25.50 pug/L, H GC-MS(NCI/SIM) #: il , 2 37 A%
HEZ,

1.2.6 HMEKEGWE B 200.0 mL &S H
IKBEER 5 g 25 R R0 T AR 4 Y V8 W, K B
WM EE R 0. 01 pg/L A1 1 pg/L, KRAE 3R
WEER 0.4 pg/kg M1 2 pg/kg, M ERT B
Mk, EA 5 WK, THE 7 i IR A X AR
W2
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1.2.7 BEFAWE B5K AT S—HRE
5o B Tt B K IR, B R R 1. 2.1 Fn 1.2, 2
TRTALE, #5HR 1.2, 3 A1 1. 2. 4 AT,

2 #HRESW
2.1 GC-MS/NCI/SIM #1 GC-MS/EI/SIM 7
ERLL®

4y 3 Bl GC-MS/NCI/SIM #1 GC-MS/El/
SIM J7 i 43 M BE Ry 20 peg/ L 38 38 B B ELAR 8
YIbRHES . R A EL I @ iF, B MB46513 4b, H
AN B %, R~ TE 2. R NCIL W E A,
B EH 4y R W R LAY, £ IR LE 43 B & MB46513 Sy
44 270, MB45950 % 8 156, %8 B JiE & 10 045,
MB46136 & 50 249, " FE 3. HFEHZ I X
JFF, BB G R HAR Y B A RGR L ER T

100  a
50F
0
o 100F g
2 50F
3
<
£ 9
=
<
o 100F .
= ©
=
= 30p
%
0
100F
RlY PN

0% T T T T T T
7.25 7.65 8.05 845 885 9.25 9.65

t./min

NCI WU 5 , 5 B 5 5 5 300 AR A iR P 8L B 55
FIEFUA A, HRE TRR . XFhEE
PETEHE T T I0 3R MK BEFNARARE TP BB B B, B3k 9%
NCI BB 7 K.

ERGBRBRISVH, — BEBEHMRER
FRW B EEY. REBEXEREDE 24
AEF RIERFATREEETFHRAMEEF
., ME1IANEEFHRINMEE FHE:m/z 384
1386, m/z 352 F1 354, HEFHHH 3 1; &
2ARIEFFALE B F#:m/z 366 F1 368,
m/z 383 1 385, EFE LN 9+ 6, XA EHE
F BB T AR R ) BT A A ARRE B, HO BT L
B B L 454 (0 R4 B I IA] , 6 T 2 SRR I &
HREYEEERX.
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H:a. MB46136;b. J R s c. MB45950;d. MB46513

’ 2

R EREY GC-MS/E1/SIM f& 7% B & it E

Fig.2 GC-MS/EI/SIM chromatograms and mass spectrogram of fipronil and its metabolites

2.2 HREHEHET

EEEERALTIHNETENERE T,
H T SRR B AR B B R 0 2 BRSO L
ZKCARR 0 AT A 0 S U0 v R o o il R B R LR
PRI TR 3. T HACH Py 9 K R 2
FRbw e i 224 2~ 200 pg/L ERINEKHRXR R
W UPAR R AR ME I 20 7R 1~ 50 pe/L TLE 4K
HRRRL.

2.3 RBENEEE

1 25 3 7K A T AR A% R 0 R B e AR
YIbRUE S RINAKSE 43 30k 0. 01,1 pg/ LK) F
0.4.2 pg/kg(iF), AT B AW, LREHE S
W TEANBLAR AW BE R, &% 40 43 B3 n I o 38 7
78%~120% Z &) , A X bR E R 22 /AN F 15%, 45
RY|FE 4. LR, %07 0w E
BEEFERBREOWER,
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:a. MB46136;b. 4L/ s c. MB45950;d. MB46513
3 FHBERERSEY GC-MS/NCI/SIM it B & & it &
Fig.3 GC-MS/NCI/SIM chromatograms and mass spectrogram of fipronil and its metabolites

®3 FHBFRARGBYHERGFEBZFTENEXRR

Table 3 Liner regression equation and correlation coefficients of fipronil and its metabolites

7k F
&Y
LMl &R R2 A R?
MB46513 y=0.001 7z+1.661 6 0.996 6 y=0. 002 0z+0. 555 2 0.999 7
MB45950 y=0.000 7z+2. 068 4 0.999 5 y=0. 031 4z+25. 031 0.998 6
Ely y=0.002 0z+2.217 1 0.998 2 y=0.007 7z+1.029 1 0.989 5
MB46136 y=0.001 7z+2.813 0 0.999 0 y=0.007 9z+ 0. 794 2 0.987 8

F4 BHERAAE W MR D=

Table 4 Recovery of fipronil and its metabolites in spiked water pond and shrimp sample

X 4F
& K 0.01 pg/L 1 pug/L 0.4 pg/kg 2 pg/kg
m i/ % RSD/ % mlik R/ % RSD/% w9 RSD/ % El#/%  RSD/%
MB46513 92.2 7.5 105. 5 3.8 84.2 10. 2 102.9 2.8
MB45950 101. 2 10.0 102. 3 2.0 99.7 13.8 115.0 0.3
g 93.4 14.0 104.5 3.6 107. 6 11.1 78.8 9.9
MB46136 85.9 10. 6 97.4 5.0 110. 6 14.6 107. 4 4.0
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5 SCHRIRE B9 43 A O i o v B R R o R R
A H, BRI K B BR R LR AR B . IR K& A
RERKERELR M _EPREIE . B
AAEBRBERKBEAR, FHEFRHMER
KA VORED : V(IZEP ) =3+ 4 BB, A
BREZWBREBRER . AEHECK-CFE
R 2R ER M HE , BRI IE FI B R SR A
B4& SPE HBE. UM hEgs it

FHEEFERE AN RE T FERNEFEEMR
BORE 5 3R B B H AR W 7E K iR KR
0.01 pg /L, ZEXFH AR FR K 0. 4 pg/kg.
2.4 HRNE

TEWT VL 35 b X RS HH W8 e s SR I 10 RJE
TEFEES AR H 50 m AbAYARSE & L T K AF A SE
W, R BT A ST 4 Tk A T L v A 24 00 B AR A
HRBER,ERINTRS,

®5 AHBRARHWEGEARTIHRER

Table 5 The residual of fipronil and its metabolites in water pond and shrimp

B G MB46513 MB45950 B E MB46136 B
W-1 0. 02 ND 0.02 0.02 0. 06
W-2 0.02 ND 0.02 0. 02 0. 06
JKEE/ W-3 0.02 0.01 0.02 0.01 0. 06
(ug/L) W-4 0.01 ND 0.01 0.01 0. 03
W-5 0.02 0.01 0.01 0.02 0. 06
W-6 0. 02 0.01 0.01 0. 02 0. 06
S-1(FEHF) 12.2 3.2 5.2 49.6 70. 2
S-2(FEEF) 12.1 3.2 5.3 50.5 71.1
WREE/ S-3(FEHF) 11,1 3.2 5.2 44,5 64.0
(ug/ke) S-4(IEHF) 9.3 3.0 4.5 33.2 50.0
S-5(FEHF) 8.5 3.0 4.5 31.0 47.0
S-6(¥EUF) 7.2 3.0 4.5 26.3 41.0

TE:ND kA

B F GC-MS/NCI/SIM R B 7 . 1 £ o
4F, B e SR R A 10 K5, ZEBEAE H 50 m 4b
P A 3 7K A B B o 27 R R B O U e HAR
. H MB46513 ZE/K G H 0. 01~0. 02
pg/ L fEMRH A H 7. 2~12. 2 ng/kg; MB45950
FEAK R H /AN T 0.01~0. 01 pg/L, FEUF i
H 3.0~3.2 pg/keg; W HEEK A 0. 01~
0.09 pg/L, ZEUF K H 4. 5 ~5. 2 pg/ke;
MB46136 FE/K H#: H 0, 01~0, 02 gg/L,EﬂFEP
it 26, 3~50.5 pg/kg.

% 2% QOECD (Organization for Economic
Co-operation and Development) 36 F 4 ¥ & £
RAETTE I R I K b R B R AR
Yy B2 R 8 A B AR K T AR 25 B U B, X
IREE T B AR (BCHERITE 425 T
% 6,

BCF=C,/C,,
K H:BCF BAWE £ RGO NIME N R Z
ZBEE (pg/kg); Co NKIEFH ARG RER
(ug/L)o

:6 FHBFRAKBEYWERENNESREH
Table 6 The BCF,y,; of fipronil
and its metabolites in shrimp

HRRE BCFio4
S1 1276
S2 1293
$3 1164
S4 909
S5 855
S6 745
FIyE 1040

PDF SCff# FH "pdfFactory Pro™ i HRAAIZ: ww. fineprint.cn



http://www.fineprint.cn

280 & 3

EARTE

HFEE L, S 1~S-3 M HR3E P FE AR, S-4 ~
S-6RIEIF, NIRRT UFNH, HMm S1~
S-3H R AL R HARB YR B R T A
S-4~S6, M\ BCFIERITBERTLUEH,
HFAY BCF {E % 1 293~1 164, 7GR 9 BCF (& %
909~745, BEALEK R, BRFEIEHKIES
6 H I A 8, H RS H B R EE 2K IR E
R R AR EINEREE, & —B
A 8] S {8 AR A R B 7 9855 » AT AR R FE BB T

3 it

BN T SN -1 A2 B - R A 4
RS T KA FIAR A OB RS ARG 3 R T BEAR
Y1, %O R BMER B R R R BUEHIRE T
HEREIFM MR RBERIFTOER. MA
BIT X PR S AT T R B, R R
ERHFOHERERETHERERER X
1 040,

S X 30Hk -

[1] GUNASEKARA A S, TRUONG T, GOH K S,
et al. Tjeerdema environmental fate and toxicology
of fipronil[J]. Journal of Pesticide Science, 2007,
32(3):189-199.

(2] #%¥EE,BBE.XEE. S EE %k

WatkEE R FEiE, 2004, 23(4):
427-430.
XU Haijuan, ZHAO Lianchao, LIU Guoguang.
The acute toxicity effects of fipronil on freshwater
protozoa community [ ]J]. Environmental Chemis-
try,2004,23(4) ;: 427-430(in Chinese).

[3] EJik. Bk M BN K=HREEYHE W
01 3R R, 2008, 16:287.

WANG Xida,CHEN Hui. Effect of fipronil on aq-
uaculture organisms[J]. Modern Agricultural Sci-
ence and Technology, 2008, 16:287(in Chinese).

[4] KANDAR A, FAUCON J P. Determination of tr-
aces of fipronil and its metabolites in pollen by lig-
uid chromatography with electrospray ionization-
tandem mass spectrometry[ J]. Journal of Agricul-
tural and Food Chemistry, 2006, 54 (26):9 741-
9 746.

[5] PIRARD C, WIDART J, NGUYEN B K, et al.
Development and validation of a multi-residue
method for pesticide determination in honey using
on-column liquid-liquid extraction and liquid chro-
matography-tandem mass spectrometry[ J]. Jour-
nal of Chromatography A, 2007,1 152 (1/2).

116-123.

[6] LIUDH, WANG P, ZHU W D, et al. Enantios-
elective degradation of fipronil in Chinese cabbage
(Brassica pekinensis) [J]. Food Chemistry, 2008,
110(2) :399-405.

[7] BICHONA E, RICHARDB C A, BIZEC B L. De-
velopment and validation of a method for fipronil
residue determination in ovine plasma using 96-
well plate solid-phase extraction and gas chroma-
tography-tandem mass spectrometry[J]. Journal
of Chromatography A, 2008,1 201(1):91-99.

[8] JIMENEZ] ], BERNAL J L, del NOZAL M J, et al
Sample preparation methods to analyze fipronil in
honey by gas chromatography with electron-cap-
ture and mass spectrometric detection[J]. Journal
of Chromatography A, 2008,1 187(1/2) :40-45.

[9] JIMENEZ ] J, BERNAL J L, del NOZAL M J, et al.
Comparative study of sample preparation proce-
dures to determine fipronil in pollen by gas chro-
matography with mass spectrometric and electron-
capture detection[J]. Journal of Chromatography
A, 2007,1 146(1) :8-16.

[10] VILCHEZJ L, PRIETO A, ARAUJO L, et al.
Determination of fipronil by solid-phase microex-
traction and gas chromatography-mass spectrome-
try[J]. Journal of Chromatography A, 2001,919
(1) :215-221.

[11] MOHAPATRA S, DEEPA M, JAGDISH G K,
et al. Fate of fipronil and its metabolites in/on
grape leaves, berries and soil under semi arid
tropical climatic conditions[J]. Bull Environ Con-
tam Toxicol,2010, 84(5) :587-591.

[12] T Hrd@mBEREE0NEI] 460

WA A 5 E$,2010,16(3):191-194.
DING Liping. Uncertainty of measurement of
fipronil in tea by gas chromatography-mass spec-
trometry[ J]. Analysis and Testing Technology
and Instruments, 2010, 16 (3):191-194 (in Chi-
nese).

[13] T M,.4&%E,.5E#H.%5 EHER-ZORM

BRE-RBRIERAN SN S PREN T HRR
FaZE[I]. AH,2013,31(2):117-121.
DING Ming, ZHONG Donglian, TANG Fubin,
et al. Determination of seven pesticide residues in
bamboo shoots by high performance liquid chro-
matography-tandem mass spectrometry coupled
with solid-phase extraction [J]. Chinese Journal
of Chromatography, 2013, 31 (2):117-121 (in
Chinese).

[14] fIBeF.MER.FE 5.5 FHPERuBERE
BRI &&RR%,2010,31(10) :279-282.
FU Xiaofang, LIN Yanfei, LI Jing, et al. Gas

PDF SCff# FH "pdfFactory Pro™ i HRAAIZ: ww. fineprint.cn



http://www.fineprint.cn

E5H AR S I 45 < A 3 - A A2 R - TR B R G T R AR R R B AR T B R R e e 281

chromatographic determination of fipronil residue cals, 2008,47(11) :826-833(in Chinese).
in tea[J]. Chinese Journal of Food Science, [18] Fimex,4& £,4 #. SXBEXRPFRLEZRSE
2010,31(10) :279-282(in Chinese). ArHT T B B ST LT, ek IR 5 Rl 2 22 4], 2007,
[15] AN o1, BT, R4k, Fentrh i F 45 8 Fhok 26:211-214.
255 B W VAT £ - B IR T VR U S BN E ZHOU Xiaodong, YU Bing, HU Jin. An analyt-
L] &i,2012,30(9) :889-895. ical method for determination of fipronil residue
HU Beizhen, CAI Haijiang, SONG Weihua. De- in leguminous vegetables [J]. Journal of Agro-
termination of eight pesticide residues in tea by Environment Science, 2007,26:211-214 (in Chi-
liquid chromatography-tandem mass spectrometry nese).
and its uncertainty evaluation[ J]. Chinese Jour- [19] R B30,k ,%. BHEEER-SHEA
nal of Chromatography, 2012,30(9) : 889-895 (in EEMS A E-REENERX T P EREB A
Chinese). HAR BB i%,2011,29(7) :656-661.
[16] B ®R.BEH.EBX.% SAFEANEEH ZHOU Yu, XU Dunming, CHEN Dajie, et al.
BHRRGFRET] ZHRY KFFR,2011,38 Determination of fipronil and its metabolites in
(4) :549-553. tea by solid-fhase microextraction coupled with
TANG Jun, CAO Haiqun, HUA Rimao, et al. gas chromatography and gas chromatography-
A multiresidue screening method for the determi- mass spectrometry[ J |. Chinese Journal of Chro-
nation of pesticides in edible fungi[ J]. Journal of matography, 2011,29(7) :656-661 (in Chinese).
Anhui Agricultural University, 2011,38(4) :549- [20] SRAPE.K H-BEE,F. KAHGEE RN
553(in Chinese). ERKEIKRPZMRGBRERII]. ik,
[17] HIBE,.KME, BB, %. FHRFETHEPN 2008,36(7) :999-1 003.
RERWSHEMBELT] £25,2008,47(11): ZHU Liping, ZHU Tao, PAN Yuxiang, et al.
826-833. Determination of different kinds of pesticide resi-
YANG Yaojun, ZHANG Zhijin, GAO Liming, dues in vegetable by gas chromatography [ ] ].
et al. Degradation and determination of the resi- Chinese Journal of Analytical Chemistry, 2008,
due of fipronil in bamboo shoot[J]. Agrochemi- 36(7):999-1 003(in Chinese).

BRI EUEE YT AR UE LR

BAER, A ERENES = R E R B, W — AR R E B A, A 7=t T X i 34X
BB — 2 EREANE PSS, B8 T REFMAH P ERL.

B E AR AT B2 R 48 T B, AR R B N R B =R R R AT R R .

“HE PERLE AR AT B R B A SRR B W R A B PR R A RS AT PRI Rk g AR S
VI RALF P RS R NRHER RN AT R R e B B RS %05 | ikt 100 &
BEARFBHEN, I M OB R — 2B RIERN B =57 P RN PR sy
ARESHFRR . il 1000 AR AP RETIR, KI5 ) KA P RS E =R 2=
Rk .

i 36 tH B R 75 B2 AR, 4 B AR MR B ISR A 22 B O =X 1 BURF R IR 1T 4ol 32 56 = DA AR
BT KPP #17T BRI, R o m g5 e, U E =R SN B R R,

TR AL EHEFEAOMZEMSZSL, HE—SRWEMAGE B aHRSE, R, HP
W R LUE SR B M T @& E =R BB 22 S AR B O, 0 B O 0 B =R 2R R R
¥, A R ¥ F P Bt .

A & TEAE BT U5 ) AU 2% /5 B N (www. instrument, com. cn)

PDF SCff# FH "pdfFactory Pro™ i HRAAIZ: ww. fineprint.cn


http://www.fineprint.cn



