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ERHE, HAF, FOARY, B K7
(1. pERRFEE RSB SE IR TR, JbaT 100083; 2. bt vl g W # 6il Ho o,
Y PFLWIIEH AR E A, JbaT 100013)

W OE: B E RO A H- 0 HICE M 2R B S0OAH 83 - 5B R BT 74 (gas chromatography-tandem mass
spectrometry, GC-MS/MS)[F]iHEFEFL 24 FiG HLEZER G0 k. ik BEELRES FIE & be-TAT
B:1, V- RE, RBGRA RBRIE R 4 N-IN 3L Z — i (primary secondary amine, PSA)E b4 &1 AHFE B
ik, AR % AR GC-MS/MS Kiill, INFRiE . S5R 24 P HLEUR 257575 42 1 Wk B PRl N 2k
PR R, MR 2=0.99; R E R K 0.002~0.500 pg/ke, EEBEN 0.006~1.500 pg/kg; 24 F B AR
FEE R 3 ANAFIARHEE T AR 87.1%~129.0%, HIXTARAEMmZE R 1.9%~13.9%. £ %7 kil
fEsE . R, RERST R REFLRE SR 24 B ML 2558 B I DR AG I A B oR, b W R L K
BLEN A HLEA L & AR I i 2%

KER): SIS AEEL, AR -SRI BT, R, AR

Simultaneous determination of 24 kinds of organochlorine pesticides in
breast milk by dispersive solid-phase extraction-gas
chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish an analytical method for the simultaneous determination of 24 kinds of
organochlorine pesticides in breast milk by liquid-liquid extraction-dispersed solid-phase extraction-gas
chromatography-tandem mass spectrometry (GC-MS/MS). Methods Breast milk samples were extracted by
ultrasound with n-hexane-acetone (3:1, V:V), the extraction liquid was frozen to remove fat, and then purified by
primary secondary amine (PSA) as a dispersed solid phase extraction agent. The purified liquid nitrogen was blown
and redissolved, and then detected by GC-MS/MS, and quantified by internal standard method. Results The linear
relationships of the 24 kinds of organochlorine pesticides were good within the investigated concentration ranges, and

the correlation coefficients #* were all equal or greater than 0.99; the limits of detection were 0.002—0.500 pg/kg, and
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the limits of quantitation were 0.006—1.500 pg/kg; the recoveries of the 24 kinds of analytes at the 3 spiked

concentrations were 87.1%—129.0% and the relative standard deviations were 1.9%—13.9%. Conclusion This method

is convenient, accurate and sensitive, and can meet the requirements of rapid detection and analysis of 24 kinds of

organochlorine pesticide residues in breast milk samples, providing methodological reference for monitoring the

content of organochlorine pesticides in breast milk and infants.

KEY WORDS: dispersed solid-phase extraction; gas chromatography-tandem mass spectrometry; breast milk;

organochlorine pesticides
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A P54 2 (organochlorine pesticides, OCPs)J&:—
FREOTR WA AGR . AEILA BUSORH AN [R] 22245 S
KI: —HKUFNER, NSNS, 5—KL
IR I AR, W LA A TSN LAk
MFEELRZE . IR RS0 MNRS, AT
FEAR T TP o AR A S 2% AR A, R DL R AR SRR
— 2R K g is A A S BB I R AR TR
B, ZBWIEAEK V5T . BHERMS REREN TP E
EFHFEAA AR IR, RBE5| R B ™ E IR T5 YL A
B EAR A 80 AEfRLIR I E & RGZAE 1L T OCPs 1y
A PR, (ELAT AR SR T P AT L 3 K T A A S e X Y
KA & BT K OCPs Ay s sk i3l
MARTRW, KRS RERA . BT A R
Jk B fik 5 2 Fh O U B TR OCPs, KKK & 2 5%
Al REZS AR K18 Z WA MR e, sl T .
AEFEZEEL . MR . BT R R E EUE R
B =01 R, A g R A ALK 24 A5 A 4% T B
ZATHRE, (RIS 88 5 X% T I L AR 7T BE A7 AR
WRAER O S, EEH OCPs 1542 SR ARE R
), U HOE A R a0 B LSS R R RN T
AR R RS . TRFLE LI EE G ER
Wz —, WEERLF OCPs 175 Yutk Bt i — 5 PPk 2 2%
Pl PR B LR AR 1 g e XU, HLAT E 2 2 S
FEJE OCPs AJHEZ: F20R 0 W) 75 2248 Vi v 58 19 T
JrikfE ARl . BT, ENA X OCPs BIZH A ik
FEEE XA AR R ST 2R B A B ik
DAVEAREL , [EARAEE | S d ik o &,
AU Tk DU 3 A PR AS0R e 1 vk BB AR i - Tk,
ARG T 0 BB AR R PO S, B A
AE IR AS JE R FURE S 0 288 BR 0 B 0 i LU =
— i, FRFLR-FE S AR, A KENENR
RN THe, X #7 ik dfb vk pe sk & i o —
T, BEFLAEAE YIRS 2 T ORI R NI, R
sb AR AN, XA AT TR AR A 0 (R B I 0 R A
BRI PR I R AR B B, 55 £ 3 A

ARAE UK A v b i 7 s s T RERLH 27 1 OCPs 19 £ 5%
AT, %R RS B (0.066~1.700 ng/kg), {HE:
YRR RSB H X AT BRI 854 — 8 B3R, ANl A Rt b
ARG o TR LTV 7 B L i Ak P 32k fT (5 (L ARG 1 B
v, NS FARR BEAR A IR I . AW ST HE R Y
QuEChERS #BU5 AR b, F I ZRBRG E— 25
AR, S5 A ST - B TSR A, s BERL A 24
Fl OCPs By faj 54 R B VER Y3 HT i, PR EE L OCPs
TS RN AR E 7Sy R AR o =

1 RS

1.1 MR5RF

BEZUARE b H A 5 T L0 R e M R A, RAE S IR
FETE-80°CH E 43T o

N-A 3 Z — i (primary secondary amine, PSA)W [
( H R B A B A |, /Nt i 6 b 5 A A I
(octadecyl silane bonded silica gel, Cg) W Ml 51 (32
SUPELCO /A )); IEC %, ME(ERE4E, JbatuliARl DRl
AHBRA D, 2 K A3 E Millipore-Q il 5 iy 4l 7K ;
IS- WA | IS-F3 BT ML | IS-Tiok 4 T b v i (4 = 98%, I
TEEAE YR A IR D, D10 (4 =98%, &k
TRC 2AH]); fik 13 [ RAric MERIE —EH O W
SRR TE . WFEKER = 2% (p,p’-DDE-"Cy;
p.p’-DDD-"Cyy. p,p’-DDT-"Cpo)biifi i (W =99%, F
CIL A )); P a-N7578 -8 782 34 Fi 25 TR A b
HEVA (100 pg/mL, REBT/RIEFHEAT PR A F).

1.2 UFE5E%

GCMS-TQ8050 NX = & PUMFFFTiE{L . GC-2030 K
OB A SHIMADZU /A #l); AL204-IC F ¥ (S B
0.001 g, Ftit: Mettler Toledo /A ]); X-30R 53R OHL(SE
[&] Beckman /A 7]); N-EVAP 116 2% (3£ E Quality Laboratory
/v F]); SH-Rxi-5Sil MS B4 1530 mx0.25 mm, 0.25 pm,
P AR A R A
1.3 FoEREH &

FAETEAE OB BT R R 100 pg/mL A 245 TR
BRRER, BRI EE A 0.1, 0.2, 0.5, 1.0, 2.0, 5.0,
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10.0., 20.0. 50.0, 100.0. 200.0 pg/kg HIARHERTIAM, Fn
HERSE TLHER 2 mL FREB O, &S LR
Pk m o
1.4 LW T5E
1.4.1 FanfRIK

WERFREURIETR AT RS 1 g, BT 15 mL BN
BT, IANARES TAER 50 uL, 185, A 10 mL 1
Ct-INERE IR (3:1, V2 V), WAHER 5] G M 2L 10 min, 4°C
4000 r/min .[> 10 min,
142 # 4

B 1.4 PRFERIAE T-20°C% % 1 h, B RE
F 15 mL BB O P AERIFREL PSA T B 551 200 mg (s
iz 0.01 gy ABLE, WHEYRY 5 min, 6000 r/min Z5.0
10 min, A F3EHT 10 mL BEES AR, 38°C/KIA T ALK
WEILF, MA 0.5 mL IECkEiF. HIFREBE2 mL
BN ELOAY, 76 14000 /min T &0 5 min, FIFRER
FEPIEHERE M, SIS E o
143 SELH

(DS AR IS 51

SH-Rxi-5Sil MS B E (4354130 m*0.25 mm, 0.25 pm);
A AR, B =99.999%; BRI AT BTk AR
B WILATRE 70°C, {545 2 min, DL 25°C/min F+ZE 150°C; LA
3°C/min F+ 2 200°C, {5457 2 min; L4 8°C/min F+Z 300°C, {343
6 min, FEjtE: 1.2 mL/min; JEEEFREE: 270°C; A 1 L.

QBTG4

i, T2 527U (electron ionization, EI); HiEZfHER: 70 eV;
BTFIRIRIE: 300°C, fL4ZIRIE: 300°C; Klifibs: 0.90 kv
+0.30 kV; HH: £ 500 WElli(multiple reaction monitoring,
MRM)#EF; PAREE i IRIER: 5 min, £ BFRY &L
PR A T R T T R R AR R A B L 1

=1 247 OCPs & 7 MAHRIIH GC-MS/MS 73753

Table 1 GC-MS/MS analysis parameters of 24 kinds of OCPs
and 7 kinds of internal standards

FE AW BT (mi) i AE A
/eV
1 BB S 249.9>214.9%, 249.9>178.9 18,28
2 INEH 283.8>248.8*, 283.8>213.8 24,28
3 FLAMIEIE  294.8>236.8%, 294.8>264.8 16, 12
4 & 271.8>236.9%,273.8>238.9 20,16
5 T AVAVAN 180.9>144.9%,218.9>182.9 16, 8
6 ) S AVAVA 180.9>144.9%,218.9>182.9 16,8
7 ZAVAVAN 180.9>144.9%,218.9>182.9 16, 8
8 S AVAVAN 180.9>144.9%, 218.9>182.9 16,8
9 IS':EZEZQ 153>138.1%, 138>85.1 9,15
(M5 1) ’ ’
10 I 262.9>191%, 262.9>193 34,28

5513 4
=15
RS A BT (i) I E it
/eV
11 IS'?M@ 198>169.9%, 200>171.9 15,15
(M5 2) ’ ’
12 M= S A 372.8>263.9%,374.8>265.9 28,26
13 &S 372.8>263.9%,374.8>265.9 28,26
14 RAIHE 406.8>299.9%, 406.8>334.9 24,16
15 o,p’-TH T {7 246>176*, 248>176 30, 28
16 DIOQEE 212>208%, 212>210 42,33
(NF5 3) ’ ’
17 p.p’- i i B 246>176*, 317.9>248 30,24
18 o,p’-i4 T4 T4 235>165%, 237>165 24,28
19 Ak IR 262.9>191%,262.9>193 30, 28
20 S-S 194.9>160%, 194.9>125 8,24
21 6= v 406.8>299.9%, 406.8>334.9 24,16
pp PPIDDETCE o egs 26051881 39,30
(HIF5 4) ’ ’
23 p.p’ - T i 235>165%, 237>165 24,28
24 o,p -l 235>165*, 237>165 24,28
D,
25 p-DDD-"Cp 247>177.1%, 249>177.1 33,27
(HIH5 5)
26 p.p’ - i 235>165%, 237>165 24,28
27 S K PG3R) 317>245%, 317>101 15,25
28 UM ER  227.1>169.1%,227.1>212.1 24,14
29 PPIDDTCCia a0 1771 24,27
(HIt7 6) ’ ’
30 KR 271.8>236.8%,273.8>238.8 18,18
31 I?ﬁ,ﬁ% 168>136.1%, 168>108.1 12,21

TR o B s L7 AR AEE XSy 7 AKX, A X
FARYIX L 7] — AR

1.5 HIEALIE

K] Shimadzu GCMS PR AT 43 B Ak R it A
Hdw, HRAE B ARG W G (] LR PR W 8 iR A T
TEME, I AR 22 ) 56 0 DG 0 AR 8 AR 40 4 XA
d Bk 5947 € 5 % Microsoft Excel 2019 %} 325
B AT 7
1.6 FREHEH

AT G A Al O ) i IR R T R O
B, T B RS A% M 48 58 i Uit T, 16 e A
LlKANIE eI PEFE I T o B — R (10 AN/ bt
B — A~ F s R R — S LR BT INAR A A, LA
W 705 Y KT RO IR HER P . BT R DU i TR 2
TR R BRI bR TR, AR 1E A b B 2 B AR
P45 2 AFIARE: it 256 JB XS 25 M IO ALY T4
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el FIRJTEEXT 24 B OCPs (TR S FRIETE T M BE 3L

R EmPERHEEYN

FESIARE R OMARRE 10 pg/ke) AT RTALIRAT_EHLAT,

AYCES

TGRSR

gEIANP 1, 2 Fin. M 1, 2 Rl RIEH, & Bisfbad
TEABFFEALA I B3 S5 PR 7 FHEL T 76 R AT LLRAS 3
FRAR Y M TR A 7 (i, (RIS 4% B AR 22 (81 L B FR g A e
FURESL P 2 (R AR S T U4 . Ik aT L AR
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Fig.l Total ion chromatograms of standard solutions of the target compounds (10 pg/kg)
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Fig.2 Total ion chromatograms of sample spiked solutions (10 pg/kg)
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TR AE U ) T AR A 0 7 T R B AAR IR) 14 43 T 2R 22
SR SEH bR ARG 43 88, SR K W R AT R A
BRI T 245 T 2 A AL SRR 24 7E A IR R v VS A 8 1) A
XK/ KT AW ARG S i ILE Y R,
LA SCHR R OR R fL ZIE P20 R e R mElo | e ke
P 5 A ML R A A v i TR M Sy B BB T
FRE W& B AR, 000 2 Y R 0T g B
AR A LT S IE S B IR AR E, LU S5 b
RS OCPs TAMLZ . ARBFFEAES % Hi i 3¢
HR[29-301 2L ilt b, 3 2o B AR 3286 L 8% T 1E C k-1
Bi(3:1, V:v), A H - TEC k1, V)R Z - E
BE3:1, V:V) 3 FRASRBOE R B AR A P i HE U
Z5t o WIREHRRVILIE 3), IECKE-NIRG:1, V2T
FEZLFE L P 24 B B AR A P90 H2 BUSCR SR 55
i%,%%%%EWKT%%AM%Z@ 5 A S B A
PR, F, AR ERAERET ECK-NING:1, Ve
SRR EURF
23 BUEHFSmK

BEFLRE S BB AR T o L s Rg s, B
A7 ML 3R B B PR AR M T 3 Tk 22 B, T K & g s
W SR A —RIBAER R, H e & LA T 2
AL BRI ARSI T4 . S8 ik et Fn R B . 30
HICHR A E FHABREE T A R URERRS . BAREERGE | B
BB EEHEBOLE . AMREGEAFHIET Lk
BB L R E R . XA A 1T 2K LI BRAR SR,
35 S 2R VR VRBR B IR 3 130 6 AR 2% ) 7 =0 BEFLAR O
AT R E I, BEFLPRIURA-20°C ¥R L h 5,

250
200 |-
X
150
=
E
E100 o
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=
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Fig.3

RE b B s SRR T 2 AVBAA R T s, I DA S 1T 8k
MAEKZEZ L, AUZELT, SRR E 7=
IR A3 RE V5 5 4R UK A A0 B o T B G b ik B ) A AR
9 R FH 43 80 AR ZE B il — 2 Al . AR B SRSl A L B0
FREZHE, LAAHXT RIS EH8 bR, X Cg M1 PSA WL
TR FF DAL 110 4 B 51 R R UG o 750 B2 H AR AL A
BURRMAT T %28, Ikl B Sk T Ttk . A
4#%%%*%Tuﬁﬂ AL Crg, PSA SHAE X B brfk
G D, KRS YA TR R IR . E I,
TEFE PSA FE ALl o ZEBLIERE I, 3E—2 50 W B 5
BT T4k, BT 150, 200, 250, 300 mg PSA
FHHECT MRS A8 . T 58550808 S m (B 5), 200 mg PSA
REMS A RULBRFE S A 2R 0T, 3K15 80%~120%3t FEl N B A%
Wy i M, TR 4 BE#R 200 mg PSA Al
24 FHIEWNE
241 FikthEdE. BHRA T EMR

BEICHG 2F & AE S 360328 (1, 38 A # S kB bR
2k, 1520 L Pk - T4 BN, E i
TET .

B NTHIMA 1 mL R4 MiE . 50 pL NFRE
W, B 1.3 BLh AR RSN SMREE TR 50 uL, [FRR & —Ag ik
TP2EEL, ik, RIRRET, 1% 0~20 pg/kg MIBRfERRZE
TE LA (AR T HERE, 43 BIIE % BARE G AR,
VI P 2 5 T 1) 00 1 D 06 T L X 07 R s, 33 D 0 T
TR LA AR (Y), X B R AR (X, ng/kg), 23l
FRUERRER, SEIFRERZRIIE (R 2), 255K, 24 Ff
OCPs LBMEX R RAF, HIXRHEHWRFET 0.99; Jikks
HFRA 0.002~0.500 pg/kg, & f#FRH 0.006~1.500 png/kg.

B IiECkE-HE
=@ &M ke-ECkE
0O ZBZER-HChE

il
§

o,p’ {F%i ?ﬁﬂﬁ e

MW%*‘@& @%%EE%EKW%
R R EEE EEZEEERE £ X
RREEE®EEREESNXS LR
E S ‘2 n F RS

g a 4 s ¢ B ii:
FArpIFhE

FxF HARME A PR BOSR 1 A (=3, 10 pg/kg)

Comparison of extraction efficiencies of the target compounds with different extraction solvents (n=3, 10 ng/kg)
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Fig.4 Comparison of extraction efficiencies of target compounds by different types of purifiers (n=3, 10 pg/kg)
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Fig.5 Comparison of extraction efficiencies of target compounds with PSA dosages (n=3, 10 pg/kg)
<2 247 OCPs &M ATE. HEXRABRIQER, TR
Table 2 Linear equations, correlation coefficients and limits of detection and limits of quantitation of 24 kinds of OCPs
b= Hix9 By ” K B/ (ug/kg) Ew R/ (ng/kg)
1 HEHR 7=0.1783X+0.0547 0.993 0.002 0.006
2 ﬁ%\*& ¥=0.1744X+0.0517 0.991 0.002 0.006
3 A ¥=0.033X+0.0063 0.992 0.100 0.300
4 Jc%x ¥=0.1015X+0.0108 0.991 0.002 0.006
5 [ AVAVAN Y=0.211X+0.0389 0.991 0.002 0.006
6 B-7NINTN ¥=0.201.X+0.0406 0.990 0.002 0.006
7 TAVAVAN ¥=0.1593X+0.0316 0.991 0.002 0.006
8 S AVAVAN ¥=0.1188X+0.0097 0.991 0.002 0.006
9 [[E2%pas Y=0.1308X+0.0025 0.999 0.020 0.060
10 SRS ¥=0.1134X+0.0167 0.992 0.010 0.030
11 i) ¥=0.0728X+0.0019 0.999 0.020 0.060
12 LA ¥=0.0841X+0.012 0.992 0.005 0.015
13 p.p T T o 7=0.4535X+0.8118 0.996 0.002 0.006




6006 B0 %A TR A AE W %13 %
F2E)
ha= Htr¥ Lt 7 it R/ (pg/kg) E TR IR/ (ng/kg)
14 p.p - T T Y=0.8268X+0.1315 0.993 0.005 0.015
15 p.p’ - i £ Y=0.7563X+0.1375 0.991 0.002 0.006
16 o,p - i Y=0.9326X+0.1717 0.991 0.002 0.006
17 o,p’-TH T TiH Y=1.476X+0.1127 0.999 0.002 0.006
18 o.p’ T I o ¥=0.827X+0.1308 0.992 0.005 0.015
19 FR 4T 37 O Y=0.4286X+0.0829 0.995 0.020 0.060
20 SCERH ¥=0.0919X+0.0258 0.994 0.100 0.300
21 SR A ¥=0.0486X+0.0604 0.993 0.500 1.500
22 SRk EC I ¥=0.0684X+0.0337 0.996 0.200 0.600
23 B Ft ¥=0.0534X+0.0163 0.995 0.200 0.600
24 KR ¥=0.1697.X+0.0035 0.994 0.002 0.006

242 WIKE. HERE AR
Spas (AREFLREREEST 1. 5. 10 pg/kg 3 ANHRIE TSN
I F S0 D) A 2 B 000, He R 1.4.3 [UERACRE, 1
AURPEACTPATIEL 6 ¥R, BRIV B KT8 5T DU il P47 58
B 3 W TR I S FNAR X R v I 22 B S0 o
5 % R A 2 ME%=(4,1/4,)x100% 34T 1154,
o, 4, RFETTVCECRE & BRI TRIFR, A, bR
ﬁuntlﬂ AbR TR . 2% ME>1 I, RARFR SR

A 1O i3 ME<1 R, 2 BH R 05 380 H AR g o oz 40 i

24 B OCPs WP Fy 87.1%~129.0%, AHXH7
W 22 (relative standard deviations, RSDs)A 1.9%~13.9%,
RN 45.7%~183.4%, WK 2. 3. HHd, i Biry
[T R, 7E 87.0%3 129.0%E B N . K4 HFwY
HIFE A 80%~130% I N, A HV A B . 2K [T
FR A A L R S o SO o A T R
24 FEHLEARZ TR, W3k 3,

®3 3MTRMARREF 24 7 OCPs FEIE . RSDs FE B (n=6)
Table 3 Recoveries. RSDs and matrix effects of 24 kinds of OCPs in 3 kinds of different spiked concentrations (N=6)

1 pg/kg 5 ng/kg 10 pg/kg
5 ez — —— —
FZZ/%  RSDs/% RN/ % /% RSDs/% FRON/%  IRIEE /% RSDs/% TN /%
1 HLER 119.0 5.4 96.4 106.7 3.8 83.1 102.8 1.9 87.7
2 NN 125.6 5.9 171.8 108.7 3.9 96.8 103.1 33 100.5
3 AR 106.7 8.8 1252 103.6 43 108.2 95.3 3.9 130.1
4 L& 106.1 10.2 1353 100.6 49 112.7 98.1 3.9 140.5
5 S AVAVAN 104.0 7.5 103.7 98.6 3.2 89.3 101.2 2.5 98.4
6 ) S AVAVA 114.5 6.6 183.4 103.3 3.8 119.2 101.7 2.6 110.7
7 N AVAVAN 99.9 7.2 110.9 96.0 3.5 95.0 99.7 2.5 106.2
8 S AVAVAY 98.3 9.3 113.6 93.9 4.7 98.0 98.9 3.1 112.1
9 = 110.0 7.9 117.1 89.2 4.6 87.7 102.5 23 106.2
10 AR E T 113.9 7.4 111.5 92.2 5.1 85.9 102.6 3.0 104.5
11 M= L 114.5 11.3 112.0 88.1 5.8 105.2 103.4 3.6 105.6
12 LA 109.9 12.5 119.2 90.1 6.7 89.1 101.2 43 107.9
13 p,p -l 128.6 13.9 92.6 104.2 7.9 90.1 101.4 5.9 104.4
14 p,p’-TiHIH 116.7 8.2 118.6 101.7 4.6 106.2 98.6 3.1 117.4
15 p.p-iiE 93.4 8.3 160.0 116.8 4.1 101.1 109.6 3.6 156.5
16 o,p - {f 120.4 7.6 104.7 104.8 4.7 81.2 103.4 3.1 100.3
17 o,p - 112.1 5.5 92.0 88.1 4.1 90.7 103.3 2.6 89.4
18 o,p’-i i 116.4 8.7 119.1 101.9 49 105.4 98.5 3.0 117.8
19 HEATHHH 105.0 10.7 60.1 87.1 7.8 64.9 98.2 7.4 75.0
20 SEGH) 115.4 8.5 93.5 103.5 5.8 86.9 99.3 3.9 99.3
21 SRR EGH) 100.9 9.5 128.1 89.0 6.9 116.7 101.4 3.4 128.1
22 SEAKECHI 129.0 7.9 45.7 98.4 6.4 59.6 105.8 2.5 50.0
23 BBt 91.1 12.9 66.4 104.7 23 89.8 104.0 6.1 100.5
24 KR 116.9 10.1 109.5 100.6 6.4 105.1 100.4 33 110.1
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2.5 EPREERESNE

NLFHASTT AT 14 By REZUARSL P OCPs & i iliA T T4
W RZE R IR 4), ANERSE 13 FRAGTEREFLURE g
AR, 11 BRI R o p-7575 75 K B-iSt
TE 14 YRR PR e dm s, TR 100%, P51k
3.26 F13.22 pug/kg, HRMNENR, Kt RikE] 93%, FHHk
FER 6.04 nglkg, EHMFRREMR, ANERT p-HiSHEIL AT
[P B S S SR TR o TR S [ B AT 8
HFISH NG BPE . ARG E AR R, A
FEREFLAP A HLEAR 2 H RS 17 1 R R B R i R A LA
LA AR H I LR A ZE AR

Fz 4 14 PSP 13 Fie L BB R (0=14)
Table 4 Detection of 13 kinds of target substances in
14 samples (n=14)

2z F 4 oz, IR

(ng/kg)
1 INEAR 93 6.04
2 T AVAVAN 7 0.23
3 ) S AVAVA 100 3.26
4 AVAVAN 7 0.07
5 S AVAVA 36 0.02
6 p.p -1 T T 29 0.12
7 o,p’ -k iH 7 0.03
8 0,p’ - T i 29 0.12
9 FR AT T 7 0.02
10 SRR A 43 0.93
11 Sk R i 29 0.60
12 iR %) 100 3.22
13 KR 79 0.03

3 % it

ABIFFELE A N IR AR, R URAG . PSA ZM AR AL
BURT GC-MS/MS Z5HeAR, diar TR 24 R pLESA 2y
BRER RN ik SEREE R, R URBRARZS & PSA ¥k
AT A R REZL P B 45T e A (s, [ B £
FExt B MUEA 2T AR AT 320 TR R 3ET
PRYEfTfE . R FIER B R, Bei e B S R A
PUEARZ PR 7ok, TR FREFL OCPs & 4G
M, I RREFL R B LEY OCPs B R 2r 5%
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