< 2% GOl 13RI (Scopus) ALK BL NI
- 4 « IO HAFINI I Fl % DOAJ IR BB T
¥2 o & 42}& 5l CRESCH) CA « BB ICSTPCD
B A B HRCCSE

o S (frihFHESCHE) FSTA

SCIENCE AND TECHNOLOGY OF FOOD INDUSTRY o HAF A ARG LG Bt IS T o W ER B DI TIA
o ST i (WICD) 7% o [ 2: P2 Sino Med
o fr SRbE S TR R I B RO % H s — iR T
¥ HT]  ISSN 1002-0306  CN 11-1759/TS & ARS: 2—399

T A ST BB AR B B LC-MS/MS PRag il 52 A= L 32R R 245 B

Rk, RS, mEMA, §EK, KRFHF

Determination of 32 Kinds of Pesticide Residues in Raw Milk by Supported Liquid Extraction with LC-MS/MS
DENG Long, ZHOU Si, HUANG Jiajia, ZENG Shangmin, and ZHANG Jingwen

TELR I View online: https:/doi.org/10.13386/j.issn1002-0306.2022120075

TRAT RIS HAN SO

Articles you may be interested in

QuEChERS/H S 8080AH 2335 — HR B BT 35 7000 28 5 - r 28 b A 24 5% BA
Determination of 28 Kinds of Pesticide Residues in Tea by QuEChERS/Ultra Performance Liquid Chromatography—Tandem Mass
Spectrometry

£ Tl BHE. 2021, 42(2): 223-229,236  https://doi.org/10.13386/j.issn1002-0306.2020040021
e AR €3 — R I B (] o D A A rh 3 1 R e 245 5% B8

Determination of 31 pesticide residues in Chinese wolfcherry by high performance liquid chromatography—tandem mass spectrometry

£ Tl RHE. 2017(14): 26-30  https://doi.org/10.13386/1.is5n1002-0306.2017.14.006
A H 10N A 24555 B8 YRR €00 33 — HR I BT 1 AR SR 0 3 — R BB T i o

Determination of Ten Pesticide Residues in Tea by Liquid Chromatography—Tandem Mass Spectrometry and Gas Chromatography—
Tandem Mass Spectrometry

£ Tk RHE. 2018, 39(17): 240-247,252  hitps://doi.org/10.13386/j.issn1002-0306.2018.17.040

e 5 R 2 M e SRR € 15— 3 BB T R v D0 i A v 22 T2 (A sl 25 4 3 7
Determination of Multiple Receptor Agonist Drug Residues in Pork by Pass—type SPE and Ultra Performance Liquid
Chromatography—Tandem Mass Spectrometry

B RS 2021, 42(14): 264-271  https://doi.org/10.13386/j.issn11002-0306.2020090182

QuEChERS -7 = 830BUAH (0135 — 53 IR S5 3 12 I o i %) T 388 A 245 PR

Determination of 388 Kinds of Pesticide Residues in Grape by QulEChERS/UPLC-MS/MS

B TAkEHE. 2019, 40(21): 256-261,267  https://doi.org/10.13386/1.issn1002-0306.2019.21.042

R s AR €00 35— F R i DN X85 PR AR A PP R 5 B B

Determination of Residues of Diuretics in Chicken and Swine by Ultra—High Performance Liquid Chromatography—Tandem Mass
Spectrometry

£ Tl BHE. 2021, 42(3): 230-235  https:/doi.ore/10.13386/1.issn1002-0306.2020050206


http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2022120075
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020040021
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2017.14.006
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2018.17.040
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020090182
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2019.21.042
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020050206

fd& \

PSE



5 44 % 51T i Tl B Vol. 44 No. 17
2023 4 9 H Science and Technology of Food Industry Sep. 2023

e, JaRR, AR, A5, IEAR SCEEBOR A IS & LC-MS/MS PR il s A= 3L 32 R 2558 B (0], £ Tl BHEE, 2023, 44(17):
360—366. doi: 10.13386/].issn1002-0306.2022120075

DENG Long, ZHOU Si, HUANG lJiajia, et al. Determination of 32 Kinds of Pesticide Residues in Raw Milk by Supported Liquid
Extraction with LC-MS/MS[J]. Science and Technology of Food Industry, 2023, 44(17): 360—366. (in Chinese with English abstract).
doi: 10.13386/j.issn11002-0306.2022120075

- ST -

B S, BB A ELSS & LC-MS/MSS ‘BLsil] &
H P 32 ﬁ&ﬂiﬁﬁ |

B kB B, EEE, S, KER
(1. AAE BB RIRLFRE, - 4N 510520;
2.0 MW RIRTRG =6 P, T A&7 I 510440)

p

1 OEHBEMIERRERERIARANC S SRR RS, ES AT R HREKRGGRBEN T &, A
4%@&%@\&%&&4%&7&3@% HEmANCHREES, ARBorH, LEHaRBEmIERgERIES
W, Cp GIBALE KA B, ZPBHAELRERXITH, A8 KAL), U ERAR R b &SRk
RE. BREY, 32%5%%& FEBEAEMEERRIF, MEARKKT 09962, HdifkH 0.1~2.5 ug/kg, £ &
Fﬁ’u'y 0.3~7.5 pg/kg, FHEIEH 69.4%~113.8%, HxtirAElmE (n=6) T 82%. ZH k¥, ik, TH,
ERTAILF 32 A RABEG N E.

FARIR): Bl AR AR R IR, A FHR0R AR & k- B Rk, RBKG.

B35 TS207.3 SCHRFRIDAD: A NEHS:1002-0306(2023)17-0360-07
DOI: 10.13386/j.issn1002-0306.2022120075

Determination of 32 Kinds of Pesticide Residues in Raw Milk by
Supported Liquid Extraction with LC-MS/MS

DENG Long', ZHOU Si*", HUANG Jiajia', ZENG Shangmin', ZHANG Jingwen'

(1.Guangdong Food and Drug Vocational College, Guangzhou 510520, China;
2.Guangzhou Centre for Disease Control and Prevention, Guangzhou 510440, China)

Abstract: To provide scientific support for guaranteeing food safety in raw milk, a rapid method for the determination of
pesticide residues in raw milk was developed using supported liquid extraction technique and ultra-performance liquid
chromatography tandem mass spectrometry. The sample was precipitated with acetonitrile and then separated by high speed
centrifugation. The supernatant was purified by SLE column. Separation of pesticide residues was achieved by a CORTECS
C,¢ column. Pesticide residues were detected by ultra-performance liquid chromatography tandem mass spectrometry with
electrospray ionization in the multiple reaction monitoring mode, and the quantification was accomplished by external
standard method of matrix standard curve. Method validation revealed satisfactory linearities with correlation coefficients
higher than 0.9962, and limits of detection and quantification for target compounds were 0.1~2.5 pg/kg and 0.3~7.5 pg/kg,
the average recoveries at three spiked levels were in the range of 69.4%~113.6% with relative standard deviation (RSD,
n=6) less than 8.2%. This method is simple, quickly and reliable, and shows great promise for detecting 32 different
pesticide residues in raw milk.
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Fig.1 Schematic diagram of the experimental

procedures of SLE

VE-Sraiea, HEF EREMPEPI IR, TEK RFEA
AHZERTT EPEAEA ., TR b2 2588
FESTHTAL IR, FEAR 24555 B8 77 TR N FH T JCAE GG -

AW FE LA AR B KL R T A 25 24 5% ) b
32 Ty LR 24 B FH A 225 5% B4 A AR, SR FH [ FH =2
PERRFEBGHATRE S RTAL R, 456 WOA (033 R I T 3%
TEZ AR A SATH RARUE & . S PrPRRE Susmmy
fleggntio2l sy AL 32 Fhofe 2558 BY AR i RO A
(% - R IR TR AS I 77 3%, S shpils ke il b e 2 =
5% BA ARSI P AT RS
1 #MR55E%
1.1 MRS5EE

32 PR 2GR B ARUEST 100 me/L, RV SRR ES
LRPEHIE WINPT, 205 . HiREL . HiR  LC-MS %,
TEE Merck 23R, &S, IECRE. JBRAEE HPLC
%, 15 E Merck 2~ Fl; 22 F7K  18.0 MQ-cm, H
Milli-Q & FrK R AR AEFLRES SR AACHE
FLEAE A S EE LA AT, 4 °C BRI

ACQUITY Xevo TQ-S M =8 AR (135 - 54 B B
EAL . Wat200609 [#AHAE B RS B 55 B Waters 2%
Hl; IKA MS3 gl 428 8 IKA 23wl S810R
ERATRE.OHL 7EE Eppendorf 24 F]; N-EVAP112
AR ZE{Y  FE[E Organomation 23 7); Milli-Q £ 55
TokkAAS  FEE Millipore 23F]; SLE #5HUHE 3 mL
S [E Agilent 2\ F]; Mini-UniPrep 2R DU 2 dEET =0
HPELS 0.2 um  JEZ[E Whatman 2\ F .
1.2 LWHE
1.2.1 HrRuEEE@ECH]  AEFUE 0.1 mL SAPREE R
F 10 mL @R, NG EREZE, it 1 mg/L
TRAPRER I, FAEZLAS AR B 020 1.
2.5.10. 20, 50 pg/L RFIErHE TAERER
1.2.2 FESEATAEEE  EFRFREL | gORTM = 0.01 g)ii
SIHAEZLRESS, TEAZEA 1.5 mL ZERYES.0, iR
Y57, 4000 r/min B0 5 min, B EVEW . FESRTTEEN
A 0.5 mL /Ky, &I, %% 2 SLE /M, 48
% 5 min, FH 4.5 mL & BEVE 2 IR, R LT
& T IadhESS 5 s, PRI AR =TT, 1 20% )G
FAP2(0.1% ) /KIEBCEAZE 0.5 mL, 4 adgasdug.
1.2.3 (Aigstt @itk Waters CORTECS C g £F
(100 mmx=2.1 mm, 2.7 um); {7 shtd: A A 0.1% HER
YR (% 5 mmol/L FHFREE), B 2h 0.1% HFR N (&
5 mmol/L FR4%), B UE /T : 0~2 min, 20% B;
2~13 min, B J} 2 100%; 13~15 min, {5 100% B;
15~16 min, B (&2 20%; 16~18 min, {545 20% B; i
FEAARFH: 5 ul; WiE: 0.30 mL/min; #1:5: 30 °C.
1.2.4 JiEAMA B FUR: S B IR (ESD, JilH
I M B AR, HOAY 31 Fh oy iE 8BS Tt Wail oy
o Z2 A W (MRM) B B4 HLE: 3.0 kV; &5
FURIEEE: 150 °C; WIFFISIEEE: 450 °C; H1b /Y
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Table 1 Retention times and mass parameters of target

compounds
(R TR s B K
LRI A o A S
1 WK 1.100 240.0 223.07, 86.0 23
2 AR 1.110 224.1 127.1°,193.1 28
3 BRREER 1.139 207.1 132.0, 89.0 25
4 A UK 1.730 197.2 117.2",46.2 50
5 3-FRHWER 2.180 238.0 181.1,1632 35
6 T 3.919 256.0 140.1°,168.1 35
7 K 4751 116.2 89.2",70.0 30
8 W 5.332 300.0 174.1°,127.1 35
9 AW 5.437 320.0 171.1%,292.1 30
10 R ik e 6.342 382.0 199.2°,167.3 30
11 NE) 6.407 222.0 1652°,1232 20
12 REBER 6.456 336.0 266.2°,1883 45
13 SR 6.705 358.0 141.0°,167.0 15
14 PR 6.899 277.0 199.0",171.1 25
15 MWoRmsRE 6.997 411.1 196.3°,1683 35
16 FAUE 7278 435.0 250.0°,333.0 25
17 P 7.719 259.1 89.2°,61.1 15
18 FFTHBE  8.074 305.1 187.2%,97.0 30
19 FHEBER 8.219 293.0 171.0°,247.0 25
20  KMEGREE 8.257 231.0 1210, 65.0 40
21 AFM 8.416 303.0 145.0°, 85 10
22 R 8.801 304.0 214.2°,2343 45
23 KLkWE 9.026 243.0 131.1°,97.0 30
24 FF T HREER 9.176 321.1 1712°,143.0 35
25 MR 10.006 314.0 162.3°,1202 30
26 X 10.393 292.0 264.0,2359 10
27 BREHE 10.548 271.1 159.2°,131.1 25
28 IREEEE 10.668 363.0 227.2°,307.1 30
20 HIILSAEE 10.682 231.0 121.0°, 65.0 40
30 HbHERGEEE 10.790 247.0 137.0°,109.0 14
31 TR 10.891 323.0 1712°,115.0 35
32 CiES 10.975 260.9 75.1°,47.0 20

VE: R T

1.3 HuEIE

SR AL B VL AR HE D Ze SRk g &, il bR
S AR AR S A AL S g 55k o IV A e S
Masslynx T AERG AT EE RAE S5 hrifi fh Ze i, &
H B3 Origin 2017 #EA 78R 43 B S1EE . |/
AbFEFN 3BT S OLAR S 50 FR S I 3 A (EL,
EISCR SGE EE S i B A INR 6 YR HEAAEX R n2E o
2 FERE
2.1 FRALERSMEALL

AFEERENEL . IRV ABHIESEY) R, S5k
FETEM BT R Ge D, U 53 AT a1y, S8 a3 AT g,
S ES TR, _EALIMEAHT S 8 22 bR, FEAESZ
PEMOR A A E 22 LB Sy 343, RIS AR, b

PRI, W BB LR RS B0 H AR 10 = S B o
B, CREEFEASH ENE . BE A5 T3, A sl
FEHPEP, SLE HAA _LREFIVG P~ 38, _LAF
TR A R S P 1% Tt VR 1) 3255 B2 32 i) S 6 ) S gt PR
R RERTXIREAS S TR RS . JRRRHIE . DITERE I
LA PR LLSRAS T4 () ZE B S AR RIOR ™, 2B 2L
T REE N EEE M S A IR S I AERY, SR
FAAPLEGUESE Fa _bAE, v RIS b 2
(SR = IE W 2 Cor Sy IR Sl Sy | NGB & i A e e o e
BYFEBCRPY, B A T AL . LN, 0.1% R
ZNE =PSRN UTTERR, CNETTTERRAL T F B,
BRI Rl PR AR 25 HAF T AU
VE, B RE NG MUTIER] . HREIA 0.5, 1.0, 1.5,
2.0 mL ZHEBITTIESIER, AN AT 0 DT iE 08 UL
& 2, BHINAARFLIEF] 1.5 mL, 550 5 FEAS 2 BTk
25, HEZK PR LE 60%~120% Z ], £454 GB/T
27404 X FIACRR Y EE R, Bk HE 1.5 mL A& #E1TUT
TE. AL, B AEFRESEA CIE P, LI EREAR 51
FFTA i, DT 4T

0.5mL
&l 2 TRI6] 2 A SRR A A DT R R

Fig.2 Precipitation effect of different acetonitrile volumes on

1.0 mL 1.5mL 2.0mL

raw milk samples

2.2 ZEEMERMBMRK

(31 AH SZ P AR B AR ST 2 B AR FE R AR )
Sy, 32 Fh BAME S S PLUEE . S RER .
PR . A LNk 55 2 A 0 A, WK Sy R EE S
K, PRI 675 75075 18 B (AR A R i
JE . LIGHELLMR MG . 2N . S ke, IEC ke
Fhy FHES R BENRCR . 45 1R W], IE T Betk )N,
XPAREM IR . A K R A AR 225 e i
RORAME . LREE R, SR PEREAS T35, 255 5 %
e RN, SRR . R £ TR PR F 3% A
W . MEEERE . AR BIBCRAL T 20.0%, S BEXT
2 HAr G200 [RDBR 2 e BRARL, SF- 25 [RLISC3
69.4%~113.6%, WESLE S F Bef/E el o
— AR IS TR B, 25 SRS AR o ) S AR 2
2.3, 4 AT A BEIRCR, InbRH A 10 ng/kg B
BARMISCR LR UL 3. FRIERTAL S AFLAE] 9 mL
A 4= B An i IR B T 60.0%, S35 IRy
89.8%, Ak LI I AR A [ IS AR 18 i AN B i,
FeT o S E SO ZS FEAS B s R . AR
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SYBEE R, [RIREAARFR AT 22 IR FEHL L BAIR AL BGRR
&5, Fb%E 9 mLx1 1 4.5 mLx2 PERsE, 4550 5Hip
— 3, SRR 4.5 mL AU BESE 2 YR,

100 |
T .
—]
80}
S 1
i}j 60 -
=
40
20 . . " .
6.0x1  9.0x1  12.0x1  4.5x2
PR i (mL)
B3 B AR S v E R H R OC R

Fig.3 Relationship between the recovery of target compounds
and the amount of elution solvent

2.3 BiEEHMmt

WAH O BRI BT IS A DT AR 24 22 5% B, i shiAH 2=
BEEEK . FEEE CHE T SIAEIR R . SCEEXTEE T L
Fhay FH R s AH 09 43 B 20, KA FE 0.1% H IR .
5 mmol/L FI24% . 5 mmol/L FPRE (& 0.1% HR),
AYLAHELFE 5 mmol/L H iR &% FF 5 . 5 mmol/L H iR
B ZNE . 5 mmol/L FHREE ZNE (7 0.1% HR) . ¢
I & ¥, 5 mmol/L W R4 (% 0.1% H %) -5 mmol/L
FRRE% 20 (% 0.1% R W AR R B0 i
BT ZEBRAE A SIAH BN 7 SR A R TR I I %)
Ko BAnt 2 hirtAc 2y, A b= WA F T
[M-H]" & F 1A, AL G tese, Wi S bt
YT, TR RS E N EEBLE . AR
FAFT [M-H] BT 2R, B5a s 58 5, [A]
A RAEAILAR B B R Ak S AR B, AT A R (o,
THUEARIOT, R UG TR S AH K AH Bk 18 A SO S5 T
BRI EPIMELR A, ) SR 3E0T— i i H 52 )
MR o VAR LR /K AR LB 2 80%, £~4F 2 min, A F)
TR S5 5 SR .

*=2

2.4 EFSRIEN

FLTSHOW (matrix effect, ME) J&45 S22 05 i R T 5E
i) S 3801 e N G R SR R A BRI EK
ST BRI 5y 7 3 S 52, H BAT S sh IR ERE
AT AR 5% BR 1) L T AUN AT > o ARSI AR
FLAS IR -5 2l AR i 4 A58 E AR L JTAs
RERNHEFTPEAL . ME fH KT 1.2 3L 58, ME
{E/NTF 0.8 M FETHIHI, ME {HAE 0.8~1.2 iA A LR
RN T $E5Z, 32 FhAR R ME (H43 A6 WK 4. 32 #H
Al )y A ST HRISON A% 5 LY 34.4%, 772k
FEFR ISR BIAR TR 5 L 9.4%. HARTEAFL
LT AN T 22005, S8 v R FH L BT VE P b h £k
IINFE TR, H e 00 2 485 SR P v

20

ME{H

08F~---- L -0 — 90— — — —

04 °

K4 Bbrba% ME (5l

Fig.4 Matrix effect distribution of target compounds

2.5 ZMSeEMEHR

TEARALSEAE R 1.2.1 P5c i fré) 266 J5% DG P b 74
TAERH . LA B FR (y ) % BT e (x, pg/L)
ATERMERLG, 1931 32 Pk 24 5% B8 ek f2 (UL
2% 2). HERATH, 32 F BARYIAEAH R e 2 Fl P 2K
PEIC R RLAT, AHSC R B RT 0.9962, SEPARHE N
IKSERE N, LA 3 545 R b (S/N=3) 134 H BR, LU
10 f5(E M LU (S/N=10) 1153 1 PR, 455 FF Sh AT AL B
SRR, AR B B S 0.1~2.5 pg/kg, EHFR N 0.3~
7.5 pg/kgo

LA R R RHSC AR B Tk PR PR

Table 2 Linear equations, linear ranges, correlation coefficients, detection limits and quantitation limits

S/ E4 S LA (pg/L) AEmIA R K 1 R (pg/kg) E PR (pg/kg)
1ofs K JER AN 0.5~50 y=44512.7x+25973.9 0.9979 0.2 0.6
L 0.5~50 y=63527.9x+5762.0 0.9996 0.2 0.6
156 2K IR 2.0~50 y=6005.3x+1752.7 0.9980 0.8 2.4
A dUk 0.5~50 y=15750.3x—4292.5 0.9990 0.4 12
3-FRHEE 0.5~50 y=34677.5x+6371.4 0.9998 0.3 0.9
raN 0.5~50 y=168357.0x-9738.8 0.9986 0.1 0.3
126 K gk 2.0~50 y=9532.7x-602.7 0.9998 0.5 1.5
W 0.2~50 y=173563.0x+50442.3 0.9981 0.1 0.3
AL WA 0.5~50 y=24535.2x—1744.0 0.9995 0.3 0.9
P g 0.5~50 y=88118.2x+70700.1 0.9988 0.2 0.6
AN 0.2~50 y=229342.0x+141040 0.9975 0.1 0.3
IREEHEIR 0.5~50 y=41128x-1637.1 0.9995 0.3 0.9
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k2
EW A LMEVE (/L) e equl Ry A REL Kt BR (ng/kg) FEEBR (pg/kg)
SR 0.5~50 y=24303.8x+3916.4 0.9986 0.3 0.9
P AR 0.5~50 y=56654.0x—13235.3 0.9993 0.3 0.9
JHe ARt e 0.5~50 y=147058x+102576 0.9971 0.2 0.6
SR 1.0~50 y=44988.0x+14936.3 0.9979 0.3 1.0
PRI B 5.0~50 y=917.3x-493.0 0.9987 2.0 6.0
FET BB 2.0~50 y=6946.7x+6446.1 0.9976 0.6 1.9
HPEB N 2.0~50 y=5031.4x+1385.4 0.9987 0.7 2.1
IR 0.2~50 y=258722x+262847 0.9962 0.1 0.3
A 1.0~50 y=19836.9x+4547 4 0.9987 0.4 12
LW 0.5~50 y=63199.3x—7672.74 0.9999 0.2 0.6
KW 0.5~50 y=75253.5x—655.612 0.9992 0.2 0.6
FET BRI 0.5~50 y=12833.0x+2106.1 0.9996 0.4 1.2
SR 0.5~50 y=54603.2x—5826.5 0.9999 0.3 0.9
X 2.0~50 y=34248.21-1357.15 0.9979 0.8 2.4
T 0.5~50 y=99648.7x+39252.1 0.9962 0.2 0.6
VR 0.5~50 y=31648.4x—668.3 0.9986 0.3 0.9
FR L A 0.2~50 y=178788x+492404 0.9974 0.1 0.3
Hb B 0.5~50 y=15988.9x—2226.2 0.9988 0.4 1.2
TR IR 0.5~50 y=79606.9x+2488.4 0.9984 0.2 0.6
CiES 7 5.0~50 y=1314.1x-926.2 0.9988 25 7.5
2.6 ENRSEZE [ A 69.4%~113.8%, AHXIHRHEN 22 (RSD, n=6)

I ERTEAEZURRS, THRAR, . & 3 2K mps(mE] 9 1.4%~8.2%, £ GB/T 274045 £ iy BRAL AN
Weszgt, ST 6 UK, AR WL 3. 32 B ARy AR EOR, D7 BAT RAFAI IRDISCR SR 5%

F 3 bR Rl ORISR I E 45 2R (n=6)

Table 3 Determination results of recovery and precision (n=6)

[ (%) FE B (%)
L EY A
5 ng/kg 10 pg/kg 50 pg/kg 5 png/kg 10 pg/kg 50 pg/kg

126 K SRR 79.2 76.2 812 6.3 49 5.1
AR 76.5 84.5 89.1 42 45 3.7
T KB 96.8 88.9 96.5 28 4.1 3.5
A UK 73.3 77.6 81.0 4.0 2.8 5.6
35 T 76.5 83.7 86.4 2.7 5.6 3.5
TR 107.6 97.5 98.3 1.5 35 1.4
196 K g 87.6 93.3 92.6 3.6 4.9 2.1
ke 92.0 95.9 97.4 6.3 5.6 1.4
AL 96.5 101.9 98.0 3.1 2.8 2.7
GRLT {1 113.6 105.2 99.9 4.4 2.8 33
AN 89.0 93.4 90.4 35 3.5 2.1
IRER TN 103.1 93.1 95.4 2.1 2.1 2.8
SRR 95.9 97.8 98.2 49 35 6.1
FR PR AR 82.2 723 92.1 5.6 6.3 42
&N 99.3 99.0 108.1 5.1 2.1 1.9
SR AUIE 108.4 103.1 101.4 3.7 2.6 4.4
A 13 111.9 105.2 97.7 2.1 4.9 3.7
FET BB 102.4 83.9 87.9 2.6 6.3 4.9
FHPEBAOR 97.6 92.5 95.5 4.2 35 5.7
VIN; 3o 113.8 98.5 102.6 2.9 4.9 3.5
R 69.4 88.5 79.9 5.6 5.6 42
AR 94.0 102.4 98.1 6.3 6.3 2.1
KL 80.5 79.8 86.2 1.4 22 4.9

FET BB 110 96.9 95.8 6.3 1.7 6.3
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I (%) Fa (%)
[zt E2
5 ng/kg 10 pg/kg 50 pg/kg 5 png/kg 10 pg/kg 50 ng/kg
S 79.6 85.0 86.6 2.1 6.1 53
POR TR 88.3 80.5 86.1 49 24 29
ks 98.2 89.3 88.5 8.2 2.1 5.7
LiiER 80.8 94.2 89.7 5.6 5 2.4
AL S 96.7 86.9 88.3 5.4 1.8 49
i BB 71.2 86.5 81.0 6.1 6.3 5.6
TR 74.8 79.0 84.3 5.6 2.8 4.2
P 84.4 95.0 94.6 2.8 1.9 2.6

2.7  SERREESRAIREN

SR A T7 00 2 ZL i A AR i 9 ), Bicik #EL
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3 g
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YIZEWOT TR, N T AEFL A 32 Rl 255R 11
R R AR (33 - ER DR ST PRGN 2% . HTAL B
BT EA, VIEE MG DARGERI AT, 15 min 58
AR DA S BENE . AH B A SR MR A HL . [ET4H
FEHR, TR AR, 2 R D, B T H Sk, 32 FiH
PRIKE RN 0.1~2.5 peg/kg, iERPR M 0.3~7.5 pg/ke,
S [ 2K 69.4%~113.8%, AH X AR AEw 2= /N T
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