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ABSTRACT: Objective To establish a method for the simultaneous determination and risk assessment of
multi-class pesticide residues in Cucumis sativus L. and Malus pumila Mill. using QuEChERS-liquid
chromatography-tandem mass spectrometry. Methods Fruit and vegetable samples were homogenized using
acetonitrile as extraction solvent, sodium chloride and anhydrous sodium acetate as salting-out agent, and the
supernatant was taken and purified by primary secondary amines (PSA), graphitized carbon black (GCB) and
anhydrous magnesium sulfate reagent, and 7 kinds of pesticides were analyzed in 11 min using an Agilent Poroshell
120 EC-Cg column with gradient elution. The potential health risks associated with the consumption of Cucumis
sativus L. and Malus pumila Mill. were assessed by calculating the estimated daily intake the estimated dietary intake
(EDI) and hazard quotient (HQ). Results The 7 kinds of pesticides exhibited satisfactory linearity within the range
of 5-500 pg/L, with correlation coefficients more than 0.99. The limits of detection were 0.5-1.0 pg/kg and the limits
of quantification were 2.0-4.0 pg/kg. The average recoveries ranged from 71.0% to 118.8% at three different spiked
levels, with the relative standard deviations ranging from 3.1% to 12.7%. Concurrently, the HQ values of individual
pesticides evaluated from the acceptable daily intake (ADI) were found to be less than 1, and their risks were within
acceptable limits. Conclusion The method exhibits high accuracy, precision, and sensitivity, and is suitable for the
simultaneous determination of multi-class pesticide residues in fruit and vegetable samples. Furthermore, the risk
assessment results of this study demonstrated that the health risk to individuals from pesticide residues in Cucumis
sativus L. and Malus pumila Mill. is within acceptable limits.

KEY WORDS: QuEChERS; liquid chromatography-tandem mass spectrometry; fruits and vegetables; pesticide

%16 &

residues; risk assessment

0 51 &

RO A6 ACE RO 5w, RER BT T 2R TE H 28
. SRR TR A Y, S8R m) iz M
P g P KISl AR 2 AR .
e KRR KRR ARG, 2ol 2R B ek a4
T s ecE AR R e R A P Rk, xRE Y
AR BRI LA R 0 ARk H SR ARG T 25 AR 24 1 XU it
FT VAl o A A2 o

REHETE N IR, b @R, AR, BN
FRE R 5 I 0 A v A T IR R L DL i A
D LS B A AEOEST ) ORAERGES Y QUECKERS
PRUPIEE D Horh QUEChERS 35 R M H A faf (. Beak . &
RO A A2 I8 T 2R A 24 5k B ARG 4 DG Ak
B U H R SR AR 25 5% B R AR A Oy 3 R
A A7 DRSS 00 3 RS A I o PR AGE I ¥ S A
S AR, BEMEAE B I A N 45 A I 45 3R, dngh 41 4
SR & T — A — b AP R AR %, AR AP
MR A R A HLBE A2 IR IR ISR 25 Rk B . Bk
SRS 95 1) VA A R AR T AR A I, By R B P
2 U SRR I AL SO i T S -

A0 AR R | R (- g
&, HHARWER . 28T ks Es. B
T - JO S I T S (R I I (5 4 A% g AN R AR 4 AR
BRAEB . ACHIF G SR B4 SR €2 3% - 5 33 BB P S A 1 /)N
Ak, SEINGIE E R A AR AT A 5 N R T
ZR,

HAT, SFEBk ek 2 5% B AR I B %o A 1 gt e XL 1
fHEE BT IZ B KUANG 23501 T 150 A5 BikE
AT REAELER 57 Fhfesh, RBAER LY 17 Fhfeghrh,
SV 5 R e i A B R o 7 A R ) — Tt
X, TE 11ONER SRR RAR S Pk I T 420 Bl 2, A5t
AR T B R 25 AR T e B (19.1%) AT E
(16.4%), YU %B%F 7 Fhighi =2 214 MEARBETT T A HL
BRACZG PRI, R BR 23 4% MRS A R TRk E
BRI A LB 25 . e AN RS DR LRI TR 2 3 el R0
By, BARANAGENBERS, SR AR EREH, #
WA, A3, ULE G R A AU po i aEt

B X I SR A B R AR 2, AR AT E A Ak AR
B, bR R Eas . BE A ESR, A T —F
QuEChERS Fif b B 45 A 1 AH €035 - R 196 T 13525 [7] el 0
HRNARE R Z 204 2500 53 B J5 i, TRIEEXE AHE R A 4%



46

XUWEAE, % QUEChERS-JRUM (3 - H3 I i 1400 i 9 JINANISE SR 7 o 24 5k B o S HL XU 1Al 143

ARG AR 2 R KR EA TR A, LUBI O SR ok 25k
B A A A R AR T S ARG B AR S

1 #MR5REE

1.1 #RERF

66 173 BIHISEFAR Bh 35 T 2024 4E 1 [ #1487
MR TR G . BT RE AP N, R

ONE(IES, £E TEDIA A+]); HER(formic acid,
FA)(Z i = 96%, b1 BT T ik F A B2 ), S AL ah
(NaCly, Jo/k Zm4h. ToKuIREEMgSO)(AM ek, 2y
LA RFE R A A); N-INEEZ i (primary secondary
amines, PSA). {1881k 7% % (graphitized carbon black, GCB)
(120~400 H, #t5 T4780030, i 2tiGscibRtHt By bR
ONTED); TR (LB R . AURSR L mE Rk mE s
SEA A K 2 EORR U BRI BB 1000 pg/mL,
IEERRHIAT IR Wl (P ETLIR)); B AlK i 25E [ Millipore 2
Al A Miili-Q BG4
12 UE5EE

LC-CRAIV110 & AH & 1% - 3 6 /INELE A (77 i 4
T RVE RERHE A R H) . Agilent Poroshell 120 EC-C g
B (4.6 mmx50 mm, 2.7 pm)., 0.22 pm 3 PUFR 24 I
T PR (ZEE Agilent 24 F)); HY-4B 18 B4R #5 (28 24T HEAY
A BRATF]); ST-16R =813 VR B0 #L(32 F Thermo Fisher
Scientific 23 7]); SQP Secural25-1CN i, T K- (&t 1.0 mg,

BRI = R AT
1.3 XWHE
1.3.1  ARBIEIR 6 Bh)

TR PR RS AR I 7 A 2 (5T e
1000 pg/mLYRiHESH AR 2 B BCH BT R M 10.0 pg/mL
FIFREIR AT, B T-20 °CUKFE I P-AF o
1.3.2 HSeyHl & 5440

AP AR E 1 R, BRI S.0 g ¥R T
50 mL #EELOE R, A 10 mL ZIEIR AT, HoE EE iR
et N EIZUPRYS 3 min, HIILA 1.5 g NaCl #l 4.5 g ok 2R
4, T2/ LA 8000 r/min BYFEHE B0 10 min, BHL 1 mL -
BWESAH A FH25 mg PSA, 5 mg GCB fil 150 mg
MgSO ) 15 mL B.LE T, RHERAJE 8000 r/min B5.0
5 min. A | mL FH 3 REGEOF M HERE 0.22 pm
RVUG L IDERE, _EALIE
133 BEH

st ik k) Agilent Poroshell 120 EC Cig £
(4.6 mmx50 mm, 2.7 pm), FSIAH A HHELAK; FHH B
SR, FHIEA 30 °C, FEALVEIRE R 10 °C; BEFERE
A5 uL; A 0.6 mL/min . EARRS B R : 0~1.0 min,
95% A; 1.0~5.0 min, 95%~2% A; 5.0~10.0 min, 2% A;
10.0~10.5 min, 2%~95% A; 10.5~11.0 min, 95% A.,

BTESEAME: BmESFRBEN 4.5 kv, B
WA 5 L/min, BRI EAN 4 Limin, & FIREE N
500 °C, #RECIIEE N 200 °C., 47500 H A4 08 75t
P TR UL AR BB S8R 1.

" 25mgPSA+tSmg |
| GCB+150 mg MgSO, |

[ LS g |
| +4.5 gJK LR |

P HAL PR AR A

Fig.1 Pre-processing flow chart
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Table 1 Parameter information for 7 kinds of targets

fRmntl HBET T LE

5 HinY

/min (M) (M/'2) (5

LT 164.9% )

1 o 2.88 2060 ———— ESI
et 116.9
182.9*

2 SURR 3.07 2140 ————— ESI'
124.9
125.9*

3 IE iR 4.17 2231 —————— ESI
187.0
211.0%

4 I5E i 3.67 2920 ————— ESI'
181.0
165.0*

5 EAED 4.83 2221 ——— ESI
123.0

88.1%* )

6 DES 3.59 163.1 ———— ESI
106.1
329.9%*

7 FURE 5.56 4349 ———— ESI
277.9

TE: *Rm e .
14 RS TFE

S VEAT 55 FBE SRR S5 R 1 R A% e B g A 56
0V T A B U, 38 L TSR Al T H A G (estimate
dietary intake, EDI)JETPA 53 7 (hazard quotient, HQ)?,
EDI #l HQ Al3# i LA F A (D~2)31 45

Epl= CXCRXAF )
BW
EDI
HQ=—— 2
O ADI @)

AP EDI ARG PN A H B AR, pe/ke
bw; C R/KRBE SRR K, ng/kg; CR AT
H 55 38K R 48 A, g/d; AF WU R 1 (IBCE 9 100%);
BW R/ ARHE (60 kg); ADI R4 H LA &, IR B IR
T GB 27632021 B LR EARME P A2 Rk
R ). HQ EHAT 1(RE/KF)F R 1 B3 AR ILAY
Ji £ 22 8 ) 5L 1T BB S xR RRE 1 AN R BE A . FH T 2R B XL
R PEAl S EOLR 2.

*2 ATRERNETEHENSH

Table 2 Exposure and risk assessment parameters

% ADI BW/ke CR/(g/day)
/(mg/kg bw) frea &

B e 0.0300

FURSR 0.0003

W o1 fpk 0.0700

WE H I 0.0800 60 251.38* 106.97*

b H 0.0010

Kz, 0.0200

FRE 0.0002

T RN BRI T 2023 AE TR TTRE RS R B S
KR4 H 3R A 5300 251.38 ¢ F1 106.97 g.

1.5 #HIEAE

Wid Mass Master 0.3.0 ZR{:(T AT BN RERHB:
A IRA TN EE, R Origin 2021 #EA7H11E, £E4H 25
PATER 5,

2 HR55H

2.1 BIBRIEFM4RIL

Rl 22 A A 25 CTiE I 11 53 B A R M U e TR ) i 3,
43R FH Agilent Poroshell 120 EC-C g #£(4.6 mmx50 mm,
2.7 um). Agilent Poroshell 120 EC-C 3 #1:(3.0 mmx100 mm,
2.7 um)#l Gemini C g (2 mmx50 mm, 3 pm) 3 Ff @354
ZE L (F 2) ZBUAE Agilent Poroshell 120 EC-C g #1:(4.6 mmx
50 mm, 2.7 pm) A9 REINED G A B I R i o BLAF, HLEL
A58 e 1A I O SRR B

TE 1 e 9 Il 200 ng/mL B BAARMEVA TR YR TE AR
ARG, WAL R BRI T MR RN
RS 5k T B ARR 25 IE AR F s 15, IRt
PO LLRAS & H bR AR 24 5 PRI 5 X 1 e R R
B ARSI 7 PR ZGMH S EOE I 1.3.3 715,
22 RBE. BUEHBMK
22,1 FRIRGEF) 49 b F Ao b B PRIIE A AR L8 T

FIEPIRE RN IR R, IFHARS &
&, TSR A 25 5% B TR A HLER BUA ), BESR EL
etk R 2R, IR FH 20 . 0.5% 1 iR 2 )i
M 1%H BR- 5 AR BUA R S AT T AL 2, R Ak
CHEAE R PR BOE RIS, [ICRLE 40%~80%3E [l N 1915
WPy e 2 (LB 3a); [R] A 25 RS & A 52 0% 71
AR AHIRE B X 15 000 2 T A 3R 1 5 i 341, 5 4R BB 7
FRORHA LE TR O 11 R 12 A L R4 T LA, 45 SRR H
FRILE 1:2 LT B EIBCR I TE 50%2 (LK 3b).
Zi b, W QI NSRS R EUE R B R L
12,
222 HFREAMeG LA R F T

AL B AR, ERATIRAR] NaCl HAa nT 875 v AR
HA B KRR ML T 0 AR a5 WA AT A 880 25 Bk
BES Ky, BE G SEd b ARG I AL B Y, A
TFF 5 % 6 A 32500 164 7 4G DL [ B L P SR R A7 T 5 4%,
2R RIATE 1.5 ¢ NaCl Fll 4.5 g /K ZBRNAZE AR,
AR 4 TR AE 55%~90%3 Bl Y (JLIE] 3e~d).
223 FACH A LS Fe A 0 T

QuEChERS 5 ¥ 2 ) FH W B 5] JEORE 5 358 57 22 1] )
Zie SR TR FH, 3 0o 3 I M RS 2 B 2 R PO i ik
ek o R T BB R L5 PSA . GCB. ZBERRAUKE
(multi-walled carbon nanotubes, MWCNTs) Al 1 /\ J¢ 3k 7
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4 Bk I [ 5 A (octadecylsilane, Ci5)°7', PSA HA #3814
BTSHEE S, Re A ARANLIRIE. M. &EE
TFEYE, (AXT €2 B B RE ) A ae PP GCB Xtk
T e R B S ORI A BE T, xR R TR
R AEMPY, MWCNTs A& LREB. ZEdhasgh
Fy, AaE st mem AEE KO VR AR B € R, X R
T RS> BEATET A HE I BRI, C g S — Tl S AR IR A R,

i

A =
?uf, 500 | J T PP e
= 0
E 0 2 4 6 8 10
£ B3 B8] /min
i
30000 [ IR
20000 | A SRR
= 0 2 4 6 8 10
£ 55 15t [B] /min
E
65000 |- J\ e Kk
= ok
= 0 2 4 6 8 10
L E8 15} 8] /min
i
%20000 - I\ 15 r g
= 0
= 0 2 4 6 8 10
£ B B} ] /min
b
%65000 L f\ T EE
= 0
= 0 2 4 6 8 10
A4 55 15} 8] /min
i)
ﬁ 3000 [\ KL,
= 0k
= 0 2 4 6 8 10
£ 84 B 7] /min
N
% 50000 I\ SRR
= Ok ; ; ; : :
= 0 2 4 6 8 10
£ B 5] ] /min
€
Juzzct vr
g sof A e
= 0
= 0 2 4 6 8 10
L E4 15t 5] /min
b
g 30008 t A R
= 0 2 4 6 8 10
£ 83 B[] /min
i
Emooot l\ I th K
= 0 ' ' ' ' '
= 0 2 4 6 8 10
{554 s} ] fmin

REAT AL BRIEZE . MR E RS2 AR 1k A

BB BRI A e, AR DL Rk
MRS T A LA L I LA . B 3e WA, Cog AT
PSA MR 25 IR, H GCB #H%F T MWCNTSs X 555 5
R EE W N AR R WAYE PSA M
GCB MAHET, HAAMEBIBCREINLE 75%0L b [FBX5%k
BRI LA RT (B 316), 2L BRI PSA L ASNEk & GCB

5 50F A 2T el
= 0
53 0 2 4 6 8 10
15 B4 i5F 18] /min
3
%i 30000 f &
5300 A RR
E 0 2 4 6 8 10
1 B B[] /min
e
Emooo L [\ I o b
= ok : . . . .
E 0 2 4 6 8 10
" £ B 5} ] /min
% 20000} \ WE H g
= oL
E 0 2 4 6 8 10
£ E5 s} [B] /min
"
%30000 L r\ T EE
= 0
E 0 2 4 6 8 10
1 B4 B[] /min
e
% 3000 j\ KEHB,
= 0k
= 0 2 4 6 8 10
£ F3 B 8] /min
o
% 30000 [\ Sl
= ol . . . . .
E 0 2 4 6 8 10
£ B8 B[] /min
i
ﬁzoooo L n 8% IR
= 0 L
E 0 2 4 6 8 10
o 5 83 it ] /miin
%30000 ! f\ T
=01
g 0 2 4 6 3 10
i £ B 5} 1] /min
% 3000 F )‘\ PES
= 0 L
= 0 2 4 6 8 10
i PR 8 /min
% 50000 )\ Fe
= 0 ; n : T : T
E 0 2 4 6 8 10
15+ B4 15} ] /miin

7E: A. Agilent Poroshell 120 EC-C 5 #:(4.6 mmx50 mm, 2.7 um); B. Agilent Poroshell 120 EC-C 3 #(3.0 mmx100 mm, 2.7 pm);
C. Gemini Cg (2 mmx50 mm, 3 pum).
B2 AfEy o mfe 3 AR Gk R A e T o R

Fig.2 Ion chromatograms of each substance to be measured on three columns
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oo L emat [ K & ] Mty Colers [ REm [l
100
75 F 75
ES
50 H =50
25 H 25
0 0 —
@® @

@ ® @ ® @® @ ®
NGt ke HbF FH it /mg

s a. ARFESRIBGEF W ERE; b, B G S HIBOA FUENR L R ; . AT FIAR TR BAGR R A G d. Bk R e AFEHLIR
FA A O~ 58 PSA+C s+MgS0,. MWCNTs+MgSO,. GCB+MgSO,. PSA+GCB+MgSO,, PSA+C s+GCB+ MgSO0,; f. FkiR
FA L O~@%-50 25 mg PSA+10 mg GCB+150 mg MgSO,. 50 mg PSA+10 mg GCB+150 mg MgSO,., 25 mg PSA+150 mg
MgSO4. 25 mg PSA+5 mg GCB+150 mg MgSO,.

B3 BRI, Ak AR

Fig.3 Optimization of extraction and purification conditions
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b R B2 B AR 2 1 [, G T RE Rl
PSA 45— 25 )-OH B -NH ‘B BE FE i S ik, 1
BT I AR 24 T, GCB 5 43l /5 e 5 Wi B ) e EL AT
AT 25 F ) L S5 1420 Rk, A9 R 25 mg PSAL S
mg GCB 1 150 mg MgSO, HILH A1 Mg fb 444, 1Ei 451
T, SR 2 MR R, £E 80%~120% . EZ .
23 HEFER

TERARAAER, SHUTE S R AR PR L 4G B A
FERBRIEAT TG . 5IRANEE 3 B, R B bR p gt
JEIETE 5~500 pg/L Z N, KRR R, MHCRIGIKT
0.99. 114525 FIAE b WS AN R B AR v I, O DAA e
Fefy 3 f5F0 10 fEafE ik IR A E = MR, 4 0.5~1.0 pglkg
F12.0~4.0 pg/kg.

Fz3 EAFERTHRANEMESTE. RERMEER

Table 3 Linear equations, limits of detection and limits of
quantification of the 7 kinds of pesticides in this method

N Pa= =N
2% el Aemy R ERR
/(pg/kg)  /(pg/kg)
ZEH
o Y=16.32X+456.52 0.9922 1.0 4.0
Je
AREE Y=13.21%+598.00 0.9914 1.0 4.0
BEHE K Y=8.6113X+139.98 0.9916 1.0 4.0
WEHE  Y=62.981X+65.44 0.9924 1.0 4.0
TEEE Y=20.811X+936.42 0.9903 0.5 2.0
KLZB,  Y=29.225X+352.45 0.9939 1.0 4.0
FURME  Y=142.63X+571.12 0.9911 0.5 2.0

(R, DA IRISE S A RE i 0, o Ha A 7 8 Jm =Dl
S, VEANIZ R R E RO BB 1%y AR R
I, fE RN AN E R H bR R 2RO 3l &
71.0%~118.8%, AHXT 45 {2 (relative standard deviation,
RSD)HN 3.1%~12.7%, FiZ Ik B4 RGNS E, 45
RN 4 R AMFFEE I ZBAR RN ik A S5
GB/T 20769—2008 J7 A M1 4 B SRR | KU B vER PE RIS
BEE, JF BT IR 5 BRI, FE 2 iR S A PILE R A
XL A RRAEHE ) RO . O FLT A A A4S
i i1 /NFI A, A8 A ARG AEAG, St B L EG A A
ARy | ANED R TR
2.4 SCRRAESRASAD XU RS 1AL

R T WS T A S BRI I, N B TR 5 1 b
T 33 AVHREESLF 33 MSERAESL . 3R 5 4 T AR
TR TR A2 ARG T RIS HH MR B B . 25 SR B s RIS
SR A v 2 K H T 0 B 21 4% 24 (neonicotinoid  insecticides,
NIs)(BE Ht bk Fn e du k), Foka 20 518 45%~82% Fi
3%~64%, ¥ ¥R JE 4> B K 0.0611~0.1404 mg/kg Hl
0.0043~0.0107 mg/kg. T 2 438 JIVHE af ke HH e o Rk 2
1 GB 2763—2021 #laE HIFR AR HE(0.5 mg/kg), FARURET]

iK 12815 mg/kg. 2024 4 f—IAFFE A5 FR Y, Wit i
NIs £ %0 42.1%~82.9%, 2 BHER % AK SR 538 57 £ NIs
15 YL . X AT RS R A I S PR AT E SR R A Ak 2 S5 AR I SR E
NG o3, ARFENERTE P RIER MR, 285
MTHKG R TE R BAh, ABIFSE 56T SEBrAE b BRI A
K A U . 2 IRER AR 2 Mg U I R 2, X SR
SOl A 2 R — S0 R T BR R R SR
o L A 2 R RS A 24, LA I RT3 52.1%.

R4 KFHEDTHRANFHRIEEREZEN=5)
Table 4 Average recoveries and precision of 7 kinds of pesticides
in this method (N=5)

gz TR HR R
M(ug/kg) [ #/% RSDs/% [BIKZE/% RSDs/%
10 77.7 12.4 88.9 10.2
a@tﬁﬂ 20 71.0 7.9 97.4 5.8
Jhic i
50 103.9 9.3 110.1 5.4
10 97.2 6.1 99.9 3.7
SURR 20 95.1 8.1 104.9 4.1
50 99.6 9.3 108.4 8.0
10 101.6 9.0 102.5 7.0
IE H fpk 20 85.9 9.2 108.1 3.2
50 93.4 7.5 106.7 3.1
10 109.5 12.7 111.6 7.2
W g 20 86.0 5.2 117.2 4.2
50 108.0 11.0 113.4 8.1
10 95.5 3.6 78.4 7.3
LAED: 20 77.1 4.5 84.9 7.2
50 90.7 11.5 772 4.4
10 106.3 8.0 109.0 9.6
P& 20 96.1 5.1 111.2 9.8
50 107.7 6.9 106.9 6.3
10 91.7 112 88.8 45
AL 20 117.1 6.3 114.1 3.8
50 118.8 7.1 112.4 5.4

AT AR R S (A A B) T AR 2548 AT gt
Nl et A T A AR SR T T PPAl . ZENE ¢ A v, (A
R F- B8 v B AN 2 H g SR o it 7EMS SR B b, R
JEER 95 1 SV K (Pys) A 2 FE Mk B A2 H g Ly 2 10,
S T AR H 3 AR (EDI, pg/kg bw)FIfEER
(hazard quotient, HQ), Z5HILE 5 /R, & ATE5T, W
N 3 B TR SE A A A e LB RIgE iU EDI fH7E
0.0077~0.5880 pg/kg bw JuFlN . e, 7EBERT, #HA
B4 B LB RNWE e % Y EDIETE 0.0077~3.0487 pg/kg bw iz Fl
Mo TS I, 3 RASER i3 251 EDI (W 2% T4
HARFEAR ADI {6, FFHREEEH RIFEARMGER
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x5 BMMERHZPENEKRHAH EDI F HQ
Table 5 EDI and HQ of pesticides detected in cucumber and apple samples
; , T 5 A ZR5E R 15 B R AG:
= /(mg/kg) /(mg/kg) EDI/(ng/kg HQ EDI/(pg/kg HQ
bw) bw)
- g H Pk 45 0.0611 0.1620 0.2559 0.0037 0.6788 0.0097
i
I5E H 82 0.1404 0.7277* 0.5880 0.0074 3.0487 0.0381
i g H Pk 64 0.0107 0.0414 0.0191 0.0003 0.0738 0.0011
_T,P_“
15 th W 3 0.0043 0.0043 0.0077 0.0001 0.0077 0.0001

T 2R RGN B P8 AR 24 e Rk B e 8 e e P PR

ARG HQ HIZZ /N T 1, SRHIAHIZ o ISR
AR 25k B NV FRe XURS: 7 T e 32 T Pl A o SR AR I
FBIFSE BEA e BRI IR 2 1 B SRR A R AR 2 23 A Rt
SO AR AU, RS H A i R R R AR, AEAE VR TEIX
W, AT X SR AR B A 2 AT M, AR B S
FERBE A 2 4

3 & i

AWFFE S, T —Fl QUEChERS 454 Wi AH £33 - 5 16
T X R T 22N A2 1k B EAT AN, 7 R H AR
£ 5~500 pg/L 3 FEI N RIL RATF ML, MHXRBORT
0.99, 7EMIK. . & 3 AHREEINARAKE T 1 EDCR LY
71.0%~118.8%, FHXTHRUEGZE A 3.1%~12.7% T B I
OB AL FRIRT B0 . SRR . S5 SRUER, REAS I L IR X &
FRAR A TR B T5oR o eAh, I X AT H R AR
BTN A 2 S B KRR A T T R, 45 R B R HIR
W 5 AE AT H2 32 T R A o
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