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Determination of metaldehyde residues in aquatic products by gas
chromatography-tandem triple quadrupole mass spectrometry
combined with dispersive solid phase extraction-isotope internal
standard

QIN Deping' YANG Qianzhan’
(1. Chongqing Institute for Food and Drug Control, Key Laboratory of Condiment Supervision Technology for State Market
Regulation, Chongging, 401121, China; 2. Shimadzu (China) Co., LTD, Chongging, 400010, China)

Abstract An analytical method was developed for the determination of metaldehyde residues in
aquatic products using GC-MS/MS combined with dispersive solid phase extraction-isotope internal
standard. 5.0 g aquatic product samples were extracted with acetonitrile and purified with PSA and
C18. After the supernatant was concentrated and redissolved with n-hexane, the supernatant was
detected by tandem mass spectrometry in MRM mode and quantified by internal standard method.
The method displayed good linearity in the concentration of metaldehyde ranged from 0.002 mg-L™
to 0.120 mg-L™" with the correlation coefficient of 0.9999, the average recoveries ranged from
103.0% to 114.6%, the limit of detection of 0.004 mg-kg™ and the limit of quantification of 0.002
mg-kg™'. This method is fast, ensitivity and suitable for determination of metaldehyde residues in
numbers of aquatic products.

Keywords metaldehyde, aquatic products, gas chromatography-tandem mass spectrometry.
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JEE AR, 3 BICE AR AR I (DSPE) %) & — ™ &2 i I 249 5% B iy A B A A 7 2k, 37 16 T A WA R 50 422 0 K
THRIOR P A2 B, AR b AR

ABTTER ] DSPE 5150 A0K 7 i b 0 5 T, 5 45 [l (0 2R P s, 7 U2 7K ™= it o 0 5K & TR 5% B 43t ) DSPE-
5] £ 28 AR €6 i S T T DU e 2, g 4K ™ it i DU 3R e 7k B 9 AR B DI A9 347 07k, A7 B T B
RIS R T JR DU SR £ B 1) 2 R M

1 #Bl5HE (Materials and methods)
1.1 MRS

TQS8050N = T PUML Bl FAY, H A< HE/N R VE-1701 B A1 (0354 (30 mx0.25 mm=0.25 pm), 2 [E 25516
B8 A BR /A 75 Multifuge X1R B0 AL, 38 H 38 20 € /R BL A #; MSA225S-100-DU K-, 18 [ 5§ £ Fi i 23 # ;
Turbovap LV &MY, %[ Biotage 23 Hl; SR-2ES #k ¥ 4%, H A< TAITEC A .

VYR BEARHEY) (1 99.8%, Hit'5 2203664), | ¥ £ ik 3 thE A7 i AR AT BR A Bl 5 D16-VU 2R 2 B bk o 75 T (v
100 mg-L, 4t 2250904), [ %2 1k Bt AR B AR A BR A A,

o T N-TN R e AL Rk (PSA) SEEL 40 pm, 8 FH 2 HER R B A BRA Al /e R 1k do 5 & R (C18) LKL
40 pm, X EZHBREARAF; O, NE . IE O (A RE2l) , REERHE BR800 4T FRA 75 Tk B iR 6 Fn b
BT, AR TR AL 2% S A FRAA 75

Ao, BOAA | FEFENR . BEBT . JRE. LW A 2 ke, W T ER R TT ML X A A A K
12 Rk
1.2.1  ARvEA RO %

4mg-mL" VU L REARIER A5 AR FRE U B L EARAEY) 100 mg, TN E 2551 25 mL, -18°C LA FARTF, £ H;

1.0 mg-L™' PUSR AR UER £ MEFI RS HL 4 mg-mL ™" DU IR L AR MET A VA 0.025 mL T 10 mL 2w, Pl
FEZE, 2—8°C #BEIRAT, & H;

1.0 mg- L™ D16-PU 5 2 AR EI 7 45 75 W - MERAFZ I 1.0 mLD16-P0 3% 2,1 T 100 mL 25 & &, FHTN B E 25, 2—8°C
HOGIRAE, 75 5

DB ZBEATRIE T AR W 4y BB 1.0 mg L' DUZR L BEFRAEIY ¥ 0.010, 0.020., 0.050, 0.100, 0.500, 1.200 mL
T 10 mL F &M, MA 0.05 mL D16-PU T £ BEFRUE & W, 1E O b 25, 79 5 U 3R LBV E b 0.001, 0.002,
0.005, 0.010, 0.050, 0.120 mg-L™", AR 0.005 mg-L™ A TARE .
122 #Efabe

W50 TR A K7 &, BT 320 B B IS FE MR A, T —18°C 38 N ARAEAS . FREBUR A1)5 kL 5.0 ¢ T 50 mL 9
BLELAEH, I D16-PU I £ BEARHER 4 ¥ 7% 0.025 mL, 7K 2 mL, Z i 10 mL, #5E 1 min, $%3% 10 min J&5 1A &AL 4N
2 g, #W i€ 1 min, 6000 r'min"' Z.0> 5 min, B35 W 6 mL F 2545 200 mg MgSO,. 100 mgPSA 1 100 mgC18 HY &5 .0 45
1, ¥ 1 min, 6000 r'min”' 0> 5 min, W EIHW 4 mL ZMREE T, 1A 2 mL IECLEE Y, PHE 1 min, 3T 0.22 um 3§
JBE, 500
1.3 e 4

HERE R S 250°C, FEREE A 1.0 pL, FERE 7 O ARt 7255008 70 ev; B FIRIREE N 230°C; 144
LRIRFE A 280°C; WA LR K 7 min; HA A AR MR N EA; B R FFHE L YRR E A 50 C, L
20 °C-min™" FHEZE 260 °C {#4F 3 min.
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Table 1 Retention time, quantitative ion pair, qualitative ion pair and collision voltage

REGAFR P B R[] /min T T B il LR/ V TE T B X filfi 2 L e/ V
PR 2 7.56 89.00, 45.10 6 89.00, 43.00 30
D16-PUR 2% 7.54 98.00-50.10 6 98.00-46.10 30

A5 DU CEBRE R I TAEMTE A BRI, LAV 3R S EEF D16-DU 5 L e i AR LA g AL A, LADO 2R £
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Table 2 Maximum allowable deviation of relative ion abundance in qualitative determination

X FFE >50% 20%—50% 10%—20% <10%

FEVFANT 2 +10% +15% +20% +50%

1.4 BEatr
il i SPSS Statistics 17.0 B4 Y B IK 2 07 22 20 M 40 M A [l e AL 300 Xk P2 i b DU 2R 28 R IBCR B B A BB 25 5.

2 259 545118 (Results and discussion)
2.1 FERETA AL

TEAS £ U3 2B RE A0 RE A (5.0 @) A 0.010 mg-kg ™ #¢ B /K 1 DU 38 2 BEFR UEVR TR, 1R 2D, 00 & 1 h, fff
VU 2 B8 5408 B RIRE S b, R 2 VO 3R 2O 4 FH P 2 7= S B, SR 9 2 7= o i A B A3 6 2% 111
21,1 REUEAk

AR IS 5 T AR B T _ L MU B9 . B AR S R R A, A BRI AR, SR BOE S e R 2 (25 R
MBCR BT ). G5 R EW, ZIE/E IR EGA ], BB 58 SR BUK ™ B b DU SR Z B AR A b DU 3R 2 4003 2 I R R
DSPE Ak 2% [ 5 4% E AL, PO3R ZBE I R 17, S XUR s B Ak Ja IR BUR 2 AR 45 2L T, FC M E A
J& AL, U 2B AT B0 AR T 00 8 SRS AR IO, B IR TR T R 4 | 1E O e S RIA R LA
2.1.2 SrEREARZEE BOSHET Y e BE

H BT, AR A TR 2R BT 1 43 155 [ AR A BRI 20 C18( T B B4R P £ v s FIOBE 2545 ) . PSA( B IR Fib g
TR AE HLIRSE) . GCB(FREW MR ). LT M aRE D, Rk H GCB.

5.0 g BHHERE R 2 NS IREL. B0 5, B 6 mL LiE W T34 200 mgMgS0,+0 mg PSA +0 mg C18(a 4l) . 200 mg
MgSO0,+100 mg PSA+0 mg C18(b ZH) . 200 mg MgSO,+0 mg PSA +100 mg C18(c £) . 200 mg MgSO4+100 mg PSA +100 mg
C18(d 20 ) i 15 mL B0 P g fb 3 Fik B, & 415 3 WK, B4 4 LA DU SR 28 [R5 . 45 SR %61, 4
ZH Y DU SR 2T TR AE 91.2%—110.7% i Bl P, 25 20 18] 1% DY 2R 20 I 3 25 e AN i 35 (P> 0.05) . d A i [ ik 1)
R/ M (S/N) F k. R, 336 326 4% 200 mg MgSO4+100 mg PSA +100 mg C18 Ak it AL k.

22 FREZE. K R AE R R

PUSEZBETER E A 0.002 —0.120 mg- L™ J5 PN, 7058 2 T N b I T AR HU A -5 DU 38 20 B R N A B 10 HL 1

HRIFSIESER, MR Y=1.1590X+0.0327, 156 R 50K 0.9999, 7 1 7 W (% & 15 5 LA 1.
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Fig.1 Chromatogram of standard solution of metaldehyde

T

i B8 GB/T 27414-2017 F B #LPFMr 5 374546 HH FR (LOD) , 4L 5 % &R 0.001 mg-kg ™ i, 7 YO0 ST I 9 25 SR 1
SHFEE, /5 (S/N) KT 3, B 22 0.001 mg-kg™' A7 LOD, {&T SN/T 4264-2015(LOD: 0.01 mg-kg™), REE .

TERE S AR 2 5 LOD B DU T L, 285t M A BN B AILAG I, PO B £ 9 [BDICR R 109.3%—116.6%, T 2
GB/T 27404-2008 >R (2445 1 2 43 & T /N T 0.1 mg-kg™ B, [HISCRIEE A 60%—120%) , B A € 7 R (LOQ)
A 0.002 mg-kg™'.
23 IEREE R

FERE YR B B A 3 AN KOE (1 6% LOQ. 2 i LOQ. FRE) 1y VU IR 2 FE bR HEVE T, 1R 4], BEBHE 1 h,
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AR I 7 e HE AT SO T AL B AIAS I , AR A5 A 77 vk 0 TE o B (e 38 ) FORS % 8, 4 SR % 3. th 3 3 Tl 4, IR 2
TS TE AR 3 A Uk BE 7K SF- B 1% [81 0 2234 7F 103.0% —114.6% 22 1], AH X 45 8 AW 25 78 2.1%—4.5% 2 [8], ¥ & GB/T
27404-2008 EL3K, & B AS T e ERA 1T 58, W R AT EK.

RI3 EIREEE R BRI G 4 R (n=6)

Table 3 Results of tests for recovery and precision of the method

e 710.002 mg-kg™ #H110.006 mg kg™ #H10.100 mg-kg™
2[5}
IR/ % AHXIBRE R 22 /% IR/ % AHXIBRE R 22 /% IR/ % AT BRI 2 /%
Hifh 114.6 2.7 109.3 2.9 103.0 2.1
ek 112.7 45 108.9 3.6 104.1 2.5

2.4 FESHT

I35 R ARS8 7 1 SN/T 4264-2015 A5 T 37 1% ULAY 6 Bk ™= fh (2Rl wifa, JEFEUR . B80T | JeskAfE
H) A A DU SR 2 T A AR e 8 s [l R s SE G, R DU 3R Z B IRV FE R 0.010 mg- L7, I b4 2 Fh o 12k ARG I 2%
R 6 K S SRR e T 34 SR A Y DU B 2, SN/T 4264-2015 F AR R 2R 73.2%, 7 7 1 B #r [l i 2%k
108.5%. 4520, AR 51k 5 SN/T 4264-2015 Kl 45 S — B0 AR R IGR F &4 SN/T 4264-2015 f-E43r 2 —; R
RE S B OB T 1 AR AL B Ak, i A B 2 057 B, RARAIE.

3 %51 (Conclusion)
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