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Abstract: A method for the determination of triazine herbicide residues in Apostichopus japonicus by ultra performance liquid
chromatography tandem mass spectrometry was established. In order to investigate the situation of 13 triazine herbicide residues, food safety
indexes and risk coefficient were used to evaluate the potential risk of triazine herbicide. The triazine herbicides of atrazine, prometryn and
ametryn were detected in 57 samples. The highest detection rate was prometryn (77.2%), followed by atrazine (15.8%) and ametryn (8.77%).
The maximum concentration of atrazine, prometryn and ametryn was 0.84 pg/kg, 54.4 pg/kg and 0.69 pg/kg, respectively. The detection ratio in
August were significantly higher than those in September, October and November, which suggested that during the collected month, triazine
herbicide had few influence on Apostichopus japonicus. According to the assessment of food safety indexes of 57 Apostichopus japonicus
samples collected from six cities, the safety indexes of 13 analytes were less than 1, indicating Apostichopus japonicus were in safe and good
condition. The risk coefficients of atrazine, prometryn and ametryn were 0.2, 0.38 and 0.2, all less than 1.5, which proved that the three analytes
were at low risk group. Therefore, Apostichopus japonicus from six cities was at low risk on triazine herbicides and safe to eat.

Key words: Apostichopus japonicus; herbicide; atrazine; prometryne; ametryn; liquid chromatography tandem mass spectrometer; risk

assessment
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1.1 HEREE

IEBGRFRI S E N E B Az, 2012 8 AR
11 HEE, HLHECIZER 57 4, iR SC/T
3016-2004 HfE#ATY, AL B. C. D. E FI F &4
AR T BT

1.2 AR A

R R - 5B BB (Y (Quattro Premier XE,
Waters, USA); #i# 0L (TGL-10C), FifFes g}
A ) BRI (N-EVAP™112, Organomation

Associates, USA ) ; 4l /K{¢ (Milli-Q Gradient,
Millipore, France); i iET % (KQ-600E), ELLl
A E R A A
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Fig.1 Sampling numbers of 6 cities

Il FEE, IECkE. JIEM AR 8 (Fagat),
R (PLgeatD, [FEFAZEEVIME (2446 : Bond Elut
Carbon 500 mg 6 mL; i1 : CNWBOND NH, SPE
TUBES 500 mg '3 mL). #FrifEdst (09 H4EE Dr
Ehrenstorfer A #]) 4l A</NT- 98%.

PR BT FREUE bR, FEEERE,
Bepl 100 mg/L Aifs 28 15 A58 FH AT SRR A RS 22 BT 75 Ji
IR
1.3 0 A e dR B

FREGRIZ AR (FREESIHD 5.00 (£0.01) g T 50
mL BRI B0V, AR ABE 20 mL, HEFSEHEEL 1S
min, 4 000 r/min &> 10 min, FIFEREFEHZE 100 mL
FUE R, BRI 20 mL 28 208 B R IX,
A EIF, 40 CheitZ& k2T, M2 mL Edk
TEARER D o

14 FdEt

[ AU 2050 10 mL PSEA. 10 mL 1E S 6en
1, KA/ EE 4, Bond Elut Carbon #:7E L,
CNWBOND NH, #7E T, #HEmmiEiidi, 3 mL 1k
e A 2M L, H 10 mL IECk+A
il (V+V=6+4) Pelit. WEERME, AA%KT, HL
K (VAV=1+1D) ERZE 1 mL, 0.2 um B, 5%
FHETE - R TSR RS LS 52
L5 FdillE
1.5.1 ESHEM

WO Bt 4. Btk ACQUITY™ UPLC HSS
Ci5(1.8 pm, 2.1 mm i.d.x100 mm); (AR : 40 °C;
TahAH: FEEAT 0.1% FFIR/KVAEW; tiE: 0.25 mL/min;
HFEE: 10 uL. BRI 1.

JRESAE: FCH 13 Bl = ESRERET E SR
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(39 1 pg/mL), R EFENZRHFE 7 (10 pL/min),
H R E MSMS 2 B EST
(ESI+); HHESHE: 2.50 kV; #EFLHE: 30 V: &
TURRE: 110 °C; HEFLRWAE: 50 Lhs BIE 7
AARSE: 350 Cs BUAAVSIUE: 700 L EUIRE:
0.14 mL/min, fEAGIIEBRELFIRAE S AVE WA 75 /)N
Y TSR AR R SR
152 HmeyzHiszeg

TEMESRE: FRIER T Eak I ERL SIN>3;
B B BRI E T e P O B B 8] .5 AR A it 1 £ B B )
—H, HVFIRZENE2.5%; R Es T 1A 3 5
JR VO AR ARV BB A - — 8, BV R
T A2 2002/657/ECM b B R

SEE T RAARUHEA A MR E &
1.6 mEFEFSHRIE (QA/QC)
113 MEERREF T ERERIBN T SRR EIER

(n=6)

Table 1 Mean recoveries and relative standard deviation of 13
triazine herbicides (n=6)

et wkE/Y% RSD BNk #E/% RSD E=IK#E/% RSD
24k (02pgke) /% (1pgkg) /% (20 pgkg) /%

FT4F3aE 8210 980  88.00 569 9289  3.66
34 8820 1120 9150 555 9412 215
TEE 7780 1220 7600 695 9521 - 433
PRFE 7520 9.87 8000 932 8864 621
H¥ES 6980 1011 7440544 7521 322
%3FE 7020 977 7720 978 7811 415
RAER 8010 688 9510 669 8152 333
#7150 925 8240 8527505 - 232
HiE 6580 1021 7260 435 6698 211
BTE 6680 1123 69.88 435 6522 455
fFTi8 7730 1065 8263 899 7268 621
FRAE 8950 987 9943 693 8166 511
HTH 6970 1011 7811 755 7069 490
FEM AR R E T B BT E R
PRSE~ FEBTAS IIFRAE AT REARE Al AT RE SR AT
JREAE . BRI HTIRFERT, 2R E A P R E R
S8, DAPRIESCIR A R HERA B 7E AT S hare i
I, SR 2 HPATREREAT 20 s (RIS AHi Fad i o) 2
HEZ I 3 MR 02 pngkgs 1 pgkg. 20
ng/kg B 13 F=ME2RERHEEF], AT 107 R RIS
TESEES, SEIOHE AR 1, il TRATLVE AT E
[FICEAE 65.2~99.4% 2 18], ft AR BRI Z (RSD,
n=6) £ 2.11~12.20% [f], L SEWER, HiEfaE
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AR B RIS TR IR B 55 P ) St e TR A F);
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FISFE R ERUKFE; e SRR HhERFss
RIGFRGEYE SRR R, WFTRM, 1gKow A
1E 2~6 Z MRS 5 Tk N & 422, [altehs
A 1gKow fH°H 2.70, $MEF 1gKow 1B N 2.99, F5KiF
1gKow 124 2.86™%),  MIXAN R NN B 5 T
EAYMANESE, EARTTH, WHI 7R E
BEETHAMANIIG, XA RS EEK
AR, R AN AR FR N =R R R B 5]
o

22 R B =R KRR oy i JE A

R 2 RIS ZIRERETFHERHRAIEEL (%)
Table 2 Triazine herbicide residues detection ratio in
Apostichopus japonicus variation with time

B ] 8A 9A 10A 11 A ZahE

F4%E#E S0 0 186 0 15.8
4 100 60 926 417 772
R4 25 0 1.1 0 8.77

BUAAREARXT 13 Fh = BRIEEREFIE ] S 5%
B PR AL, DR AR 70 ARG 3 DAAR 77
MERRAZSE, KRR T 0.2 pgke MoK H .
TR AR 0T, BRI 35 K% 9 RN 11 HHRIG
H FNEERTIE R A AR, B A AR
AT ALY MR _ESRE, 8 & 11 H Al Hapi
RPN ELR RIS KR H R 01K 2 R . AR
BEI TR AR T R A AR AL, BRI . NI 55K
5 BRIV E TS PR sy, Frit 794~ H
B 20 T 15.8% T7.2%A 8.77%. A HLIEH:
fih 3 ANFA 6y, 8 AUkt 2B B T A, KA
B ATERT BRI, XA T T DX AR HE 24 A
Horp S R 2 RO DA BB B A AR
17.5%, Ut EHZ PR G5 Y I B O .

23 FRMAH S ZRKREANKE WA

TREBZR, AR SRR 5 SRS AIRE )
AR, BARWER3 Pos, HAER R AT e 5 A
MR SURANRIERAEAT 6 IR A AR P R
R, REEHREAW BT B ) =B3R5 5%
AL ] REE T ARG KRS AN T R S5 5717
BENIFFEAEL, TSYRRFEAEL, IS n]Ree EKIdAR
FFFE MBI = BSRER G, R AAEAHRS
N L =BRSRERE R IR . NIRRT 0 A Sk
WA BTG G VIS, WIS ESRE D TRl E
Wt TN, XA AEE SR 3 RERERISEL
ORI AN R R A H 14 3 i A

=3 6 RIS RLRETRESE
Table 3 Triazine herbicide residues detection ratio and

maximum content in Apostichopus japonicus

E ik /% RS b IR (ug/kg)
URrERE A4S FRAE FHRE A4 FR4
A 0 0 0 0 0 0
B 55 667 0 0234 3742 0
C 0 100 0 0 54402 0
D 667 100 333 0.836 269  0.692
E 364 100 273 0322 4.644 0528
F 0 75 0 0 3016 0

24 RNBWBRERKE LEWHOT
%4 FEIARHRSFIIHDE, 1NESMBRPRERIEN

Table 4 Safety indexes of atrazine, prometryn and ametryn in
Apostichopus japonicus of different months
ey 8 A 9°A 10A 11A 1FS
FT4§4zZ  0.0070 0 0.0027 0 0.0008
FEA 00448 09067 0.0773 0.0624  0.0839
F K% 0.0016 0 0.0012 0 0.0003
R 5 TEIHRISHIEFHLE, HNEFRFRPZRER2IEH

Table 5 Safety indexed of atrazine, prometryn and ametryn in

Apostichopus japonicus of 6 coastal cities
et A B C D E F
[GEEZoR=2 0 0.0020 0  0.0070 0.0027 0
A% 0.0031 0.0624 0.9067 0.0448 0.0773 0.0503
R A 0 0.0004 0 0.0016 0.0012 0
IFS 0.0002 0.0050 0.0697 0.0041 0.0062 0.0040

AR K™= i AL (2009 4F), 2009 4F
W N DA AL SN 403 g, RAT AT A
HON14.7 g, BRI S AT G Ee B LA,
ASEEHF=10 g/ A/ KE=1, P=1, my=60kg, f=I,
RANZAEG [ I R B T AR SO0 BRBIT i |
NSNS KIS AN, HoAth 10 FRERELFITCIR 0L, B
DR 22 e 8. IKHEGB 2763-20124, #7536
FEREEADI: 0.02 mg/kg b.w.. 75 KiFADI: 0.072 mg/kg
bow.s AT R KA 2R A ) B H AP ELADI:
0.01 mg/kg b.w.o FRHEA (DA ARQ)THEBTHEHE
F BRI R AFAEAN[F] F A FOAS R 3TT O IFS A 13
HHREIIES (R 4), HARERIZ i 7t i) 13 Fh
BRI B R R S B
M S HRTLLEH, EFTFRI A, =Bk
TR IFSc #/NT 1, BERAFTIEFERT 13 FRERELH
B B BT ) S22 A s i ) UG 2 ] A2 11 FEroR
o IR B ) IFSc iz /T 1, BEHATEFTHT 7T
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