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Distributions of the triazine herbicides in the surface seawater of Laizhou Bay
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ABSTRACT Many studies have been conducted to investigate the pollution status of herbicides
in rivers and groundwater; however, the pollution status of seawater is still unclear. In the present
study, we established an ultra performance liquid chromatography with electrospray ionization tandem
mass spectrometry ( MS) method to determine 13 triazine herbicides and atrazine-desethyl in seawater.
Samples were collected from the surface seawater of 43 stations in Laizhou Bay, China, filtrated and
purified through the HLB solid phase extraction cartridges and separated by Acquity™ UPLC HSS C,q
column (2.1 mm x 100 mm, 1.8 wm), and then the analytes were confirmed and quantified using
MS/MS system in multiple reaction modes. Only atrazine, prometryn, propazine, ametryn and at-

razine’ s metabolite atrazine-desethyl were detected, and the detection rates and average concentrations

were 100% (31.3 ng/L), 97.7% (6.49 ng/L.), 51.2% (1.57 ng/L.), 100% (12.4 ng/L), and
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93.0% (9.14 ng/L), respectively. The concentrations of the triazine herbicides in the bay were
higher than those in the bay-mouth, which may be due to the different seawater exchange rates and ter-
rigenous inputs. The concentrations in the western stations were higher than those in the eastern sta-
tions. The concentration of atrazine was significantly correlated with the concentration of atrazine-des-
ethyl (R=0.336, n =43, P =0.034). The risk entropy of atrazine was less than 0. 01 in all sta-
tions, and the ecological risk can be neglected theoretically.
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Table 1 Gradient elution program in LC experiments

i )] MRia BN AHZH AL Composition of the mobile phase
Time ( min) Flow rate( ml/min) A(%) B(%)

0.00 0.250 5 95
1.00 0.250 5 95
1.10 0.250 95 5
4.00 0.250 95 5
5.00 0.250 5 95

1.2.3.2 JEiE&M
LBy IR RS 1 (EST+ ) s ARG AL I 22 50 KV SfE LA :30 V5 8 IR - 110°C s HEFL S R UIiHE :50 1/h;
JBE ) R E :350°C 5 V) LR - 700 L/hs S Ui 0. 14 ml/min, HAZHIL# 2,

&2 UPLC-ESI MS/MS {28 &%
Table 2 Parameters of UPLC-ESI MS/MS

EY BT FHT HEFLHL R Tl i
Compounds Parent ion(m/z) Daughter ion(m/z) Cone voltage( V) Collision energy(eV)

BTy Atrazine 216.1 174.1 94.1* 33 18 .23
FPNEE Prometryn 242.0 158.0.200. 1 * 26 25 .17
FNKH: Propazine 230.2 146.1* |188.1 40 24 18
K% Ametryn 228.1 186.1* 68.1 32 18 36
W Z LT Atrazine-desethyl 188.0 146.0* 78.9 34 16 .26
AR Hexazinone 253.1 171.1* 71.0 35 16 .30
BB Deametryn 214.1 172.1* 82.1 32 20 30
Wi Metribuzin 215.0 131.0* 89.0 35 18 .20
HEWEELE  Metamitron 203.1 175.1* 104.0 28 16 .22
B4t Cyanazine 241.0 214.0* 96.0 35 17 25
PEIE  Simazine 202.0 124.0 .96.0 * 34 16 22

¥ TH  Terbuthylazine 230.0 174.0* 96.0 28 16 .28
T8  Secbumeton 226.2 170.2* .100.2 30 19 28
F:T¥r  Terbutryn 242.1 186.1* 91.0 34 20 .28

#* fRFERE T # represents ion
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Table 3  Concentrations of triazine herbicides in different waters

B 55 WRIEVE (ng/L) ¥E oA RS
Herbicides Range of concentration Average(ng/L) Detection rate( % )
F[HFRIEE  Atrazine 6.82-83.0 31.3£20.7 100
F K% Ametryn 3.46 -29.4 12.4 +7.47 100
FPEH Prometryn N.D. -21.2 6.49 +4.73 97.7
FNKHE  Propazine N.D. -7.02 1.57 £1.29 51.2
Ji 2 EE PRI Atrazine-desethyl N.D. -25.6 9.14 £6.11 93.0
IR Hexazinone N.D. N.D. 0
B Deametryn N.D. N.D. 0
WEHIE]  Metribuzin N. D. N.D. 0
FBEELH  Metamitron N. D. N.D 0
Hidt Cyanazine N.D. N.D 0
PEIGHEE  Simazine N.D. N.D 0
$TH:  Terbuthylazine N.D. N.D 0
T8 Secbumeton N. D. N.D 0
¥ T¥  Terbutryn N.D. N.D 0
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