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Abstract: In order to explore the degradation and accumulation characteristics of diazepam (DZP) in simulated culture environ-
ment, we set up four experimental groups including two different concentration stress groups (Group A and Group C) and two

control groups (Group B and Group D) with addition of Pteris vittata to analyze the changes of DZP content in water, sediment
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and P. vittata with time, and to investigate the accumulation characteristics of DZP in water by P. vittata and sediment. The

results show that the initial DZP mass concentrations in Group A, Group B, Group C and Group D were (0.118+0.002) pg-L™,
(0.117+0.004) pg-L™", (1.141+0.078) pg-L™' and (1.142+0.039) pg-L™", respectively. The DZP concentration had decreased by
29.71%—40.17% after 768 h, and the degradation half-life period of DZP ranged from 65.29 d to 139.11 d. The DZP concentra-
tion in the sediment in the four groups increased gradually with time, reaching 17.99 times (1.384 pg-kg ™', dry mass), 14.81 times

(0.918 pg-kg™', dry mass), 4.77 times (7.848 pgkg™', dry mass) and 5.30 times (7.763 pg-kg ', dry mass) of the initial concentra-

tion after 768 h of administration, respectively. The enrichment coefficients were 9.79-18.80. The peak concentration of DZP in

Group B and Group D appeared after 216 h after administration. The adsorption and enrichment of DZP in water by

P. vittata and the sediment can obviously shorten the degradation half-life period of high concentration DZP in water, and addi-

tion of P. vittata to low concentration DZP can inhibit the enrichment of DZP in sediment.

Keywords: Diazepam; Simulated breeding environment; Cumulative characteristics; Half-life period; Enrichment coefficient
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tive standard deviations, RSDs)<10%
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Table 1 Mobile phase gradient elution procedure

A1) ¢/min Al% B/%

0 95.00 5.00

1.00 95.00 5.00

2.50 5.00 95.00

3.90 5.00 95.00

391 95.00 5.00

5.00 95.00 5.00

1.3.2 st
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W% W R BN LR 3 000 Vi B 1B 5 & R
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o} IRl B B LR 2
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Table 2 Mass spectrum parameters of diazepam and
internal standard
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L&Y Qualitative Quantitative Collision
Compound ion pair/ ion pair/ energy/
(m-z’") (mz™") (eV)
Prz 285.2>193.1 35
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Table 3 Adding standard recovery and relative standard deviation of diazepam in different substrates
2954 v TSR e AR B O 22
Substrate Spiked level Measurement result Recovery rate/% RSDs/%
0.100 pgL™! 0.092 pgL™! 92.0 3.831
JKIA Water 0.600 pg-L™! 0.527 pg-L™! 87.8 3.542
1.000 pg-L™! 0.954 ug- L™ 95.4 1.555
0.500 pg-kg ™ 0.484 pg-kg ™ 96.8 1.614
JEEE Sediment 2.000 pg-kg™ 1.909 pgkg™! 95.5 1.059
4.000 pg-kg ™ 4.335 pug-kg ™! 108.4 2.967
0.100 pg-kg " 0.092 pgkg™ 92.0 3.262
WML P. vittata 0.500 pgkg ™" 0.431 pg-kg™! 86.2 4028
0.900 pgkg™ 0.894 pug-kg ! 99.3 1.468
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Fig. 1

Variation characteristics of diazepam mass concentration in water

Note: Different letters represent significant differences. The same case in the following figures.
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Fig.2 Variation characteristics of diazepam mass fraction in sediment
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Fig. 3 Variation characteristics of diazepam mass fraction in P. vittata
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Table 4 Fitting parameters of degradation kinetics of diazepam in water
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»=0.001 0x+0.0147  0.9188 — — TR
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0.1 pgL™"

»=0.009 0x+0.0209  0.950 4 = - TR
o d’f’i’fmm’?ﬁia o J=0.0108x-01915 09593 0.117 — — —%
»=0.130 9x+1.7299  0.965 5 0.1309  65.29 3

»=0.004 7x+0.2137  0.835 3 — — T
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— »=0.006 9x+0.2319  0.9225 — — TR
Sed@?ﬁffﬁm y=—0.008 5x—0.2242 09337 1142 — — —%

y=0.010 5x+0.2162  0.9422 0.0105  83.40 "t
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Table 5 Bioconcentration factors of diazepan at different concentrations in sediment

o] #5255 [E] Time of administration/h
Group 0 24 48 72 9 216 264 360 600 768
A 4] Group A 0.65 4.46 4.73 4.93 5.38 5.87 6.92 13.26 14.54 18.80
B 4 Group B 0.53 2.95 4.85 4.99 5.15 5.34 5.95 8.66 9.28 13.19
C % Group C 1.44 5.93 6.02 6.17 6.32 6.46 7.25 7.56 9.56 9.79
D 4 Group D 1.28 5.95 6.22 6.30 6.48 6.81 7.28 7.99 8.12 11.05
3.3 DZP ERMEFREESFS DZP HAHEIEM, mykE DZP Wi 1 HE 40 i

i B T AR AR IR UK A, B
TR . AR, ATy SRR
A IR TR R A s P AR 1, 44F
B Sa, VUK. 25 RS X 4. Rk
A g B - 3 (Cd)PY L As PR B (S
SHEERAAMEERT, R, mazE
iz R, Ak EES R a ik, 5
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chloa ophiuroides (Munro) Hack] 1/3 M & ¥, T
0.5% (w) T B AT A &%, I RARHE
G B BT LA (R EE UM, AR A A& B
A~ DZP WREEARAEIRIA N A8, JEFRIH XS DZP
HA—EREERT (K 6), WRIAT TS & EMHK
£ DZP, TE55 216 /NEHIRHE DZP (B 41) Y&
£RREJIIR B ERR (3.78), TESS 360 /NI SV DZP
(D4) ME LRI IAB AR (0.87), AIREH T

B, RAR 2ATE (Pennisetum sinese) Xf
100 pg-L™" FAEJE % AR B PG AR 14 d 1Y 25 Bk %
K] 53.5%~56.2%"*!; AAFSEFE 1.0 pg-L~' DZP
a5 15 REHY LBRERE] 33.4%, KFRAL
REELTENE,; SEMEE" B L RAFE
22 M (Zizania latifolia) ¥ Z 55 @ HA 2R E £1E
BB Al AR WSO ZE B VR T G B sk 3
RN, BRIAREXT DZP W E HERE I B R, T4 768
NS B X I MR BE DZP (B 4H) BB A fE IR T
4525 24 h, XTEWE DZP (D 41) M EHERE N T I%
EH5425 72 h ML, 0] RE D A IR B B X
DZP ZL i AR 2 B R BRAE S A 28 T e fif 45
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Table 6 Bioconcentration factors of diazepan at different concentrations in P. vittata

A3 #5231t E] Time of administration/h

Group 0 24 48 72 96 216 264 360 600 768
B4 Group B 0.79 3.07 3.23 3.41 3.57 3.78 2.67 2.86 1.67 1.54
D4 Group D 0.21 0.55 0.60 0.63 0.70 0.81 0.83 0.87 0.63 0.63

4 ZEie
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WA BRI JEXT DZP 1Y R F] 2.83~3.63 f5H
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