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Pollutlon Characterlstlcs and Eco{gwal Risk Assessmf}nt of Antlblotlcs in Vegetable

Field in Kalzheu Chongqlng J i

FANG Lin- fd , YE Ping-ping'* | FANG Biao' #AN Xl&6 xid! 2, GAO Kan-peng'-* , L18hi-yang”, CHEN Xin- ping1 2, XIAO Ran'*"
(L. Chongqlng Key! Lalioratory of Efficient Utilization of Soil. and Femhzer-ﬁé-%ourcﬂf' College of Resources and Environment, Southwest University, Chongging 400715,
China 2! Interdlsuphndw Research Center for Agriculture Green Developmenl in Yangtze River Basin, Southwest University, Chongging 400715, China)

Abstract ; ,The accumulation of antibiotics in farmland and its ecological risk have become a research hotspot at home and abroad. The objective of this study was to investigate
the occurrence and accumulation of antibiotics and their potential environmental and ecological risks in vegetable fields in Kaizhou district of Chongging country. The
occurrence characteristics of antibiotics including tetracyclines, sulfonamides, quinolones, macrolides, and chloramphenicols were detected using experimental analysis. The
resulis showed that there was an accumulation of antibiotics in the vegetable soil, and 18 antibiotics in five categories were detected (0-42.88 pg-kg™"), mainly for
tetracyclines and quinolones. The detection rate of quinolone antibiotics was the highest (15.38%-100% ), especially for norfloxacin and ofloxacin (100% ), whereas the
tetracyclines presented the highest concentration (0-42.88 wg-kg™"). The amount of total antibiotics in the vegetable soil was 1.64-233. 11 pg-kg ™", whereas different
vegetable soils showed the following trend ; water spinach soil (89.73 pg-kg™") > cabbage soil (32.53 pg-kg™") > pepper soil (32.16 pg-kg™") > tomato soil (32.13
pg-kg ™) > cucumber soil (26.46 pg-kg ™" ) > grassland (7.32 pg+kg™"). The correlation results showed that there was a significantly positive correlation between total
antibiotic residues and organic fertilizer application (P <0.05) but a significantly negative correlation with soil pH (P <0.05). Quinolones and sulfonamides were negatively
correlated with soil water content (P <0.03), whereas quinolones positively correlated with soil available phosphorus and organic matter content (P <0.05). The potential
eco-environmental risk assessment results showed that tetracyclines and quinolones in vegetable soil in Kaizhou district had certain ecological risks, of which 62%-92% and
62%-100% of soil samples with quinolones had potential toxicity to soil animals and microorganisms.

Key words: vegetable field; antibiotics; organic fertilizer; ecological risk assessment; Three Gorges Reservoir area
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of tetracycliness and quinolones/ p.g kg =

)9 A% | @mwR eNics) et
[ Kk 316000 47 (197 )
Vo s MY 9.00 1 03"
=g |, TS 30.00 | f21]
o FERE 45.44 21
AT 20190 L19T
e IR 30.00,  [22] 3
,"E*lﬂ%% emmy 27330 % (23
o\ IR 5 84.83  [#4]
PR KAL) 2262.2 [19]
bz it%éj“ffi% 50. 00 [25]
T+ 5000.0 [23]
TEPIR & 32.72 [26]
IKEELEY) 2285.5 [19]
5 U B + ey 27.00 [22]
R o 9.10  [27]
HBLITES 16. 08 [26]
SRR 7J<§ét'#/} 163. 70 [19]
TIEMAY 10. 00 [28]
IKEELEY) 512. 60 [19]
Y ii:s&fjﬁ“ﬁ}ék% 40. 00 [29]
T3 10. 00 [30]
TEYIR % 49. 40 [31]
IKEELEY) 256. 40 [19]
M S Py ita&j%ﬁ}i% 37.10 [32]
TIEZY 6.40 [33]
TEPIR & 360. 00 [26]
IKEELEY) 31.34 [19]
BiE j:ii%j%%ét% 8.98 [34]
+ 5 10. 01 [35]
TEPIR & 265. 00 [36]
WEWE  KEEY 4137.0 [19]

L5 St

i Microsoft Excel #4785 A0 B, r A £ 45
H SPSS 20.0 #t 47 4t it 4 M1, F Origin 2021
(OriginLab ) #1 R 15 75 ( corplot 11) #E47 4 & 1 43 By
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L.
2 HRE5HH

2.1 R AR Eb T

R 2 AT, DX ek S M 4 48 5L rp v R e 1R
(pH:3.96 ~7.68). Hrf SRR ( <4.50) , FRE
(4.50 ~5.50) . §3ERTE (5. 50 ~6.50) FIp44: (6. 50
~7.50) 35,5 LR 16. 7%, 22.2% . 16. 7% Fll
44. 4% %X 38 4 A HL T i AL T A IR SR K

(7.52 ~15.85 g-kg™ ') , HA A ML & &4 10 ~ 20
g kg BRSO F AR, A 88.9% . HIESR AN T,
TSR S R IRAL, A S A R, R X
SR M IR R R S B . SR E SRR R A AN
[ A B 1) R, AL 5 i (> 20 mgekg ™) L il
H1(10 ~20 mg-kg ') FIEAK( <10 mg-kg ') /KF
() 133 5 2 K 22. 2%, 38.9% F138.9% . 3%
WAL & B, > 150 mg-kg ™' B HRE G L I
94.49%.
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Table 2 Soil properties of different vegetable fields

e o w(ﬁfﬂl{i‘l‘i w(%?&fﬁl) w(ﬁﬁ?&f}‘?&l) w(iﬁij&ﬁlﬁ%’ﬁ) w(iﬁﬁ&ﬁl‘fﬁ)
/g-kg /mg-kg /mg-kg /mg-kg /mg-kg
X 1 7.06 £0.02b 7.52£0.21¢ 1.81£0.46f  43.32:1.52¢  9.59%0.46e  229.67 £21.90b
A f 2 6.64£0.11c  11.96 £1.40a 112£0.12f  46.71£0.56d  9.66 0.02e 169.76 +21.90e
X1 3 7.46£0.25a  12.21:1.42a 1.21£0.32f  47.663.08d 861 £2.0le 171. 30 + 13-40¢
I 1 6.4 £0.47c 9.54 £3.64d 1542043 39.16%3.73¢  43.11x0.47c 392727 222 30a
FI3EH: 2 5.7740.12d  14.71 £3.8% 2.15£0.91f  33.88:546e | 12.45%1.%c 137,088 4. 24f
FI3EHs 3 4.8540.21e  10.73+3.95h | 10.81+0.97d  67.28+5.63¢ |18.48+4.51b  270.4§=56.50b
BT 1 5.1420.09  14.24x4.38a 0 5342217 9288 :1171h 126 76+2. 56a 275427 £10.10b
B 2 5.38+0.484  11.76%1.06 », 1.35:0.80f  56.4:2.82d _-[6.97%1.61b 188. 80+ 45, 2045
B 3 6-:0420.21d 1101 £3.95b  48.96+0.97h  106.2§'+5.63)" 17.78+4.51h  237.8855.50a
MM 67520120 1037k LiS1g 4 13550.250 1670 £1, 04g. ', 3r'"ilp. 49¢ 203. 11 17."()70. )
VULl b 2 r :.6. ?3 £0.02b 12.51 ;122? ._,.ff). 98 +0.13f 12. 04"%0.31g 5. 0620.31f 19%._ 80_1.7.‘21(1..,..:3..
Wfide 3™ (7007 £0.07b 10818214207 /1,28 2. 42 12,430,298 | 9.45%0.58¢ 154. 02 £20,50e %
BB e 7.3540.19a 12:0220/6ka 2.67 +0.35f 99.66 <15, 6 92181 +1.39a 248.19%41. 708"
A 2 7.68£0.02a 13,07 Jg'i.atba ‘ JULaTs0460 7748 £10.70c 2108 £1.41a 189. 10 + 14.,60d
it 3 (456+0.03f 15852374 [64.8542.54a  232.59%12.60a  21.72£2.00a  270.14%31.10b
SoFM g #0UE017r 15,64 2110068 2106#1.28c  48.027.50d  11.45£2.48d  272.21+21.00b
FuxH2 T 442013 14.87 £0.47a  #F1.68£0.74d  32.82+9.97f 9.79 £0.76e 187.51 +52.30d
25 L3 3 3.96£0.03g  15.46+1.53a 5.17£0.53¢  99.58+12.2b  13.48%0.63c  227.34 +4.92b

1) 8RR NE FREFRIRANRNE Y220 - e B AL A8 b 8] 22 53k W 37K 7 (P <0. 05)

2.2 SRR R BBURIE

FERTAT LR T LA 5 283k 18 Rl A &
(F3). BEIHTISFIL IR R AP R R R85,
I3 15. 38% ~ 100% F1 7. 70% ~ 46. 15% . PUF &
KU E RN SRR (0 ~42.88 pg-kg ™), Hk &
MRS (0 ~34. 34 pg-kg ") AR NEESE DL R
(0~6.45 pg-kg ). PN PUERMF, THERS
IR (42.88 pgrkg ) HIKEHR NV A (34. 34
pe-ke ) AR A (32.23 pg-kg ).

ARG+ e B b R S e e R
ZE5 Hm PR iR AR TR S 8T £
By AR M BB (B ). e B R
R ZS DM (89. 73 pg-kg ') > FSEME(32.53
pg kg ™) > B (32. 16 wg-kg™') > P LL A Hb
(32.13 pg-kg™') > BJNHL(26. 46 pg-kg™') > XTI
(7.32 pg-kg ") MRUGEIR. 250 38 A DU IR 2 bt
e R (47. 63 pg-kg ™) |, TSR & 4%
fi£(0.57 ~4.09 pg-keg™"); FEHIBRMZEHTER &

H(7.88 perkg™') feomr, HOR O B L (4. 93
pe kg ') FIEE ML (3. 17 pg-kg™' ), PHZLAG M, 25
S MR RE - R e b A R A i A I (0. 29 ~
0.58 pg-kg ™) R P LA RS R
MR K. 28 0 32 HD (40.36 pg-kg™') > 7§ ZL Al
(27.46 pg-kg™') > BfibHb (24. 76 pg-kg™"') > /N
H1(22.72 pg-kg™') > FSEHB(19.58 pg-kg™') > XF
H8(4.97 pg-kg™).
2.3 BT R R R

PGP BT R, IR GRS LI
AP, B A AR EA SRR
IEAHRKER (P <0.05) 513 pH [HAEACRE f
FIKFEZR (P <0.05) [ F2(a)]. HHERRIFNAERE
PiAERGE S SR SRR B T EE
Z(R=-0.99, P<0.05). eyt R oaEmt
BOKBEHEERERMHLLR(R=-0.73, P<
0.05) . Mt S b Ak 2 & o E A . A PR
TR EEMIEER(R=0.56, P<0.05) {0
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Table 3 Antibiotic residues of vegetable soil

; F/ME BRME ¥ifE PR %L K H
i ik /pg-kg™! /pgrkg! /pgrkg! /pgrkg™! /%
(VIS 0 11.25 1.49 0 38.46
P R 22 UETNE 0 25.31 2.13 0 15.38
+&HFE 0 42.88 4.71 0 46.15
AU E 0 13.50 1.03 0 7.70
itk e s 0 0 0 0 0
itk Je i) P Ak g 0 0.56 0.04 0 7.70
itk Jre P s 0 0 0 0 0
LA 0 0 0 0 0
Bk il i 1) — VP 4 i g 0 0 0 0 0
itk i — P S g 0 0 0 0 0
K= 3 0 0 0 0 0
itk Jrie v R 0 0.58 0.17 0 30.77
e it iz Y s 0 10. 63 2.37 0.58 53.85
it iz 1B s 0 0.29 0.02 0
AT R 0.58 7.87 2.79 2.29
WY L5 32.23 162 9.35
WHRYE / 34.34 0 6.75
P TES Bigr 2 ) 6.45 09 1.17
lESud r’ ( 0 14.06 115
WPV f ; | 2.93
BUFRD B 1.76
RS 0
BUHE - 0
K HF P sz | 1.16
B EE R 6.45
REE 0
0.58
60
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Fig. 1 Antibiotic residues in different types of crops
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