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Study on Eco-enviroment Risk Assessment of Antibiotics Concentrations
in Soil and Environment in the Grapes Region of Zhangjiakou
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(1. College of Resources and Environmental Science Agricultural Univesity of Hebei Baoding 071001 China;
2. Department of Environment Engineering Jinan University Guangzhou 510632 China)

Abstract: Antibiotics is a kind of chemical which is commonly used in breeding of poultry with a large a—
mount. The intake dosage of antibiotics is higher than the metabolism. The remnant of antibiotics causes the soil pol-
lution through the applying of poultry excrement in agriculture and it is a potential hazard to human health and the
Ecological Environment. In this article based on the content of the major elements( N P K,0) soil organic trace
elements and heavy metals leading to pollution of soil the amount of antibiotics including quinolone and tetracycline
was measured and the effects on the antibiotics of the pH and style of soil were analyzed ; the quality of soil environ—
ment and the potential ecological risk were assessed. The result showed that: On the whole the content of five kinds
of soil heavy metal in this region was lower than the level of the national Primary standard of soil environmental
quality. The content of the antibiotics in soil is not high except some individual sites. for example the amount of
quinolone and tetracycline was the largest in the meadow soil respectively mainly with norfloxacin and oxytetracy—
cline. The ecological risk assessment of soil was a low hazard level but in Zhuolu and Huailai conty Cd was the
main potential risk element and in the Xuanhua conty was the Hg. It provided science basis for the program of high
quality grape regions and excellent fruit layout and environment safety assessment. It has also importance meaning
for the sustained and healthy development of grapes region in our country.
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Tab.1 Characteristic values of total contents of macroelemets organic in soil
1%
Name Max Min Mean SD Ccv
N/( g/kg) 1.5428 0.576 6 0.956 0 0.180 8 18.90
P/( g/kg) 3.1015 0.572 0 1.288 4 0.499 7 38.80
K,0/( mg/kg) 31.60 21.70 25.36 2.00 7.94
OM/( g/kg) 31.20 3.10 12.85 5.20 40.46
N. P. OM 10% K,0
100% °
40. 5% 2.1.2
2 : Fe, 05 B.Cu-Mn.Zn
. K,0 10% Cu ( GB15618-
. K,O 1995) ' Cu( 37.39 mg/kg)

489

(35 mg/kg) o
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Tab.2 Characteristic values of total contents of trace-elemets in soil

mg/kg

/%

Name Max Min Mean SD (Y%
Fe, 0, 54.00 25.40 39.77 6.91 17.40
Cu 94.20 13.90 37.39 14. 67 39.20
Mn 941.00 341.00 560. 49 97.49 17.40
B 67.10 16.20 39.69 10.42 26.30
Zn 277.80 36.70 70.70 28.14 39.80
Fe,0,.B.Cu-Mn.Zn 2.1.3
10% 3 €d(0.15) .Pb
17.4% ~39.8% (20.58) .As(8.26) .Hg(0.05) .Cr(56.72)
251112 . Cu
Cu o o
3
Tab.3 Characteristic values of total contents of contamination heavy metals in soil mg/kg
/%
Name Max Min Mean SD (0% GB
Cd 0.46 0.068 0.15 0.06 39.70 0.20
Pb 27.70 15.30 20.58 2.42 11.80 35.00
As 13.45 3.30 8.26 2.29 27.70 15.00
Hg 0.67 0.01 0.05 0.09 180. 00 0.15
Cr 87.20 27.70 56.72 9.94 17.50 90.00
Cd.As.Cr.Pb
10% 100% ;
Hg 100% °
4
Tab.4 The concent statistics of soil antibiotic in Grape-producing areas we/ke
/%
Antibotic Chinese name Abbreviation Min Max Mean SD C.V
NOR ND 570.56 33.15 99.98 33.00
CIP 1.20 114.07 12.81 24.63 52.00
LOM ND 3.47 0.49 0.62 79.00
ENR ND 46.29 4.66 12.54 37.00
oTC 1.45 92.16 13.32 18. 86 71.00
TC ND 135.94 6.54 21.89 30.00
CTC ND 52.53 7.96 16.41 48.00
DC ND 3.88 0.68 0.69 98. 00
:ND. 6
Note: ND. Indicated belowo the detection. The same as Tab. 6.
2.2
2.2.1 4 N N
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Tab.5 The correlation between antibiotic and pH organic
Norfloxacin ~ Ciprofloxacin ~ Lomefloxacin ~ Enrofloxacin ~ Oxytetracycline  Tetracycline Chlortetracycline  Doxycycline
pH -0.558™ -0.436™ -0.274 -0.481 -0.537™ -0.541™ 0.10 -0.104
Organic 0. 666™ 0.504™ 0.269 0.337 0.706™ 0.599™ -0.112 -0.143
n=dd; (P<0.01) .
Note: n =44; ™ Indicated very significantly correlated.
6
Tab.6 Average content of antibiotics in different soil types we/kg
Clinnamon
Mead Sil Sand
Category Antibiotic ed(. o l.t dn.( Y ) ) o )
soil soil soil Carbonate clinnamon Clinnamon soil Tide clinnamon
265.59 9.43 5.31 10. 14 0.94 4.25
56.97 5.78 4.95 12.98 4.32 2.75
1.12 0.29 0.36 0.56 0.22 0.35
1.64 0.62 2.96 8.44 1.27 ND
324.50 14.13 11.61 25.79 6.12 4.06
56.55 8.71 20.73 8.49 5.85 7.30
50.70 4.54 2.47 1.37 0.93 0.44
1.75 3.56 0.54 13.34 5.34 1.55
0.53 0.82 0.90 0.93 0.45 0.32
109.53 14.85 23.98 19.38 8.32 8.66
2.2.3
o 6 Y AY
2.3
265.59 pg/kg 109. 53 2.3.1
ne/ke;
o N N Pb.Cd.As.Hg.Cr
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Tab.7 Environmental quality standard of soil
Item First Second Third
pH <6.5 6.5-7.5 >7.5 >6.5
S 0.20 0.30 0.30 0.60 1.00
< 0.15 0.30 0.50 1.00 1.50
< 15 40 30 25 40
S 35 250 300 350 500
< 90 250 300 350 400
< 100 200 250 300 500
<( ) 35 50 100 100 400
<( ) - 150 200 200 400
(1)
8
Tab.8 Single standard of Heavy Metals Pollution in Soils
Pi Pi<l 1 <PbPi<2 2<Pi<3 Pi>3
Pollution level
(2)
9
Tab.9 Standard for grading of heavy metals pollution in soils
Grade Integratii(clle[;ollution ngg:el(e)n Pollution level
1 P <0.7
2 0.7<s P <1
3 IsP <2.0
4 2<P <3.0
5 P >3.0
2.3.2 10 ; Ei
Ei 40 Cd Ei 8.33; RI
o 15. 84; Hg
> > RI 150 Ei 30.97; RI
o 11 . . 44.53 o
10
Tab.10 Potential ecological risk index of heavy metals pollution in soil
Eir RI
Eir <40 RI <150
40<Eir <80 150 <RI <300
80 <Eir <160 300 <RI <600
160 <Eir <320 RI=600
Eir=320
11
Tab.11 The assessment of environmental and ecological risk in three counties
Ei
Cd Pb As Hg Cr i
8.33 0.28 3.90 2.84 0.50 15.84
6.28 0.31 2.77 1.47 0.41 11.24
0.42 8.65 3.93 30.97 0.57 44.53

A/




A C T A
151 AGRICULTURAE

265.59 pg/kg
109.53 pg/ke;

Ei 40 o

>
RI 150 o
Cd
Ei 8.33;RI 15. 84; Hg
Ei 30.97;RI 44.53 o
J. 2009 47(5): 111 -118.
J.

2010 43(4) : 66 —73.

10

11

12

13

BOREALI-SINICA

J.
2006 13(2):144 -148.

2009.

2008 36( 14) :5944 — 5945 5947.
Thiele-Bruhn S. Pharmaceutical antibiotic compounds in

soils areview ] . Journal of Plant Nutrition ang Soil Sci—

ence 2003( 166) : 145 - 167.

M //
1999.
J . 2006 26( 1) : 265 —269.
J. 2008 24(4) : 90
-93.
M. 2010
3:285 - 287.

Bruce J R Paul K S L Michael M. Emerging chemicals
ofconcern: Pharmaceuticals and personal care products
( PPCPs) in Asia with particular reference to Southern
China J . Marine Pollution Bulletin 2005 50: 913 -
920.

Abdelah Z Jose M S Review on the toxicity occurrence.
Metabolisn detoxification regulations and intake of
zearalenone: An oestrogenic mycotoxin J . Food and
Chemical Toxicology 2007 45(1):1 -18.

Diaz-cruz Ms Lopez De Alda MJ Barcelo D. Environ—
mental behavior and analysis of veterinary and human
drugs in soils. Sediments and sludge J . Trends in An—
alytical Chemistry 2003 22( 6) : 340 —350.



