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ABSTRACT

In Korea, 998 Mg of veterinary antibiotics were consumed in 2009. One of the main
routes of antibiotics entering soil environment is via the application of antibiotic-laden
animal manure to agricultural land as an organic fertilizer. Some studies have been
conducted to examine the potential risk for the veterinary antibiotics to be taken up by
plants from soil amended with antibiotic-laden animal manure. Although food
contamination through antibiotic uptake by crops has been one of the main concerns
regarding animal manure application to soils, it is largely unknown if vegetables uptake
antibiotics from soils applied with manure wastes in Korea. At this time, it is not clear
if consuming antibiotics in agricultural products can result in adverse impacts on health.
The objective of the study was to test whether or not antibiotics and arsenic in roxarson
were detected from plants grown in soils fertilized with antibiotic-treated chicken
manure compost. Four antibiotics such as chlortetracycline (CTC), tylosin (TYL),
sulfamethazine (SMT), and roxarson, and three vegetables such as lettuce, reddish, and
tomato were used in the study. Antibiotic concentrations in lettuce were less than 2.3
ng/g for CTC, less than 32 ng/g for TYL, and less than 62 ng/g for SMT on a fresh
weight basis when the antibiotics were treated to chicken manure compost at rates of
20~200 mg/m’. For reddish, less than 0.3 ng/g of CTC in roots, less than 7.7 ng/g of
TYL in shoots, and less than 40.3 ng/g of SMT in shoots were detected. On the other
hand, any antibiotics was not detected tomato fruits. Arsenic in roxarson was not taken
up by lettuce, reddish, tomato, and cucumber. The results imply that antibiotic uptake

by crops may be dependent on antibiotic type and crop type.
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SAF Bx0 EHlE Y (Aga 5, 2003; Vaclavik 5, 2004). 7}l Fog glo]Z419] ¢F 78%
7F adE2 F4F BxoA HEH Ao H(Vaclavik 5, 2004), =E=A HEH Eol=221Y
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7} Mabury(2006)°] 2|3}, AlGE X3 FZ=HEZR|ZFHY F2 %7} 25-35 cm %
olelAl HEHATE Kay 5(2004)¢ ©J3tH 155 ha®] s3] AX=
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et oy T35t FAAE A At AE & HY(phytoremediation)ol] tgh AF= 13 =
A+ (Migliore 5, 2000).
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C 4.9 1.9 16 212 302 2.4 0.58 1.2
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conjugates ¥l Ao 1525t AT AetA F2 Ba-FA= AH AN
AAT v Bh 7123 EAAE 93158 T DA AT FA AIFS ¥ the 450
nmol A FFEE S35t HEo|ZHS AFs e, HEGN | FAY w27t S5
5 FHET 24tk BHol2Ad AW s Al#ET e 48 2D Tecna Srl,
Trieste, Italy, R-Biopharm AG, Darmstadt, Germany)-S ©]-8-39th &4 42 A F A wf
ol Wi, HESHo|EdY g o HAo] HIZE Atk Eo]2AS #AAIEY EF
A8E FF40] =& FAVE M2 E welloll Y11, §24 conjugates 2] AlE 2F9] Efo]2 2]
I A o] Aot Aol et BAA AT AFSHA 2 & conjugates A1 F FHA A A
A o LA E B3 102 e EAAFT FA Al kS ¥ T 450 nmo A FEEE
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S48t Blol2Als AFeth A el E4AEY AFAEE AV dE
Y, &4 conjugate?t FA &AS Atk AFSA 2 A A conjugates AFH A
AAG thg, 7183 DA S 247} 50uls Pal 30 B Aol LA T TA Al S

e g 450 nmol ] FREE ZHse] Asrgae et

Fz g EgNFY, Bol2a, duelr, S4E § FAEL 435 A AL F

= g o Aot 75 EE AW wet Aue Ak E6le] Al &% 10aT 1.03
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MNe da EFEABIFEQ 234kg/10aS A g dt7] A8t A
1.21E Ak FHEAD HYFFELS m™F 100mg(l0aF 100g) S &
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(2kg/ha) & 3FTolAoH, THE Y FT FAE As FFFo] 285%0|B2 T3,
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=
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Mo FFe VLT FAG SHEY Ae £E BAYle] A MESHALE 3). 79
S oted 5 FFE FBE A Aol Aol YAT wekH SHE vk HEAZ

# 3. G4 F 6929 79 TE5 FHmg/kg dry weight)

=0 As Cu Zn
0 20  200mg/m’ 0 20  200mg/m’ 0 20  200mg/m’
A 008 007 0.11 45 4.7 43 52 61 55
B 005 004 0.04 4.0 4.1 3.9 54 50 46
C 001 nd’ nd 6.3 6.3 6.4 59 52 58
D 001 nd 0.01 42 3.7 4.4 38 33 39
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o] Z I} Elo] 2418 pHYF e B9k B} ColA pHZF & EY AL DOl Hl8lo] o
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F&5 Ed »dRste FE2HEGN U Eo|ZALS YolA & RS BHo Ao
EI RS A% AEFS HolA FUTHH 4). ol FEZHEHK | FHF EolZA& ol
2 w3ow EY FEFEY AFH pH/F FS5E Ao 7] WEFoE HolHy
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<39 4> EY R dNEE T EY pHY A
EG ol E 2Fste FBERAAS] AAE B, ESY Z ko] A3y 1
Eo w3l &5 EY IFdte SEE2HEHO|FUT HolZAL ol HEdS
Bgou, A YT FFL BolA FUAHIY 5). ot EF Fole shed 27
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Soil KA (Ca+Mg) Soil K/v/(Ca+Mg) Soil KA (Ca+Mg)
<39 5> EF AR UEA I Y Jolee] B
EF A3 EY IRets SEZHEDNO|FU o2l dEFde FadA”
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= As . Cu . Zn .
0 20 200mg/m 0 20 200mg/m’ 0 20 200mg/m’
A 025  0.23 0.28 076 0.80 0.74 8.8 8.6 8.3
B 016 015 0.16 1.31 1.29 1.50 7.2 7.7 6.8
C 0.21 0.20 0.20 213 234 2.37 122 111 11.9
D 0.31 0.30 0.33 0.60 071 0.69 8.7 8.3 8.2
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<7 7> Effect of zeolite and shell meal fertilizer on lettuce yield (kg/10a)
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<29 8> 439 FZ=HEgM ] ZFI(CTC), Efo]ZA(TYL), A3 el (SMT) 2
(ng/g fresh weight). SMF : o] &} 4

0.0

Aol FFE FFO AoNE H2 F 997 619 2319 AA vk, £, T, b
< BAs=T, A7 el F3g AolE HolA FUATHIHE 9, 1FH 10). FHAETY HA
gheke 285%2, E4ol A E HlAE 10aT 2855 EY 1kgd 0.14mg FFoth ©] F
o 235 Age A3 FFE FFS 2A FolA &1 ol wt B FA av
T HolA ¢7] W& = strk AA £ 4999 HlA FFL 0.067~0.070mg/kg dw O]
Ko, $&, e, ofde 727}t 0.018~0.021mg/kg, 7.4~7.6mg/kg, 49~52mg/kgH T § 2]
T 61¥ele HIA, 2, T, ofd FFL 27t 0.053~0.060mg/kg, 0.013~0.015mg/kg,
7.4~84mg/kg, 33~34mg/kgS 2 ThA YolHTh
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[#] (8]
[ fey
=3 (=]
[&] L]
0.02 (IS
.00 0
As Hg Cu n
_ - P
<a¥ 10> B2 F 6199 4F F5% FHmg/kg dry weight). SMF : 33514



NFAS AestA F2 thzTEo SUHd 11). 4o I7 e A&l
ERG 93t F2 ol ALE T EY YAl 2sle SR=HESAR|ZH] &
oA &FEFo] Z ALTolE0] FHH AE 4T EY FE2H= FIHELY F= o}
A AR FEFAG HOlZA(TYL)L AZElES A s o Edd 7= EolzAl

o] o] vroly e, 53] 10a"T 600kg X2 5HS wjol= 24.8
ng/g)ol HlIal 72%< Az &I/} UATKFig. 3.2.16). FEEHER|ZH

st o] Az ade AgHolERT vgton, o]l Aol F ASolEVt FE
Fole A&E FAl EYF Al AFste Hol2AS FFsto] wopxl Ao .l
A ELR(SMT)S A E2A ()¢ rix7tA = S 2 =2H

Ed ZFste ol BobA 110~254ng/g T2 A=

T A9 Hl=g FFEo] AZHA A} aFde Qe ZAoZ Holy Al&gto
110~140ng/g FF 2 hE 7 tiH] 45~56% 2] A7+ &35 H AT
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<OY 11> 4F 73 F EHIEE)Y =2 A7 #FHng/g dry weight). SMF : 3 3}4]

A5 58 F B v, Fe, 7o, ofd FFe ABACEF)NAL AR A2
Zroll 23 2ol HolA] AJTHIH 12). EFS vl FFL 0.070~0.075mg/kg F=F0]
Ko, F&, Fg, ofd-e 247} 0.022~0.023mg/kg, 2.1~24mg/kg, 81~88mg/kg ] ATh.

0.08 90
OMene OMone
2008 BSMF1 2 BSMF T
E: aSMF2 360 | DSMF2
N WZeolite 1 E B7eclite 1
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8 5
© 30
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EulEE A4 T 6597 919, Qo= A4 T 5d7 739 77 = ] 2A Ax),

gzedEol#d, wolzdl, duiEd 5 ne YR dEHA g EvhE

o "%, 7, oA 5 FF% FFL A7 Alolo] FEd HIFS HolR YolAE 5), I
RS

A=A (F2E) A s Bzt 422 Ao

8}
pa

% 5. EvlEY T34 T (mg/kg dry weight)

As Cu Zn

0 0.18 21.3 27.4

0.2 kg/ha 0.13 22.8 27.4
2 kg/ha 0.20 22.6 24.8

4.8 w

e A #F0N FAEEAR FEEe] ddFde Mol vteAdE Htsty O FE
A e AT = e WS FEE] st 33zt 3% A ds 2o

L d=ds AsA &L Ads A= Aaiwot EdM =] HEHA
skt

2. TE5e AT =LY S AYstds HaFo B TS5 FF2 W
B7F AT

3. B pH7E £S48 Edd ZHRe FREHEGARFAH Eol24e HelAE
&S B

4. BEF e o] A3l9f 1R W3 &5 Eg JFde FR2HEHRZ
At Blo| 2412 YopAl= AdS HAH

5. FA=EE AR HuElel 3L 200 mg/m2(2 kg/ha) # 2|8t Efel A|&3lH %, Erf
£t 20] 5 HAFANE FE=E] AEHA FUH:

6. =% HHIZ FAFE A wl, ASe}o]EE 10aT 600kg # 2atd Hoto] B-HF
AEZ 05 mg/kg)l 9

HEAo| 2 Bol2ale F5E AT 5 9o 43
Z':

Ly
HEFR 2 32%7FA] A Al
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