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Effects of tetracycline and oxytetracycline on aerobic composting process of sheep dung

WEN Zengxin, SUO Quanyi’, WAN Yuchen, WANG Yanhong

(College of Grassland and Resource Environment, Inner Mongolia Agricultural University, Inner Mongolia Key Laboratory of Soil Quality
and Nutrient Resources, Key Laboratory of Agricultural Ecological Security and Green Development at Universities of Inner Mongolia
Autonomous Region, Hohhot 010018, China)

Abstract: Aerobic composting is the principal technique to ensure the resource and safety of livestock and poultry manure. Nevertheless,
the residual antibiotics in the manure can affect the composting process as resistant drugs. In this study, the effects of different tetracycline
antibiotics on the chemical properties and enzymatic indexes during composting were analyzed, in order to establish theoretical basis and
technical resource for the regulation of the aerobic composting process of livestock and poultry manure. Three treatments were considered
for the test as follows : CK (sheep manure without antibiotics ), TC(sheep manure with tetracycline 10 mg-kg™"), and OC(sheep manure with
oxytetracycline 10 mg « kg™'). The different treatments of sheep manure were subjected to aerobic composting (C/N was adjusted to
approximately 30/1 using corn straw). The results show that the high temperature period of TC and OC treatments were decreased.
Compared with CK, the total accumulated temperature of TC treatment was significantly reduced by 49.3 °C (P<0.05). The addition of
antibiotics slightly affected the potential of hydrogen, electrical conductivity and organic matter decomposition rate. Furthermore, TC and

OC treatments significantly decreased and increased catalase and urease activities by 0.24 mg- g™ +min™ and 0.13 mg-¢™' - min™', and by
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17.38 mg- g™ +d™" and 20.94 mg- ¢ - d”', respectively. From the above results, one can infer that tetracycline antibiotics alter the chemical

properties and enzymatic indexes in the composting process, and the influence of different kinds of antibiotics varies. Thus, this effect

should be fully considered in the composting process, and the conditions of fermentation should be highly considered to ensure complete

decomposition.

Keywords : antibiotics; composting; urease; catalase
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Table 1 Basic properties of compost materials(dry base )

Ak & V=1
e RO : .'7k$ ﬁmﬁffz %;k
R aterials Moisture  Organic carbon/ Total nitrogen/ ~ C/N
aw materials content/% (g~kg") (g'kg”)
“f:2€ Sheep manure 5.0 265.99 11.30 23.54
F&FF Straw 8.7 407.88 4.85 84.10

1.3 i KiZit5A%

TG LE PN St A R A RS T, SR P A 4t
RER 2o A E SR 8 A 10 kg KT 235,
BT 2R A 218 g TKFSFFES, A% C/IN 4
30, B A0 Ui 5 K R L R 60% Fo A o DURR R 2T
A NI 10 mg - kg™ (F9 BB 45 1l DX A% A6 00 S 1
B R KA, ELAR DL 2) o M 4l A A I R AR Ak gk
15 e

RIS B INPUIR K (TC) RN+ 52 (0C) Al
AR (CK)3 AL HE , A3 R ERE . iR
M 202147 A 10 H &8 A 13 H , 24 35 d, FHEAE
M55 0.3.7. 14,24 .35 K, 16 HEAR 0 f 28 — o538 1A
BUFEZY 200 g U HIRESSIRG AT IR T4

R2 B RGN AE RKE KT

Table 2 Antibiotic residue levels in all region by sampling

e FE
WK BERRE S
. A Range of concentration/ .
Region Types of antibiotics ( ke ) Reference
mg-kg
FHH 1 E Oxytetracycline 7.83~20.78 [15]

Jilin PUFRE Tetracycline 0~8.20 [16]

Jbit £F# Oxytetracycline 5.60~25.20 [17]
Beijing PUIRE Tetracycline 4.60~24.10
WK +% K Oxytetracycline 0~11.60 [18]
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B HAERIHEEERE R ENZ N
Figure 1 Effects of antibiotics on temperature during composting
R3 RERTHEEXBRERESHNZM
Table 3 Effects of antibiotics on key temperature parameters of the reactor
VEA 7 Y] [ o e e R A SEAN
ist] AR PR 1] IR A
Time to enter high temperature . . Accumulated temperature in high Total accumulated
Treatment . High temperature duration/d .

period/d temperature period/°C temperature/°C
CK 1 7.7+0.5a 322.0+9.0a 1 365.0+7.6a
TC 1 6.0+0.8b 304.6+£10.7a 1315.7+7.1b
0C 1 6.3+0.5b 315.0+6.3a 1350.0+7.5ab

T ANEINE FREFOR AL H R 25 57 8 35 (P<0.05) o T[],

Note: Different lowercase letters indicate significant differences among treatments (P<0.05). The same below.
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pH L2 e NE i B 22 R, R 4 34k
HpH Ak s . HiAE 2% pH A5 ) 32 2 76 HE R
B 3~14 d, 7EHEAE S 3 K, CK . TC,OC &b B A4 pH 43
514 8.65.8.60.8.55, Al H CK AL B, OC 4b 1 i) 25 FAAI%
T 010 BAE, TC AL B pH A BT FEAR , (B3 Ak 2] 2
FKV o BEFEHENE R HEAT , & A0 38 pH R 46 BT, FEHE
JEZE 7 KAf, CK.TC.,OC 4b %) pH 43 1 34 £ 8.73
8.65.8.68, 5 CK AbFHAH L , U8 i A 2 Ab H Y pH A
XPEAR . FEHEREES 14 K4 A0 31 pH 35 S WE(E , 4351
99.15.9.10.8.99. 5 CK . TCALBEAHLL , OC b P & 2
FEAG L BRI R 0.11~0.16 A B . 14 d J5 45 Ab PR IE] pH
£ BN, B HERE S5 J CK L TC A1 OC 4b HE i
pH 23514 8.77.8.73.8.78., R4 REH , +H RN
VN N BEAS 2 FE REARMER /Y pH.
2.2.2 XFHFRA N

HL R S B T HENE R R n s R ) i,
Y R SR S5 B e T ok R A SGRY . E 2 BT, 34
ALFR A HER L SR B TR TR, 0~7
dHERHL G FTF, 14~35 d HEMR L S R R, ik

8.00

FENFHE M L SR A R A HE RS 14 d i, BRI,
CK.TC.OC b F A HL 5373 51 24 2.94 . 3.83 . 4.74 mS -
em™, SZ YRR LB A R, RS 14 KAf i 5
A FTHGIN, 5 CK ALFA H, OC Ah i H G B i 4%
J I, T CKALFR 1.80 mS+em™ (P<0.05) , 1
TC AL GBI T 0.89 mS-em™, I A 5 3 i 7K
o HEAR 14 d )5, 3 b HE SR 2 ST AR /N, E
EHEAR 25 B, CKLTC, OC Ab FRAY L S K43 51l
4.38.4.40.4.60 mS-cm™,
2.2.3 X} C/N 52

RE TR MY EZRRIEY T, VT 2N
C/N R fRAE I HERE 2L B b i R B4R A . U R Y
A FR AU 0k A 2 A v C/N R i DL R 3, S A
HEAE R R rh 3 AN A B AR Ak R AR [R] |, B ek T
e e R A Y EI s, brad Z xR Cr
N 0 B AEHENE Y 3~14 d, 7EHENE 3~7 d ), CK .
TC 5 OC 19 C/N 43 5 )\ 26.5.27.7.27.2 [ & 22.5,
25.2.24.4, 50 9 R 15.1%.9.0% . 10.3% ., 1EHENE R
14 KB}, CK.TC.OC 4 BE i C/N 4351 4 18.6.,20.1 .
204, 5 CKALFAR LY, U ER 5 + 25 R AU il ik
B C/N 3= . FEHEARSS 24 K CK . TC.OC 2L FEF C/
N ik B ARAE , FHE R 2 20 LT, 20918 16.9.
18.7.18.1, b iR&E HLAE BT A 2% (0 WS o 1o HE AR A 1L

- [ Ock a

£ 7.00F @TC l .

C;E) 6.00 F 7 oc a 7T7 a

3 500t a a ™ % a d 5 a a4 a
‘M-E a a a a b T T
35 4.00F T b 2
BE

£ 300f

5]

E 200f
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S 1.00f

= 0
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AR/ING FEEFR AR B A 22 5 .25 (P<0.05) . Tl

Different lowercase letters indicate significant differences among treatments (P<0.05). The same below.
B2 fiAERMHEERSEHZIT

Figure 2 Effects of antibiotics on electrical conducivity of pile

R4 PUERIHER pH B0
Table 4 Effects of antibiotics on heap pH

AL Treatment 0d 3d 7d 14d 24d 354d
CK 8.70+0.03a 8.65+0.04a 8.73+0.03a 9.15+0.02a 8.91+0.02a 8.7740.01a
TC 8.70+0.03a 8.60+0.06a 8.65+0.02b 9.10£0.02a 8.92+0.11a 8.73+0.09a
oc 8.68+0.04a 8.55+0.02b 8.68+0.02ab 8.99+0.01b 8.93+0.04a 8.78+0.05a

1% WHART]
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NN\ e

it JE A RETE RS R AR IR . 7R HENE R F
PUAE RIS AR SRR R % it A A R,
FEHEAEHTI , AN 28 Ak B R A A R T A
7 UEB TC 5 OC Kb 3B R0 fb A i e 55 o 7E3ENE
Jei W45 b B 2 S AR TR /N, R BT SR T R R
B0 11.5% .10.3% .11.9%
2.3 MIAREEREZ N HETRE PEEERNE N
2.3.1 HEALE

AL S E IR R i —
HERE F AT BT (F B AR T 2 ) I e A o B 8 DDA O
S AT LG H A A HENE S AR vp, oA R 4
Ak S 7 A R Y B 3 R AR 724 o FEHENRZE 7
KB, WS NP AE 2 A BT A S P AR X R, Hodr TC
A ) 5 AR AL EUBEE A 3.22 mg g min”', 5 CK A
kb 2 2 MK 0.24 mg- g ' min™', CK,TC Fl OC &b i 7E
HENE R 14 K B Y 2 A1k S0 IS M 20 0 R 3.41.3.17
3.28 mg-g " ~min, A L CK 2L, TC H1 OC &b 343 5]
FEAIK 7.0% .3.8% , S 25 T T HEAAR (9 20 48010 AU 1
(P<0.05). TEHEEES 24 K}, CK  TC,OC AbFH )5 48,
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Zele

a

14 24 35

HE AL [A]Composting time/d
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Figure 4 Effects of antibiotics on total humic acid
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Figure 5 Effects of antibiotics on catalase activity
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Figure 6 Effects of antibiotics on urease activity
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