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Effects of ozonation of piggery tail water on the antioxidant system in Vallisneria spiralis

WANG Jun-li, CHEN Gui-fa, LIU Fu-xing", SONG Xiang-fu, ZOU Guo-yan

(Shanghai Academy of Agricultural Science, Shanghai 201403, China)

Abstract . Ozonation is becoming more prevalent as a pretreatment in the dispose of livestock wastewater, there are growing concerns on the
effects of ozonation technology on sustainable development of environment.In this research, after the piggery tail water from biological pond
system was further treated by ozonation, the effects of ozonized piggery tail water on the health of aquatic ecosystems were investigated in the
terms of reactive oxygen species and antioxidant system of Vallisneria spiralis. The results showed that compared with the un-ozonized tail
water, ozonation( AO1 10 mg-L™, AO2 30 mg-L™, AO3 50 mg-L™*) increased hydrogen peroxide(H,0,) content in Vallisneria spiralis. AO2
treatment increased ascorbate peroxidase (APX) activity, ascorbic acid (AsA) and glutathione (GSH) content and the biomass, indicating
the important role of AsSA-GSH cycle in regulating H,O, levels. However, AO3 treatment decreased AsA content, broke the balance between
H,0, and antioxidants and resulted in the decreased biomass of Vallisneria spiralis. Our results suggested that, 30 mg- L™ is the optimum o-
zone concentration to treat piggery tail water, by which it could promote the antioxidant system and growth of submerged macrophytes, and
very helpful for the maintenance of healthy aquatic ecosystem.

Keywords: 0zonation; piggery tail water; submerged macrophytes; Vallisneria spiralis; antioxidant system
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Table 1 Water quality before and after Vallisneria spiralis test

sob BO AO1 AO2 AO3
Parameters ~ MIAERN  WEAKE  WMAWERN  wWEAKE O MAWER  wEARKE O MAWER WEAKE
Before After Before Before After Before After
pH 8.34+0.19 8.31+0.21 8.56+0.19 8.29+0.24 8.49+0.25 8.47+0.22 8.29+0.24 8.13+0.24
EC/uS-cm™ T774+178 936+302 T72+174 947+318 770178 943+313 770+181 969+333
DO/mg-L™ 3.0£0.9 2.4+0.2 10.9+0.5 2.4+0.3 7.0£0.3 2.5+0.3 12.4+1.6 2.5+0.4

TN/mg-L™* 10.80+1.97 8.25+1.99 10.94+1.96 7.06+1.67 10.55+2.05 7.35+1.97 10.88+2.22 7.01+£1.99
TP/mg-L™* 1.267+0.277 0.412+0.226 1.302+0.268 0.285+0.210 1.432+0.236 0.292+0.229 1.168+0.186 0.273+0.199

DOC/mg-L™* 31.3+4.4 32.4+3.7 30.0+3.7 29.6+3.8 29.9+4.3 26.8+4.1 30.4+3.9 27.9+3.7

TE: RPEUEY 4 UORFER I
£ %0k 0.155 wmol « Lt cm™2 BO AOL \ A02 AO3

i A Ak 9 15 fk i (SOD L, EC 1.15.1.1) 1 75k H
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EC 1.11.1.6) ¥ M >R I 58 A W e W 5 , LA 1 min
N Ao Bl /0 0.1 A I — BTG SR A2 (U)o 2 5
LY (POD, EC 1.11.1.7 ) 3 M 2R F 0 B A 193 72 0
B ATER 1 AN LR RO B AR A S — A
POD i H: B A (U)L, Hip I 1M 2 3k A Ak P g ( APX,
EC 1.11.1.11) 3% MR H 2 A 43 SO B H |, TH O
FHk 2.8 mmol-Lt-em )P, fiff & M (L g ) LAT]
Sk R o A R R o TSR O E AR
Bradford@If% Jy 4G, LLZF ML 1 2 1 (BSA) AR
HE TR ILER (ASA ) 75 182 BRAR TR 5 I 2 o 73 e
HRK(GSH) &2 1] Griffith®Ify )5 2l & .
1.3 HWSKIT 57

% JH SPSS 13.0(SPSS Inc.,Chicago, IL, USA ) # {2
HEATGETT 43T, Sigmaplot 12.0 52 il 14 A%
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i ,A01 AO2 5 BO ML, B K H R 4T, A= i 43
FIHEAN T 12.3%F1 49.7% , A03 1)1 B K 4R 55, 4E
Yrit 5 BO AH LA T 29.4%,
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Figure 1 The morphology of Vallisneriaspiralis
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Figure 2 Superoxide(O; -+, A) production and hydrogen peroxide(H.0,,B) content in Vallisneriaspiralis under
piggery tail water of ozonation in four sampling numbers
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Table 2 P-values for the effects of sampling number, ozonation
treatment and their interaction on physiological parameters in

FAAFE (K 4A), 5 BO ML, RAAEALAEFELESS 1 1
52 YCRFE A BN B AsA ST Agass, HAES 1
UCRFEF, AO3 Ab B AR X B 52 (P<0.05), 5% 2 ¥R

Vallisneria spiralis

B P {8 P-values
£t - - -
Parameters ity Yt U4
Number Treatment NumberxTreatment

0;- 0.035 0.010 ns
H,0, 0.008 0.017 ns
SOD 0.050 ns ns
CAT 0.004 0.007 0.001
POD <0.001 0.022 ns
APX ns 0.003 ns

AsA ns 0.001 0.007
GSH 0.013 0.017 ns

1 :P>0.05 LA ns K%,
Note: Values of P>0.05 are marked non-significant(ns).
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kv POD J& PER#AR A (2 (P<0.05) . B4 A b ab Hil A 1
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F(P<0.05), ALK I CAT(P=
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TEEE ASA Fl GSH & 5 BO A FEAH HL 3 B i,
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R, 0B v B 1 AO2 HYFREE L AHXS T HL0,



FARS A R R4 LR K55 (Vallisneria spiralis )4 41k 5 210 #0 2303

SOD/U min™*mg™ protein

o L e 1

tein
o1

mg™ pro

POD/U+min+

2
Sampling number

35y
30F
25¢
20F
15¢
10+

CAT/U+min™+ g™ protein

0.5

0

2 3
FAEREL
Sampling number
05
04F

0.3

0.2¢

0.1fF

APX/pmol *min™'mg™ protein

@ CTTLE

Sampling number

{1BO A0l EHA02 H AO3
E 3 RESNEFHLERKEERSLHHETENZMN
Figure 3 Superoxide dismutase(SOD, A ), catalase(CAT,B), peroxidase(POD, C) and ascorbate peroxidase( APX,D ) activities in
Vallisneriaspiralis under piggery tail water of ozonation in four sampling numbers
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Figure 4 Ascorbic acid(AsA,A) and glutathione(GSH, B) content in Vallisneriaspiralis under piggery tail water of
ozonation in four sampling numbers
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