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Disinfection and maintenance of rearing water in aquaculture is an essential element for
the prevention of fish diseases. This is especially important in recirculating aquaculture
systems (RAS) in which fish are reared at high density using recycled water. In this study,
tilapia was reared in two different RAS (one with plasma generator - PW system, another
without plasma generator - No PW system). In plasma treated group, UVT% of water was
improved clearly, and the number of heterotrophic bacteria decreased significantly after
40 days. Total weight gain of tilapia in PW system was significantly higher, and other growth
indicators were also relatively higher although not statistically significant. In addition, the
fish in PW system had a 100% survival rate, and there were no histological differences
between fish from both systems. Fish did not seem to be affected by the toxicity of ROS.
In conclusion, it is expected that plasma water can effectively deactivate fish pathogens

and improve the quality of rearing water.

Keywords: Plasma(Z2t=0}), Corona discharge(Z 2L} &™), Ozone(2E), Recirculating
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Fig. 1. Schematic diagram for the production of plasma water
by a corona discharge system. ROS (reactive oxygen species).

=
1]
u
I
a
e
0=
0
P

1>

&
I
M
o

Kl(corona discharge system, St
&K, model FKC-10TH, TIZI0]
TIASHRACE O] FX|0f 25t pW
Z7| 2R H SEt=0 ZUER 0
Atolo =2 HYS 2o 2=

[T fu
o
In
0%t oz
=
_'_rUE

o
ru
]
X
O

mo nE ox
0= oA

O
2

>
oot

m
[
<
wn

P
N

z ox

@ "
oz
£
e
8 -
2
b

°

= —d

N /=
oz
oo o
N of T
- Q
B
my
inl

= M
>
ofr

=

=

IT
Fel, 7te = % 0ro|
&of pwot EICH 2 A0
12t2 2.3 |[PMO|RICH, &
Lho| slaty 2MHE

=]

>

=

in]

=

0x

=
0

nlﬂ_l il
rfot
ot

|

o
A
=
rr

¥ oo Hu mu b ox

O
-_

>
OF
= oo
o
X
O
0
ox
>t
I
rz
5
(o]

4
i

L]
=
>
o
3Q

m

E

2

o ME M o> ox OH
!:J
[H
- =2

4n
mju
ox
1A oz
[0 oM
Hu rlo
A%
Yol
Qj
4 @«

0
i
_9 FHI
o

b

ofr

m

i

1

oA

Of

i

2 AN}

(DOZ5500, Clean In, China)S At

S22 43 A J|Fez

ok qujo
o
Ot
4]
il

2. Eot=n0r 4%

>

| RAS M2

>
2
>
oo
9
&
of
4
oo
oM
no
o
o
o
=
rir
>
Ho
Jrg
3

@

2
[(e]

g
>

=

oz
N 2 0x ' Mo N
rob MH Jjob por
05
e Oy T
M oxr o K2
K
= TP
rr = T
0> z" gh
wo M 2 &
ot Ir &
12 P2
e %
£ 4 P
3 M
ujr i
o Ofm m
B
ot Mo
N fjo
Ho 2 o
4 o
o 2
iRl K
. 2
il

Ho 4> nm Y oz



15 December 2020; 5(2): 51-57 I2U} WH-Zapx0p H2|4o| Yetmop 2StOITYAA|AR 28 J4M H1 53
— Biofilter A
PW) 0,0 I 1 X
000 ngﬁ C‘xﬂ c:xﬁ Cﬂxﬁ

Contact tank

£ x16

L3 X16 0 X8| ™ i
N - e

T

Rearing tank 1 H Rearing tank 2 |J Rearing tank 3 |
+

e Biofilter

Overflow
Plasma I
generator <Recirculating aquaculture system>
Removal tank

Fig. 2. Schematic presentation of recirculating aquaculture system with a plasma generator for experiments. Arrow indicates water flow.
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Table 1. Water quality in two experimental systems (PW and No PW system) for 40 days

PW system No PW system
Treatment
Contact tank Removal tank Rearing tank Rearing tank
Temperature (°C) 27.3£0.5 27.2£0.5 26.7£0.5 27006
DO (mg/l) 6.28+0.8 6.21£04 5.00+0.5 461105
pH 6.31£0.9 645+1.0 6.35£0.9 443+0.8

PW system: RAS with plasma generator, No PW system: RAS without plasma generator

growth rate, SGR), & S5 (Total weight gain, TWG), AL2 A=
(Feed conversion ratio, FCR) 3 MZE&(Survival rate) Of2Het &

Of A4t 3tAC.

T B7H2(%) = (Wi - W) < 100/W,

aé’é*%(%/day) =100 X (InW; - InWi)/t

550 = AT oF & 7A - 2= o7 T 24)
BA=s = dry feed intake/wet weight gain
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Fig. 3. Changes of heterotrophic plate count (log CFU/mI) in
PW-Contact tank, PW-Rearing tank and No PW-Rearing tank for
40 days. PW system: RAS with plasma generator, No PW system:
RAS without plasma generator. Different letters above the bars
indicate significant difference (p<0.05).
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= 2|7 ZHSEIF 103 CFU/mIZ {8t &%

ol o|22{M HM2|¢ ZHSZE, AAgFZ Z4Z 10" CFU/m,
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Table 2. Growth and survival rate of tilapia Oreochromis niloticus in two experimental systems (PW and No PW system) for 40 days

Treatment Initial weight  Final weight WG SGR FCR Survival rate  Total weight gain
(g/fish) (g/fish) (%) (%/day) (%) ()
PW system 25.23+0.55 58.07+1.66 130.3£10.7 2.06+0.08 0.85+0.06 100+0.00 52541285
No PW system 25.87+0.93 56.40+1.64 118.3+4.7 1.95+0.05 0.91+0.03 97.9+3.60 496.3+185

PW system: RAS with plasma generator, No PW system: RAS without plasma generator

=-=0=-PW-Contact tank --#--PW-Rearing tank --®-- No PW-Rearing tank

100%

e ——.
0% JR— il anm—" =
= et
; 80% L -~
=) ytae
<‘~~
__________ ..
70% TUeeeemmmTTTTT el
- -
60% T T T "
0 10 20 30 40
Time (days)

Fig. 4. Change of UVT% in PW-Contact tank, PW-Rearing tank
and No PW-Rearing tank for 40 days. PW system: RAS with plasma
generator, No PW system: RAS without plasma generator.

3. UV EIHE(UVT%)

E2t=0F LYK H B0 WE 4027HO| UVT% HBIE ZA}
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0%) A% 766%, 741%E LIEFHOD, 302 942% 935%=2 7t
Y EAD, 40LME 916%, 91.8%2 Cii H2dts ZE52 BN
C}. M2| = A|Zto| ZAafsto| et uvT%Zt S7tsts dae & Fig. 5. Histological observation of the gill (A, B), spleen (C, D) and

CoAls kidney (E, F) of tilapia Oreochromis niloticus in the control (No
SACH RO CHET AMSEs 22 AR A0I02) 748%2 X PW) and plasma treated system (PW) after 40 days of culture. gill
2| 7ot H|SISX|OE A|ZHO| ALtstof M2t X|&Hoz ZAst lamellae (GL), melanomacrophage centers (MMC), renal corpuscle

doni, 4020 652%2 2 UCHFg. 4). Lot Sepxop xz| (RO renal tubule (R)

2| RoOigt 77I= Za BUE 2OISIRACH(p<0.05).
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7t SRACHp>0.05). d2Lt & ZF2(total weight gainy2 N2 £M817| [l Eletm|ote| of7ta|(gill), H|E(spleen), 1% (kidney)
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