"m Check for updates

JFMSE 32(6), pp. 1632~1638, 2020. www ksfme.or.kr
Al dnsd T, H328 Moz, E2108%, 2020. https://doi.org/10.13000/JFMSE.2020.12.32.6.1632

AN - eEY - LS BT 01527 - 01T ST
DYSADSR (HTAL) - DL DS (HAR) - TR LA DR (G )

Assessment of water Quality Parameters During a Course of Applying Biofloc
Technology(BFT)

Ji Yong CHOI" - Jun Seong PARK - Hyeongsu KIM™ - Ju-ae HWANG'
- Donggil LEE™ * Jeong-Ho LEE*

"National Institute of Fisheries(senior researcher) + National Institute of Fisheries(researcher) *

“*National Institute of Fisheries(director)

Abstract

The growth of aquaculture industry is on the rise as the world's population grows and food sources
become scarce. However, the increase in aquaculture faces environmental problems due to polluted effluent.

Therefore, the aquaculture industry is actively developing biofloc technology (BFT), an eco-friendly
aquaculture method. This study analyzed the water quality characteristics during biofloc formation for 30
days (1, 3, 6, 12, 18, 24, 30 days). As a result, changes in color (light brown — dark brown) and foam
on the water surface were observed over time. Peaks of ammonia (5.7 mg/L, 1 day), nitrite (3.4 mg/L, 6
days) and nitrate appeared as a sequence (60.1 mg/L, 12 days), and it was confirmed that water quality
stabilization occurred 24 days after cultivation. In addition, changes in the amount of floc in the water
quality (34 mL/L, 1 day — 2 mL/L, 12 days — 6 mL/L, 18 days) and TSS change occurred using the
Imhoff cone, and the floc size changed (73,481 xm? day 1 — 1,838 pm? day 12 — 9,940 pxm’ day
24). These results will provide data on dynamics of water quality during the biofloc formation process in
freshwater, and may help understand biofloc formation in using BFT.
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[Fig. 1] Appearance of the biofloc water during
30- day of culture period, Day 1 (A),
Day 3 (B), Day 6 (C), Day 12 (D),
Day 18 (E), Day 24 (F) and Day 30
(G) cultured biofloc.
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[Fig. 2] Changes in water parameters during 30-day
culture period (Initial, Day 1, 3, 6, 12, 18,
24 and 30). Parameters include DO and
temperature (A), EC and pH (B).

<Table 1> TSS and biofloc volume by days.

Biofloc Floc
Days  TSS volume (ml/L) size(zm)

1 66 15 0.0
3 170 34 49
6 80 3 40.8
12 55 2 41.7
18 151 6 11.7
24 100 2.5 1.0
30 70 1 100.0
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UEbsk O o] % 18U A7HA] 2,1354567 pm29]
A712 Atk o]F 2430 Ao thA] A
717F AAE 2249, 9,940+6,608 pm’, 30,
7,704+5,548 pmi)S el 4= QISTH([Fig. 5],
<Table 1>).

BFT wfehdS A3 & 304, 3, 6, 12,
18, 24, 30%) &3 offFel| HAHoE &=
NH;"-N, NO,-N¢} NO;y-NE st A}, Alzko]

- 1635 -



HAG - HEY - Y -

Aol whet kR Yok Ak, 5.85 mg/L), oFdAH
6¥ =k 0.58 mg/lL), AAA(12¢ =k, 60 mg/L)
TORE MY EE we YHEon, o] o
azste] 74z 249 2 309 Ak 309 kel 4
HdE ZE &9 = ANTK([Fig. 3)).

AT “
7o z
S g
£8° c3
0 0
Initial 1 3 [ 12 18 24 30
B 100
"Z“\ 60
23
E‘% 40
% 20
Time after culture (hour)
[Fig. 3] Changes in nitrogen nutrients during
30-day culture period (Initial, Day 1, 3,
6, 12, 18, 24 and 30). Nitrogen
nutrients include ammonia (NH;"-N) and
nitrite (NO,-N) (A), nitrate (NOs-N)
B).
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[Fig. 4] Different pictures mean biofloc volume
and coloration using Imhoff cone during
30-day culture period, Day 1 (A), Day 3
(B), Day 6 (C), Day 12 (D), Day 18
(E), Day 24 (F) and Day 30 (G) after
cultured.
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[Fig. 5] Microscopic observation of biofloc conglomerations in water sample (20 ml) on petri dish during

30-day culture period, Day 1 (A), Day 3 (B), Day 6 (C), Day 12 (D), Day 18 (E), Day 24 (F)
and Day 30 (G) after cultured. The size of the floc was directly indicated on the picture.

A, AHE dA 713 Ftel s Hrrd
Atzell &5t A ofsl dito] YAl o ®E e
Al = =d(Crab et al., 2007), H2} biofloc®] 3

- 1637 -



HAIG - HEY -

o
ook

54 A
-

0% o
(ot s}
£ 4
4 =
I
o ithl
w2
e T A
12 o
W) 015
MU

%
e

o

o 2
o X
£
I 1
s
= e
o oz

rO
o

)
Nk e el ol

>
N
o
ok
ok
il

E3 Azke ¢
Avnimelech(2012)2] BFT A}

(<]
e sE AR JdiE a7

>,
fo
o
iCisl
{0,
ofN
Su
2
=
P
=y
e
i)
[
s
ire)
o e

ol
rlr
2

i
Y
s
o
H
<
2
e
-
o
BN
=
Hr oo
gt g
O
o

References

Amirkolaie  AK(2008). Environmental impact of
nutrient discharged by aquaculture waste water on
the Haraz River. Journal of Fisheries and Aquatic
Sciences, 3(5), 275~279.

Ahmad I, Rani AMB, Verma AK, and Masqsood M,
(2017). Biofloc technology: an emerging avenue in
aquatic animal healthcare and nutrition. Aquaculture
international, 25, 1215~1226.

Avnimelech Y(1999). Carbon nitrogen ratio as a
control  element in  aquaculture  systems.
Aquaculture, 176, 227~235.

Avnimelech Y(2012). Biofloc technology: a practical
guidebook, The World Aquaculture Society, Baton
Rouge, 181.

Azim ME, Little DC and Bron JE(2008). Microbial
protein production in activated suspension tanks

Olot

7ol - 0152 - 0=

ratio in feed and the
culture.  Bioresource

manipulating  C:N
implications  for  fish
Technology, 99, 3590~3599.

Crab R. Avnimelech Y, Bossier P and Verstracte
W(2007).  Nitrogen techniques  in
aquaculture  for a  sustainable  production.
Aquaculture, 270, 1~14.

Cripps SJ and Bergheim A(2000). Solids management
and removal for intensive land-based aquaculture
production systems. Aquacultural Engineering, 22,
33~56.

Davidson K, Pan M, Hu W and Poerwanto D(2012).
Consumers willingness to pay for aquaculture fish
products vs. wild-caught seafood- a case study in
hawaii. Aquaculture Economic and Management,
16, 136~154.

FAO(2019). The
aquaculture: meeting the sustainable development
goals. Food and Agriculture Organization of the
United Nations, Rome.

Hargreaves JA(2006). Photosynthetic ~ suspended-growth
systems in aquaculture. Aquaculture Engineering, 34,
344~363

Manan H, Moh JHZ, Kasan NA and Mhd 1(2016).
Biofloc in closed hatchery culture
system of pacific white shrimp, Penaeus vannamei
in sustaining the good water quality management.
Journal of Fisheries and Aquatic Science, 11(4),
278~286.

Pillay TVR(2004). Aquaculture and the Environment, 2™
Edn., Blackwell Pulishing, UK., 1-208.

Tacon AGJ and Metian M(2015). Feed matters
Satisfying the Feed demand of Aquaculture. Reviews
in Fisheries Science and Aquaculture, 23, 1~10

Vinatea L, Malpartida J. Carbo R. Andree KB.
Gisbert E and Estevez Al(2018). A comparison of
recirculation aquaculture biofloc
technology culture system for on-growing of fry of
Tinca tinca (Cyprinidae) and fry of grey Mugil
cephalus (Mugilidae). Aquaculture, 482, 155~161.

removal

state of world fisheries and

application

systems  versus

o Received : 19 November, 2020
e Revised : 27 November, 2020
e Accepted : 04 Deecember, 2020

- 1638 -



	Biofloc Technology(BFT) 적용을 위한 수질특성에 대한 연구
	Abstract
	Ⅰ. 서론
	Ⅱ. 연구 방법
	Ⅲ. 연구 결과
	Ⅳ. 결론
	References




