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MICROORGANISMS IN BIOFLOCS MAKE
UNAVAILABLE PHOSPHATE, FIXED IN DIETARY
PHYTATE, AVAILABLE FOR NILE TILAPIA
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Phytic acid is the principal storage form of phosphorus (P) in many plant tissues, especially in brans and
seeds. Fish lack the intestinal digestive enzyme phytase, required to separate P from the phytate
molecules. Because much of the total P in plant based ingredients used in fish diets is present in the form
of phytate, diets high in plant ingredients are mostly P deficient. To address this deficiency, phytase is
often included in plant-based diets to increase available P. Phytases are also widely distributed among
microorganisms. The latter are present in high concentrations in biofloc systems. In aim of this project was
to test if in biofloc systems fed a plant-based diet high in phytate but low in available P, Nile tilapia
(Oreochromis niloticus) can retain more P than tilapia raised in clear water flow-through systems when fed
the same diet.

Nile tilapia of approximately 60 grams were used. A 2x2 factorial design was applied, with diet (2 levels:
diet with or without sufficient available P) and system (2 levels: flow through or bioflocs) as main factors.
Per treatment, 20 fish were stocked in 70-L aquaria (3 replicates per treatment). To house the fish in the
same size aquarium in biofloc as in flow-through tanks, in the latter the aquaria were linked to a separate
700-L biofloc tank (Figure 1). The water quality of the fish held in biofloc water was controlled through the
addition of corn starch aiming to maintain a carbon to nitrogen ratio of 17-18.

Two diets were formulated, only differing in digestible available P. In flow-through tanks there was low
mortality (2 - 5%). In biofloc tanks the mortality was zero. In flow-through tanks, on the High P diet, Nile
tilapia grew faster than on the Low P diet (P < 0.05). The feed conversion ratio with the Low P diet was
1.89, compared to 1.45 with the High P diet (P < 0.05). Less P (g/kg dm) was present in whole fish in flow-
through tanks with the Low P diet than with the High P diet, while the amount of P retained in biofloc tanks
with the Low P diet was intermediate between the two flow-through treatments. In conclusion, in biofloc
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systems Nile tilapia obtained more P from the Low P diet. To explain the high variation between replicate
tanks in biofloc systems additional research is required.

Figure 1 Biofloc system set-up. The water will
be pumped fromthe 700Hitre basin imto a 70
litre aquarium on one side and leave through
an airlift back into the basin from the other
side of the aguarium. Each biofloc tank will be
aerated and mixed by an aeration ring and
each aquarium with 2 air stones

Ingredients zlksz
High P diet Lows P diet

Total phosphorous 12.3 8.8

Lhigestibie 71 35

Phosphorous

1-way ANOV A 2-way ANDVA
|Lh1il Bic LP Bio HP Flovws P Flow HP Diet | System | Dxs

Diry matter 28443 " 28593 * 6a7" 7443" | oss9 | oms | 0546
Ash e/kgdm 177.44 °| 1354 ™| 11433° 18016 °| 0000 | o0ds | 00Ed
Crude protein dm sam* | 517" 56472 | smoa ®| 010 | o001 | osm
Energy /g dm s 45" 527 " 253" | o000 | 025 [ oz
Fat dm 30398 " 2EL71 " 3azs’” 28366° | o008 | 04964 | a6
P fkg dm e ™ % " 1903 " 2355 7| oo0d | 004 [ aoso
Proxi mate compasition harwested Nie tdapia. Bio =biofloc; How = flow-through; LP = low P diet; HP =high P
diet.
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