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Development of an environment-friendly moving aquatic animal
rendering equipment and evaluation of fertilizer
value for recycling of fish waste

Jae-Ok Kim, Su-Mi Kim, Jung-Soo Seo, Bo-Young Jee,
Young-Jae Kim* and Mun-Gyeong Kwon'

Aquatic Animal Disease Control Center, National Institute of Fisheries Science (NIFS),
Busan, 46083, Republic of Korea
"Korea Aquatic Biosecurity Technology, Busan 48569, Republic of Korea

Although aquaculture production rates grown over the years, aquatic animal diseases occur every
year which causes substantial economic losses. When an aquatic animal is infected with an aquatic
animal pathogen it is either incinerated or buried according to the aquatic life disease control act.
Although these methods prevent the spread of disease, it is not environment friendly. Here, we
developed an aquatic animal rendering equipment for disposal of fish waste which is environment-
friendly and efficient. Also, fertilizer components of fish waste were evaluated value for recycling.
The mobile rendering equipment was designed for field operation and/or high temperature and pressure
system, oil and water separator, and shredding drying apparatus. During the experiment (July-2016
to November-2016), a total of 53,824 kg fish waste was collected, and 29,216 kg compost of rendering
by-product was made. Also, compost made from viral (Viral hemorrhagic septicemia virus) infected
fish did not reflect any detectable pathogen. The concentration of nitrogen, phosphorus, and organic
matter in the fish waste compost were 2.17%, 26.98%, and 92.44%, respectively. The results suggest
that fish waste used in this study was decomposed efficiently as per the official standard for fertilizer
product. This equipment can be useful for efficient inactivation of the aquatic animal pathogenic
agents and recycling of the fish waste in an environment-friendly manner.
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Fig. 1. Schematic diagram of environment-friendly moving aquatic animal rendering equipment (A) and high temper-

ature and pressure apparatus (B).
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Table 1. The amount of fish waste and recycle rendering by-product from aqua-farms in Hadong in 2016

li The amount used R i R 1 :
San'lp ing date Fish waste (kg) : endering ecycoe rate
in 2016 Sawdust (kg) 0il (L) by-product (kg) (%)

July 14,608 1,728 500 7,150 43.8
August 13,920 1,440 540 7,865 51.2
September 13,552 1,332 380 7,733 52
October 8,176 768 20 4,642 51.9
November 3,568 360 60 1,826 46.5

Total 53,824 5,628 1,880 29,216 49.1

*(Recycling product / Fish waste) x 100.
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Table 2. Evaluation of fertilizer value in fish waste using aquatic animal rendering equipment

Official standard of commercial fertilizer"

Items Results
Fish scarp Compost

T-N (%) > 4% 2.17

Principal P,0s (%) > 3% 26.98
components T-N+P,05 (%) > 10% 29.15
OM (%) > 60% > 30% 92.44

As (mg kg™ < 20 mg kg < 45 mg kg 0.47

Cd (mg kg™ < 2 mg kg < 5 mg kg ND

Hg (mg kg™) < 1 mg kg < 2 mg kg 0.05

Hazardous Pb (mg kg') < 50 mg kg < 130 mg kg ND
components Cr (mg kg < 90 mg kg < 200 mg kg 1.57
Cu (mg kg™ < 120 mg kg < 360 mg kg’ 2.10

Ni (mg kg™) < 20 mg kg < 45 mg kg’ 1.00

Zn (mg kg < 400mg kg < 900 mg kg 29.43

*Official standard from Rural Development Administration (RDA, 2016).
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