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Abstract

In manufacturing of flatfish skin collagen peptide (FSCP) and flatfish protein hydrolysate (FPH) by reuse of dead flatfish
from fish farm in Jeju island, the industrial process was optimized with the laboratory scale research and the on-field process.
Segmented unit processes from raw material incoming to shipment were established to produce commercial product of FSCP
and FPH. Total plate counts of FSCP were twenty five times of FPH, but food poisoning bacteria were not detected in two
samples. FSCP and FPH were safe from heavy metal such as Pb(II), Cd(IT) and Hg(II). The residual contents of antibiotics and
disinfection matter in FSCP and FPH were not detected. The optimized process for mass production made the one-third of the
running time and two times of the yield. From economic analysis, the production cost was estimated to 22,000 and 12,000
won/kg for FSCP and FPH, respectively. Therefore the product from the reuse of dead flatfish was expected to have a
considerable competitive price and high added-value functional food material compared with other commercially available
fish products.
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Table 1. Total plate counts and food poisoning bacteria in

FSCP and FPH
Type

Fscp” FPH”
Total plate counts (CFU/g) 1.5x10° 3.8x10
Coliform group ND? ND
Salmonella ND ND
Vibrio paraheamolyticus ND ND
Listeria ND ND
Staphylococcus aureus ND ND

" Flatfish skin collagen peptide, ? Flatfish protein hydrolysate,
* Not detected
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Table 2. Heavy metal contents in FSCP and FPH

Type
Metal (mg/kg) FSCPD PP
Pb(ID) 0.1 ND
cd(n) ND? ND
Hg(ID) ND ND

" Flatfish skin collagen peptide, ? Flatfish protein hydrolysate
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Table 3. Residual contents of antibiotics and disinfection matter in FSCP and FPH

Part Type
Antibiotics/Disinfection Matter (mg/kg) - 5 )

Skin Flatfish Round FSCP FPH

Oxolinic acid 0.0 0.0 0.0 0.0

Antibiotics Flumequin 0.0 0.0 0.0 0.0
Oxytetracycline 0.0 0.0 0.0 0.0

Chlortetracycline 0.0 0.0 0.0 0.0

Disinfection Crystal violet 0.0 0.0 0.0 0.0
Malachite green 0.0 0.0 0.0 0.0

" Flatfish skin collagen peptide, ? Flatfish protein hydrolysate
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Pre-treatment
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4
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_ heating at 90°C
removal meat

- above 120°C for 2hrs

Enzyme hydrolysis - with protease at 50°C for 1hr

4

1* Filtration

4

with activated charcoal at

Deodorization " 70°C for 30min

ad

2" Filtration

4

Vacuum
concentration

- to 20 brix at 65°C

Quick freezing - below -50°C

4

Spray drying

Fig. 1. Improved process for mass production of flatfish skin
collagen peptide and flatfish protein hydrolysate
from dead flatfish.
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Table 4. Standardized manufacturing process for flatfish skin collagen peptide and flatfish protein hydrolysate from dead

flatfish
Process Detailed process Equipments
Incoming Freezed : freezing room Freezing room
Incoming and storage -
Ao forspaed v il
Out Out of raw materials for 1 batch from storage room

Pre-treatment

(collagen peptide) Heat treatment Heating at 90 C, and then removal meat Sta‘n.lless tank
/removal meat Boiling tank

High press heat High press extraction
extraction (collagen ~ Heat extraction High press heat extraction above 120 C for 2 hrs tangk p
peptide)

Weighing Weighing and taking them to extraction tank Extraction tank
Hydrolysis and . . .
extraction Adding enzyme (w/w) to weight of raw materials

Inactivation of enzyme Inactivate enzyme activity

. Vibrational sieve

Ist Removal of non-hydrolyzed precipitates Service tank
Filtration . . . . .

Adding of perlite Adding perlite for filtration

2nd Removal of minute particles Filter press
Vacuum . . . g Vacuum

. Concentration Vacuum concentration to 20brix at 65C .

concentration concentration tank

Spray drying Preparation of dried products Spray-dryer

Dry and pulverization

Moisture, crude protein, collagen content, salmonella, and
Fundamental assay

coliform groups etc.

Adjustment Adjustment of content
Packaging Packaging according to user's demand
Assay, adjustment -
and packaging Sealing )
Reconfirm Label/production date
Net weight
Tag for stamped and confirmed seal
Storage Storage the final products Warehouse
Shipment Reconfirm label, quantity and packaging state
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