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Abstract This study examines a business survey on the utilization of fishery by-products with
the aim to assess the feasibility of incorporating these by-products into various industries. The
research involved surveying 312 biocompanies across the country and conducting an empirical
analysis based on the collected data. South Korea, a leading seafood-producing country with a
developed seafood processing industry, provides conditions necessary to utilize seafood by-prod-
ucts as raw materials for the marine bioindustry. Among the surveyed biocompanies, 38.5% ex-
pressed their intention to engage in industrial activities involving the use of fishery by-products
in the future, indicating a significant level of interest within the bioindustry in utilizing marine
and fishery by-products. Companies showed interest in diverse materials, such as scales, fish bones,
skin, and kelp holdfast beyond those currently defined under the Fisheries By-products Recycling
Promotion Act (officially unnamed, 2021). This suggests a need for improvements in the regulatory
framework to accommodate these diverse biomaterials. Furthermore, we propose enhancing the
efficiency of fishery by-product utilization by focusing on regional specialization in marine
bioindustry. This involves utilizing existing legal framework for upcycling fishery by-products
and fostering a regionally specialized marine bioindustry.

Keywords : Fisheries processing by-products, Marine biotechnology, Facilities for upcycling fishery
by-products, Business survey
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Table 1. The domestic fishery by-product production volume
over the past 5 years
(Unit: thousand tons, %)

Fishery by-product Recycling
By-products production volume rate
source
2017 | 2018 | 2019 | 2020 | 2021 | (2020)
Fish 498 | 549| 531| 503| 494 25.1%
Crustaceans 19 19 19 20 21| 23.0%

Mollusca 367 384| 399| 375| 385| 19.4%

Cephalopods 29 20 18 22 28| 62.3%

Seaweeds 173] 169 181 173| 182 0.0%

Others 27 33 25 28 19| 4.6%

Total 1,114 1,172 1,174 | 1,121 | 1,129| 19.5%

Source: Ministry of Oceans and Fisheries(2023)
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Table 2. Bioproducts derived from fishery by-products
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SQ Pharmaceutical Skin moisturization Health Functional Low molecular fish
(Korea) food collagen peptides (NAG)
NutriOne
(Korea) Other processed Low molecular fish
Collagen NutriDay Collagen products collagen peptides
(Korea)
Jellagen
(UK) Cell culture Wound dressings, Fish
EUCARE Burns, ulcers, trauma, surgical ~ fillers, hemostatics 18
(India) wounds, etc.
((212 ;;Ad])g Improve phisél:ﬁ}ll and mental Functional drink Fish skin
YuhaI(lKIj;?)thLlfe Calcium supplements Ling Fish bones
JW Life Science Bone health .
. (Korea) Calcium supplements . Fish bones
Calcium Health Functional
supplements  Jonggaengdang Health ~ Bone and teeth formation, food Fish bones
(Korea) nerve and muscle function, (Cod, tuna, etc.)
Natural Plus norma.l Elocffd clotting, rf:duced :
(Korea) risk of osteoporosis Shark cartilage
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(Korea)
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Table 3. Methods for Investigating Marine Bio companies

Details Content
* Utilization status of companies
using
Purpose fisheries by-products,
¢ future utilization intentions,
* utilization sectors
Target 312 domestic biotechnology companies
Conductin
. .g Korea Research
Organization

Survey Period 2022.09.21. —2022.11.18
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9%) 5o o7 BEX3la Yt 7Y E HolA=
42719 0] 86.9%= H-ES 2A|31a 9oy, &
A
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Table 4. Summary of Survey Questions

Content
* Business Domain (Based on
final products: food, cosmetics,
pharmaceuticals, etc.)

Survey Details

Characteristics of ¢ Business Type (Large
business enterprise, medium-sized
enterprise, small enterprise)

* Location (Based on capital or
non-capital area)

* Current utilization status of
fishery by-products

¢ Future intentions of utilization
of fishery by-products

Utilization status
of fisheries
by-products

Types of utilized e Ultilization of fishery
fishery by-products by-product as raw materials

Potential
for utilization ¢ Intention for product development
fishery by-products
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Table 5. Analysis results of descriptive statistics from responding companies

(Unit: Count, (%))

Section Core business Location Headquarters Factory Research Total
(%) (A) (B) Institute (C) (A+B+C)
Hea“hffégcmnal 44(14.1) Seoul 70(22.4) 12(3.6) 40(12.2) 122(15.0)
Biocosmetics 91(29.2) Busan 39(12.5) 23(6.8) 24(7.3) 86(10.5)
Biopharmaceutical 48(15.4) Daegu 5(1.6) 4(1.2) 3(0.9) 12(1.5)
Bioenergy 9(2.9) Incheon 14(4.5) 14(4.1) 8(2.4) 36(4.4)
Biochemicals 25(8.0) Gwangju 5(1.6) 3(0.9) 2(0.6) 10(1.2)
Biofood 37(11.9) Dagjeon 17(5.5) 14(4.1) 18(5.5) 49(6.0)
o | 2560 Ulsan 5(1.6) 6(1.8) X12) 1501.8)
etc 33(10.6) Gyeonggi 76(24.4) 62(18.3) 72(22.0) 210(25.7)
Total 312(100.0) Gangwon 16(5.1) 17(5.0) 15(4.6) 48(5.9)
Type E“te“zf,/i;e Size | Chungbuk 11(3.5) 22(6.5) 14(4.3) 47(5.8)
Large 8(2.6) Chungnam 15(4.8) 19(5.6) 15(4.6) 49(6.0)
Medium 33(10.6) Jeonbuk 702.2) 10(3.0) 8(2.4) 25(3.1)
Small 271(86.9) Jeonnam 9(2.9) 12(3.6) 8(2.4) 29(3.6)
Total 312(100.0) Gyeongbuk 3(1.0) 3(0.9) 5(1.5) 11(1.3)
* Multiple responses allowed Gyeongnam 14(4.5) 19(5.6) 11(3.4) 44(5.4)
Jeju 4(1.3) 5(1.5) 72.1) 16(2.0)
Sejong 2(0.6) 3(0.9) 2(0.6) 7(0.9)
NA 90(26.6) 72(22.0)
Total 312(100.0) 338(100.0) 328(100.0) 816(100.0)
& AA $HIIFS 51.3%2 SR7IHe] Al o)A B4 ARE FAIS] A EH, EARL] 9 A&
o] £x3ta Q. FEA 0|99 A Y Fol= F4t FI A= A7 AR BAN A4S AT
o] 125%= FHH SR w2 HlFS A5t St Zof gt JA = HdHF o2 A7 = YAskaL
w3 E7)E GE AL o g HAaL o]9]o] A E= A= AS7F Be Zow FAT oA, AL}
ATAE &Fsta A= A5, A7 g 3F A 9] 3 R A4 AATL 7P Be A Y
H| o] Z+Z} 18.3%9) 22.0% 2 =& HFS A3} o] A71== 25.7%° i) o]¢} Blu e uf, v
I Q= Aol FRIHTh® TEH] AFole F4ko] 105%E dHdo=E =
on, T thHol 6.0%, FY 5.9%, T5 5.8% 5
18) 719241 AR, AR 7Fo e AdudEsie 2 9 ol
o BAY FRFZS Brbsch med $HARE B A
9o B4 52 FFehE A ANY T aun

75 —
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S} TH(Table 6).

Table 6. Utilization status of fishery by-product as raw

materials
Number of
0,

Status et Percentage(%o)

Being utilized fo.r 3 10.6
product manufacturing

Not being utilized 279 89.4

Total 312 100.0
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Table 7. Utilization status of domestic or imported fisheries by-products

(Unit: Count, %)

Type
Classification

Domestic Imported Total

Fish by-products 1(5.3) 5(35.7) 6(18.2)

Crustaceans by-products 4(21.1) 1(7.1) 5(15.2)

Types of utilized Mollusca by-products 1(7.1) 1(3.0)
fishery by-products Seaweeds by-products 13(68.4) 5(35.7) 18(54.5)

Others 1(5.3) 2(14.3) 3(9.1)
Total 19(100.0) 14(100.0) 33(100.0)
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CECRE B!

(Unit: Count, %)
Total

Intention to Use
No
intention

Intention .

fishery by-products

Status

Table 8. Cross analysis results of intention to utilize the

J. Mar. Biosci. Biotechnol. 2023, p. 67 - 81

™
B

‘—”-”

0

e

)
NF

el
ojp
R

of B 3HEA Az

et s AEY Aot 24ENE HdHEY,

33
(100.0)
279
(100.0)
312
(100.0)

21.2)
185
(66.3)
192
(61.5)

26
(78.8)
94
(33.7)
120
(38.5)

utilized
Total

Being utilized
for product

status

Utilization Not being

)
P
o

o

i

o]
10°
go
K

el

< 7 5~(Dummy

AT

[e3]
ol-&sf A7t o] F A AL

5]

TAE

b g

Joll o}

KeJre}
T

A

Blol]

bl g ofu] AANA SRR

hos
=3

3143t} Table 9

23]t}

o

S

=

shof A

S

1

kel
pil

28

A =2l s Futel 2 ok AbGA A FatRatbE

o

=
SEXOL

= 714
A

il

Table 99] 3

o)
Y

o
oo
il

o

71

olJ
e

o} WA A 7HE

ol Z+7} 6770 714(55.8%) 3 6071 71

°

9} Z7)d o

o

A(50.0%)°] &&

pa,

AA 937) 7|A(EE

.

Fed =

°

FAHES] A= Al AlS- AUV E g =
7} 38.3%, 23.3%2] 7ol &

o} ol F FAE o)

w
1))
ory
B!

o
m)

o)
oy

[P | A

ZALE AT 22l FA

o

s T Al FAg Al B85

o
o}

B
)

R
B
o

=)
oy

o
=

- 3770 714(30.8%)2] 71do] &&



J. Mar. Biosci. Biotechnol. 2023, p. 67 - 81

Vol. 15, No. 2 [Research Paper]

Table 9. Raw materials derived from fishery by-products that has potential for utilization among successful industrialized

bio-materials (Allowing duplicate responses)

(Unit: Count, %)

The number of companies

Classification Raw materials e i o (98) Application domains
Skin 31(25.8) Health functional food
Scale 13(10.8) Pharmaceutical
Wound dressing material
Fish by-products Bone 24(20.0) )
Filler
Milt 15(12.5) Skin graft material
Eyeball 10(8.3) Functional cosmetics
Electrolyte for secondary batteries
Crab shells 46(38.3) Coating agent
Crustacean
Cement
by-products
Shrimp shells 28(23.3) Functional cosmetics
Health functional food ingredient
Construction materials
Shells 37(30.8) Geotextiles
Mollusca Iron-making raw materials
by-products (limestone substitute)
Viscera 7(5.8) Functional cosmetics
Medical adhesive
Plastic raw materials
Kelp holdfast 60(50.0) Paper
Seaweeds Fibers(functional fibers)
by-products Health functional food ingredient
Sporophyll 67(55.8) Functional cosmetics
Pharmaceutical ingredient
7, S AETIY A BAR R feln@ £ AF &S AW, W A3 FAHOE fov]
AN FHl A% ghol mEHAT ol A%tk & SO AT e 2 ol FALYTHI AR
AR E A tg &8-S s|FetE VIdE FAhES A AR, AEA, AE FAdR(43
o] A FAEAE 8ol FometA S A A, 715 SEE A5 A ol 285
o ofmh oA AWEAR vl o] o5 &4 3 Ak Aotk WA, AEF FAE B8 ofa]
= @A 22 A wiE 8 deld, Z'-A, 7154
SAZ A7 SAE dE AUE Zo 3857 19) B& Wase As g 7o o, AF Fabs ke
SPE, AA7IeAE A, ANE Sol FEAL L 1D Ga 28 o5 442 A0 arEa) e 219
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A FAAko 282 4 UTH(Table 9, Table 10).
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Table 10. The impact of types of fishery by-products on the feasibility of industrial utilization as raw materials.

Dependent(response) variable:

ificati Coef. t P>t
Classification Intention to utilize fishery by-products ¢ 1
Utilization status (dumrpy Ve.lr.labl.e) 0.150 2910 0.004
) 1 = Company engaged in utilization
Covariate Recognition of the need to expand regulations -0.030 -1.140 0.254
(Controlled -
. . 1 = Large enterprise 0.021 0.230 0.820
variable) Company size ; .
2 = Medium enterprise -0.004 -0.090 0.928
Location Included
Skin 0.242 3.960 0.000
Scale 0.274 3.230 0.001
Fish by-products Bone 0.246 3.960 0.000
Milt -0.084 -1.100 0.271
Independent Eyeball 0.035 0.380 0.706
(explanatory Crustacean Crab shells 0.268 4.970 0.000
variable) by-products Shrimp shells 0.222 3.680 0.000
Mollusca Shells 0.174 3.250 0.001
by-products Viscera -0.399 -3.440 0.001
Seaweeds Kelp holdfast 0.400 8.530 0.000
by-products Sporophyll 0.357 7.310 0.000
_cons 0.189 2.200 0.028
¥k p<0.001, **: p<0.01, *: p<0.05
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