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St. Albert's College (Autonomous), Ernakulam

B.Voc (Honours) Commercial Aquaculture Syllabus 2025

Name of the Minor: Commercial Aquaculture

Semester: 1

Syllabus Index

Hour
Distribué®
Course Title of the Course Type of the Credit Hours/ istri u on
Code Course week Iweer
L |7 o)
25SACVC | Introduction to MPC 4 5 3 2 0
QIMPI101 | Aquatic Life i
L — Lecture, P — Practical/Practicum , O — On the Job Tr<ining
Semester: 2 €N
Hour Distributi
Course ! Type of the | _ .. | Hours/ g covton
Title of the Course Credit /week
Code Course week
L P 0]
Introduction to
25SACVCQ ,
YMT101 Aqua‘culture MPC 4 4 4 0 0
Practices
L — Lecture, P — Py ctical/Practicum , O — On the Job Training
Semester: 3
| Hour
Distributi
Course . | Title of the Course Type of the Credit Hours/ istribution
Cide Course week /week
L P O
Ornamental Fish
25SACVC | Production and
) MPC 4 5 3 2 0
Q3MP201 | Aquarium
Fabrication

L — Lecture, P — Practical/Practicum , O — On the Job Training
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Semester: 4

Hour
Distributi
Course Title of the Course Type of the Credit Hours/ istribution
Code Course week /week
L P 0]
25SACVC | Fish Nutrition and
MP 4 2
Q4MP201 Feed Preparation C > 3

L — Lecture, P — Practical/Practicum , O — On the Job Training

Semester: 5

W) Hour
‘| Distributi
Course Title of the Course Type of the Credit Fours istribution
Code Course wve k /week
A L P O
25SACVC | Value Added Fishery
MPC } 4 4 0
Q5MT301 | Products

L — Lecture, P — Practical/Pract ~n. » ; O — On the Job Training

. ‘emester: 6

Hour
Distributi
Course Title of 16 Girse Type of the Credit Hours/ istribution
Code Course week /week
~ Y L P O
25SACVC | Sea . 20d Quality
MPC 4 4 4 0
Q6MT302 _Assurance

I°— Lecture, P — Practical/Practicum , O — On the Job Training
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St. Albert's College (Autonomous), Ernakulam

Department of Fisheries and Aquaculture
St. Albert’s College (Autonomous),
Ernakulam

Faculty/
Discipline

Aquaculture

Programme

B.Voc (Honours) Commercial Aquaculture

Course Name

Introduction to Aquatic Life

B.Voc (Honours) Commercial Aquaculture Syllabus 2025

Type of MPC

Course

Course Code | 25SACVCQ1MP101
Course Level | 100-199

This course will provide the students \ 7ith a knowledge on major aquatic
biomes, including freshwater (I .«kes, wetlands, streams, and rivers) and
marine (estuaries, intertidal zo. s, - ceanic pelagic zones, marine benthic

Course zones, and coral reefs) ecos swns. It will help students to understand
Summary . . . . . . . .
aquatic biodiversity aid .nimal association including its role in
maintaining ecosyst-m stavility, supporting food webs, and providing
ecosystem services.
Semester 1 ! Credits 4
Total Hours
Practical
Course Lea "1ing Lecture 1 OJT
Details Arroroach
3 1 0 75
Pre-

requisites, 11
arv .

Knowledge on basic biology.
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St. Albert's College (Autonomous), Ernakulam B.Voc (Honours) Commercial Aquaculture Syllabus 2025

COURSE OUTCOMES (CO)
CcO L i
Expected Course Outcome earn{ng PO No
No. Domains
Identify and describe the major aquatic biomes —

| including lakes, wetlands, streams and rivers, K PO1, PO2,
estuaries, intertidal zones, oceanic pelagic zones, PO3
marine benthic zones, and coral reefs
Classify aquatic organisms into freshwater and ]
marine forms, with emphasis on major ecological ’

PO1, PO2,

2 groups such as phytoplankton, zooplankton, nekton, K PO3
benthos, freshwater plants, seagrasses, and aquatic
weeds.

|
Characteristics of diverse marine organisms, deep | POL PO2

3 sea environments, midwater communities, U ’ ’

. PO3, PO6
hydrothermal vents, and marine vertebrates.

4 Demonstrate practical skills in observing; .. cording U PO1, PO2,
and interpreting different animal ass -c.> “ons. PO3, PO10
Understand the importance of aq “atj ,_biodiversity PO1, PO3,

5 and the need for conservati.. an. sustainable U PO6, PO7,
management of aquatic ¢ .. “vstems. PO10

CO-PO ARTICULATION (1A "RIX

CO/PO | PO 1 Po_«ll_\m PO4 | PO5 [ PO6 | PO7 | PO8 | PO9 [PO 10
CO1 2 2 3 0 0 0 0 0 0 0
CO2 2 2 3 0 0 0 0 0 0 0
CO3 . 2 3 0 0 3 0 0 0 0
cCo4 | " 2 2 3 0 0 3 0 0 0 0
CO5. | 2 0 2 0 0 3 3 0 0 3

0’15 Do Correlation, ‘1’ is Slight Correlation (Low level), ‘2’ is Moderate Correlation
(Medium level) and ‘3’ is Substantial Correlation (High level).
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St. Albert's College (Autonomous), Ernakulam

COURSE CONTENT

Content for Classroom transaction (Units)

B.Voc (Honours) Commercial Aquaculture Syllabus 2025

Module | Units Course description Hrs CO No.
Aquatic Biomes 15
Brief introduction of the aquatic biomes: Lakes,
11 wetlands, streams and rivers, estuaries, intertidal 5 15
' zones, oceanic pelagic zone, marine benthic zone ’
and coral reefs. L \ |
1 Intertidal ecology: Adaptations of Intertidal
1.2 . 2.5 1
community — Rocky, Sandy, Muddy shores.
13 Organism classification based on zones - » 1
' Littoral/riparian, limnetic and profoundal.
L4 Practical - Report of field wvisit to a s L5
' Lake/River/Marsh/Rocky shore/sandy shors | ’
Aquatic Biology 20
Classification of organisms - Freshy <.er and
Marine forms. Plankton (Phy.>.d
2.1 10 2
Zooplankton), freshwater ~'. *s, seagrasses and
2 weeds, nekton and ber u.. s.
2.2 | Aquatic food weo . nd (0od chain with examples. 5 2
Practical I entification of phytoplankton,
2.3 zooplankiun,  benthos, freshwater plants, 5 2
seagrass.s..nd weeds.
Marine E <logy 20
; Deep sea environmental characteristics, o 3
N adaptations of deep sea organisms.
Midwater community. Hydrothermal vents.
- Marine Vertebrates - Marine Reptiles, Birds and
3.2 | Mammals.  Diversity,  Distribution  and 5 3
Conservation.
Practical — Identification of midwater community
3.3 | species, deep sea organisms, marine reptiles, 10 3
birds and mammals.
4 Animal associations 20

Department of Fisheries and Aquaculture
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St. Albert's College (Autonomous), Ernakulam

B.Voc (Honours) Commercial Aquaculture Syllabus 2025

Different types of associations including
mutualism, commensalism, parasitism, predation,

fieldwork, specimen analysis, and ecological
sSurveys.

4.1 . . . 5 4,5
and competition, with relevant ecological
examples.

4.2 | Composition, Value of association. 5 4
Practical — Identification of different animal

43 associations and their composition through 10 4

TEACHERS SPECIFIC CONTENT

Teaching and
Learning
Approach

Classroom Procedure (Mode of transaction)
Direct instructions

Lecture

E-Learning

Interactive instructions

Group assignments

Group discussion

Practicals

Assessme nt
Type»

MODE OF ASSY SsMENT

A. C_uunuous Comprehensive Assessment (CCA)
Thoovy

Total Mark: 25

Assessment methods

Assignment 10

Seminar/ Quiz/ Group Discussion 5

Test 10

Practical

Total Mark: 15

Assessment methods

Department of Fisheries and Aquaculture
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St. Albert's College (Autonomous), Ernakulam B.Voc (Honours) Commercial Aquaculture Syllabus 2025

Involvement 5
Punctuality 5
Record/PPT 5

B. End Semester Evaluation (ESE)
Theory

Total mark: 50

Assessment methods: Written Exam

Duration of Examination: 1.5 hrs

Pattern of Examination: Non-MC*)

| P
Part A 1 marl Answer any 15 out of 17
Part B S mar - Answer any 3 out of 5
Part C 10 .nark Answer any 2 out of 4
Part A can be ot 4ec? vu type, fill in the blanks, multiple choice
etc.
Practical

Tcta. wark: 35

I_T‘ul ation of Examination: 2 hrs

Assessment methods

Theory/ Procedure/ Understanding | 10

Skill and Performance/ Data 10
Collection

Calculation/ Analysis and Result 10

Viva 5

Department of Fisheries and Aquaculture
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St. Albert's College (Autonomous), Ernakulam B.Voc (Honours) Commercial Aquaculture Syllabus 2025
REFERENCES
e Castro, P., & Huber, M. E. (2018). Marine biology (11th ed.). McGraw-Hill Education.

e Ewart, R., Newell, G. E., & Newell, R. C. (2006). Marine planktons (Facsimile ed.). Pisces
Conservation Ltd.

e George, J. D., Karleskint, G., Turner, R., & Small, J. (2012). Lab manual: Introduction to
marine biology (4th ed.). Brooks Cole.

e Hawkins, S. J., Bohn, K., Firth, L. B., & Williams, G. A. (2019). Interactions in the m:rine
benthos. Cambridge University Press.

e Holme, N. A., & Mclntyre, A. D. (1984). Methods for the study of marine bi»'ogy (2nd
ed.). Blackwell Scientific Publications.

e James, W. N., & Bertness, M. D. (2004). Marine biology: An ecolczicet approach (6th
ed.). Benjamin Cummings.

e Levinton, J. S. (2017). Marine biology: Function, biodi e . it , ecology (5th ed.). Oxford
University Press.

e Marshall, N. B. (1954). Aspects of deep sea bic'ogy. Philosophical Library.

e Nair, N. B., & Thampi, D. M. (1980). Ou lincs of marine ecology. Hindusthan Publishing
Company.

e Omori, M., & lkeda, T. (1992). M »i» - ds in marine zooplankton ecology (1st ed.). Krieger
Publishing Company.

e Pillai, K. N. (1986). Int osuc..on to planktonology (1st ed.). Himalaya Publishing House.
e Reymont, J. E. G. (1Y 7). Plankton and productivity in the oceans (Vols. 1-2). Macmillan.
e Seshappa, G (1992). Indian marine biology. South Asia Books.

e Sverdrun, I, U., Johnson, M. W., & Fleming, R. H. (1968). The oceans: Their physics,
chemistry; and general biology. Prentice-Hall.

SUGGESTED READINGS

https://marinespecies.org/

https://coml.org/

https://obis.org/

https://www.sealifebase.ca/
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Department of Fisheries and Aquaculture

St. Albert’s College (Autonomous),

Ernakulam

Faculty/
Aquaculture
Discipline

Programme B.Voc (Honours) Commercial Aquaculture

Course Name | Introduction to Aquaculture Practices

Type of
yp MPC
Course
Course Code | 25SACVCQ2MT101

Course Level | 100-199

Aquaculture is the cultivat.nu of aquatic organisms under controlled
conditions to ensure foed' ecr rity and sustainable resource use. This course
provides a foundation.! understanding of aquaculture as a scientific and

environmentally rc ,ponsible practice for the production of fish, shellfish,

Course
and other«qucfic organisms. Learners will gain knowledge on hatchery
Summary . . . o
site se 2cu n, design, and basic components, including water sources,
ir2ke wnd drainage systems, broodstock, spawning, hatching, larval
rea ing, nursery tanks, live feed culture units, and filtration and aeration
systems.
Seprastes 2 .
Credits 4 Total Hours
Course Learning Lecture | Practical oJT
Details Approach 4 0 0 60
Pre-

requisites, if | Need to know basic biology

any

Department of Fisheries and Aquaculture
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St. Albert's College (Autonomous), Ernakulam B.Voc (Honours) Commercial Aquaculture Syllabus 2025

COURSE OUTCOMES (CO)
co
N Expected Course Outcome Learning Domains PO No
0.

Define the principles, scope, and
1 significance of aquaculture as a food- K ' PO1

producing sector.

List appropriate species for different
2 culture environments (freshwater, K PO1, PO2

brackishwater, marine).

Analyse the suitability of each aquaculture
system by applying scientific reasoning to
3 Y 4 y 8 . g. An PO2, PO7
evaluate species requirements, s’

conditions, and resource availability:

Understand basic hatchery 1 ai2oCment
practices for seed production o. finfish and
shellfish. and apprcciate the role of PO1,POPOP
sustainable aqua.ultire practices that 06, 7, PO10
support loca! "~op munities, and protect

aquatic e .. 3y. “oms.

Dev lop. skills in maintaining water

POPOL, 2,
5 «unal ty, handling broodstock, and larval S
| PO10
are.

CO-PO ARTICULATION MATRIX

CO/PO | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | POY9 | PO10

CO1 2 0 0 0 0 0 0 0 0 0

Department of Fisheries and Aquaculture
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St. Albert's College (Autonomous), Ernakulam B.Voc (Honours) Commercial Aquaculture Syllabus 2025

CO2 2 2 0 0 0 0 0 0 0 0
CO3 0 3 0 0 0 0 1 0 0 0
CO4 1 0 0 0 0 1 3 0 0 2
COS5 1 3 0 0 0 0 0 0 0 2

‘0’ is No Correlation, ‘1’ is Slight Correlation (Low level), ‘2’ is Moderate Correlation

(Medium level) and ‘3’ is Substantial Correlation (High level).

COURSE CONTENT
Content for Classroom transaction (Units)
Module Units Course description ho¢ CO No.
Fundamentals of aquaculture 1/, hours

Definition and sc.. 2 Jf

aquaculture,  Fistory  of
aquaculture, < ™ 'ture  and
capture fi her =s, Importance
N of aguc ~uluire in food security 1 :
anc c.aployment. Selection

ci .eria of fish species for

aquaculture.

Types of ponds for fish
culture- nursery pond, rearing
pond, grow out pond, stocking
pond, broodstock pond. Pond
. preparation- site selection, . L2
pond layout, pre stocking
management- dewatering,
drying, ploughing/desilting,
predators, weeds and their

control measures.

Department of Fisheries and Aquaculture
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St. Albert's College (Autonomous), Ernakulam

B.Voc (Honours) Commercial Aquaculture Syllabus 2025

1.3

Liming and fertilization.

Water quality parameters
optimum for culture-
temperature, salinity, pH,

oxygen, turbidity, ammonia.

1,2,5

Cultivable aquatic organisms

15 hours

2.1

Salient features of Cultivable
Freshwater fin fishes- carps-
indigenous and exotic species.
Air breathing fishes (Clarias
batrachus,

water fishes (Rainbow tri uy,

channa), Cec''

1

2.2

Brackishwater fisk2s (P¢ il
spot, mullets, m1.ficu).

Marine fis'ies ‘cubia).

Cultivanle  Shellfishes —
Sal.=.n features of cultivabe

c1ustaceans- Fresh water

prawn, Shrimps, Crab,

Molluscs- Mussels, Pearl
oyster, Edible oyster, clams.
Cultivable Sea  weeds
(Gracillaria edulis,

sargassam, ulva).

Aquaculture systems

15 hours

3.1

Extensive and Intensive
methods of Aquaculture.
Fresh water, brackish water

and mariculture.

Department of Fisheries and Aquaculture
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St. Albert's College (Autonomous), Ernakulam B.Voc (Honours) Commercial Aquaculture Syllabus 2025

Monoculture, Monosex
culture, Polyculture,

composite fish culture.

Pond culture, ra ceway

culture, Tank culture, floating
3.2 cages, Pen culture, Rack, raft 4 3
culture, long line culture, On

Bottom Culture.

Recent trends- sewage- fed
fish culture. Recirculatory |

33 Aquaculture Systems, Biofloc 4 3

technology. IMTA (Integrated !

multitrophic Aquaculture). ’

Aquaponics and Hyd.. Iooie.

Integrated acmaculture
34 systems. ~on 'y-cum-fish 3 3
culture. Ini>grated  fish

farm - with duck and pig.

Basics in baiv ‘her y management 15 hours

Definition and importance of
! hatchery in aquaculture. Site 2 4

selection for hatchery.

Basic components-  water
4 source, intake system, tanks
(broodstock, spawning,
4.2 _ _ 3 4,5
hatching, larval  rearing,
nursery). Live feed culture

unit.

43 filtration system, aeration,

drainage. Fish seed,

Department of Fisheries and Aquaculture
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St. Albert's College (Autonomous), Ernakulam B.Voc (Honours) Commercial Aquaculture Syllabus 2025

broodstock-selection of
broodstock, seed production
and breeding, induced
breeding techniques-
hypophysation, stripping,
eyestalk ablation, Use of

chemicals.

Methods of egg collection.

Types of incubators (happas,
4.4 _ P .( PP 4 l 4,5
jars, trays). Packing and |

transportation of seed.

5 TEACHERS SPECIFIC CONTENT

Teaching and Classroom Procedure (Mo~ «° t. ansaction)

Learning Lectures, Pres. n.2t5ns, Group Discussions

Approach

MODE G~ A SSESSMENT

'A. Continuous Comprehensive Assessment (CCA)

Theory

Assessn e, ¢
Total Mark: 30

Tyois

Assessment methods

Assignment 10

Seminar/ Quiz/ Group Discussion | 10

Department of Fisheries and Aquaculture
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St. Albert's College (Autonomous), Ernakulam B.Voc (Honours) Commercial Aquaculture Syllabus 2025

Test 10

B. End Semester Evaluation (ESE)

Theory

Total mark: 70

Assessment methods: Written Exam

Duration of Examination: 2 hrs

Pattern of Examination: Non-MC}

Part A 1 mar Answer any 25 out of 27
Part B o mark Answer any 5 out of 7
Part C 10 mark Answer any 2 out of 4

Tart A can be objective type, fill in the blanks, multiple choice etc.

Department of Fisheries and Aquaculture
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REFERENCES
e Arvind Kumar. (2016). 4 textbook of applied aquatic biology. Daya Publishing House.

e Biswas, K. P. (1995). Ecological and fisheries development in wetlands: A study of
Chilka Lagoon (1st ed.). Daya Publishing House.

e C(loss, G., Lake, P. S., & Quinn, G. P. (2004). Freshwater ecology: A scientific
introduction. Wiley-Blackwell.

e FAO. (2007). Manual for operating a small scale recirculation fre r.vacer prawn

hatchery. FAO.
e ICAR. (2006). Handbook of fisheries and aquaculture. ICAR.

e Nybakken, J. W. (2004). Marine biology: Ecologic .. ap > oach. Benjamin—Cummings
Publishing Co.

e Pillay, T. V. R. (2004). Aquaculture and' the e..vironment. John Wiley & Sons.

e Pillay, T. V. R., & Kutty, M. N \°05). Aquaculture: Principles and practices (2nd
ed.). Blackwell Publishing.

e Vasanthakumar, B., & Jakaare, V. B. (2014). Advances in aquatic ecology. Daya
Publishing House

e Verma, P.S _C Agarwal, V. K. (1983). Environmental biology (Principles of ecology).
S. Char 1 Prblishing.

SUGGESTED READINGS

e CABI (n.d.). Aquaculture eBook. https://www.cabi.org/wp-

content/uploads/Aquaculture-eBook.pdf
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Department of Fisheries and Aquaculture

St. Albert’s College (Autonomous),

Ernakulam

Faculty/
Aquaculture
Discipline

Programme B.Voc (Honours) Commercial Aquaculture

Course Name | Ornamental Fish Production and Aquarium Fakic. tion

Type of
P MPC
Course
Course Code | 25SACVCQ3MP201

Course Level | 200-299

This course combines the ai ard science of breeding and rearing
ornamental fish with the echncal skills required to design and fabricate
aquariums. Students w.'! iearn about the principles of ornamental fish

production, inclu v 2 breeding, nutrition, and health management, as well

Course as the desigr a1 cunstruction of aquariums for showcasing these beautiful
Summary
aquaticspecies. By integrating theoretical knowledge with practical skills,
this course will equip students with the expertise to succeed in the
«v..mental fish industry, whether in breeding, aquaculture, or aquarium
design and fabrication.
Semeste - 3 Credits 4
o Total Hours
Course Learning Lecture Practical oJT
Details Approach
3 1 0 75

Department of Fisheries and Aquaculture
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Pre-

requisites, if | Basic knowledge in general science.

any
COURSE OUTCOMES (CO)
CO N
N Expected Course Outcome Learning Domains PO No
0.
Create functional and aesthetically PO2,
1 pleasing aquariums for various N PO9,
applications. PO10
Maintain optimal water quality and N
2 ic lif | g C POz
aquatic life support systems in
1 ) " PO10
aquariums. |
|
Create thorough knowledge on \ )
' PO3,
3 ornamental fin fishes and its C
' PO6
characterstics.
Develop knowledg » or the
ornamental fsh an<. its industry,
includin‘ 11a1. ¢t trends, business
4 plan ung, and entrepreneurship C PO10
)ppe rtunities.
|
5 Create a skill in ornamental fish c PO9,
culture and breeding. PO10

CO-PO ARTICULATION MATRIX

Department of Fisheries and Aquaculture
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CO/PO | PO1 PO 2 PO 3 PO 4 PO S PO 6 PO 7 PO 8 PO9 | PO10
COo1 0 2 0 0 0 0 0 0 3 3
CO2 0 3 0 0 0 0 0 0 0 3
CO3 0 0 3 0 0 0 0 0 0 3
CO4 0 0 0 0 0 0 0 0 0 10
CO5 0 0 0 0 0 0 0 0 3 3

‘0’ is No Correlation, ‘1’ is Slight Correlation (Low level), ‘2’ is Moderate Cor:2lation

(Medium level) and ‘3’ is Substantial Correlation (High level).

COURSE CONTENT
Content for Classroom transaction (Units)
Module | Units Course description 4 Hrs CO No.
INTRODUCTION TO AOU A QIUM 20 Hrs

Introduction to aquarium Vais of an aquarium.
1.1 | Advantages and disa'vint.ges of aquarium, types 3 1,5

of aquarium.

Introductior: to « namental fishes and ornamental
1.2 | aquariut.. ac sessories: substrates, aerators, light, 4 1,5

heate s, 1 otein skimmers etc.

L'es.2a and construction of marine and freshwater
1.5 | aquarium. — types of filters, pebbles, plants, drift 5 1,5

wood, ornamental objects.

Setting up of an aquarium. Setting up of various

equipments in aquarium.

AQUARIUM MANAGEMENT 19 Hrs

Selection of fishes for aquarium. Criteria for

selection of fishes for aquarium

Aquarium maintenance and water quality
2.2 4 2
requirements. Water quality parameters:

Department of Fisheries and Aquaculture
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B.Voc (Honours) Commercial Aquaculture Syllabus 2025

temperature, salinity, dissolved oxygen, pH.
Quarantine measures. Control of snail and algal

growth.

23

Handling and care of ornamental fishes.

Anesthetics and tranquilizers used. Temperature

acclimation, oxygen packing.

24

Laboratory analysis of water quality parameters of

aquarium water.

FRESH WATER ORNAMENTAL FISHES

3.1

Species of ornamental fishes; their taxonomy and
biology. guppy, platy, swordtail, mollies, gold
fishes and kot carps, gouramies, barbs and tct.a .

Cichlids - angel fish, oscars, orange ck..mi ..

1,3

3.2

Maturation, secondary sexual charact >rs of male
and female fish. Breeding habi.=~ Live bearers,
egg layers- egg scatters, 9y ac0sitors, egg
buriers, nest builders: S, aw aing, parental care,
fertilization and dev.'opment of eggs. Hatching,

larval rearin~ an.” their health.

3.3

Indigencuis « rnamental fishes of Kerala: Puntius
deris nir puntius fasciatus, Devario malabaricus,

Car v« mullya, Bariliua bakeri

3.

I entification of ornamental fishes of commercial

importance.

,_ COMMERCIAL PRODUCTION OF ORNAMENTAL

FISHES

18 Hrs

4.1

Requirements and design for the commercial

production units of ornamental fishes

4.2

Commercial production of ornamental fishes

43

Major marine ornamental fish resources of India.

3,4

Department of Fisheries and Aquaculture
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Collection and identification of marine ornamental
4.4 8 3,4
fishes.
5 Teacher specific content

Classroom Procedure (Mode of transaction)
Direct instructions
Lecture

Teaching and
Interactive instructions

Learning
Approach Group assignments
Group discussion
Practicals
MODE OF ASSESS MENT
Mode of As-e. wrent
A. Coin'muous Comprehensive Assessment (CCA)
Theory
Assessment
Types

Total Mark: 25

Assessment methods

Assignment 10

Seminar/ Quiz/ Group Discussion 5

Test 10

Department of Fisheries and Aquaculture
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Practical

Total Mark: 15

Assessment methods

Involvement 5
Punctuality 5
Record/PPT 5

B. End Semester Evaluation (ESE)

Theory

Total mark: 50

Assessment m >the ds: Written Exam

Durati .~ of “xamination: 1.5 hrs

Paty rn of Examination: Non-MCQ

'—
Part A 1 mark Answer any 15 out of 17
Part B 5 mark Answer any 3 out of 5
Part C 10 mark Answer any 2 out of 4

Part A can be objective type, fill in the blanks, multiple choice
etc.

Practical

Total mark: 35

Department of Fisheries and Aquaculture
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Duration of Examination: 2 hrs

Assessment methods

Theory/ Procedure/ Understanding | 10

Skill and Performance/ Data 10
Collection

Calculation/ Analysis and Result | 10 |

Viva 5 \

REFERENCES

e Ghosh, A., Mahapatra, B. K., & 2%a, N. C. (2003). Ornamental fish farming-
successful small scale aqua kusine s in India. Aquaculture Asia, 8(3), 14-16.

e Jain, A. K., Behera, B. K & »aini, V. P. Ornamental Fish and Aquarium Industry of
India: A Rapidly Grov:ing Economic Activity. In Ornamental Fisheries and Aquarium
Keeping (pp. 71+9.)_(.RC Press.

e Miller, S. 1. & Mitchell, M. A. (2009). Ornamental fish. In Manual of exotic pet
practic (pp. 39-72). WB Saunders.

e Pardey P. K., & Mandal, S. C. (2017, May). Present status, challenges and scope of
erramental fish trade in India. In Conference: aqua aquaria India, at Mangalore (pp.

.-10).

SUGGESTED READINGS
1. Hems, J &Hervy, G F - Gold fish

2. Srivastava, CBL - Aquarium fish keeping
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3. Srivastava, CBL - Aquarium fish keeping
4. Amit Saxena — Aquarium management

5. Shinekumar, D (Dr.) Varnamatsyangalumvalarthumatsyangalum :

vinodhathinumvarumanathinum

6. Meenakshi Jindal (Dr.) et.al. — Freshwater ornamental fishes

Department of Fisheries and Aguaculture

St. Albert’s College (Autoomous),
Ernakula n

Faculty/
Aquaculture
Discipline

Programme B.Voc (Honours) Comm arei il Aquaculture

Course Name | Fish Nutrition and £« ~d Creparation

Type of
P MPC
Course

Course Code | 25SAC /C\M4MP201

Course Level | 2£0-2'C

Thi, course explores the nutritional requirements of fish and the art of
preparing feeds that promote optimal growth, health, and sustainability in
aquaculture. Students will learn about the principles of fish nutrition, feed
formulation, and manufacturing processes, as well as strategies for
Course optimizing feed efficiency and minimizing environmental impacts.
Summary
By combining theoretical knowledge with practical skills, this course will
equip students with the expertise to develop and implement effective feeding
strategies in aquaculture, enhancing the productivity and sustainability of

fish farming operations.
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Semester 4 Credits 4 Total
Course Learning Lecture | Practical oJT Hours
Details Approach 3 1 0 75
Pre-

requisites, if | Basic knowledge in science.

any

Department of Fisheries and Aquaculture
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COURSE OUTCOMES (CO)
CO Learning
No. Expected Course QOutcome Domains PO No
| To understand the nutritional requirements of various U POL1,
species. PO10
2 To identify the types of feeds used in aquaculture. K PO1
Discuss the importance of live feeds, To understand the N
3 types of live food organisms and its importance in U : PO3
aquaculture.
A Formulated feed manufacturing, packing, storing and _U PO3,
transportation. Quality problems in fish feed. PO6
5 Imple.ment prflctical knowledge in manufacturing fec 1 fe. " PO10
aquatic organisms.
CO-PO ARTICULATION MATRIX
CO/PO [PO1 [PO2 [PO3 [P5t [PO05 [PO6 [PO7 [PO8 [PO9 [PO10
Cco1 2 0 0 | 0 0 0 0 0 3
co2 |2 0 N 0 0 0 0 0 0
Cco3 |o 0 |o. o 0 0 0 0 0 0
co4 |0 AN/ 2 0 0 2 0 0 0 0
Ccos5 [0 b [0 0 0 0 0 0 0 3

‘0’ is No Co. "e:tion, ‘I’ is Slight Correlation (Low level), ‘2’ is Moderate Correlation

(Medirm

'ever) and ‘3’ is Substantial Correlation (High level).

Department of Fisheries and Aquaculture
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COURSE CONTENT

Content for Classroom transaction (Units)

B.Voc (Honours) Commercial Aquaculture Syllabus 2025

Module

Units

Course description

Hrs

CO No.

NUTRITIONAL REQUIREMENTS OF FISHES

1.1

Various nutrient components in aquaculture.
Nutritional requirements of cultivable fin fishes
and shellfishes: Major and minor nutrient

component. functions of major nutrients

1.2

Different types of feeds used in aquaculture. |
Types of feeds (Wet, Moist and Dry fe:“,o_’
advantages and disadvantages). Different .ize anc
grades of fish / shrimp feeds - starter, gr »wer and
finisher feeds. Larval feeds. D% " forms of

feed.

1.3

Characterisitics of pelle* “~«.1 und its importance:
shape and size, f:xtu-e, buoyancy, texture,

nutritional cont_ »ts.

1,5

1.4

Collect and 11e .'ify the composition of different

types o1 “ec !, available in the market.

£OUACULTURE FEED INGREDIENTS

| Preparation of fish feed using different
ingredients.: Commonly used feed ingredients in

aqua feeds, novel feed ingredients.

2.2

Estimation of quality of fish feed ingredients. :
Commonly used feed ingredients in aqua feeds,
novel feed ingredients, estimation of quality of
feed ingredients, qualities of feed ingredients that

determine feed quality, selection of ingredients,

Department of Fisheries and Aquaculture
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formulation of feeds, feed processing and

making. Different feed preparation methods.

53 Different methods of fish feed preparation. Dry ; 5
' pelleting, exreusion, moist pelleting.

Visit to fish feed mills to analyse and study the
24 2 2,5

process of manufacturing fish feed.

LIVE FEED
31 Importance of live feed in aquaculture. Qualities R L, 1? ]
. : | 5
of live feed, advantages of live feed.
{5 Candidate species of phytoplankton and N 4— ;
3 . zooplanktons used in aquaculture. ’
33 Proximate composition of live feeds. 3 1,3
34 Laboratory culture of live feed org amisms. 3 3
FEED MANUYAC_TURE
Feed Manufactr ¢ 1 ~eu formulation and
4.1 ‘ 3 4
processing.

Shippinx ard storage of fish feed. Quality
4 42 proSlernsin fish feed, storage of fish feed, 3 4

trancportation of fish feed.

- 7 | Quality problems of fish feed. Mycotoxins and A A
: their effects in feeds.

Ny Commercial scale production of fish feed.

4.4 4 4
Imfrastructure required.

5 TEACHER SPECIFIC CONTENT

Department of Fisheries and Aquaculture
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Classroom Procedure (Mode of transaction)

Direct instructions

Lecture
Teaching and
Interactive instructions
Learning
Group assignments
Approach
Group discussion
Practicals
MODE OF ASSESSMENT
Continuous Comprehensive Assessn en* (¢ ,‘_CA)
Continuous Comprehensive Assess.aeut (CCA)
Theory
Total Mark: 25
Assessment . ¢bods
Assigni i 10
Assessment
Types Soninar/ Quiz/ Group Discussion 5

Test 10

Practical

Total Mark: 15

Assessment methods

Involvement 5

Punctuality 5

Department of Fisheries and Aquaculture
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Record/PPT 5

B. End Semester Evaluation (ESE)

Theory

B.Voc (Honours) Commercial Aquaculture Syllabus 2025

Total mark: 50

Assessment methods: Written Exam

Duration of Examination: 1.5 hrs

Pattern of Examination: Non-MC

End Semester Eva™at n (ESE)

Part A 1+ mark Answer any 15 out of 17
Part B | 5 mark Answer any 3 out of 5
Part © 10 mark Answer any 2 out of 4

Par. / can be objective type, fill in the blanks, multiple choice etc.

Practical

Total mark: 35

Duration of Examination: 2 hrs

Assessment methods

Theory/ Procedure/ Understanding | 10

Skill and Performance/ Data 10
Collection

Department of Fisheries and Aquaculture
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Calculation/ Analysis and Result 10

Viva 5

REFERENCES

e Cho, C. Y. (1990). Fish nutrition, feeds, and feeding: with special er<p \as s on salmonid
aquaculture. Food Reviews International, 6(3), 333-357.

e QGatlin, D. I. (2010). Principles of fish nutrition.

o Lovell, T. (1989). Nutrition and feeding of fish (Vol. = 0) .New York: Van Nostrand
Reinhold.

e Manam, V. K. (2023). Fish feed nutr-on and its management in
aquaculture. International Journal of Fishe “ies and Aquatic Studies, 11(2), 58-61.

e Tacon, A. G., & De Silva, S. S. 197,. Feed preparation and feed management
strategies ~ within semi-ir en.'ve fish  farming systems in  the

tropics. Aquaculture, 151(1- ), 279-404.
SUGGESTED READING®

1. "Fish Nutrition b: John E. Halver and Ronald W. Hardy - A comprehensive
textbook 01 t.on nutrition, covering topics such as nutrient requirements, feed
form: lation, and feeding strategies.

2. "“eec Preparation for Aquaculture" by Guillaume Fleurence and Mickael Le
Couvello - A practical guide to feed preparation for aquaculture, including feed
formulation, manufacturing processes, and quality control.

3. "Aquaculture Nutrition: Gut Health, Probiotics and Prebiotics" by Daniel L.
Merrifield and Einar Ringe - A book focusing on the importance of gut health in

aquaculture and the use of probiotics and prebiotics in fish nutrition.
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Department of Fisheries and Aquaculture

St. Albert’s College (Autonomous) Ernakulam

Faculty/
Aquaculture
Discipline
Programme B.Voc (Honours) Commercial Aquaculture

Course Name

Value Added Fishery Products

Type of
P MPC
Course
Course Code | 25SACVCQ5MT301 M
Course Level | 300-399 \ ¢

This course provides an<ovarv.ew of the principles, techniques, and significance of

Course producing value-added p oducts from fish and shellfish. It covers the classification,
Summary preparation, pres ~tva. on, packaging, and quality control of various value-added products
designed to ¢rhai ce the market value and shelf life of aquatic resources.
Semester 5
Credits {options: 3,4}
G Total Hours
Lecture Practical oJT
Course Learning
Details Approach
0 0 60
4

Department of Fisheries and Aquaculture
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Pre-

any

requisites, if

Students will attain knowledge and understanding of value-added product development

in the seafood sector.

COURSE OUTCOMES (CO)

CcoO
No.

Expected Course Outcome Learning Domairs PO No

Explain the principles and significance

of value addition in the seafood
PO1,PO3

U ,PO6,PO
7

industry, and recognize its role in
promoting sustainable use of fishery
resources and ensuring responsible

seafood production.

Understand  the  principles = aid
processes involved in the r odu-tion
of fish mince, surimi, . 4 coated PO1,PO2
fishery products, © in b-aing  their ,PO10

merits, equipmout. 27 materials, and

role of cryc roteciants

Analvze od evaluate the processes
i*v21.24 in preparing a wide range of
vaiue-added fishery products and by-
products, and design innovative PO1,POP
approaches for their production, 02,PO10
quality improvement, waste
utilization, and enhancement of market

potential.

Department of Fisheries and Aquaculture
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Develop innovative approaches for
improving the shelf life, sensory
quality, and market value of various PO2,PO1
value-added fishery products, 0

including thermally processed, frozen

and cured products.

Create and formulate innovative
value-added fishery and shellfish
products and by-products by applying

advanced processing, preservation, PO1,
5 packaging, and waste utilization S PO2,
techniques, ensuring enhanced product POI10

quality, extended shelf life,
sustainability, and market

competitiveness.

CO-PO ARTICULATION MATRIX

CO/PO|[PO1 [PO2 [PO3 [PO4 [195 [PO6 [PO7 [PO8 [PO9 [PO10
co1l |2 0 1 0 0 3 3 0 0 0
co2 |2 2 0 5 0 0 0 0 0 2
co3 |2 2 0. |0 0 0 0 0 0 2
co4 |0 2 % 0 0 0 0 0 0 3
co5 |1 =~ 1o 0 0 0 0 0 0 3

01

‘0’ is No Correlation, ‘1’ is Slight Correlation (Low level), ‘2’ is Moderate Correlation

(Me." ui 1 level) and ‘3’ is Substantial Correlation (High level).

COURSE CONTENT

Content for Classroom transaction (Units)

Module Units Course description Hrs CO No.

Department of Fisheries and Aquaculture
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Value addition in seafoods 15 hours

Definition of value addition.
status of value addition in

1.1 Indian seafood sector. 4 1
Present market trends and

consumer preferences.

Advantages of value

addition. Significance of

1.2 value addition in the seafood 5 | 1,5
industry. Scope of value

addition.

Different types of value-
added products from fish
and shell fish (IQF shuin p
1.3 frozen fish steaks, :Cc 1y to 6 1,3
eat (fish pickle. cutlets),
ready to =6 2k products (fish
fillats).

Fish mince Ya. <d and coated products 15 hours

Fish mince and Surimi.
Production of fish mince —
merits and demerits.
Production of surimi with
flowchart, Equipment, raw
material for surimi, Role of
cryoprotectants in surimi

production.

29 Analog and fabricated

products- crab analogue,

Department of Fisheries and Aquaculture
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kamaboko, chikuwa, fish

tofu.

23

Preparation of coated fishery
products — Different types of
batter and breading and its
applications — Packaging
and storing of coated
products — Quality

evaluation.

Value added products and byproducts

v .

15 Fous

3.1

3.2

Preparation of value added
products- fish / prawn
pickle, fish wafers, pr-., n
chutney powder, fsh soup
powder, fish p <"
hydrolysai >, e truded fish
prodr.cs, 1.ilets, fish curry,
fist ra.let, mussel products,

n. «nated products.

3,5

Preparation of by- products-
Production of chitin,
chitosan and glucosamine
hydrochloride from shrimp

shell waste.

3,5

33

Preparation of fish silage.
Uses of silage. Isinglass,
shark fin rays, gelatin from
fish waste, Ambergris,
beche-de-mer, squalene, fish

meal and oil.

3,5

Department of Fisheries and Aquaculture
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Spoilage and quality 15 hours

4.1

Factors affecting quality of
fresh fish: intrinsic and
extrinsic factors. Spoilage in
thermal processed products
— Quality evaluation of

thermal processed products .

4.2

Curing and drying of fish —
Spoilage in dry fish
products. Chilling and

freezing.

4.3

Quality assessment of froze 1
products. Quality
assessment of suri=ai,
Packaging (vecuun/2VAP, 5 4,5
retort pouc a/ ¢ wnmaing). Good
manv” ¢ty "ing practices

(G A
N __

Teacher >en “ic

. + »“Classroom Procedure (Mode of transaction)
Teaching an.
Learaing: Lectures, Presentations, Group Discussions
Ap, coach
Assessment MODE OF ASSESSMENT
Types

Department of Fisheries and Aquaculture
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A. Continuous Comprehensive Assessment (CCA)

Theory

Total Mark: 30

Assessment methods

Assignment 10

Seminar/ Quiz/ Group Discussion | 10

Test 10

|

C. End Semester Evaluation (£>%,

Theory

Total mark: 70

Assessment methods: Written Exam

Jur. tion of Examination: 2 hrs

Pattern of Examination: Non-MCQ

Part A 1 mark Answer any 25 out of 27
Part B 5 mark Answer any 5 out of 7
Part C 10 mark Answer any 2 out of 4

Part A can be objective type, fill in the blanks, multiple choice etc.

Department of Fisheries and Aquaculture
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REFERENCES

e Balachandran, K. K. (2001). Postharvest technology of fish and fish
products. Daya Publishing House.

e Faridi, A. Z. (2008). Convenience products from fish. Directorate of

Information and Publications on Agriculture (ICAR).

e Gopalakrishna Iyer, T. S. (Ed.). (2000). Quality assurance in seafoc «

processing. Society of Fisheries Technologists (India).

o Gopakumar, K. (2024). Textbook of fish processing technalsgy. Indian

Council of Agricultural Research.

e Govindan, T. K. (1987). Fish processing t>cnc logy. Oxford.

e Hall, G. M. (2008). Fish processinz vccr.10logy. CBS Publishers and
Distributors Pvt. Ltd.

e Hui, Y. H,, Pierson, M. _ & Gorham, J. R. (Eds.). (2001). Foodborne
disease handbook: Du. e ..es caused by bacteria (Vol. 1, 2nd ed.). Marcel
Dekker.

e Nollet, ™. M2 (Ed.). (2024). Handbook of seafood and seafood products
ana:. s - (2nd ed.). CRC Press.

" Sa, DL P (2025). Advances in fish processing technology. Allied
Publishers.

e  Wheaton, F. W. (1985). Processing aquatic food products. Wiley—
Blackwell.

e Windsor, M., & Barlow. (1981). Introduction to fishery by-products. Fishing
New Books.

SUGGESTED READINGS
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SCERT Kerala.
https://scert.kerala.gov.in/wp-content/uploads/2020/06/15-mfsp.pdf

B.Voc (Honours) Commercial Aquaculture Syllabus 2025

(n.d.). Manual of fishery science and processing.

Department of Fisheries and Aquaculture

St. Albert’s College (Autonomous) Ernakulam

Faculty/
Aquaculture
Discipline
Programme B.Voc (Honours) Commercial Aquacu_lx rre

Course Name

Seafood Quality Assurance

Type of Course

MPC

Course Code

25SACVCQ6MT30

Course Level

300-399

This c¢ cse provides a comprehensive overview of seafood quality assurance practices,

focu.'ng on spoilage mechanisms, hygienic post-harvest handling, quality assessment

| ~=liniques, and consumer awareness. Students will gain basic knowledge and practical

Credits

Course | . . )
S understanding of how to evaluate seafood freshness and qualities using sensory
ummar,
indicators, recognize spoilage, and follow proper handling and packaging methods. The
course is tailored for undergraduate students to ensure they grasp essential food quality
and safety practices applicable in fish markets, processing units, and household settings.
Semester 6 Total Hours

Department of Fisheries and Aquaculture
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Course Details

Lecture

Learning

Approach

Practical

oJT

60

Pre-requisites,

Basic awareness of fish and seafood handling practices and interest i*. se.food safety

if any and quality.
COURSE OUTCOMES (CO)
CcOo )
N Expected Course Outcome Learning Domains PO No
0.
N
Understand the causes of seafood !
. PO1,PO2
1 spoilage and the role of freshre = .- U
4 ,PO3
quality assurance.
Apply hygienic pr*ctlres_ln post- PO2,PO3
2 harvest handlir 2,75 orage, and A ,PO6,PO
sanitatior “o . 2dace spoilage. 8
Ider 1fy and evaluate sensory qualit
, g YIH PO2,PO4
3 ndic ators used in seafood quality A
,PO9
‘assurance.
" | Demonstrate awareness of safe PO6,PO7
4 seafood packaging, storage, and basic S ,PO8,PO
consumer quality checks. 10
Appreciate the importance of seafood PO6,PO7
5 hygiene, quality standards, and Ap ,PO8,PO
consumer education. 10

Department of Fisheries and Aquaculture
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CO/PO[PO1 [PO2 [PO3 [PO4 [PO5 [PO6 [PO7 [PO8 [PO9 [PO10
co1 |3 3 2 0 0 0 0 0 0 0
co2 |0 3 2 0 0 2 0 2 0 0
co3 |o 3 0 2 0 0 0 0 2 0
co4 |0 0 0 0 2 2 2 10w ¢ |2
Co5 |0 0 0 0 0 3 2 2 I 0 2

‘0’ is No Correlation, ‘1’ is Slight Correlation (Low level), ‘2’ is Mol vte Correlation

(Medium level) and ‘3’ is Substantial Correlation (High level).

COURSE CONTENT

Content for Classroom transaction (Units)

Module

Units Course desc ipti sn

Hrs

CO No.

Introduction to Seafcd ¢ g_uality and Spoilage (15

ours)

i Seal ‘od as a perishable
| ommodity — Importance of
freshness and quality in

seafood

1,5

Spoilage mechanisms —
1 Overview of autolysis (self-
' degradation), microbial

growth, and oxidation

Factors affecting spoilage —
Role of time, temperature,

13 and handling; signs such as
changes in color, odor, and

texture

1,2

Department of Fisheries and Aquaculture
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Post-Harvest Handling and Hygiene (15 hours)

Hygienic handling of

seafood — General post-
2.1 harvest practices like icing, 5 2
sorting and packing to

maintain freshness

Use of clean materials in
fish handling — Importance
of using clean containers,
2.2 5 2
2 ice, and water; prevention of

contamination

Personal hygient and
sanitation - as’< hygiene
practic>s ‘0. .vorkers and
73 sar ‘“atio.. of facilities during
Ssh 1andling at markets and

| eafood processing units.

Seafood Quality Indicators (15 hours)

Sensory indicators of

seafood quality — Smell,
3.1 appearance, texture, 5 3
firmness, and colour as

freshness indicators

Department of Fisheries and Aquaculture
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Basic quality assessment
methods- Observation—
based scoring and gradin
32 8 8 8 5 3
techniques without

laboratory instruments

Sensory quality assessment
techniques- Introduction to
objective and subjective
33 \ 5 3,4
sensory evaluation methods
used in seafood quality

assurance.

Packaging, Storage, and Consumer Awa ‘eness (15

hours)

Common seafood =~ :kaging
materials — Pakaging types
used in !nc >l s afood

4.1 5 4
sales(pu. stic covers, trays,

ana ‘nermocol boxes)

4 Hygienic seafood storage —
Clean storage practices at

shops, stalls, and homes to
4.2 5 4
maintain freshness and

avoid spoilage.

Consumer awareness in
43 seafood selection — Simple
guidelines for choosing

fresh seafood; reading label

Department of Fisheries and Aquaculture
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information and recognizing

certification logos.

5 TEACHER SPECIFIC CONTENT

Teaching and Classroom Procedure (Mode of transaction)

Learning Lectures, Presentations, Group Discussions

Approach

MODE OF ASSESSMENT

Continuous Comprehen- ‘vo A sessment (CCA)

Theory

Total Mark: 30

Assessment methoa

Assignmer.* 10
Assessment 4
Types Semii a1/ Yuiz/ Group Discussion | 10
T 10

End Semester Evaluation (ESE)Theory

Total mark: 70

Assessment methods: Written Exam

Duration of Examination: 2 hrs

Pattern of Examination: Non-MCQ

Part A | 1 mark | Answer any 25 out of 27

Department of Fisheries and Aquaculture
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Part B | 5mark [ Answer any 5 out of 7

Part C [ 10 mark [ Answer any 2 out of 4

Part A can be objective type, fill in the blanks, multiple choice etc.

REFERENCES

1. Connell, J.J. (1995). Control of fish quality (4th ~a.) \/iley-Blackwell.

2. Balachandran, K. K. (2001). Post-harvest technolc [y of fish and fish products
(Reprint ed.). Daya Publishing House.

3. Gopakumar, K., & Sankar, T. V. (2CJ2) 1extbook of fish processing technology.
Indian Council of Agricultural ¥ ese. rch.

4. Amerine, M. A., Pangborn, i .21, & Roessler, E. B. (1965). Principles of sensory
evaluation of food. Acal'ei. ic Press.

5. Chichester, C. O., % Gintiam, H. D. (1973). Microbial safety of fishery products.
Academic Pret «.

6. Desrosier, 1. v.", & Tressler, D. K. (1977). Fundamentals of food freezing. AVI
Publish ng Company.

7. Tay, A7 (Ed.). (1988). Handbook of natural toxins: Marine toxins and venoms
(v L 3). M. Dekker.

SUGGESTED READINGS

8. ICMSF (2020). Seafood Safety: A Practical Handbook.
9. Myers, K. et al. (2019). “Sensory Methods for Assessing Seafood Quality.” Journal of
Food Science.

10. Ozogul, Y. & Hamed, 1. (2018). Handbook of Analysis of Edible Animal By-products.
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11.
12.

13.
14.

15.

16.

17.

FAO (2009). Codes of Practice for Fish and Fishery Products — Hygiene and Quality.
Kramer, L. & Taylor, S.L. (2021). “Consumer Perceptions of Seafood Freshness:
Packaging and Labelling.” Foods Journal.

https://www.mpeda.gov.in — Indian export standards and seafood handling guidelines.

https://fssai.gov.in — Food Safety and Standards Authority of India — seafood

regulations.
https://www.icmsf.org — International Commission on Microbiological Specificctions

for Foods.

https://www.ifst.org — Institute of Food Science & Technology — senso 'y »nu

packaging resources.

https://www.fao.org/fishery/quality.html — FAO seafood quaiity ar. safety portal.
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