\‘O‘

T —

) "

+333357

SPIRULINA SUSTAINABLE SUPER FOOD-AS FEVEDT‘

AQUACULTURE
SUBMITTED BY:
SI.No NAME OF THE STUDENT | CLASS& SEMESTER COLLEGE ID
1. B.RAJITHA BSC BZC. V .SEM 19077086445001
2. B.MOUNIKA BSC BZC V SEM 19077086445002
3. CH.DIVYA BSC BZC V SEM 19077086445003
4. D.RAMYA BSC BZC V SEM 19077086445004
5. J.PAVANI BSC BZC V SEM 19077086445009
6. CH.POOJITHA BSC BZC 11l SEM 20077086445003
7. D.ANUSHA BSC BZC 11l SEM 20077086445004
8. D.RAMYA BSC BZC 11l SEM 20077086445007
9. G.SRAVANI BSC BZC 11l SEM 20077086445011
10. G.PAVANI BSC BZC 11l SEM 20077086445012
11. A KEERTHI PRIYA BSC BZC | SEM 210770864451003
12. B.INDU BSC BZC | SEM 210770864451007
PROJECT SUPERVISOR

K.V.BIXAMAIAH, LEC.IN ZOOLOGY.

JOVERNMENT DEGREE (¢




1. Title page
2. Certificate

3. Declaration
Acknowledgement
. Abstract

. Introduction

. Review of literature

oy

. Aims and Objectives
. Material used
10.Methodology
11.Observations
12.Result

o 00 N9 N W

13.Conclusion | N
14.Suggestions
15.Reference

16.Gallery







T
R o -

D INAQUACULTURB&W nive
R for the award of Degree of luhl:bo:' .
IVMAIAH. at Government Degree CollegeGa nqnt ;
: “ofhwndonmfonnmebunsforunmdofmm
the candidate from this or any other University elsewhere.

PROJECT SUPERVISOR

PLACE:Government Degree College Gambhiraopet

DATE:

GOVT. DEGREE GBLLE
GAMBHIRACPET
RAJANNA SIRCILLA (




e T s ,-;;‘,,;( /
#W . m...,w

"'Wﬁmluumefm

We profusely thank,P.DASS  Principal, for the
fnrdarmnlyhelpandmggauomwm'yomﬂismea. .

We extended our sincere thanks to all other Lecturers, Govern ent
College GOVERNMENT DEGREE COLLEGE GAMBHIRAOPET for their pz
suggestions in our project.

We are very grateful and thankful to our family Itlswnhthelramd
love that made all the things till now possible.

Our sincere thanks librarian for supportmg and issuing books and journals
and all other non-teaching staff, and attender for supporting for issue of chelmcals, glass wares.

L]

PRI‘QS%CIPALz g t

GOVT. DEGREE COLLEGE
GAMBHIRAOPET-505304
RAJANNA SIRCILLA (DIST)T.S.

GOVERNMENT DEGREE COLLEGE GAMBHIRAOPET,RAJANNA SIRCILL S



Eu.

‘ mﬁhmmmmw

= i
b h ¥ iy
P b e 5 b R it o o
B . L o 3 . A [
5 =i Nl LA L ’ - ’
¥ i .’l,‘ F - a i - [ W L3
¥ 1 DIPLIC ST -

vearlings culturing, ormamental fisheries forgood pigmemlﬁu
commercial significance. This superfood also enhances the fish f
blood profile, improves pigmentation, stress tolerance capacity, |
reproduction performance. Not only in aquaculture it is alsoasuperoooi -
profile for human beings too as it eradicates malnutrition, reduces risk of ¢
rickets, boosts immune system it acts as medicine to cure many dmw
Hence due to these scientific values observed in this single celled algae this Iﬂ,,

aquaculture as supplementary feed to obtain great yield with better quality M{J s

SPIRULINA IS THE BEST FOOD FOR TOMORROW... AN ANSWER TO
HUNGER AND MALLNUTRITION.
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scientist. He discovered the spiral-shaped algae and designated it as m

which is a blue-green algalbiomass, discovered in thhcamrymdlnhmudﬂ 'ﬁ food
mMWmanmawwmmmwmwhﬂw
value. It is used by National aeronautics and Space administration and European space agency as
a food supplement during space missions. Spirulina- it is defined as microscopic filamentous
aquatic cyanobacterium which forms tangled mass in warm alkaline lakes. The word Spirulina is
derived from Latin word and got this name due to its coil shaped structure (Spirula-small coil).
The scientific name of Spirulina is Corcussativus .1t is belonging to the family Iridaceae ; genus
Spirulina and species platensis. In general there are many species have been reported in recent
decades but among them Spirulina platensis and Spirulina maxima are highly cultivable. These
are single-cell autotrophs with high nutritional value it is cultivated world wide and used as
dietary supplement or whole food. And also used as a feed supplement aquaculture aquarium and
poultry industry. Spirulina has been studied as a potential nutritional supplement for adults and
children in getting cure from disease. In 16thcentury spanish invaders collected newfood from
the lake and used as “Dihe” along with the sauce of tomatoes, peppers, fish and meat. In 1940, it
was rediscovered by Dangeard nearlake Chad in Rift valley of East Africa. In 1964-65 Jean

Leonard found this curious edible green cake in market of fort-lamy. In 1967 Spirulina was
established as a wonderful future food source in International association ofapplied
microbiology. In 1997 1st large-scale production plant was started in Africa near Mexico City. In
India first initiative revolving around Spirulina production can be seen in Madurai, They worked
to produce 150 Kgs of Spirulina per month with 15women production facility running about 40
Spirulinatanks. The cultivation of Spirulina is started to reduce the major problem faced and still
facing in recent and present census in mal nutrition and food crises. This single cell autotrophs
with high nutrition value cultivated worldwide and used as dietary supplement or whole food.
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performance <
(100%) than the control group (80%) when Tilapia (Oreochromis niloticus) was fed with
$% dictary Spirulina platensis. Inclusion of 10% S. platensis as a natural pigment source
resulted in the highest carotenoid deposition (1.2mg/l) which resulted better coloration in
Rammbow trout. Using Spirulinain fish diet imptomthclumlologicllﬂ"d
immune response and makes the cultured fish healthy and disease resistant. Only 5%
inclusion of S platenssis in the diet of Tilapia (O. niloticus) improved the
hacmatological parameters where the Erythrocyte count (RBCs), Haemoglobin (Hb),

Haematocrit (PCV), Mean Cell Volume (MCV), Mean Cell Haemoglobin (MCH) and
Leucocyte count (WBCs) were significantly increased. Replacement of fishmeal with 100%
Spirulinaalso reduced the cost of feed by reducing the incidence cost (46.21tk) compared to

the control groups (83.21 tk) with 0% Spirulina. And all these findings prove use of

Spirulinaas a potential nutritional supplement and a better alternative source of protein in
fish feed with lots of beneficial effects.

The Significance of Spirulina Meal on Fishmeal Replacement in
Aquaculture: A Review

-By Sebastian S. Mosha
In fish farming operations, feed accounts for more than half of the total variable operating costs.
The costs are mainly contributed by protein source from feed ingredients. Therefore, the
potential use of unconventional feed ingredients such as algae, as feed inputs in replacement of
high-cost feedstuffs such as fishmeal has been increasing. Among unconventional algae feed
ingredients, Spirulina which is a fast-growing cyanobacter of large size have been a possible
alternative protein source for cultured fish due to high and good quality protein, vitamins and
essential fatty acids contents, antioxidant pigments, antimicrobial activity, and anticancer
properties. A review was conducted on the significance of Spirulina meal on fishmeal
replacement in Aquaculture, mostly focus was on finfish culture. About 20 published online
journal papers, from Research gate, Google scholar and other online platforms in aquaculture
nutrition were reviewed. Among reviewed papers revealed that the amount of fish meal to be
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(C-phycocyanin C-PC), antimicrobial activity, mmmt
increase feed utilization, physiological activity, stress response, starvation
resistance, and carcass quality. In addition, Spirulina can be produced by low-co:
technologies and are marketed as dry powders, and their nutritional pro
documented.

SPIRULINA CULTIVATION: A REVIEW
-BY P. Saranraj

Blue-green algae (Cyanobacteria) are among the most primitive life forms on Earth.

Their cellularstructure is a simple prokaryote. They share features with plants, as they have the
ability to perform photosynthesis. They share features with primitive bacteria because they lack a
plant cell wall. Interestingly, they also share characteristics of the animal kingdom as they
contain on their cellular membrane complex sugars similar to glycogen. Among blue-green
algae, both edible and toxic species adapted to almost any of the most extreme habitats on earth.
Edible blue-green algae, including Nostoc, Spirulina, and Aphanizomenon species have been
used for food for thousands of years. Spirulinaare multicellular and filamentous blue green algae
f that has gained considerable popularity in the health food industry and increasingly as a protein
1 and vitamin supplement to aquacultures diets. It grows in water, Can be harvested and processed
: easily and has very high macro and micro nutrient contents. Spirulina platensis, Zarrouk’s
medium, Mass cultivation and Protein content.
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< Purchasing of spirulina mother culture.
<> m«mmmuhﬁ
< Harvesting of the production.
@ Utilizing spirulina production as feed.

We constructed the shed by using bamboo sticks and covered all sides with green sun mesh to
allow the moderate amount of sunlight which is required for spirulina growth. Thenwe
constructed two tank set -up in a rectangular form with different measurements in open area with
maximum exposure to sunlight. The rectangular tank has equipped with a length of 5 feet,

breadth 3.5 feet, and a depth of 25cm . With the above mentioned measurements we placed the
cement bricks which is rolled out by black and blue tarpaulin sheaths one over the other. After
the set-up has done we cleaned it once with a clean cloth to remove rock granules and dust S
granules. -
STEP-2: FILLING THE TANK -

The both tanks one is for spirulina culturing and other for stocking of mother inoculum has to be
filled up with about 250 litre and 150 litre of water respectively from our college water supply.
Then the filled tanks was covered with green sun mesh to avoid contamination and also to
stabilize thermally then left it for overnight for proper settlement of water.

STEP-3: PREPARATION OF DIFFERENT CULTURE MEDIUMS =
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For the culturing of spirulina we need nutrition for the processed growth for that we have to
prepare nutritive mediums. Here we used two types of mediums. Among them one of the
nutritive medium for 250 litre tank constitutes about sodium chloride-2000grs/2kg ; sodium
bicarbonate-2000grs/2kgs; N:P:K-125grs ; Magnesium Sulphate-46grs and for 150 litre tank
sodium chloride-1200grs ; sodium bicarbonate-1200grs ; N:P:K-75grs ; Magnesium Sulphate-
24grs weighed by digital weighing balance. The measured substances has to be taken into a
container with water and stirred it up for 10-15 minutes to dissolve completely in water,

An another type of medium is cow dung ash : For this firstly we have to collect fresh dung from
nearby cattle shed and make them into cake and left itto get dried completely for 2-3 days under |
sunlight for evaporation of whole moisture content in it. Mm:tmduﬂwluh
ash and filter it with sieve and collect the powdered ash in a container. Now weighing
dnpowdunlnddmihmormulwnmnmdpoundmhhdwl-z S
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The mother culture which act as an inoculum for culturing of spirulina it w
weighing machine. For every 100 litre of water we should add about 250 grms of spiru
According, to this ratio for 250 litre of water we should add about 625 grms of spirulina.
Afier the addition of spirulina stir the culture set up smoothly for about 5 minutes. And the
remaining mother culture is inoculated for stocking it for further use. '
chhmm&nngofwatalevelmdmmntummofopﬁmumcmxhﬁomuqﬂﬂﬁl“ 53
vield. After the above mentioned guideline followed after 7-8 days weekly based nutritive
medium should be added that includes: sodium bicarbonate-2000gr/2kgs ; N:P:K-125gr:
Magnesium sulphate-46gr.

NOTE:

Afier the addition of nutritive medium and before the addition of spirulina we have to check the
water parameters. After checking the optimum conditions only we should proceed the further
steps.

PHYSICO-CHEMICAL PARAMETERS:

The water parameters are measured in morning and evening with regular time interval.

The sample from the set up should be collected by stirring it once and little deep by using a
beaker.

The parameters includes pH, temperature, water level, color, and Electrical conductivity and
alkalinity.

PH:

PH is a measure of hydrogen ion concentration in water/solution.

It is recorded with portable HANNA KIT TEST device.

The optimum level of pH that should maintain is about 8-11.
TEMPERATURE:

Temperature is a measure degree of hotness or coldness of water.
The optimum level of temperature that should maintain is about 22°¢ — 38°¢.

WATER LEVEL:
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TABLE-1: PHYSIO-CHEMICAL PARAMETERS o | '?:‘
STEP-6: HARVESTING OF THE PRODUCTION b=

After 45 days of careful monitoring and maintance the PH increased to 10 which i
production is ready to harvest. At this point we observe dark green colored thick layered
on surface of water. Now with the help of nylon cloth with pore size of 30um filter the water ar

collect the biomass formed. Then spread over a plastic sheet as let it be dry under M
temperature for about 2-3 days then we obtain flakes of Spirulina.

STEP-7:UTILIZING SPIRULINA PRODUCTION AS FEED

Now the dried flakes are subjected to 50-100°c in hot air oven to arrest the bacterial growth by
removing moisture content.

Then it allowed to get cool down and this was grinded in to powder and incorporated in feed
ingredient for fish and feeded it with respective intervals of time.
High yielding and high growth rate is seen in fishes.
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FIG-D. E: MOTHER CULTURE
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} FIG-L: SPIRULINA IN MUD POTFIG-M: MEDIUM IS ADDED
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