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Introduction

Animal feed 12 a complex food product composed
predomomantly of raw apncultural meredients auch as forage
hke hay amd alfalfs and partally refined meredients hke
soy bean meal, cracked com kernels and wheat muddling.
The relative guantities of these impredients vary with
location, seasom, species being fed and the cost of the
mgreﬁmtﬂmmﬂamnﬁmpabhdﬁgemguﬂrhep&mt
matter they consume due to a aumber of factors; low levels
of eome dipestive enzymea, akort residence tme of the food
m the digestrve system or the lack of specific enzymes. The
purpose of adding enzymes to feed 12 to 1mprove the
urithzation of the feed, increasmg the amount of nurrients
available to the armnmals which improves ther health lowers
feed coat for the farmers and reduces farm waste volume.
The keneht to the consumer has bean lower prices for meat
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in the supermarket and restsurants relative to 50 years
ago.

According to a report by Food and Arniculture
orgamization (P AD}, slobal popalanon is expected to grow
and reach 9 billion by 2050 and one critical challenge of
prowing population is the supply of food and protein source.
Fiches are known to be one of the most energy efficient
protein sources with aversge food comversiom ratio (FCH)
rangng from 1.2 to 2.0, hawving ligh protein (15 to 20g per
100z of serving) and low calonfic value (96 to 208 calonies
per 100z of serving). For a growing population, 1t 1s
important that feed given to farmed fish remsins
emstsinable. Enzymes wnll kelp in umne economical raw

materials, mcrease performance, and decrease anti-




Raw Materials in Fish Feed

Moat of the raw materials ueed m fish feed mdusiry are
plant based; comn, corn gluten meal, nce bran, wheat bran,
sunflower seed meal, groundnut meal, cottonseed meal,
hnased meal, copra meal and DOHE (de-mled rice bran).
All these raw materials have kigh fibre, which are the
undigested part of the feed, not digested by the inmate
enzymes naturally found 1n the fish gut. The non-digestible
fibre includes high lewvels of non-starch polyaacchandes
made of cellulose, hbemicellulose and hgmn. There are many
evidences that have reported 1ncrease 1n the viecosicy of
digeated feed due to the presence of mon-starch
polyvaaccharides, which leads to decrease 1n the available
mutrients in the feed.

Application of Enzymes in Animal Feed Industry

The application of emzymes ae feed addmve has 5 hnstory
of twenty years. In feed industry, enrymes are used to
enhance autrient digestbility, focusing on removing the
anti-aurmtve effects of non-starch polysacchandes (ISP
Besdes, phytase 1= not only used to mereass the unheaton
of phytate P, but aleo to alleviate envircnmental burdens
by reducing P excretion 1 the excreta. Enzymes can also
be used to noncereal gram components of the diet. Thess
vegetable protein sources are often hich m N3P, which are
poarly charactenised m repard to their molecular structures.
The enzyme mdusry todsy 13 constantly searching for newr
aress of application. Some recent data demonstrate the role
of glycanases (carbohydrates degrading enzymes) ag an
alternative to m-feed antibictics.

Innate Enzymes in Fizshes

The most common enzymes reported In Carps aTe EIven

Lipase——afmylasze

Trypein——a Maltase

Mozt feed ingredients of plamt origin also contarn amt-
mutrittonal factors such as protesse mmhibitors (Bunits
trypain mhibitors, Bowman-Bok Inhibitore), lecuns,
gaponing and phytic acids. Unhke etherate-nutnitional
factors, phytic acid e mot degraded by heat treatment dunng
pelleting. Phytic acid 15 known to interfere m abeorption of
mimerals ke calcium, magnesium and potazsium; having
an adverse effect on the gprowth and development of fishea.

Exogenous Enzyme Supplementation
Bupplementation of exopenous NEPases (non-starch
pnlyaan:hanim degrading enzymes) and phytases1s known
to improve digestion of natural and supplemented feed,
thereby impronng the feed efficioncy and performance.
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Addition of MSPases and phytases 18 a smart sclution
for improving the proftakility 1n aguaculture. It not caly
helps in the digestion of lugh fibre contaimng raw matenals
but also kelps in reducing the usage of minerals hke MCP
and DCP fmono snd dicalomam phoaphate). Foundation for
Agquaculture Innovanon smd Technology Tramsfer (FEATTT)
repearch team has formoulated an enzyme produc: with the
combination of SPases and phytase based on the raw
materials used in fish feed and the feeding behavour and

study performances.

Bhojan Enzyme Floatmg Feed (Bhojan E Feed) 13 a
mulii-substrate enzyme powder (from the reputed company
commercial Multi Enzyme purchased and used for this
etady) containing NEP (Wom-Starch Polyesccksaride)
enzymes and phytase developed to improve the nutrient
quality of fish feed Application of the product 13 at farm
level, where it 13 mixed with the feed right before
consumpricn by the animala.

This paper summarizes the application and benefite
of Bojan enzyme Feed through digesakility smd growth tmals
conduweted at FAITT Research Laboratory and subsequent
commercial rials done in, Andhra Pradesh, India, and s
application in fish farm .

INVIVO GROWTH STUDIES

Two in vive trials were conducted 1n commereial farme
at Radhamani and Mimthon rear Tambak West Bengal to
demonstrate the benefita of Bhojan Enzyme Floatmg Feed
(Bhojan E Feed). The farms had a mixed culture of Indian
major carps Rohu and Catla. Beojsn Enzyme Floating Feed
({Bhojan E Feed) was fed in trestment pond and fishes were
fed with feed without product eupplementation and comtrol
Pond other commercially available floanng feed The fish
were fed once 1n & day for a period of 90 daya. The effect of
enzyme supplementation on weight gain was recorded by
neting approximately 100 fisk, thrice from sides of the
pond and the averaze weight was calculated and recorded
once in 30 days.

Farm trial I
The details of the farm trial Iis given in the table 1
Table 1. Farm trial I details

| Triall Contral Treatment
of 30 acres 10 acrea
_|:1.ilture
Seockng Rohu- 55,000 Fohu- 25,000
density & Cartla- 2000 & Catla- 3000
Commercial fishfeed |  Bhojan Enzyme
Diat 2 without e Floating Feed
Mgl et (Bhojan E Feed)

) oxccs ez 2
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Commercial trial I showed incresse in weight gain in
treated group than comtrol groups (Fig. 1), At the end of
the trial, the treatment group having Eohu weighed 50g
more and Catla weighed 40z more than the control group.

Farm trial IT

The details of the farm trial IT are given 1n the tabls 2.
Table 2. Farm trial IT details

Results

Tral IT, comtrol group of Catla were 20 grams less than
the treatment group, and the same proup gamed 190 grams

Tral IT Contral Treatment
Ares
of 20 acres 10 acres
culture
Stockng Rokoa- 35,000 HRokw- 25,000
denaty & Carla- 2000 & Catla- 3000
Enmmu'mnl hizh fesd Bhojan Enzyme
Dhet Floatimg Feed
Er:l;:sbmﬂntaﬂan (Bhojan F- Feed)

a
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Enzymes

Benefits of Enzymatic Feed
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more than control group at the end of the tnal (Fig. 2.
smalarly, Hohu in treatment pomda gamed 30 grames more
than the comtrol proup at the end of the tnal.

Skin Pigmentation

In both the above trials better utilization of
phytoplankton and algae resulted in enhanced carotenmd
kaoavailability. Supplementation of Bhojan Enzyme
Floaong Feed (Beojan E Feed) chowed an increase the
pigmentation of carps. This was cheerved by visual

by farmers.

CONCLUSION

Post pellet application of enzymes appheation for fish
feed 1= an attractive way of sohnng the indisestibibey of
high fibre containing feed raw matenials. INot only does it
improve the fish performance, but also decreases the
eutrophication of pond water caused due to release of
undipesied feed and phosphorua, thus kelpmg the farmers
furtker to prove the bioavailabihty of Enzyme percentare
infeed and the percemtage of loas while marofacturing feeds
{Enetnate—amanﬂnmh.ugprmj snmilarly, to standardize
the inclusion ratios of per tom 10 feed productions.

Improved Feed Efficiency

. " | Fasy Digestibility & Faster Growth

Better Water Quality

Enhanced Immune Health




