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Exotic§ ”

Biosolutions Pvt. Ltd.

l . ' e Started business in 1989 as Exotic Mushrooms
Introductlon e Started manufacturing unit for Feed Supplements in 1998
e Has FAMI QS Version 6 Certification
e Contract Manufacturer/supplier to many AH Companies

e More than 10 formulations for own marketing

e Introduced several new concept products for poultry
and dairy farmers:

» Fly control products

» Marine algae based products

» Yeast based products, including MOS
» Toxin binders and Acidifiers

» Glycine Chelated Mineral combinations




Specially processed, marine algae based

product that has -

e Naturally chelated macro and micro minerals

e \/itamins A, Eand C

e Bioactive compounds (Sulfonated Polysaccharides.
Phenols, Flavanoids, Aryl polyketides etc.) that have -

» Antibacterial

» Anti-inflammatory

» Hepato-protective and
» Anti-oxidative properties

These natural bioactive compounds in
Nutrimark lead to

e Modulated intestinal microbiota improving their
beneficial effect

e Improved nutrient absorption

e Better energy metabolism

e Reduced stress and better immune response



Context
and
Plan of
Study

While scientific papers show bioactive compounds present
in brown marine algae may improve poultry production
efficiency; limited data is available on poultry performance
evaluation using them in feed.

Exotic Biosolutions planned to study the results of
Nutrimark usage in different species in collaboration with

different organizations-

» For Dairy, we collaborate with different farmers’ organizations
and educational institutions

» For Poultry, we collaborate with organized farms and
educational institutions

» Present study was in collaboration wit MVAFSU- conducted by
Dr. RC Kulkarni at Udgir Veterinary College.



Study
Design

e Randomized, controlled trial (RCT) to evaluate Nutrimark
usage and compare it with a null control and a positive
control in broiler birds.

@ 600 chicks were enrolled and divided into 5 treatment groups of
120 birds each; each treatment group was further divided into 8
replicates of 15 birds each.

e Treatment Groups-

» C2: Null

» C1: Positive Control with BMD 50 PPM in feed
» T1: Nutrimark 700g/MT Feed

» T2: Nutrimark 1kg/MT Feed

» T3: Nutrimark 1.3Kg/MT Feed

e Observations recorded to evaluate effect of Nutrimark on -

) Performance — Bodyweight, Feed Consumption and FCR
» Gut Integrity - MUC2 Gene Expression, Histological evaluation, Bacterial count
» Immune competence — ND vaccine Titer, CMI PHAP foot web index
(cellular immune response); lymphoid organ weights, H:L ratio
b Carcass Traits — Ready to cook, Eviscerated and Cut up parts yields,
fat pad thickness
» Mortality



Results)

Bodyweight, Feed Consumption & FCR

Mortality

Intestinal Health

e Villi height & Crypt depth:
e Total viable bacterial count:

Immune Competence

o CMI PHAP foot web index
e ND Titer

e Lymphoid organ weights
e H:L ratio

Carcass Traits:

e Ready to cook yield
e Eviscerated yield

e Cut-up parts vyield
e Fat pad thickness



Bodyweight (g)

3000
By Day 35, Nutrimark use @1Kg/MT
gave 107 g more weight vs control
2500 and 59g more weight vs BMD
2000
1500
1000
500 I
0
14thd 28th d 35th d 42ndd
mC2 554 1499 2079 2669
mCl 557 1530 2127 2742
mTl 560 1553 2167 2795
P 566 1572 2186 2822
mT3 567 1583 2212 2860




Feed Consumption (g)
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14th d 28thd 35thd 42ndd
mC2 566 1904 2892 4109
mCl 563 1906 2901 4131
mTl 566 1920 2918 4172
mT2 570 1925 2939 4195
mT3 566 1920 2964 4230
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Nutrimark showed a linear reduction in FCR with increased usage

7th

1.047 1.044 1.029 1.025 1.018

14t ¢ 1.114 1.103 1100 1.095 = 1.085
21%d 1.191  1.172 1160 1.156 = 1.139
28" d 1.309 1.284  1.274 1.261 = 1.249
35t d 1.422 1394 1376 1373  1.368

42" d 1.566 1.532 1.517 1.511 1.503




Intestinal Integrity : MUC2 Gene Expression
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MUC2 Gene expression
leads to mucus secretion
in intestinal lumen

The mucus layer is
essential for absorption
of nutrients and
protection of GIT from
infectious bacteria.

Nutrimark use @1Kg/MT
dose resulted in 1.48
fold upregulation of
MUC2 gene expression.
(1.84 fold @1.3Kg
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Intestinal Integrity : Villi Height (pm)

Nutrimark use resulted in increased villi heights

Duodenum
1784
1827
2328
2271
2308

lleum
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1137
1049
1091
1253



Intestinal Integrity : Crypt Depth (um)

There was no significant difference in crypt depth between the groups

250 /
200 /
150
100
50
0
Duodenum Jejuun lleum
mC2 223 186 237
uCl 227 213 180
mTl 209 176 146
mT2 189 195 149
EmT3 182 216 177




Intestinal Integrity : VH:CD Ratio

Use of Nutrimark resulted in higher VH:CD ratio

14 13.27 13.41

12 11.57
10.86 10.88 10.95

Duodenum Jejunum lleum

HC2 mC1 W71 mT2 mT3




Intestinal Health: Total Viable Count

Using Nutrimark reduced Total Viable Count in bird’s intestine
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Log (TVC) at Day 0 Log (TVC) at Day 21 Log (TVC) at Day 42
mC2 5.39 7.39 9.38
mCl 5.39 7.30 9.29
mTl 5.39 7.33 9.21
T2 5.39 7.19 9.18

mT3 5.39 7.15 9.17




Intestinal Health: E Coli count

Using Nutrimark significantly reduced E coli count in bird’s intestine
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Log (E Coli Count) at Day 0 Log (E Coli Count) at Day 21 Log (E Coli Count) at Day 42
mC2 5.39 7.24 9.09
mCl 5.39 6.95 8.73
BTl 5.39 7.14 8.83
T2 5.39 6.83 8.18

mT3 5.39 6.40 7.42




Immune Competence Parameters

Immune-Competence ‘ C2 ‘ C1 ‘ Tl ‘ T2 ‘

Cell Mediated Immunity

Ratio

PHAP Foot Web Index (mm) %22 0.26 0.28 0.30 0.31

[Ti:'e‘f;‘g;?:\lm“[;‘zggz)] 4.75 4.75 5.13 5.38 5.50
Lymphoid Organ Weight (as % of Live weight)

Bursa 0.145 0.15 0.151 0.161 0.171

Spleen 0.218 0.224 0.226 0.235 0.23

Thymus 0.399 0.406 0.425 0.431 0.439

Heterophil to Lymphocyte | 537 | o543 | o501 | 0469 | 0437




Carcass Traits

c2 c1 T1 T2 13
o Lo
% EV|s:cerated 69.25 69.39 69.56 70.06 70.61
Yield
0,
% Read.y to cook 24,35 74.54 74.81 75.37 75.99
Yield
Abdominal Fat 0.68 0.64 0.62 0.63 0.57

Pad Thickness




Mortality

No significant difference was observed in bird
mortality between the groups

Treatment Groups No. of birds / Mortality
Treatment




Usage Result :
Summary

e Bodyweight : Nutrimark fed birds had significantly higher bodyweight

e Feed Consumption : Nutrimark fed birds had higher feed intake (statistically insignificant)
e FCR : Nutrimark resulted in lower FCR (linear performance with usage rate)

e Mortality : No significant difference, though numerical improvement was seen

e Intestinal Health
» MUC2 Gene expression increased 1.48 fold with recommended dose of Nutrimark
» Villi height & Crypt depth: Nutrimark showed significant improvements in VH:CD ratio
» Total viable bacterial count: Significantly lower TVC and E coli with Nutrimark @ 0.1% & 0.13%

e Immune Competence

» PHAP foot web index : Nutrimark resulted in significantly higher response

» ND Titer : Nutrimark showed numerically higher titer, but statistically not significant
» Lymphoid organ weights: Nutrimark resulted in higher weight (as % live weight)

» H:L ratio: Significantly lower HL ratio with Nutrimark

e Carcass Traits — Better yield, smaller abdominal fat pad with Nutrimark

Linear improvement in performance with increased usage of Nutrimark 4 3‘\ ‘
-



Humans are using the marine algae as a source of food and medicine
A Usage of for thousands of years.
Marine Algae in Adding kelps and other marine algae to cow diet is an age-old practice.

different industries

Our blue planet is covered with oceans

|
N _
— O and seas. The Sea world is abundant with
[ \ a diverse animal and plant kingdom. %

@ food medicine
There are number of marine algae which have

[ nutritional and medicinal values. These are:

The plant kingdom, is a very import ant part d
of the marine biome. There are planktons, d

marine algae (seaweeds), Sea grasses,

marsh grass and mangroves. All are @
valuable sources of rich nutrition and the

most important food for the marine fauna.

Blue Algae Brown Algae Red Algae

Marine algae the food of all types of animals
in the ocean be it corals, sea cucumbers,

fishes, sharks, whales and seals. One of the major polymers derived from brown algae known as

Alginates, are used in food, cosmetic, pharmaceutical and chemical

industries. The brown algae are also mineral rich and has anti-oxidants.
M ﬁ G_j These are the few uses of marine algae.
N\ W, 7



Medicine/Pharmaceutical S
Alginates provide controlled release to oral solid 50
medications, gastric reflux control, thickening and

stabilization to oral liquids such as cough medicine as

well as being used in wound care.

Microbial Labs Oral Medicines

Red Algae Cell Walls

Agar, derived from the cell walls of some red algae, has been a mainstay
of bacteriological investigations since 1900. Bacteria are plated onto
agar preparations in petri dishes or test tubes and cultured for study.

Cosmetics
Whole seaweed is milled and added to bath water as a skin treatment.
Crushed seaweed or seaweed paste is added to a large variety of
preparations such as facial masks, body gels, creams and shampoos.
vv are used in toothpastes, shampoos, hair conditioners, shaving
products and skin cleaners.

)

e

Creams Shampoos Toothpastes

Agriculture

Seaweed can be for garden soil. It can also be dried and ground into
fertilizer meal or processed and made into seaweed extract, which is
then diluted for use. Seaweed fertilizer adds trace elements as well as
plant nutrients like potassium, nitrogen and phosphorus. Whole or
dried seaweed also adds organic matter.

ﬁ ® Potassium

Nitrogen

Fertilizer
Phosphorous
Industrial Use

Algins are present in a wide variety of products, including paints,
pigments, dyes and other finishes. They are used in fiber manufacture
such as paper, cardboard, filters and textiles. Charcoal briquettes are
bound together with them. Algins are present in explosives, pesticides
and fire retardants, including fire extinguishers.

Algins
I

| l !

Paints Paper Explosives




Marine Algae as Human Food - Marine algae which are rich in
protein, amino acids, vitamins, growth promoters, macro and micro
minerals, are consumed by Indians for centuries.

Proteins Vitamins

N\

/ \

Growth Macro & Micro
Promoters Minerals

Orientals prepare many dishes with it. Kombu,
Nori, Wakame are few delicacies from Japan.

£

Nori

Seaweed Salads, biscuits, pickles, soups are very popular all

over the world.
=

Seaweed Seaweed

Seaweed

Seaweed
Salads Biscuits Pickles Soups

Modern foods use marine algae as salt replacer, flavouring agents and
for blood sugar and weight management.

Aqua Culture - In fish feeds the use of marine algae started as feed
binder. But due to richness of nutirents the fish eating these seaweeds
achieved more weight, looked very atractive and were very healthy.

Can be used in prawn culture to check mortality and improve immunity.

Om' €

Dairy - It is a practise in many parts of the world that marine algae to
be used as feeding material for cows for extra fat and extra milk.

S
. BER)-

Products derived from marine algae improve health, immunity, fertility
and conception rate. It also can be used in cotrolling calf mortality.
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recommended dose
1Kg./ Ton of Feed.

311, 3rd Floor, Ascot Centre Co-op Soc.ltd.,

Marketed by : Sahar Road, Near Hiltone Hotel, Opp ITC Maratha Hotel. Manufacturing
° Andheri (East), Mumbai - 400099. Maharashtra, INDIA Unit Certified

EXOtlc Customer Care No. : +91 86550 68108. With

Biosolutions Pvt. Ltd. | E-mail : info@exoticbiosolutions.com Famigs V6

www.exoticbiosolutions.com




