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Major component of milk co
86.6% water, 5% lactose, 4.
protein, and 0.7% ash.

MIHOF components are enz



Caseln

Casein consists of 80% of the pr

Four main types: ag,_, dg,_ - and

Stability of the casein micelles at
negative charge & steric repulsio
on of k-casein
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Rennet

General Applicatio

Rennet Is a natural complex
In any mammalian stomach
mother’s milk.

Protec
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Rennet

History

Plant coagulation was used for fe
cheese since agent times in Portu

These plants can be found in sout

European countries used for chee Ing
but some do not consider them of uality.
Calf rennet (rennin)was widely us | the

1970s (Esteves 2001).

Vegeta
alternative.
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Rennet Preparation

The preparation of the lamb ren
(Irigoyen,2000) is collected and
ventilated place protected from i

Once dried, the fat is removed fr
external surface and cut Iinto cu
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Chymosin (Rennin)

Chymosin is added in the manuf
cheese.

Chymosin Is a proteolytic enzym
by chief cells in the stomach.

It Is secreted as an inactive proe

1zed

away of the mi

_



=T

, Chymosin Coagulation

L‘*W ____lLeads to a decrease In the zeta potential o
~5-7 mV (—50%).
Reduces the electrostatic repulsic
rennet-altered micelles.

Removal k-casein results in dec
hydrodynamic diameter by ~5n
stabilization, coagulation & curd

aves k-casein of t
Phe-Met bor
2004).
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L}W Casein curd obtained from the coag

Casein Curd

Facilitated with the addition of chymosin.
Milk sour naturally will also produce casel

Casein curd products: cottage cheese, g
paneer, yoghurt, sour cream and cultured

Casein cheese curd: an important step in
making.

Casel . Separated from w

Cheese range fro cheeses to

hard cheeses (Wise
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Whey

L}'ﬂ Whey protein represents 18-20% of total milk nitrogen

content (Jovanovic, 2005).
B-lactoglobulin is major milk serum protein.

a-lactalbumin represents about 20% of the
protein.

Whey contains immune globulins & serum
enzymes.

B-lactoglobulin is rich in lysine, leucine, gl

protect

Gelling
structure, hardne
of new products (Sp
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Whey- Uses

Functional foods & nutraceutical have become of
Increasing interest (Beaulieu, 2007).

An Interest in non-fat yogurt have been
demonstrated(Sahan,2008)

Whey protein have multiple functions such as
foaming, gelatin, and emulsification and have
water-binding and high solubility (Beaulieu,2007).

The gelling has been used to impart creaminess
& superior texture to soups & sauces & used In
salad dressing & mayonnaise type products
(Jonson,20002).

Potential new proad
that could provide n
new consumers.

Flavored cheese whey
Ith benefits and attract




Glycomacropeptide (GMP)

Glycomacropeptide formed during
enzymatic coagulation of milk usin

It releases to milk serum due to th
of k-casein peptide catalyzed by r
cheese.

with various bi
sweet whey (Tul
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Benefits of GMP

Products containing GMP cited as potential to
helping with diabetes, obesity, and
hypercholesterolemia (Etzel, 2004).

GMP may inhibit intestinal infection/intoxication
(Bruck,2006).

May inhibit cariogenic, plague-formation bacteria
that cause tooth enamel demineralization and
subsequent enamel remineralization (Aimultis,
2004).

GMP may Inhibit activation of immune cells and
could potentially ser s an anti-inflammatory effect
on inflammatory bo ease (Daddaoua, 2005). *

Further research & lals must be done
document any of th Ith benefits.




Justification

Products made from casein curd: cheeses & yogurt cheeses.

Steady increase in per capita production & consumption of
natural cheese since 1980 (International Dairy - Foods Assoc,
2007).

3.2% increase In sales & consumption of cheese from 2005 to
2006.

Consumption increase of 6.7% yogurt from 2005 to 2006
(International Dairy Foods Assoc, 2007).

Curds can be used for new product lines.

Type & texture of casein curd influences the type & quality of
the product.

Soft curds used: drinkable & fermentable drinkable products.
Firm curds used: chewable & fermentable chewable products.

Changing curd texture: financial implications dictated by type
of product to be manufactured & contribution to product yield.

Chymaosin coagulation may influence yield of GMP.

Investigate potential be r several medical conditions:
diabetes, obesity, hype olemia, Intestinal infection/
Intoxication, reduce de Ies(Etzel,2004,

Burck,2006, Aimutis, 2 and Neeser, 1984).
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Objectives

To study influence of chymosin ¢
time on physical characteristics

To elucidate effect of chymosin
time on the chemical attributes
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MATERIALS
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EXperimental design —
Completely randomized design

Casein Curd and GMP manufacture will b
on the same day but the treatments will
various days.

Treatments — chymosin coagulation tim
150 minutes.

Control — chymosin coagulation time ty
cheese manufacture, 30 min.

All thr the
exper

All ph microbiologi

be con 1) casein

1l be ¢

curd and GMP m

3 times)



hymosin coagulation, curd and GMP
manufacture

To 1 gal of fat free milk add food grade 6N E
between pH 4.5-4.6.

Casein allowed to precipitate & cook slightly until

Casein separated & drained completely from whe
several layers of cheese cloth.

Casein will be washed three times with 1N HCI.

Casein will be dispersed in a sodium citrate & ca
solution.

Casel
Homa

Casei
added

Left und
Coagulum was obta
Curd and GMP will be ¢

i C.
using

ed well & NaOH added until

2quilibrate at 32

of cheese cloth.

F
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Caseln curd: Physical Analyses

Apparent Viscosity

Viscometer will be used to
apparent viscosity of the cu

Brookfield Wingather softw
used to collect data.

program.
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2.Color Measurements

The L*, a*, b*, C*, & h values
recorded using the Hunter Lab
colorimeter.

Color recording conditions will
and 10° observer.

version 4.




J Chemical analyses

The pH electrode will be c
using pH buffers 7.00 and
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2. Titratable Acidity

A sample of 9 gram will be mea:s ) a

100 mL beaker.

Twice the amount of LG water &
will be added

The

0.5
added &
to the first per

ple

Insed In a k
ly.
2N in‘

droxide
Je to pink.
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1 3. Moisture:

Moisture of casein curd will be measure
sample into a container.

Sample will be place in a steam bath for
minutes and later in an air oven at 105°
weight.

The

cooled to roo

using th
e after

(Sample



S

L7~ 1. Total Plate Count

T

Microbiological analyses

Standard plate count will be per
using Plate Count Agarr.

Serial dilution of the samples w
using 0.1% w/v phosphate steri

Plated, on Plate Count Agar, In

will be counte
counter




l 2. Coliform

' oliform Petrifilms will be use
Samples will be diluted in 10
The petrifliims will be inocule

of sampble

Pet
hou

Red C
(Davidson, 2C

bated ¢




;_ﬂ 3. Yeast and Mold:

st & mold count will be ¢
using the yeast and mold pe

The petrifi

vill be Incuba
5d /
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GMP Yield

Amount of liquid GMP obtained willk

Trinitrobenzenesulfonic Acid (TNBS
be used in analyzing a sample of G

1.0 ml of the sample analyzed (at a
of 0.01-0.87u mol/ml).

1.0 ml. of 4% sodium bicarbonate a
0.1% TNBS solution will be mixed.

Sample ot In the dark at 4
hours red at 340

on

acidif ed volume
(Sata ch, 1967
3 readi vill be
the above meth

This will be read
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GMP Purity

Following peptide concentration determination
by the TNBS method, the purity of GMP will be
evaluated by gel electrophoresis as follows.

GMP wasbe dissolved in water. Sample buffer
was added to an aliquot of the GMP solution.

The mixture was boiled in a water bath for 5
minutes, cooled, centrifuged and loaded on a
gel for electrophoretic separation.

Electrophoresis separation will be performed
according to the manufacturer’s instructions.

The gel will be sta with Coomassie Blue,
destainer, and int nalyzed for the
presence of GMP eptide or
protein impurity.




Statistical analyses

o

Data was be statistically an
(One-Way Analysis of Varia
standard deviation, differen
and Multi Analysis of Varian
| Test) using the
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