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Butter Manufacture

Butter is essentially the fat of the milk. It is usu-
ally made from sweet cream and is salted.
However, it can also be made from acidulated
or bacteriologically soured cream and saltless
(sweet) butters are also available. Well into
the 19th century butter was still made from
cream that had been allowed to stand and sour
naturally. The cream was then skimmed from
the top of the milk and poured into a wooden
tub. Buttermaking was done by hand in butter
churns. The natural souring process is, howey-
er, a very sensitive one and infection by for-
eign micro-organisms ofien spoiled the result.
Today's commercial buttermaking is a product
of the knowledge and experience gained over
the years in such matters as hygiene, bacterial
acidifying and heat treatment, as well as the
rapid technical development that has led to
the advanced machinery now used. The com-
mercial cream separator was introduced at the
end of the 19th century, the continuous churn
had been commercialized by the middle of the
20th century.

Definitions and Standards

Milkfat

the lipid components of milk, as produced by
the cow, and found in commercial milk and
milk-derived products, mostly comprised of tri-
glyceride.

Butterfat

almost synonymous with milkfat, all of the fat
components in milk that are separable by
churning.

Anhydrous Milkfat (AMF)

the commercially- prepared extraction of
cow's milkfat, found in bulk or concentrated
form (comprised of 100% fat, but not necessar-
ily all of the lipid components of milk).
Butteroil

synonymous with anhydrous milkfat; (conven-
tional terminology in the fats and oils field dif-
ferentiates an oil from a fat based on whether
it is liquid at room temp. or solid, but very arbi-
trary).

Butter

a water-in-oil emulsion, comprised of >80%
milkfat, but also containing water in the form
of tiny droplets, perhaps some milk

¥

solids-not-fat, with or without salt (sweet

texture is a result of working/kneading during

The principal constituents of a normal salted
butter are fat (80 - 82%), water (15.6 -
17.6%), salt (about 1.2%) as well as protein,

calcium and phosphorous (about 1.2%).

Butter also contains fat-soluble vitamins A, D
and E.

Butter should have a uniform colour, be dense
and taste clean. The water content should be
dispersed in fine droplets so that the butter
looks dry. The consistency should be smooth
so that the butter is easy to spread and melts
readily on the tongue.

The buttermaking process involves quite a
number of stages. The continuous buttermaker
has become the most common type of equip-
ment used.

The cream can be either supplied by a fluid
milk dairy or separated from whole milk by the
butter manufacturer. The cream should be
sweet (pH >6.6, TA = 0.10 - 0.12%), not
rancid and not oxidized.

If the cream is separated by the butter manu-
facturer, the whole milk is preheated to the re-
quired temperature in a milk pasteurizer
before being passed through a separator. The
cream is cooled and led to a storage tank
where the fat content is analyzed and adjusted
to the desired value, if necessary. The skim
milk from the separator.

is pasteurized and cooled before being
pumped to storage. It is usually destined for
concentration and drying.

From the intermediate storage tanks, the
cream goes to pasteurization at a temperature
of 950C or more. The high temperature is
needed to destroy enzymes and micro-organ-
isms that would impair the keeping quality of
the butter.

If ripening is desired for the production of cul-
tured butter, mixed cultures of S. cremoris, S.

lactis diacetyl lactis, Leuconostocs, are used
and the cream is ripened to pH 5.5 at 210C
and then pH 4.6 at 130C. Most flavour develop-
ment occurs between pH 5.5 - 4.6. The colder
the temperature during ripening the more the
[flavour development relative to acid produc-
tion. Ripened butter is usually not washed or
salted.
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In the aging tank, the cream is subjected to a
give the fat the required crystalline structure.
The program is chosen to accord with factors
such as the composition of the butterfat, ex-
pressed, for example, in terms of the iodine
value which is a measure of the unsaturated
fat content. The treatment can even be modi-
fied to obtain butter with good consistency de-
spite a low iodine value, i.e. when the unsatu-
rated proportion of the fat is low.

As a rule, aging takes 12 - 15 hours. From the
aging tank, the cream is pumped to the churn
or continuous buttermaker via a plate heat ex-
changerwhich brings it to the requisite temper-
ature. In the churning process the cream is vio-
lently agitated to break down the fat globules,
causing the fat to coagulate into butter grains,
while the fat content of the remaining liquid,
the buttermilk, decreases.

Thus the cream is split into two fractions:
butter grains and buttermilk. In traditional
churning, the machine stops when the grains
have reached a certain size, whereupon the
buttermilk is drained off. With the continuous
buttermaker the draining of the buttermilk is
also continuous.

After draining, the butter is worked to a contin-
uous fat phase containing a finely dispersed
water phase. It used to be common practice to
wash the butter after churning to remove any
residual buttermilk and milk solids but this is
rarely done today.

Salt is used to improve the flavour and the
shelf-life, as it acts as a preservative. If the
butter is to be salted, salt (1-3%) is spread
over its surface, in the case of batch produc-
tion. In the continuous buttermaker, a salt
slurry is added to the butter. The salt is all dis-
solved in the aqueous phase, so the effective
salt concentration is approximately 10% in
the water:

After salting, the butter must be worked vigor-
ously to ensure even distribution of the salt.
The working of the butter also influences the
characteristics by which the product is judged
- aroma, laste, keeping quality, appearance
and colour. Working is required to obtain a ho-
mogenous blend of butter granules, water and
salt. During working, fat moves from globular
lo free fat. Water droplets decrease in size

during working and should not be visible in
properly worked butter. Overworked —butter
will be too brittle or greasy depending on
whether the fat is hard or soft. Some water
may be added to standardize the moisture con-
tent. Precise control of composition is essen-
tial for maximum yield.

The finished butter is discharged into the
packaging unit, and from there to cold
storage.

Different types of butter

Sweet Cream Butter

This is your basic butter, and the one you're
probably most familiar with. It's composed of
butterfat (somewhere between 65 and 80%),
water and some milk solids... but let's back up
a bit to how butter is actually made. You see,
butter happens when heavy cream has been
churned and churned, and all the tiny fat glob-
ules begin to clump together so tightly that a
solid spread forms. Extra liquid that separates
out during this process is called buttermilk,
and can be poured off for later use. Sound
easy? It is, and very rewarding at to make at
home if you've got a few extra minutes and
some very high quality cream on hand (a hand
mixer or immersion blender helps as well!).
Cultured Butter

This butter is neither a world traveller nor the
top student of your global studies class. By
"culturing" heavy cream - that is, adding live
bacteria to it - before churning, you get a
butter with a desirable higher-fat content,
making it richer and silkier to the tongue. The
bacteria also gives butter a more complex,
tangy flavor (mostly from lactic acid), and can
aid in digestion, which is great news for those
who steer clear of dairy to avoid an upset
tummy. Although it's most common in Europe,
cultured butter has been gaining popularity
and demand in the States over the last few dec-
ades, and several grocery stores stock both
salted and unsalted versions.

Whipped Butter

This butter has had milk and air whipped into
it, giving it a fluffier texture. Whether you
choose to buy it off the grocery shelf or make
it at home, whipped butter melts and spreads
move easily than regular butter, and can be a

good way to "stretch" butter when serving a
Y.
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crowd. It's also a great way to stretch butter
for dry toast!

Compound Butter

Fold in fresh herbs, garlic, or bold spices into
butter, and guess what? You've got a rich, fla-
vorful spread that's the perfect accessory to
everything from grilled meats and seafood to
oven-hot rolls. A scoop of herbed butter melt-
ing over grilled filet mignon, a side of melted
paprika butter to serve with Low Country Boil,
some cinnamon-spiced spread for your break-
fast muffin... the possibilities for compound
butter end only with your tastebuds and imagi-
nation!

Brown Butter

Remember when we said that your basic
butter is made up of butterfat, water and milk
solids? Well, when you heat butter in a hot
pan, the water in butter evaporates out- you'll
see this happening as it begins to bubble away.

AR

Next, you'll see the butter foam and progres-
sively turn darker while developing dark
brown flecks. This happens when the milk
solids, which consists of lactose sugar and pro-
teins, undergo the maillard reaction (the same
browning reaction that gives bread its nutty
crust!).

Clarified Butter or Ghee

To "clarify" butter means to rid it of anything
but the butterfat. Without that water, it has a
longer shelf life, and without the milk solids, it
has a higher smoke point for cooking. While
you can buy it at the store ("ghee" is a type of
clarified butter) it's very easy to clarify your
own butter at home, it's similar to making
brown butter, except at a lower temperature,
and you'll strain out the milk solids with a
cheesecloth after they've separated out onto
the bottom of the pan.
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PHASE CHANGE MATERIALS PRINCIPLE

HEAT STORAGE
v
. phase change materials . and temperature
Mhien bempembuie Increpses:; become liquid .. stabilises.

HEAT DIFFUSION

T @ L

When .. phase change materials -.and temperature
e become solid ... stabilises.
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System structure design

* Sensors

* The Zigbee wireless communication network
* Serial port converter

* The server and the internet
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Sensors

#Temperature control
#Humidity control

#Soil control

= Water-level

xLight dependent resistor: LDR

) Soil
Water level meisture
- Tempernture
Humidity W Iatensit
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Emerging Technologies in Agricultural Engineering (Innovations in
Agricultural & Biological Engineering)

N
; ; ;- ; =)
T h:s. boolft covers an array of issues on emerging agr:cul{ural 5
engineering and technology, featuring new research and studies. 2
The volume is broken into three parts: emerging technologies, §
Y

energy management in agriculture, and management of natural NN
- - - - - - \J .
resources, in which particular attention is paid to water ) %“g
: ) ¥ N 8
management, a necessary consideration for successful crop &~ Q“"
production, especially in water-scarce regions. j @ U
A d
§ &
Q OV
g Q

o 1381 0§ SaS L 1,216 Jgol 5l yoguai (0310 5
B Anbls . il 2> Cis el 51 35 Us yogezo

Postharvest Technology and Engineering: An Illustrated Guide [0 & 4.0 .' -
Post harvest is the time that begins with separation of commodity from
growing of production medium like fruits / vegetables from the plants, _
fishes from ponds etc. The term post harvest technology means the EFSEN) ] w
: . §
use of science and technology for the management of food
commodities including pre-cooling, grading, sorting, packaging, O51
transportation, storfzge, processing, c_znd development of improved | = "'e' G hn o) ’ o] gy &
product, preservation and marketing etc. The use of the EESERCISEFSEES 2 /
information generated by t he techniques of Post Harvest SESESCERNEIES S Englneer ’ng
Technology can ensure greater availability of a wide variety IR .
of food to the consumers with reduced post harvest losses.

[ 1% &%
'~ PoStHarvest
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Renewable Energy Engineering
Nicholas Jenkins, Janaka Ekanayake

This book provides a quantitative yet accessible overview of
renewable energy engineering practice and the technologies that will
transform our energy supply system over the coming years.

Covering wind, hydro, solar thermal, photovoltaic, ocean and
bioenergy, the text is suitable for engineering undergraduates as
well as graduate students from other numerate degrees. The
technologies involved, background theory and how projects are
developed, constructed, and operated are described. Worked
examples of the simple techniques used to calculate the output
of renewable energy schemes engage students by showing

how theory relates to real applications...

‘Prevention

)f post-harvest
food losses

Prevention of Post Harvest Food Losses: A Training Manual
(FAO TRAINING SERIES)

Introduction to agricultural engineering technology
Harry L.Field, John M. Long

Harry L. Field - John M. Long

M ; ‘ = The third edition of this book exposes the reader to a wide array of
— .“ B % engineering principles and their application to agriculture. It

I ntro d uction presents an array of more or less independent topics to facilitate

' . daily assessments or quizzes, and aims to enhance the students’
tO Ag Il CU|tU I'd I _ problem solving ability. Each chapter contains objectives,

En g ineerin g . worked examples and sample problems are included at the end

Te ch no I 0 of each chapter. This book was first published in the late 60's

gy by AVI. It remains relevant for post secondary classes in

A Problem Solving Approach Agricultural Engineering Technology and Agricultural
Fourth Edition _ Mechanics, and secondary agriculture teachers.
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