Chapter 4 Processing technology of

vegetable oil
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« essential fatty acids
* linoleic acid

* linolenic acid
 arachidonic acid

an Important
source of energy




1. Varieties and Compositions of Vegetable

ollseeds
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1.1 Varieties of vegetable oilseeds
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+ Classification of oilseeds
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1.2 Structure of vegetable oilseeds
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triglycerides
1.3 Main components of oilseeds
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1.3.1 Oil GHB)

(1) Definition of Lipids (FgJ& KIE )

+ LlIpids are defined as ‘““a wide variety of natural products
Including fatty acids and their derivatives (steroids,
terpenes, carotenoids, and bile acids), which is soluble In
organic solvents such as diethyl ether, hexane, benzene,
chloroform, or methanol.”

» JEFRRRRE b — KR, BIEAEITR KX fﬁ*
Yo (INKEEE. %R, RAE PR, TR ,
MEBBETHEIBRMCEE. The. 2. K- EF'E?%

HT




1 of glycerol

~ CH,OCOR,
o |
[ oil } R,OCOCH
| o |
o CH,OCOR,

3 of fatty acids

V

[ triglyceride }




(2) Physical characteristics of oil
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+ Acid value iIs defined as the-mamber of milligrams of
potassium hydroxide required to neutralize the free
acids in 1g of sample.
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@) lodine value (M)

+ lodine value (IVV) measures the unsaturation degree of
lipid and Is defined as the number of grams of iodine
absorbed by 100g of lipid.
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®) Peroxide value GFEAG{ED

+ Peroxide value 1Is defined as the millimoles of
peroxidises per kilogram of sample.
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2 Pretreatments of vegetable oilseeds
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+ LIpids In nature are associated with other molecules
+ Interaction between lipids and proteins

+ covalent bonding among lipids, carbohydrates, and proteins.

+ [Therefore, to obtain triglycerides with high yield and
purity from a complex cellular matrix, different chemical
and physical treatments must be administered.

e
e

conditioning




2.2 Dehulling of oilseeds
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(O Compared with meat, hulls always contain low oil content .
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2 Some oilseed hulls contain high-melting waxes, pigments,
and gums. . °
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2.3 Cracking and conditioning of oilseeds
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2.3.1 Cracking or Particle size reduction
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2.3.2 Conditioning (&x{%)

+ 1 he purpose of conditioning
+ to adjust water content and temperature of oilseeds;
+ to produce suitable plasticity for oilseed;

+ to make the next procedure flaking easily.

at 70~80°C
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2.4 Flaking of oilseed (GH#}a9%5LI%)

+ Flaking of oilseed is the procedure to change the shape
from particles to flakes by mechanical force.
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2.5 Extrusion puffing of flaked cake
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+ Extrusion puffing of flaked cake is a procedure that makes
the cake Into porous pellets with a high bulk density by
heating, homogenizing, and shaping with a extruder.
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« The purpose of extrusion puffing G¥EBALEIE T -

(1) Increasing bulk density and porosity, completely
damaging cell structures, and inactivating enzyme.
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« The purpose of extrusion puffing G¥EBALEIE T -

(2) Reducing ratio of solvent to meal, and increasing
extraction rate.
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« The purpose of extrusion puffing G¥EBALEIE T -

(3) Increasing concentration of miscella, and reducing
solvent level in wet meal.
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« The purpose of extrusion puffing G¥EBALEIE T -

(4) Improving crude oil quality.
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2.6 Heating and cooking of oilseeds
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+ 1 he purpose of proper heating or cooking:

(1) completely breakdown of the oil cells;
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+ 1 he purpose of proper heating or cooking:

(2) coagulation of the proteins to facilitate the oil and meal
separation;
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+ 1 he purpose of proper heating or cooking:

(3) insolubilization of the phospholipids;
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+ 1 he purpose of proper heating or cooking:

(4) destruction of molds and bacteria, inactivation of
enzymes;
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+ 1 he purpose of proper heating or cooking:

(5) drying to a suitable moisture content;
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+ 1 he purpose of proper heating or cooking:

(6) destroying or deactivating gossypol.
BB B £ e P R 35 12




3 Extraction method for oll
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Oil extraction mainly involves pressing the oil-bearing
material to separate crude oil from the solids rich In
protein, washing flaked or modestly pressed material with
solvent (almost always hexane).
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The defatted solids after pressing are known as cake and
after solvent extraction as meal.
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+ All oll recovery processes are designed:

@O to obtain triglycerides as free as possible from
undesirable impurities;
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@ to obtain a yield as high as possible, consistent with
economics of the process;
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® to produce cake, meal, or flour (finely ground meal),
usually high in protein content, of maximum value.
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Fig. 1 Conventional canola oil Canola seeds
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3.1 Hard pressing (HUAREMESIH)D

Hard pressing, or mechanical pressing, or hard screw
pressing Is the oldest oil recovery method.

P PR VA il o R B o 2 O — P ) Y 07 %

The olilseed, usually by various pretreatments to enhance

oil recovery, is pressed to squeeze the oil from the solids
known as cake.
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