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Subject: «Fats and fat-like substances.Pumpkin seeds, peanut oil, flaxseed,
corn germ; evening primrose (aspen), coconut oil, palm; oil and freon extracts
of wheat germ, walnut, rose hips and chokeberry. Fish oil, solid animal fats.
Waxes. Lanolin, spermaceti. Products of soy processing (oil, protein,

phospholipids). ** - 4 years

1. Relevance of the topic

Fats (lipids) consist almost entirely of triglycerides of high molecular weight
fatty acids. They are accompanied by pigments, sterols, vitamins and some other
fat-soluble substances. Fatty oils of plants and fats of spare tissues of animals
represent along with carbohydrates the concentrated power and building reserve of
vital activity of an organism. Up to 90% of plant species contain spare fats in the
seeds. In addition to seeds, spare fats are often found in other dormant organs and
plant tissues. The accumulation of fat in plants can be quite significant: for
example, in domestic varieties of sunflower oil content reaches 60% by weight of
the nucleus, and in algae cells chlorella - up to 80% by dry weight. Plants with a
high oil content in seeds and fruits in the tropics and subtropics are represented
mainly by trees (palms, tung, castor, cotton, etc.), and in areas with a temperate
climate, they are mainly herbaceous plants (flax, sunflower, peanuts, etc.), less
often shrubs, and even less often trees. The sign of oiliness is genetically related to
a certain type of metabolism. Spare fats play an important role in protective
substances that help organisms tolerate adverse environmental conditions,
including low temperatures. Accumulated in the cotyledons of wintering seeds, fats
allow you to keep the embryo in the cold. Climatic factors - light, heat and
moisture significantly affect the efficiency of oil formation. which help organisms
to tolerate adverse environmental conditions, including low temperatures.
Accumulated in the cotyledons of wintering seeds, fats allow you to keep the
embryo in the cold. Climatic factors - light, heat and moisture significantly affect
the efficiency of oil formation. which help organisms to tolerate adverse

environmental conditions, including low temperatures. Accumulated in the



cotyledons of wintering seeds, fats allow you to keep the embryo in the cold.
Climatic factors - light, heat and moisture significantly affect the efficiency of oil
formation.

The properties of fats are determined by the qualitative composition of fatty
acids, their quantitative ratio, the percentage of free, unrelated to glycerol fatty

acids, the ratio of different triglycerides and others.

2. Learning objectives:
As a result of independent elaboration of this theme students should:

- know:
- basic information about macroscopic and macroscopic methods of analysis of LR
and LRS, which contain lipids
- effects on the human body, raw materials that contain lipids
- about the main sources of vegetable fats: pumpkin seeds, peanut oil, flaxseed,
corn germ; evening primrose (aspen), coconut oil, palm; oil and freon extracts of
wheat germ, walnut, rose hips and chokeberry.
- sources of animal fats: fish oil, solid animal fats. Waxes, lanolin, spermaceti,
soybean products (oil, protein, phospholipids).

- be able to:

- to carry out the macroscopic analysis of LRS which contains fats

- perform microscopic analysis of LRS, which contains fats

3. Materials for pre-classroom training of students.
3.1. Basic basic knowledge, skills, abilities that are necessary for independent
study and mastering of the topic and which are based on interdisciplinary

connections:

Ne | Discipline Know Be able
Ne
1 2 3 4
1. Botany Characteristic features of the | Use a microscope,
families of the studied plants. | prepare surface




2. Organic
chemistry

3. Analytical
chemistry

Morphology of stem, bark,
leaves, flower, fruit, root and
rhizome. Anatomical structure
of leaves, bark, fruit, roots,
rhizomes.

Physical and chemical
properties of polysaccharides,
glycosides, terpenoids,

derivatives of aromatic series,
heterocycles.

Methods of acid - base
titration (neutralization) and
permanganatometry

preparations and

cross-sections.

Carry out qualitative
reactions; purification
of organic
compounds.

Work with analytical
balances, measuring
vessels,
photoelectrocalomete
r, use methods of
chromatography on
paper and in a thin
layer of sorbent.

3.2. Contents of the topic.

Structural and logical scheme of the content of the topic

Classification of fats

Vegetable oils nimal

peanut rose
flax choke
coconut corry ger
palm pumpkin|se
walnut (oil, prgtein,

berry solid animal fats
anolin, Spermacet)
soybean products
hospholipids)

evening primrgQse biennial
oil and freon extracts of wheat germ

3.3. Recommended Books:

8. Literature

Basic literature

1. ®apmaxkornosia: niapyynuk (I—III p. a.) / I.A. bo6kosa, JI.B.
BapsiaxoBa. - 3-€ BujaHHA BceykpaiHCbke creniajizoBaHe

BUAAaBHUITBO «MeaunuHa» 2018, 504-c.



2. ®apmakornosis: 0a30BUi MAPYYH. Ui CTyA. Bull. (apmali,. Hapu.
3aki.(dapmai. ¢-tiB) IV piBas akpemutanii / B.C. Kuciuuenko, 1.O. XKypasenb,
C.M. Mapuumun Tta iH.; 3a pen. B.C. Kuciuuenko. — XapkiB: H®aV: 3omnori
cropinkwu, 2015. - 736 c.

3. HaBuanpuuit nocionuk 3 aucuuruiian «®apmakornosis» / S. B. PoxkoBcbkuii,
b. B. Ilpucrymna, 1. A. boiiko, H. B. I'epacumiok, B. B. UepHoroptok -: Meronuuna
po3podka kadeapu dhapmakoruosii OHMenV. — Oneca: OHMenV, 2019 — 51 c.

4. JlepxaBna ®apmakoness VYkpaimum: B 3 T. / JlepkaBHE MIINPUEMCTBO
«YKpaiHChKUI HAyKOBHUH (papMaKOMEHHUN IIEHTP SIKOCTI JIIKAPCHKUX 3aC00iBY». —
2-¢ BuA. — XapkiB: JlepkaBHEe MIANPHEMCTBO «YKpaiHCHhKUI HayKOBHI
dbapMakoneHui HEHTP AKOCTI JIIKapChbKUX 3aco0iBy, 2015. — T. 1. — 1500 c.
Additional literature:

1 [HepxaBna ®apmakones VYkpainu: B 3 T. / J[lepxaBHe mNiANPUEMCTBO
«YKpaiHChKMI HAYKOBHUU (papMaKONEeWHUN LEHTP SKOCTI JIKApChbKUX 3aCO0IBY. —
2-¢ Bun. — XapkiB: JlepkaBHe MANPUEMCTBO «YKPATHCHKHA HAYKOBHM
dbapmakonenHui EHTP SIKOCTI JIIKapChKUX 3aco0iBy, 2014. — T. 3. — 732 c.

2. IlpakTtukym 3 iaeHTUdIKAIIT JTIKAPCHKOI POCTUHHOT CUPOBUHHM: HaBY. 1mocib. / [B.
M. KosansoB, C. M. Mapuumun, O. II. XBopoct Ta iH.] ; 3a pen. B. M.
Koanwoga, C. M. Mapuumiun. — Teprominbs: TJIMY, 2014. — 250 c.

3.4. Guidance card for self - study of a student with
using the literature on the topic:

Basic

Ne Instructions Answers
task
1 2 3 4
1 Disassemble | Write down the Latin names of corn and the
::R and LRS oil obtained from this plant
or
2 | receiving Give a botanical description of common

oil

Characteristics and chemical composition
of corn oil ....ocvveiiiii

Biological action and use of corn oil




Write down the Latin names of soy bristles
and the oil obtained from this
0] F: T |

> Give a botanical description of soy bristles
6 - - - -y .
Characteristics and chemical composition
of soybean oil .........cccoovrinens .
7
o Biological action and use of soybean oil

3.5. Materials for self-control.

3.5.1. Questions for self-control.

1. Definition of "lipids".

2. The distribution of fats in the plant world and the resources of the studied
raw materials.

3. Morphological characteristics of plants containing lipids, their habitats
(areas of cultivation), habitats.

4. Fats consist of triglycerides of fatty acids. Write the general formula of
triglycerides.

5. Chemical composition of LRS of the researched topic.

6. Measures for the protection and rational use of medicinal plants contain
lipids.

7. What factors affect the process of formation and accumulation of fats in
plants.

8. Name the chemical process of fat spoilage during storage in adverse
conditions and what indicators characterize this process.

9. Ways of use and medical application of LRS containing lipids.

10. Name the climatic factors that have a significant impact on the efficiency

of oil retention.

3.5.2. Test tasks for self-control.




1. Which of the following indicators is one of the most important for the

qualitative assessment of oils, which gives an idea of their ability to dry and

reflects the content of unsaturated acids:

A. iodine number

B. acid number

C. the number of saponification
D. ethereal number

E. chloroform number

2. Name the plant, the seeds of which contain 45-47% of fatty oil, 1-2% of

the alkaloid theobromine and traces of caffeine.

fruits:

A. chocolate tree
B. almonds

C. sunflower

D. flax

E. ricin

3. Which tropical or subtropical plant has a high oil content in seeds and

A. palm tree
B. flax
C. sunflower
D. corn

E. almond tree

4. The oil of which plant is obtained by pressing and it resembles ghee

(different density), yellow, has a pleasant smell and taste ("nut"):

A. palm oil

B. cedar oil



C. cocoa butter
D. hemp oil

E. soybean oil

5. Non-drying fatty oils are used as solvents for injectable drugs. Name the
medicinal plant that is the source of this type of oil:

A. Amygdalus communis

B. Helianthus amiuus

C. Salvia officinalis

D. Inula helenium

E. Zea maydis

6. One of the indicators of authenticity and quality of fatty oil is insolubility
in alcohol. Specify the fatty oil, which is an exception and must be soluble in
ethanol:

A. Oleum Ricini

B. Oleum Maydis

C. Oleum Lini

D. Oleum Persicorum

E. Oleum Olivarum

7. Peach oil is used as a solvent for injectable drugs (camphor, hormones).
What fatty oil can replace peach oil:

A. Oleum Amygdalarum

B. Oleum Ricini

C. Oleum Helianti

D. Oleum Maydis

E. Oleum Gossypii

8. The main component of oils that do not form a film (do not dry out) are



glycerides:
A. oleic acid
B. linolenic acid
C. elaidic acid
D. linoleic acid

E. arachidonic acid

9. Almond oil is used in the manufacture of a number of dosage forms. The
method of obtaining this oil is:

A. pressing

B. enfleurage

C. distillation with water

D. distillation with water vapor

E. sublimation

10. The seeds of which plants contain from 40 to 55% of fatty oil and a large
amount of the enzyme lipase, which breaks down fats.

A. castor oil

B. flax

C. sunflower

D. soy

E. corn
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