


VACUOLAR SYSTEM OR VACUOM

Non-living component, specific only for vegetal cells
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VACUOM

All vacuoles of one cell form the vacuom.

The vacuole is as a storehouse of water and
a lot of different chemical compounds;

The vacuole is filled with a fluid called cell-
sap or vacuolar sap.

The vacuole is surrounded by membrane
called tonoplast.

Tonoplast (gr. tonos=tension)

- is biological membrane, consisting from
proteins, and lipids, membrane thickness -
50A.

- with differentially permeability.



Cell-sap or vacuolar sap

* Reprezints the products of protoplast activity:
= With different chemical compounds:

- organic (organic acids and their salts,
carbohydrates, proteins, alcaloids, tannins,
anthocyanins, heterosides...);

- anorganic (minerals) (sulphates,
chlorides, phosphates, nitrates etc.)

= The chemical compounds may be: dissolved,
colloidal, insoluble or in suspension.

* The chemical products may be as store
nutrients or excretion product (waste).

= The tonoplast and cell-sap helps maintain
turgor



Juvenile cell

In the juvenile cells there are a
lot of small vacuoles

Mature cell

During cell-growth the small vacuoles begin
to fuse together, and finally in the mature
cell, they form one large central vacuole
which occupies the major part of the cell.



THE MAIN ROLE AND FUNCTIONS OF VACUOLES:

* Important biological rol in cell physiology
and cell nutrition (osmosis, turgor);

* activ role in the water changing;
* The place for different metabolic reactions;
* The place house of different store substances

(!'! Very important for pharmacist
specialists)




THE MECHANISM OF VACUOLE WORKING

Hypertonic Isotonic Hypotonic
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ERGASTIC INCLUSIONS




ERGASTIC INCLUSIONS

e NON-LIVING constituents;
 Are formed as a products of protoplasm metabolism;

* May occur in vacuoles, or cytoplasm (plastids,
lysosomes, spherosomes) or even in the cell-wall.

* Include a number of compounds of varied nature.
« After their aggregate state, inclusions are;
- hydrophobic /haidraufavbik/, fatty inclusions: lipids,
vegetal fatty, volatile oils, and oleo-resines.
- hydrophylic like as: flavonoids, including
anthocyanins, alkaloids...

- solid substances may be organic or inorganic as
amorphous /amo.fas/ substances or as crystals.




Role of the ergastic inclusions

- May be as  Dbiologically active
substances: tannins, volatile oils,
resins, gums, anthocyanins...

- May be as good  criteria for
microscopically identification of
vegetable drugs and MP.



1. Starch granules (grains)

* Consist from insoluble carbohydrate starch;

* Starch is a polymer of glucoses (photosynthesis
product) as 2 components: amylose and
amylopectin (amylose is more soluble in water
than amylopectin);

* Are very abundant in the cells of storage tissues;
* Turn in deep blue with iodine solution.




Structure of the starch grain:

* The center of grain formation is called hillum.

* Surrounding hiullum there is a number of successive
[sak Ises.Iv/ stratified amylogenous layers

Stratified amylogenous layers



Types of starch grains according the hillum
position:

* concentric — hillum in the center of starch grain,
and with concentric stratification (maize, pea,

» eccentric /ek sen.trik/— hillum in one side (lateral)
of grain and the amylogenous layers laid down on
one side also (potato).
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Scirpus maritimus (sea clubrush)




The shape of starch grains

Manihot esculenta,
.. Ro— manioc, Eng. Cassava,
(Brazil)

Y

L SAe0
" Metroxylon saqu.,
Eng. Palm plant (Guinea)



https://en.wikipedia.org/wiki/Metroxylon_sagu

The types of starch grains according mode of
their formation:

 simple — occur single in leucoplast with one hillum
(maize, potato);

« compound — several adjacent /3 dzei.sant/ grains in
the same leucoplast (rice, oat);

« semicompound - when 2, 3 or more adjacent grains
have some common external amylogenous layers




Some starch sources for
pharmaceutical industry



Starch from potato tubers-

Amylum Solani (Solanum tuberosum - family Solanaceae)
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Wheat starch - Amylum Tritici
(Triticum aestivum — fam. Poaceae)
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Starch from maize grains - Amylum Maydis
(Zea mays - family Poaceae)
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Starch of rice grains - Amylum Oryzae
(Oryza sativa - family Poaceae)

Compound grains from about 50 to 400 grains



https://en.wikipedia.org/wiki/Metroxylon_sagu

Amylum Phaseoli from been seeds
(Phaseolus vulgaris, family Fabaceae)




Tapioca is a starch extracted from cassava root
(Manihot esculenta)

In Brazil, Portuguese and Spanish , West Indies, and continents of
Africa and Asia, including the Philippines and Taiwan



https://en.wikipedia.org/wiki/Starch
https://en.wikipedia.org/wiki/Cassava
https://en.wikipedia.org/wiki/Colonial_Brazil
https://en.wikipedia.org/wiki/Spanish_Empire

Sago starch

Sago palms (Metroxylon sagqu)
in New Guinea, East Indies



https://en.wikipedia.org/wiki/Metroxylon_sagu

Role of the starch grains

* Biological — source of nutrition for plants;

 Source as aliments for human and foods for
animals;

 Raw materials for medicines;

* Applicative role — the shape, type, sizes,
location of the starch grains — good criteria
to identify the vegetable drugs and
medicinal plants.



2. Inulin

 |s carbohydrate, is a polymer of fructose
molecules and it is in colloidal form in the cell
vacuole.

 |nulin is a starchy substance found in a wide
variety of fruits, vegetables, and herbs, including
wheat, onions, bananas, leeks, artichokes, and
asparagus, but more characteristic for
Asteraceae (Inula helenium, Dahlia
sp., laraxacum officinale), Campanulaceae,
Liliaceae families.



https://en.wikipedia.org/wiki/Polymer
https://en.wikipedia.org/wiki/Fructose

Sferocristals of inulin in
the tuber-roots of
Dahlia variabilis




3. Aleurone grains

e are accumulated in the store parenchyma of
seeds such as:

Phaseolus vulgare - beens Grains of cereal



4. Fatty oils, essential (volatile) oils,
resins

* Fatty oils — organic substances with lipid
nature accumulated in store parenchyma of
some seeds:

Junglan regla IN Cucurbita pepo Arachis hypogea

nuts pumpkin peanut



Volatile oils:

They have the ability to volatilize;

With specific flavor determined by chemical
composition;

Are accumulated as micro drops in special
structures of secretory tissue in the organs
of species from families: Lamiaceae,
Rutaceae, Myrtaceae, Valerianaceae,
Asterceae




Volatile oils

Schysogenous cavity in the leaf of Eucalyptus globulus



Mentha piperita, Pepper mint plant
4 -9

Glandular hairs with 8-cells gland
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Lysigenous cavity



Gemeiner Dill.

Anethum

graveolens,
dill plant

Secretory channels

/




1mn

Resines in the res

fers

i

channels of con




in the conifer stem

Resin cannels

David Webb



S. Latex:

> is a emulsion of polymer microparticles in an
agueous medium.

» is a milky fluid found in 10% of all flowering plants
(angiosperms). It is a complex emulsion consisting
of proteins, alkaloids, starches, sugars, oils, tannins,
resins, and gums that coagulate on exposure to air.

» is usually exuded after tissue injury.

» Is white in most plants, but in some plants may be
yellow or orange. Species form fam. Papaveraceae,
Euphorbiaceae, Asteraceae


https://en.wikipedia.org/wiki/Emulsion
https://en.wikipedia.org/wiki/Polymer
https://en.wikipedia.org/wiki/Microparticle
https://en.wikipedia.org/wiki/Aqueous_medium
https://en.wikipedia.org/wiki/Aqueous_medium
https://en.wikipedia.org/wiki/Aqueous_medium
https://en.wikipedia.org/wiki/Fluid
https://en.wikipedia.org/wiki/Angiosperms
https://en.wikipedia.org/wiki/Protein
https://en.wikipedia.org/wiki/Alkaloid
https://en.wikipedia.org/wiki/Starch
https://en.wikipedia.org/wiki/Sugar
https://en.wikipedia.org/wiki/Vegetable_oil
https://en.wikipedia.org/wiki/Tannin
https://en.wikipedia.org/wiki/Resin
https://en.wikipedia.org/wiki/Natural_gum

Latex in Poppy plant







6. SOLID INORGANIC INCLUSIONS

Resulting from protoplast metabolic activity and can
be:

CaCO3;

CaS04;

Ca3(P0O4)2;

Mg3(PO4)3.

Characteristic for species from families:

Urticaceae, Cucurbitaceae; Rutaceae, Asteraceae



7. SOLID ORGANIC INCLUSIONS

* Calcium oxalate is deposited as crystals in
the cell vacuoles.

* The forms of crystals differ according
taxonomy position of plant;

* In one cell may co-exist some types of
crystals.



Some types of calcium
oxalate crystals



1.Sand crystalline oxalic

Atropa belladonna, Belladonna plant



2. Octahedral / pk.te hi:.dral/ and druze of
oxalate calcium in the leaf stalk of
Sp.Begonia rex




Isolated octahedral /ok.ta hi..dral/ crystals and druze — in the leaf stalk of Begonia rex



Druze (rozete)



)

ruze in Juglans regia




3. Different geometrical forms of solitary
crystals in the dry bulb scales of onion

Allium cepa
A )
'fk. 4
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Prysmatic, cubic...



Ananas sativus




5.Raphides are bundles of narrow, elongated needle-
shaped crystals, usually of similar orientation, with
pointed ends at maturity.
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Aloe arborescens



Raphides of potassium oxalate in the‘rhizome

of Tamus communis | b
Toxic ! e B




Raphides in the Lily of the valley leaf,
Convallaria majalis




Raphides in an isolated Vacuole seen with
crossed Polarizers

David Web§j



Cissus juttae



* Biological:Nutritive, protection;

e General: raw material for
pharmaceutical industry, aliments
and cosmetics;

* Diagnostic rol: the good criteria to
identify VD and MP.



* With unitaty membrane:

Endoplasmic reticulum; Golgi body;
Lysosomes; Peroxisomes; Vacuoles.

 With double membranes:

Plastids; Mitocondria; Nucleus.



Endoplasmic reticulum (ER)

* forms an interconnected network of flattened,
membrane-enclosed sacs or tube between
nuclear membrane and plasmalema.

Call Membrane

Nucleus o ooth ER

Cell Wall Chioroplast

Vacuole. ¢ ——n Golgi Body



Distinguish 2 types of ER:
smooth and rough ER

The smooth ER consists of tubules, which are located near the cell

periphery. Participates in synthesis and storage of volatile oils, resins, lipids,
steroids and transport the substances to cell wall formation.

Rough ER synthesizes proteins. It also metabolizes carbohydrates and

regulates calcium concentration, and attachment of receptors on cell
membrane proteins. _
Smooth ER 5

Nuclear
envelope

Ribosomes



Endoplasmic reticulum




Golgi body

 a membranous complex of vesicles, vacuoles, and
flattened sacs in the cytoplasm of most cells:
involved in intracellular secretion and transport;

 Schematically it consists of 2 types of elements:
dictyosomes si golgi vezicules.

1/

Cis face—
“receiving” side of
Golgi apparatus

Transport vesicle
from rough ER
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The Golgi body has a number of functions:

including sorting and processing proteins. Proteins are

synthesized in the RER, then they travel to the Golgi
body. The Golgi body is also responsible for
determining which proteins are to be transported
outside the cell.

Participates to the formation of primordial, primary and
secondary cell wall;

In the formation of mucilage and gum;
Regeneraion and new formation of the plasmalemma;

Transport of different substances through golgi
vesicles in the special area.



Lysosomes

* A cell organelle that is surrounded by a membrane,
has an acidic interior, and contains hydrolytic
enzymes that break down food molecules, especially
proteins and other complex molecules.

* Lysosomes fuse with vacuoles to digest their
contents. The digested material is then transported
across the organelle's membrane for use in or
transport out of the cell.

Cell

) Wall
Golgi

Complex Vacuole

) Membrane
Endoplasmic
Reticulum

Lysosome

Mitochondria

Cytoplasm
Mucleus

MNucleolus Chloroplast



Ribosomes

amembranic organelles

 a tiny, spherical organelle
occurring in great numbers
In the cell cytoplasm (freely, in
small clusters, or attached to
the outer surfaces of ER), and
functioning as the site of
protein manufacture.

*is a large and complex
molecular _machine, found
within all living cells, that
serves as the site of biological
protein synthesis (translation).

|



https://en.wikipedia.org/wiki/Molecular_machine
https://en.wikipedia.org/wiki/Molecular_machine
https://en.wikipedia.org/wiki/Molecular_machine
https://en.wikipedia.org/wiki/Translation_%28biology%29
https://en.wikipedia.org/wiki/Translation_%28biology%29
https://en.wikipedia.org/wiki/Translation_%28biology%29
https://en.wikipedia.org/wiki/Translation_%28biology%29
https://en.wikipedia.org/wiki/Translation_%28biology%29

Mitocondria

d The mitochondrion (plural mitochondria) is a
double membrane-bound organelle.

d Mitochondria can range from 0.5 to 1.0 pym in
diameter.

d Mitochondria play a critical role in the
generation of energy (ATP)

Vacuole  Cytoplasm

Nucleus Golgi

Apparatus

Nucleolus Chloroplasts

Cell
Membrane

Ribosome

Cell Wall Endoplasmic
Reticulum


https://en.wikipedia.org/wiki/Biological_membrane
https://en.wikipedia.org/wiki/Organelle
https://en.wikipedia.org/wiki/Micrometre
https://en.wikipedia.org/wiki/Micrometre
http://www.ncbi.nlm.nih.gov/books/n/cooper/A2886/def-item/A3183/

Structure of mitochondria

« Mitochondria are surrounded by a double-membrane system,
consisting of inner and outer mitochondrial membranes
separated by an intermembrane space.

« The inner membrane forms numerous folds (cristae).

 Inside there is the matrix or stroma (proteins, ribosomes,
AND, minerals, water and other.

ATP synthase

Intermembrane space
Matrix

Cristae
Ribosome

Granules

\ Inner membrane
Outer membrane
DNA



Nucleus

usually is spherical and occupies the central part of cell;

controls growth, metabolism, reproduction, and transmission of
genic characters.

The nucleus is surrounded by a nuclear envelope, which is a double
membrane comprised of an outer membrane and an inner membrane.

THE NUCLEUS INCLUDES:

- Chromosomes, consisting of DNA, which contains heredity information and
instructions for cell growth, development, and reproduction.

- Nucleolus, which is a dense structure composed of RNA and proteins . It helps
to synthesize ribosomes by transcribing and assembling ribosomal RNA.

Nucleus

- Nucleoplasm - the highly viscous liquid



http://study.com/academy/lesson/nuclear-envelope-definition-function-structure.html
http://biology.about.com/od/geneticsglossary/g/chromosome.htm
http://biology.about.com/od/geneticsglossary/g/DNA.htm
http://biology.about.com/od/molecularbiology/ss/rna.htm
http://biology.about.com/od/molecularbiology/ss/protein-structure.htm
http://biology.about.com/od/cellanatomy/p/ribosomes.htm
http://biology.about.com/od/cellularprocesses/ss/Dna-Transcription.htm

Cell division

* Direct (amitosis)
* Indirect

Mitosis (This process involves equal
distribution of genetic material).

Meiosis (in meiosis the genetic material is
reduced to half of the original).

IPIant cell




Melosis
°
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Differences...

MEIOSIS

MITOSIS

Homologous
chromosomes
pair up

Homologous
chromosomes
do not normally
pair up

Crossing over

No crossing over

Two cell divisions

One cell division

Four daughter cells Two daughter cells

Daughter cells
haploid (n)

Daughter cells
diploid (2n)




