Pharmacognosy
PREPARATION OF CRUDE DRUGS
FROM MEDICINAL PLANTS

Cultivation, collection and processing of
herbal drug
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of drugs for commercial

Preparation
market

. Crude drugs: undergo only drying and
preparation by grinding.

« Preparation of drugs for commercial market

includes:
1. Collection
2. Harvesting \».es
3. Drying @)aierilg\/yagmrkcir?plete drying operation)
4. Garbling — i /20
5. Storage and preservation

Collection of medicinal plants

@ Time of collection affects both quality and quantity of
active constituents.

It has been found that active constituents in plants

vary in amount and nature throughout the year so

Seasonal Collection is required.

e e

p- =1

For example: Rhubarb contains no anthraguinone in

winter, instead it contains anthranols, In summer,
cad=<*?  anthranols are oxidized to anthraquinones (active

Locm constituent) so Rhubarb collection must be in
o — SUR—
Lom e SUMMer.
—————
O\v-k k(“‘\ .
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Collection of medicinal plants

LN > RS
° 2 Time Of the Day ¢ love
eFlowers : Morning e :§5=

- eLeaves (exceptions are available) : afternoon

3. Stage of maturit\g?nd age:
'/‘I\e‘z un?yP®
- Clove: buds

- leaves: at flowering stage.

exn $29°¢

Collection of plant materials:

« Suitable time for collection the amount of a

constituent is usually noiconsta_nt throughout the life

o ot
Ofa plant. ext  folrate , 9gerjev

* B Roots and rhizomes should be collected in the raining

season. In most cases they must be washed free of
&' adhering soil and sand.

. * BBark should be collected in the dry season.

* [ leaves should be collected at the flowering stage. ex: S
S —_— N T V) '

* B Flowers should be collected when fully developed ... . ...
and also in the morning after the morning dew had =~ 74

i\~ evaporated. @ Fruits and seeds should be collected
N§

<
FF‘,;J\.

cere™

—

When fU| ripe,’\’\é p».“) lcv.-':()ed bul m\life(f

* B'Whole plant should be collected during flowering
stage
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* Generally, when .aanaLLLeaLhelej_Qple_state of
development, it is assumed that the targeted active
constituent is in highest concentration:

.Roots and rhizomes collected at the end of the
‘ r(}\, vegetatlon period (in autumn).
r(, /}v" —’———‘~——/""_—‘ —

e ? ® 2.Bark is collected in the spring.

3.Leaves and herbs are collected when photosynthesns is
most active and before fruit maturation—~ (Arce~ Gilidona ]

4.Flowers are usually gathered when fully developed.

O.Fruits and seeds are collected when fully-grown but
unripe.

6. Seeds: fully matured and before the fruits have opened

—~— T
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)/ = k> Preservation

[ « Preservation aims at limiting decomposition processes
as much as possible.

e The plant material must first be preserved so that the
active compounds will remain unchanged during
transport and storage.

Factors that might affect the quality of crude drugs:
17 Light
2. 6;(7g_en . _

3. Attacks by insects (this can be achieved by using
methyl bromide or heating up to 65C

4.Low Temperature
it EA i bl

Preservation of plant materials

. After collection, the plant material must first be
preserved so that the active compounds will
remain unchanged during transport and storage.

'* The most common method for preserving plant
e o material is drying. Living plant materials have
' ,9:;,\7; "high water content:
- +®[ Leaves may contain 60-90%
\//;{;ZO Roots rhizomes 70-85%
7 «® R Wood 40-50%

O Seed contains 5-10%
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Drying of crude drugs

Aim of drying: '
1. Remove moisture since it fW¢

to microbial growth

2. w Y LI
3. Prevents enzymatic action .5 zy/v)
4. Prevents bacterial action. ™"
5. Prevents chemical changes
6. Fixes cost. 1e:s g

7. To facilitate their grinding. —

8. To reduce their size and weight.

(O\SYQ ,:“0 [

Drying medicinal plants?

Ced i Lisitte
* 1.Drying in open air: in sun and under cover sheds at
Jooo s night or during wet weather, e. g. clove, cinnamon,...
'« ) Artificial oven drying (Oven-drying is more rapid
than air- drying, controlled temp. In oven = drying ,
flowers and leaves are usually dried below 60° C to
retain color, while roots and barks may be dried at

slightly higher temperature. =
[“EZ2AN “U“‘u /A{\ - 5 - .

b M;Mg in oven, rapid and at low temp.

*’Mr,, »4. Lyophilization (Freeze Drying) used for biological
fluids, enzymes/proteins and royal JeIIy No heat

involved.
i,
ffw ot

° X oYy
DM v et
uv'y)’ } i
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Chilis drying

In order to keep crude drugs for Ionger periods:

1.1t is essent|a| to store them in a dry condition in
carefully closed containers.
,-e)UoJ

2.1t is also advisable to W, because -
even if it does not affect the active constituents -
it almost always causes changes in the

‘appearance of the drug, especially loss of color.

3.1t is also necessary to protect the drug against
insect attack.
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Grinding (size reduction of plant

materials):

at must be performed after dr\l/ing is
material to a powder of suitable

« the first operation th
grinding of the plant

article size. _
= raction

- [ Large particles take a longer time for complete ext ac
than small ones and large differences in particle size thus,

slow down the extraction process.

* @ The purpose for powdering the plant ma‘te_rial isto
rupture its tissue and cell structures so that its medicinal
ingredients are exposed to the extraction solvent.

* B Furthermore, size reduction maximizes the Surface_gigga,
which in turn enhances the mass transfer of active principle
from plant material to the solvent.

o

Preparation: Grinding of crude drugs

First step in preparation is grinding of the plant
material to a powder of suitable particle size.
Grinding decreases the particle size and increase
the surface area.

1. Mortar and pestle.
2. Hammer mill a common type for grinding crude

—r

b
3. Knife mill is useful for production of low-dust
W_ba rks and roots for subsequent

percolation or maceration. |
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»Machines are available for grinding
crude drugs

Hammer mill, Knife mill E'W

—_—————— N ——————

Morfer and pestle

By Erhirhie Earnest O. 17

el

Sieving and Garbling

Simply it is removing of external matter

In garbling the material is passed through a
sieve of suitable mesh size giving two
fractions. The remaining fraction consists of
coarser particles which are returned to the
mill for continued grinding.
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Storage

* Well-dried and well-stored plant materials can be used up
to O months after the collection.

-;*~Discard the plant materials if there are molds or other
signs of decay.
o e ST AR T iy,

* Use glass, ceramic pot as cooking utensils, stainless steel
pot can also be used.

* Plastic may be used but not for storing crude drugs with
volatile oil.

* Do not use pots made of aluminum, iron, tin or other
metals as these will leach into the tea.

% - Use pure water (distilled water).

Extraction and
Separation of natural
drugs

CamScanner
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»INTRODUCTION

/ Extraction: This is the separation of medicinally

| active portions of plant from the inactive
components by using selective solvents in standard
extraction procedures-—_e?“?t_-:"\;‘/fm‘,/”r k-l .

)o L2~ Com Qovs i ‘/5
logdro pho brc > AL
Sem, yo,l/

Extract: This is a preparatlon of;lu/e\cilggwhlch
(.__/—'—/\-—
contains all the constituents which ar%(soluble in

the solvent used in making the extract.
M

21

By Erhirhie Earnest O.

»INTRODUCTION

From Plant to Drug

Plant Crude Pure Molecular
Extract Compound Structure

Blologlcal Activity

hirhie Earnest O.
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>BASIC PRINCIPLE IN EXTRACTION

IR S A
Plant constituents are usually contained inside the
cells.

—"

Therefore, The solvent used for extraction must

diffuse into the cell to dissolve the desired
compounds.

- — ()b)a.r:f)

s \;A_:\Pr:'j

By Erhirhie Earnest O. 23

Extraction and Separation of natural
drugs

* The commonly employed tchnique for removal of

the active substance from the crude drug is called
extraction

* The forms in which plant drugs are used:
1. Fresh plant material <2i5/&
2. Dried plant material

¢ .., 3. Acellular products like Volatile oil, Resins, and
< fixed oils - =

J-Galenical preparation and extracts
}é«j’ O. Processed extracts

A AN SHe\ed
l\ r 5 -
QJQ\)', oy .3»))) ’fh’): ,w’L}'
9 : 2 /0 (\l \;L} o) <'J’b~:‘/y\"\"
&y, A G U A '};B,m)’f"i’
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4

1. Fresh plant material

° Predominantly used in folk and herbal
remedies. f“”“ sl

i W Fresh plant material is often required by the
~~wsflavon industry and is also used by the
—  ——ailn
@m\mdusj[y where the volatile oils
from fresh materials, such as flower petals,
are highly prized and highly priced.

GT\J ,)-7(_’_3.}‘\ ._q___vw_lo

2.Dried plant material
\\,, wo&\/{\w

Uo\* Y OF J

NI
0;

4 < The method of drying depends on the nature of the
<" plant material and the active constituents. Plants
e -containing volatile oils lose much of their aroma if

dried at elevated temperature and, if required for
their volatile content, must be dried extremely
carefully.
Plant material obtained in the tropics is normally sun-
dried, often being bleached during the drying
process. oot
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C*‘:UQ () ,J;
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°//‘f’ia )r ﬂ!‘_. L2

lew &y g A .
SR Processed extraction

ag¥ve v glox corben z_,\,«—g_.

Ceo <o

= reclisdt”
77 . ifthe active const|tuents are nglpfmsent ina

free form but need I|berat|ng by enzymatic
processes, care must be taken not to dry the
__plant too quickly. For example, vanilla pod,
the source of natural vanillin, contain the
phenolic glycosides glucovanillic alcohol.
During the curing process, which involve

slow drying, the glycoside is enzymatically

hydolysed and oxidized to vanillin.
— \-/J"‘"” U 7 ~\1 c onshikuent

slaw ij iy Ty kv
ﬁ

:',‘ N ounh “q

&, )

}ujefv'ani|\;b

g iI\QC‘-;VC’

e~ 1 r"\‘\*':.:
b B K,J) < S‘,"L f“d‘ »g

= g £ Ppendie
Vanilla Vanlllj? plamfolla
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Some active constituents need to be
Processed (slow drying is allowed)

Libcrnt' .
ion anilli
of active vanillin by enzymatic process from Gentiana Luten and
8 e . TN TN et
2. Vanilla pod

—_
CH,OH
D/ 113coj©/cn,ou
= HO
(3
¢ .’% Glucovanillic acid SJ'
Not active b L
¢ Glycoside o a4 ]\\]/z;r:lzlilcl::ivaclcohol
| yeridie X e
6-94) .
Q Oxidation
LKy —
o -
T JS
HsCO C—om d'
ac.d
HO ’
Vanillin

dckive consbifwenk
J‘u.\",‘\m e L e

<

(A5
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3. Acelleular products _ z2%:

)_',,;,‘ut‘/‘ ('Z’/
They are plant isolates like volatile oil, balsams, resins and fixed oils.
(_/‘—f\_—-’ /\/\—-‘ W e e —

"A_L)A_,\_/J\?,J\_———(\l/

Methods to extragtﬁgellu[’akr\p{)ngcts (Volatile
- ) 4."‘ g - T U‘Q‘A: \_?/ —_ ‘)4) !
OIIS): C. “_;:‘V, N S FETLE e charchele

. 1. déstructive distiIIa'titz'm: wood of Scotch pine (used for dr('e\r/rpl@) f_;;;_;—r i
e 2.Steam disl@lﬁtion using_Clavenger tube: plant material is heated with E

water and sfeam is passed through the mixture and condensed. This
needs a round-bottomed flask (3_sthat contains \_Majgthgl ( ool -
usually water) , the plant is inserted inside it with the water , then it's kin G
attached into a@_@"ﬁeﬂ also a should be there to disense
collect the extracted oil, distillation also requires a heat source, if the
; A treated material is very sensitive for heat (thermo labile) the steam
oiot U 7, < distillation can't be used then, but other methods like:

’ ?,’:ﬁ, | * ~Hydrosteam distillation: here the plant is separated from the water by a
"1, membrane , the plant part is inserted to the membrane and by water
i 1t/(“ heating , the vapor passes this membrane to the plant material , the v.0. is
then extracted.

s = >

"
o

lunk N
e "
’A_’J‘L(:o«‘
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3. Acelleular products

&L,_.e‘}'u VZ/
« 3.Expression _=llused pharmaceut harmaceutlcag / for citrus oils or mtrus oils only,
fruits are turned by a stainless steel perforated roII Jted roll, each p pore is
attached into an opening ending into a coIIector upon turning these

pores are induced.
e . :
+L. % 4. Solvent extraction , using alcohol,

(\/"\/—

‘o0

not used in pharmaceutlcal
__’/“\—’——-___w-d_‘

‘£ ,»  industry.

+ 5. Enzymatic hydrolysis : very uncommon , SOmMe V.O. that has a
sugar part force to use this method to extract the non-sugar part
(previously mentioned example: Vanilla).

~+_6.Enfleurage : in expensive perfume industry , an old method that
Loy 2 «uses sheets of waxes or fatty solid materials, the plant is inserted

8 s V. into these glassy sheets’, then putin vygg_(iy frames for a week or 2.
L,)\  weeks in a dark area , then the plant part used is removed and the

- heets then are treated with alcohol to produce a concentrate of
these v.o. e
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3. Acelleular products

VOLATILE O STEA
bt M,E,!:;SI,IJ-:!:JATION

-

¢ or\(jﬂﬁ\fef

i
J_ﬁ::cs Clavenger tube -» (v Ja;
Tt
)
Vo ‘ &‘-:‘ﬂ o\ ‘
colleeting
waker ) twbe
T it
a.\f-‘l""‘lﬂds 5o\~'¢“
Ll \ ' ake
(\(—‘.’}) (..;u__.——, P‘““V ~
. Asy B L F "
..07'1 . Figure 1. 1 H eet-
2 . Clleve Y- TV )06 . - 4
L \JJ._,_s Clevenger. enEer-IVPe apparatus Apparetl de pe

v/
5L_/(\

3. Acelleular products
VOLATILE OIL STEAM DISTILLATION

y o o
o o’
Hydro-steam distillation Labi\e
o
Clavenger tube
Steam containing Hot water
essential olf
wr aye Vva f ey
v Essential oil

.2
ed
~af T Aromatc plants

\Water vapour

Cold water

Floral water + Floral wate
| } ) j essential ol
' VN ‘Essencier

Figure |, Clevengerntype -.r'm-lu!'-OVN'“ e npe

Clevenger
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b_)‘:dn-“ a}))]\ M_):.‘L‘Sﬂ‘ u“'

VOLATILE OIL STEAM DISTILLATION
: - ' her immiscible
« Principle: When water IS mlxed_w_ﬂbﬁ[_‘___,..?t —
lig 91121 ind bo Athhadrﬁe,_bgjjedt_ggethe_g-bo‘l‘l.l gg_wlgigtccuf at e
lower temperature than the water’s boiling point ]

« Plant material is heated with water_ajlﬁiite?m"ipassed

through the mixture and condensed

- Disadvantage of steam distillation:

* 1. unstable material may be destroyed N

* 2. other substances inthe plant may affect the compositior
of the oi

/\/ Ex. In Citrus spp. The acidic nature cause a number of acid
,"’c‘ catalyzed rearrangements so another method should be

Lo used.

PR g

4
v’ﬁ"(—/‘

4. Galenical preparations and extracts

> Galenicalzw.

* Galenical preparations: Are extracts of plant
materials used in therapy.

* Methods of extraction to any plant:

i .
* A. Infusion : drug stood in hot or cold water or
other solvent for a short period of time.

4l AlDEE el UL LI
* Ex. Preparation of plants containing volatile
i » ) o [
_91': et ,/ p s /
o 2\
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t;)m

-~ * C. Maceration: prolonged infusion &

V Methods of extraction to any plant:

rﬂi “C‘c\ Il'uvu-j

B. Decoction: drug boiled with water
or solvent.

gl Y]
o~ V5,8 »)‘wvﬂ‘ﬁ" (c.x_aol R s

* Ex.:roots, rhizomes and barks .-

e

— ~—
‘<:'?,"e=f >

(2-3 weeks), often in aqueous oW e =
alcohol SN v
* D. Percolation: Maceration followed plont

by a slow flow of fresh solvent — 27omrded ==rere!

A Aokl D Clers!
through the ground material. Nt
* E. Hot extraction: repeated infusion === - Wy
with hot solvent example : Soxhlet et
. &‘_/_': "v
w - ackive ':';j"‘zd(‘““‘(
5 et ' =
"Q__SL/)A “(1

Heni]

ARl AR

RO ()
la algaiy Ul JamlIFER)

¥

- "@‘t@ub - n J ?:
3] Y9 g9 IS IELII 5 A 2
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»COMMON METHODS OF PLANT EXTRACTION

pedt ' chegrg dug o7a
ARG O TONSAM

o Percolation:

In this method, the plant
material is subjected to a

slow flow of fresh
'\#’_—_.\_
solvent at intervals until

Sockng ot Stow

sufficient active
Pk bl o
ingredient is extracted.

Forcoior Metal Fiata

e x| amerccan co Pfo,
ek Cannaalions 1 remroveq

percgiate O for oxagng seam

iCi | I Shy) p fo!
By Erhirhie Earnest o Commercil scale (about 1 fon copacity) percoiglor
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E. Soxhlet extraction:

. e-lh'c»“j sada bl

° S > s
oxhlet extraction IS'only required where the desired

C . .
ir?lmp(?un'd has a limited solubility in a solvent, and the
~mpurity is insoluble in that solvent.

Lf tlhe desired compound has a high solubility in a
tt? vent then a simple filtration can be used to separate
€ compound from the insoluble substance.

_ * The fidvantage of this system is that instead of many
\n:d a portlons_of rm solvent being passed through the
s-l-ed =0 “sample, just one batch of solvent is recycled.

This method cannot be used for thermolabile
compounds as prolonged heating may lead to

degradation of compounds
r_——/_\__’/\/\———q

solid-liqu 4 exbrall Flon Extraction: Withdrawal
. of soluble
Soxhlet extraction consituents from
crude drug by
treatment with solvent

-
Coolant (H20) out

. X 21 -
d/' =4 u(_g;;‘ Condenser ———| 1
’ . Coolant (H2C . g S %
a S "‘i\m -— % LA XS iy :

()’( < Paper thimble
\
J‘ ?>  Solid material

},L‘ e 'alf being extracted

&l vg Solvent passas
through the

P thimble wall 1 “ '
C)r; ¥ _,.'.f."' y 4'
(/\} s(g" . !I

elad” makeric)
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Concentration of filtrate to dryness R

: U Y
C*”"JL/”N —aa—""
7 The filtered pla/nt/part (liquid portion) mUSt .

eof**‘ reduced to paste-like, cakey, and finally powdered
form through standard technlques
« The essence of concentrating filtrate to dryness is
to: )9"( W/“"j\ U\A_//
@ Calculate the active ingredient present after. the
S’S@@M traction by calculation of percentage yield.
* [ To obtain dose of plant extract in mllllgram or

_gram that can be further constituted in a known
‘volume of vehicle for experimental animals

dosmg

co 2 |, b
The enriched extract from maceration
or extractors, concentrated by;

* [ Feding into a water bath oven, hot plate,
heating mantle, ...etc to Ergd_trggat_thk

<‘\" concentrated extract free from soIvent

RIS

.- _1* B Orthe concentration couId be done using

‘«‘@r rotary evaporator in order tw
e solvents from samples by applying heat to a
tmr rotating vessel at a reduced pressure.

T A A freeze dryer or lyophilizer can also be used to
//LM concentrate and dry the filtrate extract (only
g aqueous) at reduced temperature
~—’/\_’/ oun
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