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The Second Consultation on the Phanaaceutical Industry held in Budapest. 
Hungary, 21-25 Nove.ber 1983, discussed the issue of development of drugs 
based on aedicinal plants. A rec0111meDdation was aade at the Consultation 
meeting to UNIDO to develop guidelines ~o assist developing countries to 
accomplish the improved supply of medicinal plants as raw materials or 
processed products. 

This dOCU11eJ1t has been prepared in pursuance of this rec<>1111endation. 
\ 

• 

• 

• 



, 

• 

1 

Herbal aedicines have been used for healing and as an aid to healthy 
living, in 118Jl 9 S fight against disease throughout the ages. 

The last four decades have seen the development of a wide variety of 
antibiotics - new therapeutic substances. The research and aodifications 11ade 
necessary by bacteria becoming resistant to the ones in use has aeant that 
newer and aore effective substances have to be found. Many of the new 
therapeutic agents now available to llOdern aedicine have been the result of 
pure chemical research, but some of them still result from aodern isolation 
techniques and pharmacological testing procedures, applied to plant material. 
By this aeans new plant drugs usually find their way into aodern aedicine as 
purified substances rather than in the for. of older galenical preparations. 
These new plant drugs and other raw 11aterials of botanic origin have recently 
given rise to development projects which are llainly centred in developing 
countries where social as well as climatic conditions appear to be aost 
favourable for their use and for the cultivation of selected species. In fact, 
within the developing countries one finds a variety of cliaatic conditions 
that have enabled spontaneous growth of indigenous plants and herbs used as 
food or f~r aedicinal preparations over the centuries. 

The isolation or near isolation of the habitats of inJigenous plants and 
herbs has aeant that for centuries ae~hods of cultivation and indeed plant 
selection have depended on locel conditions and on local requireeents either 
in ten1S of food or as herbal rc::'Li:ines. With the renewed interest in the raw 
11aterials oi b;:>tanic origin cerkin requirments have been laid down by the 
consU11ers and in aany cases, these requirements concern not only products 
extracted frOll botanicals but the botanicals themselves. 

These guidelines are designed to assist developing countries to 
accomplish the iaproved supply of medicinal herbs and plants either as raw 
aaterials or as partly or fully processed products. Since a large part of 
these products is destined for export, the 11ain PmPhasis in the guidelines are 
laid on points which would help producers/traders to 118Xiaize benefits through 
the application of appropriate practices along the chain starting froa 
cultivation/harvesting up to the point of delivery to purchaser. 

These guidelines therefore represent a simplified version of the 
descriptions of products and the atandards that apply to them in international 
trade. For aore specific or detailed inforaation, literature citeJ in the 
bibliography should be consulted and for 110re details the assistance of a 
Reaearch Institution dealing with Natural Products of this nature may be 
sought. 

2. ~i£inal Plants as Raw Material• 

·• The rapid development of plant chemistry and methods of analysis over 
the lut hundred year• bu ahown in increuing detail the difference• that can 
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exist between herbs and plants of apparently siailar origin and structure but 
growing in different parts of the world. 

The investigations are now so detailed that further developaent calls 
for raw aaterials of known specification and content. 

These raw aaterials include all parts of plants i.e. whole plants or 
parts separated froa the 11&in plant, parts cut up into coarse aediua or fine 
portions, or powdered. Unless otherwise specified, they are shipped in the 
dried for11. 

Fur~heraore, these raw 11&terials can only be provided if concerted 
efforts are 11ade to define accurately the aorphology and anatoay of the plants 
in order to .alee sure that the proper species is being considered. 

Herbariua and Voucher Speciaens 

In some developing countries, econoaic llBPPing has been carried out by 
botanists who have identified and quantified the aromatic and aedicinal plants 
and herbs being sought. This bas led to the possibility of carrying out 
preliainary analyses in the field to evaluate the content of "active" 
principles. 

However, this practice cannot be applied whe;. topographical, physical 
and economic constraints aake it difficult if not illJ>()Ssible to establish such 
a practice. 

Many tools are available even in several developing countries to assu&e 
correct identification. Modern floras, provide keys and descriptions to enable 
accurate identification. Generic taxonoaic monographs define aorphologic 
liaits of species and also provide keys and descriptions to aid identification. 

However, the knowledge of the world's flora, particularly in the 
developing parts ?f the world is inc011Plete. Many specimens of the flora are 
classified in the ma,jor herbaria of the world. In general, these institutions 
specialize in the flora of specific regions of the world and represent a vast 
reservoir of botanical information useful for resolving Ji!ficult 
identification probleas. 

The developing countries which often do not enjoy proxi.llity to an 
internationally reputed herbariua 11USt rely on inforaation gathered by others 
and stored either in recognized Research Centres with laboratories and 
Herbariae or in Botanical Gardens with adeqnate recording and storage 
facilities. 

Most developing countries enjoy the beauty and attraction of Botanical 
Gardena wherein are grown plant. that are e\ther of apontaneoua growth in the 
area or have been introduced at ae>11e atage for res~arch or C01111ercial reasons. 

Whatever the reasons for deciding ~pen the selection and cultivati~n of 
plftDts or herbs and these CIJD go fro• ai111>le c01111ercial reaaons t~ those of 
Governaent policy on agrarian and agricultural development, the species llU!~ 
be identifi~d and selected according to established practice. 

• 

• 
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The consultation of a local or regional, even national Berbarb.m 
provides valuable info~tion on plant identity, any work clone in the past and 
can also supply local names of plants and establish the state of the plant at 
the -.ent it was gathered. These institutions are the recognizec.f reposities 
for Berbariu. voucher specimens of the flora and could be coasulted for 
authentica~ion ,-f any dubious species, and for the preparation of voucher 
speci.aPs. 

These facilities are either supported by a direct link with an Berbariua 
or by an acadeaic link with ~tablished Research Centres. 

2.2 Prec3utionary Measures 

Duri'lg the last three decades renewed interest in so-called natural 
lledication and medicines of botanical origin bas led to cultivation of 
selecteU species on a wide scale, and the gathering and collecting of wild or 
spontaneous fJora from regions which can vary greatly due to aicro-climate 
conditions. 

r.ultivation bas brought the advantages of proper site selection, 
concent.-ati".'ll o! growth areas, aeachanization in gathering and even an 
increase in plant yield per hectare by the studied and balanced use of 
authorized fertilizers. 

However, although the advantages have been considerable in obtaining a 
greater volURe of products r~lative to that obtained from wild flora, some 
disadvantages i...we given rise to further control. 

Large scale production and an increase i~ wild flora by lle8DS of 
fertilizers has also aeant the creation of conditions favourable to the 
development of diseuaa and the spread of insect infestation. ftis bas led to 
higher costs. These dis-:.:dvantages can be off-set by the judicious use of 
insecticides _and pesticides but these aust be -JSed with zreat care and aust 
confora to those rec~ded either by legishttinn or by accept.eel pract:'.ce and 
under controlled conditions. 

Residual chemicals can be hazardous in thesselves and on occosions give 
rise to changes in the active principles in the plants, so proper care of the 
flora, spontaneous or cultivated aust be given a priority. 'Ibis activity 11USt 
be controlled by those in charge of .cultivation and be subject to regular 
checking according to operational standards l~id down to avoid the clangers due 
to a partial or total phytotoxicity of the crop. Of late the under aentioned 
llllXi.Jlua tolerance of residues for various insecticides/herbicides have been 
put into practice by number of concerne-. quarters for the itaiclance of 
producers: 



-llCR+ •.••••......... 
- llCR + •••.•.••••••••• 

Hexachlorobenzene (DCB) •• 
Lindane .•••••••••••.....• 
Aldrin+++ .•..••.•.•••••• 
Heptachlor .•••••••••..••• 
Heptachlorepoxide •••••••• 
Bndosul fan •.••••..••...•. 
Pen~achlorophenol •••••••• 
Propargit .••••••.••..•••. 
Chlordan ••••••••••••••••• 
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.ax.toler­
ance 11(/kg 

0,2 

0,1 
0,5 
0,1 
0,1 
0,1 

30,0 
0,01 
5,0 
0,05 

op - DDB ++ ••.•••••••••• 
Dieldrin +++ •••••••••••• 
pp - JDE ++ ••.••••..•.•. 
op - DDD ++ •......•..••• 
op - .DDT++ ••••••••••.•• 
pp - DDD ++ •......••.•.• 
pp - DDT++ ••••••••••••. 
Total - DDT ..••...••.••• 
Chlorpyrifos-.ethyl ••••• 
Piperonylbutoxide .••••.. 
Rndrin •••.••.••.••••.••• 

+ IK:Jl-Isa11ere: +++ Aldrin or Dieldrin: single or both; 
++ calculated as total DDT. 

max.toler­
ance ag/kg 

0,1 

1,0 
0,1 
3,0 
0,1 

Introduction of strict legislation by consumers on the quality 
requirements based on stringent paraaeters is in the offing for the 
extracts/concentrates, hence restrictive •easures and precautions about the 
use of herbicide/pesticides warrants check. 

2.2.l Harvesting teclmigues for cultivated fl2r! 

In regions of spontaneous growth, or in those of cultivation, the 
harvesting teclmiques will depend largely on the assessments 11ade of the crop 
yield. 

Under well controlled conditions such as those that can be achieved for 
cultivated flora, the harvesting techniques are soaetilles simpler in that the 
spread of the crop over the ground can enable llObility of the crop gathering 
team. This is aost noticeable in areas where nechanization can be introduced 
because the mechanization will vary according to the part of the plant being 
harvested. All parts of mechanical cutters/harveste1s contacting the crop, 
i.e. blades, collector chute, hopper~ must be regularly cleaned and regularly 
:cept free froa plant 11aterial and debris. 

CliJMltic conditions, i.e. the dry season or rainy season affects the 
&•.thering teclmique for rhizoaes and root 11aterial due to the condition of the 
soil and they affect the gathering of st~ and !~f material as auch as the 
flO!:!!I! and floral t~. 

The roots and rhizOlleS are drawn froa the soil either by 11anual labour 
or by mechanization; the floral tips and flowers are often hand-picked as 
autOll8ti= cutting or stripping 11ay llf'.an the presence of unwanted stea Jl8terial. 

As far as the stem and leaf materia! is concerned, the above-ground 
cutting takes place before the digging or pulling up of the roots. 



< 

• 

5 

In the case of the cultivated flora, and before the post harvest 
preparation, it is possible to ensure more easily that the proper material is 
harvested and that extranaous vegetatio~ can be reiaoved. 

It is important that the gathered material is assembled in. one or more 
areas where the post harvest preparation or treataent can be carried out under 
controlled conditions. Harvested material should not be collected on the 
ground but either in clean dry sacks or baskets or in clean dry hoppers. Sacks 
should not be filled tightly, nor coapacted. Sacks should be hung and aoved to 
dry locations. Save the harvest frOll contaaination of all type soil, 
fertilizer, bacteria, fungi etc. 

2.2.2 Collection techniques for wild flora 

Where plants are collected froa th6 natural habitat only, it is 
i•portant to determine the optillUll level of collection to ensure constant 
nat.u-al regeraination and therefore the total collected should never exceed a 
level which could endanger replacement or lead to extinction. In this.context 
attention should be paid to the following recCJa11endation of Plenary Session of 
5th ISRS International Symposium on Medicinal Plants, Darjeeling, February 
23-25 1985": 

"According to the Washington-Convention of 1973 {Protection against 
extinction), efforts are necessary to domisticate the large number of wild 
coJlected medicinal and aromatic plants. A special attention aay be given to 
the outstanding but deminishing flora of India and the Hiaalaya regions. 
Concurrently with replacing the wild collection by systematic cultivation 
laws/orders may be established to restrict the conuaercial use of wild plants." 

The techniques used will depend on the spread of the natural habitat, 
the topography and the ease or difficulty of access. The collection is carried 
out manually and as it often depends on unskilled labour, care must be taken 
by means of local superintendents to ensure that harvesting of the right 
material takes place and that all unwanted herbs, grasses or plants are 
separated from the bulking. 

This is tc facilitate the next operation of post harvest preparation. 

The natural habitat aay be widely spread, so the collection areas 11USt 
be planned to enable a further grouping at the •ost appropriate point for 
further treatment. 

It is most important, in the absence of cultivation planning to ensure 
that the flowers and floral tips, the stems and leaf 11aterial as well as the 
rhizomes and root material are not only well selected but carefully handled. 

Transport of the raw aaterial will be organized in such a way that all 
collected material will be assembled at the selected spot without a large time 
difference • 
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In llllllY ways this is the aost critical part of the gathering cycle, as 
on its proper handling depends the success of the raH material as a product 
suitable for sale as such or for sale for further processing. 

At the tiae of gatherh•:. the plants are placed in baskets or sacs aade 
of cloth {the Y!~_Qf_non-~rQ~ plas!ic material will be avoided as_i!_~aus~­
~!l_degrada!ion_~·L!h~~lant_material) and are brought froa the field to the 
main collection depot. Crops should not be allowed to stand for extended 
period in sacks and in direct sun. Must be protected from rain. 

It is then that the initial stages of prepftration are carried out. 

The operations are the following: 

1. For f!~r!: one re110ves by hand the flowers that are brown or 
discoloured, the re11ains of flowers, twigs, branches or other 
growths. For large quantities sorting equipment is available. 

2. For the !~!~: one re11<>ves the brown or dallaged leaves and 
remains of branches. 

3. For the ~~r!~!~!!: unwanted leaves are removed as are the 
fruit, twigs without leaves and extraneous vegetation. 

4. For the [QQ!! and r~i~~: these aust be washed illlmediately under 
running water to re11e>ve the eotrth. 'ftle neck is then separated and 
the dried or daaaged roots are removed. 

5. For the f~i! and !~: all ct.aged speclllen are reaoved, also 
any unripe fruit, leaves and remains of branches or twigs. 

6. For the !?ark: ol_d and cracked parts are removed; any wood or cork 
fra.-ents are detached. 

'l1le next stage in post harvest preparation is ~i~g which should 
finally lead to a water content of 10 to less than 15 %, which inhibits the 
develop11ent (growth) of 11e>uld and •icro-or•ani._ and enables conservation of 
the product. A properly dried product can be recoo-ized quite easily, without 
the use of laboratory equipment, by ex-ining the -terial, which since it bas 
lost its elasticity, and by becoming brittle, breaka with a sharp snap. This 
is pttrticularly noticeable for the aerial parts of plants, roots and b&rks. 

Dryin• -...t take place u quickly u poe•ible after gatberin,. Drying 
can be "natural" or "artificial" the latter method only being justified for 
products which -Y lose active 11ubataace8 tbrouib slow dryinc. 

lla!!!!:al_!lni!!i practices usually follow b•ic rules: 

a) only white flowers and non-succulent roots are exposed to direct 
sunlight whereas coloured flowers, leaves and aerial parts .uat be 
dried in the shade so u not to l09e their colour. 

• 

• 
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b) the products are spread thinly, usually without stacking so that 
on 1-2 there are 0.3 to 0.5 kg of flowers; 0.5 to 1 kg of leaves 
or aerial parts of plants and 1 to 2 kg of bark or roots. 

c) the products are turned o~er "YerJ' day at the ~t of the 
process and less frequently as they begin to dry, to avoid 
frapentatino. 

d) the products are lo be covered on particularly h..Ud clays • 

e) and aicroorgani .. contamination, no floor drying is 

Drying can take place i~ the open (with acme precautions for covering 
wben required) or in well aired rocms or hangars (warehouses) free from 
foreign odours which aight imprecnete the plants and free from insects, wora 
or plant infestation and birds. The roofing can be galvanized sheet aetal 
which heats easily and spreads the accuaulated heat. 

Natural drying can be carried out in several ways: 

1. The plants can be laid out in thin layers over the whole available 
surface of the i.·OOll or shed provided it is clean and covered with 
paper. Drying on direct floor is not r~. It aust be daap 
proof, scr-Gpulously clean and .fry. Polythene sheeting .. Y be used. 
Quantities aay be saall but the aethod is the slllplest. 

2. The plants can be laid on special f1811eS of 111 x 0.70. (to aake 
handling easy) with edges that are raised at the corners to enable 
stacking with a 10 ca to 15 ca head space between each frame. The 
fraaes can be aade of stainless steel, of wicker, or fine branches 
or other aaterial inter-twined as in lattice work. The height of 
the stacking is deterained on the basis of aanoeu.rability. Such 
stacking can increase the drying area by 10 to 15 taes. 

3. Large leaves, roots and bark can be suspended on ropes or string 
to dry. 

Artificial drying r~ires special equipaent using 110Stly liquid fuel, 
natural gas or electricity. These use of artificial drying can be costly and 
is only justified if required on technical grounc:t. or when the cost can be 
borne by the value of the products. 

To diainish energy costs the use of solar energy collect.ors should be 
pref erred wherever possible. 

The -in types of equipment are: 

a) air heated in a special boiler and circulated by a ventilator. 

b) a beating system using pipes in which circulates steaa. 

c) •olar collector• on the roof or outdoor for air beating 
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c) a drying tunnel where the -terial is st~=ked. With the doors 
closed, hot air is injected into the tmmel. 

d) band dryers which convey the a.terial through a drying dumber. 

e) lleCbanical rotating dryer. 

Special care also needs to be taken to maintain aicrobiological 
cleanliness. 

2.4 Storage 

Drying enables plant -terial to be stored in good conditions. 'ftle 
f ollowiog rules will have to be applied. 

1. 'l'he store-rocms or warehouses 11USt be kept clean, well aired and 
without infiltrations of hmaidity. Temperature aust be kept low 
and conatant. 

2. Adequate mi? .tSures -t be taken to coabat insect/rodent 
infestatiou. With this in view, the warehouse will have an annexe 
where the plants can be treated with recognized chemical 
substances before being stored. The annexe can also be used for 
storage whilst the -in warehouse is being cleared of infestation. 

3. Toxic plants will be stored separately in special compartllents. 

4. Every precaution will be taken to prevent fire, as medicinal 
plants can be extremely flammable. 

5. Plant saaples stored llUSt at the outset be fully and adequately 
labelled. In general, the label aust be secure:iy afixed to the 
containers. The containers 11USt be such that they aust secure the 
plant .. terial from dallage, deterioration and pest infestation 
during storage. 

Planned cultivation, organized collection and distribution through 
established centres are features of this industry and development 
of such infrastructure for the supplies pays well. 

The label m1St bear the following information: 

0 Batch Reference No. 

1 N .. of Plant: 

2 Plant part: 

3 Date collected: 

local ____ _ Latin ~~~~~­
bionomial 

" 
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5 Locality froa which plant was collected: 

6 Reference to herbariU11 voucher: 

7 Any other relevant infu11ation: 

The following generally accepted short foras enable the distinct 
labelling and swift identification of the stored p~an~ aa.terial: 

AB = Aerial parts RB = Root bark 
BD = Buds RH = Rhizoae 
BU = Bulk RT = Root 
BN = Bean SB = Skin-bark 
co = Coria SD = Seed 
BX = Exudate ST = Stea 
FL = Flowers TU = Tuber 
FR = Fruit TW = Twig 
IF = Inflorescence WR = Root wood 
LF = Leaf ws = stem wood 

TH = Thall us 

2.5 Physical Characteristics 

The identification and characterization of a raw 11&terial of botanical 
origin calls for exaainations that are 11&croscopic, aicroscopic, 
histo--chemical and chemical. 

The first examination is macroscopic and establishes the characteristics 
that are visible to the eye or through a aagnifying glass, or detectable by 
odour and taste. The exaaination sper.ifies the appearance, the size, the 
colour, the odour and the taste. 

The !!PP~!r~ce wil! refer to the general shape of the product, to the 
way it has been gathered and prepared, throwing light on the cleanliness (or 
otherwise) and on any physical defects or spoilation. 

The examination of the !eri!l_i?!!!:ts of the plants will consider the 
appearance, the shape, the nature of the surfaces·(rough or smooth), the size 
of the stems, the interior and exterior colour of the dr~.ed 11&terial, the 
odour and even the taste (determined on a fragment of the product or by means 
of a decoction). 

The examination of the bark tends to determine the external and internal 
surfaces, to note the presence or absence of striations, lenticelles or 
lichens, the type of transversal fracture, the size, colour and the odour of a 
scraping of the drY 11aterial. As the term bark applies not only to the corte! 
above ground but also to underground 11&terial, it should be noted that [!!!!ts 
are fre~ of lenticelles and lichens. 

The 11acroscopic exaaination of the !!!~ and f olia requires no special 
preparation and concerns the dry or partially moist material. Size, thickness, 
colour, shape and state of growth are determined by ex•ination of the J10iat 
118terial spread on a glass plate. 
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The examination of the flQWers will deteraine their state of growth, 
their number, whether they grow singly or in clusters and can be carried out 
on dry or 11<>ist 11aterial. 

Bxaaination of the fruit defines the type, the degree of 11aturity at 
ti.lie to picking, its shape (either whole or fragi.ented) as well as its size 
and the condition of the outer surface. 

The seeds represent the vegetable products-used either as such or as 
part of the fruit. Rxaaination establishes the shape, size and general 
appearance as well as any peculiarities. 

The botanicals usually referred to as herbs (aeaning the parts.above 
ground) will be d~cribed in detail. 

For botanicals that are either cut or fraglaented the procedure reaains 
the same. For those that are pulverizP.d, the organoleptic tests ~ill help to 
define the particle size, the colour, odour and taste. 

The ~!crO!£Q2ic_~~!n!!!2~ of raw materials of botanic origin is much 
more detailed than the macroscopic first phase and requires proper laboratory 
equipment and specially trained perscnnel. This is best done by the local 
Research Centres or by approved analyti~al lBhoratories. 

The same comments apply to the h!!!O-£h~!ca!_~~!na!!on which enables 
the localization of a specific active principle. 

The ch~i£!!_~!!!!!Il!!!2n is qualitative and must be carried out by 
laboratories or Research Centres, well equipped and where modern analytical 
instruaentation helps identification. 

It ~y be necessarv to carry out very detailed examinations when 
identifying and characterizing materials of botanic origin, in which case, 
recognized analytical and pharmacognostic tests and , ~teria must be applied. 

All products, whether prepared or not, which are destined to go for 
sale, are packed as follows: 

a) In ~!!~!: all products (with the exception of se~ds, buds and 
powdered plants). The plants are compressed either manually or 
mechanically and covered with cloth. The bales are generally of 50 
kg. 

b) In ~!2!b_!!£!! fruits and seeds. 

c)• In 2!!2~t-~!g!: flowers, buds, fruit and powders. 

d) In ~2!~: flowers and leaves which have to be delivered intact or 
in the best possible condition. 
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2.6.l Samples 

The packing used for the SB11Ples will largely depend on the size of 
sample requested by the buyer. 

The !~!ling is llOSt i.llportant because it inclicatu to the buyer not 
only the nature of the product but its origin. The label aust carry the latin 
or lor,al naae, or the accepted ~rcial and trade definition; the origin; 
the Delle of the supplier; the weight anti any other information requested by 
the buyer. The label aust aention the date of preparation (Viele also 2.4.5). 

The docuaentation such as despatch notes, invoice with a "No C011mercial 
Value" aust aCC011paDy the SBJIPle and bear the same identification as that of 
the S811f>le itself. 

2.6.2 

Although the size of the packaging may be depend&Lt upon the specific 
requirements of 4.he purchaser, it is important, wherever possible to adhere to 
the sizes detenained by trading practice. 

The materials to be used range from jute bags to paper bags, wooden or 
metal boxes, large and small bales but whatever the packagi:ig, it is most 
important and that the containers carry clear labels giving the name of the 
product, its origin, the lot or batch number, the name of the supplier. When 
these labels are stuck to the outside of the packaging, a copy •1&t be 
included in the package itself. 

Containers of any kind which hold toxic plants aust carry a special 
warning, that is, the word "Danger - Toxic" or the conventional design of a 
"skull and crossbones". These containers will not be used for any other 
material. This constraint also applies to packaging used for the shipment of 
plants with heavy penetrating odours which could i11pregnate other botanicals. 

Purchasers are beeoaing aore &flare of the need to ensure that the 
product purchased conf orma to the sample on which the order is based and 
therefore try to obtain confirmation of this before shipment. Final payment is 
usually subject to satisfactory goods being shipped to and received by the 
purchaser. 

Developi11ent of organbed suppliers is nece ·;..<try for healthy trade. 
Reliability in tel'JIS of quality of material, fulfil11e11t of c01111it11eDts and 
financial transaction is of great i11portance. 

This takes ttae fon1 of an exchange of letters (offer and acceptance) ur 
telex lle88&gea duly confirmed by the issuing of an order by the purcba8er. The 
order specifies the goods t descriptiofi, confinl8 the price agreed and the 
quantity purchased. Whatever terms are applicable by 1., or cuat• will be 
mentioned. 
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2.7.~ Sample specifications 

When an order is placed subject to acceptan...""e of sample, this lle8DS that 
any sample submitted .. t conf ora to the goods that will ~ delhered 
following the order. It is also possible that the purchaser will specify 
certain requirements of the sample and it i~ important the the supplier or 
shipper agree to these specifications with the purchaser before sampling. 

2.7.3 Terms 

'ftie ter11S under which botanicals are sold and bought depend largely on 
the technical requirelll!Dts laid clown by the purchaser, or by accepted practice 
and the" ability of the supplier or shipp~r to provide: products of the required 
quality. 

The te~ governing a purchasing agreement will include a precise 
definition of quality (usually based on its major constituent) because llBDY 
countries are continually tightening the regulatory controls with respect to 
percentage of active constituents and purity. 

The tef'llS will also state the quantity required, the type of packing 
preferred, the aeans of shipment, any special requirements which the purchaser 
.ay stipulate concerning storage aboard ship and care of the 11&terial during 
shipment. Special precautions as to storage 11ay also be stated. Delivery time 
will be specified. 

TerllS should be agreed quite clearly between supplier and purchaser 
prior to shipment. 

Medicinal plants are used in the following aanner: 

As raw aaterials for extraction of their active constituents. 
As sources of crude extracts. 
As products for direct sale. 

The end use will very often influence the scale o'" the order and the 
size and type of packaging. 

The purchasing agreement will state the quantity or aaount ordered, 
~ither by weight or by volume. 

The weight will be stated in tonnes, kilos or pounds (lbs.) according to 
the weights and lleUuree applied in the country of end-use. 

2.7.5 g!rtifica!!2n 

The standards of quality are deter11ined by the ultiaate ue or 
destination of the end product. 

• 
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However. C011Plaints concerning the cpMtlity of botanicals received froa 
developing countries are frequent and refer specifically to the difference 
between the goods received and the ae11ples on the basis of which the purchase 
contract was .. c1e. 

To avoid these problems. it is illportant that the exporting country have 
the Jle&DS and the technical ccmpetence to certify the quality of the goods 
exported • 

A governllellt chemist or anal}'St or a ~ized scientific authority is 
•\111P(l1Wered to issue a Certificate upon which is clearly stated the mme and 
origin of the drug and the fact that it complies with the standards of quality 
laid ~ either b! the purchaser or by rec:o«nized authorities such as the 
pharmacopoeiae or tbe national formularies used in the country of destination. 

2. 7 .6 3ills_cf ladi!!ILBD!I tariffs 

Bills of lading are docullentary evidence of the nature and quantity of 
goods embarked for shipment. The docmaents •Y vary according to the ilode of 
transport used, by sea, by road or by air. 

The Bills of Lading specify quantity. packaging and identification and 
may carry "special instructions" such as "STOW AWAY FROM BEAT", etc. 

These instructions aust be c011plied with to avoid any aisunderstanding 
and a possible refusal of acceptance by the purchaser if they are not c011pliecl 
with. 

The Bills of Lading aay be accompanied by Certified Docuaents and by 
Invoices which aay indicate the I!!f"iff conditions under which the goods 11&y be 
illported. 

In general aedicinal plants are traded without any tariff restrictions 
a most plants and crude drugs are exempt frOll duty. 

However, tariffs are levied on 118DY of the derivatives and on the 
advanced fol'llS of the plants or their extracts. Most developing countries are 
able to benefit under the Generalized System of Preferences, which often 
exempt even the derivatives supplied by developing countries. 

Most of the cases of litigation that ari•e are due to the differences in 
quality between the approved •ample and the goods delivered. 

It is, therefore, aost illpartant that goods •hipped be fr011 the same lot 
fr011 which the •ample wu taken. 

Proper quality control at the time of •hiJ111eDt and proper certification 
ainillizes the ri•k of litisation • 
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Should the threat vise. batch sapl~ JNSt be submitted immediately to 
, the Government -1~t v to W.ichever Organizeti?D i~ rcc~ized as c:ompf"tent 
in order to obtain an independent messment cm to 4JQO}it·{. 

Most purchase agree.ents contain a liti«•tion Ola1.•se o~tti'J« out;. the 
conditions mder which and under whose au•hority aud ~~ ... ~SAeSt :.s 
to be ...te. -

These stipulations must be agreed between supplier/shlpper-and j>urchaoer 
prior to shipment. -

3. Medicinal Plants - Processed 

3.1 Authenticity 
llerbari.m and voucher SJ:.a<:Dens 

!lerbari.m voucher specimens should be prepared if possible in the field 
or soon after gathering for each batch of plant species to be processed or 
shipped abroad. 1he vouchers which should contain the essential perts of the 
plant. may be pressed down between newsprint placed between hard board and 
dried on site. Later they aay be suitably mounted (see also p. 2). 

3.2 Processed products 

'lhoae parts of lledicinal plants that are called "drugs" are the raw 
11aterial for the production of different types of processed products. The 
methodology of processing depends on the ultimate use of the medicinal plant 
and will vary fr011 the si11Ple process of pulverization of dried crude d~ug to 
the 110re c011plex process of isolation of pure substances leading to involved 
chellical llOdifications. 

3.2.1 ~ of processed products 

Processing results in the following types of processed products: 

(i) 
(ii) 
(iii) 
(iv) 
(v) 

Decoctions and infusions 
Total extracts and tinctures 
Purified extracts 
Chewicftlly pure active c011pOunds 
Volatile constituents. 

Each of these produrts represents a step in the passage fr011 traditional 
to modern aedicine. Yet ei•ch of them has ita own value and function and it is 
incorrect to assume that p~rified chemicals are the 110St active or desirable 
products. In certain cases extracts are endowed with grater activity than a 
single chemical constituent. 

The llOSt usual reason for preference of extracts is when they contain a 
group of COllPOunds of related chellical structure and when separation and 
isolation of a single constituent is difficult and thereapeutically as well as 
economically unreasonable, e.g. aixtures of anthraquinones. saponins, or 
palypbenols. Equally often it is desirable for extracts to contain 
constituents which are inactive by themselves, but which improve• the 
solubility or bioavailability of the active constituent. 

• 
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3.2.2 Processe.s used 

Decoctions and infusions are the classical forms in which traditional 
relledies are prepared. Extracts arise froa the needs of the pbamaceutical 
industry, and are aore concentrated than decoctions and infusions. They can be 
standardized accurately to be produced in modem dosage fol"llS such as tablets, 
syrups, capsules etc. 

Total extracts are obtained by hot or cold extraction or percolation of 
the plant raw 11aterial with either water or organic solvent, followed by 
removal of the extracting or percolating agent. 

Purified extracts are when certain extractives that are rot necessary 
ar-~-re.oved, to retain only a group of desired constituents. Tb.is purification 
i~ done by_precipitation, crystallisation, or by use of separation techniques 
sU.ch P:s dialysis, counter-c1rt"rent extraction, or cbematography. 

~ Pu~iil:ed ~xt~s are standardized in terms of the content of desired 
~:sl;ft~~ls. -~xample: 

~ -
~im;enK dry extract ccn~aining 14~ spo~ins calculated as 
GiM~-cnick RG -
Cincho~~ extract cont~ining 2P~ alkaloids calculated os quinine 
Centelle extract containing 7~ triterperic acids 

The preparation of a standardized extract is a relatively sophisticeit.eii 
operation and requires a knowledge of the active ingredients and their 
properties. These factors dictate the choice of solvent, the temperatures and 
duration of extraction. 

In general, the phanaaceutical fon111lations have to be adjusted to suit 
the characteristics of extracts. For example: 

The active ingredienst of Valeriana contain valepotriates which belong 
to the class of substances called IRIDOIDS and are aost soluble in 
concentrated alcohol and in chlorinated solvents. Their stability in water or 
aqueous alcohol is poor. Accordingly, Valepotriates are extracted with strong 
alcohol and used as tinctures or dry extracts. 

The routine quality control of extracts is difficult and again involve 
the use of llOdern analytical techniques such as thin layer chr011Btography, 
high performance liquid chrOll8tography coupled with UV and IR spectroscopy. 

Analyses have to be conducted by a well accepted laboratory in order to 
be reliable and acceptable to the industry. 

~~ produc!s and selected_erincipl~ 

These are the ~.£h~i£!LC2!m2unds belated by a aequence of 
carefully worked out •eparation techniques. They are ri,orously characterized 
by ue of •ophbticated analytical methods •uch aa UV, IR, lllR and uas 
spectra11etry. §el~!~~..1?£in£.ll?le! result then someti11ea it is not worthwhile 
i•olating the purified chemical• singly, aa in the case for ex11111>le of 
Sennosides A and B i•olated to,ether fr011 Senna. 
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Volatile constituents 

These are obtained by the technique of steaa-distillation. Exa11ples are 
the essential oils from plants such as Mentha piperita, Cinnw gmphora 
and Coriandrua ~~:ti~. These are analysed and characterized alaost invariably 
by the use of Gas Liquid Chromatography. 

3.2.3 Predetenained standards 

The authenticity of a crude drug is established !>y reference to the 
descriptions of it given in the pharmacopoeia or other official publications 
(B.P.C., K.S.O., J.P.) of the country concerned. 

The quality and purity required is achieved by standards (numerical 
values) also given in the official work of reference. There exist in several 
national pbarmacopoeiae 110Dograpbs on certain drugs, e.g. ipecacuanha in the 
European Pbarllacopoeia; tragacantb, fully described in the B.P., and so on. 

Those docu9ents and any national fon.ularies which exist aust t-.e 
consulted and the prescribed exaaination carried out. 

For extracts ~ essential oils, there are sometiaes available 

standardization metlods in publications such as the Journal of the Association 
of Analytical Chemists, (USA), Analyst (UK) etc. 

3.3 Specifications 

Apart froa those that •ight b~ laid down in official documentation, the 
large users and buyers often have specifications of their own. These aust be 
obtained as early as possible during any negotiations prior to business being 
established. 

3.3.l Analytical Data 

'11lere are tiaes when drugs which comply with the descriptions given in 
the phar11&copoeias are nev~rtheless found to be WlSatisfactory due to some 
deterioration due to faulty harvesting, shipment or storage. 

When the sensorial tests have failed to show up any 11arked deterioration 
further exaaination is required. 

This will require •icroscopic ex8Jlination and detailed analysis of the 
processed or partially processed lledicinal plant. 

Special requirements would apply to total extracts or isolates as the 
buyers aay lay down specifications which require analytical quality 
certificates based on llOdern imtnmental analytical techniques such as has 
liquid r.hr011atograpby and high perfol'llBnce liquid chrOlllltography. It is 
important therefore that suppliers have access to research and development 
institutions that can advice on such needs. " 
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The guidance of a Government established labow:-atory or a R~earch Centre 
must be sought. The organization must be capable of carrying out che11ical, 
instrumental as well as aicrobiological tests when necessary, and give the 
supplier scientific back up in the negotiations leading towards a sale. 

3.4 Packaging and Labelling 

3.4.1 Sa.pies 

The saapling and the labelling of processed ur parti~lly processed 
medicinal plants is frequently 110re exacting than for the crude drug. The 
samples submitted must be thoroughly air-dry (if not in liquid or extract 
fona) and care 11USt be taken to li.Jlit the drying temperature to 140°F (60CC). 

The saaples 11Ust be labelled with the collectors naae or the details of 
the origin and an abbreviated description of the sample indicating the parts 
of the plants included. (Vide Table Section 2.4.5) 

The inforaation can be written on the outside of the contRiner or placed 
on a stronK label tied to the container with strong string. 

Clean glass aapoules, bottles, or other containers must be used. Bark 
corks are preferred to plastic caps or stoppers as these aay sometiaes react 
with extracts or residual solvents etc. 

The container used will depend on the nature of the product and the 
method of shi1>11ent selected. 

The docU11entation, including any pro-foraa invoices Dr.!st detail exactly 
the label information and the kind and size of the container used. 

The types and sizes depend on the nature of the product and on the 
requirements of the purchaser. 

Each sample must bP. in a separRte container. Care must be taken to 
ensure daaage does not occurr. 

iyrlae_~!i! (or similar fabric bags), about 24 x 36 inches in size are 
usually acceptable. 

~2!!2~ (or burlap) bags, 12 x 22 inches in size are rec<>11111ended for 
saaples required to travel long distances. 

For finely chopped saaples (or those of coarse powdered 11aterial) Kraft 
paper bags are acceptable especially if the bags are packed in wooden boxes or 
strong corrugated card-board containers for abipment • 
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For SU1Ples of extract!"' the type of cortainer would be containers of 
bard glass, aluainiua, or drums lined with tin. Plastics could be use<i in 
certain cases but the chelaicel natt.are of the extract will dictate the 
packaging technique and this must be negotiated prior to shipment. 

It is illportant to select packaging that will aeet all the cli.9atic 
conditions likely to be encountered and will ensu...-e that the saaples will not 
be dallaged in transit. The size of the S811Ple container will also deteraine 
the cost of the freight and it is strongly rec~ ... ended that excessive freight 
rates be avoided. 

3.5 ~rcial Practice 

Although the quality specifications for medicinal plants and their 
derivatives are well defined in the various pharmacopoeias and national 
foraulary standards it is essential to llBke sure that all the produch, 
S811Ples and bulk consignments conf or11 to the requireaents of the country to 
which they are being delivered. This practice is strictly applicable generally 
and can carry further requirements when dealing with crude drugs, tot~l 
extracts and pure therapeutic substances. The requirements for the particular 
11arkets 11USt be fully ascert&ined before packaging is initiated. 

These agreements 11&y be concluded directly between a grower and an end 
user in the s811e country or overseas, but the practice aore often applied is 
for the exporting country to trade with the importing country through the 
accepted trade channels. 

For the country of origin this means that the producer/grower makes his 
products available to the exporter who deals directly with the importer or 
broker overseas dealing for the purchaser. The agreement will specify the 
origin and nature of the product, the terms upon which trading is to take 
place, the quality specifications, the packing and finally the penalty clauses 
1f these are to be applied to faulty deliveries. 

The terllS generally applied refer to goods being transferred fr<>11 the 
supplier to the buyer. 

The prices are quoted on the basis of any of the following conditions: 

Goods for 
Goods 
Goods 
Ooods 
Goods 
Goods 
Goods 

"shipment" 
"afloat" 
"C and F" (Cost and freights) 
"C.I.F." (Cost, insurance, freight) 
"Spot" ex ~!ock 
"Outy paid" 
"Duty paid delivered) 

.• 

• 
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The exact tef'llS will be agreed between seller and buyer but prices are 
usually based on the currently applicable practices in tel'llS of convertible 
currencr and duty levies, if any. The specifications are usually laid down by 
the purchaser and refer to hU11idity levels and the appearance of the crude 
drugs but can mention analytical requirements and demand pre-shilJllellt assay of 
the material conCP.rned. The specifications aust be agreed between sqpplier and 
purchaser. 

3.5.3 Certification 

In like 118Dner as for medicinal plants, the crude drugs, the total 
extracts and the pure therapeutic substances benefit greatly from the 
availability of sqpporting docuaentation setting out the standards against 
which the product is being judged and the details of all tests carried out. 

Whenever possible an official Certificate setting out the 
characteristics of the product should be provided. 

3.5.4 Sh~ing Precautions 

Clean and hygienic packaging should be used, whether for 11edicinal 
plants, crude drugs or extracts. 

If at all possible, shipments should be storP.d in space free fr<>11 
contamination or infestations. 

Most medirinal plants are packed in bags or bales of 30 - 180 kg and the 
material is often CQllPressed before packaging to reduce bulk. 

Moisture content of plants and crude drugs should be kept below 8' to 
prevent fermentation en.i">eCially if the transport, shipping and storage tille is 
expected to be prolonged. 

3.5.5 Bills of Lading and Tariffs 

The "gil!~!.t&ding" being official shipment docuaents must state any 
s(>(:cific instructions relRting to the shipment concerned. Warnings as to 
special conditions to be met, such as "stow away from boilers" or "keep away 
from heat" or the checking of packaging, should all be mentioned. 

A full shipping list 11USt be entered, describing the products included 
in the shipment. For each product the list must indicate the plant name, the 
family nmae and origin as well as the dates of collection. 

The invoices which acc011pany the sbiP9e0t are copies of the ones sent 
directly by the supplier to the purchaser and 11USt indicate not only the 
prices agreed but llBke some declaration as to the duty liability of the 
product•. 

:itost medicinal plants carry "no duty'' or are "duty zero rated" but this 
tolerance does not necessarily apply to serJi-processed or processed 11aterials 
which may carry special rates of d~ty. This •ust be clarified at the time the 
purchasing agreement is drawn up. 
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The Tariffs applied are usually based on the international agreements 
under the General Agree9ent on Tariffs and Trade (GATT) but may be llOdified by 
conditions prevailing in the country wherein the goods are to be illported. 

3.6 Provisions in case of Litigation 

Frequently, the &gree11ents entered into by a producer or shipper of 
medicinal plants and related products and the purchaser or user of such 
products, are .subject to detailed terws and conditions of sale relating 
specifically to the product or products. 

Apar_t f ra11 any specific technical requirements, the agree.mts usually 
cover price and price variation, conditions and terms of payment and the right 
of refusal should the shipment not be up to the agreed standard. 

All contracts involving payment for goods supplied should be drawn up so 
as to mention the legal syste11 under which the contract is drawn up. This 
facilitates arbitration in case of litigation, that is in case of eo11mercial 
or technical breaches of contract. 

' 
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