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The present repart sets out the situation regarding medicinal
and aromatic plants in the Philippines, as understood by the author
from a 1-month visit to the country in July/August 1988. It is intended
as an input into the "Master Plan” for an integrated indigenocus pharma—
ceutical industry at present being prepared by INIDO at the request of
the Philippine Department of Bealth.

& National Integrated Research Program on Medicinal Plants
(NIRPROMP) has been rumning for 10 years and is currently being looked
after by the Philippine Council for Health Research and Develcpment
(PCERD) which coms under the Department of Science and Technology
(DOST). The plants selected on the basis of herbolarios (traditiomal
healers) reports are aimed at the low-income sections of the population
(mainly in the rural areas) far treating the most camonly occurring
conditions and symptams:

Respiratory conditions (couah, asthma)
Gastro—-intestinal tract (diarrhoea, colic)
Intestinal parasites

skin conditions (fungal diseases, scabies)
Cardio—-vascular conditions (diuretics)

Foilowing a lengthy phammacological protocol, dosage foarms (tablets,
decocticns) have been developed for two of the priority plants, lacundi
(Vitex gu_:dgh)arﬂts_aaxg_ggh;ag(ﬁr&am__cr@zllatam.)arﬂare
being (to be) produced in four production units situated in various
parts of the country; anly cne unit is so far in praduction. The plan-
ning behind the locations and capacities of these units is not clear.
It is intended to commercialize the necessarily lowprocfit operation.
The populaticn is also being encouraged to grow the plants and to use
them for making remedies as and when required. In various parts of the
country, dectors are including medicinal plants as one of the available
options in treating patients.

The two main shortcomings of the project are that: (a) so far
the active principles remain large'y unknown, with consequent problems
of standardizaticn and quality assurance, and (b) the mechanism(s) of
action, long-term effects, teratogenicity, etc. still require study.
(Phyto)chemical investigations are hampered in some laboratories by a
lack of equipment (chromatcgraphic, spectroscopic) for undertaking the
isolaticn and structure elucidation of the active principles. There is,
however, same collaboration with overseas laboratories. More refined
methodologies for the pharmacological examination and bicassay of the
active principles need to be acquired.

Projects for the extraction of locally grown cinchoma bark and
for the production of agar-agar have been put forward.

The Philippines imports almost all its requirements of essential
cils - to the value of very approxdimately $20 million anmually - even
althcugh mest of the plants from which they are cbtained are already in
the country. while the Department of Science and Technology, through
its Industrial Development Technclogy Institute (ITDI), has been
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carzying out same research and develcpment work and there
s:.gnsofent:eprmlal mltlauve,mdisullrmns be

suitable designs are meded to this report.

As a result of the present study, the following recammemiations
are being made:

Medicinal plants
(a) Immediate attention should be given to:

(1) The isolation, characterization, and structure elucidation
of the active principles occcurring in the priority plants;
(ii) Mcre detailed pharmecology (mechanism(s) of action,
chrcm.c toxicity, teratogenicity, etc.) of koth the dosage
forms and the isolated active principles;
(iii) The ewvaluation, standardization, and development of assay
methods for the active principles in the plant materials
and dosage forms.

(b) A full range of testing facilities for herbal praducts should be
available in government establishments in arder toc be able to
carry out independent quality assurance.

{c) Further clinical trials of the dosage forms should be carried
out in crder to allay doubts among members of the medical
professicn and others regarding their efficacy and safety.

(d) A training programme should be initiated as soon as possible by
Goverrment and the Universities. It should be oriented towards
natural-products chemistry and pharmacology (including advanced
biological testing and bicassay methods) and should be carried
out both at hame and abroad.

(e) The range of equipment in most of the laboratories currently
undertaking (phyto)chemical studies should be extended.

(f) The planning behind the location and estimated capacity of the
regional production units should be clarified, and also the
questicn of the availability of spares for repairing imported
equipment in the event of a breakdown.

{(g) Continuity of (Government) financing for the activities of the
NIRPRCMP project needs to be ensured.

th) Considez.tion should be given to the possibility of setting up a
Philippines Cernter for Medicinal and Aramatic Plants Research
(KMAPR), with its own budget, to concentrate and carry out the
fu.l range of research and cevelopment required for the on-going
NIRPROMP project and for establishing an indigenous essential-
oil industry. It has to be contingent on a trained cadre of
research workers in the range of disciplines covered (agrcnamy,
(phyto)chemistry, pharmacclcogy, pharmacy) and could only be set
up after campletion of the training programme proposed above
(under (d)).

(i) The prcpcsed project for the extraction of quinine from bark
derived fram the Mindanao cinchona plantation, alang with the
developrent and production of suitable dosage farms, deserves
full suppcrt and should be accepted.




(3)
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The development of agar—-agar production on a cammercial scale
should ke investigated.

Essential oils

(a) Goverrnment through the ITDI shculd pursue the initial research

(b)

{c)

{(d)

and develomment of essential oils with all the vigour at its
camand. The project should have a minimm duration of S years.
For the required research and devel pment work, it is desirable
to have a permanent installation. This could form part of the
pilot-plant facilities that would have to be located at the
(suggested) Philippines Center for Medicinal ahd Aromatic Plants
Research (PCMAPR).

In arder to stimulate the develcpment of the industry, a mumber
of mobile or pe.manent units for the large-scale distillation of
essential oils should be placed in different parts of the
country, e.g. Central Luzon, Bohol, Mindanao. They should be
made available under advantageous financial conditions.

More detailed statistical infarmation relating to essential-oil
imports should be gathered, so that tremds and changes in the
oils being used in the country can be discerned.
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The Phil npines through its Department of Health (DCH) has asked
UNIDO to prepare a "Master Plan” for the develcpment of an integrated
pharmaceutical industry in the country. To this end, UNIDO has brought
together a group of international consultants, and the present report
is the input of the consultant on medicinal and aramatic plants.

Plants continue to be a majcr source of medicinal agents
threughaut the world, and UNIDO has been playing an important part in
pramoting the utilization of medicinal and aramatic plants for the
production of pharmaceuticals in African ard Asian countries (1). To
assess the situation in the Philippines, besides examining relevant
literature, extensive discussions were held with mambers of appropriate
Government departments ard other arqanizatians, with commercial firms
and individuals, and with staff members of departments and institutes
in several universities. These discussions took place principally in
Metro Manila, but also in Regions 3, 4, 6, 7, 11, and 12 (map: Annex
I). The list of contacts made is given in Annex II. The period of time
available to the consultant, aoout 1 month, was not enocugh to carry out
a camplete investigation; in particular, agricultural and commercial
aspects have mot been as thcroughly studied as is desirable. However,
in spite of this, it is cornsidered that sufficient infommation has been
cathered tc enable an adequate assesament of the situation to be made.

The report falls naturally into two parts - the first dealing
with medicinal plants and the second with essential ails.




2.1. Policies

Govermment policies regarding medicinal plants are set cut in an

undated document entitled: Proposed Policies Relative to the National

Intearated Research Program on Philippine Medicinal Plants (NIRPROMP)
(2). The envisaged prcgramme was started in 1977/78 by the then

Naticnal Science and Technology Authority (NSTA), now the Department of
Science and Technclogy (DOST), who recognized the potential use of
herbal medicine in the country. The rogramme was later placed under
its health sector arm - the Philippine Council for Health Research and
Development (KCHRD).

The stated overall policy was that:

"Irdigencus medicinal plants shall be optimally utilized to
pramwte and maintain the health of the Filipino pecple.”

The means by which that cbjective was to be attained were given
as follows:

"l. The speedy generation of scientific knowledde on the medicinal

potentials of indigenous plants;

2. The immediate application of knowledge for the treatment of
diseases cammon in the country and provide substitutes for
impcrted drugs; and

3. The implementaticn of camplete scientific studies on plants
naving great medicinal potentials for cammercial ard possibly
export purposes.”

The guicdelines included the setting up of a Technical Committee
"to continucusly assess and direct the activities of tiw project”. The

required research and develcrment was divided into two Missions:




Mission I concerned ali activities thst would result in the use
cf medicinal plants as fast as pcssible:

"a. Research activities shall include all efforts to provide
scientific proof of plant efficacy, techmolcay far the propa-
gatior and cultural management cf plants for national distri-
tution and the preparation of quality galenical phammaceutical
dosage forms for use.

b. Implementation activities shai_ include all educatiomal effcrts
to bring all pertinent knowledge to the pecgple to cultivate the
plants in the barangays for direct use by the sick or to
distribute the galenical dosage forms with [roper instructions

for use mainly in the rural areas.”

Mission II included only selected plants fram Mission I of great
potential therapeutic value. The studies - phytochemical, pharmaco-
logical, toxicological, microhiclogical, immunological, and clinical -
were +o0 culminate in the purification and identification of the active
princinle(s); detemmination of the effectiveness and safety for the
treatment of human dise: :s; the pharmaceutical development, pro-

duction, and commercialization of such pure active drugs.

The thinking behind the project was that cheaper but efficacious
herbal medicines should be develcped far the less well-off sections of
the pcpulaticn, mainly thcse in the rural areas, who are unable to
afford the cost of Western-tyDe medicines and that their rational
utilizaticn in primary health care should be pramoted. It was envisaged
that ultimately the products would be commercialized, eituer by

Government or by private organizations that would be at least 60%




Filipinc-cwned.

A seccnd, likewise undated, document, Framework Plan of the

Research and Develcrment Program for Herbal Medicine (3), brings the

story up to about 1984. The current (i988) situation is presented in a
third undated document entitled Status of Research and Develogment
DCST/PCHRD Integrated Research Program on Herbal Plarics (4), in which

the achievements of the programme so far are set ocut (see Annex III).
In spite of the considerable length of time that has elapsed and the
problems that have beset the programme, due largely to underfunding and
lack of resources, as well as to certain changes of emphasis stemming
fram changes in the membership of the Technical Cosmittee, it has to be
credited with same very solid gains.

The necessary research and develcpment work has been carried aut
mainly as follows:
Agricultural:

University of the Philippines at Los Bafios (UPLB)

Central Luzon State University (CLSU)
Medical (Toxicology, Basic and Clinical Phammacology):

University of the Philippines College of Medicine (UPCM)

(Departments of Pharmacology and Biochemistry)
Pharmaceutical :

University of the Philippines College of Phammacy (URCP)
Chemical (Phytcchemical):

Philippine Institute cf Pure and Applied Chemistry (PIPAC)

University of the Philippines (UP)

University of Santo Tomas (UST)
Production:

Philippine Council for Health Research and Develcpment (PCHRD)
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There are alsc links with the Decartment of Health, Department of Agri-

culture, and the Department of Educaticn, Culture, and Sperts.

2.2. Selection of the plants to be investigated

Since the project was chiefly aimed at providing remedies far
the primary health care procramme, enquiries were initiated among
herbolarics (traditional healers) throughout the country regarding
their use of medicinal plants. The potentially useful information
(uses, plant parts, doses, preparations) thus acquired was set aut in a
series of unpublished reparts (5); cf. 2.3, below. By correlating this
infcrmation with the most commonly ocourring diseases and symptoms
(pain, fever, etc.), attention was focusse’ o five main areas:

Respiratory conditians (cough, asthma)

Gastro-intestinal tract (diarrhoea, colic)

Intestinal parasites

Skin conditions (fungal diseases, scabies)

Cardio~vascular conditions (diuretics).

Based on a lengthy pharmacological screening protocol (Annex
IV), the leaves of four plants were selected for pricrity research and

develcpment:
Vitex negqundo L. LaounGi - Cough, asthma, bronchitis
Mentha cordifolia Cpiz Yerba buena - Analgesic after dental

extractions, haemarrhaid-
ectany, mincx surgery, etc.
Ehretia microphylla Lam. Tsaang gqubat - Cclic, diarrhoea

Blumea balsamifera (L.) DC. Sambong = Diuretic
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a further five are scill being studied:
Leucaena leucccerhala (Lam.) De Wit

Ipil-ipil = Anthelmintic (seeds)

is_indica L. Niyog niyogan - Anthelmintic (muts)
Cassia alata L. Akapulko - Antifungal (leaves)
Garcinia mangostana L. Mangosteen - Antidiarrhoeal (fruit )

pericarp and endocarp)
Psidium quajava L. Bavabas ~ Antidiarrhoeal (leaves)

2.3. Documentation of Philippine medicinal plants

Medicinal Plants of the Philippines by Eduardo Quisumbing, first
published in 1951, is the best-known modern compilation; it was based
on field work as well as on a study of the pertinent literature (6).

Within the last 10 years numerous publications dealing with
Philippine medicinal plants, mostly fram a practical point of view,
have appeared in English (7-17); same have been translated intc other
lanquages such as Tagalog, Cebuano, and Ilanggo. Several of these works
(7-9) have been pregcared as outputs of the NIRPROMP project and have
been written for the lay public by pecple asscciated with the project.
They give information cn commonly occurring medicinal plants and on how
to prepare household remedies fram them for treating camnon ailments.

The extensive survey of mediciral plants and their use by more
than 1100 herpolarios (traditicnal healers) throughout the country,
carried out by Prof. Quintana and her team at the start of the NIRPROMP
project (S5), is set cut in five annual repcrts (1978-1982) totalling
almost 1900 pages. About 1700 plants were identified. It is very
unsatisfactory that the bulk of the infoarmaticn they ocontain remains
inaccessible, as no funds have been available to edit and puhblish them
and thus make them more widely known.




2.4. Research and Develcpment
2.4.1. Identification

Only three of the seven NIRFRCMP priority plants occcur through=-
out the country; the other four are limited to certain regions. There
is no quantitative information cn their occurrence in the wilc .t the
plants are mostly fairly readily cultivated in those parts of the
country where they Go not grow naturally. The plants are well-known and
easily recognized, so that their (taxonamic) identification poses few
problems. Staff in University Departments of Biology and Botany as well
as Colleges of Phammacy are usuaily able to carry cut the necessary
verifications. To identify less well-known and rare medicimal plants,
specimens have to be sent to the National Herbarium in Manila (= Botany
Division of the National Museum) or to the herbarium of the UPLB

College of Forestry. The number of full-ﬁue taxcnamists is limited.

2.4.2. Ethnobotany/Ethnomedicine

The Population Cammission (POPCOM) is funding an integrated
research project on indigenous medicinal plants for fertility
regulation. The work is being done at the UPLB Institute of Biological
Sciences and ITDI and is within WHO guidelines. It includes plant
identificaticn and documentaticn, biclogical and chemical screening,
toxicity testing, etc.

Other activities at the Institute of Biological Sciences include
popular undergraduate and postgraduate courses on econcmic botany, the
major parts of which concern medicinal plants. There are also courses
dealing with the preparation of simplified pharmaceutical formulations,
i.e. kitchen methods for making syrups, hand-made pills, ointments,

lozenges, etc. Another project deals with medicinal plants




in animal health.
Q<0 has a Department of Veterinary Medicine and a programme is

being started up to identify medicinal plants suitable for use as

veterinary drugs; this includes insecticidal effects.

2.4.3. Agriculture

Studies relating to the cultivation of the priority plants are
most advanced for laqundi and yerba buena. The Philippine Council for
Agriculture and Resources Research and Develcpment (PCARRD) has a list
of 25 projects, most of which are reported to be either extended or on-
going. It has not been possible to investigate these further and it
seems that some of them, relating to the diseases and pests of
medicinal plants, as well as to certain aspects of their (optimal)
cultivation, harvesting, and starage, have had to be deferred awing to
lack of funding.

The only on-gaing projects at the UPLB Colliege of Agriculture
are tne maintenance of the medicinal-plant gene bank and production
farm. The collection, identification, and propagation of plants with
pesticidal activity is also being pursued.

The Central Luzon State University (CLSU) at Muloz, Nueva Enciia
(Region 3), joined the NIRPROMP project in 198l to further t: - Jdevelcp-
ment of the agricultural management cf medicinal plants and to supply
raw materials for processing. Five of the pricrity plants, but mainly
lagqundi, have been grown on a 4 hectare site and planting material has
been supplied to the pecple through certain gcverrment departments;
they have nc processing facilities of their own. The cost cf praducticon
of the air-dried leaves, after garbling, is P60/kg. (A point to note is
that transport costs are high - #1000 to transport 30-50 kg of plant

material fram CISU tc Manila.) At the mament (August, 1)88), the PCHRD




has run out of funds and the CLSU has stopped supplying material. There

is, however, a little funding awailable fram the PCARRD Rural Women’s
Project to provide planting material for use in the villages. A
camunity-based health programme is just being started and training and
demonstrations in using hane-mede galenicals are being crgamized (18).

2.4.4. Pharmacology

The pharmmacological protocol by which the priarity plants have
been selected is autlined in Annex IV. This work, which has involved
pre—clinical (animal, laboratary) amd clinical (luman) studies, has
been the primary aim of Mission I of the NIRFROMP project, and has
mostly been carried out at the UP College of Medicine (UP(M). While
admirable in itself, the work raises questions that worry nct anly the
writer but alsc same of the doctors with whon the project has been
discussed. Essentially, these concern the mechanism(s) of acticn” and
long-term effects cf the preparations, as well as their possible
teratogenicity (which has not so far been imwestiqated), but above all
the fact that so far little or no work has been done to find out wiat
the active principles are in the plants being so widely reccnmended and
used. This is a serious deficiency that appears to have arisen as a
result of the emphasis at the beginning of project of getting the
medicines to the people and asking questicns afterwards. It has taken
2bout 10 years to reach the stage where suitable dcsace forms have been
develcped for the first few plants selected, and this has meant that

* It has been mentioned to the writer that the anti-diarrhceal effect
of tsaang- t may come about through a reduction in intestinal
motility. This is contrary to current WHO reccmmendations. The matter
needs further study.




the imvestigaticn of the active principles has had low priority. But
without an adeguate krowledge of the active principle(s), it is diffi-
cult, if not impossible, to obtain a proper idea of the efficacy and
long-term effects of such drugs. Moreover, it becames difficult to
standardiz: the final products, and hence to ensure that there are no
untoward effects. It is a situation that must be reredied as quickly as
possible.

Nevertheless, there is evidence from clinical trials that
lagundi tablets are indeed an effective amtitussive (19,20).

Same pharmacology is also being done abroad, e.g. in Japan.

2.4.5. Chemistry
As indicated above, relatively little has been dore about

investigating the active principles of the medicinal plants selected
for develcpment. Facilities for doing so are limited, also in the sense
that such work needs to go hand in hand with biological testing and the
facilities for doing that are likewise restricted.

At present, the most advanced (phyto)chemical work is being done
mainly at the Philippine Institute of Pure and Applied Chemistry
(PIPAC), an independent research institute founded in 1973 and situated
cn the canpus of the Ateneo de Manila University, Quezon City. The
PCHRD is ocne of the funding agencies fcr this work. The 4 pecple
concerned work in well-equipped laboratories and in collaboraticn with
overseas departments (Japan, (K) carry out detailed structural studies
on isolated plant constituents. Among the plants being studied are
laqundi and sambong; several active constituents have been cbtained
from laqundi and identified. The bicassay techniques available, at the
UPQM, require a considerable amount of isoclated product; more advanced




- 11 -

methods using less material are urgently needed.

Research into medicinal plants is also being carried out in the
University of Santo Tomas (UST) Research Center for the Natural
Sciences, Manila. Although not as well equigped as the PIPAC, it has
the advantage of closer collaboration with pharmcologists, cliniciams,
and others who are faculty members of the university. While there are
facilities for a range of biclogical tests (it provides a service an
behalf of UNESCO for South-East Asia), there is a need to extend the
range of tests, e.g. to cover anti-tubercular activity, and to dewvelop
mcre refined methodologies. An ocimtment, based an the seeds of pepita
del Tonkin (Ipomoea mricata (L.) Jacqg. - Convolwlaceae), has been
produced; it is said to have effective analgesic, anti-inflasmatory,
and anti-tubercular properties (21).

Scme natural-products chemistry is being done in the UPLB
Department of Chemistry. However, the mmber of pecple inveolved and the
facilities available are rather limitec.

The Department of Chemistry, De la Salle University, Manila, is
also interested in natural products, but mainly in those from marine
sources, and its wark does not fall within the orbit of the present
enquiry.

All the laboratories mentioned above collaborate with, or depend
on, t0 a greater or lesser extent overseas laboratcries, not oanly in
structure elucidation studies but also in some cases biological testing
and assaying.

Ncne of the other university chemistry, pharmacy, and biology
departments visited, in Manila or elsewhere, are in a position to
undertake anything more than relatively simple phytochemical screening.

The main impression is that there is a general shortage of

trained people and of equipment for isolating plant constituents and




carrying out their structure elucidation and identification. Facilities

for biological testing also need to be strengthened ard extended.

2.4.6. Pharmacy

The UP College of Pharmacy (UPCP) has been mainly responsible
for the develcpment of the processing and dosage formulation. It
likewise has a phytcchemical research proc.amme winich also encampasses
_plants not included in the NIRPROMP proje~, e.g. those used as pbarma-
ceutical aids and containing polysaccharides or pigments. The UPCP is
eq;ippéd primarily as a teaching college amd its facilities are modest.
However, it forms part of a consortium with De La Salle University and
Ateneo de Manila University in which post-graduate (M.Sc. and Ph.D.)
lectures and labaratory equipment are shared. There are same facilities
fer simple biological testing, but mostly that is undertaken by the
JPOM.

An Institute of Social and Biomedical Research, embracing
medicine, dentistry, subjects allied to medicine, etc., is in course of
being set up, with the aim of obtaining high-technology equipment that
can be shared.

2.4.7. Cinchona (Regicn 10) »

It did nct prove pessible to visit the 1854-hectare cinchona
plantation on the southern slopes of Mt. Katanglad, Bukidncn, in
Central Mindanao. The Philippine Cinchoma Reafforestation Project is
administered by the Bureau of Forest Development, Department of
Envircrment and Natural Resources. There are indicated to be ca. 2 1/2

million trees belcnging tc seven different species, as follows:
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Cinchona Species Trees 1-5, Trees 6 and
vears old more years old

C.ledaeriana 272,386 383,875
C.succirubra 141,594 311,775
C.calisava 89,780 85,550
C.xartamanah 206,389 190,400
C.officinalis 89,361 128,000
C.hybrida 96,474 152,100
C.tjinjiroena 166,153 235,150

Total 1,032,137 1,496,850

Grand total: 2,528,987 trees

*

The data in this table are taken from the project mropcsal discussed
below. The original table has "1-15 yrs. old”. It is presumed that
this is a typing error. Harvesting of cinchoma bark nommally starts
when the trees are 7 years old.

According to information the writer was able to glean in Davao, bark
has been exported to the value of abaut $45,000, ut it is not known
what weigyht of bark this represents. At present, there is no processing
plant for alkaloid extracticn.

The UPC? Department of Industrial Pharmacy has put farward a
project prcposal for the isolation cf quinine, and the formulation cf
successful and good quality dcsage forms, to be followed oy pilot-plant
scale production of the dosage forms (22). This project should be
wicouraged. Since there is now resistance to synthetic antimalarials in
the country, the exploitation of locally produced quinine (or a mixture

of cinchona alkaloids) is an attractive possibility. As pointed out in




the propcsal, it cculd be the start of a truly indigenous pharma-
ceutical incustry and it could also mean a saving cof fareign currency.
The proposed budget, at #1.27 million is on the low side and should be
increased to 31.75-2.00 million to allow for additicmal equipment and
inflation. Adeguate pilot-plant facilities for the project are prabably

noct available.

2.4.8. Agcar-agar proguction
The production of agar-agar from the local seaweed Gracilaria

verrucosa has been investigated by the DOST/ITDI (23). The product, so

far obtained aonly on a small scale, appears to be satisfactory far
microbiological, food, and pharmaceutical application. Again, it is a
question of developing potentially viable raduwction fram this initial
study.

2.5. Production of medicinal-plant dosage forms
The setting up of production facilities in different parts of

the country started 4 years and is being assisted by a World Bank loan.

2.5.1. Bicutan (Metro Manila)

As part of the NIRPROMP project, a piloct plant for the
production of decsage forms from philirpine medicinal plants has been
erected at Bicutan, Metro Manila. It i3 a DOST/PCHRU/UPP plant with a
capacity of about 10,000 tablets/day. Same equipment, e.g. the mixec
and drying oven (4 kg capacity), is cf lccal comstructian. 4 Materials
are being processed:

lagundi, yerba buena, tsaang-gucat, and sambong.

There are linited quality assurance facilities, with the bicassays

being dcne at the UPCM and other assays at the UPCP. It was not
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pessible to see the data sheets. The excipiemts are checked to USP
standard. In October 1987, tie cost of production, including packaging,
was #0.37/tablet. Cf. 2.5.2, below.

2.5.2. Davao (Region l1)

Based on the experience gained with the Bicvtan pilot plant, the
DCST/PCHRD set up a plant at Davao as a research installation in 1982.
The raw materials came from a 9 hectare plantation at the foot of the
mountains in South Cotabato. Two products have been made - lagqundi and
tsaang-qubat tablets - and have been supplied to rural healt}l units. A
mangosteen tablet has also been formulated and is awaiting clinical

The plant nas nor .y been able to make 10,000-15,000 tablets/-
day, with the unit cost #0.07/tablet (packaged 80.11/tablet), compared
with a shop price of P1.50/tablet for Biogesic. Production ceased in
the early part of 1987, because of departmental rearganization and
refurbishment of the buildings. Stocks have now (July 1988) run ocut. It
is hoped to resume production in September with partly new persomnel.

Current plans are to produce 1.5 million tablets/year, but it
appears that the target has not been definitely established. This will
supply nalf the island of Mindanao. However, production is limited by
the locally made stainless-steel drying oven which has a capacity of
anly 6 kg and no forced draught/circulation. After being air-dried, the
milled material is oven-dried to 10% moisture content. This requires at
least S hours; the tabletting process, on the other hand, takes less
than 1 hour. The capacity of both the drying house and the drying oven
will have tc be increased.




Only limited quality assurance facilities are available. Bio-
assay cf the powder befare tabletting used to be carried cut by the
UPCM, but it is intended now to set p their own bicassay procedures
and animal house.

2.5.3. Cotabato (Region 12)

The construction of a larger up~to~date production facility in
the grounds of the Regicnal Hospital has been almost campleted and it
is hoped to start production in Octcber. Lagundi and tsaang-qubat will
be the initial maverials processed. The facility comprises a garbling
area, air-drying house, drying and milling equipment, tabletting
machine (1200 tablets/minute),” quality-asswrance and other labcra-
tories, animal house, bicassay building, offices. Besides the directoar,
the staff camprise:

1 agriculturist, 6 pharracists (producticn, quality assurance),

2 doctars (bicassay work), 1 animal breeder, 1 wterimarian, 1

medical technician
Most are university graduates and are (or will be) specially trained.
No money is available far encaging further technicians. Cultivation of
the raw materials is done under contract; 5-6 hectares is reckaned to
oe sufficient, tut, as elsewhere, the local pecple are being urged to
plant their cwn supplies of the priority medicinal plants.

In 1987 about 3.5 million tablets were dispensed in Regions 9,
11, and 12 - about 3 1,2 days’ estimated ocutput of the new plant. The
intention of the DCH and DOST with regard tc the new production
facility is not yet clear.

* The situation regarding spares for the equipment frcm owverseas is
urclear, since the crdering was done centrally. This could have serious
repercussions in the event of a treakdown.




2.5.4. Taclcban (Region 8) and Tuguegarao (Regian 2)

Production faciliti . are also being set up in Taclcban an the
island cf Leyte and in Tuquegarac in north-east Luzon. These were not
visited and it is understood that, while the buildings to house them
have been constructed, there have been problems with the power supplies
and equipment. They are not yet cperational. It is understood that the
Tacloban facility will be supplied fram a 15-hectare famm.

2.6. Quality Assurance .

A major problem associated with the herhal products is their
quality assurance. None cf the laboratories attached to the production
units has the full range of facilities required, with the exception of
the new set-up at Cotabato. The Naticnal Standards and Testing
Laboratory (NSTL), which comes under the Industrial Technology
Development Institute (ITDI) of the DCST, and the Bureau of Food «nd
Drugs (BFAD) (not visited), which should monitor the herbal products,
only have facilities for determining standard parameters like ash
values, extractive values, etc. Published standards far the herbal
products are not yet available - the writer was not able to see any
data sheets - so that until they are established it is. impcssible far
outsiders to detemmine whether the products meet approoriate c_ntena
Neither laboratory has facilities for bioassays, mutagenicity tests,
etc., which at the mcment have tc be done by the URCM. This situation
must not be allcwed to continue and must be corrected as soon as
pessible.

At the DCST lahoratcries in the regions, e.g. in Cebu, proper
facilities for the incependent testing of herbal products are rnit

available.




Z.7. Caomercialization

2.7.1. Philippine Herbal Group Inc., Metro Manila

Market studies with lacundi and tsaang—gqubat tablets, as anti-
tussive and antidiarrhoeal, respectively, amcng health workers and
users in the prcvinces surrounding Manila, are reported to have estab-
lished their acceptability.

t is intended that the Campany tzke over the Bicutan processing
plant later this year or next year; they will pay a royalty and a
technology transfer fee. As indicated above, they are already marketing
the products. Fram the nature of the preparations being made and the
fact that they are intended primarily for less well-off members of the
commnity, profit margins are having to be kept small. The principal
contacts through whan the campany is operating are the midwives.

The ccmpany also aims to carry out pcst-marketing clinical
trials and to look at the possibility of develcping herbal teas (faor
decoctions) and syrups, particularly for paediatric use.

2.7.2. Sisters of the Rural Missions, Bacolad

In Bacolod, the Sisters of the Rural Missions have been making
herbal products for the last 7 years and, besides doctors, both
government and non-government agencies have been inwclved. They have 1
hectare of carden and use air-dried fresh leaves to prcduce 15 kinds of
capsules containing grcund and sieved material, as well as poultices,
ointments, oils, etc. The operation is crganized by a Sister
pharmacist. The Sisters have connections with the Medical Mission
Sisters in Manila wihc test all their products, which are sold at about
ane~fifth of the price of products having similar effects available m
local pharmacies., But the pecple, especially the mothers, are als&




being encocuraged to crow the plants themselves, as a self-reliance
project; camphlets in Ilcngoo have been produced, giving the vernacular
and scientific names, together with details of how to identify the
plant and prepare the herbai medicine. The Sisters have 57 centres in
the rural areas of Negros Occidental and they treat several thousand
patients a year.

The bottles are sametimes labelled with indications that wculd
ac lenger be acrepted elsewhere in a product that, as it were, is sold

over the counter.

2.8. Invclvement of the medical profession
As will be evident from what follows below, many members of the

medical profession include the use of medicinal herbs as cne of their
optians in treating patients. UPCM participants in the NIRPROMP project
tour=d the country twice during 1982-1985 in arder to make known the
results of the project to bcth goverrment and non~covernment organiz-
aticns. Of the ca. 3000 people thus contacted, 40% were doctars. There
are dcubtless other parts of the ccuntry where the medical profession
makes use of medicinal plants. However, anly those programmes that were
visited are discussed in the following paragraphs; see 2.5.2 and 2.5.3.

2.8.1. Bay, Laguna (Region 4)

The botica (pharmacy) of the hospital has a small herb garden
wnich forms part of the Comprehensive Community Health Program.
Patients are taught hcw to plant the herbs anxd make deccctians, and if
they do noct have the plants themsel es they are given planting
material. Medical interns and students of phammacy and the health and
allied prcfessicns (nurses, physictherapists, occupaticonal therapists,

nutritionists, etc.) spend 4-6 weeks at the hospital as part cf their
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cammnity werk in primary health care. Among other things, they are
given a handout with information on about 20 cammonly used herbal

preparations.

2.8.2. Bacolod (Regicn 6)

In this region, re is a number of strong groups, both
government (DCH) and non-govermment, who are actively pramoting herbal
medicine; the city authorities are also interested in the programme. It
involves both urban and rural areas, with the barangay (primary) health
workers using various preparations including syrups; again, it is the
mothers who are encouraged tc use herbal medicine and the emphasis is
on self-reliance. A programme aimed at setting up community-based
herbal gardens as a livelihood project is abaut to get underway. A
series of seminars for barangay health workers is held in which they
learn about the identification and preparation (by simple household
means) of local medicinal plants, making use of an Ilonggo translation
of the Guidebook on the Proper Use of Medicinal Plants (9). In the

session attended by the writer the enthusiasm and interest of the

participants was evident.

2.8.3. Cebu (Region 7)

Active use cf the herbal preparations that have been develcpyed
is being promoted by members of the medical grofessicn in Cebu. From
discussions with the Deans cf two of the medical schools, it became
clear that they are aware of the need for indigenous medicines.
Students encounter them in their pharmacology cocurse and are encouraged
to collect information from their local village or town; this

informaticn has not yet been collated. As part of one of the community




cut-reach prcarammes, a herbal garden has been set up and the people in
the area are taught how to prepare the medicines, based an the above-
mentioned Guidebock. The medical schools carry out very limited
research intoc medicinal plants, mainly because of the lack of funds;
they would like to expand the work.

2.8.4. Bonhcl (Region 7)

Herbal preparations are alsc an integral part of the medicatiaon
used in the Acute Respiratory Infections (ARI) Project an Bohol, begua.
in 1983 and part furded by the Australian Develcpment Assistance Bureau
(ADAB); WHO supplies the (expensive) ocotrimoxazole required in the
moderate, severe, and complicated cases. Same 200,000 pecple on the
island are involved. The project is aimed primarily at the ca. 15% who
are 0-4-year cld children, 85% of whom will have 4-6 mild episcdes of
ARI/year (25). The barangay (primary) health workers are taught how to
make and use the herbal preparations recammended in the treatment of
mild to moderate cases that they diagnose by means of a mmnagement tree
(26); and they in turn teach the houselolds under their care how to
precare the medicines. The project has been extended to 1991 and is

expected to go nationwide.

2.8.5. Davao (Region 11)

The Davao Medical School Foundation is concerned with primary
health care, and the use of medicinal plants is integrated intc the -
undergraduate course in much the same way as in the Cebu medical
schools. A Center for Educaticn, Research and Development in Health has
been set up very recently (1986,/87) and is offering a 2-year post-
graduate course in commnity medicine. It is also hoped to develop

research in the area.




3. ESSENTIAL OIS

It has to be said at the cutset that because of the lack of time
the encuiries by the writer in this area nave nct been as extensive as
desirable. Nevertheless, it is probable that the picture would nct
greatly change as a result of further investigaticn.

Almost the entire requirement of essential oils in the
Philippines is met by imports. During the period 1982/85 the anmal
amount varied between 2000 and 4000 tcnnes and was valued at $20-25
million (Annex V), representing a considerabie expenditure of fareian
currency. Yet, many of the plants fram which the imported materials are
obtained are already in the country but so far have been little
exploited. There is no doubt that development of an indigenous

essential-oil industry would lead to considerable eccnomic and

caommercial advantages.

3.1. Essential-oil imports

The impart data relating to essential ails are of limited value
in determining the nature of the oils imported since the individual
cils and their derivatives are not listed separately; mcxe detailed
statisticsmcjntobegathered, SO as to be aware in the future of
changing patterns and trends in the cils being impcrted. Be that as it
may, it is evident that currently peppermint and spearmint cils other
than fcr the mamufacture of medicine are by far the largest categary in
amount and value. The various citrus oils together are the secand most
important group.

The principal importers during the perioad January to June 1984
are listed in Annex V. The names of the companies are a sufficient
indication of the use to which the essential oils and/or their

derivatives are put: cigarettes, soft drinks, cosmetics, toiletries,
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and confectionery.

While some of the multi-national companies may be tied to
(overseas) in-campany sourcing of their essential-ail requirements,
others, such as the Philippine Refining Company, would be willing to
source their oils in the Philippine domestic market provided the

quality were acceptable.

3.2. Essential-oil exports

Accerding to statistics provided by the Natiomal Econamic and
Develcpment Authority (NEDA) (29), exparts of essential oils during the
period 1982-1986 rose fram about $2 million to nearly $7 million.
There is no information on which cils are being exported; the writer

did not acquire any data on this aspect.

3.3. Research and Development
That there has been same interest on the part of the DOST

(former NSTA) is evident fram the Seminar/Workshop on Essential Qils,
Spices and Pigments sponsored by them and held in Manila in 1982 (27).
The workshop group identified certain gaps in the research and
development in this area: technology transfer; in the short term, crop
production and processing; and in the long term, industrial production,
utilization, marketing, and manpower develcpment. Three plants were
considered to have top priority, viz citronella, Japanese mint, and
lemcngragss, while a series of other plants was eamarked for research
into tneir develcpment potential. Pcssible funding and implementing
agencies were alsc identified. Proposals for a number of research

projects were put forward, but it appears that since then there has

been only sporadic activity in the field.




Studies on the small-scale production of ilang-ilang (Cananca
odorata) ail have been undertaken; up to the end of World War I the
Philippines was the main producer of this oil. The cils from Citrus
medica (limon real) and Citrus mitis (calamansi; see 3.3.1) have also
been examined by chromatography. Same examination has been made of the
cils fram the leaves of Cymbopogon citratus (lemumngrass), Cymbopooon
winterianus (citronella; see below), and Eucalyptus tereticornis.

These, along with the oils from Mentha piperata and other Mentha
species (peppermint (see below), spearmint, Japanese mint, etc.), are
the ones that should be considered far further development as they are
likely to prove the most attractive commercially (28).

More recently, a research axd development project proposal has
been put forward by the DOST/ITDI Technology Transfer Section, Rural
Technology and Infarmetion Division (30). Accarding to the preawble,
currently the Bureau of Plant Industry is propaqating ilang-ilang,
lemongrass, citronella, and peppermint in Leyte, North Cotabato, and
Davao; the areas planted are no more than a few hectares (but cf.
3.4.2). There is also a plantation of ilang-ilang in Batangas. This
means that supplies of planting material are available, but it is not
clear tc the writer what steps have been taken to ensure that high-
7ielding strains are being used. Some of the yields mentiocned are
extremely high and are presumably derived fran experimental distil-
lations under ideal conditions in the laboratory; such yields are

unlikely to be attained during large-scale production.

3.3.1. Oriental Mindoro (Region 4) - Calamansi oil

According to the Bureau of Agricultural Statistics (31) the area
planted to calamansi throughout the Philippines during the pericd 1980-
1985 was fairly constant at about 10,000 hectares, pm about

-]




45,000 tonnes of the fruit annually.

Fiqures given to the writer during a visit to Oriental Mindoro
indicate that this prcvince has abcut cne-third of the area planted to
calamansi in Region 4: ca. 7000 hectares, with an anmual production of
ca. 18,000 tcnnes. The area under calamansi is expected to grow to
15,000-20,000 hectares within the next 10 years.

Caiamansi is a very widely used fruit and the peel, pulp, juice,
and seeds can all be made to yield useful products. In the present
context it is the peel that is important. Apart fram its use in making
marmalade and as a source of carotenoids, pectin, and ascarbic acid, it
contains an essential ail that can be employed as a flavouring in meny
kinds of food, as a perfume, and as a perfuming ingredient in soaps and
cther detergents, air fresheners, cosmetics, etc.

The DOST/ITDI, tcgether with the Provincial Govermment of
Criental Mindoro, maintains a Demonstration and Training Center for
Citrus-based Products at Merit, Victoria. As its name implies, its
primary function is the dissemination of information through extensiaon
work; it does not do any agronomy and the basic research comes from the
UPLB College of Agricul::ve. Only demonstration equipment is available
at the centre; for example, the capacity cf the hydro-steam
distiilation unit is a mere 3 kg of peel. The Center is chiefly con-

cerned with calamansi.

3.3.2. Central Luzon State University (Region 3)

Among the essential-oil plants being grown on the university
farm are citrcnella, eucalyptus, and ilang-ilang. So far, distillations
have been done only on a laboratory scale or using the DOST/ITDI
poertable 3-kg unit.




- 26 -

3.3.3. Cotahato, Mindanac (Region 12)

Beth lemonagrass and eucalyptus are crocwing in the regicn, but
there are no facilities for distilling the oil. In the hills in the
Cotabato area, and rather isolated from the mainstream cf Philippine
scciety, there is a graup of abcut 5000 low-income farmers, with
between them about 3500 hectares, who cculd be persuaded to graw <xcps
of essential-ail plamts. This coculd only be done if there was ready
access to (portable) distillation eguipment.

3.3.4. Other
In 1982 a mlti-author thesis was sulwmitted to the Faculty of

the College of Business and Econamics, De Ia Salle University, entitled

A feasibili on the cammercial ion of natural
oil in the Philippines (32). It discussed in scae detail the various

activities that would be irmwclved in setting up a company wishing to
undertake the commercial production of the oil fram locally grown
material. The marketing aspect of their work was based partly on
enquiries among fimms, both local and mutli-naticnal, making use of the
oil. Although the study dealt with what was essentially a hypothetical
situaticn, the conclusion reached by the authors was that the project
was indeed feasible and that peppermimt oil of gocod quality could be
oroduced locally at a substantially cheaper price than imperted oil.
whether current prices are such that this is still the case needs to be
investigated, but it is a lead clearly worth fcllowing up.

J.4. Lecal essential-oil production
3.4.1. Samar/Leyte (Regicn 8)
It is said that a few years acc cn Samar/Leyte farmers had a

nunber of small stills (ca. 30 kg capacity) far distilling essential




ails. The writer has nc further informaticon.

3.4.2. Bchol (Region 7)

In the eastern part of the island, the Alicia Cooperative
Milling and Marketing Inc. has a citronella oil project which has been
set up with same technical suppcrt from the DOST/ITDI out which is
still very much in the development phase. The Cooperative has 43
hectares planted to citronella, about half of which is at present
furnishing material for distillation.

The Chairman of the Board is an entermrising local businessmen
who has had a direct-fired water/steam distillation unit (capacity ca.
300 kg) fabricated in Cebu to a design furnished by the DOST/IIDI.
Currently, the best conditions for distilling the o0il are being
determined and the original design has been modified to increase
efficiency. The average yield of cil so far cbtained, 0.8%, is somewhat
on the low side. Ne quality contrel of the oil has yet been under-
taken, but this will be dorne in the coming months with the help of the
DCST/TIDI. Scre agronomic develcpment work is also being dore. The ail
is distilled on a cooperative basis.

an impcrtant aspect cf this grcject is the encouragement being
given to local farmers to grow citronella, ard a the price offered by
the Cooperative for delivery to the nearest karangay road it represents
a considerable increase in their earnings. At the same time, it
decreases their vulnerability by adding a further crcp fram which they
can derive income. Annex VI reproduces part of a letter from the
Chairman of the Cccperative. Additional distillaticn units will be
required if the expected increase in the amount of citronella grown is
realized. The initiative shcwn by the pecple involved in this project




deserves to be fully supported and projects of this kind are werth
cmsidering for other parts of the country. The cil, of as yet undeter-
mined quality, is scld to small mamufacturers in Manila for use in

shampoos, soaps, mosquito repellents, aerosols, etc.

3.4.3. Mindanao (Region 10)

One joimt-venture company, Filipinas FAO Inc., at resent has a
research and develcpment project at Cagayan de Oro. The main emphasis
is on cocomuts and coconut oil, but within the last two years research
to obtain high-~yielding essential-oil plants has been started with the
aim of satisfying in-house demard (for use in cosmetics, etc.). The
technology is being transferred from Japan and is under Japanese
supervision; the pilot-plant distillaticn wnit has a capacity of 1
tcrne. The campany has its own plantation, but is also imwalving local
farmers whc are inter-crogping with citronella, patchouli, vetiver,

mint, giml etc.

3.4.4. Other

Hinmel Industries Inc., a sister company of the Fartune Tobacco
Corporation, is reported as being capable of supplying 2000 lbs of
peppermint cil/month (30). The writer has o further information and
the statament needs o be checked.

3.5. Quality assurance

The National Standards and Testing laboratory (NSTA), Bicutan,
which comes under the DOST/ITDI, deals with samples mostly from
commercial firms (exporters) and other private clients, but also

receives samples fram the Custams and Audit Office. It dces not have

the full range of <quipment necessary for testing essential oils.
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The Bureau of Product Standards deals with samples from the
inspectorate; and if it cannct carry cut the work itself, the sample is
sent to a Government-accredited ccomercial laboratory. The Bureau was

not visited.

4. General conciusions

It is ot easy to see how medicinal plants and essential oils
can fit into a project embracing an indigenous pharmaceutical industry.
In view of the social context in which indigerous medicinal plants and
their preparations are being developed, they must be looked upcon as a
low-profit area and will therefore have little attraction for most
cammercial firms. The main connection that essent ial oils have in the
pharmaceutical industry is as flavouring agents - a use which extends
far beyond the pharmaceutical industry as such. Because of the econamic
and conmercial potential of essential oils, they (and medicinal plants)
could, if necessary, form a project in their own right which could have
a very good chance of success. This, however, would depend entirely on
the dedication of the person leading the project - the choice of this
person would be crucial and would have to reflect the impartance and
commitment attached by Gecvermment to the project. Without such a
comitment, the project might in the long run be unsuccessful.

Govermment research and develcpment work - even if pramising -
appears to excite little interest in the camrercial sector, in spite of
Government’s desire to transfer technolcgy wherever possicle. This may
be partly due to insufficient develcgment work because of the lack of
scaling-up (pilot-plant} facilities.
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4.1. Medicinal plants

The NIRPROMP project has now reached the stage where tablets c¢f
the first two priority plants, lagundi and tsaang—qubat, have been made
available tc the public, i.e. the project has bequn to attain its
stated dbjective. But it has taken 10 years to do so, which is far
longer than it should have, and there are still many questions to be
answered:

4.1.1. Agricultire

Although a medicinal-plants gene bank has been set up at UFLB,
with materials fram all over the comntry, it is not clear what rdle it
has played in the selection of the plants that have been used during
the subsequent pharmacological and pharmacentical research and develop~
ment. Has production been optimized on the asis of agricultural yield
(bicmass) rather than activity?

Agricultural studies have to be carrial ait in cnjunction with
phytochemical studies on the active principles, in arder to be able to
maximize activity and yield. Since the active principles are not yet
fully known, this has not so far been possible. Such studies are also
t\ecessarysotmttheanmsofmmeplantsindiffm
parts of the country under different eccvlogical conditions can be
determined.

4.1.2. Pharmacology

There are still several important aspects of the ghammacology of
the priarity plants that have to be established, viz the mechaniam(s)
of action, the long-term effects, teratogenicity, etc. It must be borne
in mind that centuries-lonc use of a herbal remedy is no guarantee that
it is harmless. The warning by Schoental (33} that one should "be aware
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of the hazards of plants which do not show immediate taxic effects hut
which act insidicusly and can cause chrenic dis - © and eventualy death
after a long latent pericd even with a single dose™ is very relevanc.

It is therefare extremely important -and urgent that the active
principles be studied in detail - not only their chemical constitution
but also their pharmacclogical effects and mechanism(s) of action. If
the active principles are not imown, it is difficult to standardize the
products and to devise satisfactary quality assurance measures. Only
when the active ingredients have been identified is it possible to set
up adecuate evaluation, standardization, and quality assurance pro-
cedures.

4.1.3. (Phyto)chemistry
It follows from what has been said in the two previocus sections

that the most important lacuna so far in the NIRPROMP project is the
lack of knowledge concerning the nature of the active principle(s) in
the products currently being made available to the public. The utmost
priocrity must now be given to the necessary chemical investigations
which will lead to their isolation and structure elucidation o identi-
fication. This will enable progress to be made in the agricultural and
pharmacolcgical aspects that still require study.

4.1.4. Dosage farms
Due attention should be give:r to the development of paediatric

dosage forms, especially far the 0-4 years-old age growp of children
who are too young to be able to take tablets.

When progress has been made in the study of the active prin-
ciples, it will ce possitle to examine the questicn of hioavailability




which nas so far nct received any attention but which nevertheless is

important in ccnnection with the efficacy of the products being made.

i.2. Essential oils

The indigenous production of essential ails is likely to be of
considerable economic benefit tc the country. So far, there are few
signs that local entrepreneurs or lccal branches of multi-natiomalis are
interested in exploiting material available in the Philippines.

In these circumstances, it is clearly up to Goverrment to remedy
the situation. The ITDI has so far been able to carry ocut very limited
development wark, dve partly to the fact that it lacks distillaticn
equipment for carrying out scaling-up operations. There is also a lack
of equipment in the regions. Usually, essential oils have to be
Gistilled from fairly fresn plant materials, if the products are to be
of good quality, and this often means that the distillaticon unit has te
go to the plant material rather than the other way rcund. There are
many designs for both permanent and mobile distillatiocn units. A
reference on essential oils that should prove especially useful is the
UNIDO Practical Manual on the Essential Oil Industry (34). Amex VIII

shows same designs from this reference that have proved successful and
that afford good quality oils; in general, units with a separate steam
generator yield better quality products. Suitable units could be
fabricated locally for as little as $10,000 or less, deperding on the
design and the material used (mild steel, galvanized ircn, stainless

steel).

daving made these pcints, the current situaticn is such that it
will not be easy to carry out the reguired werk, but the following

points may be helpful in determining what course of action to take.
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Praini

At present, because of the nature of the activities required for
the NIRPROMP project, the work is being carried ocut in a multitude of
different government, university, and nmon—goverrment departments and
institutes, with scmetimes a lack of co-ordinaticn and occasicnally
duplication of effart. Because many cf the scientists involved in the
project have other calls an their time, progress has tended to be slow.
In arder to increase the availakle cadre, priarity should be given to
intensifying postgraduate training in the relevant sciences. Currently,
there appears to be no goverrment or university programmre for sending
people overseas for advanced training.

Equigment

With certain exceptions, equipment in government and university
labaratories has not kept up with the general advances that have been
made in the last 20-30 years, But where modern instruments are indeed
available, cften they are under-utilized or out of use because they
have broken down and cannct be serviced. Scme laboratories where
natural-products research is being carried aut do not have the hasic
range of squipment, e.g. for chrcmatograchy, spec--oscopv, etc., that
should be present in such a laboratory. Inevitably, this has hampered
progress in the phytcchemical examinaticn of the priority plants,
although to same extent it has been overccme by oollaboration with
overseas labcratcries. However, that is nct an ideal scluticn and steps
should be taken to upgrade equipment in those institutions where
phytochemical studies are beiny done. At the same time, it will be

essential to train pecple in the maintenance and repair of equipment.
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Conter for medicinal and aramatic plants research

As indicated above, the activities of the NIRFROMP [roject are
spread over many different department and institutes - a situation that
has disadvantages. It is therefore perhaps worthwhile considering
setting up a centre in which the various activities can be more
effectively co-ordinated and concentrated. It would be essential,
hcwever, to give the centre its own budget, sc as to assure continuity
cf funding. This would awoid the stop-go financing that has been a
problem during the NIRPROMP project and respansible, in part at least,
for its slow develcpment. However, it would only be possible to set wp
such a centre when a cadre of trained pecple becomes available, e.q.
from the training programme envisaged above, and would have to be
looked upcn as a medium-term cbjective.

The cost of the centre would depend on whether an existing
building could be utilized ar whether a new one would have to be built.
The space required would be about 750+ sq. m. and would house several
labcratories (chemical, analytical, phammacoclogical, pharmaceutical,
etc.), pilot plant, solvent store, animal house, offices, etc.; 16+
. scientific staff would be required. Equipping such a centre for
research as well as develcpment (pilot plant) would prcbably cost $1-

1.2 million; the anmual running costs would amount to $0.3-0.5 million.

5. Recommendations
5.1. Medicinal plants
(aj The most urgent matters requiring attention are the Mission II
cbjectives of the NIRPROMP project:
(i) The isolation, characterization, and structure elucidation
of the active principles occurring in the priority plants;

(ii) More detailed pharmacology (mechanism(s) of action,




(k)

(c)

chronic toxicity, teratogenicity, etc.) of both the dosage
forms and the isolated active principles;

(iii) The evaluatiocn, standardization, and development of assay
methads for the active principles in the plant materials
and dosage farms.

A full range of testing facilities for herbal products is

required in government establishments (ITDI, EFAD), in crder to

be able to carry cut independent quality assurance.

Further clinical trials of the dosage farms are required in

order to allay doubts among members of the medical profession

and others regarding their efficacy and safety.

(d) A training programme should be initiated as soon as possible by

(e)

g)

(h)

Government and the Universities. It shauld be oriented towards
natural-products chemistry and pharmacology (incl. advanced
biological testing and biocassay methods) and shouid be carried
out both at hame and abroad.

The range of equipment in most of the laboratories currently
undertaking (phyto)chemical studies needs to be extended, so
that adequate investigations can be accomplished.

The plaming behind the location and estimated capacity of the
regional production units requires clarification, as does also
the question of the availability of spares for repairing
imported equipment in the event of a breakdown.

Continuity of (Gecvernment) financing for the activities of the
NIRPROMP project needs to be ensured so as to awvoid the leng
delays in its realization that have been a feature so far.

Consideration should be given to the possibility of setting up

a Philippines Center far Medicinal and Arcmatic Plants Research
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{(POMAPR) with its own budget to concentrate and aarry out the
full range of research and developgment required for the on—going
NIRPROMP project and for establishing an indigerous essential-
oil industry. It would necessarily be contingent on having a
trained cadre of research workers in the range of disciplines
covered (agronamy, (phyto)chemistry, phamacology, pharmacy),
i.e. it could only be set up after completion of the training
prograsmme propcesed abcve (under (d)).

(i) The proposed project for the extraction of quinine from bark
derived from the Mindanso cinchom plantation, along with the
development and production of suitable dosage farms, deserves
full suppart and should be accepted.

(3) The development of agar-agar production an a commercial scale
should be investigated.

5.2. Essential oils

(a) Geverrment through the ITDI should pursue the initial research
and develcpment of essential oils with all the vigour at its
camand. The outline project propasal (Amnex VII) should form
the basis of a fully werked-out project with a minimm duration
of 5 years.

(b) For the required research and develcpment work it is desirable
tc have a permanent installaticn. This could form part of the
pilot-plant facilities to be located at the (suggested)
Philippines Center for Medicinal and Aramatic Plants Research
(PQMAPR) .

(c} In order to stimulate the develcpment of the industry, a mumber
of mokile cr permanent units far the large-scale distillation of

essential oils should be located in different parts of the

_—




country, e.g. Centzal Luzen, Bchol, Mindamao. They should be
made available under advantageous financial conditions.

(d) Mcre detailed statistical information relating to essential-oil
impcrts should be gathered amd made available so as tc be able
to discern changes and trends in the oils being used in the

country.
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ANNEX II

PECPLE AND ORGANIZATIONS CONTACTED

Metro Manila (Region IVa)
. Department of Health (DCH)
Medicdcra C. Saniel: Director, Research Institute far Tropical
Medicine (RI™)
Nelia Salazar: Department of Health, RITM
Department of Science and Technology (DOST)
Q. L. Kintanar: Executive Director, Philippine Council for
Health Research and Develcpment (PCHRD)
Teresita C. Atienza: Senior Science Research Specialist, Human
Resource and. Institution Development Program, PCHRD
B. Cabrera: Consultant, PCHRD .
Joselita P. Manalo: Senicr Research Specialist, PCHRD UPCP Pilot
Plant for the Production of Dosage Forms from Philippine
Medicinal Plants
R. C. Lirag, Jr.: Director, Industrial Technolcgy Develcpment
Institute (ITDI)
A. D. R. Gopez: Deputy Directcr, ITDI
Felicidad E. Anzaldo: Bead, Technology Transfer Section, Rural
Technology and Informaticn Division, ITDI
Annabelle M. Vuelban: Rural Tectnical and Infarmation Division,
. ITDI

A. C. Pacotro: Rural Technical and Information Division, ITDI

Violeta P. Arida: Chief, Chemicals and Mineral Division, ITDI
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Board of Investments
Glery Lleander-Chanco: Directcr, Chemical Industries Department
National Museum

R. éel Rosario: Assistant Director

University of the philippines (UP)
E. Daningo: Chancellor
E. V. Valdez: College of Medicine, Department of Pharmaclogy
Nelia P. Cortes-Maramba: (bllege of Medicine, Department of
Fharmacology
Judith G. Balboa: College of Medicine, Department of
Biochemistry
Magdalena Cantoria: Dean, College of Phamacy, and her staff
University of Santo Tomas
Beatrice Q. Guevara: Senior Researcher, Research Center for “he
Natural Sciences
Rosalinda C. Solevilla: College of Pharmacy; Senior Researcher,
Research Center for the Natural Sciences
De La Salle University
L. G. Paca: College of Engineering
G. Genaro: Department of Chemistry
Consclacicn G. Ragasa: Department cf Chemistry
Milagros Relon: Department cf Biology
Philippine Institute of Pure and Applied Chemistry (PIPAC) (Ateneo de .
Manila University)
F. M. Dayrit: Research Cocrdinator
Philippine Herbal Group Inc.

W. . G. Friend: General Manager




Pilipinas Xao Inc.
=. B. Sy: Marketing and Sales Manager, Chemical Division
G. S. Cortez: Corporate Staff, Gecvernment Relations

Representative

Miioz, Nueva Ecija (Region 3)
Central Luzcn State University
R. E. Undan: Directar of Research
Fermina T. Rivera: Vice-President Research

Nemita de la Cruz: Research Assistant (Project Leader)

College, San Pablo City, and Bay, Lagqvha (Region 4)

University of the Philippines (UP) at Los Baflos
W. G. Padolina: Institute of Chemistry; Director, National
Institutes of Bictechnology and Applied Microbioclogy (BICTECH)
Ludivina S. de Padua: Institute of Biological Sciences, College
of Arts and Sciences
J. V. Pancho: Institute of Biological . ciences, College of Arts
and Sciences
Ernesta G. Quintana: Department of Horticulture, College of
Agriculture
thcarnacion Q. Saracs: Phammacist, UP Canprehensive Community
Health Program (CCHP), Bay
Maria C. A, Echavez: UP CCHP, Bay

Department of Science and Technology
Lydia C. Tamsinin: Regional Director, San Pablo City

C. Yaco




Calapan and Victoria, Oriental Mindoro (Region 4)
B. L. Marasigam: Prcvincial Administratar
Demcnstration and Training Center for Citrus-tased Products,

Merit (DOST/ITDI/PGOM = Provincial Goverrment QOriental Mindoro)

Bacolod City, Negros Occidental (Regian 6)
A. M. Gauzon: Dr. Pablo O. Tcrre Memcrial Hospital (Riverside
Medical Center)
A. R. Remoto: Chief of Hospital, Corazon Locsin Montelibano
Regional Hospital
Luisa B. Efren: Assistant Provincial Health Officer, Provincial
Health Office
R. B. Cuevas: Assistant Provincial Health Officer, Institute of
Philippine Bealth Organizations
Joretta A. Moreno: City Health Office
Remedios J.. Ortaliz: Bulig Community Health Programme
Miriam B. Mcntelibano
Lydia H. Arrayo: City Health Educatar

Sister Mary Elia Escrupulo: Sisters cf the Rural Missicns

Alicia, Ubay, and Tagbilaran, Bohcl (Regian 7)
J. L. Dungog: Chaimman of the Board, Alicia Cocperative Milling
and Marketing Inc., Napc, Alicia

Cepartment of Agriculture
R. Reves: Official-in-Charge, Bchol Experiment Station, Gabi,

Ubay
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Department of Health
Lilia Pague: Field Operations Officer, Acute Respiratory

Infections, Bohol Project, Provincial Health Office, Tagbilaran

Cabu City, Cebu (Region 7)
Department of Science and Techrmology
Araceli G. Almase: Regional Directar, Reaianal QOffice no. 7
University of San Carlos
Leticia G. Cabrera: Dean, College of Phammacy
Remedios Sol: College cf Pharmacy
Jocelyn R. locaylocay: Department of Chemistry
Cebu Institute of Medicine
Josephina Poblete: Dean
Cebu Doctors’ College of Medicine (CDCM)
E. B. Gruet: Dean
Aurora M. Vibar: Coordinator CDCM-CDH Council on Health Research
and Development
Erlinda R. Abellona: Chairperson, Department of Pharmacology

Davao City, Davac del Sur (Regicn 11)
Department of Health
Marietta C. Fuentes: Assistant Regiomal Directar
Asuncion A. Paraan: Medical Researcher, Davao Herbal Processing
Plant
Myrna A. Manzo: Pharmacist, Davao Herbal Processing Plant

W. P. Principe: Phammacist, Davao Herbal Processing Plant

R. Malo: Agriculturist, Davaoc Herbal Processing Plant




Ateneo ce Davac University
W. C. Vicente: Director, Centre for Education, Research and
Development in Health, Davac Medical School Foundation
Trinidad C. de la Paz: Director, Institute of Primary Health
Care, Davao Medical School Foundation
Perfeccion Loy: Department of Chemistry
BEmelia Podador: Department of Chemistry
Mila Viacrusis

Immaculate Conception College
Adelina Royo: Dean, College of Pharmacy

Cotabato, Maguindanac (Region 12)
CotabahoRegmlﬂospu.tal
E. T. de la Fuente: Head; also Head of Herbal Production Plant




ANNEX 11X

ACHIKVEMENTS OF THE NATIONAL INTEGRATED RESEARCH PROGRAM ON MEDIGINAL
PLANTS (NIRPOROMP), AS OF 1988

RESULTS OF VARIOUS STUDIES ON THE 4 PRIORITY PLANTS

(Fam. Compousiteae)

4. Yerba buena

Mentha cordifolia opiz leaves
(Fam. Loblateae)

60.26 g/kg tablet 230 mg

every 6 hrs

Adulta - 1-2tablets
every 4-6 hrs

PLANTS
Local Name Sclentific ﬁi-e Parts Used Lnso Formulation Dose indication
1. Lagundi Vitex negunde L. leaves 103.0 g/kg Tablet 300 mg Adults-1 tablet Relief of cough due to
(Fam.Verbenaceae) every 4-6 hra. common colds,flu and
Children (7-12yrs) pharyngitis !
1/2 tablat every
4-6 hrs
2. Tsaang-gubat Carmona retusa leaves 63.1 g/kg tablet 250 mg Adults - 2 tableta For aymptomatic relief
(Vahl) Maaam inictially then 1 of non-mpecific
(Fam. Boraginaceae) tablet every 4 hra diarrhoea and colic
secondary to gastro-
incestinal disorders
3. Samboug Blumea Lalaamifera L. leaves 62.65 g/kg tablet 250 mg Adulia - 1-2tablets For urinary tract pain

and burning sensation,
to increase urinary
output secondary to

fluid retention

Symptomatic relief of
pain, aches and discom-
fort such as headache,
toothache, muscle pain,

dysmenorrhoea and post-
operative pain sscondary
to minor surgery




ANMEX III

PLANTS UNDER STUDY

PLANTS
Local Name Scientific Name Parts Used LDgg Formulation Dose Indication
1. Mangosteen Garcinia mangostana L. fruic/ fairly safe tablet 230 mg Adults - 2 tablets antidiarrhoeal
pericarp/ initially then a
endocarp tablet 4 x a day '
w
2. Ipil-ipil Leucaena leucocephala L. ground 164.4 g/kg suspension single dose anthelminthic ~
dried seeds 4 /30 ml '
3. Niyog-niyo- Quisgualis indica L. dried nuts 220.7 g/kg chewvable ta- single dose anthelminthic
gan blet 500 mg
4. Bayabas Paidium suajava L. leaves 85.11 g/kg 10 X decoction, 100-150 ng/kg antidiarrhoeal
5. Akapulko Cassia alata L. leaves 49.87 g/kg 10 % decoction, 150-200 mg/kg antifungal
5, 10,15% pro renata

ointment
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ANEEX III

FORMULATION OF PEDIATRIC DOSACE FORMS UNDERCOING
DEVELOPNENT AND PRODUCTION

PLANTS FORMULATION IEDICATION
1. Lagundi tablet 175 mg/ml cough
syrup 150 ng/ml cough
2. Sambong tablet 125 mg diuretic
3. Yerba-buena tablet 125 mg antipyretic

EEN PLANIS APPROVED FOR STUDY (1988)

Local Name Scientific Name Parts Used Formulation Indication
1. Ampalaya Momordica young leaves antidiaberic
charantia L.
‘ 2. Bawang Allium sativum cloves capsule antihypertensive
L.
3. Ulasimang Pgperomia leaves anti-rhewmatoid
Bato pellucids L. arthritis,
satiinflammatory
4. Cinchona Cinchona bark antimalarial
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ANNEX IV
PHARMAECOICGY PRCTOCOL FOR SELBCTING THE PRIORITY MEDICINAL PLANTS

Agreement of 60% of the herbolarios questioned throughcut the
country as to the use(s), plant part (mainly leaves), preparaticn, dose
for the conditions (symptoms) selected to be treated first yielded
apout 100 plants. The list was then narrowed down to about 12 and
ultimately to 4 far priority investigaticn.

Initial pharmacological studies an the preparatians as used by
the herbolarios included determination of the acute IDgg, EDgqy, in-
Vitro screening on smooth-smuscle preparations (uterus, GIT, foetal
heart), in-vivo monitoring of heart rate and respiration (cat, mouse,
rat, pigeon), behaviour (motor activity: spcntaneous, +ve or -ve
reinforcement).

Mitagenicity and clastogenicity testing (Ames test, i.e. before
metabolic activation; REC assay, for direct INA damaging capacity;
hcst-mediated assay, i.e. after metabolic activation; micranucleus
test, for chromosome breakage) was also carried aut.

If either the LDgg was very low ar any of the mutagenicity tests
were +ve, the plant concerned was immediately reiected.

The efficiency of the preparation was confirmed on pharmaco-
logical models and by compariscn with kncwn effective synthetic drugs.

If the margin of safety: acute LDgo/EDgg, Was at least 20, then
it <as considered that the preparatian <ould safely be treated as an
over-the-ccunter (OIC) drug.

An initial clinica! screening was carried aut cn 18 patients (6

per dcse) at : dcsace lewvels:
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Highest dose, nct exceeding the herbolaric dose

Intermediate dose (= 1/Sth of the dose giving adverse effects in

animals)

Lowest dose (= 1/10th of the dose giving adverse effects in

animals)
The patients signed an infarmed conmsent form; their baseline parameters
(blood, urine, vital signs, etc.) were determined and they were kept
under observation in hcspital for a minimm of 8 hours. If there was
90% efficiency, then the UGP College of Pharmacy was asked to make up
the material as tabiets or in tea-bags (for use as a decoctian). 35-45
Patients were given an effective dose ani if 75-80% efficacy was
realized then a double-blind placebo study was undertaken.

Finally, the herbal preparation wemt to the primary health care
workers.

Standardization of the material used for production purpcses is
limited to determination of the acute LDg, and biocassay of the

particular activity for which the macerial is being used. The IDg, of

the prepared tablets is also determined.
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QUANTITY AND VALUE CF PHILIPPINE IM"CRTS OF ESSENTIAL OILS (1986/87).

Essential oil

1986

1987

: .tyi

FOB Value™™

Quantity

FOB Value

Anise cil, USP or NP fcr
the manufacture of
medicine

Lime and lemon oils for
the mamnufacture of
dici

Lime and lemon oils other
than for the manufacture
of medicine

Citrus oils (excl. line and
lemtn qils) for the manu-
facture of medicine

Citrus oils (excl. lime and
lemon cils) cther than for
the manufacture of medicine

Peppermint and spearmint
oils fcr the manufacture
of medicine

Other essential cils for the
mamufacture of medicine

Other essential cils (excl.
cils fcr the manufacture of
medicine)

Synthetic flavor materials
and concentrates, enfleurage
greases, and mixtures of
alcohol and essential cils,

usedmin chammaceutical, food,

etc. industries

136

561

374

4,478

5,938

2,516,118

1,660

15,341

3,407

55,392

151,872

10,617,204

70

2,358

23,757

863

26,651

3,300

12,036

342,076

2,733,428

657

26,536

973,525

7,865

142,830

52,472

245,075

2,484,112

12,729,850

Reference: Central Bank Statistics

W

L .
in kilograms

in U.S. dollars
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PRINCIPAL IMPORTERS OF ESSENTIAL OILS AND THEIR DERIVATIVES

(GANUARY-JUNE, 1984).

. Value
. Fortune Tobacco Corporation $1,856,484
Pepsi Cola Far East Trade Develcpment Co. 1,310,328
Procter and Gamble PMC 600,676
International Flavors and Fragrances (Phils.) Inc. 247,686
Seven-Up (Phils.) Inc. 178,487
Coca Cola Export Corporation 144,847
Colgate-Palmolive (Phils.) Inc. 131,595

Wrigley (Phils.) Inc. 115,538
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ANNEX VI

EXTRACTS FROM A LETTER BY THE (HAIRMAN CF ALICIA QOCPERATIVE

MILLING & MARKETING INC. (ACMAMI), BCHOL

27 July 1988

. . . at Ubay and Alicia, Bchol, more than 65% of the arable

land is uncultivated, idle lands that could be utilized for productive

purpcses. The farmers . . . are aware of their very low living

cenditions, but the goverrment cannot provide all the solutions. The

reasons for such very poor econamic conditions are:

a)

b)

c)

a)

a)

Lack of local market for the present cash cxops (rice, corn,
canote, cassava, banana, and mango);

The barangay rocads (the farm to market roads) are wvery badly
maintained, if there are any;

The farmers’ means of transportation fram the famm to their very
limited market is only through carabao sled ar carabao carcmata;
It is very obvious that once the farmers can produce more than
what is needed for the local market or for their [own]
ccnsumpticn, the price of such creps will go down very low so
that it cannct pay back the cost of production;

If there are crcp surpluses, the farmers have no way of storing
it for future use or to hold it in anticipation of price
increases because they do not have the starage facilities, nox
the chemicals to kill the insects, prevent molds or hold the
deterioraticn of such produce within a very short period of

time.
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. . . citroneils grass planted in the ACMAMI cooperative showed very
gcod growth, yielding 7,000 to 2,000 kilos of fresh leaves per 120 days
cycle. You have seen the ACMAMI distillation equipment, and checked the
oil yield at an average of 0.8% computed an the fresh leaves. ACMAMI
will be willing to enter into a marketing comtract with the fammers to
buy the fresh citrenella leaves at #0.50 per kilo, delivered by the
farmers to the nearest available barangay road or the farmers may
choose to have the citronella leaves processed in the cocperative
distillation units, the transportation and processing cost being
shouldered by +the cooperative. The farmers will be paid at the price of
$#85.00 per kilo of whatever oil is produced. At the price of #0.50 per
kilo of fresh leaves ar #85.00 per kilo of citrmella oil, the farmers
yearly earnings will increase to over #10,000.00 per year per hectare.
Comparing this incame with the income they have from rice (90%
dependent cn rainfed irrigation), corn, camte, cassava, etc. which
yields only between #3,000.00 to #6,000.00 per year per hectare. In
addition to the above incame camparison, the fammers will not be so
dependent cn the monthly rainfall (which is very irregular), and will
no longer sustain extensive damage due to starm, typhoon, or drought
with citronella plantation.

What we need . . . is funding for the initial cultivation and
culture of the citronella grass at the rate of #8,000.00 per hectare,
and the funding of distillation equipment at the cost of #50,000.00 per
set of distillation equipment tc service 38 hectares of citronella
plantation. A farmer’s family (consisting of 5 to 7 members) can easily
farm between 2 to 3 hectares of citrcnella grass plantaticn. Therefore,

in adjacent barangays with 75 farmer families, each cultivating/-




culturing two hectares of citrcnella grass or a total of 150 hectares
will need about 4 distillaticn units, each unit having a loading
capacity of 500 kilos of air dried citroneila leaves. The initial
investment for the 150 hectares plantation is 21,200,000 and the 4
distillation units is 8200,000, or the total investment will amount to
R1,400,000, employing 75 farmer families, giving each of the 75 farmer

families an annual income of ™43,968, ccmputed as follows:

a) Fram the sale of fresh citrcnella leaves of
1,270,000 kilos per 120 days cycle, ar
3,600,000 kilos per year at #0.50 per

b) Fram the income of citranella oil dis-
tillaticn, out of 3,600,000 kilos of
fresh citronella leaves ar 2,800,000
kilos of air dried leaves (20% loss
of weight) or 23,040 kilos of citro-
nella oil at #65.00 per kilois . . . . . . . . 1,497,600

Total income per year . . . . . . . . 83,297,600

k]
c) Therefore, giving the 75 farmer families an anmual incame of

£43,968 per family.

If the total cost of citronella - . woduction is 8150 per kilo
(cost of fresh leaves at $0.50 per xilo j... _ ‘ccessing cost of $#65.00
per kilc of oil), it is pcssible to enter and compete in the export
market at the price cf 1SA $7.50 ger kilo FCB Cebu.
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ANNEX VII

DOST,ITTDI OUTLINE PRQJECT PROPCSAL FOR THE PRODUCTION OF

ESSENTIAL QOILS IN THE PHILIPPINES.

The project is to consist of two phases and will have a minimum

duration of 5 years.

PHASE I Develooment Stage (years 1 and 2)

a)

b)

c)

d)

Agronamic studies. This will be concerned with all aspects of
the cultivation of the plant raw material, including the
selection of high-yielding strains, the determinaticn of the
optimun conditions of growth, yield, etc.

The University of the Philippines at Los Bafios (UPLB) and the
Central Luzcn State University (CLSU) will both be involved in
this work.

Procurement of the facilities needed fcr the laboratory- and
small-scale distillation, as well as characterization and
quality assurance, of essential oils.

These facilities should be placed with either the DOST/TIIDI ar
the (suggested) Philippine Center for Medicinal and Aramatic
Plants Research (POMAFR).

Technical training of perscnnel fram the DOST/ITDI and from the
identified regional project sites !{see below), to be carried cut
at the DOST/ITDI in Manila.

Procurement of the facilities required for the characterization
and quality assurance of essential oils at the DOST/ITDI,
Manila, and at certain of the DOST regional labaratcries, e.q.
Cebu, Taclcban (?).

PHASE II Pilot-plant Stage (years 3-5)

a)

b)

Optimization of processing (distillation) parameters and of
equipment design.

Local fabrication of 4 or more distillation units having a
capacity of at least 200 kg, to be installed at project sites
tentatively identified as follows:

Regyion III: CLSU, Muficz, Nueva Ecija - Mint cil

Region IV: Lemonstration Center, Merit, Victoria, Oriental
Mindcro - Citrus cil
Palawan - Ilang-ilang and Patchouli oil

Region XII: Cotabato - Lemongrass and Bucalyptus oil
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c) Establishment of standarads
d) Analysis of market acceprability
e) Production and Evaluaticn of the essential ails produced.

DCST/ITI
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FIG. 1 COUNTRY STILL FOR HYDRO - DISTILLATION
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WATER DISTILLATION

Water or Hydro distillation differs from steam distillation mainty in that the piant matenal is
almost entirely covered with water in the still which is placed on a furnace. Water is made to boil and
the essential oil is carried over to condenser with the steam which is formed. Hydrodistillation is the
simplest and the oldest process known to man for obtaining essential oils, frum plants. A water
distillation still which is in use in India to this day is shown in Figure 1. Stiil is most commonly made
from copper. Another vesse! with a long neck is placed in a water tank or a natural pond to serve as
condenser. A bamboo pipe is used as the vapour connection and mud is used to seal the various jo.nts.

Water distillation suffers from some serious drawbacks.

GOOSE NECK

—COOLING WATER
WATER

SEAL
COIL CONDENSER

(—d
PERFORATED BOTTOM
L
_ ol
StP

EPARATOR

FIRE PI.ACE I
T T -

FiIG. 2 FIELD DISTILLATION STILL

{a) As the plant material near the botton walls of still comes in direct contact with the fire
from furnace, there is the likelihood of its getting charred and thus imparting an objectionabie odour
to essential oil.

(b) Prolonged action of hot water can cause hydrolysis of some constituents of the essential
oil such as esters.

(c) The process is siow and distillation times are much longer compared to steam distillation.
Inspite of these drawbacks water distillation is not without its advantages in certain application.Rose
flowers are invariably water distilled to obtain otto of rose because if steam is biown through a layer
of roses they aggiutinate and form an impenetrable mass. Some of the drawbacks of water distiilation
can be removed if a perforated grid is introduced in the still to support the plant material as shown in
rigure 2. Direct contact of piant material with hot furnace bottom is thus avoided. When the water
level is kept below the grid, the essential oil is distilled by the rising steam from the boiling water.




or aluminium depending L;:on the corrosive nature of the essential oil. Ressonably weil - equipped
workshop would be required to fabricate these units. Reference (2) gives additional information on
various aspects of steam distillation.

. {}/CHIINEY

PERFORATED GRID
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7777777 7777777
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T
T
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FiG. 3 IMPROVED FIELD DISTILLATION UNIT
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CONDENSER

DISCHARGE HOLE
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3 COOLING WATER
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1Pttt el ety
A OIL SEPARATOR

WATER

L od
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FiG.4 MODERN DISTILLATION STILL
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VAPOUR INLET

,,! ‘ VAPOUR DEFLECTOR PLATE
STAINLESS STEEL TUBES STAINLESS STEEL TOP BONNET
WELDED TO TUBE PLATE /
\ S.S. TUBE PLATE
GASKET .

COOLING WATER OUTLET

N
N

NUT BOLTS ON FLANGE
MILD STEEL SHELL

AL

«

4k

25% CUT MILD STEEL BAFFLES

LN
=
\

MILD STEEL LUGS FOR SUPPORT

T
i

aln
nimlnlgiX
clsials
COOLING WATER INLET -
727 7y
)

CONDENSATE OUTLET

FIG. 5 CONSTRUCTION DETAIL OF CONDENSER
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MAIN FEATURES

This is a sturdy still. designed
and manufactured to allow small
producers to obtain highest grade
essential oils identical to those
obtained in large steam distil-
-lation devices.

The whole unit is placed on a
portable chassis for transport by
road on the spot of production.
This will avoid raw materials
transportations wvhich are often
expensive,.

Its thorough operation reguires
only a fresh wvater source, since
g2nerally the distilled piant
residues shall be sufficient for
heating owing to the special all
combustible fire-box which may also
fire wood, brushwood, straw, etc.

PRACTICAL DPERATING CHARACTERISTICS

Heating with distilled dry brushwood.
Time

Cold starting ....... ceevs 30/35 minuces

Normal distillation rate

Normal duration of a distillation
operation ... .......

el wtlalalele

80 Litres ’hour
of distilled wator.

1 H 30 maximum.
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ALAMBIC LABORATOIRE

TYPE A FEU NU ET A BAIN -MARIE

- Socle en idie piiee.

. Cuve de distillation a feu nu_

. Foyer a goz _

- Nivecy d'eou.

. Alimentation de la cuve en ecu choude.
. Cuve e serpentin de crelroidissement.
- Tuyauterie d ecoulement et d #vacuation.
- Alimenntion en egu froide .

-  Serpentin de refrodissement

. Essencier trieur.

- Col de cygne.

~ Collecteur de tuyauteries.

- Berdleur o gaz.

- Mgnometre.

- Soupape de securite .

- Cheminee .

_  Choudiere avec cuve de dissillation G bam-morie .

OPTIONS

Ces suparens Deuvent eire livres dans les coniencnces
ge “0C e 2CC itres ¢ peuvent fonctionner 3 'a Jemande,
2u 303,32 'electricite ou au bois.

Notre jamme ge ‘abricarion comgorte éqatement
des zuves de 00 su 2C0 wres ‘onclionncnt sur

sénercieur Je vapeur sepcre.

Pour ‘oures duires <arianres. duce sur lemange .

Algmbic lgboratcire pour essais de disnilation
ol de selection comportan? deux 'ypes:

a . clgmzic & fou nu_
b _ clemaic 3 bBain-mcrie.

Ces apporeils peuvent &#re prewus our fonchonner
de 03 330 gr ou 203 3 2kg de cression.

Seuls 'es appareiis de plus de G5 litres fonztionnant
3 une pression wperieure 3 330 G-, 300 sOumis G
controle du Service des Mines .

Les appareiis G Soin-mar'e produisant 23 2 'ois pius
de vapeur d I‘Reure Gue les copareiis @ feu nu.
sont begucoup olus ropides que es Jerrers.

NOs apparens Seuven! $'re IMEnc5es 3cur dishiller:

Ce 33 kg ae zrassion.

A vapeur direc’e .

A sapeur inGirecce. 3ve< serzertir Ze r3.'Te
1y fond de & :_.e u Dor ‘ince~—ec-z=2 1un
doudie fona .

A 2gIn-marie =~ ~rermediZ:iee 2 ire SOuTie
enveiloppe dans I.ele mircule .- TwrCe mesTigLe .
Avec <cORODG :” .

P3r oarborage .




A._ALAMBIC A STy NU.

Type 240
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B.-ALAMBIC A BAIN -MARIE _






