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‘I NEVER consume any RAW GARLIC! Why you ask?
I bet you thought it was good for you, right? Well,
guess again. Stanford University conducted a research
project on the effects of garlic on the human system.
The study was privately funded by the late Dr. Robert
Beck. The results (yet to be published) were conclu-
sive: RAW GARLIC IS A SPECIFIC POISON FOR
HIGHER LIFE FORMS. [t totally de-synchronizes the
left and right hemispheres of the brain, rendering you
brain dead. It decreases your reaction time 2 to 3
times. You can rub a clove of raw garlic on your ankle
and smell it shortly afterward on your wrist. It pen-
etrates the blood-brain barrier. This is why most pi-
lots are warned never to eat garlic or Italian food
before flying. Garlic is strictly forbidden in all ashrams
and monasteries in India, Tibet and Nepal. I have
been told by herbalists that if garlic is so bad for you,
why did the American Indians use it? THEY USED IT
AS A MEDICINE, NOT A FOOD! Yes, it may be taken
under certain specific circumstances for specific con-
ditions, but to consume it daily as a supplement or
food is reckless stupidity. If you are taking garlic now,
get off it for a few weeks and see how much better
you feel and how much clearer you can think. [ know
many herbalists and nutritionists won’'t agree with
this, but I put them in the same category as the

mothers at the turn-of-the-century who bought mor-
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phine sulfate to give to their babies to put them to
sleep. After the Harrison Act, that was outlawed.
Someday garlic may be outlawed too. Even the Church
of Scientology forbids garlic, garlic salt, or any salad
dressing or other food products containing garlic
aboard their ships, the Diana and the Apollo because
they know how stupid it makes the people. This in-
cludes all garlic supplements including Kyolic, and
the de-skunked varieties. Be sure to check the labels
of foods in the supermarket, as most contain garlic.
Garlic is poison, eat it at YOUR OWN RISK! [ believe
garlic to be poisonous in it's raw state, but I believe
that cooking or sauting garlic synergistically changes

these properties, such as in the formula for Space

Syrup. This can probably be determined by a good
applied kinesiology test.”
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“Doctors who changed a patient’s life.
Today’s dogma may be tomorrow’s joke.”
John H Turney
Br Med J 1998;317:142
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The Problem of Pain in Complementary and Alter native M edicine

Pradit Prateepavanich*, Niphon Poungvarin®

*Department of Physical Medicine and Rehabilitation Medicine
"Department of Medicine, Faulty of Medicine Sriraj Hospital, Bangkok 10700

Pain isthe most common problem encountered in clinical practice. Pain, particularly chronic pain and
that experienced by cancer patients, isthe most common group using complementary and alter native medi-
cine (CAM). Most CAM isnot evidence-based; instead, it is experience-based. Surprisingly more and more
Americansareturning to complementary and alter native medicineto help manage and treat their pain. Also,
many medical schoolsin North America include the study of CAM in moder n medicine as integrative medi-
cine. Inthiscontext, it isnecessary for usto understand the general concept of CAM (halistic), and classifica-
tion (alter native medicine system, mind-body inter vention, biologically based ther apy, manipulative and body-
based therapy, and energy therapy). In predicting the benefits to be derived from CAM and the safety of
CAM, it is based on many things, for example the beliefs of the patient, the skill of the therapist, which
dimension of halistic (body, mind, social, or spiritual) that CAM can help, contraindicationsand precautions,
and cost. The mix and match with integrative medicineisindividual-to-individual depending on each patient.
It isfundamental to assesstheindividual and holistic profile of each patient.

Key words: pain, chronic pain, complementary medicine, alter native medicine
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Abstract
Strychnos Nux vomica: Its Utilization in Homoeopathic Views
M onthaka Teer achaisakul
Division of Alternative Medicine, Department for the Development of Thai Traditional and Alternative Medicine,
Ministry of Public Health

The purpose of this review was to provide information on the utilization of Strychnos Nux vomica in
Homoeopathic practice. This review described the process involved in obtaining a Homoeopathic remedy
called Drug proving, Strychnos Nux vomica in the Homoeopathic Materia Medica and a case study in Thai-
land. Based on thisinformation, readers are expected to under stand more clearly about Homoeopathy and
the example of some Thai herbsthat could be used in Homoeopathy.

Key word: Strychnos Nux vomica, homoeopathy, drug proving, Homoeopathic M ateria M edica
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Abstract
L ocal Her bal Food Consumption Behavior among Southern Thaisin Huayluk Subdistrict, Songkhla
Province
Wilaiwan Nachatri*, Udom Panthong', Suparnee Oncheunjit’
* Sonklanakarin Hospital, TFaculty of Nursing, Prince of Songkla University, Songkhla Province

This descriptive study was conducted to describe local herbal food consumption behavior and the rea-
sonsfor itsconsumption, aswell asthe sources of the local herbal food among people in Huayluk subdistrict,
Songkhla Province. The sample consisted of 216 representatives of households living in Huayluk subdistrict.
Systematic random sampling and purposive sampling techniques were used. Data were collected using a
questionnaire; they were analyzed using descriptive statistics, including frequency, percentage, mean and
standard deviation.

The resultsrevealed that the majority of subjects knew the local foodsin almost all taste groups. Most
consumed the foods in the spicy and sour groups almost daily, whereas foods in the other taste groups were
consumed only 2-3 times per month. The subjects reported using several methods for food preparation de-
pending on the nature of thetaste. Thethree main reasonsfor eating local herbal foods: the peoplethink that
this type of food is safe and free from toxic substances, it is available locally, and it is good for health. The
major source of the local herbal foods was home-grown crops.

Key words: herbal food, consumption behavior, southern Thailand
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Abstract
Folk Wisdom of Muslim Midwives (Toh-bidae) Practicing in the Five Southern-Border Provinces
of Thailand
Suthon Pornbunditpattama*
*Office of Thai Indigenous Medicine, Department for Development of Thai Traditional and Alternative Medicine,
Ministry of Public Health, Nonthaburi 11000

Infant and mater nal mortality ratesin the five souther n-border provinces of Thailand have been higher
than the country’saverage. Part of thereasonsmay be dueto thelack of knowledge and skill of toh-bidaes or
Muslim midwivesin taking care of pregnant women and infants, especially at thetime of delivery, in diagnos-
ing any risk factorsin labor. The present study was aimed at studying the background and folk medical
wisdom of toh-bidaes who practice in the five southern-border provinces of Thailand. The selection criteria
for experienced toh-bidaes from different regions of the studied provinces were establisted and three toh-
bidaes from each province were secured for a total of 15 represent the toh-bidae population. Data from in-
depth interviews were analyzed for descriptive information.

Regar ding the background of the toh-bidae samples, they were all women aged 60-70 years. Their main
occupationswere agriculture and only a few practiced midwifery astheir main job. Their midwifery knowl-
edgewas passed on from their mothers' side. Most attended some midwifery training cour se or ganized by the
public sector. Regarding antenatal care, thetoh-bidaestake care of a pregnant woman by examining the baby
externally whileit isin thewomb, giving massagefor relaxation, and on the abdomen to correct the position of
the baby, if necessary, giving advice on proper diet, especially herbal food, and on nourishing the mother the
so that shewill have easy delivery. At delivery, the toh-bidae cleansthe vaginal area, examines the opening of
the uterus, helps deliver the baby, uses some herbs to prevent tearing of the perineum, cuts the cord, and
performsritual while burying the cord. For postnatal care, the toh-bidae takes care of the “ Yu-Fai” period
(lying by the fire) of the mother to help the uterus resume its original position sooner, and gives self-care
instructionsfor the mother, especially on the use of herbsto help excretelochia, promote lactation, and nour-
ish the body. For the infant, the toh-bidae performs some ritual to protect them from evil spirits, uses some
herbsto help dry the cord and prevent skin rash.

In summary, most toh-bidaes inherited their midwifery knowledge from their mothers and grandmoth-
ers. Their work involvesmainly massage and nutritional support for antenatal care, help in thedelivery of the
baby, and giving some herbsto stimulate milk production and in taking care of the health of the newborn.

Key words: folk medical wisdom, toh-bidae, M uslim widwife, southern-border provinces, Thailand
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Abstract
Preliminary Study of the Efficacy and Side Effects of ‘Ya Ammarin’ in Patients with Numbness of the
Extremitiesand Myalgia
Chaiwat Jattuporn, Saowakhon Ussawasrisuwan, Pojawan Thamcharoen, Benja Khumhaeng,
Thunyaporn K eawsontaya
Wangchan District Hospital, Wangchan District 21210, Rayong Province

The objective of this clinical research was to study the efficacy and side effects of a Thai traditional
herbal preparation called “ YaAmmarin” compared with a placebo in patientswith numbness of the extremi-
tiesand myalgia. Thestudy wascarried out at Wangchan District Hospital, Rayong Provincein patientswho
wereat least 32 yearsold. Therewere 25 patientsin theexperimental group and 23in the placebo group. M ost
of the participantswerefemalesaged 41-60 and the majority had diabetesor hypertension. Fifteen daysprior
to the beginning of the study, most of the control group took NSAIDs, while most of the experimental group
took paracetamol. At 15 daysand at three monthsafter starting the medication, the symptomsof both groups
wereimproved, but therewasno statistically significant difference between the groups. Only mild side effects
wer e observed in three patients, with no changein their liver or kidney functions.

Eighty percent of both groupswer e satisfied with the treatment while 20 percent werevery satisfied. The
explanation for there being no statistically significant difference between the two groups could be a result of
the small sample size and high drop-out rate. Therefore, it is recommended that further study should be
conducted in alarger number of patients.

Keywords: YaAmarin, numbness of the extremities, myalgia
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Effects of Traditional Thai Massage on Body Pain and the Feeling of Relaxation

Suparuk Suppaaim
Ubonratna Hospital, Khon Kaen Province 40250

Even though Thai people have used traditional Thai massage for several hundred years, clinical trialson
the efficacy of traditional Thai massage are limited. The objective of this study wasto evaluate the effect of
traditional Thai massage on body pain and the feeling of relaxation in patients. The design of this study was
observational resear ch conducted at the Kumkhoon Center, Ubonratna Hospital, Khon Kaen Province. There
wer e 198 subjectsin the study but only 188 completed the questionnaire. Theresults showed that traditional
Thai massage reduced the pain score by 3.8/10 and increased the feeling relaxation score by 3.0/10 (P value <
0.001) as assessed by the visual analog scale (0-10 cm). The multivariate analysis of variance showed that the
sex of the subject wasrelated to the reduced pain score; the pain score of female subjects was reduced more
than that of male subjects. It was concluded that traditional Thai massage could significantly reduce the pain
score and increased thefeeling of relaxation score and that the sex of the patientswasrelated to thereduction

of pain score.

Key words: traditional Thai massage, body pain, relaxation feeling



sa1y
wi? )
o -y

3/ Wy, o ‘ .
: j';}ﬁ < L mmwvwwdunulnasazmIiuwndmaidan  Journal of Thai Traditional & Alternative Medicine
L 2 JHl P a—
* ff? 19 ¢ aiiufl m AUEBU-FUNAN WEEO Vol. 5 No. 3 September-December 2007

Original Arficle |

The Efficacy of Andrographis paniculata
(Burm. f.) Wall. ex Nees for the Relief of the
Symptoms of Influenza

Anchalee Chuthaputti*
Virul Por‘npat’.kulT

Udomlug Suwankiri’

Abstract

Tabletsor capsulesof thedried aerial part of Andrographis paniculata (Burm.f.) Wall. ex Nees comprise
asingleherbal medicineselected for inclusion in the National List of Essential Drugsin Thailand for therelief
of the symptoms of the common cold; however, thereis no clinical evidence yet to support itssimilar use for
influenza. Therefore, thisstudy was conducted to determineif A. paniculata could also relieve the symptoms
of influenza asit doesin the common cold. A multi-center, randomized controlled open-label study was car-
ried out in health-service centers and a hospital under the Nonthaburi Provincial Public Health Office in
patients having a fever of 38°C or higher, respiratory and constitutional symptoms for no longer than 36
hours, and labor atory-confirmed ashaving influenza. Patientswererandomly divided into two groups. Group
| received par acetamol tabletsat thedose of 1 gram every 6 hoursfor fever, headacheand myalgia; and Group
Il received the same dose of paracetamol and A. paniculata capsules at the dose of 1.6 grams 4 times daily.
Body temperatures were recorded and the severity of the symptoms of influenza, namely nasal congestion/
runny nose, sore throat, cough, headache, malaise, myalgia, fatigue, chill, and overall symptoms were deter-
mined by the Visual Analog Scale on the day of enrollment (Day 0) and on Days 2, 4 and 6 of thetreatment. At
the end of the study there were 10 patientsin Group | and 15 patientsin the Group II. It wasfound that in
Group |1, from Day 2 of thetreatment, body temper ature, the severity of overall symptomsand almost all the
other symptoms of influenza, except for cough, were significantly improved compared with those of Day 0.
Meanwhile, for Group |, on Day 2 only the body temperature, overall symptoms and malaise were signifi-
cantly lower than the values on Day 0. When comparing the two groups, it was found that the severity of
cough, fatigue, and overall symptoms of the group treated with paracetamol and A. paniculata was signifi-
cantly lower than that of the group treated with paracetamol alone from Day 4 of the treatment. Eighty
percent of the patientsin Group Il would choose the same medications again the next time they have influ-
enza, whileonly 20 per cent of the patientsin Group | would do so. The numbersof patientswho would choose
the previously prescribed medicationsor new medication wer e statistically significantly different between the
two groups. In conclusion, the present study showed that Andrographis paniculata, when given together with
paracetamol, could significantly reduce the severity of the overall symptoms of influenza and induce a more
rapid improvement of various symptoms of influenza better than paracetamol alone did. This finding war-
rantsarecommendation for using Andrographis paniculatafor influenzain primary health careand inclusion
on the National List of Essential Drugs aswell asfurther study in alarger group of patientsin the future.

Key words: Andrographis paniculata, influenza, symptom

*Institute of Thai Traditional Medicine, Department for the Development of Thai Traditional and Alternative Medicine
"Narathiwat Rajanakarin Hospital, Narathiwat province
*Nonthabun’ Provincial Public Health Office
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Background and Rationale

Influenza or “flu” and the common cold are both
respiratory diseases but they are caused by different
viruses. Even though the symptoms of influenza and
the common cold are similar and sometimes difficult
to tell apart, influenza is generally much worse than
the common cold. Symptoms such as fever, body
aches, extreme tiredness, and dry cough are more
common and intense in influenza. Generally, these
symptoms will improve within 5 days after a person
becomes ill; patients should recover and become nor-
mal within 7-14 days. However, in the elderly, chil-
dren, or patients with other chronic diseases or weak-
ened immune system, the flu may cause severe ill-
ness and life-threatening complications such as bron-
chitis or pneumonia.”

In Thailand, influenza can be found throughout
the year but the incidence is highest during the rainy
season (June—September).3 The numbers of reported
cases of influenza appears to have decreased during
the past 6 years, from more than 39,000 cases during
the period 2001-2002 to over 19,000 cases in the pe-
riod 2004-2005; in 2006 the reported cases of influ-
enza totaled 16,146.4 In 2004, it was calculated that
the economic cost of seasonal influenza in Thailand
ranged from about 928 million to 2,360 million baht.
Of this amount, the cost of medical care accounted
for 384 million-842 million baht; transportation 80 mil-
lion-300 million baht; and productivity losses 464 mil-
lion-1,230 million baht. Overall, the economic cost of
seasonal influenza was about 992-2,417 baht per case.5

The treatment of influenza is generally symp-
tomatic. Patients are advised to take some rest,
drink a lot of fluid, and use paracetamol to reduce
fever and relieve muscle ache. An antitussive, ex-
pectorant, nasal decongestant may also be taken, if
necessary. Currently, antiviral agents, e.qg., oseltamivir,
amantadine or rimantadine, can relieve the symp-
toms of influenza and help patients to recover sooner,
but the medication must be taken within 48 hours
after the symptoms first develop. For persons in the
high-risk group, influenza can be fatal, thus, flu vac-
cine should be administered as a preventive mea-

2
sure.

Andrographis paniculata is an herb that has a
long history of use in Ayurvedic medicine and tradi-
tional Chinese medicine.G7 In India, A. paniculata is
useful in liver disorders, jaundice, dysentery, cholera,
diabetes, influenza, bronchitis, hemorrhoids and gon-
onhea.6 According to the Pharmacopoeia of the
People’s Republic of China, this herb is indicated for
influenza with fever, sore throat, ulcers in the mouth
or on the tongue, acute or chronic cough, colitis, dys-
entery, urinary tract infection with difficult or painful
urination, carbuncles, sores, and venomous snakebite.7
In Thailand, A. paniculata is officially listed in the
Thai Herbal Phalrmacopoeia8 and it was included in
the National List of Essential Drugs (Herbal Medici-
nal Products) for the relief of the symptoms of the
common cold and non-infectious diarrhea.9 Similarly,
WHO also selected this herb for the prophylaxis and
symptomatic treatment of upper respiratory infections,
such as the common cold and uncomplicated sinusi-
tis, bronchitis and pharyngotonsillitis, lower urinary
tract infections and acute dianrhoea.10 Various kinds
of lactones, e.g., andrographolide, neoandrographolide,
deoxyandrographolide and deoxy-didehydroandro-
grapholide, are the active principles of A. panicu]ata.lo
According to the standard specification of A.
paniculata in the Thai Herbal Pharmacopoeia, the
aerial part of the herb must contain not less than 6
percent of the total lactones calculated as andro-
grapholideg. In vitro studies and in vivo studies in
experimental animals have shown that extracts of this
herb and/or its latones possess various pharmaco-
logical activities, e.g., anti-inflammatory, antipyretic,
immonomodulatory, antioxidant, and antidiarrheal
activities, which could account for its therapeutic ef-
ﬁcacy.10

There are several clinical reports on the efficacy
of A. paniculata in patients with upper respiratory
tract infection.n_17 The first report was a multi-cen-
ter study, conducted in Thailand by Thamlikitkul et
al., which showed that A. paniculata at the dose of 6
g per day in 4 divided doses was effective for the
relief of fever and phalryngotonsillitis.11 Standardized
extract of A. paniculata was later found to be effec-

tive for relieving the intensity of the symptoms of the
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common cold, e.g., cough, phlegm, nasal secretion,
headache, tiredness, earache, sleeplessness, and sore
throat."” *

Later on clinical studies were conducted on the
product of Swedish Herbal Institute called Kan Jang®,
a fixed combination of SHA-10 standardized A.
paniculata extract and SHE-3 standardized extract of
Eleutherococcus senticosus, which was found to be
effective in the treatment of uncomplicated upper
respiratory tract infection including s:lnusitis.w17 In
addition, it was shown that, when taken as an adju-
vant at the early stage of uncomplicated commnon
colds in children, Kan Jang® was more effective than
Immuna1®(standardized extract of Echinacea purpu-
rea) in accelerating the recovery time and lessening
the severity of the common cold, especially the amount
of nasal secretion and nasal congestion.17 Two sys-
tematic reviews later confirmed the therapeutic effi-
cacy of A. paniculata in the treatment of uncompli-
cated acute upper respiratory tract infection.18 19 How-
ever, there has been no study on the efficacy of this
herb in influenza reported so far.

This study was therefore conducted to deter-
mine whether A. paniculata capsules, which is al-
ready an herbal medicine in Thailand’s National List
of Essential Drugs for the common cold, would also
be effective for the relief of the symptoms of influ-
enza. If that is proven to be the case, its indication
in the National List of Essential Drugs could then be
expanded to cover influenza as well, and the herb
should then be promoted for use in the common cold
and influenza in the primary health care. The use of
A. paniculata in such cases will promote the self-
reliance of the country’s pharmaceutical industry with
regard to the production of medicine to replace im-
ported and expensive antiviral agent against influ-
enza virus as well as to help reduce the economic

cost of seasonal influenza of the country.

Methodology

The clinical trial proposal was approved by the
Ethics Committee on the Study in Human Subjects

in the Fields of Thai Traditional and Alternative Medi-

cine, Ministry of Public Health. This research project
was a randomized controlled open-label study con-
ducted in 15 health service centers and 1 hospital
under the Nonthaburi Provincial Public Health Office
during the period October 2004 - March 2006.

The inclusion criteria for the study subjects were
(1) male or female aged 18-65 years of age, (2) having
a febrile influenza-like illness for no longer than 36
hours, with a fever of 38°C or higher, (3) having at
least one respiratory symptom, i.e., nasal congestion/
runny nose, cough, or sore throat, (4) having at least
one of the constitutional symptoms, i.e., headache,
malaise, myalgia, sweating/chill or fatigue, which had
occurred for no longer than 36 hours, (5) positive re-
sults of the Quick Vue Influenza Test of nasal secre-
tion specimens, indicating laboratory-confirmed in-
fluenza, (6) ability to use the visual analog scale (VAS)
to rate the severity of the symptoms, and (7) agree-
ment to avoid drinking alcohol or taking other medi-
cations.

The exclusion criteria were (1) received influ-
enza vaccine within the previous 12 months, (2) had
the following symptoms, i.e., pneumonia, otitis me-
dia, bronchitis, severe bacterial pharyngitis or previ-
ous history of Streptococcus group A infection, (3)
respiratory rate > 20/minute and crepitation of the
lung, (4) took antibiotic, antihistamine, cough and cold
medications prior to the study, (5) hypersensitive to
paracetamol or A. paniculata, (6) alcoholic or drug
addict, and (7) pregnant or nursing mother.

Patients would be discontinued from the study
if they no longer wanted to participate in the study,
their symptoms become much worse, or their respi-
ratory diseases were later diagnosed as being some-
thing other than influenza, or they were allergic to
the medications used in the study.

A. paniculata capsules purchased from Chao-
phaya Abhaibhubejhr Hospital contained 400 mg of
the aerial part of A. paniculata per capsule. The con-
tent of total lactones of the AP capsules calculated as
andrographolide, as analyzed by the Medicinal Plant
Research Institute, Department of Medical Sciences,
was 9 percent, which was higher than the standard

specification set at not less than 6 percent by the
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Thai Herbal Phalrmacopoeia.8

Patients with a body temperature of 38°C or
higher, having at least one respiratory symptoms and
at least one of the constitutional symptoms described
above for no longer than 36 hours, were laboratory
confirmed for influenza by testing their nasal secre-
tions with the Quick Vue Influenza test (Quidel Co-
operation, USA) which could screen for both Influ-
enza A and B. Patients with laboratory-confirmed
influenza were then informed about the study project
and those who were willing to participate in the study
were then asked to give their consent and they were
randomly assigned to the paracetamol group or the
paracetamol + A. paniculata (AP) group.

Patients in the paracetamol group were pre-
scribed a 7-day supply of 500 mg paracetamol tablets
(Government Pharmaceutical Organization) to be taken
at the dose of 2 tablets (1 g) every 6 hours if they still
had fever, headache and/or myalgia. Patients in the
paracetamol + AP group received a 7-day supply of
the same dose of paracetamol plus 400 mg. A.
paniculata capsules to be taken at the dose of 4 cap-
sules (1.6 g) 4 times daily, after meals and at bedtime
if they still had the symptoms. Patients were asked
to come back every other day for three follow-up
visits to the same health service centers where they
received the treatment.

The efficacy of the two treatments was evalu-
ated by taking the patients’ body temperature and
asking them to rate their symptoms prior to the treat-
ment (Day 0) and at the three follow-up visits (Days 2,
4, 6) using the VAS of 0 (no symptom) to 10 (most
severe symptoms). The symptoms evaluated were
overall symptoms; respiratory symptoms, i.e. nasal
congestion and runny nose, sore throat, and cough,;
and constitutional symptoms, i.e., headache, malaise,
myalgia, fatigue, and sweating/chill. Any possible side
effects and patient’s level of satisfaction with the study
medications were also assessed. The data were ana-
lyzed by unpaired t-test, repeated one-way ANOVA,
or Chi-square test, where appropriate, using the SPSS
program for Windows. The p value of < 0.05 was

considered to be statistically significant.

Results

Of the 15 health service centers and one hospi-
tal in Nonthaburi Province that took part in the study
during the period October 2004-March 2006, only 7
health service centers had laboratory-confirmed cases
of influenza and could recruit patients into the study.
At the end of the study, there were 25 patients par-
ticipating in the study, 10 in the paracetamol group
and 15 patients in the paracetamol + AP group. Tables
1 and 2 showed that prior to the treatment (Day 0),
the body temperature, and the severity of the overall
symptoms, the respiratory and constitutional symp-
toms of the patients in both groups were not signifi-
cantly different.

For patients in the paracetamol group, it was
found that body temperature, the severity of the overall
symptoms, and malaise had become significantly lower
than the pre-treatment values from Day 2 of the treat-
ment, while headache, myalgia, fatigue and chill were
significantly improved on Day 4 and sore throat on
Day 6 (Table 1). Even though the severity of nasal
congestion/runny nose and cough appeared to be
better on Day 6, the symptom scores were not statis-
tically significant different from those of Day 0 (Table
1).

For patients taking paracetamol and A. pani-
culata, the body temperature, the overall symptoms,
and almost all of the other symptoms, i.e., nasal con-
gestion/runny nose, sore throat, headache, malaise,
myalgia, fatigue, and chill, were significantly improved
from Day 2 of the treatment, while coughing was
significantly better on Day 6 (Table 2).

When the symptom scores on Days 2, 4, and 6 of
the two groups were compared, it was found that the
overall symptoms, and the severity of cough and fa-
tigue of the paracetamol + AP group were signifi-
cantly lower than those of the paracetamol group from
Day 4 of the treatment (Table 3). Meanwhile, body
temperatures and the scores for the other symptoms
of influenza on Days 2, 4 and 6 (i.e., nasal congestion/
runny nose, sore throat, malaise, myalgia, and chill)
were not significantly different between the two

groups.
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Table 1 Symptom scores on Days O, 2, 4 and 6 of the paracetamol group (n=1 0)

Symptoms

Body temperature

Overall symptoms

Nasal congestion/runny nose

Sore throat

Cough

Headache

Malaise

Myalgia

Fatigue

Chill

The numbers indicate the mean + SD.

Day O

38.37 £0.42

6.50£1.72

4.40£2.67

5.70+£2.98

4.80x2.74

6.10x£2.96

7.20x2.15

7.10x2.51

6.60+3.03

5.40+2.88

* indicated p-value < 0.05 as compared with the scores on Day O.

Day 2

37.51+0.37*
(p=0.000)
450+ 1.51*
(p=0.035)
4.60+2.37
(p=1.000)
3.70+3.47
(p=0.492)
5.30+2.58
(p=1.000)
3.60+2.50
(p=0.119)
450£2.17*
(p=0.017)
4.20+2.20
(p=0.077)
5.20+2.70
(p=0.206)
2.30+2.26
(p=0.058)

Table 2 Symptom scores on Days O, 2, 4 and 6 of the Paracetamol + AP group (n=1 5)

Symptoms

Body temperature

Overall symptoms

Nasal congestion/runny nose

Sore throat

Cough

Headache

Malaise

Myalgia

Fatigue

Chill

The numbers indicate the mean + SD.

Day O

38.60x0.49

6.80+0.86

5.33x2.41

6.00£2.70

4.67x2.79

6.87£2.26

8.00+1.89

7.67x1.68

6.80+1.78

4.40 = 3.04

* indicated p-value < 0.05 as compared with the scores on Day O.

Day 2

37.25+0.50*
(p=0.000)
3.27+1.71*
(p=0.000)
3.20+2.34*
(p=0.014)
2.87+2.07*
(p=0.002)
420+2.11
(p=1.000)
2.67+2.53*
(p=0.000)
3.33+2.89*
(p=0.000)
2.93+2.60*
(p=0.000)
2.40+2.10*
(p=0.000)
0.87 + 1.46*
(p=0.001)

Day 4

36.95 % 0.35*
(p=0.000)
3.60 = 1.90*
(p=0.012)
3.70+2.95
(p=1.000)
3.20+3.05
(p=0.344)
410+2.38
(p=1.000)
210+ 1.79*
(p=0.008)
2.10%1.52*
(p=0.000)
2.30+1.57*
(p=0.002)
2.30+ 1.25*
(p=0.004)
1.10+1.59%
(p=0.013)

Day 4

37.02+0.39*
(p=0.000)
2.00£1.31*
(p=0.000)
1.73+1.94*
(p=0.001)
1.13%1.25*
(p=0.000)
2.40%1.59
(p=0.081)
1.27+1.71%
(p=0.000)
1.93 +2.09*
(p=0.000)
1.47+1.51*
(p=0.000)
0.93+0.96*
(p=0.000)
0.27 +0.80*
(p=0.001)

Vol. 5 No. 3 September - December 2007

Day 6

36.85+ 0.22*
(p=0.000)
2.00+ 1.15*
(p=0.000)
2.00+2.31
(p=0.339)
1.50 + 1.96*
(p=0.017)
2.80+2.44
(p=0.542)
0.90+1.10*
(p=0.001)
1.00 £ 1.25%
(p=0.000)
0.80+0.92*
(p=0.000)
1.20+1.03*
(p=0.000)
0.50+0.97*
(p=0.001)

Day 6

36.83 % 0.32*
(p=0.000)
0.53+0.64*
(p=0.000)
0.67 + 1.05*
(p=0.000)
0.20+0.41*
(p=0.000)
0.87+1.41*
(p=0.002)
0.13+0.35*
(p=0.000)
0.53+ 1.06*
(p=0.000)
0.13+0.35*
(p=0.000)
0.53+0.74*
(p=0.000)
0.00 + 0.00*
(p=0.000)

lvoo
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Table 3 Comparison of the symptom scores of the paracetamol group and paracetamol + AP group on Days 2, 4 and 6.

Symptoms

Body temperature

Overall symptoms

Nasal congestion/runny nose

Sore throat

Cough

Headache

Malaise

Myalgia

Fatigue

Chill

Treatment group

Paracetamol
Paracetamol + AP

Paracetamol
Paracetamol + AP

Paracetamol
Paracetamol + AP

Paracetamol
Paracetamol + AP

Paracetamol
Paracetamol + AP

Paracetamol
Paracetamol + AP

Paracetamol
Paracetamol + AP

Paracetamol
Paracetamol + AP

Paracetamol
Paracetamol + AP

Paracetamol
Paracetamol + AP

Day 2 Day 4 Day 6
37.51+0.37 36.95+0.35 36.85+0.22
37.24+0.50 37.02+0.38 36.82+0.32

(p=0.172) (p=0.619) (p=0.844)
4.50+1.50 3.60+1.89 2.00x£1.15
3.27x1.71 2.00+1.30* 0.53+0.64*
(p=0.077) (p=0.020) (p=0.003)
4.60+2.36 3.70x2.94 2.00+£2.30
3.20+2.33 1.73+1.94 0.67 £1.04
(p=0.158) (p=0.055) (p=0.061)
3.70+£3.46 3.20+3.04 1.50%1.95
2.87£2.06 1.13+1.24 0.20+0.41
(p=0.506) (p=0.067) (p=0.067)
5.30+2.58 4.10+2.37 2.80x2.44
4.20+2.11 2.40+1.59* 0.87 = 1.40*
(p=0.255) (p=0.043) (p=0.041)
3.60+2.50 2.10x£1.79 0.90%1.10
2.67+2.52 1.27+1.71 0.13+0.35
(p=0.373) (p=0.253) (p=0.058)
450+2.17 2.10x1.52 1.00+1.24
3.33+2.89 1.93+2.08 0.53+1.06
(p=0.290) (p=0.831) (p=0.325)
4.20+2.20 2.30+1.56 0.86+0.91
2.93+2.60 1.47+1.50 0.13+0.35
(p=0.219) (p=0.195) (p=0.051)
5.20+2.70 2.30x1.25 1.20+1.03
2.40+2.09* 0.93+0.96* 0.53+0.74*
(p=0.008) (p=0.005) (p=0.003)
2.30+£2.26 1.10+1.59 0.50+0.97
0.87 £1.45 0.27+£0.79 0.00+0.00
(p=0.098) (p=0.096) (p=0.138)

The numbers show the mean + SD.

*indicated p-value < 0.05 as compared with the scores with the the paracetamol group on the same day.

Regarding the satisfaction of the patients with
the treatment received, it was found that 80 percent
(8/10) of the patients in the paracetamol group were
moderately satisfied and 20 percent (2/10) were very
satisfied with the medication received. Meanwhile,
46.7 percent (7/15) of the patients in the paracetamol
+ AP group were moderately satisfied and 53.3 per-
cent (8/15) were very satisfied with the medications
prescribed. The levels of satisfaction with the treat-
ments received were not significantly different be-

tween the two groups (p > 0.05).

Patients were also asked that, if they contracted
influenza again in the future, would they like to take
the same medication they had been prescribed or
would they the prefer a new medication. It was found
that only 20 percent (2/10) of the patients in the
paracetamol group would like to take paracetamol
again, while 80 percent (8/10) would rather receive a
new medication. In contrast, 80 percent (12/15) of
the patients in the paracetamol + AP group would
choose the same medications again, while only 20

percent (3/15) would rather have a new medication.
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The numbers of patients who would choose the pre-
viously prescribed medication or a new medication
were significantly different between the two groups

(p < 0.05).

Discussion

According to the Weekly Epidemiological Sur-
veillance Report of the Bureau of Epidemiology, De-
partment of Disease Control, in 2006 there were 16,146
reported cases of influenza with no death in Thailand
and there were 88,841 reported cases of pneumonia
that required hospitalization and 765 deaths, 20 per-
cent of which were caused by the influenza virus.4
In 2007, up to the 48th week (November 25-December
1, 2007), there were 15,179 reported cases of influ-
enza and 7 deaths and 78,140 admitted cases of pneu-
monia and 757 deaths.20 These figures indicate that
influenza is still one of several health problems in
Thailand that can cost the nation up to a thousand
million baht or more in of medical care costs and
productivity losses.

As the treatment of influenza is symptomatic,
some modern medicines, e.g., antipyretics,
antitussives, expectorants, antihistamines and nasal
decongestants, may be taken for symptomatic relief,
if necessary. In addition, some antiviral agents, e.g.,
oseltamivir, amantadine or rimantadine, may also be
taken within the first 48 hours in order to reduce the
severity of the symptoms and help patients the re-
cover quicker. However, these medications must be
imported from overseas and some are expensive and
not easily accessible by the public. Therefore, if
Andrographis paniculata, an indigenous medicinal
plant of Thailand, can help influenza patients to re-
cover sooner, it would significantly help the country
to save on medical-care costs and prevent productiv-
ity loss as a results of influenza.

Beneficial effect of A. paniculata was noted in
this study as it was found that in the paracetamol
group, only three parameters, i.e., body temperature,
the severity of malaise and the overall symptoms, were
significantly lower than those of Day 0 from Day 2 of
the treatment. However, when A. paniculata was

concomitantly given, additional therapeutic effects

were observed from Day 2 of the treatment, i.e., nasal
congestion/runny nose, sore throat, headache, myal-
gia, fatigue, and chill were also significantly less se-
vere than those of Day 0, while coughing was signifi-
cantly better on Day 6 (Table 2). For the paracetamol
group, it took longer than 2 days for headache, myal-
gia, fatigue, and sore throat to be significantly less
severe than those of Day 0, while nasal congestion/
runny nose and cough did not significantly improve
even on Day 6 (Table 1).

When comparing the two groups, it was found
that the severity of cough, fatigue, and overall symp-
toms of the group receiving both paracetamol and A.
paniculata was significantly less than those of the
paracetamol group since Day 4 of the treatment. The
therapeutic efficacy of A. paniculata was also evi-
dent in terms of patient satisfaction, as 80 percent of
the patients receiving A. paniculata together with
paracetamol said that they would choose the same
medications again next time they have influenza, while
only 20 percent of the patients in the paracetamol
group would choose paracetamol again if they get
influenza. However, there were some patients com-
plaining that the number of capsules of A. paniculata
to be taken were too many. Hence, to increase pub-
lic acceptance and compliance in the future, this herbal
medicine should be made in the form of standardized
extract instead.

The results of the present study therefore sup-
port the use of A. paniculata to help reduce certain
respiratory and constitutional symptoms of influenza
and help patients to recover sooner, which is similar
to its traditional use in cases of influenza by Chinese
and Indian people.si7 The efficacy of A. paniculata in
relieving various respiratory and constitutional symp-
toms of influenza is similar to its previously reported
efficacy in common coldlz?14 suggesting that the herb’s
active constituents, total lactones, are effective not
only for milder symptoms of the common cold but
also for more severe symptoms of influenza. The phar-
macological activities that account for its therapeutic
efficacy in the common cold and influenza are likely
due to its immunomodulating effect, antipyretic ac-

- - . 910
tivity and anti-inflammatory action.
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The drawback of the present study was that,
even though 15 health service centers and 1 hospital
joined in the study and the data were collected over
an 18-month period, only 25 patients could be re-
cruited into the study. There were three main rea-
sons that explained why the number of patients par-
ticipated in this study was rather low. First, during
the study period, cases of avian influenza were re-
ported in several provinces of Thailand, including
Nonthaburi province. Therefore, when patients sus-
pected of having influenza visited the study sites and
the test of their nasal secretions showed a positive
result for influenza, there was the possibility that the
patients might have avian influenza. Therefore, the
health officials were reluctant to recruit such patients
into the study for fear that, if they really had avian
influenza, they would not receive proper treatment
and it would be harmful to their health and well-
being. Therefore, we could not recruit patients into
the study for a considerable period of time. Second,
before visiting the study sites, a number of influenza
patients had already taken some over-the-counter cold
medications, and thus could not be included in the
study. Thirdly, some health service centers had no
case of influenza at all and as many as 80 suspected
case were tested negative for influenza. This was
probably because Nonthaburi province previously did
not have many reported cases of influenza. There-
fore, if there is going to be a further study in the
future, other provinces with history of high numer of
reported cases, such as southern provinces, Kanchan-
aburi, or Clrlalrltabu11r13’4 should be selected as study
sites instead.

In conclusion, the present study shows an addi-
tional beneficial effect of Andrographis paniculata (6.4
g/day) when it is given with paracetamol (4 g/day): it
reduces the severity of overall symptoms of influenza,
cough, and fatigue better than paracetamol alone and
helps influenza patients to recover from various res-
piratory and constitutional symptoms sooner than they
otherwise would. This finding supports the recom-
mended use of this herbal medicine in influenza in
primary health care and for its inclusion on the Na-

tional List of Essential Drugs. However, further study

in a larger group of influenza patients may be helpful
for building stronger evidence to support such thera-

peutic use.
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Notes on the Genus Elettariopsis Baker
(Zingiberaceae) in Thailand

Chayan Picheansoonthon*’’

Piyapong Yupparach*

Abstract

Five speciesof thegenusElettariopsisBaker (family Zingiberaceae): E. elan C. K. Lim, E. exserta (Scort.)
Bak., E. slahmong C. K. Lim, E. smithiae Y. K. Kam, and E. triloba (Gagnep.) Loes., are enumerated for
Thailand in this treatment based on herbarium specimens. The taxonomically controversial taxon, “Pud
Sing,” is confirmed to be E. slahmong C. K. Lim, not E. curtisii Bak. as previously referred to in the Thai
literature. The key to and color illustrations of all Thai species are provided. The ethnobotany, chemical
constituents, and biological activities of these Thai taxa are also discussed.

Key words: genus Elettariopsis Baker (Zingiberaceae), Thailand, taxonomy, ethnobotany, chemical constitu-

ents, biological activities

Introduction

The genus Elettariopsis Baker is a small plant
group in the family Zingiberaceae with 8-15 taxa dis-
tributed mainly in Southeast Asia.l'2 Members of the
genus can be distinguished from other genera by their
fewer leaves (usually 1-5), loosely clasping or forming
a distinct pseudostem, and their separated flowering
shoots, either with clustered flowers in a head or with
single flowers along a decurrent scape.3 However,
flowers of all recognized taxa are essentially similar
in coloration and forms, and resemble some Amomum
species3 (e.g. A. testaceum Ridl., A. biflorum Jack, A.
uliginosum Koenig). The labella are sometimes tri-
lobed and crenulated, white with a yellow median

stripe, and usually more or less flanked by thick red
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Thailand
The Academy of Science, The Royal Institute of Thailand, Sanam
Suea Pa, Khet Dusit, Bangkok 10300, Thailand

E-mail: chayan@kku.ac.th
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streaks along the median. The fruits are also similar,
usually subglobose to globose with longitudinal ridges.3
Moreover, other vegetative characters (habit, height,
and leaf shape and size) are quite variable®.

In Thailand, a taxonomically unknown taxon
“Waan Dok Thong” or “Waan Maha Saneh” is popu-
larly grown in front of shops or stores, because it is
believed to have a magic power to attract customers.
An unidentified taxon of this genus, known in the
southern-most provinces of Thailand as “Krachai Lang
Kong,” is famous in the Muslim communities as a
good hypotensive herb.5 An edible taxonomically con-
troversial species “Pud Sing” is common in the five
southern-most provinces of Thailand®. These taxo-
nomic problems have challenged us to work on this
genus, with the focus on the Thai-Malay Peninsula
taxa.

This paper is aimed at discussing the existing
knowledge of the genus Elettariopsis Baker in Thai-

land, as reported in the available scientific literature
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and from our experiences or the information gained
from our field work, and to report the information
obtained in four main aspects: taxonomy, ethnobotany,

chemistry, and biological activities.

Taxonomy

History

The genus Elettariopsis was established by Baker
in 1892 with three species: E. curtisii Bak., E. exserta
(Scort.) Bak., and E. serpentina Bak.2 In 1907, Ridley
listed seven taxa for the Malay Peninsula: E. exserta
(Scort.) Bak., E. curtisii Bak., E. cyanescens Ridl., E.
latiflora Ridl., E. longituba Ridl., E. pubescens Ridl.,
and E. serpentina Bak.4 However, later (1924) in his
treatment of this genus for the Malay Peninsula, he
recognized only five species: E. exserta (Scort.) Bak.,
E. curtisii Bak., E. latiflora Ridl., E. longituba Ridl.,
E. pubescens Ridl.,5 by transferring E. cyanescens
Ridl. to Kaempferia cyanescens Ridl. and considering
E. serpentina Bak. conspecific to E. curtisii Bak.

Holttum, in 1950, recognized only three spe-
cies for this genus: E. curtisii Bak., E. exserta (Scort.)
Bak., and E. triloba (Gagnep.) Loes.6 He reverted E.
pubescens Ridl. to Amomum biflorum Jack, recog-
nized E. latiflora Ridl. as the same to E. curtisii Bak.,
and transferred E. longituba Ridl. to Elettaria longituba
(Ridl.) Hollt.6 In this treatment he added a Veitnamese

taxon, E. triloba (Gagnep.) Loes., as extant to the Malay
Peninsula. In 1982 Kam revised the genus for the Malay
Peninsula and accepted all Holtum'’s taxa, adding two
new species and one variety, E. burttiana Y. K. Kam,
E. smithiae Y. K. Kam var. smithiae, and E. smithiae
Y. K. Kam var. rugosa Y. K. Kam7.

More recently, Lim (2003) published an excel-
lent comprehensive taxonomic note on this genus and
listed nine species (adding two new taxa and chang-
ing the status of one taxon) in his account: E. burttiana
Kam, E. curtisii Bak., E. elan C. K. Lim, E. exserta
(Scort.) Bak., E. latiflora Ridl., E. rugosa (Y. K. Kam) C.
K. Lim, E. slahmong C. K. Lim, E. smithiae Y. K. Kam,
and E. triloba (Gagnep.) Loes.” His analyses and dis-
cussion on the history and treatment of the genus is
exemplary and lucid.

Larsen (1996) listed three species, E. curtisii Bak.,
E. smithiae Y. K. Kam, and E. triloba (Gagnep.) Loes.
in his preliminary checklist of the Zingiberaceae of
Thailand® and in his book on the Gingers of Thailand
(2006).9 The Bangkok Forest Herbarium (BKF) fol-
lowed Larsen and listed these three species in the
famous Thai Plant Names and provided Thai name(s)
for each taxon: E. curtisii Bak., E. smithiae Y. K. Kam,
and E. triloba (Gagnep.) Loes.10 However, three taxa,
E. curtisii Bak., E. exserta (Scort.) Bak., and E. triloba
(Gagnep.) Loes. were accounted for by Niyomdham

and his collegues in their report on “Plants of Hala-

Table 1 Morphological comparison of Pud Sing and E. curtisii Bak.

Character Pud Sing E. curtisii Bak.

1. Height (cm) 32.7-38.7 6.8-13.2

2. Number of leaf/leaves 3-5 1-2

3. Ligule 2-3 mm long 4-5 mm long

4. Leaf shape obovate-oblanceolate elliptic

5. Leaf apex acuminate-caudate acute-acuminate

6. Leaf surface glabrous, prominently veined glabrous, not prominently veined
7. Petiole 4.7-12.6 cm 6.3-11.2 cm

8. Inflorescence clustered in a head an elongated scape with single flowers
9. Fruit globose, 6-ridged, 2.0-2.5 cm diameter not yet seen
10. Scent gives distinctive odor (from all parts, gives hardly discernible scent

particularly leaves) of a “stink bug”
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2 cm

Fig. 1 E. curtisii in its type location on Penang Hill (Malaysia) Fig. 2 E. curtisii, showing the plant habit with an inflorescence

Fig. 3 E. curtisii, showing detail of an inflorescence Fig. 4 A detailed flower of E. curtisii showing coloration of the

labellum
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Fig. 5 Pud Sing, showing the plant habit with an inflorescence Fig. 6 Pud Sing, showing a clustered inflorescence

Fig. 7 Pud Sing, showing an inflorescence Fig. 8 Pud Sing, showing a detailed labellum and anther crest
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five species of the genus: E. elan C. K. Lim, E. exserta
(Scort.) Bak., E. slahmong C. K. Lim, E. smithiae Y. K.
Kam, and E. triloba (Gagnep.) Loes., were mentioned

as also occurring in Thailand.’
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Taxonomic status of “Pud Sing”

The species known in the five southern-most
provinces of Thailand as “Pud Sing” is one of the
controversial taxa of the genus Elettariopsis. Larsen

included E. curtisii Bak. in his checklist of this genus

loeve

Table 2 List of the currently known taxa of Elettariopsis Bak. in Thailand

Vernacular name Botanical name

Specimen studied

Collection sites

1. Pud Hom (1aviax) E. elan C. K. Lim C.K. Lim L6306,  Kerunai, Gerik, Perak, Malasia (Type)
C.K. Lim L3007, Cultivated, Penang Botanic Garden, Malaysia
C.K. Lim L3055, Cultivated, Penang Botanic Garden, Malaysia
C.K. Lim L3547, Mahang, Kedah, Malaysia
C.K. Lim L6089, Cultivated, Penang Botanic Garden, Malaysia
PY-CP 0014 Hala Forest, Yala Province, Thailand
2. Pee-la-bai (Uazlu), E. exserta (Scort.) Bak. Scort. 1947, Goping, Kinta, Perak, Malaysia (Type)
Sa-la-da-hong PY-CP 0008, Khao Bantad, Pattalung, Thailand
(za1mla) PY-CP 0014, Khao Maen, Nakhon Si Thammarat, Thailand
PY-CP 0036, Tamnang Waterfall, Pang-nga, Thailand
PY-CP 0036, Thong Pha Phum, Kanchanaburi,Thailand
C.K. Lim L6089 Phu Khao Thong, Bala Forest, Thailand
3. Pud Sing (ﬂqﬁlQGﬁ) E. slahmong C. K. Lim C.K.Lim L6101, Belum FR, Perak, Malaysia (Type)
C.K. Lim L3797, Phu Khao Thong, Bala Forest, Thailand
C.K. Lim L3804, Waeng, Narathiwat, Thailand
PY-CP 0018, Chulabhorn 7, Yala, Thailand
PY-CP 0011, Bala Forest, Su-ngai Kolok, Thailand
Kam 221, Taman Negara, Malaysia
Beltran 116 Templer Park, Perak, Malasia
4. Krachai Lung Kong E. smithiae Y. K. Kam Beltran 110, Cultivated, Selangor, Malaysia (Type)
(n3zdnaviaing), Beltran 136, G. Jerai, Kedah, Malaysia
PudKrawan (1ansz21u), Kam 183, G. Jerai, Kedah, Malaysia
Pud Khai Muk (ljﬂvl?iagﬂ) Ridley s.n. 7223, Hermitage Hill, Malaysia
C.K. Lim L3209, G. Panti, Jahor, Malaysia
PY-CP 0013, Than Pliu Waterfall, Songkhla, Thailand
PY-CP 0047 Thaleban National Park, Satun, Thailand
5. Pud Nu (1aviy), E. triloba (Gagnep.) Loes.  C.K. Lim L3257,  Cultivated, Jahor, Malaysia
Tue-pu- tee-ku (Aayfi]) PY-CP 0022, Phu Pan, Sakhon Nakhon, Thailand
PY-CP 0039, Phu Pan, Sakhon Nakhon, Thailand
PY-CP 0041, Cultivated, Khon Kaen University, Thailand
PY-CP 0052, Cultivated, Penang, Malaysia

S. Saensouk 40

Phu Pan, Sakhon Nakhon, Thailand

*All Thai specimens collected by “PY-CP” will be deposited at the Bangkok Forest Herbarium (BKF).
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Fig. 9 E. elan in its natural habitat (type location)

Fig. 10 E. elan, showing a detailed labellum and anther crest Fig. 11 E. elan, showing a clustered inflorescence
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Fig. 12 E. exserta, showing an elongated inflorescence

Fig. 13 E. exserta, showing a detailed labellum and anther Fig. 14 E. exserta, showing an inflorescence and a young fruit
crest
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Fig. 15 E. smithiae, showing the plant habit Fig. 16 E. smithiae, showing an inflorescence

Fig. 17 E. triloba, showing the plant habit with an inflores- Fig. 18 E. triloba, showing a detailed flower
cence
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for Thailanda9 based on his judgement on the iden-
tity of “Pud Sing.” Sirirugsa,12 Niyomdham,11 and the
Bangkok Forest Herbarium (BKF)', all followed Larsen,
and listed “Pud Sing” as E. curtisii Bak. However, in
20083, Lim, who lives on Penang Hill, next door to the
type location of E. curtisii Bak., pointed out that this
Penang taxon is not the same as “Pud Sing.” He
recognized “Pud Sing” as a new taxon and named the
species “Elettariopsis slahmong C. K. Lim”. The spe-
cific epithet recognizes the Temiar name of the plant
meaned “the smelly leaves.”

From our field observation and investigation of
the plant specimens on both “Pud Sing” and E. curtisii
Bak., we did find morphological differences between
these two species (see Table 1 and Figures 1-4). Also,
the scent of crushed leaves of the two taxa is rather
distinguishable. “Pud Sing” is a strongly aromatic herb
with the distinctive odor (from all parts, particularly
the leaves) of the “stink bug,” whereas E. curtisii Bak.
gives off hardly any discernible scent, confirming that
“Pud Sing” is a different taxon, i.e. E. slahmong C. K.
Lim. Figures 5-8 and FE. curtisii Bak. may be en-
demic and confined only to Penang Island. We, there-
fore, consider our “Pud Sing” as E. slamong C. K. Lim,

and not E. curtisii Bak.

Preliminary checklist for Thailand

From our intensive fieldwork throughout Penin-
sular Malaysia, Thailand and Laos, we have collected
more than 15 presumably different taxa, some of which

are under investigation both ex situ and in situ. Since

the flowers of all the species are similar in form and
coloration, the main differences are the inflorescence
morphology, either with single flowers on an elon-
gated scape or with clustered flowers in a head, and
the vegetative morphology. However, for the locals
the scent of crushed leaves can, in some species, be
distinguishable among folk taxa. The difference in
scence reflects the difference in volatile chemical
composition, mainly monoterpenoids and sesquiter-
penoids. Therefore, we are presently working on vola-
tile oil analyses and a molecular study of all Thai
taxa. The result of these studies will be included in
our comprehensive treatment of the genus for Thai-
land in the near future.

However, for the purpose of setting up baseline
information for our future report on the studies of this
genus, we confirmed five taxa as mentioned in Lim’s
1rep01rt.3 The list of these five species with the her-
barium specimens studied and their locations are
given in Table 2. The key to all currently known Thai
taxa is given in Box 1. Color illustrations of all five

taxa are also provided (Figures 5-18).

Ethnobotany

Ethnobotany is a multidisciplinary study on the
direct interrelationships between humans of any race
or ethnicity and plants in their environments. This
interrelationship includes the uses of plants for food,
medicine, clothing, dwelling, art and culture, and

. . 1315
beliefs.

the genus FElettariopsis Bak. in Thailand are associ-

Based on our field studies, some taxa of

Box 1. Key to species of the Elettariopsis Bak. in Thailand

1. Scape with clustered flowers in @ head e 2.
1. Scape with single flowers along a decurrent axis e e eeaeeenaae e 4.
2. Leaves prominently veined, strongly aromatic with distinctive “stink bug” odor.........cccccceevevvennenne E. slahmong
2. Leaves not prominently veined, strongly aromatic or discernibly scented ..o 3.
3. Leaves 3-4, not discernibly scented e E. triloba
3. Leaves 2-5, strongly aromatic e E. elan
4. Leaves 3-5(-6), lanceolate, glabrous and shiny L E. smithiae
4. Leaves (1 —)2—3, elliptic, coriaceous and dull, strongly plicate e E. exserta
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ated with food, medicine, and beliefs.

The leaves of E. slahmong C. K. Lim, known as
“Pud Sing” in Thai or as “Slahmong” in Temiar no-
menclature, are considered delectable, and are used
in native cuisine, in particular in cooking ﬁ:sh.3 In
southern Thailand, the leaves of this plant are also
eaten as a vegetable with different types of chilli
dippings. The Thai name “Pud Sing” refers to the
plant group and the shape of the flowers. The word
“pud” in the southern Thai dialect means “pop up”
indicating the habit of this plant group which will
“pop up” in the rainy season. The Thai word “sing”
literally means “lion;” it refers to the shape of the
flowers, which somewhat resemble a lion.

One of the Elettariopsis species, known in Thai
as “Krachai Lang Kong,” is used in southern Thailand
in an hypotensive remedy.16 The plant habit resembles
that of “Krachai [Boesenbergia rotunda (L.) Mansf.],”
but the leaves are drooping; hence, the name “Krachai
Lang Kong.” From our taxonomic study of this taxon,
we identified this species as E. smithiae Y. K. Kam.

The unknown taxon, Elettariopsis aff. triloba
(Gagnep.) Loes., known locally in the northeastern
region of Thailand as “Waan Dok Thong” or “Waan
Maha Saneh,” is believed to process a magical power,
and therefore, it is used as a good-luck charm. The
Thai names of this taxon imply magical seductive
power. This plant is grown in pots, and put in front of
shops in the belief that they will help to attract cus-
tomers, especially when the plant is in bloom (usually
at the end of March or in early May). The rhizomes of
this taxon are also used as one of the ingredients for
making “magical herbal charming oil” or “magical
charming lip balm,” in the belief that after applying it
to one’s body (oil) or lips (lip balm), it will help to at-

) ) 17,18
tract the targeted opposite sex, particularly women.

Chemistry

Essential oil is the major chemical constituent
of all parts of the Elettariopsis species. It is volatile at
room temperature; hence the name “volatile oil” or
“ethereal oil”. Terpenes, particularly monoterpenes
and sesquiterpenes, are the major constituents of an

essential oil. Members of the genus Elettariopsis Baker

yield different scents due to the different composi-
tions and amounts of these terpenes.

The essential oils from leaves, rhizomes, and roots
of E. elan C. K. Lim have been 1reported.3 Based on
capillary GC and GC-MS analysis, 28 compounds have
been identified from the leaf oil, among which
monoterpenoids predominate and the most abundant
component is geraniol (71.6%). The rhizomes and
roots also yield oils rich in monoterpenoids, but with
a distinctly different odor, with camphene (28.6%),
fenchyl acetate (8.6%) and a-phellandrene (8.4%) as
the major components.19

Hydrodistillation of the leaves, rhizomes, and roots
of E. smithiae Y. K. Kam yields volatile oils. The oils
of E. smithiae Y. K. Kam are dominated by monoter-
penoids; the major components being geranial (38.1%)
and neral (29.1%) in the leaf oil, and camphene (22.9%)
and o-fenchyl acetate (15.7%) in the oils from the
rhizomes and 1roots.20 However, terpenoid compo-
nents in the oil of E. slahmong C. K. Lim that charac-
terized the species are predominantly 2-octenal (46%)
and 2-decenal (29%).3

Essential oils of E. triloba (Gagnep.) Loes. from
two different sources, Rimba Ilmu Botanic Garden
(RIBG) and the Botanical Research Garden (BRG), have
been compared clrlenrncally.21 The volatile compo-
nents of E. triloba (Gagnep.) Loes. from RIBG were
found to be more than those from BRG. A total of 36,
36 and 37 components were identified in the leaves,
roots and rhizomes of samples from RIBG, respec-
tively, while only 10, 19 and 28 components were
identified in the sample from BRG. The major compo-
nents of the leaves of the plant from RIBG were f3-
citral (16.16%) and o-citral (14.13%), whereas the ma-
jor components of the rhizomes were limonene (9.68%),
heptan-2-ol-acetate (9.68%), 2-carene (9.05%). The
major constituents of the root oil of the plant from
BRG were identified as a-terpinyl acetate (3.73%), o-
fenchyl acetate (3.64%), a-phellandren (3.63%).21

Biological Activities

The methanolic extract of the whole plant of E.
smithiae Y. K. Kam in a study showed a broncho-

dilating effect and demonstrated a positive inotropic
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effect in low dose.16 Crude methanolic extract and
crude dichlo-romethane extract of this taxon also il-
lustrated antioxidant act:lvity.22 Volatile oils from both
the leaves and the rhizomes showed potent antibac-
terial activities against Bacillus subtilis, Escherichia

. . . 22
coli, Staphylococcus aeruginosa and Sarcina spp.

Conclusion

This paper combined the results from our field
work on plant collection and ethnobotany with a lit-
erature review on the genus Elettariopsis Baker in
Thailand. Currently, five taxa were enumerated for
Thailand, namely E. elan C. K. Lim, E. exserta (Scort.)
Bak., E. slahmong C. K. Lim, E. smithiae Y. K. Kam,
and E. triloba (Gagnep.) Loes. The key to all species
found in Thailand is also provided. In this paper, we
clarify, for the first time, the taxonomic status of the
previously confusing taxon, “Pud Sing” and the for-
merly unknown plant “Krachai Lang Kong”, as E.
slahmong C. K. Lim and E. smithiae Y. K. Kam, re-
spectively. We also formally added a newly recorded
taxon for Thailand, E. elan C. K. Lim. from the Bala
and Hala Forests. Moreover, we also provided addi-
tional existing information on ethnobotany, chemis-
try, and biological activities of all five Thai species
for anyone interested in carrying on further research

on these aspects of this plant group.
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The Development of Local Animal Fat as an
Alternative Method in the Extraction of Essential

Oil for Aromatherapy

Tanit Padumanonda*
Chayan Pichaensoonthon* v

Worraruethai Pensuk?*

Abstract

Enfleurage is a traditional method to extract the fragrance (essential oil) from delicate flowers using
odorlessfat. The preparation of fatsisone of the most important factorsto deter minethe quality of extracted
volatile cil. Theaim of thisstudy wasto develop the optimum conditions of various kinds of local animal fats
and usethem to extract oil from Micheliaalba DC. Animal fatsused in this study were fats from pigs, cattle,
and buffalos, all of which were extracted using dichloromethane. According to the results, buffalo fat is the
best material for enfleurage because of its colorless and smooth texture which provides optimum rigidity.
Buffalofatsextracted with dichloromethanein theratio of 3:2 (w/v) for 10 daysand later soaked in ethanol for
7 days showed the best yield of purified fats. In addition, the extraction of buffalo fat by the aforementioned
method iseasy to perform sinceit is highly available at very low cost and requiresonly a smple preparation

method.

Key words: Enfleurage, animal fat, essential oil, Michelia alba

Introduction

Aromatherapy is the practice of using the es-
sential oils from any of a variety of plants in order to
bring about certain changes in the body or the moodlof
a subject or patient. Essential oils that are inhaled
into the lungs are believed to offer both psychological
and physical benefits; not only does the aroma of the
natural essential oil stimulate the brain to trigger a
reaction, but the natural constituents (naturally oc-
curring chemicals) of the essential oil are drawn into

the lungs and can also supply physical beneﬁt.2 An

*Department of Pharmaceutical Botany and Pharmacognosy, Faculty
of Pharmaceutical Sciences, Khon Kaen University, Thailand

TThe Academy of Science, the Royal Institute, Thailand

loever

essential oil is a liquid that is generally distilled (most
frequently by steam or water) from the leaves, stems,
flowers, bark, roots, or other components of a plant.
Essential oil extract is one of the essential products
in perfume, aromatherapy and the spa business around
the world, including Thailand.3 In Thai traditional
medicine, essential oils are wildly used as massage
oil to initiate deeper breathing and relaxation response,
improve posture and joint flexibility, increase circula-
tion and lymph drainage and free energy flow through
the body and mind.4

There are a number of methods used to obtain
essential oils from plants, such as steam distillation,
solvent extraction and enfleurage. Enfleurage is the

process of extracting the aromatic soul of a plant (usu-
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ally a flower) in the gentlest way possible, using large
framed glass trays of solid fats and animal fats such
as lard. The blossoms are slowly persuaded to give
up their scent as they die, and are replaced daily by
other freshly picked blossoms until the fat is satu-
rated with the flower’s essence.5 Despite the sim-
plicity of the method and the quality of essential oils
obtained, enfleurage currently involves high costs due
to the cost of animal fats, such as spermaceti and
lanolin (wool fat). For this reason, other techniques
such as steam distillation and solvent extraction are
much more popular than enfleurage. Enfleurage is
still used for delicate flowers with a very low content
of essential oils such as jasmine and tuberose.6 How-
ever, if there were a cheaper animal fat that could
used to adsorb flower fragrance instead of the present
costly ones, the enfleurage method would become
much more practical in Thailand and could be adapted
to extract the essential oils from various aromatic

plants in Thailand.

Objectives

The major objective of this study was to develop

the animal fats readily available in Thailand as a re-
placement for spermaceti and lanolin. The study also
was aimed at developing the whole process to ex-
tract and utilize animal fats using the enfleurage
method. Blossom flowers of Michelia alba DC were
the raw materials for volatile oil extraction using the

animal fats developed for this study.

Materials and Methods

This experiment utilized the various kinds of
readily available animal fats in Khon Kaen Province
(pig fat from Sus scrofa, bovine fat from Equus caballus,
and buffalo fat from Bubalus bubalis). Pig fat was
collected exclusively from the spinal cord where the
fat was more solid and less sticky. Then, the fat was
cleaned and the sticky and liquid part was removed
and sliced into small pieces (Figure 1A).

The other two types of fat were both collected
from the testicle area of bulls where the fat was solid
and white. The bovine fat was opaque and had an
uneven white color (Figure 1B) whereas the buffalo
fat was a homogeneous white cream color (Figure

1C). Both types of animal fat were cleaned, with the

Fig. 1 A Sliced pig fat
1B Bovine fat
1C Buffalo fat
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fascia removed and kept for the next process.

A series of preliminary studies were conducted
in order to find the animal fat most effective for ex-
traction in terms of ratio and duration. The protocol
of the study was adapted from the previous studies
of essential oil extraction using purified animal

7-10
fats.

Experimental

1. Preliminary extraction study using dichloro-
methane

Sliced pig fat, bovine fat and buffalo fat weigh-
ing 100 g each were separated and transferred to 250
ml glass bottles; 100 ml of dichloromethane was added
to each bottle, and the bottles were tightly sealed
and kept 7 days for extraction. The experiment was
conducted in triplicate. The dichloromethane layer of
each fat sample was separately collected and trans-
ferred to aluminum trays and exposed to the sun
during the day and evaporated overnight in a fume
hood. After the dichloromethane was completely
evaporated, the solidity, color, and texture of each
extract of fat were carefully evaluated. Extracted ani-
mal fat with optimum solidity, color and texture was
selected for the next study.

2. Determination of the optimum extraction ra-
tio between fat and dichloromethane

The animal fat that showed the best character-
istics in the preliminary study was selected for the
study of optimum extraction ratio. The selected ani-
mal fat was extracted with dichloromethane in
several ratios ranging from 1:1 (30 g fat: 30 ml sol-
vent), 1:2 (30 g fat: 60 ml solvent), 1:3 (30 g fat: 90 ml
solvent), 2:1 (60 g fat: 30 ml solvent), 2:3 (60 g fat: 90
ml solvent), 3:2 (90 g fat: 60 ml solvent) and 3:1 (90 g
fat: 100 ml solvent). All of the extraction ratios were
conducted in triplicate using 250 ml glass bottles.
The bottles containing the animal fats and the corre-
sponding solvent volume were left at ambient tem-
perature for 10 hours.

Two important factors used to select the opti-
mum extracting ratio were the percentage yield of
purified fat and waste product. The stinky yellow layer

containing the contaminated and dirty portion of fat

occurred during the extracting process was consid-
ered as a waste product, and thus discarded.

At the end of the extraction period, the animal
fat and the clean dichloromethane layer were trans-
ferred to a 500 ml beaker, with the dichloromethane
layer being collected first. Then, a glass stirring
rod was used to press the dichloromethane portion
remaining in the animal fat and later combined
with the previous layer. The total volume of dichloro-
methane layer was recorded and then it was trans-
ferred to the aluminum tray. The dichloromethane
was removed by evaporating process in the same
manner as in the previous experiment to yield the
extracted fat. The extracted fat was weighed and
recorded; it was divided by the original fat weight
to give the percentage yield (by weight). The per-
centage yield of waste product was also determined
by collecting the yellow layer and evaporated it in a
fume hood. Only the ratio that resulted in the
highest average yield of extracted fat and the lowest
yield of waste product was selected for the next study.

3. Determination of the optimum duration for
extracting fat

The study period to determine the optimum
duration for extracting fat ranged from 1 to 30 days.
The whole study was divided into three parts, each
using different amounts of animal fat (30 g, 100 g and
200 g respectively). The optimum ratio selected from
the previous study was a factor to determine the
volume (ml) of dichloromethane used in this study.

In the first part, 30 g of selected animal fat was
extracted with the corresponding volume of dichloro-
methane. Samples for each day were conducted in
triplicate; therefore, a total of 150 samples were re-
quired during the 30-day study period. All samples
(30 g for each) were transferred to 250 ml glass bottles,
and the dichloromethane was added and left at am-
bient temperature for 1 day. The dichloromethane
layer from each sample was collected the next day
and later transferred to the aluminum tray and pro-
cessed in the same manner as in the previous study.

The second and third parts of the study were
conducted by using a larger amount of animal fat:

100 grams and 200 grams of selected animal fat,
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using the exact procedure as in the study of 30 g of
animal fat.

The percentage of purified fat from the three
samples from each extraction period was calculated
from day 1 to day 30 on the same basis as that of the
previous study.

The duration that resulted in the highest
average percentage of extracted fat would chosen as
the optimum extracting period. All extracted fat
samples were soaked with 95 percent ethanol for pre-
servative purposes and kept for further study.

4. Essential oil extraction by enfleurage method
using purified animal fat

The optimum animal fat, the extraction ratio and
extraction duration determined by the previous study
was used to prepare extracted fat for the enfleurage
method. Purified fat (100 g) was weighed and smeared
onto two glass bowls (20 centimeters in diameter);
100 g of fresh Michelia alba flower was put into the
first bowl and then another bowl was overturned to
serve as a lid covering the first bowel. The enfleurage
bowl set was left overnight. On the following morn-
ing, a new set of 100 g of fresh M. alba flowers re-
placed the old one and the same process was re-
peated for 14 consecutive days. At the end of extrac-
tion process, the buffalo fat saturated with fragrance
was then scraped out and transferred to a clean bottle;
100 ml of cooled ethanol was added to the bottle, left
overnight, and then filtered to separate the ethanol

extract from the fat. The aforementioned method was

Fig. 2A Extracted pig fat in dichloromethane layer
2B Purified pig fat

repeated until there was no fragrance left in the buf-
falo the fat. The combined ethanol filtrate was then
evaporated using a rotary evaporator. The concen-
trated extract was then centrifuged and the upper
layer was kept for the analysis of its chemical compo-

sition.
Result and Discussion

Preliminary extraction study using
dichloromethane

According to the study, the extracted pig fat
appeared as a liquid in the dichloromethane layer
(Figure 2A). After dichloromethane was completely
evaporated, extracted pig fat appeared as a white
viscous semi-solid (Figure 2B). Extracted bovine fat
appeared as a white solid stain interspersed with
yellow oil droplets (Figure 3A) and a yellow-white solid
with intermittent yellow droplets (Figure 3B) after the
solvent was removed. Extracted buffalo fat appeared
as a thick, white homogenous semi-solid before the
solvent was evaporated (Figure 4A) and a white ho-
mogenous solid with wax-like texture after the sol-
vent was evaporated (Figure 4B). The details of the
three extracted fats are provided in Table 1.

According to the overall physical properties of
extracted fat, buffalo fat was the most satisfactory
one because of its texture and solidity. Buffalo fat
was therefore selected for further studies regarding

the optimum extraction ratio and optimum extraction
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Fig. 3A Extracted bovine fat in dichloromethane layer
3B Purified bovine fat

Fig. 4A Extracted buffalo fat in dichloromethane layer
4B Purified buffalo fat

Table 1 Physical properties of extracted animal fats

White semi-solid with low viscosity

Odor

Fresh meat smell

Nearly odorless with slight meaty smell

Slightly stronger odor than bovine fat

Type of fat Color Physical appearance
Pig fat Opaque white
Bovine fat White-yellow White solid
Candle-like texture
mixed with yellow droplets of oil
Buffalo fat Overall white White solid
Candle-like texture
period.

Determination of the optimum extracting ratio
between fat and dichloromethane

According to this study, the ratio of fat and
dichloromethane that resulted in the highest yield of

purified buffalo fat was a 1:3 ratio (10.43 %+ 0.40% yield)
0.26% yield) and a 3:2
0.02% vyield), respectively (Table 2).

However, another crucial factor used for choosing the

followed by a 1:2 ratio (9.30 +
ratio (8.71

optimum ratio was the yield of waste product which

should be as low as possible. According to the study,
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Table 2 Percentage yield of extracted fat and waste product extracted with various ratios of buffalo fat and dichloromethane

Ratio of buffalo fat (g)
per volume of
dichloromethane (ml)

(] 8.23 £ 0.11
1:2 9.30 £ 0.26
1:3 10.43 £ 0.40
2:1 7.56 £ 0.21
2:3 7.93 £ 0.24
3:1 6.93 £ 0.29
3:2 8.71 £ 0.02

fat and dichloromethane in the ratio of 1:3 and 1:2
gave a high yield of waste yellow oil 10.98 £ 0.38
percent and 9.33 + 0.15 percent, respectively. Fat and
dichloromethane in the ratio of 3:2, on the other hand,
showed the lowest yield of waste product (5.74 =
0.03%).

Overall, the higher volume of dichloromethane
resulted in a higher yield of purified fat as well as
waste product, which was as much as the desired
product. From this result, the 1:3 and 1:2 ratios are
not quite the effective ratio. Therefore, an extraction
ratio of 3: 2 was selected as the optimum ratio be-
cause it produced the lowest yield of waste product

and a comparably high yield of purified fats.

Determination of the optimum duration for
buffalo fat extraction

Buffalo fat weighing 30 g, 100 g and 200 g. were

extracted with 20 ml, 67 ml and 134 ml amounts of

Determination of optimum duration for fat extraction

25 —— buffalo fat 30g

—=— buffalo fat 100g
20 J\\

—=— buffalo fat 300g
15

R,
g T PR T )

10
s N

i 3 &5 7

Percant yiedd of fat

% 1 13 15 17 19 21 23 28 7 29
Days

Fig. 5 Determination of optimum duration for fat extraction

Percentage yield of purified fat
(average percentage * standard deviation)

Percentage yield of yellow oil
(waste product)
(average percentage * standard deviation)

7.88 £ 0.24
9.33£0.15
10.98 £ 0.38
6.81 £0.10
9.57 £0.19
7.24 £ 0.22
5.74 £ 0.03

dichloromethane, respectively, to get the ratio of 3:2
(grams of fat/volume of dichloromethane), which was
the optimal selected ratio from the previous study.
According to the results, the percentage yield of
fat extracted from day 1 to day 30 was of a similar
pattern. Ten days was the optimum duration to give
the highest yield of fat for extraction of buffalo fat in
30 g, 100 g and 200 g quantities. After day 10, the
percentage yield of extracted fat declined (Figure b).
Therefore a 10-day period prased to be the optimum
duration for animal fat extraction using dichlorome-

thane as the solvent.

Essential oil extraction by enfleurage method
using the purified buffalo fat

Buffalo fat, with a 3:2 extraction ratio (weight of
fat/volume of solvent) and 10-day extraction period
determined by the previous preliminary study, was
processed to yield purified fat. The process was re-
peated several times in order to yield an adequate
amount of product. Michelia alba flowers were
bought from Sompong Garden House and Sila House,
Tumboon Sila, Aumpher Mueng, Khon Kaen Province,
Thailand in February 2007.

Ethanol was used to soak 100 g of extracted fat,
as previously described, for another 7 days in order to
get rid of all of the left over scent and then dried in a
fume hood. Then the 100 g of purified fat was used
to extract essential oil from M. alba flowers by the

enfleurage method, as described in the Materials and
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Fig. 6A Extraction of essential oil from Michelia alba flowers

6B Essential oils extracted from purified buffalo fat.

Methods section. The extraction of essential oils from
the M. alba flowers, using purified buffalo fat and
essential oil product, is shown in Figure 6A-B. The
essential oil appeared as a light yellowish solution

with an odor similar to that of fresh M. alba flowers.

Conclusion

The current study developed a process to pre-
pare extracted fat for the enfleurage method. The
enfleurage method in this study was adapted from
the traditional method by using local animal fat to
adsorb the fragrance instead of spermaceti or lanolin.
According to the results, buffalo fat is an engaging
material for enfleurage methods because of its color-
lessness and optimum rigidity compared with pig fats
and bovine fats. The extracting ratio of 3:2 (weight of
buffalo fat [g] per volume of dichloromethane [ml])
was successfully applied to extract buffalo fat over
the 10-day period. In addition, extracted buffalo fat
was also successfully utilized to extract an essential
oil from the blossoms the of Michela alba DC. The
general appearance of the essential oil (odor and color)
was highly satisfactory. To the best of our knowl-
edge, there is no previous study regarding the use of
buffalo fat as the material for the enfleurage method.

Buffalo fat is considered as a waste product of slaugh-

ter houses and rarely used in Thailand. Therefore,
the development of buffalo fat for the enfleurage
method is a very interesting idea to increase the value
of the waste product. The enfleurge method using
buffalo fat as raw material may be a new alternative
technique to extract high quality fragrances from flow-

ers in Thailand.
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