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HISTORY ABSTRACT

Jatropha curcas is a multipurpose plant that has been suggested as a possible cure to
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inflammation. It can be used as a source of animal feed, live fence, biodiesel and in traditional
medicine. Practitioners have used various extraction techniques to extract the active components
of the plant. This article compares the efficiency of three methods of drying technique for the
extraction of the total phenolic content from the plant. The freeze-drying method was the best
method compared to oven dry and air dry. The freeze-drying method dries J. curcas root sample
faster and preserve the total phenolic content better than the other methods.

INTRODUCTION

Jatropha curcas is locally known as “Pokok Jarak” [1]. It is
grouped under the Euphorbiaceae family [2]. In Malaysia, J.
curcas was firstly studied due to its biodiesel property [3].
Reports claim that J. curcas seed can produce biodiesel that can
be used as a replacement for fossil fuel [4]. Whilst the main
focus of J. curcas in many research is on it biodiesel property,
the contribution of J. curcas in traditional medication is
undeniable. An article reports that the traditional tribe from
Central America specifically in Brazil, Peru and Mexico used J.
curcas parts to treat several illnesses such as gout,
inflammation, arthritis and jaundice [5].

Of the various parts of J. curcas, the root parts are usually
claimed to possess anti-inflammatory and anti-oxidant
properties [6,7,8]. This property was due to the presence of high
phenolic content in the J. curcas root [9], as phenolic
compounds are well known for their free radical scavenging
property [10]. It is known that the anti-inflammation and anti-

oxidant properties of J. curcas root is proportional to the
phenolic content. There is no doubt that J. curcas root can be
used as a traditional medication, but there are various extraction
methods used by the practitioners in treating various illnesses.
Extraction method is the most important part in preserving the
J. curcas root compounds as it leads to the maximum capacity
of J. curcas root as herbal medicine. Boiling, sun dried, and
applied freshly are common techniques used by practitioners in
extracting J. curcas root compounds [11]. None of the reports
claim that the best extraction technique can preserve the active
compounds or metabolites. Hence, this report provides scientific
data in order to demonstrate the best method in preserving the
phenolic content in J. curcas root.

MATERIALS AND METHODS

Sample collection

Jatropha curcas root sample was taken from Ladang 2, the
Faculty of Agriculture, University Putra Malaysia, under the
supervision of Mr. Shahril. The plant was send to Institute
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Biosains UPM for identification. J. curcas tree identification
was done by Dr. Shamsul Khamis and a voucher number was
given (SK1764/2010) for this particular tree.

Drying Technique

Young roots were taken specifically for this experiment. The
measurement of the roots was between 1 and 5 mm in diameter.
Young roots were chosen due to the lower lignin content and
also to preserve J. curcas tree. Twenty grams of roughly
chopped J. curcas roots was measured and subjected to three
different drying methods. Oven dry (40°C), air dry and freeze
dry were chosen as the drying method. The difference in weight
was monitored every day until a constant weight was reached.

Phenolic assay

Twenty uL of crude extract (1 g/mL) was added into 1.58 mL of
distilled deionized water. A 100 uL of Folin Ciocalteau reagent
(5%) was added and mixed thoroughly and incubated for 8
minutes at room temperature. After that, 300 pL of a
concentrated sodium carbonate (Na2CO3) solution was added
and incubated for 2 hours. The absorbance was read at 765 nm
using a spectrophotometer (Labomed, inc. model Spectro 23).
The phenolic content was expressed as milligram of Gallic acid
equivalent (GAE) per gram of dried samples (mg GAE/g dw).

RESULTS AND DISCUSSION

Comparison between these three drying methods based on
ANOVA analysis showed that there was no significant
difference (p>0.05) amongst all of the methods throughout the
drying period. Approximately 75% of water content in the root
sample was removed during this period using all of the three
methods. The water lost was constant until the 3™ day (Figure
1). Although oven dry and freeze dry methods are effective and
rapid methods in drying sample [11,12], the results obtained
indicate that all three methods are equally effective in removing
water from the root sample.
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Fig. 1: Comparison between three drying methods. Error bars represent
mean of three replicates.

Analysis of total phenolic content using Gallic acid as a
standard is presented in figure 2. ANOVA analysis showed that
the oven dry method showed the lowest total phenolic content
among the three drying methods, while the phenolic content for
the freeze dry method gave the highest total phenolic content.
Air dry was a better method in preserving the total phenolic
content compared to the oven dry method. Several reports have
used the air dry method to dry and preserve phenolic content in
various samples [13,9,14]. Though the air dry method is
considered a better technique than the oven dry, it has a
weakness as it requires a generally longer drying time compared
to other methods [13,14]. The freeze dry method is a common
technique used by researchers in drying and preserving plant

samples [15,10]. Comparison between the various drying
methods in preserving the total phenolic content in leaves of
Alpinia zerumbet, Etlingera elatior, Curcuma longa, and
Kaempferia galanga showed that the freeze dry method was the
best method in preserving the total phenolic content in these
plants [11,13,14].
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Fig. 2. The total phenolic content from three different drying methods.
Error bars represent mean of three replicates.

CONCLUSION

From the three drying methods, all of the methods exhibited
equal performance in drying J. curcas root sample. Analysis of
total phenolic content using Gallic acid as reference indicate
that the freeze dry method is the best method in preserving the
phenolic content in J. curcas root.
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