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Identification of Alkaloid Compound and Antioxidant Activity of Rafflesia
cantleyi and its Host, Tetrastigma tuberculatum
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Abstract: Alkaloid compounds in Rafflesia cantleyi and host, Tetrastigma tuberculatum were identified using the
phytochemical screening method and HPLC technique. The results showed positive test for the host, T. tuberculatum
which indicates the presence of alkaloid whereas the screening test for R. cantleyi showed that alkaloid is absenced. Both
extract were then subjected to HPLC for alkaloid identification and caffeine was used as standard. The spectroscopic data
from HPLC revealed the presence of caffeine in both methanol extracts. The methanol extract of both samples were also
tested for antioxidant activity by using DPPH free radical scavenging activity. Result showed that the radical scavenging
activity of R. cantleyi and T. tuberculatum are comparable to the standard reference, BHT but higher than the standard

alpha tocopherol.
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INTRODUCTION

Rafflesia sp. is a small genus of parasite from the family
Rafflesiaceae whereby the flower and fruit are the only parts
that come outside the tissues of the host plant [1]. As an
endophyte holoparasitic plant, it grows completely
embedded within its host and relies entirely on their host for
all nutrients [2]. Locally known as bunga pakma and patma
(Java), it can be found in Sumatra and Peninsular Malaysia
(hills of Perak and northern Pahang). The aborigines Sakai
believe that it can accelerate delivery in childbirth [3] and in
Java, women used it as an aphrodisiac [1]. Tetrastigma sp.,
belongs to the grape family Vitaceae and it was known as
Lipoi by the local communities in Sabah [4]. The species are
found in subtropical and tropical regions of Asia, Malaysia,
and Australia which they grow in primary rainforest. Species
of this genus are famous as being the single hosts of parasitic
plants in the family Rafflesiaceae which is Rafflesia arnoldii
and also Rafflesia cantleyi [4]. This plant species is
considered to have medicinal properties that is used to treat
swelling pancreas, fever, cough and beside that it also been
used for improving blood circulation, anti-inflammatory,
analgesic, treatment of high fever, pneumonia and for anti-
cancer [4]. The genus Rafflesia has lack of basic biology and
related science study especially its chemical compounds.
Previous study on genus Rafflesia revealed the presence of
two alkaloid compounds (nicotine and caffeine) together
with three phenolic compounds (catechin, proanthocyanidin
and phenolic acid) which were firstly detected in Rafflesia
hasseltii and its host, Tetrastigma leucostaphylum [5].
Earlier study on Rafflesia species detected four tannin
compounds along with phenilpropanoid glucoside in
Rafflesia kerrii [6]. Up to now, there is no publish report on
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phytochemical study of Rafflesia cantleyi except for its
antimicrobial activity [7]. This study involves the
identification of caffeine by combination of phytochemical
screening and HPLC detection and evaluation of antioxidant
activity on the crude methanol extract of Rafflesia cantleyi
and host, Tetrastigma tuberculatum.

MATERIALS AND METHODS
General Experimental Procedure

TLC: Precoated Silica gel 60 F,s54 (0.25 m thick, Merck).
HPLC: Shimadzu LC Solution HPLC System (pump,
UV/Vis detector SPD-20A, auto-sampler SIL-20A,
controller CBM-20A) equipped with analytical column
(Zorbax eclipse XDB-C18, 4.6 mm id x 250 mm ODS,
Sum). Reagents and solvents used are all of analytical and
HPLC grade.

Plant Material

Buds of Rafflesia cantleyi and host, Tetrastigma
tuberculatum was collected at Royal Bellum, Tasik Banding,
Grik, Perak, Malaysia in 2012.

Extraction and Preparation of Plant Extracts

The buds of Rafflesia cantleyi (966.80g) and host,
Tetrastigma tuberculatum (16.45g) was dried for three days
before it was chopped and milled into dried powder form.
Both samples were extracted by being macerated with
petroleum ether (2x24 hours) and filtered using Buchner
funnel. The samples were macerated again with methanol
(3x24 hours). The samples were filtered and the solvent was
evaporated to get the crude methanol extract of R. cantleyi
and T. tuberculatum.

Alkaloid Detection by Alkaloid Screening Test

The crude methanol extract of R. cantleyi and host, T.
tuberculatum were screened qualitatively for alkaloid
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Table 1. Alkaloid screening test of R. cantleyi.
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No Constituents

Test Inference

1 Alkaloids

Dragendorft’s (Sofowora, 1993) -

Mayer’s (Sofowora, 1993) -

Table 2. Alkaloid screening test of 7. tuberculatum.

No Constituents Test Inference
1 Alkaloids Dragendorft’s (Sofowora, 1993) +
Mayer’s (Sofowora, 1993) +

Key: + = present; - = absent

Table 3. Results of HPLC.

Samples Retention Time (min) Area (%)
Standard caffeine 2.319 100.0
Rafflesia cantleyi 2.396 14.45

Tetrastigma tuberculatum 2.358 39.85

constituents utilizing standard methods of analysis. Few
quantity of the each portion of crude methanol extracts were
stirred with 5 ml of 1% aqueous HCl on water bath and
filtered. Of the filtrate, 1 ml was taken individually into 2
test tubes. To the first portion, few drops of Dragendorff’s
reagent was added; occurrence of orange-red precipitate was
taken as positive. To the second 1 ml, Mayer’s reagent was
added and appearance of buff-coloured precipitate will be an
indication for the presence of alkaloids [8].

Alkaloid Detection by HPLC

The crude methanol extracts solutions were then
subjected to HPLC (High Performance Liquid
Chromatography) for identification of caffeine using caffeine
solution as standard. The condition of HPLC was based on
the method of Miean and Mohamed (2001) [9] with slight
modification. The HPLC condition is, column: Nova-Pak
C18 (3.9 x 150 mm, 4um); mobile phase: methanol/water
(30:70 v/v, pH 2.5 with trifluoroacetate acid; flow rate:
ImL/min.; detector: PDA 254 nm.

Antioxidant Activity Test by DPPH Radical Scavenging
Activity [10]

Five different concentrations of samples solutions which
were 20 pg/mL, 40 pg/mL, 60 pg/mL, 80 ug/mL and 100
pg/mL were prepared. DPPH solution was prepared by
dissolving 7.9 mg of DPPH into 100 mL methanol to
produced 20 uM of DPPH solution. Then, 1 mL of 20 pg/mL
sample solution was added with 3 mL of DPPH solution and
this mixture was allowed to stand for 30 minutes before the
absorbance can be measured. The color of the solution
changed from dark purple to yellow. The absorbances of the
samples were measured using Spectronic 20 at 517 nm.
Butylated hyroxytoluene (BHT) and o-tocopherol were
prepared and served as standard antioxidant). The formula

used to calculate the percentage of free radical scavenging is
shown below:

RESULTS

The results of the alkaloid screening of Rafflesia cantleyi
and host, Tetrastigma tuberculatum is as presented in Table
1 and Table 2 respectively.

DISCUSSION

The alkaloid screening test of the crude methanolic
extracts of R. cantleyi and T. tuberculatum showed positive
test for the host, 7T. tuberculatum which indicates the
presence of alkaloid whereas the screening test for R.cantleyi
showed that alkaloid is absenced. Spectroscopic analysis by
HPLC showed that both R. cantleyi and T. tuberculatum
contain caffeine but the concentration of caffeine is higher in
T. tuberculatum. The evidence is constructed based on the
value of retention time of both samples as compared to the
retention time of standard caffeine. DPPH test is based on
the ability of DPPH, a stable free radical to decolourize in
the presence of antioxidants. In this study, butylated
Hydroxy Toluene (BHT) and o-tocopherol were used as
standard reference antioxidant. The characteristics of the
antioxidants and the inhibitory effects of plant extracts was
expressed as ICsy, as presented in Table 4. Highest
scavenging activity was observed with butylated
hydroxytoluene (BHT) which ICsy value is 11.15ug/mL. The
scavenging activity of crude methanol extract of R. cantleyi
and T. tuberculatum were comparable to the standard (BHT)
with 1ICsy value of 14.58ug/mL and 19.12 pg/mL
respectively. However the scavenging activity of both
extracts were higher than the standard o-tocopherol which
ICs¢ value is 36.07 pg/mL. This study demonstrate that R.
cantleyi and host, T. tuberculatum possess antioxidant
activity and showed that both contained caffeine.
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Table 4. Results of antioxidant activity by DPPH radical
scavenging activity.

Samples ICs (ng/ml)
Butylated hydroxytoluene 11.15
a-tocopherol 36.07
Rafflesia cantleyi 14.58
Tetrastigma tuberculatum 19.12
CONCLUSION

Screening of alkaloid on R. cantleyi and T. tuberculatum
showed that alkaloid is presence in 7. tuberculatum while in
R. cantleyi the alkaloid was not detected. However,
spectroscopic analysis by HPLC showed that both R.
cantleyi and T. tuberculatum contain caffeine. Methanol
extracts of R. cantleyi and T. tuberculatum showed high
antioxidant property based on radical scavenging activity by
DPPH.
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