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Effect of Temperature and Time to the Antioxidant Activity in
Plecranthus amboinicus Lour.
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Abstract: Problem statement: Processing of food involving heat will contribute to loss of nutritional
content, thus it is important to measure and control temperature and time to reduce the loss.
Approach: Examine the effects of variations in boiling temperature and boiling time on the
antioxidant activity of the boiling extract of Plecranthus amboinicus Lour. Fresh plants were boiled at
45, 60, 100 and 120°C for 1, 2 and 3 h respectively. The decoction was then filtered and the
antioxidant activities of the extracted samples were measured on the basis of the scavenging activity of
the stable 1,1-Diphenyl-2-Picrylhydrazyl (DPPH) free radical scavenging assay. Results: The
antioxidant activity increased with the rise of temperature from 45-100°C but dropped when the
extraction temperature was raised to 120°C. Two hours boiling time gave the highest antioxidant
activities, but with no significant difference compared to 1 h boiling time (p>0.05). However, 3 h of
boiling gave significantly (p<0.05) less antioxidant activity in the extract. Conclusion: Knowing the
best boiling temperature and time will guide the future research in preserving antioxidant content of
the plant when processing by boiling.
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INTRODUCTION
The role of antioxidants in human being is nothing
less than miraculous. Antioxidants are vitamins and
minerals that occur naturally in foods and also
manufactured by our bodies (Han et al., 2006; Norman,
2008). They comprise of important compounds which
maintain our health. They function by forming one
network that can react to stabilize free radicals, which
are abundant in human body (Han et al., 2006).
Antioxidant compounds in food play a significant
role as a health-protecting factor. Pollution, cigarette
smoke, drugs, illness, stress and even exercise can
increase free radical exposure (Ghaly and Alkoaik,
2010). With increased exposure to free radicals, the
need for antioxidants in the human body becomes even
more vital. Plant sourced food antioxidants like vitamin
C, vitamin E, carotenes, phenolic acids, phytate and
phytoestrogens have been recognized as having the

potential to reduce disease risk (Seyydnejad et al.,
2010). Many naturally occurring antioxidants-form plant
sources-have been identified as free radical scavengers or
active oxygen-scavengers (Tong-un et al., 2010;
Phachonpai et al., 2010).
Plecranthus Amboinicus Lour. (PAL) have been
shown to be a rich source of bioactive compounds,
including barbatusin, barbatusol (in the leaves), coleol,
forskolin (in the roots) and phytosterol (Ong, 2008).
Amongst its medicinal purposes are remedies for
cough, nausea, headache and indigestion (Ong, 2008;
Singh and Panda, 2005) and treatment for insects’ bite
and burns (Che Aniha, 2008). Moreover, interestingly
Bataknese lactating women in the North of Sumatera
Island have consumed the PAL leaves traditionally
during the first month to stimulate breast milk
production (Damanik et al., 2006).
Jamu is a traditional medicine that is prepared from
indigenous plants or herbs in the form of powder, pills,
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capsules, drinking liquid and ointments. It is
traditionally used to treat illness in the region of
Malaysia and Indonesia (Al-Dabbas et al., 2010). A
common method among Malay practitioners to produce
Jamu is by boiling the plants or herbs. This study
focused on the effect of boiling temperature and boiling
time on the antioxidant activity of the boiling extract of
PAL.
Since food could lose its important nutrient
contents such as vitamins, minerals and antioxidants
during processing (Geckil et al., 2005), it is important
to study the loss of antioxidant activity of PAL incurred
during extraction by boiling, in order to take measures
to control the condition to prevent the loss of
antioxidants. Considering the vital role of antioxidants
as health promoting factors, the original antioxidant
properties of raw materials of plants should be
maintained through the use of optimized foodprocessing conditions.
MATERIALS AND METHODS
Plant materials: Fresh samples were collected from
Kuantan during the month of July 2009. Botanist from
Herbarium, Biodiversity Unit, Institute of Bioscience,
University Putra Malaysia, identified plant.
Preparation of plant extract: Extract was prepared by
the technique of decoction. About 70 g plant was
weighed and washed. Then it was boiled in 0.70 L
distilled water based on ratio 1:100 (70 g in 0.70 L;
concentration of 100 mg mL−1). The samples were
boiled in hot water bath at 45, 60, 100 and 120°C for 1,
2 and 3 h respectively. The decoction was filtered and
stored in dark bottle in refrigerator for further analysis.

AB = Absorbance of DPPH* solution in methanol
AA = Absorbance of a DPPH solution with a tested
fraction solution (test) or BHA and ascorbic acid
(positive control) solution
In this assay, a methanolic solution (2 mL) of
samples of various concentrations (1.67-10.00 mg mL−1)
was placed in a test tube and 2 mL of fresh methanolic
solution of DPPH (0.004%) was added. These solution
mixtures were kept in the dark for 30 min and then the
optical density was measured at 517 nm using a UV
spectrophotometer. Ascorbic acid and Butylated
Hydroxy-Anisole (BHA) were used as the standard.
Absorption of blank sample containing the same
amount of methanol and DPPH solution (0.004 %) was
prepared and measured daily.
Statistical analysis: Homogeneity (or lack of
homogeneity) of the samples obtained was determined
for each sampling method, where the parameters were
measured in three replications. Statistical analysis was
performed with SPSS software using one-way Analysis
Of Variance (ANOVA) and differences between means
was analyzed using Tukey’s method of multiple
comparison at α = 0.05. Statistical significance was
considered at p<0.05.
RESULTS
The results of the experiments showed that the
variables boiling temperature and boiling time each
affect the antioxidant activity of the resulting extract as
presented in the Fig. 1. The results were consistent with
the findings of Herodez et al. (2003) that the
temperature of extraction, particle size of sample and
the ratio of solvent to sample will increase the
percentage of extraction yields.

DPPH scavenging activity: The DPPH radical is one
of the few stable organic nitrogen radicals, which bears
a deep purple color. This assay is based on the
measurement of the reducing ability of antioxidant
towards DPPH+. The ability can be evaluated by
measuring the decrease of its absorbance. This widely
used discoloration assay was reported by BrandWilliam et al. (2005).
Antioxidant assays are based on measurement of
the loss of DPPH color at 517 nm after reaction with test
compound and the reaction is monitored by a
spectrometer. The percentage of the DPPH remaining is
calculated as percentage Scavenging activity:
[(AA – AB) / AA] × 100%
Where:

(1)

Fig. 1: Effect of temperature and time to the percent of
scavenging in samples at 0.01 g mL−1
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The increase in antioxidant activity of extract with
temperature of boiling reached a maximum at 100oC as
shown in Fig. 2 and then decreased to a lower value at
120°C. The mean antioxidant activity for the
extraction temperature of 100°C was 68.06% while
that for 60, 45 and 120°C are 61.89, 54.11 and 53.42%
respectively. The results demonstrated that the
antioxidant content increased with the rise in
temperature from 45-100°C. Conversely, the
antioxidant content dropped when the extraction
temperature was raised to 120°C.
Figure 3 demonstrated that a boiling time of 2 h
was best to extract the antioxidant content but with no
significant difference compared to 1 h of boiling
(p>0.05). However, 3 h of boiling gave significantly
(p<0.05) less amount of antioxidant content in the
extraction. The mean antioxidant activity for 1, 2 and 3
h were 59.09, 65.03 and 55.00% respectively.
Fig. 2: Effects of temperature to the percent of
scavenging in samples at 0.01 g mL−1. Values
are average of three independent experiments ±
standard deviation. Error bars indicate standard
deviation of three measurements. A significant
difference of scavenging effect (%) between
Coleus sp. is represented with different *;
p<0.05

Fig. 3: Effects of times to the percent of scavenging in
samples at 0.01 g mL−1. Values are average of
three independent experiments ± standard
deviation. Error bars indicate standard deviation
of three measurements. A significant difference
of scavenging effect (%) between Coleus sp. is
represented with different *; p<0.05

DISCUSSION
Thermal processing of food is primarily intent to
inactivate pathogens and
other deteriorative
microorganisms capable of making it unsuitable for
human consumption (Dutta et al., 2006). However, it is
believed that thermal treatments are the main cause of
the depletion in natural antioxidants (Mokbel and
Hashinaga, 2005; Mohan et al., 2008; Al-Rumaih and
Al-Rumaih, 2008). In this study, increasing the boiling
temperature to more than 100°C seemed to cause
depletion in the antioxidant content (Fig. 2). Since
many plants/fruits have antioxidants such as ascorbic
acid, it is important to maintain this nutrient content for
its benefit by controlling the extraction temperature. It
was reported that the ascorbic acid-rich tomato lost about
38% of the original ascorbic acid content during hotbreak extraction (thermal processing) (Abushita et al.,
2000). The oxidative heat damage was also reported by
Zanoni et al. (1998) who found in their research that the
ascorbic acid loss was largely dependent on
temperature. However, while heat treatment can
damage the micronutrient content of vegetables, it can
also at the same time increase the bioavailability of
some nutrients (Salihin et al., 2004; Van Het Hof et al.,
2000a; 2000b).
Figure 3 showed that instead of temperature of
boiling, boiling time also has important effects on the
antioxidant activity of the resulting extract. It acts as
co-factor for temperature. In industry, time is a very
important factor. If the maximum yield can be achieved
in a shorter time, it will lead to greater profitability.
Such as shown in these experiments, the extraction time
of 1 and 2 h gave no significant difference, thus the

1197

Am. J. Applied Sci., 7 (9): 1195-1199, 2010
temperature of 1 h will be chosen as the optimum time
of boiling. Nonetheless, extending the extraction time
to 3 h led to a great loss of antioxidant activity. The
depletion of natural antioxidants in fruits and
vegetables is a great loss of nutritional value since these
compounds are able to fight coronary heart disease,
carcinogenesis, neuronal disease, cataracts and brain
dysfunction (Al-Dabbas et al., 2010).
CONCLUSION
The results pointed out that the best extraction
temperature to preserve the antioxidant content in the
samples was 100°C. Furthermore, the boiling time of 2
h was found to be the best to preserve the antioxidant
content but with no significant difference with the
boiling time of 1 h. However, further work is required
to optimize the two variables, so that the best
combination of temperature and time could be
determined.
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