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Abstract:

Microwave-assisted extraction (MAE) technique was developed & optimized for the extraction of different
phytoconstituents i.e; flavonoids from Zanthoxylum budrunga W. (ZBW). Several influential parameters of the
MAE procedure (solvent concentration, solvent volume, microwave power and extraction time) were studied
through single factor experiments and orthogonal experiment for the optimization of the extraction protocol.
The optimal conditions of MAE were; ethanol concentration 65%, solvent volume 25 ml microwave power
250W and extraction time 6.0 min, while extraction yield of ZBW was 8.32 mg/g. Process optimized by altering
various parameters & % of flavonoids obtained was calculated. The developed MAE method provided a good
alternative for the extraction of flavonoids & other constituents from Zanthoxylum budrunga.
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Introduction:

Zanthoxylum budrunga, is an aromatic plant from
rutaceae family commonly known as budrung,
found very wuseful in many diseases. The
constituent’s of bark, leaves, fruits and seeds having
medicinal importance, since study on different part
reveal’s its medicinal value. Morphologically
Zanthoxylum budrunga (ZBW) is a small or
moderate sized tree, pericarp of unripe fruits is
pleasantly aromatic & taste like the rind of a fresh
orange. The fruit are hot and bitter, used as
digestive appetizer, also used in asthma, acute pain,
heart diseases, dyspepsia & in diarrhoea. The
distribution of plant mainly in Konkan, Deccan
Mysore, Malabar, Annamalais and Orissa, also
found in Assam and Meghalaya'?. Study on
different parts reveals presence of flavones i.e. 5-
methoxy- 7-hydroxy flavol, essential oils, resins,
alkaloids, lignans & many others important
phytoconstituents. Presences of these components
have been proved its medicinal value in many
diseases™.

Conventional techniques of extractions like;
heating, boiling or refluxing can be used to extract
phytoconstituents 1i.e; flavonoids, however, the
disadvantages are the loss of flavonoids due to
ionization, hydrolysis and oxidation during
extraction®™’. Other techniques which include
supercritical carbondioxide extraction, subcritical
water extraction, ultrasonic assisted extraction
(UAE) and microwaveassisted extraction (MAE)
have also become of interest as alternatives for the
conventional methods. Among these, MAE is the
simplest and the most economical technique for
extraction of many plant derived compounds®’. The
mechanism involve in microwave heating generally
the dipole rotation of the solvent in the microwave
field which causes the solvent temperature to rise
and increases the solubility of the compound of
interest. In microwave heating molecules of the
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polar solvent could not align themselves quickly
enough to the high frequency electric field of
microwave; this causes the solvent molecules to
dissipate the absorbed energy in the form of heat®.
Nevertheless, no reports on MAE of flavones from
Zanthoxylum budrunga W. (ZBW) have been
published. In the present study, MAE for the
flavones from Zanthoxylum budrunga W. was
investigated and the operational parameters were
optimized. The objective of the work was to
establish the optimised condition of MAE for
Zanthoxylum budrunga for the development and
application of the medicinal plant resource.
Materials and methods:

Plant material

Collection of fruits of Zanthoxylum budrunga W.
was done from the Mulsi village, Pune, India, in
the month of Jan-Feb, 2008. Taxonomic
identification of the plant was done by the
University of Pune (Department of Botany),
Ganeshkhind, Pune. Samples were pulverized in a
knife mill and were passed through a 20-mesh
sieve. Microwaves-assisted extraction (MAE) was
performed with a MSP-100E multimode microwave
extraction system. In all of the experiments, the
pressure was set under 300 kPa to prevent the
dissolution of the target compound'®''. A 15 ml
ethanol solution was added to 0.5 g of dried sample
powder placed in an inner vessel. The extraction
was carried out with different extraction conditions.
The extract was filtered and the filtrate was
collected and freeze-dried for determination of
flavonoids.

Determination of flavonoids:

The UCARY-100 spectrophotometer (Varian) was
used to determine the content of flavonoids in the
above isolated product at 510 nm'*"3. The flavonoid
content was calculated using the following linear
equation based on the calibration curve prepared by
rutin, range from 8.0 to 40 pg ml™.
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A =11.237,C =0.0141, R*=0.9997

Results and discussion:

The factors concerning MAE include ethanol
concentration, solvent volume, microwave power
and extraction time. The influence of each factor
was studied. The mixtures of ethanol-water were
tested under the same conditions. The results were
summarized in Figure 1. It can be observed that the
extraction yield of ZBW was greatly influenced by
the ethanol concentration. The extraction yield of
ZBW increased sharply with the increase of ethanol
concentration up to 65 %. When ethanol
concentration increased from 65 to 85 %, however,
extraction yield slightly decreased. It was in
accordance with existed studies'*'". From these
results, it is clear that the addition of some amount
of water enhances the extraction efficiency might be
due to the increase in swelling of plant material by
water, which increased the contact surface area
between the plant matrix and the solvent, therefore,
further studies were conducted with 65 % ethanol.
Solvent volume also affect extraction yield, in MAE
higher solvent volume may give lower
recoveries'®'”. To investigate the influence of
solvent volume on extraction yield of ZBW,
experiments were performed by increasing the
solvent volume from 5 to 50 ml under the
experimental conditions described above. It is seen
in Figure 2. that the extraction yield of ZBW
increased with the increase of solvent volume and
reached its maximum at 25 ml/g. It decreased as
solvent volume was above 25 ml/g. This was
probably due to the larger volume of 65 % ethanol
causing excessive swelling of the material by water
and absorbing the effective constituent of plant
material. Therefore, a volume of 25 ml was enough
for extraction.

Microwave power also greatly influenced extraction
yield. In order to evaluate the effect of microwave
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Where; A is the absorbance, C is the flavonoid
content in pg ml™.

power MAE, the different microwave powers were
controlled for 6 min, e.g., 80, 165, 250, 335 and 420
W. The results are shown in Figure 3. The
experimental results demonstrate that the extraction
yield of ZBW increase with the enhancement of the
microwave forward power when the processing
forward power is in the range of 80 — 250 W, and
then the extraction yield of ZBW are not
significantly changed from 250 to 420 W. More
electromagnetic energy was transferred to the
extraction system quickly and improved the
extraction efficiency when the microwave power
increased from 80 to 250 W. Therefore, it was
decided to use 250 W microwave powers in the
following experiments.

Extraction time also affect extraction yield in MAE.
Studies were carried out at different times, e.g., 3, 4,
5, 6, 7 and 8 min. The results are shown in Figure 4.

The experimental results demonstrates that the
extraction yield of ZBW with the increase of the
extraction time from 3 to 8 min, do not change from
6 to 8 min. The significance of the extraction time
can be presumed to be related to the time required
for the desorption process to take place'® Therefore,
6 min was considered as the appropriate extraction
time.

Optimization of MAE conditions of ZBW:

Since various parameters potentially affect the
MAE process. In this work, four parameters were
evaluated: ethanol concentration, solvent volume,
microwave power and extraction time. Microwave
power was found to be the most important
determinant of extraction yield of ZBW. The best
combination shown was A;B3;C,D; which is in
specific, ethanol concentration was 65%, solvent
volume was 25 ml, microwave power was 250 W.
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and extraction time was 6 min, these were all the of ZBW was 8.32 mg/g.
optimal extraction condition, while extraction yield
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Figure 1. Effect of ethanol concentration on the extraction yield of ZBW. (Ethanol concentration Vs
results)
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Figure 2. Effect of solvent volume on the extraction yield of  ZBW. (Solvent volume Vs results)
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Figure 3. Effect of microwave power on the extraction yield of ZBW. (Microwave power Vs results)
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Figure 4. Effect of extraction time on the extraction yield of ZBW. (Extraction time Vs results)

Table 1. The factors and levels for the orthogonal design.

Levels Ethanol Solvent Microwave Extraction
concentration volume (ml) power (W) time (Min.)
(%)
A B C D
1. 60 15 165 4
2. 65 20 250 5
3. 70 25 335 6
Conclusion: power and extraction time. The optimal condition
Conventional techniques of extractions like; through single factor experiments was determined

heating, boiling or refluxing may offer some
disadvantages i.e. loss of active constituents due to
ionization, hydrolysis and oxidation during
to overcome these problems new
techniques like microwave-assisted extraction came
in practice. In present study microwave-assisted
extraction was found to be an effective method for
extracting flavonoids from Zanthoxylum budrunga
W. Extraction yield of ZBW were affected by

ethanol concentration, solvent volume microwave

extraction,
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as followings: ethanol concentration 65%, solvent
volume 25 ml, microwave power 250 W and
extraction time 6.0 min. This showed great potential
of microwave-assisted extraction for industrial

application in the near future.
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