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Abstract

Objective: The aim of this study was to investigate the
antioxidant activity of the aqueous extracts of leaves of
Siamese neem tree (Azadirachta indica A. Juss var. sia-
mensis Valeton) from several extracting and drying
methods using 2,2-diphenyl-1-picrylhydrazyl (DPPH)-
scavenging assay. Materials and Methods: The leaves of
Siamese neem tree were extracted using percolation, de-
coction, maceration, soxhlet extraction, freeze drying or
spray drying methods. The extract was tested for anti-
oxidant activity using DPPH-scavenging assay. Thin-lay-
er chromatography of the extract from decoction was
also investigated. Results: The freeze drying method
gave the highest yield (51.50%, w/w) of crude extract,
while decoction gave the most effective DPPH-scaveng-
ing activity (ECgo: 31.4 pg/ml). Thin-layer chromatogra-
phy analysis was used to screen the leaf extract obtained
using decoction, and the chromatogram showed spots
corresponding to quercetin and rutin flavonoids which
exhibited antioxidant activities (ECgg: 2.29 and 34.67 g/
ml, respectively). Conclusion: Siamese neem tree leaf
extracts possessed free radical scavenging activity

against the DPPH radical. The most active extract was
obtained with the leaf decoction method. It showed an-
tioxidant activity with ECgy of 31.4 pg/ml.
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Introduction

The molecular bases of many diseases such as inflam-
mation, cardiovascular diseases and cancer are known to
involve oxidative stress caused by free radicals. Recently,
considerable research has been directed at natural anti-
oxidants, in particular their protective effect against bio-
logical damages due to free radicals [1].

Azadirachta indica A. Juss var. siamensis Valeton or
Siamese neem tree is a large evergreen tree which belongs
to the Meliaceae family. This plant is abundantly found
in every part of Thailand and has been used as tradition-
al medicine for many purposes [2]. The flowers are used
as element tonic, and for treatments of fever and nasal
polyposis. The stem bark is used for the treatment of di-
arrhea and ameobic dysentery. The leaves are also used
as element tonic, to stimulate gastric secretion, for treat-
ment of fever and as insecticide. Furthermore, in Thai-
land, the young leaves and young flowers of Siamese neem
tree are commonly consumed as a cooked vegetable [3].
Siamese neem tree has been screened for antioxidant
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property, and it was found that it could promote high an-
tioxidant activity [4]. This plant shows free radical scav-
enging activity against the 2,2-diphenyl-1-picrylhydrazyl
(DPPH) and ABTS radicals and can also inhibit lipid
peroxidation of Chago K-1 cell line induced by UV irra-
diation [5]. These reports suggest that Siamese neem tree
can probably be used as a health food.

Thus, the objective of this research was to investigate
the antioxidant activity of the aqueous extracts of leaves
of Siamese neem tree from several extracting and drying
methods including percolation, decoction, maceration,
soxhlet extraction, spray drying and freeze drying.

Materials and Methods

Plant Material

The leaves of Azadirachta indica A. Juss var. siamensis Valeton
were collected from Ratchaburi province, Thailand, during the pe-
riod from December 2001 to March 2002. The plant samples were
compared with the herbariums (SN207325) at Bangkok Herbari-
um, Botanical Section, Botany and Weed Science Division, Depart-
ment of Agriculture, Bangkok. The voucher specimens were depos-
ited at the same place (BK 63512).

Chemicals
Quercetin, rutin and DPPH- were obtained from Sigma-Al-
drich Chemical company (St. Louis, Mo., USA).

Preparation of Siamese Neem Tree Leaf Extracts from

Different Extracting and Drying Methods

Decoction

Fresh leaves were boiled with distilled water (1:10) for 6 h and
then filtered. The filtrate was evaporated on a hot water bath to
yield dried leaf decoction extract.

Maceration

Fresh leaves were dried in a hot air oven (55°C) for 6 h and then
moderately powdered. The powdered drug was separately macer-
ated with 20, 50, 80 and 95% ethanol (1:20, w/v) at 25°C for 7 days
and then filtered. The filtrates were evaporated on a hot water bath
to yield dried leaf 20, 50, 80 and 95% ethanolic maceration ex-
tracts.

Percolation

Fresh leaves were dried in a hot air oven (55°C) for 6 h and then
moderately powdered. The powdered drug was separately perco-
lated with 50, 80 and 95% ethanol (1:20, w/v) for 24 h. The perco-
lates were evaporated on a hot water bath to yield dried leaf 50, 80
and 95% ethanolic percolation extracts.

Soxhlet Extraction

Fresh leaves were dried in a hot air oven (55°C) for 6 h and then
moderately powdered. The powdered drug was separately extracted
using soxhlet apparatus with 80 and 95% ethanol (60-80°C; 1:50,
w/v) for 6 h and then filtered. Ethanol was removed using a rotary
evaporator to yield dried leaf 80 and 95% ethanolic soxhlet extracts.
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Freeze Drying

For the preparation of water extraction, the fresh leaves were
minced into small pieces and mixed with 10 volumes of distilled
water using a magnetic stirrer for 6 h. Then the extract was filtered
over a Whatman filter paper. The filtrate was frozen and lyophilized
in a lyophilizer under pressure to yield freeze-dried leaf extract.

Spray Drying

Fresh leaves were boiled with distilled water (1:10, w/v) for 6 h
and then filtered. The filtrate was spray dried to yield spray dried
leaf extract.

Determination of Antioxidant Activity by the DPPH

Scavenging Method

Antioxidant activity of extracts of Siamese neem tree leaves
from the above extraction methods and of standard solutions (quer-
cetin and rutin) were determined based on the radical scavenging
ability in reacting with a stable DPPH free radical [6]. A total of
750 pl of the extract (concentrations 50-1,000 pg/ml) or standard
were added to 750 wl of DPPH in absolute ethanol solution
(152 wM) using an eppendorf tube (1.5 ml). After incubation at
37°C for 20 min, the absorbance of each solution was determined
at 520 nm using Shimadzu U160 ultraviolet spectrophotometer
(4973C SPEC, Shimadzu, Kyoto, Japan). The corresponding blank
readings were also taken and percent inhibition was then calcu-
lated as follows:

A x100

A _
0/0 Inhibition _ ( blank extract)

Ab]ank
The ECsq value, the concentration of sample required for 50%
scavenging of the DPPH free radical, was determined from the
curve of percent scavenging plotted against the concentration. Each
sample was tested in triplicate. The average of the ECso value was
then calculated.

Thin-Layer Chromatographic Fingerprints

Based on the antioxidant activity obtained from the extraction
methods, decoction extract was selected for thin-layer chromatog-
raphy (TLC). The TLC was performed on TLC precoated silica gel
60 GF»s4 plate 10 x 10 cm (Merck, Germany) using chloroform:
ethyl acetate:methanol:formic acid (7:2:1:1) as mobile phase. TLC
plate was detected using CAMAG viewing box UV detector
(022.9055, CAMAG, Muttenz, Switzerland), and natural product-
polyethylene glycol spraying reagent under UV 366 nm was used
for flavonoid detection (fig. 1).

Results

The yield of the crude extracts and free radical scav-
enging activity of the extracts are given in table 1. The
freeze drying method gave the highest yield of crude ex-
tract (51.50%, w/w), while the decoction method gave the
most active extract for DPPH-scavenging activity (ECs:
31.41 pg/ml). Maceration, percolation and soxhlet ex-
traction with various concentrations of ethanol (20-95%)
gave high yield of crude extracts (10-25%, w/w), but the
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Fig. 1. Thin-layer chromatogram of Siamese neem tree leaf extract
obtained using decoction.a UV 254 nm. b UV 366 nm. ¢ NP/PEG
spraying reagent + UV 366 nm. 1 = Siamese neem tree leaf decoc-
tion extract; 2 = standard quercetin; 3 = standard rutin. Adsorbent:
silica gel GF60. Solvent system: chloroform/ethyl/acetate/metha-
nol/formic acid (7:2:1:1).

extracts showed lower antioxidant activity (ECsy: 122-
265 pg/ml). The spray-dried extract also gave high anti-
oxidant activity (ECsy: 36.28 pg/ml), but the yield of the
crude extract was low (3.04%, w/w). Although the freeze-
dried extract gave a high yield of crude extract (51.50%,
w/w), it gave medium antioxidant activity (ECs:
74.19 pg/ml). The thin-layer chromatogram of the decoc-
tion extract showed the spots equivalent to quercetin and
rutin flavonoids, whose antioxidant activities to the
DPPH radical were EC5y0f2.29 and 34.67 wg/ml, respec-
tively.

Discussion

The freeze drying method gave the highest yield but
medium antioxidant activity, while the decoction and
spray drying methods gave a low yield but high antioxi-
dant activity (table 1), indicating that the active antioxi-
dant components in the leaves were better extracted by
hot water than ethanol. Compared with the other meth-
ods, decoction method was simple, convenient and car-
ried low cost in terms of reagents and instrumentation.
As it is economical, the decoction extraction method can
be used in other countries, especially in developing coun-
tries. However, many modern extraction methods have
been studied and developed for preparation of plant ex-
tracts; these include ultrasonic extraction [7], microwave-
assisted extraction [8] and pressurized liquid extract [9].
These methods have different advantages that include
improvement of the penetration of solvent into plant par-

Free Radical Scavenging Activity of
Siamese Neem Tree Extracts

Table 1. Yield of crude extracts and free radical scavenging activ-
ity of Siamese neem tree leaves prepared using different extracting
and drying methods

Extracts % yield ECs
(w/w) pg/ml
Decoction extract 8.15 31.41
20% ethanol maceration extract 20.39 265.05
50% ethanol maceration extract 20.38 201.45
80% ethanol maceration extract 17.50 217.08
95% ethanol maceration extract 10.88 265.18
50% ethanol percolation extract 24.58 122.01
80% ethanol percolation extract 21.48 236.86
95% ethanol percolation extract 13.80 169.88
80% ethanol soxhlet extract 20.14 140.30
95% ethanol soxhlet extract 17.62 148.57
Freeze-dried extract 51.50 74.19
Spray-dried extract 3.04 36.28
Quercetin - 2.29
Rutin - 34.67

Quercetin and rutin were used as standard antioxidant com-
pounds.

ticles and using low extraction temperature that effects
the stability of active components for ultrasonic extrac-
tion [7]. The microwave-assisted method promotes better
yield and fast-speed extraction process of specific active
components such as glycyrrhizic acid in liquorice [8].
With pressurized liquid extraction the thermal labile and
polar bioactive compounds such as berberine, baicalin
and glycyrrhizin could be extracted [9]. Thus these meth-
ods for plant extraction could reduce extraction time and
promote the efficiency of high-quality extraction of spe-
cific active components, but at a higher cost than the de-
coction method. Yet, these modern methods should be
considered for extracting higher quality and quantity of
Siamese neem tree leaves for pharmaceutical produc-
tion.

Thin-layer chromatogram of the decoction extract
showed the spots of quercetin and rutin flavonoids which
should play an important role in free radical scavenging
activity of the extract. This suggested that boiling the
leaves with water or decoction should be the appropriate
method for extraction of the leaves of Siamese neem tree
to promote a high yield of these antioxidant flavonoids
that could inhibit lipid peroxidation in Chago K-1 cell
line as previously reported [5].
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Conclusion

The freeze drying method gave the highest yield of the
crude extract of Siamese neem tree leaves. The extracts
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had antioxidant activity against the DPPH radical. Thin-
layer chromatogram of the decoction extract showed
spots of quercetin and rutin flavonoids. The quantitative
analysis of antioxidant components will be further inves-
tigated.
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