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Abstract

Abies alba has long tradition of use in natural based medicine system of Greece for the treatment of cancer and diabetes. Few
scientific studies revealed anticancer and antibacterial potential of the plant but traditional claims for antidiabetic activity have
not been validated. Thus, it was considered worthwhile to investigate A. alba seeds for antidiabetic activity. Seeds of plant
were extracted utilizing solvents in expanding request of polarity viz., petroleum ether, chloroform, methanol, and water. The
chloroform, methanol and water extracts were subjected to screen in vitro antidiabetic activity using starch iodine method via
inhibition of a-amylase enzyme. Among different extracts, the methanol extract showed huge antidiabetic action as compared
to other tested samples. The extract showed greatest action was additionally fractionated successively using solvents in order
of increasing polarity viz., ethyl acetate and 1-butanol for further purification and subjected to in vitro antidiabetic activity
using starch iodine method via inhibition of a-amylase enzyme. The ethyl acetate showed huge antidiabetic action as
compared to other tested samples. Our preliminary phytochemical investigations showed presence of flavonoids and phenolic
compounds in the bioactive ethyl acetate fraction. Further, exhaustive finding of literature suggested that a number of
flavonoids and phenolic compounds are scientifically reported for antidiabetic activity. Thus, finally it can be suggested that
these phenolic compounds and flavonoids might be main constituents which are responsible for antidiabetic activity of plant
seeds. These antidiabetic compounds will be isolated from bioactive ethyl acetate fraction using chromatographic techniques
in future investigations.
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Introduction revealed that no antidiabetic related work has been carried
The conifer Abies alba is a conifer mainly called as out on this potential plant seeds till date. Therefore, it was
European Silver Fir and belonging to family Pinaceae. It is envisaged to undertake detailed in vitro antidiabetic activity
mainly distributed in the native areas of Europe situated at on A. alba seeds to validate traditional claims of the plant
higher attitude and many other regions such as Bosnia, using well developed method.

Herzegovina, Montenegro, Serbia, south

Italy, Bulgaria, Albania and northern Greece. The present Materials and methods

survey of literature has been collected from various Collection and identification of plant material

scientific databases such as Sci Finder, PubMed, Scirus, The dried Abies alba seeds were purchased from online
Google Scholar, Open J Gate, Science Direct, Scopus, market in the month of November 2020. The identification /
King’s = American Dispensatory, Rain tree Nutrition  aythentication of the plant material was confirmed on the

Incorporation, AGRICOLA, etc. Abies albais a
large evergreen coniferous tree growing to 40-50 metres tall
and with a trunk diameter of up to 1.5 metres (Farjon, 2010)
1. Traditionally, the plant in the treatment of cancer and
diabetes in various parts of Greece (Karkabounas et al.,
2000; Lunder et al., 2019) 2. A total number of 31
phytoconstituents such as sesquiterpenoids, diterpenoids,

basis of literature reported and various photographic
pictures available online.

Preparation of various extracts/fractions and
phytochemical screening

The various extracts and fractions from bioactive crude
triterpenoids, phenolic and steroids have been isolated from extract from plant seeds under present studies were prepared
plant till dat,e (Khan et al., 1988 1 Khan & Pentegova using standard extract protocols such as Soxhlet and reflux
1988 190: Ribo & Mitja 197'3' [14]. Yané etal., 2008) (17 Thé methodology as per [slazlientific records available oqline
plant essential oil possess antibacterial activity (Bagci & (Kumar et al., 2014) ==, C_rude extra_cts of A. webbiana
Digrak, 1991) M. The water extract of plant has been were scregned for (_jetectlon _of different classes of
reported anticancer potential against L-1210 cells phytoconstituents Jsing specific  standard  reagents
(Karkabounas et al., 2000) &, The two species of Abies (Farnsworth, 1966) .

named A. alba and A. nigra has been investigated clinically

for the treatment of skin and gastroesophageal reflux ~ Antidiabeticactivity _

diseases, respectively. The volatile oil extracted from A. The in vitro antidiabetic activity of various extracts and
alba, A. grandis and A. balsamea has been reported to be fractions was investigated using starch iodine test via o-
safe at higher doses and did not show any type of toxicity on amylase enzyme inhibition (Sivaraj et al., 2020) ['®. The
body organs (Dweck, 2009) 1, results were expressed as mean =+ standard deviation (SD).
Traditionally, the plant in the treatment of cancer and The test drugs were compared with standard drug and
diabetes in various parts of Greece (Karkabounas et al., control by one way analysis of variance (ANOVA) followed

2000 [ Lunder et al., 2019) . A survey of literature by Student Tukey’s test (Scheffer, 1980) [*°],
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Results and discussion

A. alba seeds were extracted exhaustively and successively
using solvents in order of increasing polarity. The
percentage yields (% w/w) of various extracts of plant seeds
viz., petroleum ether, chloroform, methanol and water was
found to be 1.89, 3.40, 6.10 and 5.08 %w/w respectively.
All the crude extracts of plant seeds were screened for the
presence of different classes of phytoconstituents using
standard specific chemical reagents. The petroleum ether
extract showed presence of fixed oils, steroids; chloroform
extract showed presence of alkaloids, triterpenoids;
methanol extract showed presence of tannins, saponins,
flavonoids and water extract showed presence of
carbohydrates, proteins, saponins.

It is clearly evident from results of preliminary
phytochemical screening that petroleum ether extract did not
show any presence of any main class of phytoconstituents.
Therefore, chloroform, methanol and water extracts were
subjected to screen in vitro antidiabetic activity using starch
iodine method via inhibition of a-amylase enzyme. The
antidiabetic activity of various crude samples obtained from
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plant test drugs was assessed in terms of percentage
inhibition of a-amylase enzyme. The results of test drugs
were compared with standard drug Acarbose by applying
standard statistical analysis method such as one way
ANOVA further using by Tukey’s test. The methanol
extract exhibited maximum antidiabetic activity in term of
percentage inhibition of a-amylase enzyme (ICso = 142.02
pug/ml) followed by chloroform extract (ICsp = 248.20
pg/ml), water extract (ICsp = 352.25 pg/ml). These results
are statistically compared with Acarbose standard
antidiabetic drug (ICso = 37.86 pug/ml). These observations
suggested that the most polar water extract was found to be
devoid of antidiabetic activity whereas chloroform extract
exhibited mild antidiabetic activity. The most bioactive
methanol extract was fractionated successively using
solvents in order of increasing polarity viz., ethyl acetate and
1-butanol for further purification. All fractions as well as
remaining bioactive extract were subjected to screen in vitro
antidiabetic activity using starch iodine method via
inhibition of a-amylase enzyme.

Table 1: The results of antidiabetic activity of various extracts of plant seeds using starch iodine method.

Treatment Concentration (pg/ml) % a-amylase inhibition (Mean £ S.D.) 1Cso values (pug/ml)
2 458+1.04
4 7.35+1.11
Acarbose 8 14.50 + 1.58
16 24.28 £1.08 37.86
32 45.31+1.69
64 80.44 £ 1.40
50 7.51+1.02
100 18.90 + 1.66
150 27.36 £1.98 .
Chloroform extract 200 4011+ 132 248.20
250 48.91 +1.47
300 62.44 + 2.90
50 30.21+1.80
100 42.80 £ 1.95
150 52.40 +£1.08 -
Methanol extract 200 6101 %344 142.02
250 70.69 + 2.35
300 83.44 +£3.87
50 290+1.11
100 10.08 +1.25
150 18.64 +1.87 -
Water extract 200 25 45 + 1.09 352.25
250 32.89 +£1.36
300 42.88 +£1.70
n= 3; *P<0.05 vs standard; Statistical Comparison by one way ANOVA further using by Tukey’s test.
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Fig 1: Graphical representation of antidiabetic activity of various extracts of plant seeds using starch iodine method.

The percentage yields (% w/w) of various fractions obtained
from bioactive methanol extract viz., n-hexane, ethyl
acetate, 1-butanol and remaining bioactive extract was
found to be 4.80, 25.12, 16.78 and 54.69 respectively, in
relation to methanol extract. Preliminary phytochemical
screening of wvarious fractions prepared from bioactive
methanol extract of plant seeds was performed and n-

26

Hexane fraction did not show any presence of any main
class of phytoconstituents. The ethyl acetate fraction
showed presence of flavonoids, tannins; 1-butanol fraction
showed presence of saponins and remaining bioactive
extract showed presence of saponins.

Therefore, ethyl acetate fraction, 1-butanol fraction and
remaining bioactive extract obtained from bioactive
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methanol extract were subjected to screen in vitro
antidiabetic activity using starch iodine method via
inhibition of a-amylase enzyme. The antidiabetic activity of
various fractions obtained from bioactive methanol extract
was assessed in terms of percentage inhibition of a-amylase
enzyme. The results of various fractions as test drugs were
compared with standard drug Acarbose by applying
standard statistical analysis method such as one way
ANOVA further using by Tukey’s test. The ethyl acetate

www.pharmacyjournal.net

fraction exhibited maximum antidiabetic activity in term of
percentage inhibition of a-amylase enzyme (ICso = 73.70
pg/ml) followed by 1-butanol fraction (ICsp = 267.97
pg/ml), remaining bioactive extract (ICso = 393.99 pg/ml).
These results are statistically compared with Acarbose
standard antidiabetic drug (ICso = 37.86 pg/ml). These
observations suggested that the remaining bioactive extract
was found to be devoid of antidiabetic activity whereas 1-
butanol exhibited mild antidiabetic activity.

Table 2: The results of antidiabetic activity of various fractions obtained from bioactive methanol extract of plant seeds using
starch iodine method.

Treatment Concentration (ug/ml) % a-amylase inhibition (Mean + S.D.) I1Cso values (pg/ml)
2 458 +1.04
4 7.35+1.11
Acarbose 8 14.50 + 1.58
16 24.28 % 1.08 37.86
32 45.31+1.69
64 80.44 + 1.40
50 45.58 +2.01
100 53.61+2.11
Ethyl acetate 150 65.45+1.25 73.70%
fraction 200 75.69 + 1.56 '
250 85.50 + 1.90
300 96.33 +3.47
50 7.56+1.25
100 17.32+£1.96
1-Butanol 150 26.79 £ 1.65 -
fraction 200 35.99+1.77 267.97
250 45.79+1.32
300 57.25+2.78
50 1.08 £ 0.25
100 6.89+1.01
Remaining 150 14.58 £ 1.08 393.99%
bioactive extract 200 2240+ 1.11 '
250 28.56 +1.31
300 36.97 £ 1.45
n=3; *P<0.05 vs standard; Statistical Comparison by one way ANOVA further using by Tukey’s test.
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Fig 2: Graphical representation of antidiabetic activity of various fractions obtained from bioactive methanol
extract of plant seeds using starch iodine method.

Our preliminary phytochemical investigations showed antidiabetic activity such as flavonoids — luteolin (Josline et

presence of flavonoids and phenolic compounds in the
bioactive ethyl acetate fraction. Further, exhaustive finding
of literature suggested that a number of flavonoids and
phenolic compounds are scientifically reported for

28

al., 2013) [, quercetin, rutin (Jadhav and Puchchakayala,
2012) © naringenin (Ortiz-Andrade et al., 2008) ¥ and
phenolic compounds — pinitol (Bates et al., 2000) @ have
been reported as antidiabetic agents.
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Conclusion

Thus, finally it can be suggested that these phenolic
compounds and flavonoids might be main constituents
which are responsible for antidiabetic activity of plant seeds.
These compounds will be isolated from plant seeds using
sophisticated chromatographic methodologies.
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