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ABSTRACT

Introduction: The plants are an alternative source for the management of a number of human disorders due to the presence of
biologically active constituents

Aims: Current study aims to investigate underexplored therapeutic potentials of roots of Tecoma stans through phytochemical
and biological assays.

Methods: The dried roots were extracted successively with methanol and dichloromethane by simple maceration and labeled
with codes TSM and TSD respectively.

Results: The phytochemical investigation revealed the presence of alkaloids, flavonoids, saponins, terpenoids, tannins, and-
phenols in the extracts. TSM fraction revealed the highest total phenolic, flavonoid and alkaloid contents159.79 mg GAE/g,
65.38to 13.04 mg QE/g and95.2 to 56.61 mg AT/g of extract respectively. As compared to TSD extract, TSM extract showed sig-
nificant antioxidant activity using two models DPPH (79.8 %) and ABTS (71.06 %). Cytotoxic activity of methanol extracts against
PC3 and HelLa cancer cell line exhibited 61.23% (IC50 22.89 pg/mL) and 74.03 % (17.78 pg/mL) inhibition of cancer cells re-
spectively at concentration of 30 ug/mL. Extracts revealed antidiabetic activity through a-amylase and a-glucosidase inhibition
with maximum inhibition 63.26% and 75.66% respectively was detected at the concentration of 1000 mg / mL by TSM extract.

Conclusion: Methanolic extracts of roots of Tecoma stanscontainshigher amount plant secondary metabolites and revealed
antioxidant, cytotoxic and a-amylase as well as a- glucosidase inhibition activities.

Key Words: Secondary metabolites, Antioxidant activity, MTT assay, Tecoma stans, Antidiabetic, Brine shrimp lethality assay

INTRODUCTION well as pharmacological evaluation of plant-derived bioac-
tive compounds used to treat many human illnesses has been
increasingly recognized in the past few decades, but still
there are numerous useful medicinal plants and herbs wait-
ing to be explored and evaluated for their effective medicinal
application.'>34

Plants are an essential part of the earth. Since ancient time,
human beings have been using plants as medicine. These
medicinal properties of plants are due to the presence of bio-
logically active constituents. It has been scientifically report-

ed that these constituents obtained from plant extracts have o ) o
various biological activities. The main purpose of these con-  [écoma stans is distributed worldwide mostly growing in the

stituents in plants is to protect them from various harms but tropical and subtropical countries. It belongs to the family
studies indicate that many of them can also be used against Bignoniaceae and commonly known as yellow bell. Phyto-
various disorders and diseases in human. The most impor- chemical studies on the plant have shown the presence of
tant of these biologically active constituents are secondary ~Secondary and primary plant metabolites such as alkaloids,
metabolites for example flavonoids, glycosides, steroids al- Phenolic, sugars, sterols and triterpenoids. Almost each
kaloids, terpenes, and tannins. These secondary metabolites ~ Part of the plant is of therapeutic value for example flowers
can be extracted by using different solvents and used in the showed antidiabetic, anticancer, anti-inflammatory activity
preparation of useful drugs. The importance of chemical as and antioxidant activity.>%’® Survey indicates that very few
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reports are available on its roots part so there was a need to
explore the root regarding its phytochemical and pharmaco-
logical analysis. Therefore, the present work aimed to study
the qualitative photochemical screening and quantitative
analysis of total phenolic, flavonoid and alkaloid contents
of methanol and dichloromethane extracts of Tecoma stans
roots as it is indicated that alkaloids, flavonoids and other
polyphenols of Tecoma stans are main compounds thought to
be responsible for positive results of many therapeutic activi-
ties. Plant extracts were also evaluated for antioxidant activ-
ity, alpha amylase, alpha glycosidase inhibitory. Roots were
also investigated for their cytotoxic potential using lethality
assay as well as MTT assay against two important cancer cell
lines (PC3 and HeLa).

MATERIAL AND METHODS

Plant Material

Whole Tecoma stans plant was collected. The plant was
identified by plant taxonomist Dr. Zafrulla Ullah Zafar (As-
sociate Professor), institute of pure and applied biology, Ba-
hauddin Zakariya University, Multan, Pakistan and a vouch-
er specimen holding no. Kew — 318412 was deposited in the
same institute.

Plant Extract Preparation

The collected roots of the Tecoma stans were first freed from
soil and then shade dried. The dried roots were grounded to
coarse powder and subjected to simple maceration process.
The weighed amount of coarse powder in an extraction bottle
was soaked with known volume of dichloromethane (DCM)
for 24 hrs. with intermittent shaking. Then the filtration was
performed after 24 hrs. of addition of solvent (DCM). This
process was repeated in triplicates using the same solvent.
Then extraction of the marc was completed by using metha-
nol in the same way. Both extracts were concentrated in a
rotary evaporator at 35C to obtain crude extracts. Dichlo-
romethan and methanol extracts were labeled as TSD and
TSM respectively.

Qualitative estimation of Phytochemical Con-
stituents

Preliminary phytochemical examination for extracts was
completed as described by.’

Quantitative estimation of phytochemical con-
stituents

Total Phenolic contents

Folin—Ciocalteu colorimetric method with slight modifica-
tion was adopted for the purpose of quantification of total
phenol content in the methanolic and dichloromethane root

extracts of Tecoma stans. Accurately weighed 10 mg of gal-
lic acid was dissolved in 10ml methanol to make the con-
centration of the solution 1 mg/ml and from this different
concentrations of gallic acid (10-200 pg/ml) were prepared.
Aliquots of 0.5 ml of plant extracts (10mg/10ml in methanol)
and each of the standard gallic acid solution were taken in
tubes and mixed with Folin—Ciocalteu reagent five ml (1:10
in deionized H,0). After few minutes, 4 ml of saturated so-
lution of sodium carbonate (7.8% w/v) was added in each
solution given in tubes and covered with silver foils and sub-
jected to incubation for sixty minutes (at room temp.) with
shaking. Now the absorbance of each solution measured at
765 nm wavelength. Blank was also used which was metha-
nol only. All the samples were analyzed triplicates. Gallic
acid (GA) was used as reference. Results obtained were
expressed as gallic acid equivalent (GAE) per gram of the
sample. Calibration curve was plotted from pure phenolic
standard which was gallic acid to quantify phenolic contents
in both extracts.'

Total Flavonoid Contents

AICI, colorimetric assay with modification was adopted to
quantify the methanol and dichloromethane root plant ex-
tracts of Tecoma stans regarding flavonoids. A standard was
also used which was rutin and the results were expressed as
Rutin equivalent (RUE) per gram of the sample. Dissolved
10 mg of rutin in 10ml methanol and from this varying con-
centration (10-120mg) solutions were prepared. Now 0.18
ml 5% w/v of sodium nitrite solution and 2 ml of distilled
water were added in each solution of rutin. Similarly 0.8 ml
of extracts (10mg/10ml) mixed with 0.18 ml 5% w/v of so-
dium nitrite solution and 2 ml of distilled water. After 10
minutes, 2ml 10% AICI, w/v solution was also added in both
extracts as well as in standard rutin solutions. All solution
were allowed to stay for 10 minutes and then 1 ml 4% sodi-
um hydroxide was added to each mixture and made volume
up to 5 ml using distilled H,O and mixtures were allowed
to stay for 15 minutes. The absorbance of each mixture and
blank was determined at a wavelength of 510nm. With the
help of standard curve of standard, amount of flavonoid was
calculated as mg rutin equivalent per gram of extract. All
readings performed in triplicates.'

Total Alkaloid contents

Total alkaloid contents in both extracts of Tecoma stans were
calculated by spectrophotometrically.!! Atropine solution was
used as reference standard and its solution was prepared by
dissolving 10mg of atropine in 10ml distilled water. The plant
extracts with concentrationl mg/ml were dissolved in hydro-
chloric acid which was 2 normal and then filtered. 1.5 ml of
filtered sol. was shifted to a separating funnel. In this separat-
ing funnel 6 ml of phosphate buffer of neutral pH and 4 ml of
bromocresol green solutions were added and followed by vig-
orous shaking using 4ml chloroform for extraction purpose.
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The extracted solution was further diluted with chloroform up
to 10ml and absorbance of this diluted solution was measured
at 470 nm wavelength. The calculations were performed in
triplicates. Atropine calibration curve plotted by preparing
varying dilutions of (50, 75, 100, 125, 150, 175, 200, 225 and
250 pg/ml) atropine solution and performed same procedure
as mentioned above. Absorbance of each dilution noted at
470nm against blank solution (devoid of atropine).

Antioxidant activity

DPPH Assay

Antioxidant potential of dichloromethan as well as methanol
root extracts of Tecoma stans was measured by using DPPH
assay.'’ Img/ml solution of DPPH was prepared in methanol.
10 mg extract were carefully dissolved in10 ml methanol to
prepare 1mg/ml solution. From this stock solution 60, 50,
40, 30, 20 and 10 pg/ml dilution prepared. In each of these
dilutions, 75 ul 1, 1- diphenyl-2-picrylhydrzl solution was
added. All test tubes were placed in dark for 35 minutes and
then the absorption was noted at 517 nm. IC50 was also de-
termined from % DPPH radical scavenging activity. Ascor-
bic acid was used as a reference. The stock solution of refer-
ence was prepared with the procedure same for each plant
extract. The whole experiment was performed in triplicates.
% inhibition of the 1, 1- diphenyl-2-picrylhydrzl free radical
was measured by the formula given below:

100

Percentage Inhibitionof DPPH radical activity = ABA7 AS x
AB is absorption of blank sample containing DPPH. Where-
as, AS is the absorption of DPPH solution having tested plant
extract solution/ Standard.

ABTS Assay

ABTS assay is based on ABTS+- radical cation decolori-
zation when it is reduced to 2, 2 — azino -bis (3-ethylbenz-
thiazolin 6 sulphonic acid). Radical cation was produced by
reacting 1:1 volumes of seven mM ABTS solution in H,O
with 2.25 mM K O.S, and staying this mixture in dark at
30°C for 15 hours because time needed to get unchanging
absorbance at 734 nm wavelength. After this, solution was
diluted using methanol until absorbance value 0.69 + .05 at
734 nm was achieved. Ascorbic acid was taken as reference
standard. All stock solution and their dilutions were prepared
as provided in DPPH assay. 2 ml of prepared solution of radi-
al cation was reacted with 200pl of each of dilutions of plant
extracts and ascorbic acid. Vortexed the solutions and after 30
minutes absorbance was measured at 734 nm. The amount of
sample required to decrease the absorbance of ABTS by 50%
(IC50) was also calculated. All calculations were repetitive
at least three times. Following formula was employed to cal-
culate percent radical scavenging activity.'?

% ABTS radical scavenging activity = 100

AB - AS
—_—X
aB
Where AB is the absorbance of ABTS radical and AS is the

absorbance of ABTS+.plus plant extracts / standard.

Cytotoxic activity

The brine shrimp lethality test

The artificial seawater was placed in a chamber consisting
of small plastic container having partition for light for at-
tracting attract the hatched shrimp and dark areas (having
shrimp eggs). Two days were given for the shrimp to hatch
and mature as larva. Stock solution of both methanolic and
dichloromethan root extracts (30mg/3ml) were prepared.
From this stock solution 10, 100, 1000 pg/ml dilution were
prepared. Each dilution was prepared in three replicates. A
control was also prepared having 6ml only sea water. Both
plant extracts with different dilution were added to different
test tube and evaporating solvents, 6 ml of artificial seawater
added to every tube with moderate shaking. Now 10 shrimps
were added into each tube. Therefore, there were total of 30
shrimps in each dilution. After adding 6ml artificial seawater
to each test tube, they were exposed to the light (lamp). Af-
ter 24 hours, the no. of living (surviving) and dead shrimps
were counted. The percentage mortality (%Mortality) was
calculated by formula given below. Lethality concentration
(LC50) was also calculated, whereas LC50 value of greater
than 1000 pg/ml is non-toxic (inactive) while LC50 value
less than 1000 pg/ml is toxic (active).!>!*

No. dead of nauplii
Total no. nauplii used

% Mortality =

Cytotoxicity against HeLa and 3T3 cell lines

Anticancer activity of both plant extracts was calculated in
96-well micro plates using MTT assay. In this study, two
human cancer cell line namely prostate cancer cell line
(PC3 cell line) and cervical cancer cell line (HeLa cell
lines) were used to validate the plant cytotoxic potential.
Both cell line were first cultured in Dulbecco’s Modified
Eagle’s Medium having 100 pg/ml streptomycin, 100U/
ml of penicillin and ten percent of fetal bovine serum and
kept in 6.5% CO, incubator at 37 °C . Culture of the cells
having concentration of 1 x 10° cells/ml was prepared and
placed into 96 well plates. Now cells were incubated (6.5%
CO, incubator) with various concentrations (10-30 ug/ml
in 0.5% DMSO) of both plant extracts and standard drug
Doxorubicin for 48hrs at 37 °C. After 48 hours, sample so-
lutions were washed using phosphate-buffered saline hav-
ing 7.4 pH. Into each well, 200ul 0.5% MTT phosphate
buffer saline solution was added and subjected to incu-
bation (6.5% CO, incubator) againfor more 4 hrs. Now
absorbance at wavelength 570nm was noted. Similarly
absorbance of wells without sample was also measured at
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570nm as blanks. All calculations were performed in tripli-
cates. The% cell inhibition was calculated by using formula
given below."”

Absorbanceof Sample

x100
Absorbanceof Blank

PercentageCell Inhibition =1 -

Antidiabetic Activity

o Amylase Inhibition Activity

250 pL of both extracts of Tecoma stans having dilutions
150, 250, 500 and 1000 mg/mL was added in tubes, mixed
with 0.020 molar 250 pL of sodium phosphate buffer hav-
ing pH 6.9 which was already containing 0.50 mg/ ml of en-
zyme solution (a-amylase). This solution was preincubated
at 25 C for 15 min followed by mixing of 250 pL of starch
solution (1%) in 0.020 molar buffer 6.9 pH (sodium phos-
phate) at timed intervals and incubated again at 30 C for 15
minutes. The reaction was ended by adding 500 uL of DNS
(dinitrosalicylic acid reagent). The tubes were ungergone for
incubation for 6 minutes and subjected to cooling to room
temperature. Solution (The reaction mixture) in the tube was
diluted with 8 mL of distilled H,O. After dilution, absorp-
tion of this mixture was determined at 540 nm using spectro-
photometer. Control was prepared by the same method but
here the extracts was repalced with distilled water. All reac-
tions were performed in triplicates. The inhibitory activity
of a-amylase was calculated as percentage inhibition using
formula giving below.'®

%Inhibition = [A conl — A ext/A conl] x 100

Whereas, Aconl is absorbance of control and Aext is the ab-
sorbane shown by the extract. IC50 (50% inhibition of en-
zyme activity) were also calculated.

o Glucosidase Inhibition Activity

The substrate solution for assay consisting of p-nitrophe-
nyl glucopyranoside abbriviated as pNPG was prepared in
20mM phosphate buffer having 6.90 pH. 100uL of alpha
glucosidase (1.0U/mL) was preincubated using 50uL of the
varing dilutions of both methanolic and dichloromethan root
extracts (150,250,500 and 1000ug/ml). Then 50uL of sub-
strate solution in the form of p-nitrophenyl glucopyranoside
3.0mM mixed in 20mM phosphate buffer with 6.90 pH was
added to initiate the reaction. This reaction mixture was then
incubated at 37C for 25 min. After this, reaction was stopped
by mixing 2mL 0.1Molar sodium carbonate solution (Na-
2CO3). The enzyme inhibitory potential was calculated by
quantifying the yellow colored para nitro phenol released
from substrate at 405nm."”All the reactions were performed
in triplicates. Percentage inhibition is calculated as

%Inhibition =[ A conl — A ext/ Aconl ] X 100

Whereas A conl is absorbance of control and A ext is the
absorbane shown by the extract. IC50 (50% inhibition of en-
zyme activity) were also calculated.

Statistical analysis

To calculate the IC50, a logistic linear regression model was
fit to the data using Microsoft Excel 2010. The obtained val-
ues were expressed as ‘Mean = SD’. A value of p<0.05 was
considered as significant.

RESULTS

Extraction

Metahnol and dichlorometha solvents were used for extration
purpose. Results indicated that amount of methanol extarct
was higher 60g than that of dichloromethan 26.7g extract.

Preliminary Phytochemical analysis

Preliminary phytochemical screening or qualitative phyto-
chemical analysis of methanolic and dichloromethane root
extracts of Tecoma stans was performed in order to verify
either the absence or presence of plant sec. metabolites. The
data shown in table 1 summarizes plant secondary metabo-
lites in both root extracts. According to results it is clear that
dichloromethan extract displayed the presence of flavonoids,
alkaloids, glycosides, terpenoids, tannins, phenols except
saponins, proteins and carbohydrates. The methanol root ex-
tract of Tecoma stans extract exhibited the availability of al-
kaloids, glycosides, flavonoids, phenols saponin, terpenoids,
tannins, carbohydrates and proteins.

Total flavonoid, phenolic and alkaloid contents

The present work has been carried out for quantification of
the total flavonoid, alkaloid and phenolic contents of dichlo-
romethane and methanolic extracts of roots of Tecoma stans.
The results of total flavonoid, phenolic and alkaloid contents
of both extracts are summarized in table 2. Quantity of phe-
nolic compounds in TSD and TSM expressed in gallic acid
equivalent and determined by regression equation of calibra-
tion curve (y=0.0024x+0.0494, R*=0.9974) figure.1. Among
the extracts, highest amount of gallic acid equivalent phe-
nolic content of 159.794+5.27 mgGAE/g of extract was ob-
served in TSM extract followed by TSD extract 32.41£2.50
mgGAE/g of extract. The content of the flavonoid in both
methanol and dichloromethane root extract quantified from
regression equation of standard curve (y=0.0017x+0.0634,
R?=0.9942) figure 2 and were expressed in rutin equivalent.
The results revealed that extract TSM possess high flavo-
noid contents 65.38+3.19 mgRU/g of extract as compared
to TSD 13.56£1.67 mgRU/g of extract. Similarly quantity
of alkaloid contents of both extract that in TSM and TSD
root extract were also quantified and expressed in atropine
equivalent which were 95.20+3.72 and 56.61+2.21 mgAT/g
of extract respectively. Regression equation of calibration
curve was (y=0.0005x+0.106, R*=0.9922) figure 3 used as
well in this regard. According to results it is clearly indi-
cated that TSM root extract of Tecoma stans contains high
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amount of flavonoids, phenolic compounds and alkaloid as
compared to TSD.

Antioxidant activity

DPPH assay and ABTS assay

Antioxidant activity of Tecoma stans was measured by
DPPH method using ascorbic acid. All concentrations tested
showed a dose dependent escalation in the % antioxidant ac-
tivity. At concentrations of 10pg/mL and 60 pg/ml, ascorbic
acid showed a percentage inhibition of 44.07% and 95.85%
respectively as given in the table 3. The IC50 value of ascor-
bic acid was also measured which was 12.72 pg/ml. Simi-
larly at maximum concentration 60pg/mL, TSD and TSM
extracts displayed 56 % and 79 % inhibition of radical re-
spectively. According to results, TSM extract reveal signifi-
cant scavenging activity against DPPT radical cation with
IC50 value 26.02 pg/ ml.

The dichloromethane and methanol extracts of root of 7e-
coma stans were also analyzed against the ABTS radical. All
tested exhibited a dose dependent increase in the percentage
antioxidant activity. At 60 pg/ml, reference (ascorbic acid)
showed percentage inhibition 90.09% as given in the table
3 with IC50 value 20.26 pg/ml. Similarly at 60 pg/ml, TMS
and TSD showed scavenging activity 71% and 31% respec-
tively which is the same trend as DPPH antioxidant activi-
ties. According to results, TSM extract revealed significant
radical scavenging activity with IC50 value 37.78 pg/ml.
Scavenging of DPPH radical by the plant Tecoma stans was
found to be slight higher than that of ABTS radical. Accord-
ing to studies some compounds exhibiting ABTS +radical
scavenging activity did not reveal DPPH scavenging activity
but this is not the case in this study.'®

Cytotoxic activity

Brine shrimp lithality assay

Methanolic extract of root of Tecoma stans (TSM) exhibited
potent brine shrimp larvicidal activity with lethality concen-
tration (LC50) 384.31 pg/mL as given in the table 4. Where-
as, 96.66 % mortality was seen at a concentration of 1000
pg/ml in methanolic extract (TSM). Dichloromethane ex-
tract (TSD) exhibited 20 % mortality at 1000 pg/ml. Based
on results, TSM extract, exhibited a dose dependent increase
in brine shrimp lethality. The detected lethality of TSM to the
brine shrimps showed the availability of potent cytotoxic and
possibly anticancer constituents.

Cytotoxicity against HeLa and PC3 cell lines

In the present study, in- vitro cytotoxic effects of both root
extracts of Tecoma stans were evaluated against the human
cancerous cell lines namely PC3 (prostate cancer cell line)
as well as HeLa (cervical cancer cell line). The cytotoxic po-
tential of both plant extracts with IC50 are given in table 5.

The results showed that with the increase of concentrations
of both extracts, the percent inhibition of the cancerous cell
was also increased. Among the two extracts, TSM extract at
30 pg/ml exhibited higher cytotoxicity against PC3 (61%)
and HeLa (74%) cell lines with IC50 17.78 and22.89ug/ml
respectively using Doxorubicin as standard with IC50 1.44
pg/ml.

Enzymatic activity

Alpha amylase inhibitory activity of both extracts was evalu-
ated and results are give in table 6. Results were compared
with standard acarbose. Results showed that TSD extract
showed miled enzyme inhibitory activity 35.22% while TSM
reveald prominent and dose dependant inhibitory activity
against alpha amylase. At 1000ug/ml concentration, inhibi-
tory potential of standard acarbose and TSM were 83.65%
(IC50 390.96 pg/ml) and 63.68% (IC50 638.68ug/ml) rep-
ectively. Similarly, plant extracts were also evaluated against
alpha glucosidase enzyme while acarbose used as standard
and results are give in table 6. Results indicated that like al-
pha amylase inhibitory activity TSD extract was very less
active against this enzyme and at 1000ug/ml it showed less
inhibitory activity 29.49% against enzyme as compared to
methanolic extract which was potent inhibitor of alpha glu-
cosidase enzyme. At 150mg/ml dose, TSM did not showed
significant inhibitory activity (27.07%) but at 1000mg/ml
this methanolic extract showed significant inhibitory effects
75.66% on alpha glucosidase enzyme when compared with
standard (84.04%). IC50 values of methanolic and acarbose
were calculated which were 457.03and 355.23pg/ml respec-
tively.

DISCUSSION

Plant secondary metabolites have played a vital role in cur-
ing and preventing various human ailments. Therefore,
a detailed investigation of all medicinal plants is required
before their use as medicine, since the therapeutic activity
completely depends on the quality of plant material. The
study of any plant crude sample is valuable only if it con-
tains the active constituents which have to be recognized to
validate its real value. Moreover, information about different
plant constituents is a very essential and beneficial as it is
much valuable in screening of their biological activities and
the production of complex chemical compounds. Therefore,
to screen these constituents and their therapeutic activities
we selected roots of Tecoma stans. Our results revealed that
roots of Tecoma stans contains important secondary metabo-
lites like alkaloids flavonoids, phenol, saponins etc.Similarly
in this study, low and high polarity solvents are also tested
to study their effects on extraction of phyto constituents. The
resultant extracts were also screened for quantitative phyto-
chemical analysis as alkaloids, flavonoids and other phenols
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are responsible for many pharmacological properties.?**!
Result indicated that both extracts TSM and TSD contained
almost equal secondary metabolites but their amounts re-
garding alkaloids, phenols and flavonoids are higher in
methanolic extract (TSM). It was also observed that a high
amount of extract was obtained when methanol was used as
solvent for extraction purpose. The above-mentioned pre-
liminary phytochemical screening and quantitative phyto-
chemical analysis has provided some basis to perform some
pharmacological studies of roots of Tecoma stans

Radical scavenging property plays a significant role in pre-
venting illnesses for example cancer, inflammation, CVS
diseases etc. The qualitative phytochemical study of Tecoma
stans shown that the it has alkaloids, flavonoids, steroids,
phenols, glycosides. Many aerial parts of Tecoma stans have
been evaluated regarding anti-oxidant activity.!*2*?12>In this
study, antioxidant activity performed by DPPH assay and
ABTS assay. It was also indicated that TSM contains potent
scavenging activity that could be due to the high amount of
polyphenol and alkaloid contents in this extract.

The antioxidant assay findings further, directed the study
towards cytotoxic assay. Flowers, leaves, fruits of Tecoma
stans having antioxidant activity have been identified and
their anticancer activity was also evaluated against different
cancer cell line.”*** TSM contains greater amount of second-
ary metabolites which helps to explain its higher cytotoxicity
than dichloromethane root extract and TSM is toxic (active)
as its LC50 value is less than 1000 pg/ml.** In present study
this brine shrimp lethality was verified by applying MTT as-
say against PC3 and HeLa human cancer cell lines. 7ecoma
stans was evaluated first time against these cell lines and the
results revealed that only methanol plant extract exhibited
potent inhibitory activity against both cell lines. The choice
of HeLa and PC3 cell line was based on the fact that accord-
ing to American Institute for Cancer Research, in men pros-
tate cancer is the 2" most commonly occurring cancer and
the 4% most commonly occurring cancer overall. Whereas,
cervical cancer is the 4" most commonly diagnosed cancer
in women worldwide. Thus require new therapies for their
treatments

Alpha glucosidase inhibitors in the small intestine delay the
carbohydrate breaking and reduce the postprandial blood
glucose excursion in diabetics.” Inhibition of carbohydrate
digesting enzymes such as a-glucosidase and a-amylase in
the gastrointestinal glucose absorption is one of the strate-
gies used to treat diabetes mellitus.?® In present study, the
effect of Tecoma stans roots extracts (TSM and TSD) on the
inhibition of alpha glucosidase and alpha amylase was as-
sessed. The results of the inhibitory assays (alpha glucosi-
dase and alpha amylase) revealed that the extract TSM of
the roots has greater alpha glucosidase inhibitory activity
as compared to alpha amylase. According to the previous

reports that plant phytochemicals are strong inhibitors of al-
pha-glucosidase and mild inhibitors of alpha-amylase.”’ It is
a quality that have advantage over synthetic drugs (acarbose)
use by diabetics in postprandial blood glucose management.
These drugs are strong inhibitors of alpha-amylase. Mild
inhibition of alpha amylase and stronge inhibition of alpha
glucosidase activity of the vegetable extracts could address
the major side effetcs of currently used alpha amylase and
alpha-glucosidase inhibitor drugs having side effects (flatu-
lence, diarrhea, meteorism and abdominal distention.?® It
has been suggested that excessive pancreatic alpha-amylase
inhibition causes abnormal bacterial fermentation of undi-
gested carbohydrates in the colon might be the cause of such
adverse effects.”

CONCLUSION

The current study concludes that roots of Tecoma stans are
potential source of phytochemicals and suggests that the
plant samples are found to have suitable antioxidant activity
that may be credited to the availability of significant phenol-
ic and flavonoid contents. It is shown that among the plant
extracts tested, the TSM extract revealed highest antioxidant
activity using DPPH inhibition and ABTS assay. Extract
of Tecoma stans (TSM) exposed notable cytotoxic activity
when assessed against PC3 and HelLa cancer cell line. The
results of in vitro anti-diabetic activity reveals that pant pos-
sess a potent inhibitory activity against both alpha amylase
and glucosidase enzymes and can helpful for management of
postprandial glucose level in diabetes. The obtained results
claim further pharmacological characterization and bioac-
tivity guided isolation of the compounds responsible for the
observed activities.

ACKNOWLEDGMENT

Authors are grateful to the Department of Pharmaceutical
Chemistry and Department of Biotechnology Bahauddin
Zakariya University Multan, Pakistan. In addition, experts
of International Centre of Chemical and biological Sciences,
University of Karachi are also acknowledged for technical
assistance.

Source of Funding

We had no funding sources for this study.

Conlflict of Interest

The authors declare that there are no conflicts of interest.
Authors’ Contribution

The authors Atif Shahzad', Samina Afzal' and Imran Ahmad’
have made substantial contribution to design and perform the

|
L Int J Cur Res Rev | Vol 14 « Issue 13 « July 2022 [ 6 |



Shahzad et al: Phytochemical and biological investigation of roots of Tecoma stans

experiments. They were involved in planning, implementa-
tion and analysis of the research study and its presentation in
the form of final manuscript

10.

11.

12.

REFERENCES

Kalu FN, Ogugua VN, Ujowundu CO, Chinekeokwu CR.
Chemical composition and acute toxicity studies on the aque-
ous extract of Combretum dolichopentalum leaf in Swiss albino
mice. Res. J. Chem. Sci. (2011) 1(8):72-5.

Aberoumand A. Screening of phytochemical compounds and
toxic proteinaceous protease inhibitor in some lesser - known
food based plants and their effective and potential applications
in food. Int. J. Food. Nutr. Eng.(2012) 2(3):16-20.

Joselin J, Brintha TS, Florence AR, Jeeva S. Screening of se-
lected ornamental flowers of the family Apocynaceae for phyto-
chemical constituents. Asian Pac. J. Trop. Dis. (2012) 2(1):260-
4.

Tabasum S, Khare S, Kirti j. Spectrophotometric quantification
of total phenolic, flavonoidand alkaloid contents of abrus pre-
catorius L. Seeds.Asian J. Pharm. Clin. Res.(2016) 9: 371-374.
Alonso-Castro AJ, Zapata-Bustos R, Romo-Yafiez J, Camarillo-
Ledesma P, Gomez-Sanchez M, Salazar-Olivo LA. The antidia-
betic plants Tecoma stans (L.) Juss. ex Kunth (Bignoniaceae)
and Teucrium cubense Jacq (Lamiaceae) induce the incorpora-
tion of glucose in insulin-sensitive and insulin-resistant murine
and human adipocytes. J. Ethnopharmacol. (2010) 127(1): 1-6.
Kameshwaran S, Suresh V, Arunachalam G, Kanthal SK, Mo-
hanraj M. In vitro and in vivo anticancer activity of methanolic
extract of Tecoma stans flowers. Int. Res. J. Pharm. (2012) 3(3):
246-51

Kameshwaran S, Suresh V, Arunachalam G, Frank PR, Mani-
kandan V. Evaluation of antinociceptive and anti-inflammatory
potential of flower extract Tecoma stans. Indian J. Pharma-
col. (2012) 44(4): 543-44

Govindappa M, Sadananda TS, Channabasava R, Jeevitha MK,
Pooja KS, Raghavendra VB, Antimicrobial, antioxidant activ-
ity and phytochemical screening of Tecoma stans.J. Phytol.
(2011)3(3): 68-76

Santhi K, Sengottuvel R. Qualitative and quantitative phyto-
chemical analysis of Moringa concanensis Nimmo. Int J Curr
Microbiol App Sci. 2016;5(1):633-40 [

Singleton VL, OrthoferR, Lamuela-Raventos RM. Analysis of
total phenols and other oxidation substrates and antioxidants
by means of folin-ciocalteu reagent, Am. J. EnoLVitic. (1999)
25(11): 152-78

Shamsa F, Monsef H, Ghamooshi R, Verdian-rizi M. Spectro-
photometric determination of total alkaloids in some Iranian me-
dicinal plants. Thai. J. Pharm. Sci. (2008) 32(1): 17-20.

Labiad MH, HarharH, Ghanimi A, Tabyaoui M. Phytochemical
Screening and Antioxidant Activity of Moroccan Thymus sat-

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

ureioides Extracts. J. Mater. Environ. Sci.(2017) 8(6):2132-39
Olowa LF, Nuiieza OM. Brine Shrimp Lethality Assay of the
Ethanolic Extracts of Three Selected Species of Medicinal
Plants from Iligan City, Philippines. Int. Res. J. Biological Sci.
(2013) 2(11): 74-77

Meyer BN, Ferrigni NR, Putnam JE, Jacobsen LB, Nichols
DE, McLaughlin JL. Brine shrimp: A convenient general bio-
assay for active plant constituents. Plant. Med. (1982) 45(5):
31-34

Afzal M, Uzair M, Chaudhry B. Anticancer activity of Ruellia
squarrosa against human prostate cancer cell line. Bangladesh.
J. Pharmacol.(2015) 10: 97-99

Mccue P, Kwon Y1, Shetty K. Anti-amylase, antiglucosidase and
anti-angiotensin I-converting enzyme potentialofselectedfoods,
J. Food. Biochem. (2005) 29(3):278-294.

Kazeem MI, Adamson, JO, Ogunwande [A. Modes of inhibition
of o -amylase and a -glucosidase by aqueous extract of Morinda
lucida Benth leaf. Biomed. Res. Int., (2013) 1: 1-6.

Wang M, Li J, Rangarajan M, Shao Y, LaVoie EJ, Huang T, et
al. Antioxidative phenolic compounds from Sage (Salvia offici-
nalis). J. Agric. Food. Chem. (1998) 46: 4869-73.

Bargah RK. Preliminary phytochemical screening analysis and
therapeutic potential of tecoma stans (L.) Int. J. Appl. Chem.
(2017) 13 (1): 129-134

Yao LH, Jiang YM, Shi J, Tomas-Barberan FA, Datta N, Sin-
ganusong R, et al. Flavonoids in food and their health bene-
fits. Plant. Foods. Hum. Nutr. (2004) 59(3): 113-122.

Lamponi, S. The importance of structural and functional analy-
sis of extracts in plants. Plants. (2021) 10: 1225.

Prajapati DK, Patel NM. Pharmacognostic and phytochemical
investigations of the leaves of Tecoma Stans Linn. Int. J. Pharm.
Sci. Rev. Res. (2010) 3(1): 70-72

Marzouk M, Gamal-Eldeen A, Mohamed M, El-Sayeed M. An-
tiproliferative and antioxidant constituents from Zecoma stans.
Z. Naturforsch. C. (2006) 61(11): 783-791.

Robinson J.P, SuriyaK, SubbaiyaR, Ponmurugan P. Antioxidant
and cytotoxic activity of Tecoma stans against lung cancer cell
line (A549). Braz. J. Pharm. Sci. (2017) 53(3)

Kwon Y1, Apostolidis E, Shetty K. Evaluation of pepper (Cap-
sicum annuum) for management of diabetes and hypertension.
J. Food.Biochem. (2007) 31 (3): 370-385

Mccue P, Kwon YI, Shetty K. Anti-amylase, antiglucosidase
and anti-angiotensin I-converting enzyme potential of selected
foods. J. Food. Biochem. (2005) 29(3): 278-294

KwonY1, Apostolidis E, Kim YC, Shetty K. Health benefits of
traditional corn, beans and pumpkin: /n vitro studies for hyper-
glycemia and hypertension management. J. Med. Food.(2007)
10:266 - 275

Pinto MDS, Ranilla LG, Apostolidis E, Lajolo FM, Genovese
MI, Shetty K. Evaluation of anti-hyperglycemia and antihyper-
tension potential of native Peruvian fruits using in vitro models.
J. Med. Food. (2009) 12: 278 - 291.

-]
Int J Cur Res Rev | Vol 14 ¢ Issue 13 « July 2022 i



Shahzad et al: Phytochemical and biological investigation of roots of Tecoma stans

Table 1: Preliminary Phytochemical Investigation of Dichloromethane (TSD) and Methanolic Extracts (TSM)
Test TSD TSM
Alkaloids
Glycosides
Flavonoids

Terpenoids

+ o+ o+ + o+

Tannins

Saponins -

+ o+ o+ o+ o+ + o+

Phenols +
Carbohydrates -

Proteins and amino acids -

+ o+

(+) present, (-) absent.

Table 2: Total Phenolic, Flavonoid and Alkaloid contents of roots of Tecoma stans.

Extract Total Phenol contents Total Flavonoid contents Total Alkaloid contents
(mgGAE/g) +SD (mgRU/g) +SD (mgAT/g) +SD
1 TSM 159.79+5.27 65.38+3.19 95.20£3.72
2 TSD 32.41+2.50 13.04+1.67 56.61+2.21

RU: Rutin equivalen, GAE: Gallic acid equivalen, AT: Atropine equivalent.Each value is Mean + SD (Standard deviation).

Table 3: Percent inhibition of DPPH and ABTS radical using TSD and TSM extract. Ascoric acid as standard.

Concentration % Inhibition of DPPH radical % Inhibition of ABTS radical
(ug/ml) TSD TSM Ascorbic Acid TSD TSM Ascorbic Acid
10 9.81+2.49 36.79+3.53 44.07+3.34 8.55+0.99 17.34+1.84 36.33%3.54
20 13.67+2.30 45.63+4.67 61.35+2.23 12.44+2.07 32.33+2.51 52.73%2.46
30 17.190+1.82 53.35+1.70 68.10+1.44 16.89+1.34 41.73+3.24 64.70%1.10
40 21.75+3.21 61.27+2.14 73.85£1.46 20.83+1.65 56.14+0.72 75.93%2.69
50 23.54+1.14 67.57+2.25 83.17£3.47 23.89+1.69 61.50+1.88 80.96+1.65
60 25.56+1.61 79.88+3.02 79.88+3.02 31.79+3.12 71.06+2.17 00.09+1.33

Each value is Mean + SD (Standard deviation).Differences were considered significant atp < 0.05 level.

Table 4: Brine shrimp lethality assay of TSD and TSM extracts of Tecoma stans.

Name of extract Concentrationug/ml  No. of shrimps No. of survivors  Percent Mortality LC50 ug/ml
TSD 10 30 28 6.66 %
100 30 28 6.66% -
1000 30 24 20%
TSM 10 30 26 13.33%
100 30 19 36.33% 384.31
1000 30 o1 96.66%

Table 5: In vitro cytotoxic activity of TSD and TSM extracts of Tecoma stans on PC3 and HeLa cell line

Concentration % Inhibition of PC3 cell line % Inhibition of HeLa cell line
(ug/ml) TSD TSM Doxorubicin TSD TSM Doxorubicin
10 05+0.66 33.06+1.59 62.76+1.67 06+0.97 31.64+1.31 62.8+2.31
20 09+1.09 47.80%2.01 78.15+2.88 11+1.34 55.07+2.37 88.03%1.99
30 11+0.79 61.23+3.27 92.86+3.21 14+1.85 74.03£1.62 100+3.01
& pg/ml - 22.89+0.42 1.44+0.63 - 17.78+2.24 1.92+0.93

Each value is Mean + SD (Standard deviation).Differences were considered significant atp < 0.05 level
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Table 6: Inhibitory activity of TSM, TSDextracts of Tecoma stans and standard against « amylase and « glu-
cosidase.

Concentration % Inhibition of « Amylase % Inhibition of o Glucosidase

(ng/ml) TSD TSM Acarbose TSD TSM Acarbose
150 12.31%2.11 26.33+0.50 29.23+1.29 10.20+0.83 27.07+0.92 33.23%1.94
250 17.23+1.52 35.97+1.68 43.58+2.14 14.33%1.34 42.85+3.87 47.16£2.49
500 23.81£3.27 47.66+2.31 65.05+0.94 21.14#1.45 58.15£1.15 63.62+5.23
1000 35.22+4.10 63.26+4.90 83.65+3.61 20.49+2.37 75.66+2.08 84.04+£3.57
IC_ pg/ml - 638.86+ 3.6 390.96+ 2.5 - 457.03%5.6 355.23+3.5

Each value is Mean + SD(standard deviation). Difference were considered significant at p<0.05.
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Figure 3: Standard calibration curve of Atropine for total al-
kaloid content.
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Figure 2: Standard calibration curve of Rutin for total flavo-
noid content.
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