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Preface

Praise be to Allah the merciful and grateful, we finished the proceeding book of 1st
International Healthcare. This book was draft of international seminar which is the final
project of seminar subject.

This activity is expected to be a learning tool in particular, as well as a platform to
introduce the STIKES Nasional to academic community. Thus future STIKES Nasional
especially graduate pharmacy and diploma of Physiotherapy program can be more open and
more advance in the application of information and technology asa well as the latest health
science.

We are thanks to all of keynote speakers Emeritus Professor Dr.med Boonchua
Dhorranintra M.D., FRCP (T) (Thailand), Assoc. Prof. Bandana Saini (Australia), Mr. Prof
Yahaya (Malaysia), Nur Basuki, M.Physio (Indonesia), Ftr. Ririt Tka Lestari, S.Fis
(Indonesia).

We are thanks to all lecturer and education staff of graduate pharmacy and diploma
of Physiotherapy program who have worked hard to succeed whole process of international

conference. Hopefully inthe future, everything we do today can be usefull for all academic
community.

Surakarta, September 2018

Greetings
Editor in Chief,

Novena Yety L, S Farm., M.Sc., Apt
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Abstract

Taro is plant that has a pseudostalk,cylindrical and light brown bulbs.
The shape of leaf is the heart in length. Leaf stalk of taro contains are
saponins, flavonoids, tanins, alkaloids, steroids and terpenoids. Leaf stalk of
taro can be used as an alternative medicines wound and antioxidants.
Flavonoids have an important role in the biological activity of taro leaf stalk.
This research aims to determine the flavonoid and total flavonoids content in
the taro leaf stalk extract. The extraction is done using maceration method
with 70% ethanolas solvent. The extract which is got is used for qualitative
and quantitative analysis. Quercetin used as a standard solution. Quantitative
analysis using UV-Vis Spectrophotometry on a wavelength of 435.5 nm and
operating time at the 29™ minute. The results of qualitative test showed that
the extract was positive flavonoids. The average concentrations of total
flavonoids was 10,2223mg QE/gram extract with %CV value of 0,3051%.

Keywords:Leaf stalk of taro, total flavonoid, quercetin, UV-Vis
Spectrophotometry

Introduction

One of the medicinal plants used by
the community to cure various diseases such
as inflammation of purulent skin, ulcers,
blood defects, scalded water, itching,
diarrhea, new wound dressing and as an
alternative medicine for wounds, namely taro
plants (Dalimartha, 2006) . Taro plants are
food crops in the form of chronic herbs
included in the tribe of taro-taro (Araceac).
All parts of the taro plant are thought to
function as an alternative wound medicine.
The stalk leaves are often used as a new
wound dressing or as an alternative wound
medicine (Dalimartha, 20006). Taro leaf stalks
can be used as vegetables, which are often
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called lompong vegetables. There are still
many people who do not know of the
benefits of taro leaf stalks as a vegetable or
for treatment. The community only uses part
of the tubers, while the taro leaf stalks are
removed or as waste.

Taro plants are thought to have
content including flavonoids and saponins
(Biren, Nayak, Bhatt, Jalalpure, Seth, 2007).
Research conducted by Wijaya et al. (2014)
concerning "The potential of ethanol extract
of taro leaf stalks (Colocasia esculenta [1..] Schot?)
as an alternative medicine for rabbit skin
wounds (Oryctolagus cuniculus)" showed
that extracts of taro leaf stalks could
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potentially be an alternative to incision
wounds so phytochemical tests were also
carried out. which showed that extract of taro
leaf stalks contained saponins, flavonoids,
tannins, alkaloids, steroids and terpenoids.
Flavonoids are compounds consisting
of 15 carbon atoms which are generally
distributed in the plant world. Flavonoids are
widespread in plants and have many
functions. Flavonoids are almost present in
all parts of the plant including fruit, roots,
leaves, stems, outer bark. A number of
medicinal plants containing flavonoids have
been reported to have antioxidant,
antibacterial, antiviral, anti-inflaimmatory,
anti-allergic and anti-cancer activities (Miller,
1990). Flavonoids are polyphenol
compounds that function as antibacterial
compounds by forming complex compounds

Methods
Tools and materials

The tools used are maceration vessel,
rotary evaporator (IKA HB 10 basic), UV-
Vis Spectrophotometer (Shimadzu UV mini-
1240), analytic scales (Ohaus, EP214),
technical scales (Acis BC 500), cuvettes
(HELMA brands), silica GF 254, chamber,
measuring pipette (pyrex), drop pipette, push
ball, glass beaker (pyrex), small test tube, test
tube rack, pyrex 10.0 mL; 25 mL; 100 mL,
blender, stirring rod, evaporating cup,
chamber cover, spotting bottle, watch glass,
tweezers, spatter, tray, stopwatch, spiritus
burner.

The ingredients used are: taro leaf
stalk, ethanol 70% pa (Bratacem), methanol
pa (Bratacem), spiritus, allumunium (III)
chloride pa (E. Merck), potassium acetate pa
(E. Merck), concentrated HCl (E Merck),
HCl (E. Merck), metal Mg, aquades,
quercetin  standard (Aldrich Chemistry),
mobile phase (toluene pa: ethylacetate pa:
ethanol pa (3: 3: 0.5)).

Sample Preparation

7.5 kg taro leaf stalks are sorted then
washed thoroughly, then drained. Taro leaf
stalks are cut into small pieces and then dried
with sunlight with black cloth covered for £
3-5 days. Then blended to form a powder.
Making ethanol extract of taro leaf stalks

The manufacture of ethanol extract of
taro leaf stems was carried out by maceration
method which was 320 grams of taro leaf
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against extracellular proteins that interfere
with the integrity of bacterial cell membranes
(Dwidjoseputro, 1994).

The flavonoid content of the extract
of taro leaf stalks was also shown in the study
of Fadlila et al (2015) by monitoring TLC of
taro leaf stalks which have antibacterial
activity with the help of AICl; spotting scars.
The results obtained indicate that there are
flavonoid compounds which are
characterized by changes in color on the spot
from black to bright yellow. Based on the
background of the presence of flavonoids
qualitatively in extracts of taro leaf stalks,
further research was conducted on the total
flavonoid content contained in the ethanol
extract of taro leaf stalks using UV-Vis
spectrophotometry method.

stalk weighed and put into a maceration
vessel. Added 2400 mL (1: 7.5 ratio) ethanol
70%until  the sample is  completely
submerged. Stirring is done every 24 hours,
then filtered using flannel. The filter results
obtained are then separated between filtrate

and residue. The filtrate is placed in a

container and the residue is reminerated with

a new solvent (ethanol70%) as much as 800

mL (1: 2.5) = 2 days. The filtrate obtained is

then collected and concentrated with a rotary

evaporator until a thick extract is formed.

Qualitative  analysis of  flavonoid

compounds

Ethanol thick extract of taro leaf stalk
for qualitative test is divided into 4 parts,
namely A, B, C and D. Filtrat A as blank,
then tested with 3 methods, namely:

a. Bate Smith-Metchalf Method: B filtrate is
added with 3 drops of concentrated HCI
then heated on a water bath, if there is a
change of dark red to purple it shows
positive results (Matliana et al, 2005).

b. Wilstater Cyanidin method: C filtrate is
added with 2 drops of HCl and metal Mg
then observed the color changes that
occur. The red to orange color is given by
flavone compounds, dark red is given by
flavonol or flavonone, green to blue is
given by aglycones or glycosides (Marliana
et al, 2005).

c. TLC test using D filtrate, with silica phase
GF 254, toluene mobile phase p.a:
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ethylacetate p.a: ethanol p.a 3: 3: 0.5
(Fadlila et al, 2015).

Quantitative analysis of extracts of taro
leaf stalks
a. Making reagents to determine total
flavonoid levels
Making 10% A1CI3 solution

As much as 1 gram of AICI3 powder is
weighed and put into a glass beaker then
dissolved with some ethanol 70%until it
dissolves completely. Put it in a measuring
flask of 10.0 mL and add ethanol 70%to the
mark (Department of Health, 1995).
a. Making CH3COOK 1M solution

A total of 0.9814 grams of powder
Potassium acetate was weighed and put into a
glass beaker and then dissolved with a
portion of aquadest until it dissolved
completely. Put in a measuring flask of 10.0
mL and add aquadest to the mark
(Department of Health, 1995).
Blangko Solution

3 mL methanol; AICI3 10% 0.2 mlL;
CH3COOK 1M 0.2 mL and add aquadest
to10 mL.
c. Preparation of quercetin standard
solution
Preparation of quercetin stock standard
solution 500 ppm

Weighed 50 mg of standard quercetin
standard and dissolved in 100 mL of

methanol for 500 ppm.
b. Making quercetin work standard
solution

Pipet the 1.4 mL (70 ppm) solution
from the stock standatrd solution, then add 3
ml of methanol, 0.2 ml of AICI3 10%, 0.2
mL of 1 M potassium acetate, and add to the
aqua destilata to 10 mL, put in measuring
flask of 10.0 mlL..
c. Determination of operating time (OT)

quercetin

Pipet the 1.4 mL (70 ppm) solution from the
stock standard solution, then add 3 mL of
methanol, 0.2 ml. of 10% AICI3, 0.2 mL of 1
M potassium acetate, and add aqua destilata
to 10 mL, put in measuring flask of 10.0 mL.
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The absorbance solution was measured at a

wavelength of 431 nm (Ahmad, 2015) with

an interval of 1 minute, namely at 0, 1, 2, 3, 4,

5 minutes and so on or until a stable

absorbance was obtained. The operating time

(OT) obtained is in the 29th minute

d. Making a standard curve

Make a series of standard solutions
(30, 40, 50, 60, 70, 80, 90, 100, 110 ppm)
from the stock standard solution. Pipette 0.6
ml; 0.8 mL; 1.0 mL; 1.2 mL; 1.4 mlL., 1.6 mL,
1.8 mL, 2.0 mL, 2.2 ml from the stock
standard solution. From each concentration 3
mL of methanol were added, 0.2 mL of
AICI3 10%, 0.2 mL of 1 M potassium acetate,
and added with aqua destilata to 10 mL, put
in a measuring flask of 10.0 mL. The solution
is left in a dark place until the OT is
obtained, then the absorption series of the
standard solution is measured at the
maximum wavelength of quercetin, starting
from the smallest level.

e. Determination of flavonoid levels of
ethanol extract of taro leaf stalks
(Method Chang et al., 2002)

Weighed 250 mg thick extract of base
leaf stems dissolved in 25 ml methanol.
Taken 5 ml., add 3 ml of methanol, 0.2 ml.
of 10% AICI3, 0.2 mL of 1 M potassium
acetate, and add it with aqua destilate to 10
mL. The solution is placed dark until the OT
was obtained, then the absorbance was
measured at UV-Vis Spectrophotometry with
maximum wavelength quercetin, replication 3
times and triplo replication. Total flavonoid
levels in the sample were calculated using a
linear regression equation.

Data analysis
Calculation of extract extract

The ethanol extract yield of taro leaf
stalk was calculated by comparing the extract
weight obtained with the starting material
multiplied by 100%.
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Linear Regression Equations

By using a linear regression equation
which is the relationship  between
concentration and absorbance, resulting in
values of a, b, and r. A linear curve must
have an r value close to * 1, a good r is
0.999 which means there is a very strong
correlation between two variables, namely
the variable x as concentration and variable
y as absorbance (Riyanto, 2009). Linear
regression equation is calculated by the
formula y = a + bx. Where: a = constant, b
= regression coefficient, y = absorbance as
the dependent variable (dependent variable),
x = concentration as independent variable
(independent variable). Linear regression
equation is used to calculate the total
flavonoid concentrations in the sample, the
Y value is filled with the sample absorbance
value and the X value is the total flavonoid
concentration in the sample.

Coefficient of Variation (% CV)
Coefficient of Variation (% CV) is
the ratio between the standard deviation of
the average of the data and expressed in %.
The objective is to determine the coefficient
of variation, which is to see the distribution
of data from the average count. The
coefficient of variation was obtained from
the total sample flavonoid data. A good %
CV value is less than 2% (Harmita, 2004).

Results and Discussion

Making Ethanol Extract of Talas Leaf
Stalk

Wet taro leaf stalks are dried under
the sun with a black cloth covered so that
they dry faster, protecting the compounds
contained in the taro leaf stalks that do not
hold high heat directly. Drying is carried out
for £ 3-5 days. The tato leaf stalk is
smoothed to increase contact between the
solvent and the sample so that it can extract
flavonoids to the maximum. The results of
the simplicia powder were 342.9 grams.

Extraction method used is
maceration (cold extraction) to prevent
damage to chemical compounds that are not
resistant to heating, especially flavonoids.
Maseration is an extraction method that
works and the tools used are simple.
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Ethanol 70% is a solvent with a mixture of
ethanol and water so it is polar so it can
produce an active ingredient with an
optimal amount, where the impurity is only
on a small scale participating in the
extracting liquid (Voight, 1995). The choice
of ethanol as a solvent because it is polar,
has advantages such as ethanol does not
cause swelling of the cell membrane and can
improve the stability of the active ingredient
dissolved. Ethanol is a good and universal
solvent in dissolving secondary metabolites
in plants so that they are able to extract
polar compounds to non-polar compounds.

The maceration process is placed at
room temperature and protected from light
so that heat-resistant compounds are not
damaged and not oxidized. Filtering is done
after 5 days, which aims to separate the
filtrate and residue from the sample and also
separate unwanted impurities. For 2 days
remaseration with new solvents
(ethanol70%) was carried out to maximize
the process of extraction. The obtained
filtrate was collected and concentrated with
a rotary evaporator at a maximum
temperature of 50 ° C and a speed of 200
rpm. The temperature used is less than 50 ©
C because to avoid damage to active
substances due to the influence of high
temperatures. The purpose of concentration
is to separate and evaporate between the
solvent and the extract obtained. The yield
obtained was 25.59% b / b.
Qualitative  Analysis of Flavonoid
Content

Flavonoid compounds were tested
using the Bate Smith-Methalf method and
the Wilstater Cyanidin method. The method
of Bate Smith-Metchalf is done by adding
concentrated and heated HCl. Addition of
concentrated HCl to hydrolyze and break
the glycoside bond. Heating functions to
accelerate the hydrolysis reaction that
occurs, where the positive results on
flavonoids are indicated by the appearance
of orange or red. The results showed that
samples of taro leaf stalks were positive
containing flavonoids with discoloration
from black to green to datk red (Figures 1
and 2).
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Figure 1. Test results of Bate Smith-Metchalf. (A) quercetin standard solution and (B) positive
sample (replication 1,2,3) containing flavonoids

o ‘ 2
0 , 0 T |
HCI
‘ — | + o
oH OH
0 0
Flavanal
2
O
+ = cr
Ci
e
OH

Flavilium salt

Figure 2. Flavonol reaction with HCI to form flavilium salt in the Bate Smith-Methalf test
(Achmad, 19806)

The Wilstater Cyanidin method was produce benzopirylium salt which is also
carried out by adding HCl and Mg metal. called flavilium salt. Reduction with Mg and
The function of adding HCI to detect HCI produces complex compounds that are
compounds  containing  benzopiranone orange in flavonols (Figures 3 and 4).

nucleus, so that after adding HCl will

quercetin
standard

8

Figure 3. Results of the Wilstater Sianidin test. (A) Raw quercetin and (B) samples (replication
1,2,3) positively contain flavonoids
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Mg® + 2HCI —= MeCL+H (@

| i OH
HO_~. 0 - o
| + M, =
X OH
OH O
9
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OH OH
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OH OH
- (\\O,
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Figure 4. Flavonol reaction with HCI and Mg metal in the Wilstater Cyanidin test

Test flavonoids are also done with
TLC (Thin Layer Chromatography) to
further ensure the flavonoid extracts taro
leaf stalk. The TLC test results showed
positive flavonoid containing in samples of
taro leaf stalks. The results are shown by the
same HRf value and the same spotting color
from the sample compared to the quercetin

(Arum, 2012)

comparator. HRf values in the sample and
quercetin standard in 3 replications were the
same, namely 59. The color change of the
specks from thin yellow changed to an
intense yellow color after being sprayed with
AlCl; patches. The resulting color is more
intensive because of the formation of

complexes with AlCl; (Figure 5).

Figure 5. Results of TLC after spraying with AIC

Issolution; (A) sample (B) Quercetin standard

solution, using silica phase GF 254 and mobile phase (toluene p.a: ethylacetate p.a:

ethanol

Determination of Total Flavonoids

Analysis of total flavonoid content in
extracts of taro leaf stems was carried out
using UV-Vis Spectrophotometry method.
In determining the Operating Time (OT) is
obtained in the 29th minute. The
wavelength measurement results in the

Volume 1 Issue 1 (2018)

p.a (3:3:0.5)

maximum wavelength at 4355 nm.
Absorption measurements with UV-Vis
Spectrophotometer must be at maximum
wavelength ~ because  at  maximum
wavelengths of absorption changes are
accompanied by changes in concentration
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also at maximum conditions, absorption
bands around the maximum flat wavelength,
and repeated measurements with small
errors, Lambert-Beer law will be fulfilled

propetly so that a linear calibration curve
can be obtained. The results of absorbance
measutements of  quercetin  standard
solutions can be seen in table 1.

Table 1. Results of measurements of absorbance of quercetin standard solutions

Concentration(ppm) Absorbance

Linear regression value

30 0,2302
40 0,2922
50 0,3821
60 0,4558
70 0,5077
80 0,6027
90 0,6814
100 0,7490
110 0,8284

y=-0,0005 + 0,0075x
r=0,9984

Based on the results of the
determination of the absorbance of
quercetin  standard solutions can be
described in the calibration curve (figure 6).
Calibration curve of quercetin standard
solution obtained a linear relationship
between absorbance and concentration as

indicated by the results of linearity values of
0.9984. This linearity value is close to 1 so it
can be said that absorbance and
concentration  have a very strong
correlation. The linear regression equation
used for calculating levels is y = -0.0005 +
0.0075x.

0,5

0.8

Absorbance
:

Ti] A S0 (8]

¥ 00005 & 0,00 F S5
I (1,5 kR

Fil 24 L) 10H0 130

I Concentration (ppm)

Figure 6. The calibration curve of quercetin at a wavelength of 435.5 nm

The total flavonoid content in this
study was determined based on the
colorimetric method (Change et al.,, 2002)
that the sample solution in methanol was
reacted with AICl; and CH;COOK and
diluted with aquadest. Silencing of the

Volume 1 Issue 1 (2018)

solution in a dark place because complex
compounds that are formed are sensitive to
light. AICl; solution is used to form color
complexes with flavonoids and CH;COOK
to stabilize the complex bonds formed.
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AlCt 2 HO N € b - S S

HCI/CH;COOK
Acidic conditions

O

Figure 7. Reaction of the formation of flavonoid complex compounds with AICl; (Mabry et al.,

The principle of the analysis of total
flavonoids using AICl; (Lewis acids) that
form stable complexes with acid C-4 ketone
group, and the C-3 or C-5 hydroxyl of
flavones and flavonols. The principle of
determination is based on the dihydroxy

1970)

ortho group and the hydroxy ketone group
which forms the AICl; reagent complex so
as to provide a batochromic effect. The
results of determining total flavonoid
concentrations with quercetin standard
solutions can be seen in table 2.

Table 2. The results of total flavonoid determination of ethanol extract of taro leaf stalks

Concentrations AveragexSD

Samples Replication Triplo (MgQE/gram) (MgQE/gram) CV(%)
1 10,2290
1 2 10,2450 10,2363+0,0080  0,0790
Ethanol 3 10,2350
extr;cr][Oof L 10,2510
2 2 10,2450 10,2437+0,0080  0,0789
taro leaf
stalks 3 10,2350
1 10,1950
3 2 10,1870 10,1870+0,0080  0,0785
3 10,1790

The average concentrations of total flavonoids mgQE 10.2223 / gram with CV 0.3015%

Total flavonoid content equivalent to
QE (Equivalent Quercetin). The results in
Table II show the average total flavonoid

Conclusion
Ethanol extract of taro leaf stalks
(Colocasia  esculenta [L.] Schotd) contains

Volume 1 Issue 1 (2018)

concentrations of 10.2223 mgQE/gram
with % CV value of 0.3051%.

flavonoids with total flavonoid
concentrations of 10.2223 mgQE / gram
with% CV value of 0.3015%.
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