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Abstract: Taro (C. esculenta L.) is a plant in the Araceae family that is farmed
as a tuber. This plant is one of the non-animal sources of nutrients, minerals,
and trace elements and has had numerous biological activities. Taro plants
offer  antidiabetic,  antibacterial,  antifungal,  antioxidant,  and  antihepatotoxic
properties.  To have better  nutritional  content  and wider  and longer-lasting
applications  in  culinary  products,  the  taro  tuber  requires  going  through  a
process that increases its use value, one of which is extraction. The research
aim of  this  work  was  to  use  several  analytical  methods  to  determine the
nutrition components in the aqueous extract of C. esculenta L. Some of the
nutrients found in the aqueous extract of C. esculenta L. consist of total protein
10.9%, total carbohydrate 75.5%, amylose 8.20%, amylopectin 43.6%, starch
51.8%, omega 6 0.2%, and fat-soluble vitamins A, D, and E at 0.5 IU/100gr,
24.8 g/100gr, and 0.01 mg/100 gr. Water-soluble vitamins B1, B2, B6, and C
were present in amounts of 4.55, 1.96, 0.17, and 0.70 mg/kg, respectively. C.
esculenta L. aqueous extract also included minerals such as the trace elements
sodium (Na), potassium (K), calcium (Ca), magnesium (Mg), iron (Fe), and zinc
(Zn) in the amounts of 35.2, 4638, 137, 129, 47.9, and 13.8 (mg/100 gram),
respectively. The aqueous extract of C. esculenta L. tubers includes a variety of
nutrients and offers the potential to be consumed as a functional food.

Introduction
One  of  the  plants  from the  Araceae  family  that  is
cultivated  in  the  form  of  tubers  is  taro  (Colocasia
esculenta  L.). This plant is a food in subtropical and
tropical  areas that has the potential  as a functional
food.  Functional  food  is  food  that  contains  active
components  that  can  provide  health  benefits,  beyond
the  benefits  provided  by  the  nutrients  contained  in  it.
Taro  is  cheap and easy to  cultivate  but  not  widely
used. The chemical composition of taro tubers depends
on the variety, climate, soil fertility, and harvest age.
Taro (C. esculenta)  is  a plant in the Araceae family
farmed  as  a  tuber.  This  plant  is  a  subtropical  and
tropical food with the potential to be a functional food.
The  term  functional  food  is  food  that  has  active
substances  that  can  provide  benefits  for  health  in
addition  to  the  nutrients  it  contains.  Taro  is
inexpensive  and  simple  to  grow,  although  it  is  not

commonly  used.  Taro  tuber  chemical  composition
varies according to varietal, climate, soil quality, and
harvest age. Taro contains 11.2 g of protein, 0.4 g of
fat, 34.2 g of carbohydrates, 26 g of calcium, 54 mg of
phosphorus,  1.4  mg of  iron,  0.1  mg of  vitamin  B1,
vitamin C 2 mg, water 63.1 g, ash 1 gr per 100 g of
material weight (1, 2). Other studies have discovered
that  Taro  tubers  have  a  high  potential  as  an
inexpensive  source  of  carbs,  protein,  total  fat,
vitamins, electrolytes like sodium and potassium, and
minerals like calcium, copper,  magnesium, iron,  and
zinc (3).

The utilization of taro tubers so far has only been
used as processed food that is fried and boiled, even
though the mineral content in taro is quite high which
can be used to improve people's nutrition. For the taro
tuber to have higher nutritional content and wider and

https://crossmark.crossref.org/dialog/?doi=10.58920/sciphy02020040&domain=pdf&date_stamp=2023-09-27
mailto:esti.mulatsari@univpancasila.ac.id
https://doi.org/10.58920/sciphy02020040
http://creativecommons.org/licenses/by/4.0/


Yantih, N. et al. (2023) etflin.com/sciphy

Sciences of Phytochemistry Page 160

longer-lasting  applications  in  food  products,  it  is
necessary to have a process that can increase its use
value, one of which is by extraction. Several studies
related  to  the  taro  extraction  process  have  been
carried out,  the extracted taro part  was leafed with
ethanol and hydrophilic solvents. The main content in
taro  leaves  is  calcium  oxalate,  fiber,  minerals,
carbohydrates ,  and  v i tamins  A ,  B ,  and  C .
Phytochemically,  taro  leaves  contain  secondary
metabolites  apigenin,  anthocyanins,  luteolin,  and
flavones  (4).  Several  studies  related  to  the  aqueous
extraction process have been carried out by Adedapo
AA et al., 2019 that reported aqueous tuber extract of
Pueraria tuberose (Willd.),  and Bagus 2016 reported
aqueous extract of purple sweet potato tubers (5, 6).

Figure 1. A picture of taro tubers (3).

Based on this, further study on C. esculenta tuber
extract  to determine its  nutritional  content must be
carried  out  as  a  source  of  information  for  tuber
processing as an ingredient that is functional in food.

Experimental Section
Materials
We used C. esculenta tubers planted on Subang, Aqua
demineralization,  and  freshly  prepared  chemical
compounds.

Extraction Process
The initial C. esculenta tubers are dried in the oven at a
temperature of around 35 to 45 °C. Coarsely ground
using  a  60  mesh  milling  machine.  The  process  of
extracting the extraction method with a water solvent
at  a  temperature  of  approximately  40-50  °C.  The
results  of  the  liquid  extract  are  filtered  and  then
concentrated  and  evaporated  at  a  temperature  of
45-50 °C. Concentration results in the oven at 35-45◦C.
Then finely ground with a grinding machine, then sifted
using 80-100 mesh.

Water Content Determination
The analysis was carried out along with the methods

authorized by the national standardizing agency by SNI
01-2354.2-20067.

Ash Content Determination
The analysis was carried out by procedures authorized
by  the  national  standardization  agency  by  SNI
01-2354.1-20068.

Total Protein Determination
The  procedure,  Kjeldahl  methodology,  was  adopted
according to AOAC International protocol 981.109 (9).
For 2 hours, 1 g of raw material was hydrolyzed with 15
mL of concentrated sulfuric acid (H2SO4) involving two
copper catalyst tablets at 420 °C. H2O was added to
the  hydrolysates  after  cool ing  previous  to
neutralization and titration. The total nitrogen content
of  the  raw  materials  was  multiplied  by  both  the
standard conversion factor of 6.25 (10).

Carbohydrate, Amylose, and Amylopectin
Determination
The analyzed carbohydrate solution is transferred to a
flask  containing  a  specified  amount  of  boiling  copper
sulfate solution and methylene blue indicator using a
burette. The copper sulfate in the flask reacts with the
reducing  sugars  of  the  carbohydrate  solution.  The
addition of the reducing sugar will cause the indicator
to turn from blue to white after all the copper sulfate in
the solution has reacted. The amount of sugar solution
required to achieve a goal has been calculated.

This  method  of  determining  amylose  content
started with the preparation of the substance that was
extracting starch from the sample by immersing the
sample,  then  smoothing  and  filtering.  The  filtrate  was
then allowed to  stand until  sludge formed,  and the
sludge was washed with distilled water to yield a white
precipitate that was starch, after which the amylose
and amylopectin were separated by heating at 50 °C
for 30 minutes.

Because of the existence of components that are
easily soluble in hot water (amylose) and constituents
that are insoluble in hot water (amylopectin), heating
white  precipitates  (starch)  to  separate  amylose  and
amylopectin may happen. The heated starch was then
mixed with 50 L of iodine solution and trichloroacetic
acid. Blue is going to show in the solution. Amylose
content is then estimated using the spectrophotometer
at 625 nm to measure the color blue intensity of the
solution. The amylose content can be calculated using
the amylose standard curve equation. The starch that
has separated between amylose and amylopectin  is
dried to a consistent weight in an oven at 70 °C. The
weight of starch is constantly weighing. Amylopectin
content can be measured by reducing amylose content
(11, 12).
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Table 1. Nutrition of aqueous extract of C. esculenta
tubers from Tasikmalaya

Nutrition Parameter Unit Results
Water Content % 6.43
Ash Content % 6.47
Total Protein (N x 6,25) % 10.9
Total Fat % 0.68
Karbohidrat % 75.5
Amylose % 8.20
Amylopectin % 43.6
Amylum % 51.8
Sodium (Na) mg/100 gram 35.2
Pottasium (K) mg/100 gram 4638
Calsium (Ca) mg/100 gram 137
Magnesium (Mg) mg/100 gram 129
Iron (Fe) mg/kg 47.9
Zink (Zn) mg/kg 13.8
Omega 3 % 0
Omega 6 % 0.20
Vitamin A IU/100 gram <0.50
Vitamin B1 mg/kg 4.55
Vitamin B2 mg/kg 1.96
Vitamin B6 mg/kg 0.17
Vitamin C mg/kg <0.70
Vitamin E mg/100 gram <0.01
Vitamin D µg/100 gram 24.8

Trace Elements Determination
AOAC 985.35 described the procedure for  analyzing
trace elements within C. esculenta  aqueous extract.
Add LaCl3  solution to each standard and sample the
final  dilution  to  make  0.1%  w/v  La  for  Ca  and  Mg
destruction only. To create 0.5% w/v Cs (0.04M) for the
elimination of Na and K, add CaCl2  solution to each
standard  and  sample  final  dilution.  The  calibration
curve  preparation  for  each  mineral  is  to  be  identified
using the wavelength and flame indicated in the AOAC
985.35 procedure (13). Prepare a calibration solution
for the instrument that covers a linear range of the
calibration curve. Analyze samples in the same way.
Take  the  concentration  of  each  mineral  from  its
calibration curve and determine the concentration in
the  sample,  taking  sample  size  and  dilutions  into
consideration.

Vitamins Determination
In the isocratic separation by HPLC with a UV detector,
vitamin  determination  utilizing  a  reversed-phase
column  was  used.  UV  detection  for  vitamin  A  was
observed at 325 nm, 265 nm for vitamin D, 290 nm for
vitamin E, and 254 nm for vitamin B. Vitamin A and E
levels were determined using an internal standard and

the precipitation reagent. External standardization was
employed for vitamins D, E, and B (14).

Total Fat and Fatty Acids
Soxhlet extraction was used for total fat analysis. The
solvent  was  removed  and  recycled  after  extraction.
Total fat was determined by adding the fat removed
with  the  Soxtherm  apparatus.  Gas  Chromatography
was used to determine fatty acid levels.

Result
The nutritional content of the aqueous extract of C.
esculenta  tubers grown in the Tasikmalaya region is
presented  in  Table  1.  This  analysis  highlights  the
significant nutritional value of the extract compared to
other forms of C. esculenta consumption.

The total protein content in the aqueous extract is
approximately  10.9%,  which  surpasses  the  protein
levels  found  in  fresh  Colocasia  (7.79  ±  0.03%),
Colocasia powder (10.32 ± 0.06%), Colocasia noodles
(3.23 ± 0.14%), and Colocasia cookies (0.69 ± 0.03%).
However,  this  value  remains  lower  than  that  of  C.
esculenta leaf extract, which contains 29.41 ± 0.16%
protein.  This  suggests  that  while  the  tuber  extract
provides a good protein source, the leaves may offer a
higher  nutritional  advantage  in  terms  of  protein
content.

Regarding fat  content,  the aqueous extract of  C.
esculenta tubers contains 0.68%, which is comparable
to  the  fat  content  in  non-extracted  tubers  (0.65  ±
0.02%) (16). However, the fat content in C. esculenta
leaves  is  significantly  higher,  reaching  10.17  ± 0.02%
(17).  The extract  contains omega-6 fatty acids at  a
concentration of 0.2%, while omega-3 fatty acids were
not detected. These findings suggest that although the
tuber extract is  low in fat,  it  still  provides essential
fatty  acids  that  may  contribute  to  overall  health
benefits.

The  mineral  composition  of  the  extract  includes
significant  amounts  of  essential  nutrients  such  as
sodium (35.2 mg), potassium (4638 mg), calcium (137
mg), magnesium (129 mg), iron (47.9 mg), and zinc
(13.8  mg).  Among  these,  potassium  is  the  most
abundant, reinforcing C. esculenta’s known role as an
excellent potassium source. Potassium is essential for
maintaining  electrolyte  balance,  supporting  muscle
function, and regulating blood pressure.

In addition to minerals, the aqueous extract of C.
esculenta tubers is rich in vitamins, both water-soluble
and  fat-soluble.  The  fat-soluble  vitamins  include
vitamin A (0.5 IU/100g), vitamin D (24.8 g/100g), and
vitamin E (0.01 mg/100g). The water-soluble vitamins
include B1 (4.55 mg/kg),  B2 (1.96 mg/kg),  B6 (0.17
mg/kg), and vitamin C (0.70 mg/kg).
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Table 2. Comparison of nutrition in aqueous extract of C. esculenta tubers compared to existing data.

Specification Unit

C.
esculenta 
tuber
Aqueous
Extract

C.
esculenta
tuber non
extraction

C.
esculenta
leaf
extract

C. esculenta
Powder

C. esculenta
Noodles
 

C. esculenta
Cookies

Water content % 6.43      
Ash content % 6.47 2.44±0.16

16
10.0 ±
0.0117

2.78±0.0720 1.39±0.1316 0,24±0,0216

Total Protein (N
x 6,25)

% 10.9 7.79±0.03
16

29.41 ±
0.1617

10.32 ±
0.0620

3,23 ± 0,1416 0,69 ± 0,0316

Total Fat % 0.68 0.65± 0.02
16

10.17 ±
0.0217

1.03 ± 0.0320 0,19 ± 0,316 0,13 ± 0,0116

Total
Carbohydrate

% 75.5 86.11 ± 0,02
16

22.38 ±
0.1017

 59,92 ±
0,2116

36,69 ±
0,2016

Amylose % 8.20      
Amylopectin % 43.6      
Amylum % 51.8 2718  53.07 ± 

2.4120
  

Sodium (Na) mg/100
gram

35.2 25.618 77.07 ±
0.0417

   

Pottasium (K) mg/100
gram

4638 372.418     

Calcium (Ca) mg/100
gram

137 55.00
±1.6416

412.07 ±
0.0917

64.84 ±
0.4418

32,41 ±
0,3516

13,90 ±
0,1116

Magnesium (Mg) mg/100
gram

129 543.918     

Iron (Fe) mg/kg 47.9 2.95 ±
0.1916

43.31 ±
0.1317

4.06 ± 0.1318 2,84 ± 0,2116 3,47 ± 0,1116

Zinc (Zn) mg/kg 13.8 16.7
±0.0616

 1.84 ± 0.0618 1,29 ± 0,0416 0,87 ± 0,0116

Omega 3 % 0      
Omega 6 % 0.20      
Vitamin A IU/100

gram
<0.50 1019     

Vitamin B1 mg/kg 4.55 0.519     
Vitamin B2 mg/kg 1.96 0.420     
Vitamin B6 mg/kg 0.17      
Vitamin B3 mg/100g  0.9220     
Vitamin C mg/kg <0.70 2019     
Vitamin E mg/100

gram
<0.01      

Vitamin D µg/100
gram

24.8      

Discussion
C.  esculenta  tuber  extracted  with  water  solvent  is
expected to be a potential food source that has high
nutritional  value  and  is  efficacious  for  overcoming
stunting.  Processing  in  extract  form is  expected  to
increase the shelf life by reducing the water content
which can stimulate bacterial growth. The results of the
water  content  test  for  C.  esculenta  water  extract
showed  6.43%,  this  value  met  the  requirements
specified in the Indonesian herbal pharmacopeia which

required the water content in the extract not to be
more than 10% (15).  The ash content  of  the water
extract of C. esculenta  is 6.47%, this value is much
higher than the content of C. esculenta which is not
extracted (fresh tubers) (16), as well as tubers made in
the  form of  powder  without  extraction17,  Colocasia
which is formulated in the form of noodles and cookies.
However, this ash content is lower than the leaf extract
of C. esculenta  (10.0 ± 0.01) (17).
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Total  carbohydrates in the aqueous extract of  C.
esculenta tubers reached 75.5%, lower than fresh C.
esculenta tubers. This could be due to the extraction
process which dissolves carbohydrates and is wasted
with  the  solvent.  The  carbohydrate  content  in  C.
esculenta tubers is far greater than the carbohydrate
content  in  the  leaves  wh ich  on ly  reaches
22.38±0.1017.  The  amylose  content  in  the  water
extract of C. esculenta L reaches 8.2%, amylose is a
polysaccharide  that  has  many  benefits.  Amylose  is  a
substance found in foods that can be used to function
as an emulsion stabilizer, water binder, thickener, and
gel-forming agent. To generate complex molecules, the
hydrophobic  molecules  of  the  helical  amylose  chain
can  bind  hydrophilic  molecules  such  as  aromatic
compounds and lipids. However, after crystallizing, it
could  lose  stability,  specifically  the  ease  with  which
water can be released during processing and storage, a
condit ion  known  as  syneresis.  Amylose  gel
adhesiveness  diminishes  with  increasing  amylose
concentration, but gel integrity increases. The viscosity
changes when other compounds, such as amylopectin,
bind  to  amylose,  although  adding  xanthan  gum,
alginate, carrageenan, or low molecular weight sugars
could  increase  stability  against  syneresis.  Amylose's
ability to bind water has the potential to improve food
quality.  Apart  from  amylose,  the  polysaccharide
detected in C. esculenta water extract was amylopectin
(43.6%). Amylopectin is a polysaccharide that consists
of hundreds of glucose units separated by two types of
bonds:  linear  and  branched,  making  amylopectin  a
complex branched polymer.

The aqueous extract of C. esculenta tubers has a
variety  of  nutritional  content  that  is  needed by the
human  body,  namely  carbohydrates,  proteins,  fats,
vitamins, and minerals. Carbohydrates are needed by
the body for as much as 45-65% of the calorie needed
per  day.  Protein  is  needed  for  16  percent  of  the
average person's body weight. Protein is used primarily
for  growth,  health,  and  body  maintenance.  Fat  is
needed by the body as much as 20-30% of the calorie
needed per day. Vitamins and Minerals help support
the body. They're essential for many body functions,
including building strong bones and teeth, regulating
your metabolism, and staying properly hydrated. Some
of the most common minerals are calcium, iron, and
zinc.

Conclusion
C. esculenta tubers aqueous extract included minerals
such as the trace elements sodium (Na), potassium (K),
calcium (Ca), magnesium (Mg), iron (Fe), and zinc (Zn)
in the amounts of 35.2, 4638, 137, 129, 47.9, and 13.8
(mg/100gram), respectively. The aqueous extract of C.
esculenta  tubers includes a variety of  nutrients and
offers  the  potential  to  be  consumed  as  a  functional
food.
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