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Abstract:  Porang  tuber  is  rich  in  fiber  and  low  in  calories  of  carbohydrates.
Moringa oleifera leaf has a high protein and a low content of lipids. Obesity and
diabetes mellitus are the risk factors of cardiovascular disease, also known as
cardiovascular disease risk factors. Combining of porang and moringa as feed
can  increase  nutrition  without  causing  weight  gain.  This  study  aims  to
determine these two materials  as  antidiabetic  and antiobesity  agents.  The
samples  are  porang tuber,  a  combination  of  porang tuber  and M. oleifera
leaves,  a  combination  of  M.  oleifera  leaves  and  wheat  flour,  wheat  flour,  and
standard feed of mice. The parameters tested in this study are analysis of
macronutrients of feed, loss of weight of mice, average consuming feed in 28
days, and reduction of blood glucose with a glucometer. The results obtained
are  a  combination  of  porang  tuber  and  moringa  had  a  low  contain
carbohydrates and a high contain lipids and protein, can reduction in body
weight of 21%, the lowest consumption of feed, and the lowest fasting and
postprandial blood glucose levels compared to the other feeds. A combination
of porang and moringa can be an antidiabetic and antiobesity agent.

Introduction
Coronary  heart  disease  is  a  Non-Communicable
Disease (NCD) has become a health threat to people
worldwide (1). Health is always a very important factor.
Many  efforts  have  been  made  to  improve  health,
especially regarding food. Many diseases are sourced
from the food consumed, such as diabetes mellitus and
obesity. The prevalence of diabetes mellitus has been
increasing yearly and steadily for over 50 years, and
now, proportions of diabetes mellitus have reached the
pandemic (2).

Obesity is a high-risk factor for developing diabetes
mellitus. One of the main causes of insulin resistance is
obesity.  Insulin  action  will  be  affected  by  fat  tissue
accumulation, especially if the fat tissue accumulates
in  the  stomach (3).  There  is  a  connection  between
diabetes mellitus and obesity (4). The two conditions
(obesity and diabetes mellitus) are commonly referred
to as cardiovascular disease risk factors (CVDRFs) (5,
6). Patients with diabetes mellitus have a two to four
times higher risk of developing CVD (7). Obesity and
diabetes  mellitus  prevalence  must  be  decreased  to
reduce CVD. Waist circumference, body mass index,

and body fat mass are markers of obesity that can be
used to diagnose diabetes (6, 8).

Body  fat  depends  on  energy  intake  and  energy
expenditure  (9),  which  can  cause  several  diseases,
such as obesity, diabetes, and cardiovascular. The risk
factors  for  those  diseases  are  excess  energy,  salt,
saturated and trans fats, and free sugars (9, 10). The
CVD risk  reduction  by  consuming  foods  with  a  low
glucose index must also meet other nutrients the body
needs. Several studies have proven that some herbal
plants can lose weight, such as Nigella sativa,  Black
Chinese  tea,  Green  Tea,  Camellia  sinensis  (11),
avocado  (12),  and  chitosan  (13).  The  isolated
compound from the brown algae, Ishige okamura (IO),
can  act  as  a  supplement  for  anti-obesity  and  anti-
diabetic  through  regulating  lipid  metabolism  and
glucose homeostasis  as  proven in  vitro  and in  vivo
(14).

Amorphophallus  muelleri  Blume,  or  porang,  has
been used as an edible plant. Amorphophallus  tuber
conta ins  prote in ,  so lub le  carbohydrates
(glucomannan),  total  carbohydrates,  and  fiber  (15).
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Glucomannan  can  increase  lipids,  proteins,  and
carbohydrates  metabolism  and  absorption.
Glucomannan  can  also  reduce  appetite  because
glucomannan can be swallowed in the stomach and
reduces weight and blood glucose in diabetes mellitus
type II patients (16). Moringa oleifera is the medicinal
plant  that  has  high  nutrition.  M.  oleifera  contains
protein,  carbohydrates,  dietary  fiber,  fat,  vitamins,
minerals, and essential amino acids (17). In this study,
we tested porang as feed on mice to see the effect of
reducing glucose and body weight. The combination of
porang  and  M.  oleifera  can  increase  the  body's
nutrition.

Experimental Section
A. muelleri tubers were collected from Silo Sanen Field,
Jember,  East  Java.  M. oleifera  leaves were collected
from  the  Moringa  field  in  Jatikuwung,  Karanganyar,
Central Java. The tubers and leaves were determined
by  Clara  Erlin  Zuliarty  as  Botanist  at  the  Botanical
Research  and  Development  Center  'Herbarium
Bogoriense', Center for Biological Research, LIPI, Bogor,
West Java, Indonesia, (No: 782/IPH.1.01/If.07/IV/2018).
Then, the samples were dried and ground to powder. 

Pellets Preparation
Five  kinds  of  feed  contain  porang  tubers,  moringa
leaves, wheat flour, meat oil, fish oil, and standard food
(BR2).  The  compositions  of  feeds  are  presented  in
Table 1. The constituent of the feed was mixed until
homogeneous and put into a pellet press machine. The
pellets  that  came out  were  refrigerated for  1  hour.
From  those  compositions,  five  types  of  feed  were
produced,  namely  porang  (P),  wheat  flour  (W),  a
combination  of  porang  and  moringa  (PM),  wheat  flour
and moringa (WM), and BR2.

Table 1. Pellets constituent.

Feeds

Compositions (%)

Porang
tuber

Moringa
leaf

Wheat
flour

Meat
oil

Fish
flour

Standar
feed
BR2

P 60 - - 5 20 15
W - - 60 5 20 15
PM 30 30 - 5 20 15
WM - 30 30 5 20 15
BR2 - - - - - 100

Macronutrient Analysis
The sample (2 grams) was placed in a petri dish. The
sample was dried at a temperature of 135 °C for 2
hours.  Once  the  sample  has  cooled  for  two  hours,
transfer it to a desiccator and weigh it until it reaches
its fixed weight. Moisture content was calculated using
the following formula.

 Equation 1

W0 was the weight of the sample before drying, and
W1 was the losing weight after drying.

Carbohydrate Content
Preparation of Standard Curve
A standard starch solution of 1000 mg/L was pipetted
and diluted into a 50 mL flask to obtain standard series
concentrations (10, 20, 30, 40, 50, and 60 ppm). A
standard solution (1 mL) was added into a test tube,
and add 1 mL of distilled water. Each solution received
1  mL  of  55%  phenol  solution.  Then,  the  standard
solutions were vortex and added 5 mL of concentrated
sulfuric acid, then incubated for 10 minutes. Measure
the absorbance at a wavelength of 490 nm. 

Preparation of Blank Solution
Distilled  water  (2  mL)  was  prepared  for  a  blank
solution. 55 % phenol solution (1 mL) was added to
each solution. Then, the blank solution was vortex and
added  5  mL  of  concentrated  sulfuric  acid  and
incubated for 10 minutes. Measure the absorbance at a
wavelength of 490 nm.

Preparation of Sample Solution
A sample (1 mL) was added to a test tube and added
10  mL  of  concentrated  sulfuric  acid.  The  sample
solution  was  diluted  into  a  100  mL  flask.  Sample
solution (1 mL) was added into a test tube, and add 1
mL of distilled water, 1 mL of 55 % phenol solution, and
then vortex the solution. Concentrated sulfuric acid (5
mL) was added to the sample solution and incubated
for  10  minutes.  Measure  the  absorbance  at  a
wavelength of 490 nm. The following formula was used
to measure the carbohydrate content.

 Equation 2

C was the carbohydrate concentration as glucose
from the standard curve (µg/g), V was the total solvent
for dissolving the sample, and W was sample weight in
grams. 

Lipid and Protein Content
The principal structural component of food are lipids,
proteins,  and carbohydrates.  A group of  compounds
known  as  lipids  is  generally  soluble  in  non-polar
solvents. Analysis of lipids was carried out by solvent
extraction using the Soxhlet method. The method used
refers to AOAC method (18). Proteins vary in molecular
mass, with the content of Nitrogen. Determine protein
content  in  feed  using  the  Kjeldahl  method.  In  the
Kjeldahl  method,  samples  are  digested with  H2SO4.
After being neutralized by alkali, the digest is distilled
into a boric acid solution. Following titrating the borate
anions with HCl, which is converted to Nitrogen in the
sample. The method used refers to Nielsen with slight
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modification  (18).  Macronutrients  of  feed  were
determined in laboratory unit  for  testing,  calibration
and  certification  Bogor  Institute  of  Technology  (IPB),
Bogor  with  certificate  number  LT-10-19-1004.
Macronutrient  measurements  aim  to  determine  the
nutritional content of each feed.

Preparation of Animal
Eight-week-old male DDY mice were purchased from
the animal laboratory, faculty of animal husbandry, IPB,
Bogor, west Java. There were five groups of twenty-five
mice. The mice were acclimated to a light-dark cycle
for  one  week  before  the  experiment  commenced.
During  the  acclimatization,  the  animal  test  was  fed
with standard feed. The animal welfare in this research
was conducted based on Regulation of the Indonesian
Food and Drug Authority Number 18 of 2021 regarding
Guidelines  for  Preclinical  Pharmacodynamic  Tests  of
Traditional Medicine published by The Indonesian Food
and Drug Authority of the Republic of Indonesia (19).
The  Universitas  Pembangunan  Veteran  Ethics
Committee  in  Jakarta,  Indonesia,  has  approved  the
protocol  for  treating the animals  in  this  experiment
(Ethical Approval No. 2781/IX/2020/KEPK). After seven
days of acclimatization, the animal test was fed with
five  feeds  (P,  W,  PM,  WM,  BR2)  for  28  days.  Table  2
represents the animal test group. During 28 days, the
leftover feed was weighed daily to see how much the
mice  ate.  Mice's  weight,  fasting  blood glucose,  and
postprandial  blood  glucose  were  measured  once  a
week. An analysis was performed by statistics using
ANOVA  with  IBM  SPSS  V.22  software  to  see  a
significant difference in mice's weight loss and glucose
levels.

Table 2. The treatment for animal tests in each group.

Group Treatment
I Porang feed (P) 5 grams each day/mouse
II Wheat flour feed (W) 5 grams each day/mouse
III Porang and Moringa feed (PM) 5 grams each

day/mouse
IV Wheat flour and Moringa (WM) 5 grams each

day/mouse
V Standard feed (BR2) 5 grams each day/mouse

Measurement of Blood Glucose
The mice's blood was examined using a Glucometer
weekly for 28 days. Blood was collected from the test
animals in each group on the 07th, 14th, 21st,  and
28th days. Blood was collected from the mice's tails
through the lateral  vein.  A glucometer  was used to
measure  the  glucose  levels  in  mice  blood.  In  this
experiment, blood glucose levels were measured after
a  fast  and  after  eating.  The  mice  were  fasting  for
approximately 16 hours to measure the fasting blood
glucose levels. Blood glucose was also taken 2 h after
fasting.

Result and Discussion
Pellets Preparation
The main samples in this study were porang tuber and
moringa leaf. Porang tuber powder and moringa leaf
powder were used as feed for mice (Figure 1). Porang
tuber was used as a single feed and in combination
with moringa leaves. Moringa leaves is also used in
combination with wheat flour. 

Figure 1. Powders of (A) porang tuber and (B) moringa
leaves.

Porang tuber powder is brown and the moringa leaf
is green. Five kinds of mice feed were made with the
compositions  in  Table  1.  The  mice  feed  was  made
using a pellet printing machine to make the standard
size  of  feed  (Figure  2).  Wheat  flour  is  also  used  to
compare weight gain and blood glucose levels. heat
flour  is  a  refined  carbohydrate  that  has  the  effect  of
increasing the glycemic index and causing obesity (20).
In addition, standard feed (BR2) is also used. BR2 is a
standard feed for mice that is shaped like a capsule.
The feed tested in this study was made to resemble
standard feed so that the mice ate the feed like the
regular feed. 

Figure 2. Pellets of (A) porang tuber, (B) wheat flour, (C)
porang tuber + moringa leaf, (D) wheat flour + moringa

leaf, and (E) standard feed.

Pellets Macronutrient
Macronutrients  of  the  five  types  of  mice  feed  were
different.  BR2,  as  a  standard  feed,  has  a  higher
carbohydrate level than other feed. The highest lipid
and  protein  contents  were  found  in  WM  feed.  For
moisture content,  the highest  level  of  moisture was
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found  in  the  PM feed.  PM feed  had  a  low  content
carbohydrates and a high content of lipids and protein.
Consuming food low in carbohydrates can help lose
weight and increase insulin sensitivity (21). Lipids and
proteins can be used as energy in the body through
gluconeogenesis. BR2 has the lowest moisture content,
so BR2 has the most fragile form (Figure 2).

The  nutrients  of  food  are  presented  in  Table  3.
Nutrient  food  contains  high  protein,  fiber,  bioactive
compounds, and low sugar and fat (22). Porang had
glucomannan,  which  is  a  hydrophilic  carbohydrate.
Porang  tuber  was  rich  in  fiber  and  low  in  calories  of
carbohydrates (23).  The high content of protein and
the low content of lipids of M. oleifera  it  used as a
functional food (24).

Table 3. The macronutrient level of the pullets.

Group
Macronutrient levels (%)
Carbohydrate Lipid Protein Moisture

P 57.74 4.08 16.43 12.02
W 57.20 5.85 19.47 10.85
PM 50.18 7.07 20.75 11.72
WM 49.85 7.94 22.07 10.80
BR2 58.36 5.73 18.81 9.91

Table 4. Average weight of the test animals in 4
weeks.

Group
Average of
weight (gram)
in 28 days

Average of
weight
(gram) at 0
week (T0)

Average of
weight
(gram) at 4th

week (T4)

T4 –
T0

P 27.69 ± 1.92b 30.80 28.25 - 8%

W 33.15 ± 2.75a,c 29.66 36.53 + 23%

PM 25.08 ± 2.51b 28.70 22.57 - 21%

WM 31.60 ± 2.82a,c 29.20 34.55 + 18%

BR2 32.18 ± 3.43a,c 27.02 35.00 + 30%

Note: ap<0.05 compared to the P group, bp<0.05
compared to the W group, and cp<0.05 compared to

the PM group by Post Hoc Tuckey test.

Body Weight Profile
Body weight measurement aims to track changes in
mice's body weight as they consume various meals.
The measurement results of the mice's weight were
carried out twice a week at 0, 1st, 2nd, 3rd, and 4th weeks.
The lowest average body weight of mice was obtained
on the diet of porang and moringa (PM) feed, with a
reduction in body weight of 21%. The second feed with
reduced body weight is porang, with a weight loss rate
of 8%. The standard feed consumed by mice has a
weight  gain  rate  of  30%.  Wheat  flour  (W)  and
combinations of wheat flour and moringa (WM) have a
weight gain rate of 23% and 18%, respectively (Table
4). The yield and weight gain of the test animals were

observed for 28 days. 

Based  on  Table  4,  there  is  a  significant  difference
between  the  body  weight  of  mice  consuming  feed
containing  porang  and  a  combination  of  porang
moringa  with  feed  containing  wheat  flour  and  BR2.
Consuming  Glucomannan  in  porang  tuber  as  a  low
carbohydrate diet (LCD) can reduce fat storage (16,
21).  Consuming low carbohydrates can increase the
gluconeogenesis process. Traditionally, porang is used
as an antiobesity (16). M. oleifera can be an antiobesity
and antihyperlipidaemic agent for losing weight (25).
The  combination  of  porang  and  moringa  is  best
combined agent for weight loss.

Feed Consumption
The  average  food  consumption  of  five  types  of  mice
feed, the highest consumption was found in W, then
BR2, WM, P, and PM with an average of 4.51 ± 0.17,
4.47 ± 0.11, 3.65 ± 0.22, 2.63 ± 0.58 and 2.54 ± 0.21
gram  per  28  days  (Table  5).  The  amount  of  feed
consumed  per  28  days  shows  that  the  refined
carbohydrate  was  rapidly  processed,  and  will  cause
hunger more quickly and will cause an increase in body
weight (Table 4). Foods containing fiber will take a long
time to digest, delay gastric emptying, cause reduced
food  consumption,  and  correlate  with  weight  loss
(Table 4). The addition of moringa leaves to the wheat
flour group can have an effect decrease in the amount
of feed consumption (3.65 ± 0.223) compared to the
single  wheat  group with  a  significance value  (p<0.05)
(Table 5).

The  results  research  by  Amoah  et  al.,  which
compares the rating of hunger after consuming white
bread (WB), wheatmeal bread (WMB), and Vegetable
Bread (VB). The WB had the highest hunger rating of
all  bread.  The VB with the higher fiber had the lowest
hunger rating (26). The glucomannan in porang tuber
has a higher fiber (23), so when consuming porang, the
test animals have a more prolonged feeling of fullness,
resulting in lower feed consumption.

Table 5. Average amount of feed consumption.

Group Average Amount of Feed Consumption per
Day (gram)

P 2.63 ± 0.58b,d

W 4.51 ± 0.17a,c,d

PM 2.54 ± 0.21b,d

WM 3.65 ± 0.22a,b,c

BR2 4.47 ± 0.11a,c,d

Note: ap<0.05 compared to the P group, bp<0.05
compared to the W group, cp<0.05 compared to the PM
group, and dp<0.05 compared to the WM group by the

Mann Whitney test.
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Blood Glucose Profile During Feeding
Fasting blood glucose is the glucose level after fasting.
The fasting blood sugar levels of  five feeds (P,  W, PM,
WM, and W) were 89 ± 13.80, 107.6 ± 11.88, 68.4 ±
18.60,  102.68  ±  13.17,  and  103.1  ±  13.77  mg/dL
respectively  (Table 6).  Postprandial  blood glucose is
the glucose level after eating for 2 hours. The levels of
five types of feed, P, W, PM, WM, and BR2, were 101.96
± 14.09; 156.70 ± 28.16; 80.70 ± 13.05; 122.56 ±
14.35; and 151.60 ± 23.33 respectively mg/dL (Table
7). The lowest fasting and postprandial blood glucose
values  were  found  in  PM.  The  lower  the  glucose
content  of  the food consumed,  the lower  the blood
glucose levels (20, 27, 28). Table 6 shows a significant
difference  between  the  fasting  blood  glucose  of  mice
after consuming the P feed with the other feeds. The
fiber content of feed is not a factor in increasing blood
glucose  (20).  Based  on  Table  7,  there  is  a  significant
difference  between  posprandial  blood  glucose  of  mice
while  consuming  the  feed  containing  porang  and
moringa  with  the  other  feeds  without  porang  and
moringa in single or combination.

Table 6. Average fasting blood glucose.

Group Average of fasting blood glucose (mg/dL)
P 89 ± 13.80b,c

W 107.6  ± 11.88a,c

PM 68.4 ± 18.60a,b

WM 102.68 ± 13.17a,c

BR2 103.1 ± 13.77a,c

Note: ap<0.05 compared to the P group, bp<0.05
compared to the W group, and cp<0.05 compared to

the PM group by the Mann Whitney test.

Table 7. Average postprandial blood glucose.

Group Average of  postprandial blood glucose
(mg/dL)

P 101.96 ± 14.09b

W 156.70  ± 28.16a,c,d

PM 80.70 ± 13.05b,d

WM 122.56 ± 14.35b,c

BR2 151.60 ± 23.33a,c,d

Note: ap<0.05 compared to the P group, bp<0.05
compared to the W group, cp<0.05 compared to the PM
group, and dp<0.05 compared to the WM group by the

Post Hoc Tuckey test.

Obesity is a trigger factor for increased blood sugar
levels. According to the research, obese patients have
abnormal blood sugar levels (28). Excess weight gain
or  obesity  can  lead  to  several  complications  of
metabolic  syndrome,  like  diabetes.  Maintaining  food
consumption can avoid excess weight gain or obesity

and indirectly prevent diabetes mellitus due to insulin
resistance (14).

Conclusion
Several  factors  were  investigated  in  this  study  to
identify  the  type  of  feed  that  has  antidiabetic  and
antiobesity properties.  Antidiabetic activity is  proven
by lowering blood glucose, and the antiobesity agent is
by decreasing several parameters such as mice weight
loss, daily feed consumption, and nutrition from each
feed as a functional diet. According to this study, the
carbohydrate  content  of  a  mixture  of  wheat  flour  and
moringa is lower than that of a mixture of porang and
moringa.  Nevertheless,  compared  to  wheat  flour  and
moringa,  porang  and  moringa  have  higher  protein
levels and lower lipid levels. Porang and moringa feed
combination  results  showed  the  best  weight  loss
decrease based on average mice weight loss data, the
lowest daily feed consumption,  and the best fasting
and  postprandial  glucose  reduction.  porang  and
moringa  feed  have  a  high  fiber  content,  so  that  they
can  reduce  daily  feed  consumption  with  delayed
gastric emptying. Porang and moringa can be used as
antidiabetic and antiobesity agents.
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