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Abstract

Disasters can cause blocked logistical access locations. This causes special disaster victims for children to
be difficult to get food, as a result, the nutritional intake for the growth and development of infants cannot
be met according to their needs. Utilization of local food can be an alternative in providing emergency food
that is rich in energy needs to prevent the expenditure of malnutrition. This study aims to determine the
effectiveness of the administration of Tabaro on body weight and levels of white rats (rattus norvegicus).
This research is experimental with a randomized design post-test only control group design. Randomly
selected samples (CRD) were divided into 4 groups, as much as 4 g/rat/day, each maintained by individuals
for 14 (fourteen) days. The sample used was 24 male white rats (Rattus norvegicus). Statistical test results
showed an increase in body weight in each group with a p-value <0.05 (o = 0.054) and a significant increase
in Hb levels in each group that managed a p-value <0.05 (o= 0.001). Giving Tabaro dange snacks based on
local food can increase body weight and hemoglobin levels in male white rats (Rattus norvegicus). Obtained
from further research to learn about the acceptability of the Tabaro dange can be used as a rationed product

in an emergency.

Keyword: Body weight, hemoglobin (Hb) levels, local food, tabaro dange.

Introduction

Most of Indonesia’s territory is in disaster-prone
locations. This can lead to blocked access to food so that
the impact of disaster victims has decreased nutritional
status due to lack of energy for quality food.0 Not all
regions in Indonesia have good infrastructure and make
it easy for people to access good and healthy food.

Foods not only contain macronutrients such as
carbohydrates, fats and proteins that can produce energy
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but also contain micronutrients such as vitamins and
minerals.0 Lack of food intake, in the long run, will also
cause a lack of micronutrient intake or micronutrient
deficiencies. The condition that often accompanies
protein and micronutrient energy malnutrition is anemia.
Anemia is a state of decreased levels of hemoglobin (Hb),
hematocrit (Ht) and red blood cells below normal values.
0 Contain nutritional needs to meet the daily consumption
requirements for toddlers (1125-1600 kcal/day) in order
to avoid new disasters after natural disasters, such as the
emergence of hunger, so that emergency food must be
given at least meet the additional food needs of 10-15%
of the nutritional adequacy rate (RDA) for infants.0

Emergency food is given aiming to prevent disease
and even death due to starvation during disasters.0
One alternative to deal with cases of malnutrition in an
emergency is to use Moringa leaves as an alternative
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food. One of the uses of Moringa leaves is processed
into a traditional snack based on local food. Tabaro
dange is a typical hammer food based on local food that
can be used as food “ready to use food”. Tabaro dange
is made from a mixture of sago flour, cassava flour and
grated coconut served with additional contents in it, such
as brown sugar and anchovies.0 Because tabaro dange
is made from sago flour and cassava flour so it is rich
in carbohydrates which can contribute energy to meet
calorie needs in an emergency.

Various types of emergency food have been
developed using local food. Based on the background
description, this study aims to prove whether the
administration of tabaro dange can increase body weight
and hemoglobin levels during the treatment process of

Ad

body weight of rats (Rattus norvegicus).

Method

The study was conducted in the biochemistry
laboratory of the Faculty of Medicine, Airlangga
University on July 11 to August 7, 2019. The type of
research used was a randomized post-test only control
group design where randomly selected samples (CRD)
were divided into 4 groups, consisting of 1 control group,
namely the control (K) and 3 treatment groups namely
P1, P2 and P3. The giving of Tabaro dange starts on the
1st day after the adaptation period for one week until the
14th day. The research design is presented in Figure 1.

A4

KO »
1. Rats Weight
P1 >
. o7 2. Rats
+— :
Hemoglobin
> P3 >

Figure 1. Experimental Research Design

Information:

S : Experimental animal (white rat Galur Wistar)
K : Control Group

P : Treatment group

R : Grouping rats by random sampling

KO: Control group (pellet administration)

P1 : Tabaro dange based on

P2 : Provision of Tabaro and substitute purple sweet potato flour
and Moringa leaf

P3 : Tabaro administration with yellow sweet potato flour and
purple sweet potato and moringa leaf substitution

The experimental unit used in this study was a male
white rat (Rattus norvegicus) male Wistar strain aged
3-4 months with body weight around 150-200 grams,
with the inclusion criteria there were no anatomical
abnormalities that appeared healthy. With replication 6
times. To overcome if there is an error in the study, a
sample reserve is needed. To anticipate the loss of the
dining experiment unit a correction is performed with 1/

(1-f) where f is the proportion of the experimental unit
that dies or fails. In this study using f= 10%.

Rats were grouped into two groups randomly,
namely the control group and the treatment group. The
control group was given standard feed and the treatment
group was divided into three groups that were given the
Tabaro dange snack bar (P1), the group that was given
the Tabaro dange snack bar substitute purple sweet
potato flour and Moringa (P2) and the group who were
given the Tabaro dange snackbar substitution of yellow
sweet potato flour and Moringa (P3). The gift starts on
the 8th day after the adaptation period. Giving food and
drinks ad libitum and giving Tabaro dange is done orally
by feeding the rats, with the time of administration every
day for 2 weeks.

The following is the treatment for each group.
Control group (KO): feeding pellets. Treatment Group



Indian Journal of Public Health Research & Development, April 2020, Vol. 11, No. 04 703

1 (P1): administration of Tabaro dange FO: Sago 44g
(40%), grated coconut 42g (38,18%), cassava 6g
(5,45%), brown sugar 13g (7,26%) and anchovies 10g
(9,09%) per 4 g/day. Treatment group 2 (P2): granting
Tabaro dange F2: Sago 40g (36,36%), grated coconut
42g (38,18%), cassava 2g (1,28%), brown sugar 13g
(7,26%), anchovy 10g (9,09%), purple sweet potato 4g
(3,64%) and Moringa 4g (3,64%) per 4 g/day. Treatment
group 3 (P3): administration of Tabaro dange F3: Sago
38g (34,55%), grated coconut 42g (38,18%), cassava
2g (1,28%), brown sugar 13g (7,26%), anchovy 10g
(9,09%), yellow sweet potato (1.82%), purple sweet
potato 2g (1,82%) and Moringa 6 g (5,45%) per 4 g/day.

Measurements of body weight of rats carried out on
day 7 (before intervention), day k-14 and day 21 after the
intervention was given using a digital scale with a level
of accuracy of 0,01 kg. Measurement of hemoglobin

levels was carried out by the Cyanmethaemoglobin
method by taking blood through the rat’s tail. Reference
to normal Hb levels in mice following physiological
values in male rats, which is 13,2-16,4 g/dL.() Data
were processed statistically using SPSS 24 with data
analysis using repeated measures for body weight and
kruskall-wallis for Hb data.

Results

Efficacy of Tabaro dange on Weight Loss in
White Rats (Rattus norvegicus): Preliminary weight
data of rats is weight data before treatment and weight
data after treatment is data for the 7th day and 14th day,
weighed using a cannary scale digital scale in grams.
Data on the average weight gain of white rats (rattus
norvegicus) before and after treatment can be seen in
Table 1.

Table 1 The average weight of white rat (rattus norvegicus strain wistar) before and after the treatment

(grams)
Weight KO0 (Control) Q1 (F0) P2 (F2) Q3 (F3) p value
Beginning 202,5+8,5 2045+6,7 203,68+6,6 203,548,5
7 days 237,3+44 2386+4,1 239,1+4,9 239,6+4.,4 0,054
14 days 257,3+2,8 263,0+1,8 267,6+1,2 275,0+3,03

The mean weight of all samples before treatment
was 203,5+7,1 gram with a weight range between 192-
211 grams. The mean weight of all samples of the 7th
day after the treatment was 238,7+4,2 gram with a
weight range between 232-245 grams. The average
weight of the entire sample 14 days after treatment was
265,7+6,9 grams with a range of body weight between
254-281 grams.

Statistical test results showed that there were
significant differences between initial body weight, day
7 body weight and day 14 rats (Rattus norvegicus) given
the Tabaro dange intervention. Rats’ weight gain after
day 7 and day 14, respectively, reduced the body weight
of rats before treatment. Data on the average weight gain
of mice can be presented in table 2.

Table 2: Average weight gain of white rats (Rattus norvegicus) after treatment (grams)

Weight KO0 (Control) QI (F0) P2 (F2) Q3 (F3)
7th day 20,042,8 27,6+1,7 30,11,6 36,34,6
14th day 54,8+6,2 58,5+5.,6 64,0+5,5 71,67,2

Weight gain in rats due to the provision of high
Dange Tabaro snacks will carbohydrate, protein, fat
and energy to meet the needs of the mice to the growth

process. The energy content in Tabaro dange can be seen
in Table 3.
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Table 3: Nutrient Content of Tabaro Formulations Dange

Formulation
Material
FO F1 F2

Energy (Kcal)* 308,58 310,19 305,93
Carbohydrates (%0)** 6833 67,04 66,12
Protein (%)*** 6,07 8,76 854
Fat (%)**** 1,22 0,87 0,81
Fe (%) 2,11 5,42 6,82
Vitamin C 0,02 0,04 0,6

Source: Primary Data, 2019

* 233 kcal energy, ** Total Carbohydrates 7-11 g (12-20% of total calories, *** Protein 7,9 g (10-15% of total calories, **** Fat 9,1 g

35% of total calories

The energy content in each tabaro dange formulation
has met the emergency food requirements with the
highest energy value contained in the F2 formulation
of 310,19 kcal. The main source of energy is in
carbohydrates, but fats and proteins can also contribute
energy through the oxidation process of nutrients.®
Carbohydrate content in an emergency food product is
very important to meet calorie adequacy.® In addition
to carbohydrates, fat content in emergency foods has
an important contribution, namely as one of the energy
contributors.(!?)

Efficacy of Tabaro dange on Increased
Hemoglobin (Hb) White Rat (Rattus norvegicus strain
wistar) Male

Hemoglobin is a protein that has iron content and
plays an important role in transporting oxygen and
circulating it throughout the body’s tissues.®® In this
study hemoglobin was measured before the intervention
was established and after the intervention was given
to experimental animals. Data on average hemoglobin
levels before and after the intervention are presented in
table 4.

Table 4 Average Hemoglobin (Hb) Levels in Experimental Rats

Variable Group N Mean £ SD (g) Min Max P-value

K1 6 8.0667 + 1.83485 6.40 11.40
Q1 6 6.9333 +0.48854 6.40 7.50

Early Hb 0.143
P2 6 7.7333 £ 0.56451 7,10 8.60
Q3 6 6.9667 +0.37238 6.40 7.40
K1 6 14.3167 £ 1.03618 12,90 15.60
) Q1 6 15.7000 + 2.41578 12,20 19.50

Final HB 0.001
P2 6 18,0333 + 1,23882 16.50 19,20
Q3 6 23,2333 +3,53817 19.40 27.70
K1 6 6,2500 + 2,54617 2.40 9.00
. Q1 6 8.7667 +2.29666 5.80 12.30

Change in Hb 0,000
P2 6 10.3000 + 0.86487 9.30 11.50
Q3 6 16.2667 + 3.60648 12.30 20.90

Table 4 shows that the average level of the highest
hemoglobin rat (Rattus norvegicus) before the treatment
doesnothave anoticeable difference. ANOVA testresults

showed that there were significant differences between
the initial body weight of rats (Rattus norvegicus) before
and after the intervention was given.
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Discussion

Weight gain is natural because rats are animals
that never stop growing, where the speed of growth
will decrease when reaching adulthood.'") The results
showed there were differences in body weight of rats
before and after the intervention in the treatment group.
One of the factors that increase growth is the intake of
food provided in sufficient quantities with the nutritional
content contained in these foods.® All rats received the
same ration, but there were different treatments for the
amount of energy contained in the feed. The increase in
body weight of mice that received higher F2 compared
to other treatments. This is because the Protein content
in F2 is higher than other formulas, although the energy
content in F2 is lower compared to other formulas, the
total energy is sufficient to meet the energy requirements
0f 10-15% of the AKG.("? In the phase of protein, growth
plays a very important role, because in that phase the
process of biosynthesis takes place quickly, especially
the formation of body protein, while energy is needed
for the ongoing process of the body’s metabolism.

Efficacy of Tabaro dange on Increased Hemoglobin
(Hb) White Rat (Rattus norvegicus)

Nutrient intake of protein, iron, vitamin A and
vitamin C can affect hemoglobin levels. Protein plays an
important role in the transportation of iron in the body.
Lack of protein intake in the body will be able to lead
the transportation of iron deficiency and iron hampered.
The lower the protein intake and iron intake, the lower
the hemoglobin level.(1>)

Vitamin C increases non- heme iron absorption.(¥
The presence of vitamin C from Moringa accelerates
the absorption of iron in the non-heme form. Iron non-
heme by the reduction of ferric iron into Ferro in the
small intestine so easily absorbed. The formation of
hemosiderin which is difficult to mobilize to free iron
can be inhibited by vitamin C. So that it can reduce the
risk of iron deficiency anemia.(!®)

Vitamin A affects the release of iron from the liver.
Supplementation of vitamin A with iron improves
vitamin A status and improves iron status.(!®) The
limitation of this study is that the initial hemoglobin
levels were not uniform in all groups of rats to be treated.

The results showed that the administration of local
food-based Tabaro dange can increase Hb levels in
white rats. The content of protein, iron, vitamin A and

vitamin C in Tabaro dange will affect the absorption of
globin and iron proteins that can meet the needs of heme.
The results of other studies indicate there is a positive
relationship between the intake of iron with high levels
of hemoglobin 7

Conclusion

Local food-based Tabaro dange snacks can increase
body weight and hemoglobin levels in male white rats
(Rattus norvegicus).

SUGGESTION

Further research is needed to determine the
acceptability of Tabaro dange snacks so that they can be
used as ration products in an emergency.
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