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Abstract 
___________________________________________________________________________________________________________________ 

Adequate nutrition is needed as the basic capital of the child's growth and development process, especially protein. 
The occurrence of malnutrition conditions will affect the achievement of perfect growth. Based on this phenomenon, 
it is necessary to fulfill nutritional needs, especially the consumption of foods rich in energy and protein as well as 
micronutrients. Local food sources of energy and protein produced from Maluku Province are enbal, laor and 
moringa leaves. Laor (Eunice viridis) contains 29.8% protein, contains essential and non-essential amino acids, 
229.26 mg calcium, 2.439 mg zinc and 3.149 mg iron per 100 grams of laor flour. The purpose of this study was to 
analyze the Physicochemical and sensory evaluation of stick laor (eunice viridis) as an alternative food supplement 
for toddlers in stunting prevention. The research method used in the first year of research was a RAL experimental 
design (Completely Randomized Design) which consisted of four treatments, namely the difference in comparison 
with the use of 5% laor flour was coded F1, for the use of 10% laor flour was coded F2 and the use of 15% laor flour 
coded F3. The variables measured were levels of protein, fat, carbohydrates, energy, zinc, Fe, calcium. Organoleptic 
test for taste, aroma, color and texture. The results showed that the highest content of energy, protein, fat, calcium, 
iron and zinc was F3, F2 had the best acceptability in terms of color, taste, aroma and texture. Sticks Laor increase 
the intake of energy, protein, and calcium for toddlers and increase serum calcium levels. 
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INTRODUCTION 

The process of growth and development is an important 
process in life. At that time the growth of the brain and all 
parts of the toddler's body rapidly and the quality of a child 
can be seen from the process of growth and development. The 
growth of toddlers has increased rapidly at an early age, 
namely from 0-5 years. This period is also often referred to as 
the "golden age" phase. Golden age is a time to attention the 
growth process of toddlers.1–3 

The growth process is often associated with a continuous 
process of human physical change (aspects of shape and size) 
until it reaches a certain functional level of biological maturity. 
Growth follows a sigmoid curve (growth curve) so that there is 
a process of acceleration, deceleration and accumulation. This 
growth curve as a tool that describes a linear growth pattern 
according to gender and age. Linear growth is an important 
part of growth and is related to the increase in height. Height 
will form a normal distribution according to normal criteria, 
namely if it is between -2SD and +2SD.4,5 

The process of growth and development of toddlers is also 
influenced by nutrition. Before birth, the child is dependent on 
nutrients in the mother's blood. After birth, the child depends 
on the availability of food and the ability of the digestive tract. 
Lack of food intake or the occurrence of infection can cause 
growth disorders. Growth disorders can occur in the "window 
of opportunity" period, namely when a toddler occurs in a 
state of malnutrition that is not treated as early as possible so 

that it becomes permanent in the first 2 years of life. If this 
condition occurs during the golden period of brain development 
(0-3 years), the brain will not be able to develop properly. This 
results in a decrease in intellectual ability and productivity, an 
increase in the ratio of degenerative diseases and the birth of 
children under five with low birth weight or premature in the 
future.6,7 

The prevalence of stunting under five nationally increased by 
0.4%, namely 36.8% in 2007 to 37.2% in 2013, and decreased to 
30.8% in 2018. However, this prevalence rate is still higher than 
the figure. the prevalence of underweight and very thin nutrition 
is 12.1% in 2013 and 10.2% in 2018.8,9 

Adequate nutrition is needed as the basic capital of the child's 
growth and development process, especially protein. The 
occurrence of malnutrition conditions will affect the achievement 
of perfect growth. Based on this phenomenon, it is necessary to 
fulfill nutritional needs, especially the consumption of foods rich 
in energy and protein as well as micronutrients.10–12 

One of the many micronutrients that have an important role is 
zinc. Zinc has the effect of cell replication and nucleic acid 
metabolism. The role of zinc is also a mediator of growth hormone 
activity, especially on bones (body skeletal system) at the age of 
growth and development of toddlers.10,13 

Zinc plays a role in taste and appetite. Giving animal protein to 
children can increase zinc levels in the body so that it will affect 
toddler food consumption. The introduction and provision of food 
in the form of animal protein to toddlers who are late (after 
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breastfeeding) will cause zinc deficiency in the body. This 
situation will trigger disturbances in the process of growth and 
development.14,15 

Zinc deficiency causes growth retardation (growth 
retardation) by interfering with the function of the hormone 
IGF-1. IGF-1 as a factor mediating the cellular effects of growth 
hormone. Studies have shown that serum levels of IGF-1 are 
reduced in zinc-deficient animals. One possible mechanism is 
that zinc deficiency leads to reduced cellular levels of the IGF-1 
receptor. In addition to zinc deficiency, the role and adequacy 
of protein intake in the body also affects the growth process.16–

18 

Another mechanism of zinc can have a positive effect on bone 
growth through stimulation of the hormone thymulin, a 
hormone needed for the differentiation, proliferation and 
maturation of T lymphocytes. T lymphocytes have a role as 
cells that can induce TNFα, IFN, IL-1, IL-6 and IL-11 which 
plays a role in the regulation of Growth Hormone (GH) to 
induce Insulin Like Growth Factor-1 (IGF-1). IGF-1 requires 
Insulin Receptor Substrate 1 (IRS 1) on the proliferation of 
bone cells or osteoblasts.19–21 

Protein is one of the important macronutrients that the body 
needs. Amino acids contained in protein can stimulate growth 
hormone. Growth hormone itself functions in the process of 
body cell division, especially in toddlers in the golden period of 
0-5 years of growth and development. Protein, especially 
amino acids dominate the body's metabolic processes. Amino 
acids consist of essential and non-essential.22–24 

Maluku is an archipelago that is rich in natural resources such 
as laor, cassava and moringa leaves. Laor is one of the unique 
biota of Maluku waters which for generations has been in great 
demand by the inhabitants of this archipelago. In March or 
April, on a full night or a few days after, this biota undergoes 
swarming, which is an event when certain types of sea worms 
swarm in abundance around the surface of the water to mate 
externally. Laor flour (Eunice viridis) contains higher protein 
than skipjack tuna, which is 29.8% protein, contains essential 
and non-essential amino acids, 229.26 mg calcium, 2.439 mg 
zinc and 3.149 mg iron per 100 grams of laor flour. The results 
of amino acid testing of laor flour produced 10 essential amino 
acids and 8 non-essential amino acids. The essential amino 
acids contained in laor flour are histidine 0.98%, threonine 
2.40%, arginine 19.39%, thryptophan and methionine 1.35%, 
valine 2.09%, phenylalanine 1.58%, isoleucine 1, 84%, leucine 
3.07%, lysine 5.45%. Non-essential amino acids contained in 
laor flour are aspartic 3.96%, glutamic 5.57%, asparagine 
0.14%, serine 2.43%, glutamine <0.05, glycine 3.39%, alanine 
3.08 %, tyrosine 4.50%. The content of essential amino acids in 
laor flour is higher than eggs and milk.25 

Enbal (Manihot esculenta Crantz) is a local food for the people 
of Southeast Maluku which contains more than 96 ppm of 
cyanide acid. Processing of "enbal" has been carried out from 
generation to generation with simple methods and equipment 
and to date, various marketable products have been produced, 
such as flower jelly, peanut sugar, butter cheese.26,27 

Moringa leaves grow a lot in yards, gardens and roadsides. 
Moringa leaves contain elements of multi micronutrients that 
are needed by children such as beta carotene, thiamin (B1), 
riboflavin (B2), niacin (B3), calcium, iron, phosphorus, 
magnesium, zinc, vitamin C.28,29 Researchers are interested in 
developing the local food into a stick laor formula as a food 
supplement for toddlers in preventing stunting. 

MATERIALS AND METHODS 

The making of the stick laor formula (Eunice viridis) used a 
RAL experimental design (Completely Randomized Design) 

which consisted of four treatments, namely the difference in 
comparison with the use of 5% laor flour was coded F1, for the use 
of 10% laor flour was coded F2 and the use of 15% laor flour g is 
coded F3. 

The experiment of making laor sticks was carried out in the 
laboratory of the Department of Nutrition at the Maluku Health 
Polytechnic, while the examination of the nutritional content of 
protein, fat, carbohydrates at the Basic Chemistry Laboratory of 
the University of Pattimura and examination of the content of iron, 
calcium, and zinc in the Maluku Provincial Health Laboratory. 
Organoleptic test was carried out at the Laboratory of the 
Department of Nutrition in May - July 2021. 

The experimental unit in the research on making the stick laor 
formula is the stick laor formula and the experimental unit in the 
organoleptic test research is the panelist. The number of panelists 
used in the organoleptic testing of the stick laor formula based on 
the 2015 National Standardization Agency on sensory testing 
guidelines for fishery products was 30 non-standard (untrained) 
panelists, namely students nutrition. Panelists' criteria include: 
willing to participate, in good health, not refusing the food to be 
tested (not allergic). 

The variables in the study, namely the independent variable was 
the stick laor formula, while the dependent variable was the levels 
of protein, fat, carbohydrates, energy, zinc, Fe, organoleptic tests 
for taste, aroma, color and texture. 

The stages of making sticks using enbal flour, laor flour and 
moringa leaf flour are carried out in several stages. The first stage 
of preparation is preparing the equipment and materials needed 
in making sticks, weighing the materials needed in making sticks. 
The two stages of implementation are the implementation starting 
from mixing the ingredients used, all the ingredients are kneaded 
until smooth, thinning the dough by grinding it using a noodle 
grinder, then the dough is cut using a knife or a noodle grinder 
with a width of 7 mm - 1 cm and a length of 8 cm. 10 cm, then the 
sticks are fried until golden brown. The third stage of completion 
is the last stage of the process of making sticks with a combination 
of enbal flour, laor flour and moringa leaf flour. Starting from the 
process of removing the ripe sticks from the frying pan and 
allowing them to cool, the cold sticks are put in packages 
according to their groups, after which organoleptic testing is 
carried out. 

Organoleptic assessment or preference test is an assessment 
method to determine the level of public preference for the 
experimental results of stick laor. This assessment is carried out 
by testing where the panelists express their responses in the form 
of liking or disliking the properties or characteristics of the 
material being tested. Panelists were asked to express their 
opinions spontaneously, without comparing them with the 
standard sample or samples previously tested. Therefore, the tests 
are carried out sequentially, not presented together. For the 
Organoleptic Test the panelists used were untrained panelists. The 
preference test includes color, aroma, texture and taste which is 
used to determine the level of preference of the panelists on the 
sample. In this organoleptic test using a hedonic scale with four 
favorite criteria and given a score, namely very like (4), like (3), 
somewhat like (2), dislike (1). 

The data obtained were water content, protein content, fat, 
carbohydrate, calcium, zinc, and fe products were tested for 
normality with the Shapiro-Wilk test and homogeneity test with 
Levene's Test. If the test results obtained data that are normally 
distributed and homogeneous, then a different test is carried out 
using the parametric statistical test of Analysis of Variance 
(Anova). Statistical tests were carried out with a 95% confidence 
level and the difference was significant if p < 0.05. If there is a 
significant difference, then it is continued with statistical test 
using Least Significance Difference (LSD). 
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RESULT  

Nutritional Content of Laor Stick Formula 

The stick laor formula is made from embal flour, laor flour, 
moringa leaf flour, eggs and spices. The stick formula was 
made with four treatments, namely sticks with the addition of 

5% laor flour (F1), the addition of 10% laor flour (F2), the 
addition of 15% laor flour (F3) and fish sticks (F0). Laor stick 
formula is tested for nutritional content (protein, carbohydrates, 
fat, energy, Fe, Ca and Zn). 

 

 
Table 1. Average Content of Macro Nutrients of Laor Sticks per 100 g 
 

Formu
la 

Nutrients 
Energy (kcal) Protein (g) carbohydrates (g) Fat (g) Fe (mg) Kalsium (mg) Zinc (mg) 

F0 491.68 ± 0.33a 8.89 ± 0.03a 63.12 ± 0.07a 22.52 ± 0.17a 0.721 ± 0.0059 354.8 ± 5.67a 0.201 ± 0.0010a 
F1 486.91 ± 3.77a 8.76 ± 0.12a 63.46 ± 0.24b 22.30 ± 0.22a 0.930 ± 0.0298 695.5 ± 4.94bc 0.251 ± 0.0029b 
F2 491.79 ± 2.36a 10.10 ± 0.19b 61.68 ± 0.13c 22.74 ± 0.20a 0.957 ± 0.0029 600.1 ± 7.2bc 0.275 ± 0.0003c 
F3 504.42 ± 2.89b 10.75 ± 0.11c 58.54 ± 0.06d 25.39 ± 0.49b 1.050 ± 0.0254 801.1 ± 9.88bc 0.293 ± 0.0015b 
P 0.000 0.000 0.000 0.000 0.131 0.006 0.025 

 

 
F0 (fish sticks) has an average energy content of 491.68 kcal, 
while F1 (5% laor sticks) is 486.91 kcal, F2 (10% laor sticks) is 
491.79 kcal, F3 (15% laor sticks) of 504.42 kcal. Based on the 
Shapiro-wilk test and Levene's Test, the data is normally 
distributed and the variance is homogeneous. The results of 
the analysis of variance showed that there were differences in 
the energy content of the sticks. The Least Significance 
Difference (LSD) test showed that the F3 group was different 
from the F0, F1 and F2 groups. 

The substitution of laor flour and Moringa leaves can increase 
the energy content of the sticks. The energy content of sticks 
laor exceeds the need for additional food for toddlers (337.5 - 
350 kcal). 

The highest protein content was in the F3 group (15% laor 
sticks) at 10.75 g, followed by the F2 group (10% sticks) at 
10.10 g, the F0 group (fish sticks) at 8.89 g and the lowest was 
the FI group (laor sticks 5%) of 8.76 g. Based on the Shapiro-
wilk test and Levene's Test, the data is normally distributed 
and the variance is homogeneous. Statistical results with 
Anova showed that there were differences in the protein 
content of the sticks. The Least Significance Difference (LSD) 
test showed that the F2 group was different from F0, F1 and 
F3 and F3 was different from the F0, F1 and F2 groups. 

Laor substitution on the sticks will increase the protein 
content, this is because the laor has a higher protein content 
than skipjack tuna. Sticks laor protein is high enough to exceed 
the needs of additional food for toddlers (> 5 g). 

The carbohydrate content of F0 (fish sticks) is 63.12 g, F1 (5% 
laor sticks) is 63.46 g, F2 (10% laor sticks) is 61.68 g and F3 is 
58.54 g. The average carbohydrate content of the four stick 
formulas met the requirements as food additives for 43 – 
53.75 g. Based on the Shapiro-wilk test and Levene's Test, the 
data is normally distributed and the variance is homogeneous. 
Statistical results with Anova showed that there were 
differences in the carbohydrate content of the sticks. The Least 
Significance Difference (LSD) test showed that F0 was 
different from the F1, F2 and F3 groups. The F1 group is 
different from the F2, F3 and F0 groups. The F2 group is 
different from the F3 group. 

The average fat content of the F0 (fish sticks) group was 22.52 
g, while the F1 (5% laor sticks) was 22.30 g, F2 (10% laor 
sticks) was 22.74 g, F3 (15% laor sticks) of 25.39 g. The 
average fat content in the four stick formulas meets the 
requirements for additional food for toddlers, namely: 9 – 10 

g. Based on the Shapiro-wilk test and Levene's Test, the data is 
normally distributed and the variance is homogeneous. The 
results of Anova showed that there were differences in the fat 
content of laor sticks. The Least Significance Difference (LSD) 
test showed that the F3 group was different from the F0, F1 
and F2 groups. 

The Fe content of F0 sticks (fish sticks) is 0.721 mg, while in 
F1 (5% laor sticks) it is 0.930 mg, F2 (10% laor sticks) is 0.957 
mg, F3 (15% laor sticks) is 1.050 mg. Based on the Shapiro-
wilk test and Levene's Test, the data is normally distributed 
and the variance is homogeneous. The Anova results showed 
that there was no difference in Fe content in laor sticks. 

The Zn content in PI (fish sticks) was 0.201 mg, while F1 (5% 
loar sticks) was 0.251 mg, F2 (10% sticks) was 0.275 mg, F3 
(15% loar sticks) was 0.293 mg. Based on the Shapiro-wilk 
test and Levene's Test, the data is not normally distributed 
and the variance is not homogeneous. The results of the 
Kruskal Wallis test showed that there were differences in the 
zinc content of the laor sticks. The Mann-Whitney difference 
test showed that the F0 group was different from the F1, F2 
and F3 groups. Group F1 is different from F2 and F2 is 
different from F3. 

The calcium content of F0 sticks (fish sticks) is 354.8 mg, while 
in F1 (5% laor sticks) it is 695.5 mg, F2 (10% laor sticks) is 
600.1 mg, F3 (15% laor sticks) is 801.1 mg. Based on the 
Shapiro-wilk test and Levene's Test, the data is normally 
distributed and the variance is homogeneous. Anova results 
show that there are differences in calcium content in laor 
sticks. The Least Significance Difference (LSD) test showed 
that F0 was different from the F1, F2 and F3 groups. 

Laor stick acceptability test 

The acceptance of laor sticks was carried out by organoleptic 
tests in the form of hedonic tests by 30 moderately trained 
panelists, namely students from the Nutrition Department 
level II and III. Organoleptic testing of a food product is an 
assessment activity using the senses of sight, taste and smell. 
Through the results of organoleptic testing, the panelists 
(consumers) acceptability of the product will be known. The 
quality parameters tested were color, taste, aroma and 
texture. The assessment is carried out using a hedonic scale 
which shows the level of preference of the panelists to the 
product on a scale of 1 to 4. The results of the acceptance test 
can be seen in Table 2. 
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Table 2:  Average Panelist's Likeness Level for Laor Sticks 
 

Formula Color Taste Aroma Texture Total 
F0 3,50 ± 0,51c 3,63 ± 0,49ab 3,03 ± 0,49a 3,33 ± 0,48 13,5 ± 1,22ab 
F1 3,23 ± 0,43ab 3,07 ± 0,52c 3,17 ± 0,38a 3,07 ± 0,37 12,53 ± 0,97c 
F2 3,13 ± 0,35a 3,67 ± 0,48ab 3,63 ± 0,56b 3,33 ± 0,55 13,77 ± 0,94b 
F3 3,17 ± 0,38ab 3,43 ± 0,57a 3,43 ± 0,50b 3,23 ± 0,50 13,27 ± 0,78a 
P 0,003 0,000 0,000 0,068 0,000 

 

Color plays an important role in determining the level of 
consumer preference for a product. The average value of the 
panelist's level of preference for the highest color attribute in 
the F0 group (fish sticks) was 3.50, including an assessment of 
like to very like. Friedman test results showed that the 
provision of laor flour (Eunice viridis) and Moringa leaves had 
an effect (p<0.05) on the panelists' preference level on the 
color attribute of the sticks. The Wilcoxon test showed that the 
color in the F0 group was different from the F1, F2 and F3 
groups. The color in the F1 group was not different from the 
F2 and F3 groups. 

The average value of the panelists' preference for the highest 
taste attribute in the F2 group (10% stick laor) was 3.67, 
including an assessment between like to very like. Friedman 
test results showed that the provision of laor flour (Eunice 
viridis) had an effect (p < 0.05) on the panelists' preference 
level on the taste attribute of the sticks. The results of the 
Wilcoxon test showed that the taste in the FI group was 
different from the F0, F2 and F3 groups. 

The average value of the panelists' preference level for the 
highest aroma attribute in the F2 group (10% stick laor) was 
3.63 including ratings between like to very like. Friedman test 
results showed that the provision of laor flour (Eunice viridis) 
had an effect (p < 0.05) on the panelists' preference level on 
the stick aroma attribute. The results of the Wilcoxon test 
showed that the aroma in the FI group was not different from 
that in the F2 and F3 groups. 

Texture is one of the properties of a material or product that 
can be felt by touching the skin or by tasting. Food textures 
include smooth, chewy, thick and others. The average value of 
the panelists' preference for the texture attribute was the 
highest in the F0 (fish sticks) and F2 (10% fish sticks) groups, 
which was 3.33 including ratings between like to very like. 
Friedman test results showed that the provision of laor flour 
(Eunice viridis) had no effect (p > 0.05) on the panelists' 
preference level on the texture attribute of the sticks. 

The total score of panelists' acceptance of color, taste, aroma 
and taste was highest in the F2 group (10% laor sticks) which 
was 13.77, followed by the F0 group (fish sticks) which was 
13.5, the F3 group (15% laor sticks) was 13.27 and the lowest 
was in the F1 group (5% laor stick) which was 12.53. 

DISCUSION 

Laor with another name wawo worm, is usually consumed by 
residents in the Maluku Islands. Laor is one of the unique biota 
of Maluku waters which for generations has been in great 
demand by the inhabitants of this archipelago. In March or 
April, on a full night or a few days after, this biota undergoes 
swarming, which is an event when certain types of sea worms 
congregate in abundance around the surface of the water to 
mate. People usually catch laor using simple tools of 2 pieces 
of wood or bamboo and fine gauze, the community calls it 
kareng-kareng. This laor is phototaxis positive, namely 
towards the light so that in the process of catching people, 
people use torches to attract worms to their fishing gear. 
Furthermore, the caught laor is accommodated in a holding 
container and then cooked into lawar laor products or made 

bakasang.30,31 

The results of the proximate analysis showed that the protein 
content of laor flour was 29.8%, fat was 3.17%, Fe was 3.149 
ppm and Zn was 2.439 ppm. Latumahina reported the fresh 
laor protein content of 13.92% and 1.01% fat while Tapubolon 
et al. reported that fresh laor protein content was 13.73% and 
fat was 0.32%. By doing flour, it can increase the density of 
nutritional value in the sea.31,32 

So far, laor is still limited to being processed into lawar laor 
and petang laor, so efforts are needed to diversify the 
processed laor. Diversification of processed seafood aims to 
increase the added value of fresh seafood and also to 
overcome the perishable nature of the fish. Laor flour 
processing is a form of diversification of processed products 
and laor flour including intermediate processed products that 
can be added to other processed products.25,33 

The FAO/WHO/UNICEF organization emphasizes the use of 
local foods in formulating and follows the following principles 
high nutritional value; acceptability; low prices, and using local 
foods. The use of locally available food ingredients is an 
alternative choice for making formula foods, especially in 
developing countries, where nutritional problems are mostly 
caused by inadequate food intake, due to the inability of 
parents and families to get the right food (especially animal 
source foods). The selection and combination of appropriate 
household food ingredients can be used to formulate multi-
mixtures that can be used as household-based food 
additives.34,35 

Laor Sticks Nutrition 

Nutritional value is the value possessed by certain foods as 
seen from the nutrients contained in these foods per serving 
or per 100 g. 

Energy 

Energy in food is obtained from carbohydrates, proteins and 
fats in foodstuffs. By using the Atwater factor, the energy value 
of the food can be determined through calculations according 
to the composition of carbohydrates, fats and proteins as well 
as the physiologic energy value of the food.36 

The results of this study showed that the highest energy levels 
were group F3 (15% laor flour) with an average of 504.42 
kcal, then F2 (10% laor flour) an average of 491.79 kcal and 
the lowest was the F1 group (laor 5 flour). %) an average of 
486.91 kcal. The energy content in the laor sticks is mostly 
obtained from enbal and wheat flour. Enbal is a type of 
traditional food for the people of the Kei Islands (Southeast 
Maluku Regency and Tual City) which is made from bitter 
cassava/cassava (Manihot esculenta Crantz). Enbal is one of 
the food sources of energy because it contains high 
carbohydrates. 

Laor sticks made from thickened flour, wheat flour, laor flour, 
Moringa leaf flour, butter and eggs have very high nutritional 
content in the form of protein, carbohydrates and fat so they 
are a good source of energy and can contribute energy for 
toddlers. Carbohydrates, protein, and fat are sources of energy 
that are needed by the body to do work. Optimal metabolism 
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of nutrients depends on the availability of other nutrients, 
namely vitamins and minerals. Laor sticks meet the 
requirements as additional food for underweight toddlers, 
which is a minimum of 400 kcal. 

Protein 

Protein is an important component of body tissues. Protein is 
an important nutrient for growth. Proteins consist of long 
chains of amino acids, which are linked to each other in 
peptide bonds. Amino acids consist of elements of carbon, 
hydrogen, oxygen and nitrogen, some amino acids in addition 
to containing elements of phosphorus, iron, iodine and 
cobalt.37,38 

Among many nutrients, protein content is one of the most 
important criteria for evaluating food quality. Protein is an 
essential constituent of food for a number of different reasons 
such as growth, replacement of metabolic losses and tissue 
damage. Protein is a source of energy, and contains essential 
amino acids needed for human health.22,39 

There are two factors that determine the nutritional value of a 
protein, namely: (1) its digestibility or digestibility value and 
(2) its essential amino acid content. Proteins that are easily 
digested (hydrolyzed) by digestive enzymes, and contain 
complete and balanced essential amino acids are proteins with 
high nutritional value.40 

In this study, the protein content of the sticks was 8.76 – 10.75 
g and the highest protein content was the F3 group with an 
average of 10.75 g and the lowest was the F1 group with an 
average of 8.76 g. The substitution of laor and Moringa leaves 
on the sticks added to the protein content, the greater the 
concentration of laor the higher the protein content. This is 
due to the high protein content in laor flour, which is 29.8%, 
besides that, laor contains complete amino acids. Fish and 
seafood (laor) are sources of complete and high-quality animal 
protein due to their high range of essential amino acids, high 
digestibility and absorption, because fish contains unsaturated 
fatty acids where the fatty acid bonds have double bonds that 
are easily released during the digestive process. The protein 
fiber is shorter and the proportion of connective protein 
(collagen) is much lower than that of livestock. Fish and laor 
are also rich sources of minerals.25 

Laor sticks meet the quality requirements for additional food 
for toddlers, namely at least 4-5 g, so they are suitable for 
consumption by toddlers, but when compared with the results 
of Arfiyanti's research on the formula of snakehead fish 
cookies as additional food for pregnant women in the second 
trimester, the protein content is 26.7g higher than the instant 
papeda formula.41 Fish meat protein is unstable and has 
properties that can change with changing environmental. Fish 
protein content in both wet and dry bases can change 
depending on the type of species and processing method.42 

The results of amino acid testing of laor flour produced 10 
essential amino acids and 8 non-essential amino acids. The 
essential amino acids contained in laor flour are histidine 
0.98%, threonine 2.40%, arginine 19.39%, thryptophan and 
methionine 1.35%, valine 2.09%, phenylalanine 1.58%, 
isoleucine 1, 84%, leucine 3.07%, lysine 5.45%. Non-essential 
amino acids contained in laor flour are aspartic 3.96%, 
glutamic 5.57%, asparagine 0.14%, serine 2.43%, glutamine 
<0.05, glycine 3.39%, alanine 3.08 %, tyrosine 4.50%. The 
content of essential amino acids in laor flour is higher than 
that of eggs and milk. 

Carbohydrates  

Carbohydrates play an important role because they are the 
main source of energy from the human diet. The main role of 

carbohydrates in the body is to provide glucose for body cells, 
which is then converted into energy. Carbohydrates also give 
food a sweet taste, especially mono and disaccharides.43 The 
main source of carbohydrates in stik laor is from the 
carbohydrate content of enbal flour and wheat flour. The 
highest carbohydrate content was the F1 group (5% laor) with 
an average of 63.46 g and the lowest was the F3 group with an 
average of 58.54 g. The average carbohydrate content in the 
four stick formulas meets the requirements as additional food 
for toddlers, which is 43-44g. Although the number of calories 
produced by 1 gram of carbohydrates is only 4 kcal, when 
compared to protein and fat, carbohydrates are a cheap source 
of calories. Carbohydrates are broken down into simple sugars 
such as glucose, which pass easily across the placenta and 
provide energy to support the growth of the baby during 
pregnancy.44 

Fat 

Fat is an important part of nutrition obtained from food. Fat is 
a source of energy, essential fatty acids, and fat-soluble 
vitamins (A, D, E, and K). In addition, dietary fat has an 
important role in promoting good health and improving the 
sensory quality of food.45,46 

The highest fat content was the F3 group (laor 15%) with an 
average of 25.39 g and the lowest was the F1 group with an 
average of 22.30 g. In 100 g of laor flour contains 3.17 g of fat, 
so there is a tendency to increase the fat content with the 
greater the proportion of laor. 

The content of unsaturated fatty acids in laor is palmitoleic 
acid (C16: 1, n-7) : 16 mg, oleic acid (C18: 1 n-9) : 56 mg, 
linoleic acid (C18: 2, n-6) : 15 mg, alpha-linolenic acid (C18: 3, 
n-3) : 14 mg, 11-eichosanoic acid (C20: 1, n-9) : 14 mg, 
arachidonic acid (C20: 4, n-6) : 164 mg , EPA (C20:5, n-3) : 58 
mg, DHA (C22:6, n-3) : 21 mg.47 

During pregnancy the need for omega-3 fatty acids increases 
more than normal to support fetal growth, especially the brain 
and eyes, therefore it is important to supply omega-3 fatty 
acids to the fetus in sufficient quantities during pregnancy. To 
optimize pregnancy outcomes and fetal health, it is 
recommended for pregnant women to consume at least 200 
mg of DHA per day.48 

According to the Regulation of the Minister of Health of the 
Republic of Indonesia number 51 of 2016 concerning 
additional food standards for underweight toddlers, the 
nutritional composition in 100 g of product, the minimum 
content of total fat is 10 - 18 g. The fat content of laor sticks is 
higher than the standard additional food for thin toddlers. 

Iron 

Iron has many functions in the human body including assisting 
muscles in storing and using oxygen, playing a role in protein 
and enzyme function, and supporting metabolic support. Iron 
in the diet can be in two different forms, namely heme or 
nonheme. Foods of plant origin contain iron only in the 
nonheme form, while foods of animal origin contain iron in 
both heme and nonheme forms.49,50 

In this study, the highest iron level was in the F3 group with an 
average of 1.050 mg and the lowest was in the F0 group with 
an average of 0.721 mg. The substitution of laor and moringa 
leaves on sticks increases the iron content, the greater the 
concentration of laor and moringa leaves the higher the iron 
content, this is because the iron content in laor and moringa 
leaves is quite high. In 100 g of laor flour contains 3.149 mg of 
iron. 

Iron is a micro mineral that is important in the formation of 
hemoglobin. In infancy, iron deficiency can cause cognitive and 
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physical impairment and increase the risk of death. This is 
because iron plays a role in circulating oxygen to all body 
tissues. If oxygenation to bone tissue is reduced, then the 
bones will not grow optimally so the risk for experiencing 
growth disorders is higher. Iron deficiency can also have an 
impact on the occurrence of iron nutritional anemia and can 
negatively affect brain function, resulting in decreased 
children's learning achievement.51,52 

Zinc 

Zinc plays a role in cell division, cell growth, wound healing, 
and the breakdown of carbohydrates. Foods of animal origin 
contain zinc with high bioavailability.13,53 In this study, the 
highest zinc level was in the F3 group with an average of 0.293 
mg and the lowest was the F0 group with an average of 0.201 
mg. Laor substitution on the sticks increases the zinc content, 
the greater the concentration of laor the higher the zinc 
content, this is due to the zinc content in the seafood being 
higher than skipjack tuna. In 100 g of laor flour contains 2.439 
mg zinc levels, while in skipjack tuna it is 1.829 mg. The 
calcium content in the two sticks did not meet the standard for 
additional food for toddlers 6 – 59 months in the thin category. 

Calcium 

Calcium is a very important mineral for the human body. The 
main function of calcium is to fill the density (density) of 
bones. Calcium also plays a role in the formation of teeth. 
Calcium is needed for blood clotting, nerve transmission, 
muscle stimulation, acid-base stability (pH) of blood, and 
maintaining water balance. Calcium also plays an important 
role in enzyme reactions, blood pressure, and preventing colon 
cancer, so calcium is very important in life and health. The 
results of the analysis of the calcium content of the sticks 
produced in this study showed that F0 (fish sticks) was 354.8 
mg, while in F1 (5% laor sticks) it was 695.5 mg, F2 (10% laor 
sticks) was 600.1 mg, F3 (15% laor stick) of 801.1 mg. The 
calcium content in the four sticks met the standard standard 
for additional food for toddlers 6-59 months in the lean 
category, namely 225-450 mg. In the four samples of sticks 
with the addition of laor flour and Moringa leaves can be used 
as additional food for toddlers 6 - 59 months in the 
underweight category to meet the nutritional needs of 
toddlers. 

Laor stick acceptability 

Organoleptic test is a scientific method used to generate, 
measure, analyze, and interpret responses to perceived 
products through the senses of sight, smell, touch, taste, and 
hearing. Organoleptic tests were carried out on four 
parameters, namely color, aroma, taste, and texture because 
whether or not consumers like a product are influenced by 
color, smell, taste, and oral stimulation. 

The results of the organoleptic test show that the panelists 
(consumers) accept the product. The assessment is carried out 
using a hedonic scale that shows the level of panelists' 
preference for the product on a scale of 1 to 4. 

Color  

In food products, consumers often judge the initial quality of 
the product by its color and appearance. The appearance and 
color of these products are the main indicators of perceived 
quality. Color is a perception in the brain that results from 
detecting light after it interacts with an object. The perceived 
color of an object is influenced by the physical and chemical 
composition of the object, the spectral composition of the light 
source that illuminates the object, and the spectral sensitivity 
of the consumer's eye.54 

The average value of the panelists' preference for color 

attributes is the highest in the F0 group, which is 3.50, 
including an assessment between like to very like, then the F1 
group is 3.23 (likes), the F3 group is 3.17 (likes) and the 
lowest is the F2 group is 3.13 (likes). Giving laor flour and 
Moringa leaves affects the color of the sticks because Laor 
flour and Moringa leaves are green. 

Taste  

Taste is an important parameter in evaluating the acceptability 
of a food product. A food product that is attractive and has a 
high energy content but tastes bad may not be acceptable.55 
Taste involves more of the five senses of the tongue. Taste 
sensing can be divided into four main tastes, namely salty, 
sour, sweet and bitter. 

The average value of the panelists' level of preference for the 
highest taste attribute in the F2 group is 3.67, including the 
rating between like to very like and the lowest rating in the F1 
group is 3.07 like category. Friedman test results showed that 
the provision of laor flour (Eunice viridis) had a significant 
effect (p < 0.05) on the panelists' preference level on the taste 
attribute of the sticks. The addition of laor flour adds a savory 
taste to the sticks. 

Fishery products have a unique taste associated with the extra 
active components. The active components of this flavor 
include several free amino acids such as glutamate, glycine, 
alanine, arginine, and nucleotides such as inosine 5'-
monophosphate (IMP), adenosine 5'-monophosphate (AMP), 
and guanosine 5'-monophosphate (GMP). Evaluated creatinine 
and lactate in dried skipjack tuna as flavor-activating 
components. Taste is very specific and varies with species, 
differences in concentrations of flavor-producing components 
in different parts of the body, chemical structure and active 
components, seasonal habitats and species habitats. 

Aroma  

Aroma is an integral part of the taste and general acceptance 
of a food before it is put into the mouth. Therefore, this 
parameter is very important when testing the acceptability of 
formula foods. Aroma is generally considered to consist of 
volatile components that are felt in the nose, either through 
the nostrils (orthonasally) and from inside the mouth.55 

The average value of the panelists' preference level for the 
aroma attribute was the highest in the F2 group, which was 
3.63, including the rating between like to very like, while the 
lowest was in the F0 group, which was 3.03 in the like 
category. The proportion of laor has an effect on the aroma of 
the sticks in the formulas F1, F2 and F3, the laor flour added is 
5%, 10% and 15%, respectively. Fresh laor which has an 
aroma like squid, after the drying process gives rise to a 
fragrant aroma that is liked by the panelists. Friedman test 
results showed that the provision of laor flour (Eunice viridis) 
had a significant effect (p < 0.05) on the panelists' preference 
level on the stick aroma attribute. 

In marine fish and seafood, the production of trimethylamine 
from trimethylamine oxide by microorganisms causes an 
increase in fishy taste. The chemical changes of volatile 
carbonyls during storage and processing contribute to the 
various flavors of fish. Taste is related to fish species 
associated with the occurrence of specific compounds, many of 
which are accumulated from the environment through the 
food chain.56 

The smell of fresh fish is common in the first few days after 
catching. After that, oxidation products and microbial 
metabolites dominate the fish aroma. The compounds 
associated with the aroma of fresh fish are mostly 6-, 8-, and 9-
carbon aldehydes, ketones and alcohols derived from the 
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characteristic unsaturated fatty acids of fish with lipoxygenase 
activity.57 

Texture  

Food texture is important for consumer acceptance. However, 
unlike color and taste, texture is often used by consumers not 
as an indicator of food safety, but as an indicator of food 
quality. In some foods, perceived texture is the most important 
sensory attribute of the product. Many surface characteristics 
of food products not only affect the perceived appearance of 
the product but also affect the perception of texture.54 

Texture is one of the properties of materials or products that 
can be felt by touching the skin or by tasting. Food textures 
include smooth, chewy, thick and others. The average value of 
the panelists' preference for the highest texture attributes in 
the F0 and F2 groups is 3.33, including an assessment between 
like to like very much. Friedman test results showed that the 
provision of laor flour (Eunice viridis) had no significant effect 
(p > 0.05) on the panelists' preference level on the texture 
attribute of the sticks. 

CONCLUSION 

Based on the results of the study, it can be concluded: 

1. Stick formula using laor (Eunice viridis) 15% (F3) has 
higher energy, protein, fat, calcium, iron and zinc content 
than other stick formula. 

2. Stick formula using laor (Eunice viridis) 10% (F2) has the 
best acceptability in terms of color, taste, aroma and 
texture 

3. Giving laor sticks (10% laor flour) increased energy, 
protein and calcium intake significantly 
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