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ABSTRACT
Edible spoon is an edible spoon and is a biodegradable spoon. Foodstuffs that do not use
preservatives will be damaged more quickly or microbes grow faster, so there needs to be a coating,
Edible coating is a thin layer used to inhibit the humidity and migration of O2 and CO2 in handling
food. Carrageenan is hydrophobic which causes low product moisture and is a polymer of linear
galactant sulfate chains that have high potential as edible coating formers. The purpose of this
study was to determine the effect of adding edible coating kappa karaginan to the quality of edible
spoon products. This study uses an experimental method with a completely randomized design
consisting of five treatments and four replications. The results of the study of the total plate count
(TPC) value of the best with the lowest value at 1% treatment is 1.1 x 102 cfu /g. The best value of
water activity and water content was obtained with the lowest Aw value at 1% treatment, namely
Aw; 0.50 and the lowest water content of 3.89%. The best value texture analysis value at a
concentration of 4% hardness value is 5.26% and fracturability is 5.16%. The value of melting time
of the best value is 4% with a value of 13.92 minutes. Based on the appearance parameters, texture,
color, flavor, and taste of the overall highest value with a concentration of 4%.
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INTRODUCTION
The increase in the use of plastic is a result of the
development of industrial technology and
population numbers. The use of plastic material is
increasingly widespread because it is strong and is
not easily damaged by weathering. As a result of the
increased use of plastic, plastic waste is added and
causes environmental pollution (Proshad et al.,
2018). The increasing use of plastic, especially as
tableware or as a tablespoon, needs new
innovations to replace the spoon with a more
environmentally friendly one.
Edible spoon is an edible spoon and can only be
used once. Previous research was conducted by
Puspitasari (2018) for the manufacture of edible
spoon alginate with the addition of wheat flour,
sugar, salt, water, and alginate 2 gr as a substitute

for eggs. The results obtained have good texture
quality, but the quality of edible spoon products is
unknown. Alginate functions to strengthen product
texture (Abraham et al., 2018).
Dry food products can be stored for a long time
because the water content in the product is only a
little due to the high-temperature roasting process.
However, foodstuffs that do not use preservatives
will break faster or microbes grow faster (Inetianbor
et al., 2015). So that it is coating on edible spoon to
improve product quality.
According to Suput et al. (2015) Edible coating is
a thin layer made from edible ingredients and can
be used as an antimicrobial, antioxidant, flavor and
so on. Carrageenan is a polymer of a linear chain of
some galactan sulfate which has high potential as a
form of edible coating. Based on the explanation
above, a study was conducted on the manufacture
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of edible spoon which was given a coating from
carrageenan to determine the quality of edible
spoon products.
MATERIALS AND METHOD
Edible spoon made with flour, alginate flour
obtained from CV. Nurajaya Surabaya, sugar, salt
and water. While the materials used in the
manufacture of coatings include carrageenan kappa
flour obtained from CV. Nurajaya Surabaya and
aquades. This study was experimental using a
Completely Randomized Design (CRD) with 5
treatments and 4 replications. Edible coating
treatment includes P0 without coating, P1 giving 1%
coating, P2 giving 2% coating, P3 giving 3% coating,
and P4 giving 4% coating.
Making Edible Spoon
The stages of the process of making edible spoon
with the use of 185 gr flour formulation, 6 gr sugar,
4 gr salt, 100 mL water, and 2% alginate. All
ingredients are mixed to form a mixture then
printed to resemble a spoon. The product is in the
oven with a temperature of 100 ! for ± 2 hours.
Making Edible Coating
The production of edible coating was carried out
with a concentration of 0%, 1%, 2%, 3%, and 4%,
namely by dissolving carrageenan into distilled
water which was previously heated at 80 oC for ± 15
minutes. Previously prepared kappa caraginan
coating solution was then applied to edible spoon
products by dipping edible spoon into carrageenan
solution at a temperature of 50 oC for ± 2 seconds
then placing it in a tray before being in the oven
with a temperature of 50 oC and storing the room
temperature (28-30 oC).
Test Method
The testing phase includes a total plate count (TPC)
test on the product after coating. Water content test
based on the AOAC method (2007) by the oven
method, Water activity test was carried out using
Aw meter based on the method of Utami et al.
(2017), Texture analysis was tested using the Texture
analyzer based on the method of Feili et al. (2013),
melting time test, and hedonic test based on SNI
(2011). Data from the results of testing edible spoon
products were analyzed using ANOVA (Variant
Analysis) then continued with Duncan’s Multiple
Distance test.

51

RESULTS AND DISCUSSION
Total Plate Count
Food safety from microbes is an important thing
that must be considered in preserving food or
extending its shelf life.
Table 1. Total Plate Count Test Results
Treatment

Average TPC Value (Cfu/g)

P0
P1
P2
P3
P4

5.1 x 102
1.1 x 102
3.0 x 102
6.5 x 102
2.2 x 103

Microbiological damage to dry food products is
generally caused by mold, during the roasting
process a number of microorganisms are reduced in
number but microorganism spores are still alive.
The best TPC value of edible spoon products is the
one that has the lowest bacterial growth value in the
treatment of 1% as much as 1.1 x 102. However, the
overall data on edible spoon products treated with
coatings is said to be safe for consumption.
According to Utami et al. (2017) the existence of
coatings in the form of edible coating makes the
transfer of oxygen from the environment to the
product can be inhibited so that the growth of
aerobic bacteria is also inhibited. According to the
Indonesian National Standardization (2011) the
maximum Total Plate Number (ALT) value for
biscuit products is a maximum of 1 x 104 cfu/g so
that edible spoon products are still safe for
consumption.
Water Activities
Activity water (Aw) or water activity is the amount
of free water available and can be used for microbial
growth in food.
Table 2. Results of Testing Water Activities
Treatment
P0
P1
P2
P3
P4

Average Aw ± SD
0.51c± 0.002
0.50c± 0.006
0.57b± 0.053
0.58ab± 0.054
0.62a± 0.008

Storage time is influenced by water activity and
water content in food. The value of water activity of
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edible spoon products is increasing with the
provision of more carrageenan coatings, but the
overall data shows that the value of water activity of
edible spoon products is low. According to Utami et
al. (2017) Various microorganisms have a minimum
Aw value in order to grow well, for example
bacteria Aw: 0.90; yeast Aw: 0.80-0.90; Aw mold:
0.60-0.70.
Water Content
The value of water activity (Aw) is closely related to
the water content in the food to the product storage
power.
Table 3. Result of Testing Water Content
Treatment

Average Water Content (%) ± SD

P0
P1
P2
P3
P4

4.74b± 0.39
3.89c± 0.72
4.08bc± 0.30
4.36bc± 0.29
5.71a± 0.48

Melting time is the time needed to maintain the
shape of the texture and the time it melts is marked
by the product starting to expand and be flexible
when in hot water.

Treatment

Texture Analysis
Water content in food products can affect the texture
of the product produced. Texture analysis includes
the value of Hardness and Fracturability.
Table 4. Result of Testing Texture Analysis

P0
P1
P2
P3
P4

Melting Time

Table 5. Result of Testing Melting Time

The value of water content which has decreased
with the added concentration of carrageenan, but
the overall data is still low. This is because the
application of edible carrageenan coatings can be a
barrier that has resistance to O2 and CO2 gases so
that it retains edible spoon products because air
humidity does not enter the edible spoon pores
which can cause bacteria to grow easily (Utami et al.
2017). According to the Indonesian National
Standardization (2011) the maximum water content
value for biscuit products is a maximum of 5%.

Treatment

alginate in the manufacture of edible spoon.
Alginate has good water-binding properties so it
can prevent hardening and fragility of dry food
(Subaryono, 2010).
Hardness and fracturability of biscuits depends
on water activity contained in food ingredients. In
addition, the use of a thicker carrageenan coating
causes the surface to become hard. The hard surface
causes the pressure to become hard so the hardness
value becomes high and the fracture power of the
product becomes low (Mahardika et al. 2014).

Average
Hardness
(kgf)±SD

Average
Fracturability
(kgf)±SD

4.25b± 0.40
4.40b±0.19
4.62ab± 0.28
5.09a± 0.70
5.26a± 0.38

4.03b± 0.11
4.46b± 0.07
4.50b± 0.40
5.16a± 0.65
5.15a± 0.72

The value of hardness and fracturability of edible
spoon products increases with increasing
carrageenan concentration. This is due to the use of

P0
P1
P2
P3
P4

Average Melting Time
(minute) ± SD
10.05c± 0.411
0.74bc± 0.361
1.29b± 0.921
3.20a± 0.871
3.92a± 0.44

The value of melting time in the treatment is
increasing. The addition of alginate to the
ingredients of edible spoon and carrageenan as
coatings can slow down the melting time of edible
spoon products. According to Mulyani et al. (2017)
Alginate is able to regulate the balance of the
emulsion with the binding and protection of
colloids.
Addition of high stabilizer concentrations will
cause slow melting (Mulyani et al., 2017). Edible
Coating from carrageenan functions as a stabilizer
that can improve the texture and bind the water
more so that the product does not melt quickly.
Hedonic
Hedonic value is used to measure the level of
preference of panelists.
Appearance describes the overall assessment of
the appearance of edible spoon products.
Appearance is influenced by the product moisture
content. Edible spoon has a low water content so it
has a good appearance. Edible spoon which is given
a coating looks shiny so that it looks nicer and
cleaner. According to Juhaimi et al. (2012) edible
coating can maintain product quality and can cover
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Table 6. Result of Testing Hedonic
Treatment

Average
Appearance

P0
P1
P2
P3
P4

a

6.44
6.64a
6.57a
6.52a
7.1a

Texture
a

6.28
6.56a
6.55a
6.71a
6.92a

the surface of the product perfectly when applied so
that it can make the product surface clearer,
transparent, shiny, and brighter.
The texture of edible spoon products has a
texture that is not too hard and crispy when eaten.
The oven process affects the texture of the product.
According to Khan and Saini, (2016) roasting
process helps in the formation of product texture,
the longer the roasting time will cause an increase in
viscosity because the water in the evaporating
material increases and the total dissolved solids
increase so that the viscosity will increase.
The flavor of a food is very influential on the
reaction of the level of preference of panelists. The
aroma of edible spoon products has a delicious
aroma that comes from applying butter to the
product before being in the oven. According to Ayub
et al. (2013) the flavor of biscuits formed during the
oven process. Because volatile compounds
evaporate so that the flavor of the material is partly
lost due to cooking. The flavor of biscuits can also be
caused by various components of other ingredients
in dough such as margarine, sugar, and floating
ingredients. The use of coatings can maintain the
aroma of food.
Color is a very important attribute because it can
arouse consumer interest related to appetite and
play an important role in receiving food products
(Abraha et al. 2017). The color parameter of the
edible spoon product has a brownish color. The
color of the product comes from the color of the raw
material used and the maillard process occurs
during roasting. According to Uthumporn et al.
(2015) the reaction between protein and
carbohydrates is responsible for the brown color
and physical properties of bread products. Coating
can delay color changes
Taste is a sensory attribute in receiving food
products. Edible spoon products tend to taste more
savory, not too sweet and not too salty. The
treatment of dyeing materials in edible coating
solutions will not result in changing tastes

Flavour
a

6.26
6.64a
6.56a
6.76a
7.13a

Color
a

6.47
6.62a
6.51a
6.52a
6.74a

Taste
6.14a
6.55a
6.66a
6.58a
6.88a

compared to the coating treatment. Dyeing in edible
coating causes compounds that cause the taste of the
product to be retained by the edible coating (Khare
et al. 2016).
CONCLUSION
The best treatment in this study was edible spoon
coating with a concentration of 3%. The
administration of edible coating kappa carrageenan
has an effect on the value of water activity, moisture
content, texture analysis, and melting time but has
no effect on storability, namely the number of
bacteria in total plate count value and hedonic value
of edible spoon products compared to the control
treatment.
REFERENCES
Abraham, A., Afewerki, B., Tsegay, B., Ghebremedhin, H.,
Teklehaimanot, B. and Reddy, K.S. 2018. Extraction
of Agar and Alginate from Marine Seaweeds in Red
Sea Region. Internasional Journal of Marine Biology
and Research. 3(2) : 1-8.
Abraha, B., Mahmud, A., Admassu, H., Yang, F., Tsighe,
N., Girmatsion, M., Xia, W., Magoha, P., Yu, P.,
Jiang, Q. and Xiu, Y. 2018. Production and Quality
Evaluation of Biscuit Incorporated With Fish Fillet
Protein Concentrate. Journal of Nutrition and Food
Sciences. 8(6) : 1-13.
Ayub, M., Wahab, S. and Durraini, Y. 2013. Effect of
Water Activity (Aw) Moisture Content and Total
Microbial Count on the Overall Quality of Bread.
Internasional Journal of Agriculture and Biology.
5(3) : 274-278.
Feili, R., Zaman, W. and Abdullah, W. N. W. 2013.
Physical and Sensory Analysis of High Fiber Bread
Incorporated with Jackfruit Rind Flour. Food
Science and Technology. 1(2) : 30-36.
Inetianbor, J.E., Yakubu, J.M. and Ezeonu, S.C. 2015.
Effect of Food Additives and Preservatives on ManA Riview. Asian Journal of Science and Technology.
6(2) : 1118-1135
Juhaimi, F. A., Ghafoor, K. and Babiker, E. E. 2012. Effect
of Gum Arabic Edible Coating on Weight Loss,

54

AGUSTIN ET AL

Firmness, and Sensory Characteristics of
Cucumber ( Cucumis sativus L.) Fruit During
Storage. Pakistan Journal of Botany. 4(44) : 14391444.
Khan, A. and Saini, C. S. 2016. Effect of roosting on
Physicochemical and Functional Properties of
Flaxseed Flour. Cogent Engineering. 3(3) : 1-14
Khare, A.K., Robinson, J., Abraham, J., Rao, V.A. and
Babu, R.N. 2016. Utilization of Carrageenan, Citric
Acid and Cinnamon Oil as an Edible Coating of
Chicken Fillet to Prolong Its Self Life Under
Refrigeration Condition. Veterinary World. 9(2) :
166-175
Mahardika, B. C., Darmanto, Y.S. and Dewi, E.N. 2014.
Karakteristik Permen Jelly Dengan Campuran Semi
Refined Carrageenan dan Alginat Dengan
Konsentrasi Berbeda. Jurnal Pengolahan and
Bioteknologi Perikanan. 3(3) : 112-120.
Mulyani, D. R., Dewi, E. N. and Kurniasih, R.A. 2017.
Karakteristik Es Krim Dengan Penambahan Alginat
Sebagai Penstabil. Jurnal Pengolahan and
Bioteknologi Hasil Perikanan. 6(3) : 36-42.
Proshad, R., Kormoker, T., Md, S., Islam., M, A, Haque.,
Md, M, Rahman., dan Md, M, R, Mithu. 2018. Toxic
Effects of Plastic on Human Health and

Environment : A Consequences of Health Risk
Assessment in Bangladesh. Internasional Journal of
Heaalth. 6(1) : 1-5.
Puspitasari, U. 2018. Pengaruh Penggunaan Alginat
Terhadap Sifat Fisik dan Kimia edible spoon.
Universitas Airlangga. pp 1-97.
Subaryono. 2010. Modifikasi Alginat Dan Pemanfaatan
Produknya. Squalen. 5(1) : 1–7.
Standar Nasional Indonesia. 2011. SNI.2973:2011
Biskuit. Jakarta : Badan Standarisasi Nasional
Indonesia.
Suput, D. Z., Lazic, V. L., Popovic, S. Z., Hromis, D. N. M.
2015. Edible Film And Coating Sources Properties
And Application. Food and Feed Research. 42(1):
11–22.
Utami, R., Agustini, T. W. and Amalia, U. 2017. Aplikasi
Edible Coating Semi Refined Karaginan Terhadap
Daya Simpan Sosis Ikan Kurisi ( Nemipterus
nematophorus) Pada Penyimpanan Suhu Dingin.
Jurnal Pengolahan Dan Bioteknologi Hasil
Perikanan. 6(2) : 24–32.
Uthumporn, M., Woo, W.L., Tajul, A.Y. and Fazilah, A.
2015. Physico-chemical and Nutritional Evaluation
of Cookies with Different Levels of Eggplant Flour
Substitution. Journal of Food. 13(2) : 220-226.

