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Abstract. Urea Molasses Block (UMB) is a supplementary food composed
of several nutritious feed ingredients needed by livestock. However, the
texture is easily damaged, broken, so that the adhesive is needed. Adhesives
commonly used are cement but are not safe to use so natural adhesive
materials such as sago, cassava, tapioca can be used because they have a
relatively high starch content. The purpose of the study was to evaluate the
physical characteristics of UMB by using different adhesives. This study
uses a completely randomized design factorial pattern consisting of three
replications with two factors. The first factor is the type of adhesive P1 =
cement; P2 = cassava; P3 = tapioca and P4 = sago. The second factor of
storage time is W1 = 0 days; W2 = 7 days and W3 = 30 days. The results of
this study indicate that the addition of different adhesives had no significant
effect (P> 0.05) on water content and UMB density but had a significant
effect (P <0.05) on the storage duration. The addition of different adhesives
had a significant effect (P <0.05) on water absorption and UMB storage
time. The conclusion of this study is that UMB with the use of sago flour
adhesives has the best moisture content, density and water absorption and
can last for 30 days.

1 Introduction

Ruminant have the ability to convert low quality feed ingredients into ingredients with
high nutritional and economic value. Feed is one of the main factors related to weight gain
in livestock because it plays a role in natural tissue formation. However, the nutritional
contained in the feed is sometimes not optimally fulfilled. If that happens, livestock needs
will not be met so that the productivity will decrease.

Livestock productivity can be increased by providing additional feed. Supplements in
feed are needed to increase the efficiency of feed digestion so that livestock have the ability
to digest nutrients optimally from the makeshift feed Meeting the needs of livestock can not
only be met by providing forage. The feed does not guarantee the fulfillment of the needs of
micro elements such as minerals, vitamins, certain amino acids which can be obtained by
providing additional feed. One type of additional feed that can be given is Urea Molasses
Block (UMB).
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Urea Molasses Block is a supplement feed composed of several nutritious feed
ingredients needed by livestock to increase growth and development. In addition, UMB can
also increase the digestive efficiency of livestock by increasing microbial growth in the
rumen which will help livestock break down and absorb feed nutrients.

UMB in its handling in the field often experiences a texture that is quickly damaged,
broken, or crushed so that the right adhesive (binder) is needed in the manufacture of UMB.
Adhesives are materials used to make the materials used stick together. One of the adhesive
materials commonly used in the manufacture of UMB is cement. Cement is used to produce
UMB which is hard and contains minerals, especially calcium which is quite high. However,
its use needs to be limited because it can lead to the deposition of heavy metals in animal or
livestock tissues [1]. So we need a natural adhesive material that is safe for consumption for
livestock. Natural adhesives such as sago, cassava, tapioca flour can be used because they
have a fairly high starch content. Therefore, research is needed to determine the
characteristics of Urea Molasses Block (UMB) using different adhesives.

2 Research methods

2.1 Research Materials

The tools used are stirrers, basins, pans, stoves, UMB printers, analytical balances, rulers,
and ovens. The materials used are molasses, urea, cement, cassava, sago flour, tapioca flour,
rice bran, mineral mix, lime, salt, water, plastic and label paper. The materials used in the
manufacture of Urea Molasses Blocks can be seen in Table 1.

Table 1. Materials used in the manufacture of Urea Molasses Blocks

No. | Material (%) | Amount (kg)
1 Urea 5 0,45

2 Molasses 25 2,25

3 Rice bran 50 4,5

4 Mineral mix 2 0,18

5 Salt 3 0,27

6 Lime (CaCO3) 5 0,45

7 Water 5 0,45

8 Cement/ Tapioca Water/Sago/Cassava | 5 0,45

Total 100 | 9

2.2 Research procedure

The research begins with preparing the tools and materials to be used. Then weigh the
feed ingredients, namely molasses, urea, rice bran, adhesives (cement, cassava flour, sago,
tapioca), mineral mix, lime and salt. Heat molasses, urea, and adhesive (cement/chips/sago
flour/tapioca flour) for the first mixture. Mix rice bran, salt, mineral mix, and lime for the
second mixture. Mix the first and second mixture thoroughly and put it into the mold that has
been provided. Dry the UMB and then pack it in plastic for storage. Measuring parameters
on the shelf life of 0, 7 days and 30 days. This study used a factorial experiment based on a
completely randomized design with three replications.

The first factor is the four types of adhesive materials, namely:
P1 : Urea Molasses Block with cement
P2 : Urea Molasses Block with cassava



BIO Web of Conferences 177, 01008 (2025) https://doi.org/10.1051/bioconf/202517701008
ISISM 2024

P3 : Urea Molasses Block with tapioca
P4 : Urea Molasses Block with sago

The second factor is the four lengths of storage, namely:
W1 : 0 days

W2 :7 days

W3 : 30 days

2.3 Research Parameters

1. Moisture Content

The working procedure for analyzing moisture content using the drying method (oven) is that
the porcelain cup to be used is first sterilized in the oven at 130°C, then cooled in a desiccator
for 15 minutes and weighed (x). Carefully weigh approximately 1 gram of bran (y) and put
it in a porcelain cup and then put it in the oven at 130°C to dry overnight. The porcelain cup
containing the sample was in the oven, cooled in a desiccator for 30 minutes, then weighed
(z) (SNI 01-2891-199)

Dry matter content (%) =2Z-X x 100%
Y
Water content (%) = 100% - DM

Note

X : Weight of empty cup (gram)

Y : Sample weight (gram)

Z : Weight of the cup after baking containing the sample (grams)

2. Density

Density is an important factor in measuring physical properties as a guide to obtain an idea
of the strength of the feed. Density can be calculated by the formula [2]:

Density (gram/cm’) = KL

r2x T
Note :
W = sample weight (grams)
n=3.14cm

r = sample radius (cm)
T = sample thickness (cm)

3. Water Absorption

Water absorption was obtained from measuring the weight before and after immersing the
sample in water for 5 minutes and draining it until no water dripped from the sample for +
10 minutes. The calculated absorption value can be calculated using the formula [3]:

Water Absorbency (%) = (BB - BA )x 100%
BA

Note :
BB = final weight (grams)
BA= initial weight (grams).
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3 Results and Discussion

The results of the characteristic test of urea molasses blocks with the addition of different
adhesives can be seen in Table 2.

Table 2. Water content, density and water absorption of UMB with the addition of different adhesives

Type of Storage Time Moisture Content | Density Water Absorbency
Adhesive (%) (gram/cm®) (%)
Pl ! 14,44 + 1,49 0,18 + 0,01 18,07 £ 0,68
w2 11,67 £5,77 0,18 +£ 0,01 10,00 + 6,00
W3 11,67 + 2,89 0,20 + 0,01 8,67 £+ 3,06
Average 12,59 + 3,59 0,19 £+ 0,01% 12,25 + 5,56
P2 ! 14,16 £ 2,91 0,17 £ 0,01 16,59 + 0,93
W2 11,67 £ 2,89 0,17 £ 0,01 18,00 £ 7,21
w3 10,00 £ 0,00 0,16 £ 0,02 10,00 + 2,00
Average 11,94 + 2,74 0,17 £0,01* 14,86 + 5,28®
P3 Wl 13,58+ 245 0,18 £ 0,02 17,88 + 1,45
w2 10,00 + 5,00 0,18 £ 0,02 20, 00 + 8,72
W3 13,33 £ 2,89 0,18 £ 0,02 1333 £ 1,15
Average 12,31 + 3,58 0,18 +£0,01° 17,07 + 5,34°
P4 Wl 13,01 + 1,67 0,19 £ 0,01 18,82 £ 0,71
w2 8,33+2,89 0,18 £ 0,01 15,33 + 8,08
W3 8,33 +2,89 0,21 £ 0,01 8,00 + 2,00
Average 10,34 + 4,33 0,19 £0,01° 14,05 + 6,35%
Average Wl 13,80+ 1,972 0,18 £ 0,01 17,84 + 1,19°
w2 10,41 + 3, 96" 0,18 £ 0,01 15,83 +7,55°
W3 10,83 +2,89° 0,19 + 0,02 10,00 + 2,83*

Note: P1 = UMB with 5% cement; P2 = UMB with 5% cassava; P3 = UMB with 5% tapioca, P4 =
UMB with 5% sago. a,b,c : Means with different letters in the same column for each factor, significantly
different (P<0.05)

3.1 The Effect of Adhesives on Moisture Content of Block Urea Molasses

The results of the analysis of variance showed that the use of different adhesives had no
significant effect (P>0.05) on the moisture content of UMB but storage time had a significant
effect (P<0.05) on moisture content, but there was no interaction between the type of adhesive
and the duration storage of UMB water content. Further test results showed that the water
content at 7 days and 30 days of storage was not different but different from 0 days of storage.
This shows that the adhesive materials cassava, tapioca and sago can be used as a substitute
for cement in UMB without affecting the water content of the UMB. This is supported by the
opinion of Retnani (2011) [2] which states that the ability to absorb water from each adhesive
depends on the type of adhesive used. All adhesive materials added to UMB experience a
decrease in water content over time. The highest water content was on the 30" day of using
tapioca (P3) while the lowest water content was the addition of sago (P4). This is because the
high amylose content in tapioca causes UMB to absorb more water. Sarifuddin (2016) [4],
states that the greater the amylose content, the drier, less sticky it will tend to absorb more
water. The water content from the research results of 5 — 13.33% is still within tolerance
conditions where microorganisms are still difficult to grow for some time. This is in
accordance with the opinion of Trisyulianti et al. (2003) [3] which states that the activity of
microorganisms can be suppressed at a water content of 11-14%. The water content obtained
was higher than Syahri's research (2018) [5] which used tapioca, polard and cassava flour.
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The higher the water content, the greater the possibility of being attacked by microorganisms.
On the other hand, the lower the water content, the higher the ability to defend against attacks
by microorganisms [6].

3.2 The Effect of Adhesives on the Density of Block Urea Molasses

The results of analysis of the variety of the effect of the type of adhesive material on
UMB density had a significant effect (P<0.05) but storage time had no significant effect
(P>0.05) on UMB density. There was no interaction between the type of adhesive and storage
time on the density of UMB. The results of Duncan's further test showed that the type of
cement adhesive was not different from tapioca and cement was not different from sago, but
was different from cassava. The results showed that the longer the storage, the higher the
density value in all treatments. The highest value was on the 30" day of storage using sago
adhesive (P4) and the lowest density value was the addition of cassava (P2) at 0, 7 and 30
days of storage. This is due to the high content of amylopectin in sago so that it absorbs water
in small amounts. According to Sarifuddin (2016) [4], the greater the amylopectin content,
the more wet it will be and tends to absorb a little water. According to Retnani et al. (2009)
[7], the increasing water content during the study caused more water to be filled in the room
so that the density decreased. High density will facilitate handling such as storage and shock
during transportation. Daud et al. (2013) [8] added that a low density will show a physical
form that is not too dense, causing air circulation in the pile during storage and can last only
a few storage times.

3.3 The Effect of Adhesives on Urea Molasses Block Water Absorption

The results of analysis of the variance of the effect of adding different adhesives had no
significant effect (P<0.05) on UMB water absorption. However, storage time had a
significant effect on water absorption. There was no interaction between adhesive type and
storage time on UMB water absorption. Further test results show that the water absorption
capacity of P1 (cement) is not different from P2 (cassava) and P4 (sago), but P3 (tapioca) is
not different from P2 (cassava) and P4 (sago) is not there is a difference in absorption. Storage
duration of 0 and 7 days did not differ but differed from 30 days of storage. This shows that
the absorption capacity of UMB with different adhesives at 0 and 7 days storage was the
highest compared to UMB stored at 30 days. Hermawan et al. (2015) [9] stated that water
absorption is inversely proportional to density. The higher the density, the lower the ability
to absorb water. High density will have empty space between smaller particles so that water
absorption will be less. The bond strength between individual particles will weaken during
immersion which causes the physical form to become weak. If exposed to livestock saliva, it
will easily expand and even collapse because it is able to release the pressure so that its
appearance cannot return to its original condition [10].

4 Conclusion

Urea Molasses Block using sago flour adhesive because it has the best moisture content,
density, water absorption and can last for 30 days of storage.
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