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Abstract. Amylase produced by bacteria or bacteria amylase is an enzyme that can
hydrolyze starch to sugar. Amylase-producing bacteria can be found in seawater, volcanic
craters, compost, and hot springs. Hot springs are a potential place as a source of amylaseproducing bacteria. Indonesia has many hot springs such as Pariangan hot springs. The
temperature of Pariangan hot spring between 47-50°C and pH ranged between 8.4-9.0. This
caused Pariangan hot springs have a high level of bacterial diversity. Isolation and screening
of thermo-alkaliphile amylase producing bacteria originating from Pariangan hot spring have
been successfully performed. There were 4 isolates of 1 bacterium isolate with the highest
activity, i.e. isolate MGPR3.1. Physiological properties and optimization medium of amylase
activity are unknown. The aim of the study was to determine the physiological properties and
increase the amylase activity produced by MGPR3.1 isolates. The results showed that
MGPR3.1 isolates were Gram-positive and belonged to Bacillus sp.
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Introduction
Amylase produced by bacteria or bacteria amylase is an enzyme that can hydrolyze starch
to sugar (Megahati et al., 2017). Amylase-producing bacteria can be found in seawater,
volcanic craters, compost, and hot springs. Hot springs are a potential place as a source of
amylase-producing bacteria. Indonesia has many hot springs, such as Semurup hot springs,
Ciater hot springs, Rimbo Panti hot springs, Sumedang hot springs, and Pariangan hot springs.
The temperature of Pariangan hot spring between 47-50 ° C and pH ranged between 8.4-9.0.
This caused Pariangan hot springs have a high level of bacterial diversity (Indriati et al., 2018).
Therefore, bacteria from the Pariangan hot spring are known as thermo-alkaliphile bacteria.
Thermo-alkaliphile bacteria have the potential in the food and non-food industries.
In the field of food industry, amylase plays a role in the manufacture of glucose syrup,
bread making, and baby food. In the field of non-food industry, amylase plays a role in the
paper industry, leather tanning, pharmaceuticals, textiles and detergent additives (Indriati and
Megahati 2018). Amylase is one of the three largest industrial groups enzymes and accounts
for approximately 65% of the world enzyme (Abdullah et al., 2014). Isolation and screening of
amylase producing-bacteria originating from Pariangan hot spring, West Sumatra province has
been successfully performed. There were 4 isolates of 1 bacterium isolate with the highest
activity, i.e. isolate MGPR3.1. Physiological properties and optimization results of the medium
to amylase activity are unknown. The aim of the study was to determine the physiological
properties and increase the amylase activity produced by MGPR3.1 isolate.
Methods
1. Characterization of isolate MGPR3.1
Characterization of bacteria is done through macroscopic observation, ie observation of
colony form from bacteria, colony edge, elevation, surface, and colony pigmentation.
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Microscopic observation was done through observation of bacterial cell forms, spore staining
and reaction to Gram staining (Hadioetomo, 1993).
2. Physiology properties of isolate MGPR3.1
Physiology properties of bacteria were performed by biochemical tests, such as TSIA,
Catalase, Oxidase, Indole, Citrate Urea, Lactose, Glucose, Sucrose, Mannitol, MR, VP, OF,
Arabinose, Nitrate, and Gelatin (Cowan, 1977).
Results and Discussion
Isolation of thermo-alkaliphile bacteria originating from Pariangan hot springs has been
successfully carried out. 4 isolates and 1 isolate with the highest activity were obtained namely
MGPR3.1 isolates.
1. Characterization of isolate MGPR3.1
Characterization results show that MGPR3.1 isolates have white colonies, round, flat
elevation, slippery edges. Characterization of CS3.1 bacterial isolates derived from compost
showed that irregular shapes, grooved edges, and elevated elevations (Megahati, 2018). The
result of Gram staining and biochemical properties showed that MGPR3.1 isolates were
classified to Gram-positive and have spores (Figure 1).

Figure 1. Results of Gram staining
2. Physiology properties of isolate MGPR3.1
The results of the physiological properties of MGPR3.1 isolates belonged to Bacillus sp
(Table 1). Bacillus sp is a rod-shaped bacteria, has endospores, and is aerobic. The results of
research by Al-Johani et al., (2017) showed that bacteria isolated from Al-Ain Alhara hot
spring located at Gazan, KSA belonged to Bacillus sp and were rod-shaped, had endospores,
and aerobic.
Table 1: The results of a test of physiology properties
No.
Test of biochemical
Result
properties
1
TSIA
Red / yellow
2
Catalase
+
3
Oxidase
4
Indole
5
Urea
+
6
Citrate
7
Lactose
8
Glucose
+
9
Sucrose
10
Mannitol
+
11
MR
+
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12
14
15
16
17
18

VP
OF
Arabinose
Nitrate
Gelatine
Xylose
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+
+
+
-

The physiological properties of thermophile bacteria originating from the hot springs of
Semurup, Kerinci, Indonesia shows that the bacteria belong to Bacillus sp (Megahati, 2018).
Bacillus sp is a bacterium that can adapt to extreme environments because Bacillus requires
simple nutrition (Khiyami et al., 2012). Bacillus was isolated from all explored sites, the
presence of Bacillus in all cases was due to its ability to move high rates and their resistance to
harsh environmental conditions (Connor et al., 2010). Bacillus is motile (nonmotile reactions
sometimes occur), producing spores that are usually resistant to heat, aerobes (some facultative
anaerobic species), positive catalase, varying oxidation, and classified as Gram-positive
(Megahati, 2018). Most of Bacillus is a mesophyll bacterium that grows with an optimal
temperature between 30-45 ° C, although there are some that belong to the thermophile group
with optimal temperatures of 65°C. Bacillus is known to produce various extracellular enzymes
and can be used in various industries (Annamalai et al., 2011).
Conclusions
The results showed that thermo-alkaliphile MGPR3.1 bacterial isolates were Grampositive bacteria and belonged to Bacillus sp.
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