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Abstract

Ijen geopark is one of Indonesia's geoparks, which is located in East Java. A total of 153 bacteria have been isolated
from Pelangi Forest, which were then given the isolate code Isolate from Hutan Pelangi (IHP). These bacterial isolates
can be utilized in industries, including organic matter decomposer agents, plant biocontrol agents, and probiotics. To
ensure these bacteria are safe to use in various fields, they must be non-disease-causing (non-pathogenic). The
hemolysis reactions offer simple tests to ease the analysis of pathogenic bacteria. The study aimed to evaluate the safety
of bacterial isolates from Pelangi Forest based on their hemolysis reactions. Pathogenicity tests are performed through
hemolysis reactions. The hemolysis test is performed by inoculating bacterial isolates on blood agar media after
incubating for 48 hours. The results showed that as many as 123 (80.39%) bacterial isolates had type & hemolysis thus
being pathogenic, meanwhile as many as 30 (19.61%) bacterial isolates had type y hemolysis so they were non-

pathogenic.
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Introduction

ljen geopark, one of Indonesia's geoparks in
Bondowoso East Java, has an area of 4,723
kilometers. In this geopark, the Pelangi forest is one
of the biological sites that support natural
biodiversity (Rahardjo et al., 2021). Pelangi Forest
has a high vegetation diversity with a spot
dominated by Eucalyptus deglupta (Rahardjo et al.,
2021). The diversity of vegetation contributes to the
high diversity of bacteria. Arimurti et al. (2022)
reported a total of 153 bacteria isolates from
Pelangi Forest with Isolate code based on the origin
of from Hutan Pelangi (IHP). The 153 bacterial
isolated from Pelangi Forest have the potential to
be utilized in industries including organic matter
decomposer agents (Arimurti et al., 2017; Sutoyo et
al.,2019), plant biocontrol agents (Amaria et al.,
2023), and probiotics (Paramita et al., 2019).

A biosafety assessment is a crucial first step in the
management of microbial culture collection to
screen and determine unexpected potential, so it
must be non-disease-causing (nonpathogenic)
(Tarig et al., 2022). This pathogenicity test is
crucial so that the bacteria utilization will not be
harmful to the environment and the researcher. The
hemolysis test is a common method for the early
step in evaluating their safety to humans (Thakkar
et al.,, 2015, Sukmadewi et al. 2017). Bacteria

capable of hydrolyzing red blood cells in blood
media are indicated as pathogenic bacteria. The
previous study by Amaria et al. (2019) showed that
3 out of 35 bacteria (9%) isolated from the
Philippine-thung  plant  (Reutealis  trisperma
(Blanco) Airy Shaw) were presenting hemolysis
reactions. Another study by Triwidodo and
Listihani et al. (2021) showed of the 59 endophytic
bacteria that were isolated from Bambusa vulgaris,
Gliricidia sepium, and Ocimum tenuiflorum, 14
isolates (23.72%) underwent hemolysis.
Furthermore, 68 out of 95 bacterial isolates from
both rhizosphere and endophytes (71.57%)
exhibited a positive hemolysis reaction, as reported
by Amaria et al. (2023). The purpose of this study
was to obtain the hemolysis activity of bacterial
isolates from Pelangi Forest.

Materials and Methods

The research was conducted from May to August
2023 at the Biology Laboratory, Department of
Biology, Faculty of Mathematics and Natural
Sciences, Jember University. This study was
conducted using descriptive research methods. The
hemolysis test was performed by Gilligan (2013).
goat/sheep blood) using the streak method for 24—
48 hours of incubation at 28 °C. After an incubation
time of 48 hours, observations were made of the
formation of clear zones or changes in the colour of
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media around the bacterial colony to determine the
hemolysis reaction that occurred. Different colours
were noted to specify reaction types of hemolysis,
i.e., a dark or greenish-grey coloured zone around
the bacteria indicated partial lysis of the blood agar
known as a hemolysis reaction, a distinct, clear
zone referred to complete lysis of the blood agar or
B hemolysis reaction, and if no zone or colour
change observed around the bacterial colony
indicated negative or Y hemolysis reaction.

Results and Discussion

There are 123 out of 153 bacterial isolates (80.39%)
that showed positive hemolysis reactions (B),
meanwhile, 30 (19,61%) bacterial isolates showed
type y hemolysis on the blood agar medium, (Table
1; Figure 1). The results of this study revealed that
the bacterial isolates detected as positive hemolysis
were all B hemolysis. The transparent clear zone
surrounding the bacterial colony is a characteristic
of B hemolysis formed due to the complete lysis of
red blood cells in the medium. Lysis is caused by
toxic hemolysin produced by bacteria to destroy red
blood cells, causing the denaturation of
haemoglobin to form a colorless product (Gilligan,
2013).
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Figure 1. Clear zone surrounding colony indicated
R hemolysis activity of bacterial isolates
in blood agar media

Type P hemolysis is considered a determinant or

assesses the level of virulence and clinical

relevance related to their potential as human and
animal pathogens. Hemolysin compounds produced
by bacteria are important virulence factors

(Mogrovejo et al., 2020). The presence p hemolysis
of bacteria in Pelangi forests shows that most
indigenous Pelangi forest bacteria are potentially
pathogenic. The presence of such bacteria can come
from the plant rhizosphere or agricultural activities.
Pelangi forest is a secondary forest with various
types of plants for educational purposes. Based on
Arimurti (2022), sampling locations other than
Eucalyptus sp are also Dendrocalamus asper.
According to Cruz et al. (2021), organic and
conventional agriculture can be a reservoir for
opportunistic microbes that are pathogenic to
animals and humans.

The remaining only about 19.60% or about 30
isolates are bacteria that cannot lyse red blood cells
(y hemolysis) and are classified as negative
hemolysis bacteria  (non-pathogenic  bacteria)
(Figure 2). These bacteria can be used for further
testing the potential of these bacteria.
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Figure 2. Percentage of hemolysis type of bacterial
isolates from Rainbow Forest Ijen Geopark

Conclusion
A total of 123 (80.39%) bacterial isolates had type
B hemolysis thus being pathogenic, meanwhile as

many as 30 (19.61%) bacterial isolates had type y
hemolysis so they were non-pathogenic.
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Table 1 Analysis of the pathogenicity of bacteria from Pelangi Forest soil litter

No Isolate Code Hemolysis Activity  No. Isolate Code Hemolysis Activity  No. Isolate Code Hemolysis Activity
1 IHP 1 [ 52 IHP 52 [ 103 IHP 103 3
2 IHP 2 [ 53 IHP 53 [ 104 IHP 104 B
3 IHP 3 Y 54 IHP 54 R 105 IHP 105 B
4 IHP 4 [ 55 IHP 55 Y 106 IHP 106 %
5 IHP 5 [ 56 IHP 56 [ 107 IHP 107 %
6 IHP 6 B 57 IHP 57 R 108 IHP 108 B
7 IHP 7 Y 58 IHP 58 Y 109 IHP 109 v
8 IHP 8 [ 59 IHP 59 [ 110 IHP 110 3
9 IHP 9 B 60 IHP 60 R 111 IHP 111 Y
10 IHP 10 [ 61 IHP 61 [ 112 IHP 112 %
11 IHP 11 [ 62 IHP 62 [ 113 IHP 113 %
12 IHP 12 B 63 IHP 63 Y 114 IHP 114 B
13 IHP 13 B 64 IHP 64 R 115 IHP 115 B
14 IHP 14 [ 65 IHP 65 [ 116 IHP 116 3
15 IHP 15 B 66 IHP 66 R 117 IHP 117 B
16 IHP 16 Y 67 IHP 67 R 118 IHP 117 B
17 IHP 17 [ 68 IHP 68 [ 119 IHP 118 B
18 IHP 18 B 69 IHP 69 R 120 IHP 119 B
19 IHP 19 B 70 IHP 70 R 121 IHP 120 B
20 IHP 20 [ 71 IHP 71 [ 122 IHP 121 B
21 IHP 21 R 72 IHP 72 B 123 IHP 122 v
22 IHP 22 R 73 IHP 73 B 124 IHP 123 R
23 IHP 23 [ 74 IHP 74 [ 125 IHP 124 B
24 IHP 24 R 75 IHP 75 B 126 IHP 125 R
25 IHP 25 R 76 IHP 76 B 127 IHP 126 R
26 IHP 26 % 77 IHP 77 [ 128 IHP 127 B
27 IHP 27 % 78 IHP 78 B 129 IHP 128 R
28 IHP 28 R 79 IHP 79 B 130 IHP 130 R
29 IHP 29 R 80 IHP 80 R 131 IHP 131 v
30 IHP 30 % 81 IHP 81 Y 132 IHP 132 R
31 IHP 31 % 82 IHP 82 B 133 IHP 133 R
32 IHP 32 % 83 IHP 83 R 134 IHP 134 R
33 IHP 33 R 84 IHP 84 Y 135 IHP 135 R
34 IHP 34 R 85 IHP 85 B 136 IHP 136 R
35 IHP 35 B 86 IHP 86 B 137 IHP 137 R
36 IHP 36 R 87 IHP 87 B 138 IHP 138 R
37 IHP 37 R 88 IHP 88 Y 139 IHP 139 R
38 IHP 38 B 89 IHP 89 B 140 IHP 140 R
39 IHP 39 R 90 IHP 90 B 141 IHP 141 R
40 IHP 40 Y 91 IHP 91 Y 142 IHP 142 R
41 IHP 41 3 92 IHP 92 B 143 IHP 143 R
42 IHP 42 R 93 IHP 93 B 144 IHP 144 R
43 IHP 43 Y 94 IHP 94 B 145 IHP 145 R
44 IHP 44 R 95 IHP 95 B 146 IHP 146 R
45 IHP 45 R 96 IHP 96 v 147 IHP 147 R
46 IHP 46 R 97 IHP 97 v 148 IHP 148 R
47 IHP 47 R 98 IHP 98 Y 149 IHP 149 R
48 IHP 48 R 99 IHP 99 B 150 IHP 150 R
49 IHP 49 R 100 IHP 100 B 151 IHP 151 R
50 IHP 50 R 101 IHP 101 v 152 IHP 152 B
51 IHP 51 R 102 IHP 102 Y 153 IHP 153 R

50



Arimurti et al.- Hemolysis Activity

References

Amaria W, Kasim NN, and Munif A. 2019. Abundance
population of phyllosphere, rhizosphere, and
endophytes bacteria from philippine tung
(Reutealis trisperma (Blanco) Airy Shaw) and its
potential as biocontrol agents. Journal TABARO.
3(2), pp 305-317.
https://doi.org/10.35914/tabaro.v3i1.200

Amaria, W. , M.S, Sinaga, K.H. Mutaqgin, Supriadi and
Widodo 2023. Hemolysis and hypersensitive tests
ease culture collection management  of
antagonistic bacteria. Trop. Plant Pests Dis. 23
(2)2, pp24 -30. https://doi
10.23960/j.hptt.12324-30

Arimurti, S. Yulia, N., T. Ardyati and S. Suharjono.
2017. Screening and identification of indigenous
cellulolytic bacteria from Indonesian coffee pulp
and investigation of its caffeine tolerance ability.
Malaysian Journal of Microbiology. 13(2), pp.
109-116. https://doi: 10.21161/mjm.86416.

Arimurti, Esti U, Sutoyo, and Siswanto, 2022. Isolasi
dan Skrining Bakteri Pendegradasi Biomassa asal
Hutan Pelangi ljen Geopark Bondowoso,
Research Report. Jember University.

Cruz, D., R. Cisneros, A. Benitez, W. Zufiiga-Sarango, J.
Pefia, H. Fernandez and A. Jaramillo. 2021.
Gram-Negative Bacteria from Organic and
Conventional Agriculture in the Hydrographic
Basin of Loja: Quality or Pathogen Reservoir?.
Agronomy. Ppl-13.
https://doi.org/10.3390/agronomy11112362

Gilligan PH. 2013. Identification of pathogens by
classical clinical tests. In: Rosenberg E, DeLong
EF, Lory S, Stackebrandt E, Thompson F (Eds.).
The Prokaryotes-Human Microbiology. Springer.
Verlag Berlin  Heidelberg. pp. 57-89.
https://doi.org/10.1007/978-3-642-30144-5_90

Mogrovejo DC, Perini L, Gostincar C, Sepc¢i¢ K, Turk M,
Ambrozic-Avgustin J, Brill FHH, and Gunde
Cimerman N. 2020. Prevalence of antimicrobial
resistance and hemolytic phenotypes in culturable
arctic bacteria. Front. Microbiol. 11, 570.
https://doi.org/10.3389/fmicbh.2020.00570

Paramita, A.P., S.A. Kumar, K.B. Rani, S. Abhisek, K.
Shweta, and B.K. Kumar. 2019. Isolation and
Characterization of Probiotics Bacteria from Curd,
Pickle and Fermented Rice and Screening of
Antimicrobial ~ Activity. Asian Journal of
Pharmaceutical Research and Development. 7(2),
pp 23-2. http://ajprd.com.

Rahardjo, A.S., Panular, T.S., Setiawan, R., Ayuningtyas,
T.R., Sofyan, A., Khoiron, and Iswahyudi. 2021.
Buku Pintar ljen Geopark Wilayah Bondowoso.

Pengurus Harian ljen Geopark Kabupaten
Bondowoso.
Rajkumar, H. Devaki R, and Kandi V. 2016.

Comparison of hemagglutination and hemolytic

activity of various bacterial clinical isolates
against different human blood groups. Cureus,
8(2): e489. doi.10.7759/cureus.489

Sutoyo, S., S. Subandi, T. Ardyati and S. Suharjono.
2019. Isolation and identification of keratinolytic
bacteria from Jember, Indonesia as a
biodegradation agent of chicken feather wastes.
Asian Journal Agriculture & Biology. 7(4), pp
491-500.

Sukmadewi. D.K.T., I. Anas, R. Widyastuti and A.
Citraresmini. 2017. Test of Phytopathogenicity,
Hemolysis and Microbial Ability in Solubilizing
Phosphate and Potassium. Jurnal llmu Tanah dan
Lingkungan. 19 (2). pp 68-73.

Tarig, M., Jameel, F., ljaz, U., Abdullah, M., and Rashid,
K. 2022. Biofertilizer microorganisms
accompanying pathogenic attributes: a potential
threat. Physiology and Molecular Biology of
Plants, 28(1), pp 77-90.
http://dx.doi.org/10.1007/s12298-022-01138-y

Thakkar P, Modi HA, and Prajapati JB. 2015.
Isolation,characterization and safety assessment
of lacticacid bacterial isolates from fermented
foodproducts. Int. J. Curr. Microbiol. App. Sci.
4(4):713-725.

Triwidodo, H and Listihani. 2021. Isolation, selection
and determination of endophytic bacteria from
bamboo, gamal, tulsi, and alamanda. Sustainable
Environment Agricultural Science. 5(2): 151-162.
https://doi.org/10.22225/seas.5.2.4068.151-162

51


https://doi.org/10.22225/seas.5.2.4068.151-162

