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Abstract: Kappaphycus alvarezii is a type of red seaweed (Rhodophyceae). This study aims to determine the effect of K. alvarezii extract in inhibiting 
the growth of Aeromonas salmonicida bacteria. A. salmonicida in cyprinid fish, can cause erythrodermatitis in carp. Secondary metabolites in K. alvarezii 
was identified through phytochemical tests. To determine the ability of K. alvarezii to inhibit the growth of A. salmonicida bacteria, a disc diffusion test 
was performed. The results obtained, K. alvarezii contains tannins, triterpenoids and phenols. In the disc diffusion test, a dose of 34 mg.L

-1
 had the 

greatest inhibition zone on the growth of A. salmonicida.   
 
Index Terms: Antibacterial, Kapphapycus alvarezii, Aeromonas salmonicida, Disc Diffusion   

——————————      —————————— 

1 INTRODUCTION                                                                     

The rapid population growth causes an increase in the number 
of needs, including the need for animal protein such as fish. In 
an effort to fulfill these needs, aquaculture business is carried 
out [1]. Aquaculture activities are currently in the intensive 
cultivation stage to meet the needs of the community. 
Intensive cultivation can not be separated from the biological 
risks that the onset of the disease [2; 3]. Diseases that arise 
can cause economic losses. One of the diseases that attack is 
Aeromonas salmonicida. A. salmonicida is one of the 
pathogenic bacteria that often attack fish and is transmitted 
very quickly through water or the environment, equipment, and 
direct contact with sick fish [4; 5].  These bacteria can infect 
cyprinid freshwater fish species, such as the goldfish and carp. 
A. salmonicida causes erythrodermatitis in carp [6]. Until now, 
the prevention and treatment of bacterial infections usually use 
antibiotics. Giving antibiotics in the long term can damage the 
environment, will accumulate in the fish's body and create new 
types of resistant bacteria [7]. These impacts can be 
minimized by using natural antibacterial agents. Several 
studies have shown that seaweed has prospects for disease 
control, one of which is Kappaphycus alvarezii [8]. Based on 
the study [9], extract K. alvarezii dissolved in ethanol, 
methanol and acetone produce phenolic compounds that can 
inhibit the growth of bacteria. Phenolic compounds can inhibit 
the growth and metabolism of bacteria by damaging 
membranes and denaturing cell proteins. Therefore, this study 
aimed to analyze the potential of K. alvarezii in inhibiting the 
growth of A. salmonicida bacteria in aquaculture.  

 
2 MATERIAL AND METHOD 
 
2.1 Kappaphycus alvarezii Extraction 
Dried K. alvarezii was obtained from seaweed cultivation sites 
in the waters of the Madura Strait. The dried seaweed is 
washed with water then dried and ground to a powder. 
Washing seaweed with water aims to remove dirt and attached 
epiphytes [10]. The extraction process is carried out by 
maceration, referring to [11] with some modifications. 100 
grams of K. alvarezii powder was soaked in 300 ml of ethanol 

(PA) solvent (1 : 3) for 3 x 24 hours. The extract was filtered 
using Whatman paper no. 42 and evaporated with a vacuum 
rotary evaporator at 80 rpm at 45°C to form a paste. 
 
2.2 Phytochemical Analysis 
Phytochemical analysis of K. alvarezii was carried out 
according to the method [12]. It aims to observe the active 
compounds (secondary metabolites) contained in the crude 
extract. The compounds analyzed included: flavonoids, 
alkaloids, phenolics, steroids, tannins and terpenoids. 
 
2.3 Bacterial Preparation 
Aeromonas salmonicida isolates were obtained from the Fish 
Quarantine Standard Test Center (BUSKIPM) Jakarta. These 
bacteria were grown on Trypticase Soy Agar (TSA) media and 
cultured on Trypticase Soy Broth (TSB) media. The bacterial 
density used was 10

7
 CFU.ml

-1
. 

 
2.4 Antibacterial Activity  
The antibacterial test of K. alvarezii was analyzed using the 
disc diffusion test. The disc is immersed in a solvent 
containing extracts of different concentrations. The 
concentration used in antibacterial test consisted of 14 mg.L

-1
, 

24 mg.L
-1

, 34 mg.L
-1

, 0 mg.L
-1

 (negative control) and 5 mg.L
-1

 
chloramphenicol as positive control.. The paper discs were 
placed on TSA (Tryptone Soy Agar) media which had been 
inoculated with A. salmonicida bacteria using the spread 
method, then the plates were incubated overnight and the 
presence or absence of an inhibition zone around the disc 
paper was measured. 

 
3 RESULT AND DISCUSSION 
 
3.1 Phytochemical Analysis 
Phytochemical tests are carried out to identify the active 
ingredients contained in a material. Phytochemical test of K. 
alvarezii using macerated paste, then reacted using several 
reagents. The results of the phytochemical analysis of K. 
alvarezii can be seen in Table 1.  
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The results of the phytochemical analysis of K. alvarezii 
extract with ethanol (PA) solvent were positive for tannins, 
triterpenoids, and phenols. This is consistent with [9] that the 
extract of K. alvarezii dissolved in ethanol contains phenolic 
and triterpenoid compounds. Phytochemical screening of 
extracts of K. alvarezii also showed the presence of phenolic 
compounds and triterpenoids as antibacterial agents [14; 15]. 
In addition, according to [16], secondary metabolites of 
triterpenoids, namely monoterpenoids linalool, diterpenoids, 
phytol, triterpenoid saponins, and triterpenoid glycosides in 
several studies have antibacterial activity. 
 
3.2 Antibacterial Activity 
Disc diffusion test was used to determine the antibacterial 
activity of K. alvarezii. Antibacterial activity was seen based on 
the diameter of the inhibition zone (clear zone) formed around 
the paper disc. The categorization of bacterial growth based 
on the diameter of the inhibition zone refers to [17]. The dose 
used in the test diffusion test consisted of 14 mg.L

-1
, 24 mg.L

-L
 

34 mg.L
-1

 , 0 mg.L
-1

 as a negative control and positive control 
(chloramphenicol 5 mg.L

-1
).  The results of the antibacterial 

test of the crude extract of K. alvarezii against A. salmonicida 
can be seen in Table 2. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The results of the K. alvarezii disc test showed that there was 
an inhibitory zone around the disc paper in treatments A, B, C, 
and positive control. The inhibition zones formed from the 
treatment were 14 mg.L

-1
, 24 mg.L

-1
 and 34 mg.L

-1
, 

respectively 8.04±0.07 mm, 9.68±0.11mm and 11.04± 0.10 
mm (Table 2). The test results showed that the relationship 
between the dose and the zone of inhibition increased as the 
dose was increased. This means that the higher crude extract 
of K. alvarezii, the greater the inhibitory activity against A. 
salmonicida. This is in accordance with the statement [18], that 
the different zone of inhibition at each concentration is caused 
by the different percentages of the active substance content. 
The higher concentration given, the greater antibacterial 
activity in inhibiting bacterial growth so that the inhibition zone 
formed is different.  

 
5 CONCLUSION 
The results of this study showed that the crude extract of K. 
alvarezii contained tannins, triterpenoids, and phenols. The 
third compound can be used as an antibacterial. The results of 
the inhibition test showed that a dose of 34 mg.L

-1
 could inhibit 

the growth of Aeromonas salmonicida bacteria the best. The 
results of the antibacterial analysis of K. alvarezii provide 
information that this type of seaweed can be used as a natural 
antibacterial. 
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PHYTOCHEMICAL ANALYSIS TEST 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Note: Positive (+) detected and negative (-) not detected 

TABLE 2. 
DISC DIFFUSION TEST RESULT 

 
 
 
 
 
 
 

 
Note: Classification of clear zone diameter, weak ≤ 5 mm, 
medium 5-10 mm, strong 10-20 mm, very strong ≥ 20 mm. 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 10, ISSUE 08, AUGUST 2021  ISSN 2277-8616 

42 
IJSTR©2021 
www.ijstr.org 

Marine Algae Kappaphycus alvarezii using Three Solvent 
Extracts. International Journal of Pharmaceutical Sciences 
and Research. 4(1): 306-310. 

[10] Pelczar, M.J and E.C.S. Chan. 1988. Dasar-Dasar 
Mikrobiologi. Universitas Indonesia Press. Jakarta. 88 p. 

[11] Yunus, A., Arisandi and I.W.A. Abida. 2009. Daya Hambat 
Ekstrak Methanol Rumput Laut (Eucheuma spinosum) 
terhadap Bakteri Aeromonas hydrophila. Jurnal Kelautan. 
2(2): 99-105. 

[12] Setyaningsih, I., L. Hardjito., D.R. Monintja., M.F.A 
Sonduta., M. Bintang., N. Lailati and L. Panngabean. 
2017. Ekstrasi Senyawa Antibakteri dari Diatom 
Chaetoceros gracilis dengan Berbagai Metode. Jurnal 
Biologi Indonesia. 5(1): 23-33. 

[13] Podungge, A., L.J. Damongilala and H.W. Mewengkang. 
2018. Kandungan Antioksidan pada Rumput Laut 
Eucheuma spinosum yang Diekstrak dengan Methanol 
dan Etanol. Jurnal Media Teknologi Hasil Perikanan. 6(1): 
1-5. 

[14] Farah, D.A., A. Abdullah., Z.A.S. Hisham and K.M. Chan. 
2015. Antioxidant Activity of Red Algae Kappaphycus 
alvarezii and Kappaphycus striatum. International Food 
Research Journal. 22(5): 1977-1984. 

[15] Hayashi, L and R.P. Reis. 2012. Cultivation of the Red 
Algae Kappaphycus alvarezii in Brazil and its 
Pharmacological Potential. Journal of Pharmacognosy. 
22(4): 748-752. 

[16] Marliana, S.D., V. Suryanti and Suyono. 2005. Skrining 
Fitokimia dan Analisis Kromatografi Lapis Tipis Komponen 
Kimia Buah Labu Siam (Sechium edule Jacq. Swartz.) 
dalam Ekstrak Etanol. Biofarmasi. 3(1): 26-31. 

[17] Davis, W.W and T.R. Stout. 1971. Disc plate method of 
microbiological antibiotic assay. Applied Microbiology. 
22(4): 659-665. 

[18] Savitri, E., Fakhrurrazi and A. Harris. 2018. Uji Antibakteri 
Ekstrak Daun Kelor (Moringa oleifera L.) terhadap 
Pertumbuhan Bakteri Staphylococcus aureus. Jurnal 
Ilmiah Mahasiswa Veteriner. 2(3): 373-379. 

 
 
 


