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ABSTRACT 

Species identification by using mitochondrial DNA is a convenient method for 

species identification. In this study, mitochondrial DNA (mtDNA) partial 

Cytochrome oxidase I (COI) gene was used to identify Acetes shrimps from 

Tanjung Dawai, Kedah. DNA was extracted by Promega kit protocols. Out of 15 

samples from 18 samples show the presence of DNA bands. However, due to 

some troubleshooting, the PCR optimization of the Acetes samples failed to be 

obtained from this study. The unsuitable protocol kit use, the condition and ways 

of preservation samples as well as amount of Proteinase K use are the major 

causes that lead to poor yield of DNA product during DNA extraction process. 

Meanwhile in polymerase chain reaction method, the failures in obtaining PCR 

products are because of the contamination problems in samples itself, the 

laboratory surfaces and devices and also the reagent and step apply during the 

processes. Overall, this study did not fulfill its objective in genetically identifying 

the shrimp of genus Acetes. 

Keyword: species identification, Acetes shrimp, Cytochrome oxidase I (COI) 
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ABSTRAK 

Identifikasi spesis dengan mengunakan DNA mitokondrial adalah satu cara yang 

mudah untuk mengenalpasti spesis. Dalam kajian ini, DNA mitokondrial gen 

cytochrome oksida I (COI) telah digunakan untuk mengenalpasti identiti udang 

Acetes dari Tanjung Dawai, Kedah. DNA telah diekstrak dengan mengunakan 

kaedah Promega. 15 sampel daripada 18 sampel menunjukkan kehadiran band 

DNA. Walau bagaimanapun, disebabkan beberapa masalah, optimum PCR bagi 

sampel Acetes gagal diperolehi dalam kajian ini. Penggunaan kit protokol yang 

tidak sesuai, keadaan dan cara pengawetan sampel selain jumlah penggunaan 

Proteinase K adalah sebab utama yang membawa kepada hasil produk DNA yang 

lemah semasa proses pengekstrakan. Sementara itu, di kaedah tidak balas rantai 

polimerase, kegagalan mendapatkan produk PCR adalah kerana masalah 

kontaminasi di dalam sampel itu sendiri, permukaan makmal dan peralatan dan 

juga reagen serta langkah yang digunakan semasa proses. Secara keseluruhannya, 

kajian ini tidak memenuhi objektifnya dalam pengenalpastian secara genetik

udang dari genus Acetes.

Kata kunci: identifikasi spesis, udang Acetes, cytochrome oksida I (COI) 
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CHAPTER 1 

INTRODUCTION 

Acetes is a genus of shrimp from family Sergestidae. It mainly called as a 

group of small planktonic shrimps with a body length of adults ranging between 1 

and 4 cm. The females Acetes are usually larger than the males Acetes in size 

(Omari, 1975). Their body appearances are translucent or semi-translucent, with 

several pairs of red pigment spots (chromatophores) on the bases of uropods and 

with black eyes. They are extensively caught by push nets, bag nets, and seines. 

Genus Acetes habitat are mainly in the estuaries and coastal waters of the tropical 

and subtropical regions (Holthuis, 1980).

Generally, there are fourteen species and five subspecies have been 

recognized; Acetes americanus Ortmann, 1893 - aviu shrimp (Acetes americanus

ssp. Americanus and Acetes americanus ssp. Carolinae);  Acetes binghami

Burkenroad, 1934 ; Acetes chinensis Hansen, 1919 – northern mauxia shrimp; 

Acetes erythraeus Nobili, 1905 – tsivakihini paste shrimp; Acetes indicus H. 

Milne-Edwards, 1830 – Jawala paste shrimp; Acetes intermedius Omori, 1975 –

Taiwan mauxia shrimp; Acetes japonicus Kishinouye, 1905 – akiami paste shrimp; 

Acetes johni Nataraj, 1947; Acetes marinus Omori, 1975; Acetes natalensis

Barnard, 1950; Acetes paraguayensis Hansen, 1919; Acetes serrulatus (Krøyer, 

1859) – southern mauxia shrimp; Acetes sibogae Hansen, 1919 – alamang shrimp 
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(Acetes sibogae ssp. Australis, Acetes sibogae ssp. sibogae, Acetes sibogae ssp. 

Sibogalis) and Acetes vulgaris Hansen, 1919 – jembret shrimp. 

 There are ten species of genus Acetes that have distributed well in the 

Indo-West Pacific, and the Indo Malayan region. Only one species is restricted to 

Pacific America with two species are found in Atlantic America and no species 

are known either from East Atlantic Mediterranean or from the islands of Central 

Pacific (Omari, 1975). According to Amin et al., (2009), the main uses of the 

shrimp Acetes are as fermented food (shrimp paste) and as a dried product. It is

also known for commercial importance for human food (Holthuis, 1980; Omari, 

1978) and became potential used as food organisms in aquaculture (Deshmukh, 

1991; Job et al., 2006) as well as important in food webs of coastal waters (Xiao 

and Greenwood, 1993). 

Genetic identification is useful in identifying Acetes shrimp since the 

species are mostly look alike. While most the study on genus Acetes are toward 

identifying the biology, distribution and abundance of these commercially 

important where reported briefly in Peninsular Malaysia and East Malaysia 

(Omari, 1975; Amin et. al., 2009; Amin et. al., 2008; Arshad et. al., 2008 and 

Amin et. al., 2011), little is known about their genetic diversity level and patterns 

and population structure. In order to overcome and to conserve their existing 

resources for long term sustainable yields, the information on genetic diversity 

and population structure of Acetes species will be sought for assessment and 



© C
OP

UPM

3 

 

management of stocks (Allendorf and Luikart, 2006; Carvalho and Hauser, 1994; 

Thorpe et al., 2000; Ward and Grewe, 1994). 

The result of the analysis will be referring to the Genetic Species Concept 

as discussed by Baker and Bradley (2006). The Genetic Species Concept was 

applied by using genetic data from mitochondrial and nuclear genomes to identify 

species and species boundaries where it can give accurate information on different 

genome and population of the species. In addition, based on research by Baker 

and Bradley (2001) stated that genetic distance values lower than 2% were 

indicative of intra-specific variation; values between 2% to 11% had a high 

probability of being indicative of con-specific populations or valid species and 

merit additional study concerning specific status; and values higher than 11% 

were indicative of specific recognition.  

Thus, the objective of this study is: 

1. To genetically identify shrimp of the genus Acetes from the estuary of 

Tanjung Dawai, Kedah, Peninsular Malaysia using Cytochrome  

Oxidase I (COI) sequences. 



© C
OP

UPM

34 

 

REFERENCES 

Allendorf, F. W and Luikart, G. (2006). Conservation and the genetics of 
populations, Malden, Mass. Blackwell Publishing. 

Amani, A. A., Arshad, A., Amin, S. M. N and Aziz, N. a. A. (2011a). Catch 

composition of a set bag net used for Acetes trapping in estuarine waters of 

Kedah, Penisular Malaysia. Journal of Fisheries and Aquatic Sciences,

6(3), 279-284. 

Amani, A.A., Amin, S.M.N., Arshad, A., and Aminur Rahman, M. (2011b). 

Population Dynamics of Sergestid Shrimps Acetes japonicus in the Estuary 

of Tanjung Dawai, Kedah, Malaysia. Journal of Fisheries and Aquatic 
Science, 6: 751-760.

Amin, S.M. N., Arshad, A., Zainal, Z., Idris, M.H., Siraj, S.S., Japar, S.B. (2008).  

First Distribution Records of Acetes intermedius (decapoda: sergestidae) 

from the coastal waters of Bintulu, Sarawak: population structure, length-

weight and length-length relationship. Journal of sustainability science 
and management 2008 volume 3 (1): 74-83. 

Amin, S.M.N., Arshad, A., Bujang, JS., Siraj, S.S., and Goddard S. (2009).

Reproductive   Biology of the Acetes indicus (Decapoda: Sergestidae) in 

the coastal waters of Malacca, Peninsular Malaysia. Zoological studies,

48(6): 753-760. 

Amin, S.M.N., Arshad, A.., Siraj, S. S. and. Japar, S. B. (2010). Reproductive 

seasonality and maturation of the sergestid shrimp, Acetes japonicas 

(Decapoda: Sergestidae ) in coastal waters of Malacca, Peninsular 

Malaysia. African Journal of Biotechnology Vol. 9(45), pp. 7747-7752. 

Amin, S.M.N, Arshad, A., Siraj, S.S and Bujang, J.S. (2011). Update on species 

composition and distribution of Sergestid shtimps (Acetes spp.) in the 

Malaysia waters. Joural of Fisheries and Aquatic Science 6 (7): 761-770. 

Arshad, A., Amin, S.M.N., Yu, G.T., Oh, S.Y., Bujang, J.S. and Ghaffar, M.A. 

(2008). Population characteristics, length-weight and length- length 

relationships of Acetes vulgaris ( Decapoda: Sergestidae) in the coastal 

waters of Pontian, Johor; Peninsular Malaysia. Journal of Biological 
Sciences, 8: 1298-1303. 

Arshad, A., Oh, S.Y., Japar, S.B., Nor Azwady, A.A and. Amin, S.M.N. (2011).

Diet Composition of Sergestid Shrimp Acetes serrulatus from the Coastal 

Waters of Kukup, Johor, Malaysia. Journal of Fisheries and Aquatic 
Science, 6: 809-815. 



© C
OP

UPM

35 

 

Aziz, D., Siraj, S.S., Arshad, A., Amin, S.M.N., Haimin, S.A. (2010). Population 

Characterization of Planktonic Shrimp, Acetes japonicus (Decapoda: 

Sergestidae) using RAPD Technique. Journal of Biological 
Sciences.10(4):355-361. 

 
Avise, J. C. (1994). Molecular markers, natural history and evolution. New York:   

Chapman And Hall.      

Baker, R. J., and Bradley, R. D. (2001). A test of the genetic species concept: 

cytochrome-b sequences and mammals. Journal of Mammalogy, 82(4), 

960-973.   

Baker, R. J., and Bradley, R. D. (2006). Speciation in mammals and the genetic 

species concept. Journal of Mammalogy, 87(4), 643-662.   

Ball, E. E., Kao, L. C., Stone, R. C. and Land, M.F. (1986). Eye structure and 

optics in the pelagic shrimp Acetes sibogae (Decapoda, Natantia 

Sergestidae) in  relation to light- dark adaption and natural history. 

Philosophical Transactions of the Royal Society of London. Series B, 
Biological Sciences, 313 (1160), 251-270. 

Boore, J.L.(1999). Animal mitochondrial genomes. Nucleic Acids Res.

27(8):1767-80. 

Champlot, S., Berthelot, C., Pruvost. M., Bennett, EA., Grange, T, et al., (2010). 

An Efficient Multistrategy DNA Decontamination Procedure of PCR 

Reagents for Hypersensitive PCR Applications. PLoS ONE 5(9).

Carvalho, G.R. and Hauser, L. (1994).Molecular genetics and the stock concept in 

fisheries. Reviews in Fish Biology and Fisheries, 4(3), 326-350. 

Caterino, M.S., Cho, S., Sperling FAH. (2000). The current state of insect 

molecular systematics: A thriving Tower of Babel. Annual Review of 
Entomology 45:1-54.

Chu, K. H., Li C . P, Tam Y . K. and Lavery S., (2003). Application of 

mitochondrial control region in population genetic studies of the shrimp 

Penaeus. Molecular Ecology Notes.

De Francisco AK and Galetti Jr PM .(2005). Genetic distance between 

broodstocks of the marine shrimp Litopenaeus vannamei (Decapoda, 

Penaeidae) by mtDNA analyses. Genet Mol Biol 28:258-261. 

Deshmukh, V. D. (1991). Utilisation of paste shrimp Acetes: a review. Marine 
Fisheries Information Service, Technical and Extention Series, 110,7-8. 



© C
OP

UPM

36 

 

Deagle, B. E., Eveson, J. P. and Jarman, S. N. (2006). Quantification of damage in 

DNA recovered from highly degraded samples-a case study on DNA in 

faeces. Frontiers in Zoology, 3 (11), 1-10. 

Dieffenbach, C.W., Lowe, T. M. J., and Dveksler, G. S. (1993). General concepts 

for PCR Primer design. In PCR Methods and Application, Cold Spring 

Harbor Laboratory, 3, 30-37.   

Dof 2001-2010. Annual fisheries statistics, Department of Fisheries Malaysia, 

Ministry of Agriculture, Kuala Lumpur. 

Ericson, N.G., Kulawiec, M., Vermulst, M., Sheahan, K., O'Sullivan, J., et 
al.,(2012). Decreased Mitochondrial DNA Mutagenesis in Human 

Colorectal Cancer. PLoS Genet 8(6). 

Freitas P.D.d and Galetti Junior P.M, (2002).PCR-based VNTR core sequence 

analysis for inferring genetic diversity in the shrimp Litopenaeus vannamei. 

Genetics and Molecular Biology, 25, 4, 431-434. 

Galtier, N., Nabholz, B., Gle´ Min, S and Hurst, G. D. D.,(2009). Mitochondrial 

DNA as a marker of molecular diversity:a reappraisal. Molecular Ecology 

18, 4541–4550.

Gillespie, T. R., Nunn, C. L. and Fabian, Leendertz, F. H. (2008).Integrative 

approaches to the study of primate infectious disease: Implifications for 

biodiversity conservation and global health. Yearbook of Physical 
Athrophology, 51, 53-69. 

Hebert, P.D.N.,, Cywinska, A., Ball, S.L., deWaard, J.R. (2003). Biological 

identifications through DNA barcodes. Proceedings of the Royal Society 

of London Series B-Biological Sciences 270: 313–322.

Holthuis, L.B., (1980).FAO Species Catalogue. Shrimps and Prawns of the World, 

An Annoted Catalogue of Species of Interest to Fisheries. FAO Fisheries 

Synopsis No. 125:1-271. 

Hogg, I. D., Smith, B. J., Banks, J. C., DeWarrd, J. R. and Hebert, P. D. N. (2009). 

Testing use of mitochondrial COI sequences for the identification and 

phylogenetic analysis of New Zealand caddisflies (Trichoptera). New 
Zealand Journal of Marine and Freshwater Research, 43, 1137-1146. 

Hoelzel, A. R. (1992). Molecular Genetic Analysis of Populations: a Practical 

approach. Oxford: Oxford University Press.   

Innis, M. A., Gelfand, D. H., Sninsky, J. J and White, T. J. (1990). PCR Protocol: 
A guide to methods and Application. New York: Academic Press Inc. 



© C
OP

UPM

37 

 

Ivanova, N.V., Zemlak, T.S., Hanner, R.H., Hebert, P.D.N. (2007). Universal 

primer cocktails for fish DNA barcoding. Molecular Ecology Notes, 7,

544-548. 

Joshi, M and J.D, D. (2010). Polymerase Chain Reaction: Methods, Principles and 

Application. International Journal of Biomediacal Research,1(5),81-97. 

Job, S., Buu, D. and Vincent, A. (2006). Growth and survival of the tiger tail 

seahorse, Hippocampus comes. Journal of the World Aquaculture Society,

37(3), 322-327. 

Kumar,N., Lakra Wazir S, Majumdar Kshitish C, Goswami Mukunda  and 

Ravinder Kondadhasula, (2007).Genetic diversity in the Indian population 

of Penaeus monodon (Fabricius, 1798) as revealed by mtDNA sequence 

analysis. Aquaculture Research, 38, 862-869 

Kishinouye, K. (1928). Notes on the Sergestidae. Proceedings of the Imperial 
Academy of Japan, 4(3), 125-127. 

Lampa, S., Gruber, B., Henle, K. and Hoehn, M. (2008). An optimization 

approach to increase DNA amplification success of the otter faeces. 

Conservation Genetic, 9, 201-210. 

Lu, J.M., Li, T., Chen, H.W., (2011). Molecular phylogenetic analysis of the 

Stegana ornatipes species group (Diptera: Drosophilidae) in China, with 

description of a new species. Journal of Insect Science.11:20. 

MacCarthy, C. (1996). CHROMAS version 1.45 program. Queensland, Australia: 

Schools of Health Science Griffith University. 

Matzen da Silva, J., Creer, S., dos Santos. A., Costa, AC., Cunha, M.R., et al. 
(2011). Systematic and Evolutionary Insights Derived from mtDNA COI 

Barcode Diversity in the Decapoda (Crustacea: Malacostraca). PLoS ONE 

6(5): e19449. 
 
Nazahiyah, A.R. (2005). Phylogenetic Relationship in the Subfamily 

Macroglossinae from Borneo Inferred by Using Partial Mt. DNA Cyt. b 
Gene. B.Sc. (Honours) thesis. Universiti Malaysia Sarawak (UNIMAS).  

Omori, M. (1975). The Systematics, biogeography and fishery of epipelagic 

shrimps of the genus Acetes (Crustacea, Decapoda, Sergestidae). Bulletin 

of the Ocean Research Institute, University of Tokyo. 7: 1-91. 

Pathansali, D.(1966). Acetes (Sergestidae) from Malay Peninsula. Bulletin of the 
National Museum Singapore, 33(8), 59-63. 



© C
OP

UPM

38 

 

Ptaszyńska, A.A., Łętowski, J., Gnat, S., Małek, W. (2012). Application of COI 

sequences in studies of phylogenetic relationships among 40 Apionidae 

species. Journal of Insect Science 12:16 available online: 

insectscience.org/12.16. 

Saiki, R. K., Scharf, S., Faloona, F., Mullis, K. B., Horn, G. T., Erlich, H. A., and 

Arnheim, N. (1985). Enzymatic amplification of beta-globin genomic 

sequences and  restriction site analysis for diagnosis of sickle cell anemia. 

Science, 230, 1350-1354.   

  

Tamura, K., Dudley, J., Nei, M., and Kumar, Sudhir. (2007). MEGA4: molecular 

evolutionary genetics analysis (MEGA) software version 4.0. Molecular 
Biological and Evolution, 24, 1596-1599.

Thompson, J. D., Gibbon, T. J., and Plewniak, F. (1997). The CLUSTAL X 

window interface:flexible strategies for multiple sequence alignment aided 

by the quality analysis tools. Nucleic Acid Research, 24, 4876-4882. 

Thorpe, J.P., Sole- Cava, A. M. and Watts, P. C. (2000). Exploited marine 

invertebrates: genetics and fisheries. Hydrobiologia, 420(1), 165-184. 

Unseld, M., Beyermann, B., Brandt, P., and Hiesel, R. (1995). Identification of the 

species Origin of highly processed meat products by mitochondrial DNA 

sequences. Genome Research, 4, 241-243.  

Ward, R. D. and Grewe, P. M. (1994). Appraisal of molecular genetic techniques 

in fisheries. Reviews in Fish Biology and Fisheries, 4(3), 300-325. 

Wasko, A. P., Martins, C., Oliveira, C., and Foresti, F.( 2003). Non-destructive 

genetic sampling in fish. An improved method for DNA extraction from 

fish fins and scales. Hereditas, 138, 161-165.   

Xiao, Y. and Greenwood, J. G. (1993). The biology of Acetes (Crustacea: 

Sergestidae). In: ANSELL. A. D., GIBSON, R. N & BARNES, M. (eds) 
Oceanography and Marine Biology: An Annual Review, volume 31. 

London: UCL Press. 

Yee, W.B. (2013). Genetic Diversity and Morphometric Characterisation of 

Acetes (Decapoda: Sergestidae) Species Collected from the West Coast of 

Peninsular Malaysia. B.Sc thesis,Universiti Tunku Abdul Rahman. 
 
Zuriani, B. M. N. (2005). Genetic Variation in Several Population of 

Macrobrachium rosenbergii De Man Deduced from Sequencing of 

Cytochrome c Oxidase I (COI) Mt. DNA Gene. B.Sc. (Honours) thesis. 

Universiti Malaysia Sarawak (UNIMAS). 


