
 

29 
 

DAFTAR PUSTAKA 

Abdi, R., Setyowati, D. N., & Mukhlis, A. (2022). Pengaruh Penambahan Ekstrak Daun 
Jeruju (Acanthus lificocus) Dengan Dosis Berbeda Pada Pakan Terhadap 
Kelangsungan Hidup Udang Vaname (Litopenaeus vannamei) yang Diinfeksi Vibrio 
parahaemolyticus. Jurnal Perikanan Unram, 12(1), 33–44.  

Amri, K dan Kanna, I, 2008. Budidaya Udang Vannamei: Secara Intensif, Semi Intensif, 
dan Tradisional. PT Gramedia Pustaka, Jakarta. 

Awaludin., Ricky. F.S dan Jumsan. 2020. Modifikasi Pakan Buatan Untuk Meningkatkan 
Pertumbuhan dan Kelangsungan Hidup Udang Windu (Penaeus monodon). 
Majalah Ilmiah Biologi Biosfera : A Scientific Journal. 37 (3) : 168  174. 

Barman D., Nen P., Mandal S. C., Kumar V., 2013 Immunostimulants for aquaculture 
health management. Journal of Marine Science: Research & Development 3(3):1-
11. 

Carton-Kawagoshi, R.J. & Caipang, C.M. 2015. Algal-derived Product and Their Role in 
Shrimp Immunity. Biotechnologycal Advances in Shrimp Health Management in 
Philippines. 73-88. 

Cheng, W., Wang, L., & Chen, J. (2005). Effect of water temperature on the immune 
response of white shrimp Litopenaeus vannamei to Vibrio alginolyticus. 
Aquaculture, 250, 592–601.  

Dangeubun, J., Andayani, S., & Risjani, Y. (2013). The Use of Active Compound in the 
Methanol Extract of Alstonia Acuminata for the Improvement of Non-Specific 
Immune System in Tiger Grouper (Epinephelus Fuscoguttatus). Journal of Biology 
and Life Science, 4(2), 167–179. 

Danwattananusorn T. 2009. Studies on Peptidoglycan Induced Immune-related Genes 
of Kuruma Shrimp Marsupenaeus japonicus. PhD Thesis. Graduate School of 
Marine Science and Technology Toko University of Marine Science and Technology 
Dottoral course of Applied Marine Biosciences. 7-18.  

Darwantin, K., Sidik, R., & Mahasri, G. (2016). Efisiensi Penggunaan Imunostimulan 
dalam Pakan Terhadap Laju Pertumbuhan, Respon Imun dan Kelulushidupan 
Udang Vannamei (Litopenaeus vannamei). Jurnal Biosains Pascasarjana, 18(2), 
123. 

 Declarador, R. S., Serrano, A. E., & Corre, V. L. (2014). Ulvan extract acts as 
immunostimulant against white spot syndrome virus (WSSV) in juvenile black tiger 
shrimp Penaeus monodon. AACL Bioflux, 7(3), 153–161. 

Dewi, N. N., Kismiyati, Rozi, Mahasri, G., & Satyantini, W. H. (2019). Aplikasi Probiotik, 
Imunostimulan, Dan Manajemen Kualitas Air Dalam Upaya Peningkatan Produksi 
Budidaya Udang Vannamei (Litopenaeus Vannamei) Di Kecamatan Ujung 
Pangkah, Kabupaten Gresik. Journal of Aquaculture and Fish Health, 8(3), 178.  

Diansyah, S., Kusumawati, I., & Hardinata, F. (2018). Inventarisasi Jenis-Jenis 
Makroalga Di Pantai Lhok Bubon Kecamatan Samatiga Kabupaten Aceh Barat. 
JURNAL PERIKANAN TROPIS, 5(1), 93. 



 

30 
 

Ekawati, A. W., Nursyam, H., Widjayanto, E., & Marsoedi, M. (2012). Diatomae 
Chaetoceros ceratosporum dalam Formula Pakan Meningkatkan Respon Imun 
Seluler Udang Windu (Penaeus monodon Fab.). The Journal of Experimental Life 
Sciences, 2(1), 20–28.  

Fenorodosoa, T.A., Delattre, C., Laroche, C., Wadovachi , A., Dulong, V., Picton, L., 
Andriamadio, P. & Michaud, P. 2009. Highly Sulphated Galactans from Halymenia 
durvillei (Halymeniales, Rhodophyta) a Red Seaweed of Madagaskar Marine 
Coasts. International Journal of Biological Macrmolecules. 45:140-145. 

Heptarina, Deisi. 2010. Pengaruh Pemberian Pakan Dengan Kadar Protein Berbeda 
Terhadap Pertumbuhan Yuwana Udang Putih Litopenaeus vannamei. Prosiding 
Forum Inovasi Teknologi Akuakultur. Balai Riset Perikanan Budidaya Air Tawar. 
Bogor: Institut Pertanian Bogor. 

Irfak, K. 2013. Desain Optimal Pengolahan Sludge Padat Biogas Sebagai Bahan Baku 
Pakan Ikan Lele. Di Magetan, Jawa Timur. Skripsi. Fakultas Pertanian UB. Malang. 

İrkin, L. C., & Yigit, M. (2016). The Use Of Garlic (Allium sativum) Meal As A Natural 
Feed Supplement In Diets For European Seabass (Dicentrarchus labrax) Juveniles. 
Journal of Aquaculture Engineering and Fisheries Research, 2(3), 128–141.  

Ismawati, I., Destryana, R. A., & Huzaimah, N. (2019). Imunitas Udang Vanname 
(Litopenaeus vannamei) Yang Diberi Pakan Tambahan Daun Kasembukan 
(Paederia foetida Linn.). Jurnal Kelautan: Indonesian Journal of Marine Science and 
Technology, 12(2), 201–206. 

Jannah, M., M. Junaidi., D. N. Setyowati dan F. Azhar. 2018. Pengaruh Pemberian 
Lactobacillus sp. Dengan Dosis Yang Berbeda Terhadap Sistem Imun Udang 
Vaname (Litopenaeus vannamei) Yang Diinfeksi Bakteri Vibrio parahaemolyticus. 
Jurnal Kelautan. 11(2) : 140-150. 

Jasmanindar, Y., Sukenda, S., Zairin, M. J., Alimuddin, A., & Utomo, N. B. P. (2018). 
Dietary administration of gracilaria verrucosa extract on litopenaeus vannamei 
immune response, growth, and resistance to Vibrio harveyi. AACL Bioflux, 11(4), 
1069–1080. 

Johansson, M. W., Keyser, P., dan Sritunyalucksana, K., Soderhall, K. 2000. Crustacean 
Haemocytes and Haematopoiesis. Aquaculture. 191(3) : 45-52. 

Kurniawan, M. H., Putri, B., & Elisdiana, Y. (2018). Efektivitas Pemberian Bakteri Bacillus 
polymyxa Melalui Pakan Terhadap Imunitas Non Spesifik Udang Vannamei 
(Litopenaeus vannamei). E-Jurnal Rekayasa Dan Teknologi Budidaya Perairan, 
7(1), 739.  

Lesmanawati, W. 2013. Aplikasi Sinbiotik Pada Udang Vaname Litopenaeus vannamei 
Resistensi Terhadap Infectious Mynocrosis Virus dan Performa Pertumbuhan. 
Tesis. Bogor : Program Studi Ilmu Akuakultur. Fakultas Perikanan dan Ilmu 
Kelautan, Institut Pertanian Bogor. 

Liu, C. H., & Chen, J. C. (2004). Effect of ammonia on the immune response of white 
shrimp Litopenaeus vannamei and its susceptibility to Vibrio alginolyticus. Fish and 
Shellfish Immunology, 16(3), 321–334.  

Mastan, S. A. (2015). Use of immunostimulants in aquaculture disease management. 



 

31 
 

International Journal of Fisheries and Aquatic Studies, 2(4), 277–280. 

Matthew Briggs, Funge-Smith, S., Subasinghe, R., & Phillips, M. (2004). Introductions 
and movement of Penaeus vannamei and Penaeus stylirostris in Asia and the 
Pacific. In RAP publication 2004/10 (Vol. 75, Issue January 2004). 

Mon, E. E. (2018). The Morphology and Distribution of Halymenia durvillei Bory de Saint-
Vincent ( Halymeniales , Rhodophyta ) from Myanmar. Journal of Aquatic Science 
and Marine Biology, 1(4), 15–25. 

Moniung, P., Singkoh, M., & Butarbutar, R. (2022). Potensi Alga Halymenia durvillei 
Sebagai Sumber Antioksidan Alami. Jurnal Bios Logos, 12(1), 39.  

Mulyadi, Nur, I., & Iba, W. (2020). Efficacy of Seaweed (Sargassum sp.) Extract to 
Prevent Vibriosis in White Shrimp (Litopenaeus vannamei) Juvenile. International 
Journal of Zoological Research, 16(1), 1–11. 

Muntasiroh, S., Purbomartono, C., & Mulia, D. S. (2020). Kombinasi Ekstrak Rumput 
Laut Cokelat (Padina sp.) Dan Vitamin C Melalui Pakan Terhadap Imun Non-
Spesifik Lele Dumbo (Clarias gariepinus). Sainteks, 17(1), 7.  

Nitimulyo, K. H., Isnansetyo, A., Triyanto, T., Istiqomah, I., & Murdjani, M. (2005). 
Isolasi,Identifikasi dan Karakterisasi Vibrio spp. Patogen Penyebab Vibriosis Pada 
Kerapu Di Balai Budidaya Air Payau Situbondo. Jurnal Perikanan Universitas 
Gadjah Mada, 7(1), 80. 

Noviantari, N. P., Suhendra, L., & Wartini, N. M. (2017). Pengaruh Ukuran Partikel Bubuk 
Dan Konsentrasi Pelarut Aseton Terhadap Karakteristik Ekstrak Warna Sargassum 
polycystum. Rekayasa Dan Manajemen Agroindustri, 5(3), 102–112. 

Nugroho, R., & M.Nur, A. dan F. (2018). Potensi Bahaya Hayati Sebagai Imunostimulan 
Hewan Akuatik. In News.Ge. deepublish. 

Putri, F. M., Sarjito, S., & Suminto, S. (2013). Pengaruh Penambahan Spirulina sp. 
Dalam Pakan Buatan terhadap Jumlah Total Hemosit dan Aktivitas Fagositosis 
Udang Vaname (Litopenaeus vannamei). Journal of Aquaculture Management and 
Technology, 2(1), 102–112. 

Rahman, R., Lahming, L., & Fadilah, R. (2018). Evaluasi Komponen Gizi Pada Pakan 
Udang Fermentasi. Jurnal Pendidikan Teknologi Pertanian, 4(2), 101.  

Renitasari, D. P., & Saridu, S. A. (2021). Feeding Method for Whiteleg Shrimp 
(Litopenaeus vannamei) Using Index System In Intensive Pond. Jurnal Salamata, 
3(1), 20–24. 

Ridlo, A., & Pramesti, R. (2009). Aplikasi Ekstrak Rumput Laut Sebagai Agen 
Imunostimulan Sistem Pertahanan Non Spesifik Pada Udang (Litopenaeus 
vannamei). Ilmu Kelautan, 14(September), 133–137. 

Ritonga, L. B., Sudraat, M. A., & Arifin, M. Z. (2021). Manajemen Pakan Pada 
Pembesaran Udang Vannamei (Litopenaeus vannamei) Di Tambak Intensif CV. 
Bilangan Sejahtera Bersama. 19(2), 187–197. 

Rodriguez, J. & Le Moullac, G.L. 2000. State of the Art of Immunological Tools and 
Health Control of Panaeid Shrimp. Aquaculture. 191:109-119. 



 

32 
 

Rosnizar, R., Fitria, F., Nanda Devira, C., & Nasir, M. (2018). Identifikasi dan prevalensi 
jenis-jenis ektoparasit pada udang windu (Penaeus monodon) berdasarkan tempat 
pemeliharaan Identification and prevalence of types of ectoparasites in tiger shrimp 
(Penaeus monodon) based on maintenance sites. Jurnal Bioleuser, 2(1), 12–19.  

Rula, N. A. M., Ganzon-Fortes, E. T., Pante, M. J. R., & Trono, G. C. (2021). Influence 
of light, water motion, and stocking density on the growth and pigment content of 
Halymenia durvillei (Rhodophyceae) under laboratory conditions. Journal of Applied 
Phycology, 33(4), 2367–2377.  

Saade, E., Aslamyah, S., & Salam, N. I. (2011). Kualitas pakan buatan udang windu 
yang menggunakan berbagai dosis tepung rumput laut (Gracilaria gigas) sebagai 
bahan perekat. Jurnal Akuakultur Indonesia, 10(1), 59–66.  

Sahwan, F.M. 2002. Pakan Ikan dan Udang. Jakarta: Penebar Sawadaya. 

Sinurat, E., & Kusumawati, R. (2017). Optimasi Metode Ekstraksi Fukoidan dari Rumput 
Laut Cokelat Sargassum binderi Sonder. Jurnal Pascapanen dan Bioteknologi 
Kelautan dan Perikanan. JPB Kelautan Dan Perikanan, 12(2), 125–134. 

Sirirustananun, N., Chen, J. C., Lin, Y. C., Yeh, S. T., Liou, C. H., Chen, L. L., Sim, S. 
S., & Chiew, S. L. (2011). Dietary administration of a Gracilaria tenuistipitata extract 
enhances the immune response and resistance against Vibrio alginolyticus and 
white spot syndrome virus in the white shrimp Litopenaeus vannamei. Fish and 
Shellfish Immunology, 31(6), 848–855. 

Smith V J., J H. Brown, & C. Hauton , 2003, Immunostimulation in Crustaceans: Does it 
Really Protect Against Infection. Fish & Shellfish Immunology 15 : 71–90 

Srisapoome, P., Hamano, K., Tsutsui, I., & Iiyama, K. (2018). Immunostimulation and 
yellow head virus (YHV) disease resistance induced by a lignin-based pulping by-
product in black tiger shrimp (Penaeus monodon Linn.). Fish and Shellfish 
Immunology, 72(September), 494–501.  

Sudianto, A. (2018). Analisa Aktivitas Enzim Protease Pada Udang Windu 
(Penaeusmonodon Fabricus) Yang Diinfeksi Vibrio harveyi Pasca Pemberian 
Imunostimulan OMP Vibrio alginolyticus. Oseana, 17(1), 44–52. 

Sugawara, E., & Nikaido, H. (2014). Properties of AdeABC and AdeIJK efflux systems 
of Acinetobacter baumannii compared with those of the AcrAB-TolC system of 
Escherichia coli. Antimicrobial Agents and Chemotherapy, 58(12), 7250–7257.  

Suleman. (2020). Ekstrak Polisakarida Rumput Laut Ulva lactuta Sebagai Imunostimulan 
Untuk Melawan V.harveyi Pada Udang Vaname (Litopenaeus vannamei). Prosiding 
Seminar Nasional IPPeMas 2020, 2000, 675–683. 

Supamattaya, K., J. Kasornchandra dan S. Boonyaratpalin. 2000. Comparative Study of 
Simple Methods for the Diagnostic of Yellow Head Diseases in the Black Tiger 
Shrimp (Penaeus monodon Fab.) Asean Shrimp News. 1st Quarter 2000. 
Thailand:43-56. 

Suparman, A., Saptarini, N. M., Barat, J., Raya, J., Sumedang, B., & 21 Jatinangor, K. 
(2019). Review Artikel : Formulasi Tablet Imunostimulan Ekstrak Daun Pepaya, 
Herba Meniran, Dan Rimpang Kunyit. Farmaka, 17, 111–117. 

Suwoyo, H. S., & Mangampa, M. (2010). Aplikasi probiotik dengan konsentrasi berbeda 



 

33 
 

pada pemeliharaan udang vaname (Litopenaeus vannamei). Prosiding Forum 
Inovasi Teknologi Akuakultur, 239–247. 

Tassakka, A. C. M. A. R., Sumule, O., Massi, M. N., Sulfahri, Manggau, M., Iskandar, I. 
W., Alam, J. F., Permana, A. D., & Liao, L. M. (2021). Potential bioactive compounds 
as SARS-CoV-2 inhibitors from extracts of the marine red alga Halymenia durvillei 
(Rhodophyta) – A computational study. Arabian Journal of Chemistry, 14(11), 
103393.  

Tayag, C. M., Lin, Y. C., Li, C. C., Liou, C. H., & Chen, J. C. (2010). Administration of the 
hot-water extract of Spirulina platensis enhanced the immune response of white 
shrimp Litopenaeus vannamei and its resistance against Vibrio alginolyticus. Fish 
and Shellfish Immunology, 28(5–6), 764–773.  

Uthia, R., Ananda, E. R., & Ifora. (2021). Aktivitas Ekstrak Etanol Daun Sambung Nyawa 
(Gynura procumbens (Lour.) Merr.) Terhadap Titer Antibodi, Jumlah Dan 
Persentase Sel Leukosit Mencit Putih Jantan. UJI Daya Larut Kalsium Oksalat 
Dalam Infus Daun Alpukat, 6(1), 29–41. 

Wangi, S. A. S., Nur, I., & Idris, M. (2019). Uji Diferensial Hemosit Pada Udang Vaname 
(Litopenaeus vannamei) yang Dibudidayakan di Sekitar Area Tambang [Hemocyte 
Differential Test of Vaname Shrimp (Litopenaeus vannamei) Cultivated Around 
Mining Area]. Jurnal Media Akuatika, 4(2), 77–81. 

Widanarni, W., Tepu, I., Sukenda, S., & Setiawati, M. (2009). Seleksi Bakteri Probiotik 
Untuk Biokontrol Vibriosis Pada Larva Udang Windu, Penaeus monodon 
Menggunakan Cara Kultur Bersama. Jurnal Riset Akuakultur, 4(1), 95.  

Widyantoko, W., Pinandoyo, & Herawati, V. E. (2015). Optimalisasi Penambahan 
Tepung Rumput Laut Coklat (Sargassum sp.) Yang Berbeda Dalam Pakan 
Terhadap Pertumbuhan Dan Kelulushidupan Juvenil Udang Windu (Penaeus 
monodon) Optimization. Journal of Aquaculture Management and Technology, 4(1), 
9–17. 

Wijesekara, I., Pangestuti, R., & Kim, S. K. (2011). Biological activities and potential 
health benefits of sulfated polysaccharides derived from marine algae. In 
Carbohydrate Polymers (Vol. 84, Issue 1, pp. 14–21).  

Witoko, P., Purbosari, N., Noor, N. M., Puji, D., Barades, E., & Bokau, R. J. (2018). 
Budidaya udang vaname ( Litopenaeus vannamei ) di keramba jaring apung laut. 
Prosiding Seminar Nasional Pengembangan Teknologi Pertanian, 11(1), 410–418. 

Wongprasert, K., Rudtantip T., & Praibon, J. 2013. Immunostimulatory activity of Sulfated 
Galactans Isolated from The Red Seaweed Gracillaria fisherii anda Development if 
Resistance Against WSSV in Shrimp. Fish and Shelfish Immunology. 36:52-60. 

 

 

 

 

 



 

34 
 

 

 

 

 

 

 

 

 

 

 

LAMPIRAN 

  

 

 

 

  



 

35 
 

Lampiran 1. Hasil Uji Proksimat Pakan 
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Lampiran 2. Data Total Haemocyte Count (THC) yang diberi pakan dosis yang 

mengandung dosis ekstrak Halymenia durvillei 

THC Hari ke-0 Hari ke-5 Hari ke-10 Hari ke-15 

A1 5,8 5,1 6,1 9,2 

A2 5,9 5,2 6,2 7,0 

A3 5,1 5,3 6,1 6,9 

B1 5,0 6,5 10,1 8,4 

B2 6,6 6,0 12,0 8,3 

B3 5,9 6,1 12,2 11,8 

C1 5,4 6,3 12,1 10,9 

C2 5,5 6,2 10,7 13,4 

C3 5,3 7,1 10,2 10,3 

D1 5,4 8,3 11,5 9,3 

D2 3,9 8,4 10,7 9,3 

D3 5,8 7,8 7,4 10,2 

 

Lampiran 3. Hasil analisis ragam Total Haemocyte Count (THC) 

ANOVA 

  
Sum of 

Squares df 
Mean 

Square F Sig. 

THCHariLima Between Groups 13,669 3 4,556 42,716 ,000 

Within Groups ,853 8 ,107     

Total 14,523 11       

THCHariSepuluh Between Groups 52,229 3 17,410 9,892 ,005 

Within Groups 14,080 8 1,760     

Total 66,309 11       

THCHariLimaBelas Between Groups 22,070 3 7,357 3,408 ,073 

Within Groups 17,267 8 2,158     

Total 39,337 11       

 

Multiple Comparisons 

Tukey HSD        

Dependent Variable 

Mean 
Difference (I-

J) 
Std. 
Error Sig. 

95% Confidence Interval 

Lower 
Bound 

Upper 
Bound 

THCHariLima 1 2 -1,00000* ,26667 ,023 -1,8540 -,1460 

3 -1,33333* ,26667 ,005 -2,1873 -,4794 

4 -2,96667* ,26667 ,000 -3,8206 -2,1127 

2 1 1,00000* ,26667 ,023 ,1460 1,8540 

3 -,33333 ,26667 ,616 -1,1873 ,5206 

4 -1,96667* ,26667 ,000 -2,8206 -1,1127 

3 1 1,33333* ,26667 ,005 ,4794 2,1873 

2 ,33333 ,26667 ,616 -,5206 1,1873 

4 -1,63333* ,26667 ,001 -2,4873 -,7794 

4 1 2,96667* ,26667 ,000 2,1127 3,8206 
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2 1,96667* ,26667 ,000 1,1127 2,8206 

3 1,63333* ,26667 ,001 ,7794 2,4873 

THCHariSepuluh 1 2 -5,30000* 1,08321 ,005 -8,7688 -1,8312 

3 -4,86667* 1,08321 ,009 -8,3355 -1,3979 

4 -3,73333* 1,08321 ,036 -7,2021 -,2645 

2 1 5,30000* 1,08321 ,005 1,8312 8,7688 

3 ,43333 1,08321 ,977 -3,0355 3,9021 

4 1,56667 1,08321 ,508 -1,9021 5,0355 

3 1 4,86667* 1,08321 ,009 1,3979 8,3355 

2 -,43333 1,08321 ,977 -3,9021 3,0355 

4 1,13333 1,08321 ,729 -2,3355 4,6021 

4 1 3,73333* 1,08321 ,036 ,2645 7,2021 

2 -1,56667 1,08321 ,508 -5,0355 1,9021 

3 -1,13333 1,08321 ,729 -4,6021 2,3355 

THCHariLimaBelas 1 2 -1,80000 1,19954 ,480 -5,6413 2,0413 

3 -3,83333 1,19954 ,050 -7,6747 ,0080 

4 -1,90000 1,19954 ,438 -5,7413 1,9413 

2 1 1,80000 1,19954 ,480 -2,0413 5,6413 

3 -2,03333 1,19954 ,385 -5,8747 1,8080 

4 -,10000 1,19954 1,000 -3,9413 3,7413 

3 1 3,83333 1,19954 ,050 -,0080 7,6747 

2 2,03333 1,19954 ,385 -1,8080 5,8747 

4 1,93333 1,19954 ,424 -1,9080 5,7747 

4 1 1,90000 1,19954 ,438 -1,9413 5,7413 

2 ,10000 1,19954 1,000 -3,7413 3,9413 

3 -1,93333 1,19954 ,424 -5,7747 1,9080 

*. The mean difference is significant at the 0.05 level. 

 

Lampiran 4. Rata-rata Deferential Haemocyte Count (DHC) yang diberi berbagai dosis 

ekstrak Halmenia durvllei 

HIALIN Hari ke-0 Hari ke-5 Hari ke-10 Hari ke-15 

A1 34,2 35 33,6 33 

A2 33,4 29 32,6 32,6 

A3 33,6 31,4 34,6 35,2 

B1 33,4 39,2 36 37,2 

B2 33 42,2 39,4 29,2 

B3 35,4 54,2 34,6 40,8 

C1 32,2 30,2 30,8 31,6 

C2 30,2 37,8 32,4 40 

C3 34,2 37,8 28,8 30,4 

D1 33,4 21,8 21,4 37,6 

D2 35,8 13 32,8 40,6 

D3 32 13,8 21,2 50,8 
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SEMI 
GRANULAR 

Hari ke-0 Hari ke-5 Hari ke-10 Hari ke-15 

A1 33,6 33 33,6 35 

A2 34,8 33,3 35,4 36 

A3 34 32,2 33,4 33 

B1 35,2 29,4 42 31,4 

B2 34,6 32,6 31,4 38,6 

B3 33,2 24,4 40 29,4 

C1 34,4 37,4 44,2 45,6 

C2 34,6 36,6 41 39,8 

C3 33 40,4 43,8 41,2 

D1 34,2 32,8 50,6 29,8 

D2 32 45 40,2 39,4 

D3 35 42 50,8 32,4 

 

GRANULAR Hari ke-0 Hari ke-5 Hari ke-10 Hari ke-15 

A1 32,2 32 32,8 32 

A2 31,8 32,6 32 31,4 

A3 32,4 35,8 32 32 

B1 31,4 31,4 24 31,4 

B2 32,4 25,2 28 32,2 

B3 31,4 21,4 25,4 30,8 

C1 35,2 32,4 25 29,2 

C2 31,2 25,6 26,6 28,6 

C3 32,8 23,2 27,4 28,4 

D1 32,4 46,4 28 31,6 

D2 32,2 42 27 20 

D3 33 44,2 28 16,8 

 

Lampiran 5. Hasil analisis ragam Deferential Haemocyte Count (DHC) pada Hialin, Semi 

Granular dan Granular 

ANOVA 

  
Sum of 

Squares df 
Mean 

Square F Sig. 

DHCHialinHariLima Between 
Groups 

1303,610 3 434,537 15,107 ,001 

Within 
Groups 

230,107 8 28,763     

Total 1533,717 11       

DHCHialinHariSepuluh Between 
Groups 

216,997 3 72,332 5,315 ,026 

Within 
Groups 

108,880 8 13,610     

Total 325,877 11       

DHCHialinHariLimaBelas Between 
Groups 

172,410 3 57,470 2,044 ,186 

Within 
Groups 

224,907 8 28,113     

Total 397,317 11       
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Multiple Comparisons 

Tukey HSD        

Dependent Variable 
Mean 

Difference (I-J) Std. Error Sig. 

95% Confidence Interval 

Lower 
Bound 

Upper 
Bound 

DHCHialinHariLima 1 2 -13,40000 4,37899 ,061 -27,4231 ,6231 

3 -3,46667 4,37899 ,856 -17,4897 10,5564 

4 15,60000* 4,37899 ,030 1,5769 29,6231 

2 1 13,40000 4,37899 ,061 -,6231 27,4231 

3 9,93333 4,37899 ,185 -4,0897 23,9564 

4 29,00000* 4,37899 ,001 14,9769 43,0231 

3 1 3,46667 4,37899 ,856 -10,5564 17,4897 

2 -9,93333 4,37899 ,185 -23,9564 4,0897 

4 19,06667* 4,37899 ,010 5,0436 33,0897 

4 1 -15,60000* 4,37899 ,030 -29,6231 -1,5769 

2 -29,00000* 4,37899 ,001 -43,0231 -14,9769 

3 -19,06667* 4,37899 ,010 -33,0897 -5,0436 

DHCHialinHariSepu
luh 

1 2 -3,06667 3,01220 ,744 -12,7128 6,5794 

3 2,93333 3,01220 ,768 -6,7128 12,5794 

4 8,46667 3,01220 ,087 -1,1794 18,1128 

2 1 3,06667 3,01220 ,744 -6,5794 12,7128 

3 6,00000 3,01220 ,267 -3,6461 15,6461 

4 11,53333* 3,01220 ,021 1,8872 21,1794 

3 1 -2,93333 3,01220 ,768 -12,5794 6,7128 

2 -6,00000 3,01220 ,267 -15,6461 3,6461 

4 5,53333 3,01220 ,325 -4,1128 15,1794 

4 1 -8,46667 3,01220 ,087 -18,1128 1,1794 

2 -11,53333* 3,01220 ,021 -21,1794 -1,8872 

3 -5,53333 3,01220 ,325 -15,1794 4,1128 

DHCHialinHariLima
Belas 

1 2 -2,13333 4,32923 ,959 -15,9970 11,7304 

3 -,40000 4,32923 1,000 -14,2637 13,4637 

4 -9,40000 4,32923 ,211 -23,2637 4,4637 

2 1 2,13333 4,32923 ,959 -11,7304 15,9970 

3 1,73333 4,32923 ,977 -12,1304 15,5970 

4 -7,26667 4,32923 ,393 -21,1304 6,5970 

3 1 ,40000 4,32923 1,000 -13,4637 14,2637 

2 -1,73333 4,32923 ,977 -15,5970 12,1304 

4 -9,00000 4,32923 ,238 -22,8637 4,8637 

4 1 9,40000 4,32923 ,211 -4,4637 23,2637 

2 7,26667 4,32923 ,393 -6,5970 21,1304 

3 9,00000 4,32923 ,238 -4,8637 22,8637 

*. The mean difference is significant at the 0.05 level. 
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ANOVA 

  
Sum of 

Squares df 
Mean 

Square F Sig. 

DHCSemiGranularHariLima Between 
Groups 

231,803 3 77,267 4,999 ,031 

Within 
Groups 

123,660 8 15,458     

Total 355,463 11       

DHCSemiGranularHariSepuluh Between 
Groups 

296,880 3 98,960 5,442 ,025 

Within 
Groups 

145,467 8 18,183     

Total 442,347 11       

DHCSemiGranularHariLimaBelas Between 
Groups 

158,947 3 52,982 3,558 ,067 

Within 
Groups 

119,120 8 14,890     

Total 278,067 11       

 

Multiple Comparisons 

Tukey HSD        

Dependent Variable 
Mean 

Difference (I-J) 
Std. 
Error Sig. 

95% Confidence Interval 

Lower 
Bound 

Upper 
Bound 

DHCSemiGranularHariLima 1 2 4,03333 3,21014 ,612 -6,2467 14,3133 

3 -5,30000 3,21014 ,406 -15,5800 4,9800 

4 -7,10000 3,21014 ,200 -17,3800 3,1800 

2 1 -4,03333 3,21014 ,612 -14,3133 6,2467 

3 -9,33333 3,21014 ,076 -19,6133 ,9467 

4 -11,13333* 3,21014 ,034 -21,4133 -,8533 

3 1 5,30000 3,21014 ,406 -4,9800 15,5800 

2 9,33333 3,21014 ,076 -,9467 19,6133 

4 -1,80000 3,21014 ,941 -12,0800 8,4800 

4 1 7,10000 3,21014 ,200 -3,1800 17,3800 

2 11,13333* 3,21014 ,034 ,8533 21,4133 

3 1,80000 3,21014 ,941 -8,4800 12,0800 

DHCSemiGranularHariSepuluh 1 2 -3,66667 3,48170 ,725 -14,8163 7,4830 

3 -8,86667 3,48170 ,126 -20,0163 2,2830 

4 -13,06667* 3,48170 ,023 -24,2163 -1,9170 

2 1 3,66667 3,48170 ,725 -7,4830 14,8163 

3 -5,20000 3,48170 ,483 -16,3496 5,9496 

4 -9,40000 3,48170 ,102 -20,5496 1,7496 

3 1 8,86667 3,48170 ,126 -2,2830 20,0163 

2 5,20000 3,48170 ,483 -5,9496 16,3496 

4 -4,20000 3,48170 ,640 -15,3496 6,9496 

4 1 13,06667* 3,48170 ,023 1,9170 24,2163 

2 9,40000 3,48170 ,102 -1,7496 20,5496 
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3 4,20000 3,48170 ,640 -6,9496 15,3496 

DHCSemiGranularHariLimaBelas 1 2 1,53333 3,15066 ,960 -8,5562 11,6229 

3 -7,53333 3,15066 ,156 -17,6229 2,5562 

4 ,80000 3,15066 ,994 -9,2895 10,8895 

2 1 -1,53333 3,15066 ,960 -11,6229 8,5562 

3 -9,06667 3,15066 ,079 -19,1562 1,0229 

4 -,73333 3,15066 ,995 -10,8229 9,3562 

3 1 7,53333 3,15066 ,156 -2,5562 17,6229 

2 9,06667 3,15066 ,079 -1,0229 19,1562 

4 8,33333 3,15066 ,110 -1,7562 18,4229 

4 1 -,80000 3,15066 ,994 -10,8895 9,2895 

2 ,73333 3,15066 ,995 -9,3562 10,8229 

3 -8,33333 3,15066 ,110 -18,4229 1,7562 

*. The mean difference is significant at the 0.05 level. 

 

ANOVA 

  
Sum of 

Squares df 
Mean 

Square F Sig. 

DHCGranularHariLima Between Groups 628,383 3 209,461 14,631 ,001 

Within Groups 114,533 8 14,317     

Total 742,917 11       

DHCGranularHariSepuluh Between Groups 77,797 3 25,932 16,839 ,001 

Within Groups 12,320 8 1,540     

Total 90,117 11       

DHCGranularHariLimaBelas Between Groups 156,227 3 52,076 3,391 ,074 

Within Groups 122,853 8 15,357     

Total 279,080 11       

 

Multiple Comparisons 

Tukey HSD        

Dependent Variable 

Mean 
Difference 

(I-J) 
Std. 
Error Sig. 

95% Confidence Interval 

Lower 
Bound 

Upper 
Bound 

DHCGranularHariLima 1 2 7,46667 3,08941 ,151 -2,4267 17,3600 

3 6,40000 3,08941 ,241 -3,4934 16,2934 

4 -10,73333* 3,08941 ,034 -20,6267 -,8400 

2 1 -7,46667 3,08941 ,151 -17,3600 2,4267 

3 -1,06667 3,08941 ,985 -10,9600 8,8267 

4 -18,20000* 3,08941 ,002 -28,0934 -8,3066 

3 1 -6,40000 3,08941 ,241 -16,2934 3,4934 

2 1,06667 3,08941 ,985 -8,8267 10,9600 

4 -17,13333* 3,08941 ,002 -27,0267 -7,2400 
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4 1 10,73333* 3,08941 ,034 ,8400 20,6267 

2 18,20000* 3,08941 ,002 8,3066 28,0934 

3 17,13333* 3,08941 ,002 7,2400 27,0267 

DHCGranularHariSepuluh 1 2 6,46667* 1,01325 ,001 3,2219 9,7114 

3 5,93333* 1,01325 ,002 2,6886 9,1781 

4 4,60000* 1,01325 ,008 1,3552 7,8448 

2 1 -6,46667* 1,01325 ,001 -9,7114 -3,2219 

3 -,53333 1,01325 ,950 -3,7781 2,7114 

4 -1,86667 1,01325 ,322 -5,1114 1,3781 

3 1 -5,93333* 1,01325 ,002 -9,1781 -2,6886 

2 ,53333 1,01325 ,950 -2,7114 3,7781 

4 -1,33333 1,01325 ,579 -4,5781 1,9114 

4 1 -4,60000* 1,01325 ,008 -7,8448 -1,3552 

2 1,86667 1,01325 ,322 -1,3781 5,1114 

3 1,33333 1,01325 ,579 -1,9114 4,5781 

DHCGranularHariLimaBelas 1 2 ,33333 3,19965 1,000 -9,9131 10,5797 

3 3,06667 3,19965 ,776 -7,1797 13,3131 

4 9,00000 3,19965 ,087 -1,2464 19,2464 

2 1 -,33333 3,19965 1,000 -10,5797 9,9131 

3 2,73333 3,19965 ,828 -7,5131 12,9797 

4 8,66667 3,19965 ,100 -1,5797 18,9131 

3 1 -3,06667 3,19965 ,776 -13,3131 7,1797 

2 -2,73333 3,19965 ,828 -12,9797 7,5131 

4 5,93333 3,19965 ,318 -4,3131 16,1797 

4 1 -9,00000 3,19965 ,087 -19,2464 1,2464 

2 -8,66667 3,19965 ,100 -18,9131 1,5797 

3 -5,93333 3,19965 ,318 -16,1797 4,3131 

*. The mean difference is significant at the 0.05 level. 

Lampiran 6. Rata-rata aktivitas fagosiosis 

FAGOSITOSIS Hari ke-0 Hari ke-5 Hari ke-10 Hari ke-15 

A1 34,8 39,4 40,6 41 

A2 35,2 39,8 40 39,4 

A3 34,8 39,4 40,4 40,4 

B1 35,2 50,8 46,6 48,2 

B2 35 49,4 48,8 50 

B3 33,4 48 47 48,4 

C1 34,2 61,2 52,2 41,8 

C2 34,2 51,8 58,2 46,4 

C3 35,4 57 49,2 50,6 

D1 35,8 48,2 57,6 45,2 

D2 34,6 55 50 44 

D3 34,2 56,2 52,4 42 
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Lampiran 7. Analisis ragam aktivitas fagositosis 

ANOVA 

  
Sum of 

Squares df 
Mean 

Square F Sig. 

FagositosisHariLima Between Groups 491,317 3 163,772 15,306 ,001 

Within Groups 85,600 8 10,700     

Total 576,917 11       

FagositosisHariSepuluh Between Groups 339,557 3 113,186 12,054 ,002 

Within Groups 75,120 8 9,390     

Total 414,677 11       

FagositosisHariLimaBelas Between Groups 121,130 3 40,377 6,840 ,013 

Within Groups 47,227 8 5,903     

Total 168,357 11       

 

Multiple Comparisons 

Tukey HSD        

Dependent Variable 

Mean 
Difference 

(I-J) Std. Error Sig. 

95% Confidence Interval 

Lower 
Bound 

Upper 
Bound 

FagositosisHariNol 1 2 ,40000 ,60553 ,909 -1,5391 2,3391 

3 ,33333 ,60553 ,944 -1,6058 2,2725 

4 ,06667 ,60553 ,999 -1,8725 2,0058 

2 1 -,40000 ,60553 ,909 -2,3391 1,5391 

3 -,06667 ,60553 ,999 -2,0058 1,8725 

4 -,33333 ,60553 ,944 -2,2725 1,6058 

3 1 -,33333 ,60553 ,944 -2,2725 1,6058 

2 ,06667 ,60553 ,999 -1,8725 2,0058 

4 -,26667 ,60553 ,970 -2,2058 1,6725 

4 1 -,06667 ,60553 ,999 -2,0058 1,8725 

2 ,33333 ,60553 ,944 -1,6058 2,2725 

3 ,26667 ,60553 ,970 -1,6725 2,2058 

FagositosisHariLima 1 2 -9,86667* 2,67083 ,025 -18,4196 -1,3137 

3 -
17,13333* 

2,67083 ,001 -25,6863 -8,5804 

4 -
13,60000* 

2,67083 ,004 -22,1529 -5,0471 

2 1 9,86667* 2,67083 ,025 1,3137 18,4196 

3 -7,26667 2,67083 ,099 -15,8196 1,2863 

4 -3,73333 2,67083 ,534 -12,2863 4,8196 

3 1 17,13333* 2,67083 ,001 8,5804 25,6863 

2 7,26667 2,67083 ,099 -1,2863 15,8196 

4 3,53333 2,67083 ,575 -5,0196 12,0863 

4 1 13,60000* 2,67083 ,004 5,0471 22,1529 

2 3,73333 2,67083 ,534 -4,8196 12,2863 

3 -3,53333 2,67083 ,575 -12,0863 5,0196 
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FagositosisHariSepuluh 1 2 -7,13333 2,50200 ,082 -15,1456 ,8789 

3 -
12,86667* 

2,50200 ,004 -20,8789 -4,8544 

4 -
13,00000* 

2,50200 ,004 -21,0123 -4,9877 

2 1 7,13333 2,50200 ,082 -,8789 15,1456 

3 -5,73333 2,50200 ,179 -13,7456 2,2789 

4 -5,86667 2,50200 ,167 -13,8789 2,1456 

3 1 12,86667* 2,50200 ,004 4,8544 20,8789 

2 5,73333 2,50200 ,179 -2,2789 13,7456 

4 -,13333 2,50200 1,000 -8,1456 7,8789 

4 1 13,00000* 2,50200 ,004 4,9877 21,0123 

2 5,86667 2,50200 ,167 -2,1456 13,8789 

3 ,13333 2,50200 1,000 -7,8789 8,1456 

FagositosisHariLimaBelas 1 2 -8,60000* 1,98382 ,011 -14,9529 -2,2471 

3 -6,00000 1,98382 ,064 -12,3529 ,3529 

4 -3,46667 1,98382 ,362 -9,8196 2,8862 

2 1 8,60000* 1,98382 ,011 2,2471 14,9529 

3 2,60000 1,98382 ,582 -3,7529 8,9529 

4 5,13333 1,98382 ,119 -1,2196 11,4862 

3 1 6,00000 1,98382 ,064 -,3529 12,3529 

2 -2,60000 1,98382 ,582 -8,9529 3,7529 

4 2,53333 1,98382 ,601 -3,8196 8,8862 

4 1 3,46667 1,98382 ,362 -2,8862 9,8196 

2 -5,13333 1,98382 ,119 -11,4862 1,2196 

3 -2,53333 1,98382 ,601 -8,8862 3,8196 

*. The mean difference is significant at the 0.05 level. 
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Lampiran 8. Dokumentasi Kegiatan 
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