
66

7. DAFTAR PUSTAKA

Aini Nur. 2013. Teknologi Fermentasi pada Tepung Jagung. Graha Ilmu. Yogyakarta.

Akintayo, E. T., Oshodi, A. A., & Esuoso, K. O. 1999. Effects of NaCl, ionic strength
and pH on the foaming and gelation of pigeon pea (Cajanus cajan) protein
concentrates. Food Chemistry, 66(1), 51–56. https://doi.org/10.1016/S0308-
8146(98)00155-1

Al-Hilphy, A. R. S., Alrikabi, A. K. J., & Al-Salim, A. M. 2015. Extraction of Phenolic
Compounds from Wheat Bran using Ohmik Heating. Food Science and Quality
Management, 43(January), 21–29.

Andrianto Catur. 2011. Kadar Lemak, Warna Dan Kekenyalan Bakso Kerbau
Dengan Penggunaan Berbagai Bagian Karkas Kerbau. Fakultas Peternakan.
Universitas Diponegoro. Semarang.

Anderson, D.R., 2008, Ohmik Heating as an Alternative Food Processing Technology,
Kansas State University, Kansas.

Anjarsari, B. 2010. Pangan Hewani Fisiologi Pasca Mortem dan Teknologi. Graha
Ilmu, Yogyakarta.

Arsa, M. 2016. Proses Pencoklatan (Browning Process) Pada Bahan Pangan. In
Jurnal. Universitas Udayana.

Astawan. 2009. Tepung Tapioka, Manfaatnya dan Cara Pembuatannya. Jakarta:
Penebar Swadaya.

Aslan Muh. 2018. Pemanfaatan Rumput Laut (Eucheuma Cottonii) Sebagai
Pengenyal Alami Bakso Daging Sapi. Fakultas sains dan teknologi. Universitas
Islam Negeri Alauddin. Makassar.

Aulawi, T., & Ninsix, R. 2009. Sifat Fisik Bakso Daging Sapi dengan Bahan
Pengenyal dan Lama Penyimpanan yang Berbeda. Jurnal Peternakan, 6(2),
44–52.

Ayu Sari, H., & Bambang Widjanarko, S. 2015. KARAKTERISTIK KIMIA BAKSO
SAPI (KAJIAN PROPORSI TEPUNG TAPIOKA: TEPUNG PORANG DAN
PENAMBAHAN NaCl) Chemical Characteristic Beef Meatballs (Proportion of
Tapioca Flour : Porang Flour And Addition Of Salt). Dkk Jurnal Pangan Dan
Agroindustri, 3(3), 784–792.

Basuki Enny Karti, Latifah, dan Ika Emi Wulandari. 2012. Kajian penambahan
tepung tapioka dan kuning telur pada pembuatan bakso daging sapi. Jurnal
Teknologi Pangan. 6 (1).

Benjamin, N., & Collins, J. 2003. 6 Nitrite. In N.J. Russell and G.w. Gould (Ed.),

https://doi.org/10.1016/S0308-8146(98)00155-1
https://doi.org/10.1016/S0308-8146(98)00155-1


67

Nitrite in Food Preservatives (2nd ed.). Plenum. https://doi.org/10.1007/978-0-
387-30042-9

Belleville and Nabet, F. 1996. Zat Gizi Antioksidan Penangkal Senyawa Radikal
Pangan dalam Sistem Biologis. Makalah disajikan dalam Prosiding Seminar
Senyawa Radikal dan Sistem Pangan: Reaksi Biomolekuler, Dampak terhadap
Kesehatan dan Penangkalan di Jakarta, Kerjasama Pusat Studi Pangan dan
Gizi dengan Kedutaan Besar Perancis, Jakarta 14 Maret 1996.

Burda , S., and Oleszek, W. 2001. J. Agric. Food. Chem. 49:2774-2779.

Burri, S. C. M., Granheimer, K., Rémy, M., Ekholm, A., Håkansson, Å., Rumpunen,
K., & Tornberg, E. 2019. Lipid Oxidation Inhibition Capacity of 11 Plant
Materials and Extracts Evaluated in Highly Oxidised Cooked Meatballs. Foods,
8(9), 406. https://doi.org/10.3390/foods8090406

Chang, R. (2006). Kimia dasar : konsep-konsep inti jilid 1 (Lemeda Sumarmata (ed.);
Jilid 1). Erlangga.

Coleman, L. W., Hickson, R. E., Schreurs, N. M., Martin, N. P., Kenyon, P. R.,
Lopez-Villalobos, N., & Morris, S. T. (2016). Carcass characteristics and meat
quality of Hereford sired steers born to beef-cross-dairy and Angus breeding
cows. Meat Science, 121, 403–408.
https://doi.org/10.1016/j.meatsci.2016.07.011

Freeman I.P. 2000. Margarines and shortenings. Ullmans Encyclopedia of industrial
chemistry. United kingdom.

Hatta, M., & Murpiningrum, E. 2012. Kualitas Bakso Daging Sapi Dengan
Penambahan Garam (NaCl) Dan Fosfat (Sodium Tripolifosfat/Stpp) Pada Level
Dan Waktu Yang Bebeda. Jitp, 2(1), 30–38.

Handershot, 1970 dalam Lisa M. Maharaja. 2008. Penggunaan campuran tepung
tapioka dengan tepung sagu dan natrium nitrat dalam pembuatan bakso daging
sapi. Fakultas Pertanian. Medan : Universitas Sumatra Utara. Margono, T.
2005. Pengawetan dan Bahan Kimia II

Icier, F., 2012, Novel Thermal and Non-Thermal Technologies for Fluid Foods.
Academic Press, New York.

Imanningsih, N. 2019. PROFIL GELATINISASI BEBERAPA FORMULASI TEPUNG-
TEPUNGAN UNTUK PENDUGAAN SIFAT PEMASAKAN. Journal of Chemical
Information and Modeling, 53(9), 1689–1699.

Inmanee, P., Kamonpatana, P., & Pirak, T. (2019). Ohmik heating effects on Listeria
monocytogenes inactivation, and chemical, physical, and sensory characteristic
alterations for vacuum packaged sausage during post pasteurization. Lwt,
108(March), 183–189. https://doi.org/10.1016/j.lwt.2019.03.027



68

Ismail, M., Kautsar, R., Sembada, P., Aslimah, S., & Arief, I. I. (2016). Kualitas Fisik
dan Mikrobiologis Bakso Daging Sapi Pada Penyimpanan Suhu yang Berbeda.
Jurnal Ilmu Produksi Dan Teknologi Hasil Peternakan, 4(3), 372–374.
doi.org/10.29244/jipthp.4.3.372-374

Janz, G. J., & Singer, S. K. (1975). Copenhangen Standard Sea Water: Conductivity
and salinity. Journal of Solution Chemistry, 4(12), 995–1003.
https://doi.org/10.1007/BF01074741

Kang, Z. L., Zou, Y. F., Xu, X. L., Zhu, C. Z., Wang, P., & Zhou, G. H. (2014). Effect
of a beating process, as a means of reducing salt content in Chinese-style
meatballs (kung-wan): A physico-chemical and textural study. Meat Science,
96(1), 147–152. https://doi.org/10.1016/j.meatsci.2013.06.019

Khairuzzaman, M. Q. (2016). Pengaruh konsentrasi garam terhadap kadar protein
dan kualitas organoleptik telur bebek. 4(1), 64–75.

Kikuzaki, H., M. Hisanto. 2002. Antioxidants properties of ferulic Acid and Its Realted
Compound. J. Agric Food Chem, 50: 2161-2168.

Knirsch, M. C., Alves dos Santos, C., Martins de Oliveira Soares Vicente, A. A., &
Vessoni Penna, T. C. (2010). Ohmik heating - a review. Trends in Food Science
and Technology, 21(9), 436–441. https://doi.org/10.1016/j.tifs.2010.06.003

Kusnandar Feri. 2019. Kimia Pangan Komponen makro. Bumi aksara. Jakarta Timur.

Lawrie, R. A. 1995. Ilmu Daging. Edition (5). Terjemahan: Parakassi, A. Universitas
Indonesia Press, Jakarta.

Lehninger, A.L. 1995. Dasar-dasar Biokimia (terjemahan). Erlangga: Jakarta.

Linda Lenggi. 2012. Terapi Bawang Putih untuk kesehatan. Elex Media Komputindo.
Jakarta

Mandal 2009. ”Antioxidants: A Review,” Journal of Chemical and Pharmaceutical
Research. 1 (1): 102-104.

Meucci, E., & Mele, M. C. (1997). Amino acids and plasma antioxidant capacity.
Amino Acids, 12(3–4), 373–377. https://doi.org/10.1007/BF01373017

Muchtadi, R.. T., Ayustaningwarno, F., 2010. Teknologi Proses Pengolahan
Pangan. Penerbit Alfabeta. Bandung.

Nahariah, Legowo, A. M., & Abustam, E. (2015). Aktivitas antioksidan dan
antihipertensi tepung putih telur hasil “. JITP, 4(1), 28–34.

Nguju, A. L., Kale, P. R., & Sabtu, B. (2018). Pengaruh Cara Memasak Yang
Berbeda Terhadap Kadar Protein, Lemak, Kolesterol Dan Rasa Daging Sapi
Bali. Jurnal Nukleus Peternakan, 5(1), 17–23.

https://doi.org/10.1016/j.meatsci.2013.06.019


69

Naphade, S,S., S.S Khadabadi, S.I., Doere, N.S Jagtap dan S.P. Hadka. 2009.
Antioxidant Activity of Different Extract of Plant Tricholepis Gaberrima DC
(Ateraceace). Goverment Collage of Pharmachy and Phytochemistry
Departement. International Journal of Pharmatech research. I (3): 09474-4304.

Oosten, B. J. (1990). Interactions Between Starch and Electrolytes. Starch ‐ Stärke,
42(9), 327–330. https://doi.org/10.1002/star.19900420902

Pramuditya Galih dan Sudarminto Setyo Yuwono. 2014. Penentuan atribut mutu
tekstur bakso sebagai syarat Tambahan dalam SNI dan pengaruh lama
pemanasan terhadap Tekstur bakso. Jurnal Pangan dan Agroindustri. 2 (4).

Prasta. 2017. Hubungan Higiene Dan Sanitasi Terhadap Cemaran Mikrobia Dan
Boraks Pada Adonan Bakso Dan Bakso Di Penggilingan Daging Beberapa
Pasar Di Kabupaten Sleman. Universitas Mercu Buana. Yogyakarta.

Prastuti, N. T. 2010. Pengaruh Substitusi Daging Sapi dengan Kulit CakarAyam
terhadap Daya Ikat Air (Dia), Rendemen dan KadarAbu Bakso . Skripsi.
Fakultas Peternakan Universitas Diponegoro. Semarang.

PURWOKO, & TJAHJADI. (2007). Protein concentrations of sweet soysauces from
Rhizopus oryzae and R. oligosporus fermentation without moromi fermentation.
Biodiversitas, Journal of Biological Diversity, 8(3), 223–227.
https://doi.org/10.13057/biodiv/d080312

Rahayu. 2000. Aktifitas Mikroba Bumbu Masakan Tradisional Hasil Olahan Industri
Terhadap Bakteri Phatogen dan Perasa. Bulletin Industri Pangan. XI (2):42-48.

Ruan, R., Ye, P., Chen dan Doona, C.J., 2001, Thermal Tecnologies in Food
Processing, CRC Press, New York.

Rohdiana, D. 2001. Aktivitas Daya Tangkap Radikal Polifenol dalam Daun Teh.
Jurnal Indonesia. 12: 53 - 58.

Salengke, S. 2000. Electrothermal Effects of Ohmik Heating on Biomaterials. Ph.D.
issertation, The Ohio State University, Columbus, OH.

Soeparno. 2009. Ilmu dan Teknologi Daging. Universitas Gadjah Mada Press.
Yogyakarta.

S.Y. Hsu, & H.-Y. C. (1998, March 23). Effects of processing factors on qualities of
emulsified meatball. Journal of Food Engineering, 36(3), 337–347 |
10.1016/S0260-8774(98)00051-X. Elsevier. https://sci-
hub.se/https://doi.org/10.1016/S0260-8774(98)00051-X

Salirawati Das, Fitria M.K., dan Jamila S. 2000. Belajar kimia secara menarik untuk
SMA kelas IX. Grasindo. Jogjakarta.

Sastry, S.K, 2002. Ohmik heating dalam food engineering Vol III. Ohio State
University.USA.



70

Soeparno. 2005. Ilmu dan Teknologi Daging. Yogyakarta (ID) : Gadjah Mada
University Press.

Soputan, J. E. M. 2004. Dendeng Sapi Sebagai Alternatif Pengawetan Daging.
Makalah pribadi Pengantar ke Falsafah Sains. Institut Pertanian Bogor. Bogor.

Standar Nasional Indonesia Bakso Daging. http://sni.bsn.go.id/product/detail/22359.

Sundari dian, Almasyhuri, Astuti Lamid. 2015. Pengaruh proses Pemasakan
terhadap Komposisi Zat Gizi Bahan Pangan Sumber Protein. Media Litbangkes.
Vol 25 (4) :235-242.

Sutresna Nana, Runjai W. Laksana, Yuyun Gursida, Muh Rizal, Farida. 2008.
Persiapan UN Kimia untuk Sekolah Menengah Atas. Grafindo Media Pratama,
Bandung.

Susilo Agus, Djalal Rosyidil, Firman Jaya, Mulia W. A. 2019. Buku Ajar Dasar
Teknologi Hasil Ternak. UB Pres. Malang.

Suzuki, T. (1981). FISH AND KRILL PROTEIN: Processing Technology. FISH AND
KRILL PROTEIN: Processing Technology, 49(0), 6221.
https://doi.org/10.1007/978-94-011-6743-7

Tempeh, C. S., Astuti, R., Aminah, S., & Syamsianah, A. (2014). Nutritional
Composition of Soyben Tempeh Fortified with Iron and Vitamin A on Uncook
and Cook Soyben Tempeh. AgriTECH, 34(2), 151–159.
https://doi.org/10.22146/agritech.9505

Thenawidjaja Maggy, Wangsa Tirta Ismaya, Dobbie Soefia R. 2017. PROTEIN untuk
mahasiswa dan umum. Gramedia Widiasarana Indonesai. Jakarta.

Triatmodjo, S. 1992. Pengaruh Penggantian Daging Sapi dengan Kerbau, Ayam,
Kelinci pada Konsumsi dan Kualitas Fisik Bakso. Buletin Peternakan. Volume::
6. Universitas Gajah Mada. Yogyakarta.

Wahyuddin, Fildzah, Salengke, S. (1980). Pengaruh Pemanasan Ohmik Selama
Alkalisasi terhadap Viskositas dan Kekuatan Gel Semi-Refined Carrageenan
(SRC) Rumput Laut Eucheuma cottonii (Vol. 16, Issue 4).
https://doi.org/10.11164/jjsps.16.4_704_3

Wijaya Heri, Novitasari, dan Siti Jubaidah. 2018. Perbandingan Metode Ekstraksi
Terhadap Rendemen Ekstrak Daun Rambai Laut (Sonneratia caseolaris L.
Engl). Jurnal Ilmiah Manuntung 4(1):79-83. Akademi Farmasi Samarinda.

Wikandari, P.R., Y. Suparmo., Marsono dan E.S Rahayu. 2011. Potensi bekasem
sebagai Sumber Angiotensin I-converting Enzyme Inhibitory. Biota. 16
(1) :145-152.

Winarno, F.G. 1997. Kimia Pangan dan Gizi. Gramedia : Jakarta.

http://sni.bsn.go.id/product/detail/22359
https://doi.org/10.22146/agritech.9505


71

__________ . 2002. Kimia Pangan dan Gizi. Gramedia : Jakarta.

Yuhernita dan Juniarti,” Analisis Senyawa Metabolit Sekunder Dari Ekstrak Metanol
Daun Surian Yang Berpotensi Sebagai Antioksidan,” Makara, Sains, 15(1):
48-52.

Zayas, J. F. (1997). Functionality of Proteins in Food. In Functionality of Proteins in
Food. Springer Berlin Heidelberg. https://doi.org/10.1007/978-3-642-59116-7



72

LAMPIRAN
7.1 pH

Lampiran 1. Analsis ragam pengaruh konsentrasi garam dan lama pemasakan
terhadap pH bakso.

Lampiran 1. Analsis ragam pengaruh level garam dan lama pemasakan

terhadap pH bakso

Tests of Between-Subjects Effects
Dependent Variable: pH

Source Type III Sum of

Squares

df Mean Square F Sig.

Corrected Model .098a 8 .012 2.612 .043

Intercept 735.185 1 735.185 157289.953 .000

A .060 2 .030 6.467 .008

B .011 2 .005 1.147 .340

A * B .027 4 .007 1.418 .268

Error .084 18 .005

Total 735.367 27

Corrected Total .182 26

a. R Squared = .537 (Adjusted R Squared = .332)

3. Perlakuan Garam * Perlakuan Waktu
Dependent Variable: pH

Perlakuan Garam Perlakuan Waktu Mean Std. Error 95% Confidence Interval

Lower Bound Upper Bound

kadar 2

5 menit 5.263 .039 5.180 5.346

10 menit 5.297 .039 5.214 5.380

15 menit 5.260 .039 5.177 5.343

kadar 3

5 menit 5.197 .039 5.114 5.280

10 menit 5.123 .039 5.040 5.206

15 menit 5.153 .039 5.070 5.236

kadar 4

5 menit 5.240 .039 5.157 5.323

10 menit 5.150 .039 5.067 5.233

15 menit 5.280 .039 5.197 5.363

pH
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Perlakuan Garam N Subset

1 2

Duncana,b

kadar 3 9 5.1578

kadar 4 9 5.2233 5.2233

kadar 2 9 5.2733

Sig. .057 .138

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = .005.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.

pH

Perlakuan Waktu N Subset

1

Duncana,b

10 menit 9 5.1900

15 menit 9 5.2311

5 menit 9 5.2333

Sig. .219

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = .005.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.
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7.2 DPPH

Lampiran 2. Analsis ragam pengaruh konsentrasi garam dan lama pemasakan
terhadap Aktivitas Antioksidan bakso.

Tests of Between-Subjects Effects
Dependent Variable: Antioksidan c

Source Type III Sum of

Squares

df Mean Square F Sig.

Corrected Model 433.335a 8 54.167 7.953 .000

Intercept 93397.926 1 93397.926 13713.001 .000

A 63.417 2 31.708 4.656 .023

B 150.259 2 75.130 11.031 .001

A * B 219.659 4 54.915 8.063 .001

Error 122.596 18 6.811

Total 93953.857 27

Corrected Total 555.931 26

a. R Squared = .779 (Adjusted R Squared = .681)

3. Perlakuan Garam * Perlakuan Waktu
Dependent Variable: Antioksidan c

Perlakuan Garam Perlakuan Waktu Mean Std. Error 95% Confidence Interval

Lower Bound Upper Bound

kadar 2

5 menit 49.690 1.507 46.524 52.856

10 menit 61.300 1.507 58.134 64.466

15 menit 63.510 1.507 60.344 66.676

kadar 3

5 menit 55.547 1.507 52.381 58.712

10 menit 56.707 1.507 53.541 59.872

15 menit 59.790 1.507 56.624 62.956

kadar 4

5 menit 62.063 1.507 58.898 65.229

10 menit 59.487 1.507 56.321 62.652

15 menit 61.240 1.507 58.074 64.406

Antioksidan c
Duncana,b

Perlakuan Garam N Subset
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1 2

kadar 3 9 57.3478

kadar 2 9 58.1667

kadar 4 9 60.9300

Sig. .514 1.000

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = 6.811.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.

Antioksidan c
Duncana,b

Perlakuan Waktu N Subset

1 2

5 menit 9 55.7667

10 menit 9 59.1644

15 menit 9 61.5133

Sig. 1.000 .072

Means for groups in homogeneous subsets are

displayed.

Based on observed means.

The error term is Mean Square(Error) = 6.811.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.
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7.3 Protein

Lampiran 3. Analsis ragam pengaruh konsentrasi garam dan lama pemasakan
terhadap Aktivitas Antioksidan bakso.

Tests of Between-Subjects Effects
Dependent Variable: Protein terlarut

Source Type III Sum of

Squares

df Mean Square F Sig.

Corrected Model 74.350a 8 9.294 14.576 .000

Intercept 5937.191 1 5937.191 9311.455 .000

A 15.437 2 7.719 12.105 .000

B 57.822 2 28.911 45.342 .000

A * B 1.091 4 .273 .428 .787

Error 11.477 18 .638

Total 6023.018 27

Corrected Total 85.827 26

a. R Squared = .866 (Adjusted R Squared = .807)

Descriptive Statistics
Dependent Variable: Protein terlarut

Perlakuan Garam Perlakuan Waktu Mean Std. Deviation N

kadar 2

5 menit 12.3567 .46318 3

10 menit 14.4933 .25541 3

15 menit 15.3033 .39209 3

Total 14.0511 1.35883 9

kadar 3

5 menit 12.6767 1.12189 3

10 menit 14.8633 .95296 3

15 menit 16.2067 .58586 3

Total 14.5822 1.73447 9

kadar 4

5 menit 13.5467 1.19123 3

10 menit 16.4267 .78105 3

15 menit 17.5867 .87523 3

Total 15.8533 1.98594 9

Total

5 menit 12.8600 1.00373 9

10 menit 15.2611 1.08889 9

15 menit 16.3656 1.14346 9

Total 14.8289 1.81688 27
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Multiple Comparisons
Dependent Variable: Protein terlarut

(I) Perlakuan

Garam

(J) Perlakuan

Garam

Mean

Difference (I-

J)

Std. Error Sig. 95% Confidence Interval

Lower Bound Upper Bound

LSD

kadar 2
kadar 3 -.5311 .37642 .175 -1.3219 .2597

kadar 4 -1.8022* .37642 .000 -2.5931 -1.0114

kadar 3
kadar 2 .5311 .37642 .175 -.2597 1.3219

kadar 4 -1.2711* .37642 .003 -2.0619 -.4803

kadar 4
kadar 2 1.8022* .37642 .000 1.0114 2.5931

kadar 3 1.2711* .37642 .003 .4803 2.0619

Based on observed means.

The error term is Mean Square(Error) = .638.

*. The mean difference is significant at the .05 level.

Protein terlarut

Perlakuan Garam N Subset

1 2

Duncana,b

kadar 2 9 14.0511

kadar 3 9 14.5822

kadar 4 9 15.8533

Sig. .175 1.000

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = .638.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.

Multiple Comparisons
Dependent Variable: Protein terlarut

(I) Perlakuan Waktu (J) Perlakuan

Waktu

Mean Difference

(I-J)

Std. Error Sig. 95% Confidence Interval

Lower Bound Upper

Bound

LSD

5 menit
10 menit -2.4011* .37642 .000 -3.1919 -1.6103

15 menit -3.5056* .37642 .000 -4.2964 -2.7147

10 menit
5 menit 2.4011* .37642 .000 1.6103 3.1919

15 menit -1.1044* .37642 .009 -1.8953 -.3136

15 menit
5 menit 3.5056* .37642 .000 2.7147 4.2964

10 menit 1.1044* .37642 .009 .3136 1.8953
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Protein terlarut

Perlakuan Waktu N Subset

1 2 3

Duncana,b

5 menit 9 12.8600

10 menit 9 15.2611

15 menit 9 16.3656

Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = .638.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.

Based on observed means.

The error term is Mean Square(Error) = .638.

*. The mean difference is significant at the .05 level.
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7.4 TBA

Lampiran 4. Analsis ragam pengaruh konsentrasi garam dan lama pemasakan
terhadap tingkat oksidasi lemak pada bakso.

Tests of Between-Subjects Effects
Dependent Variable: Ketengikan

Source Type III Sum of

Squares

df Mean Square F Sig.

Corrected Model .152a 8 .019 4.728 .003

Intercept .940 1 .940 234.794 .000

A .035 2 .017 4.318 .029

B .088 2 .044 11.031 .001

A * B .029 4 .007 1.782 .176

Error .072 18 .004

Total 1.164 27

Corrected Total .224 26

a. R Squared = .678 (Adjusted R Squared = .534)

Descriptive Statistics
Dependent Variable: Ketengikan

Perlakuan Garam Perlakuan Waktu Mean Std. Deviation N

kadar 2

5 menit .3697 .04041 3

10 menit .1957 .09238 3

15 menit .1327 .03009 3

Total .2327 .11862 9

kadar 3

5 menit .2393 .14725 3

10 menit .1788 .01026 3

15 menit .1273 .02887 3

Total .1818 .08951 9

kadar 4

5 menit .1738 .03900 3

10 menit .1570 .00000 3

15 menit .1053 .02887 3

Total .1454 .03930 9

Total

5 menit .2609 .11689 9

10 menit .1772 .04941 9

15 menit .1218 .02829 9

Total .1866 .09274 27



80

Ketengikan
Duncana,b

Perlakuan Garam N Subset

1 2

kadar 4 9 .1454

kadar 3 9 .1818 .1818

kadar 2 9 .2327

Sig. .238 .106

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = .004.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.

Ketengikan
Duncana,b

Perlakuan Waktu N Subset

1 2

15 menit 9 .1218

10 menit 9 .1772

5 menit 9 .2609

Sig. .080 1.000

Means for groups in homogeneous subsets are

displayed.

Based on observed means.

The error term is Mean Square(Error) = .004.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.
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7.5 Warna

Lampiran 5. Analsis ragam pengaruh konsentrasi garam dan lama pemasakan
terhadap warna bakso.

a). Kecerahan (L*)

Descriptive Statistics
Dependent Variable: Warna dalam L

Perlakuan Garam Perlakuan Waktu Mean Std. Deviation N

kadar 2

5 menit 33.6033 2.43270 3

10 menit 34.9033 1.25933 3

15 menit 25.5283 2.66867 3

Total 31.3450 4.79632 9

kadar 3

5 menit 21.3100 .78519 3

10 menit 22.1533 1.14963 3

15 menit 25.4800 4.41823 3

Total 22.9811 3.00176 9

kadar 4

5 menit 29.9333 2.34131 3

10 menit 27.9900 1.00817 3

15 menit 28.0150 2.62189 3

Total 28.6461 2.06767 9

Total

5 menit 28.2822 5.73356 9

10 menit 28.3489 5.61551 9

15 menit 26.3411 3.15527 9

Total 27.6574 4.87662 27

Tests of Between-Subjects Effects
Dependent Variable: Warna dalam L

Source Type III Sum of

Squares

df Mean Square F Sig.

Corrected Model 519.403a 8 64.925 11.815 .000

Intercept 20653.169 1 20653.169 3758.380 .000

A 327.993 2 163.996 29.843 .000

B 23.411 2 11.705 2.130 .148

A * B 168.000 4 42.000 7.643 .001

Error 98.914 18 5.495

Total 21271.486 27

Corrected Total 618.317 26

a. R Squared = .840 (Adjusted R Squared = .769)
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Warna dalam L
Duncana,b

Perlakuan Garam N Subset

1 2 3

kadar 3 9 22.9811

kadar 4 9 28.6461

kadar 2 9 31.3450

Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = 5.495.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.

Warna dalam L
Duncana,b

Perlakuan Waktu N Subset

1

15 menit 9 26.3411

5 menit 9 28.2822

10 menit 9 28.3489

Sig. .101

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = 5.495.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.
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a. Kemerahan (a*)q

Tests of Between-Subjects Effects
Dependent Variable: Warna dalam a

Source Type III Sum of

Squares

df Mean Square F Sig.

Corrected Model 129.120a 8 16.140 2.996 .025

Intercept 3478.435 1 3478.435 645.615 .000

A 57.772 2 28.886 5.361 .015

B 29.119 2 14.559 2.702 .094

A * B 42.230 4 10.557 1.960 .144

Error 96.980 18 5.388

Total 3704.535 27

Corrected Total 226.100 26

a. R Squared = .571 (Adjusted R Squared = .380)

Warna dalam a

Perlakuan Garam N Subset

1 2

Duncana,b
kadar 4 9 9.8722

kadar 3 9 10.8361

kadar 2 9 13.3428

Multiple Comparisons
Dependent Variable: Warna dalam a

(I) Perlakuan Garam (J) Perlakuan

Garam

Mean Difference

(I-J)

Std. Error Sig. 95% Confidence Interval

Lower Bound Upper Bound

LSD

kadar 2
kadar 3 2.5067* 1.09421 .034 .2078 4.8055

kadar 4 3.4706* 1.09421 .005 1.1717 5.7694

kadar 3
kadar 2 -2.5067* 1.09421 .034 -4.8055 -.2078

kadar 4 .9639 1.09421 .390 -1.3350 3.2627

kadar 4
kadar 2 -3.4706* 1.09421 .005 -5.7694 -1.1717

kadar 3 -.9639 1.09421 .390 -3.2627 1.3350

Based on observed means.

The error term is Mean Square(Error) = 5.388.

*. The mean difference is significant at the .05 level.
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Sig. .390 1.000

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = 5.388.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.

Multiple Comparisons
Dependent Variable: Warna dalam a

(I) Perlakuan Waktu (J) Perlakuan Waktu Mean

Difference (I-J)

Std. Error Sig. 95% Confidence Interval

Lower Bound Upper Bound

LSD

5 menit
10 menit .4617 1.09421 .678 -1.8372 2.7605

15 menit 2.3972* 1.09421 .042 .0984 4.6961

10 menit
5 menit -.4617 1.09421 .678 -2.7605 1.8372

15 menit 1.9356 1.09421 .094 -.3633 4.2344

15 menit
5 menit -2.3972* 1.09421 .042 -4.6961 -.0984

10 menit -1.9356 1.09421 .094 -4.2344 .3633

Based on observed means.

The error term is Mean Square(Error) = 5.388.

*. The mean difference is significant at the .05 level.

Warna dalam a

Perlakuan Waktu N Subset

1

Duncana,b

15 menit 9 9.9061

10 menit 9 11.8417

5 menit 9 12.3033

Sig. .051

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = 5.388.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.
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b. Kekuningan (b*)

Tests of Between-Subjects Effects
Dependent Variable: Warna dalam b

Source Type III Sum of

Squares

df Mean Square F Sig.

Corrected Model 38.062a 8 4.758 3.337 .016

Intercept 1480.371 1 1480.371 1038.202 .000

A 17.337 2 8.668 6.079 .010

B 6.651 2 3.325 2.332 .126

A * B 14.075 4 3.519 2.468 .082

Error 25.666 18 1.426

Total 1544.099 27

Corrected Total 63.728 26

a. R Squared = .597 (Adjusted R Squared = .418)

Multiple Comparisons
Dependent Variable: Warna dalam b

(I) Perlakuan

Garam

(J) Perlakuan

Garam

Mean

Difference (I-

J)

Std. Error Sig. 95% Confidence Interval

Lower Bound Upper Bound

LSD

kadar 2
kadar 3 1.9550* .56291 .003 .7724 3.1376

kadar 4 .8261 .56291 .159 -.3565 2.0087

kadar 3
kadar 2 -1.9550* .56291 .003 -3.1376 -.7724

kadar 4 -1.1289 .56291 .060 -2.3115 .0537

kadar 4
kadar 2 -.8261 .56291 .159 -2.0087 .3565

kadar 3 1.1289 .56291 .060 -.0537 2.3115

Based on observed means.

The error term is Mean Square(Error) = 1.426.

*. The mean difference is significant at the .05 level.

Warna dalam b

Perlakuan Garam N Subset

1 2

Duncana,b

kadar 3 9 6.3767

kadar 4 9 7.5056 7.5056

kadar 2 9 8.3317

Sig. .060 .159
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Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = 1.426.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.

Multiple Comparisons
Dependent Variable: Warna dalam b

(I) Perlakuan Waktu (J) Perlakuan Waktu Mean

Difference (I-J)

Std. Error Sig. 95% Confidence Interval

Lower Bound Upper Bound

LSD

5 menit
10 menit 1.2061* .56291 .046 .0235 2.3887

15 menit .7350 .56291 .208 -.4476 1.9176

10 menit
5 menit -1.2061* .56291 .046 -2.3887 -.0235

15 menit -.4711 .56291 .414 -1.6537 .7115

15 menit
5 menit -.7350 .56291 .208 -1.9176 .4476

10 menit .4711 .56291 .414 -.7115 1.6537

Based on observed means.

The error term is Mean Square(Error) = 1.426.

*. The mean difference is significant at the .05 level.

Warna dalam b

Perlakuan Waktu N Subset

1

Duncana,b

10 menit 9 6.8456

15 menit 9 7.3167

5 menit 9 8.0517

Sig. .056

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = 1.426.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.
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7.6 Kekauatn Gel

Lampiran 6. Analsis ragam pengaruh konsentrasi garam dan lama pemasakan
terhadap Aktivitas Antioksidan bakso.

Descriptive Statistics
Dependent Variable: Gel Strength

Perlakuan Garam Perlakuan Waktu Mean Std. Deviation N

kadar 2

5 menit 2.1101 .10809 3

10 menit 2.2583 .19312 3

15 menit 2.4926 .13368 3

Total 2.2870 .21120 9

kadar 3

5 menit 2.1980 .09461 3

10 menit 2.5437 .02767 3

15 menit 2.6700 .07774 3

Total 2.4706 .22074 9

kadar 4

5 menit 2.2568 .05976 3

10 menit 2.3466 .02367 3

15 menit 2.8068 .00848 3

Total 2.4701 .25758 9

Total

5 menit 2.1883 .10069 9

10 menit 2.3829 .16022 9

15 menit 2.6565 .15687 9

Total 2.4092 .23851 27

Tests of Between-Subjects Effects
Dependent Variable: Gel Strength

Source Type III Sum of

Squares

df Mean Square F Sig.

Corrected Model 1.305a 8 .163 16.917 .000

Intercept 156.716 1 156.716 16247.078 .000

A .202 2 .101 10.449 .001

B .996 2 .498 51.612 .000

A * B .108 4 .027 2.803 .057

Error .174 18 .010

Total 158.195 27

Corrected Total 1.479 26

a. R Squared = .883 (Adjusted R Squared = .830)
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Gel Strength

Perlakuan Garam N Subset

1 2

Duncana,b

kadar 2 9 2.2870

kadar 4 9 2.4701

kadar 3 9 2.4706

Sig. 1.000 .992

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = .010.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.

Gel Strength

Perlakuan Waktu N Subset

1 2 3

Duncana,b

5 menit 9 2.1883

10 menit 9 2.3829

15 menit 9 2.6565

Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = .010.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.

Grafik Kekuatan Gel pada bakso dengan menggunakan alat Texture Analyzer
Force (kg)

Time (sec)
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Rendemen

Lampiran 7. Analsis ragam pengaruh konsentrasi garam dan lama pemasakan
terhadap Aktivitas Antioksidan bakso.

Descriptive Statistics
Dependent Variable: penyusutan

Perlakuan Garam Perlakuan Waktu Mean Std. Deviation N

kadar 2

5 menit 99.5556 4.43889 3

10 menit 105.3333 4.37163 3

15 menit 99.5556 4.53791 3

Total 101.4815 4.81638 9

kadar 3

5 menit 102.6667 1.15470 3

10 menit 100.6667 1.76383 3

15 menit 101.3333 2.30940 3

Total 101.5556 1.79505 9

kadar 4

5 menit 102.8889 2.03670 3

10 menit 104.8889 1.67774 3

15 menit 105.3333 3.33333 3

Total 104.3704 2.40627 9

Total

5 menit 101.7037 2.98349 9

10 menit 103.6296 3.35180 9

15 menit 102.0741 3.97834 9

Total 102.4691 3.43344 27

Tests of Between-Subjects Effects
Dependent Variable: penyusutan

Source Type III Sum of

Squares

df Mean Square F Sig.

Corrected Model 131.984a 8 16.498 1.702 .166

Intercept 283497.942 1 283497.942 29240.237 .000

A 48.823 2 24.412 2.518 .109

B 18.798 2 9.399 .969 .398

A * B 64.362 4 16.091 1.660 .203

Error 174.519 18 9.695

Total 283804.444 27

Corrected Total 306.502 26

a. R Squared = .431 (Adjusted R Squared = .178)
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penyusutan
Duncana,b

Perlakuan Garam N Subset

1

kadar 2 9 101.4815

kadar 3 9 101.5556

kadar 4 9 104.3704

Sig. .077

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = 9.695.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.

penyusutan
Duncana,b

Perlakuan Waktu N Subset

1

5 menit 9 101.7037

15 menit 9 102.0741

10 menit 9 103.6296

Sig. .230

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = 9.695.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.
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7.7 Foto Dokumentasi Penelitian
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