
151 
 

DAFTAR PUSTAKA 

Afifah, N., Sholichah, E., Indrianti, N., & Darmajana, D. A. (2018). Pengaruh 
kombinasi plasticizer terhadap karakteristik edible film dari karagenan 
dan lilin lebah. Jurnal Biopropal Industri, 9(1). 

Afoakwa, E. O. (2016). Chocolate Science and Technology  (2nd ed.). Wiley 
Blackwell. 

Afoakwa, E. O., Paterson, A., & Fowler, M. (2008). Effects of particle size 
distribution and composition on rheological properties of dark chocolate. 
European Food Research and Technology , 226(6). 
https://doi.org/10.1007/s00217-007-0652-6 

Afoakwa, E. O., Paterson, A., Fowler, M., & Vieira, J. (2008a). 
Characterization of melting properties in dark chocolates from varying 
particle size distribution and composition using differential scanning 
calorimetry. Food Research International, 41(7). 
https://doi.org/10.1016/j.foodres.2008.05.009  

Afoakwa, E. O., Paterson, A., Fowler, M., & Vieira, J. (2008b). Effects of 
tempering and fat crystallisation behaviour on microstructure, 
mechanical properties and appearance in dark chocolate systems. Journal 
of Food Engineering, 89(2), 128–136.  
https://doi.org/10.1016/j.jfoodeng.2008.04.021 

Afoakwa, E. O., Paterson, A., Fowler, M., & Vieira, J. (2008c). Particle size 
distribution and compositional effects on textural properties and 
appearance of dark chocolates. Journal of Food Engineering , 87(2).  
https://doi.org/10.1016/j.jfoodeng.2007.11.025 

Aidoo, R. P., Afoakwa, E. O., & Dewettinck, K. (2014). Optimization of inulin 
and polydextrose mixtures as sucrose replacers during sugar-free 
chocolate manufacture - Rheological, microstructure and physical quality 
characteristics. Journal of Food Engineering , 126, 35–42. 

Aidoo, R. P., Clercq, N. De, Afoakwa, E. O., & Dewettinck, K. (2014). 
Optimisation of processing conditions and rheological properties using 
stephan mixer as conche in small-scale chocolate processing. 
International Journal of Food Science and Technology , 49(3), 740–746.  
https://doi.org/10.1111/ijfs.12360 

Alamri, M. S., Qasem, A. A. A., Mohamed, A. A., Hussain, S., Ibraheem, M. 
A., Shamlan, G., Alqah, H. A., & Qasha, A. S. (2021). Food packaging’s 
materials: A food safety perspective. In Saudi Journal of Biological 
Sciences (Vol. 28, Issue 8). https://doi.org/10.1016/j.sjbs.2021.04.047  

Ali, A., & Ahmed, S. (2018). Recent Advances in Edible Polymer Based 
Hydrogels as a Sustainable Alternative to Conventional Polymers. In 
Journal of Agricultural and Food Chemistry  (Vol. 66, Issue 27).  
https://doi.org/10.1021/acs.jafc.8b01052 

Almeida, R. F., Borges, L. A., da Silva, T. T., Timóteo dos Santos, N. S., 
Gianasi, F., Batista, E. A. C., & Efraim, P. (2024). Chocolates, 
compounds and spreads: A review on the use of oleogels, hydrogels and 

Teknik Proses dan Karakterisasi Fisik Cokelat Batang Couverture dengan Penambahan Hidrogel
Karagenan
dan Pemanis Gula Sukrosa yang Disimpan pada Berbagai Jenis Kemasan dan Kondisi Penyimpanan
ULFAH AULIA ANNAS, Dr. Arifin Dwi Saputro, S.T.P., M.Sc., IPM., ASEAN Eng.; Dr. Sri Rahayoe, S.T.P., M.P.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



152 
 

hybrid gels to reduce saturated fat content. Food Research International, 
178, 1–15. https://doi.org/10.1016/j.foodres.2024.113986 

Asghar, A., Nazir, A., Maan, A. A., & Abdullah. (2022). Food gels: Gelling 
process and new applications. In Advances in Food Rheology and Its 
Applications: Development in Food Rheology, Second Edition .  
https://doi.org/10.1016/B978-0-12-823983-4.00002-9 

Aslam, A., Zahoor, T., Khan, M. R., Khaliq, A., Nadeem, M., Sagheer, A., 
Chugtai, M. F. J., & Sajid, M. W. (2019). Studying the influence of 
packaging materials and storage on the physiochemical and microbial 
characteristics of black plum (Syzygium cumini) jam. Journal of Food 
Processing and Preservation, 43(5). https://doi.org/10.1111/jfpp.13941 

Asriati, D. W., Thamrin, I., Ariyanti, M., & Ardiansyah. (2020). Pengaruh 
Penambahan Polifenol Terhadap Karakteristik Milk Chocolate 
Couverture dan Analog. Jurnal Industri Hasil Perkebunan, 15(1), 83–96.  
http://litbang.kemenperin.go.id/bbihp/article/view/6228 

Asyik, N., & Ansi, A. (2020). Proses Pengolahan Sekunder Biji Kakao 
Menjadi Produk Olahan Kakao Setengah Jadi. Prosiding Seminar 
Nasional Pangan Dan Perkebunan: Realitas Pangan Dan Perkebunan 
Saat Ini Dan Prospeknya Menuju Swasembada Berkelanjutan, 43–47. 

Atik, D. S., Bölük, E., Toker, O. S., Palabiyik, I., & Konar, N. (2020). 
Investigating the effects of lLecithin-PGPR mixture on physical 
properties of milk chocolate. LWT, 129.  
https://doi.org/10.1016/j.lwt.2020.109548 

Bangun, S. K., Saputro, A. D., Fadilah, M. A. N., Rahayoe, S., Prasetyatama, 
Y. D., & Setiowati, A. D. (2022). A Preliminary study: The addition of 
konjac glucomannan-based hydrogel into chocolate increases the melting 
point of chocolate. IOP Conference Series: Earth and Environmental 
Science, 1038(1). https://doi.org/10.1088/1755-1315/1038/1/012073 

Bashir, S., Hina, M., Iqbal, J., Rajpar, A. H., Mujtaba, M. A., Alghamdi, N. 
A., Wageh, S., Ramesh, K., & Ramesh, S. (2020). Fundamental concepts 
of hydrogels: Synthesis, properties, and their applications. In Polymers 
(Vol. 12, Issue 11). https://doi.org/10.3390/polym12112702  

Bauer, A. S., Leppik, K., Galić, K., Anestopoulos, I., Panayiotidis, M. I., 
Agriopoulou, S., Milousi, M., Uysal-Unalan, I., Varzakas, T., & Krauter, 
V. (2022). Cereal and Confectionary Packaging: Background, 
Application and Shelf -Life Extension. In Foods (Vol. 11, Issue 5).  
https://doi.org/10.3390/foods11050697 

Beckett, S. T. (2008). The science of Chocolate (2nd ed.). The Royal Society 
of Chemistry. 

Behzadian, M., Khanmohammadi Otaghsara, S., Yazdani, M., & Ignatius, J. 
(2012). A state-of the-art survey of TOPSIS applications. In Expert 
Systems with Applications (Vol. 39, Issue 17).  
https://doi.org/10.1016/j.eswa.2012.05.056 

Biehl, B., & Ziegleder, G. (2003). COCOA | Chemistry of Processing. In B. 
Caballero, L. C. Trugo, & P. M. Finglas (Eds.), Encyclopedia of Food 
Sciences and Nutrition (2nd Edition, pp. 1436–1448). Academic Press.  

Teknik Proses dan Karakterisasi Fisik Cokelat Batang Couverture dengan Penambahan Hidrogel
Karagenan
dan Pemanis Gula Sukrosa yang Disimpan pada Berbagai Jenis Kemasan dan Kondisi Penyimpanan
ULFAH AULIA ANNAS, Dr. Arifin Dwi Saputro, S.T.P., M.Sc., IPM., ASEAN Eng.; Dr. Sri Rahayoe, S.T.P., M.P.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



153 
 

https://doi.org/10.1016/b0-12-227055-x/00261-3 
Biswas, N., Cheow, Y. L., Tan, C. P., & Siow, L. F. (2017). Physical, 

rheological and sensorial properties, and bloom formation of dark 
chocolate made with cocoa butter substitute (CBS). LWT, 82.  
https://doi.org/10.1016/j.lwt.2017.04.039 

Bolenz, S., Holm, M., & Langkrär, C. (2014). Improving particle size 
distribution and flow properties of milk chocolate produced by ball mill 
and blending. European Food Research and Technology , 238(1), 139–
147. https://doi.org/10.1007/S00217-013-2094-7/METRICS 

Bolenz, S., & Manske, A. (2013). Impact of fat content during grinding on 
particle size distribution and flow properties of milk chocolate. European 
Food Research and Technology, 236(5). https://doi.org/10.1007/s00217-
013-1944-7 

Braga, S. C. G. N., Oliveira, L. F., Hashimoto, J. C., Gama, M. R., Efraim, P., 
Poppi, R. J., & Augusto, F. (2018). Study of volatile profile in cocoa nibs, 
cocoa liquor and chocolate on production process using GC × GC-QMS. 
Microchemical Journal, 141, 353–361.  
https://doi.org/10.1016/J.MICROC.2018.05.042 

Briones, V., & Aguilera, J. M. (2005). Image analysis of changes in surface 
color of chocolate. Food Research International, 38(1), 87–94.  
https://doi.org/10.1016/j.foodres.2004.09.002  

Bui, L. T. T., & Coad, R. (2014). Military ration chocolate: The effect of 
simulated tropical storage on sensory quality, structure and bloom 
formation. Food Chemistry, 160.  
https://doi.org/10.1016/j.foodchem.2014.03.084  

Carvalho, J. D. dos S., Rabelo, R. S., & Hubinger, M. D. (2022). Thermo-
rheological properties of chitosan hydrogels with hydroxypropyl 
methylcellulose and methylcellulose. International Journal of Biological 
Macromolecules, 209. https://doi.org/10.1016/j.ijbiomac.2022.04.035 

Ceballos, M. R., Bierbrauer, K. L., Faudone, S. N., Cuffini, S. L., Beltramo, 
D. M., & Bianco, I. D. (2016). Influence of ethylcellulose—Medium 
chain triglycerides blend on the flow behavior and β-V polymorph 
retention of dark chocolate. Food Structure, 10, 1–9.  
https://doi.org/10.1016/j.foostr.2016.10.004 

Chakraborty, S. (2022). TOPSIS and Modified TOPSIS: A comparative 
analysis. Decision Analytics Journal, 2.  
https://doi.org/10.1016/j.dajour.2021.100021 

Chen, J., Ghazani, S. M., Stobbs, J. A., & Marangoni, A. G. (2021). Tempering 
of cocoa butter and chocolate using minor lipidic components. Nature 
Communications, 12(1), 1–9.  
https://doi.org/10.1038/s41467-021-25206-1 

Codex Alimentarius Commission. (2003). Standard for Chocolate and 
Chocolate Products. International Food Standards, 11. 

Dabbou, S., Gharbi, I., Dabbou, S., Brahmi, F., Nakbi, A., & Hammami, M. 
(2011). Impact of packaging material and storage time on olive oil 
quality. African Journal of Biotechnology, 10(74).  

Teknik Proses dan Karakterisasi Fisik Cokelat Batang Couverture dengan Penambahan Hidrogel
Karagenan
dan Pemanis Gula Sukrosa yang Disimpan pada Berbagai Jenis Kemasan dan Kondisi Penyimpanan
ULFAH AULIA ANNAS, Dr. Arifin Dwi Saputro, S.T.P., M.Sc., IPM., ASEAN Eng.; Dr. Sri Rahayoe, S.T.P., M.P.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



154 
 

https://doi.org/10.5897/AJB11.880 
Delbaere, C., Van de Walle, D., Depypere, F., Gellynck, X., & Dewettinck, K. 

(2016). Relationship between chocolate microstructure, oil migration, 
and fat bloom in filled chocolates. European Journal of Lipid Science and 
Technology, 118(12), 1800–1826.  
https://doi.org/10.1002/EJLT.201600164 

Deshwal, G. K., Panjagari, N. R., & Alam, T. (2019). An overview of paper 
and paper based food packaging materials: health safety and 
environmental concerns. In Journal of Food Science and Technology  
(Vol. 56, Issue 10). https://doi.org/10.1007/s13197-019-03950-z 

Di Mattia, C., Martuscelli, M., Sacchetti, G., Beheydt, B., Mastrocola, D., & 
Pittia, P. (2014). Effect of different conching processes on procyanidin 
content and antioxidant properties of chocolate. Food Research 
International, 63, 367–372.  
https://doi.org/10.1016/J.FOODRES.2014.04.009 

Do, T. A. L., Hargreaves, J. M., Wolf, B., Hort, J., & Mitchell, J. R. (2007). 
Impact of particle size distribution on rheological and textural properties 
of chocolate models with reduced fat content. Journal of Food Science, 
72(9). https://doi.org/10.1111/j.1750-3841.2007.00572.x 

Engeseth, N. J., & Ac Pangan, M. F. (2018). Current context on chocolate 
flavor development — a review. Current Opinion in Food Science, 21, 
84–91. https://doi.org/10.1016/J.COFS.2018.07.002 

Fadilah, M. A. N., Saputro, A. D., Bangun, S. K., Setiowati, A. D., Rahayoe, 
S., & Karyadi, J. M. W. (2022). Increasing the Melting Temperature of 
Chocolate by Adding Xanthan Gum-Based Hydrogel: A Preliminary 
Study. Proceedings of the 2nd International Conference on Smart and 
Innovative Agriculture (ICoSIA 2021), 174–179. 

Fahrurrozi, Lisdiyanti, P., Ratnakomala, S., Fauziyyah, S., & Sari, M. N. 
(2020). Teknologi Fermentasi dan Pengolahan Biji Kakao  (I. P. Kinanti, 
Ed.). LIPI Press. 

Fernandes, L. M., Guimarães, J. T., Silva, R., Rocha, R. S., Coutinho, N. M., 
Balthazar, C. F., Calvalcanti, R. N., Piler, C. W., Pimentel, T. C., Neto, 
R. P. C., Tavares, M. I. B., Esmerino, E. A., Freitas, M. Q., Silva, M. C., 
& Cruz, A. G. (2020). Whey protein films added with 
galactooligosaccharide and xylooligosaccharide. Food Hydrocolloids, 
104. https://doi.org/10.1016/j.foodhyd.2020.105755 

Fibrianto, K., Fajrul Azhar, L. O. M., Widyotomo, S., & Harijono, H. (2021). 
Effect of cocoa bean origin and conching time on the physicochemical 
and microstructural properties of Indonesian dark chocolate. Brazilian 
Journal of Food Technology, 24.  
https://doi.org/10.1590/1981-6723.24919 

Francis, F. P., & Chidambaram, R. (2019). Hybrid hydrogel dispersed low fat 
and heat resistant chocolate. Journal of Food Engineering , 256.  
https://doi.org/10.1016/j.jfoodeng.2019.03.012 

Furlán, L. T. R., Baracco, Y., Lecot, J., Zaritzky, N., & Campderrós, M. E. 
(2017). Effect of sweetener combination and storage temperature on 

Teknik Proses dan Karakterisasi Fisik Cokelat Batang Couverture dengan Penambahan Hidrogel
Karagenan
dan Pemanis Gula Sukrosa yang Disimpan pada Berbagai Jenis Kemasan dan Kondisi Penyimpanan
ULFAH AULIA ANNAS, Dr. Arifin Dwi Saputro, S.T.P., M.Sc., IPM., ASEAN Eng.; Dr. Sri Rahayoe, S.T.P., M.P.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



155 
 

physicochemical properties of sucrose free white chocolate. Food 
Chemistry, 229. https://doi.org/10.1016/j.foodchem.2017.03.002 

Ghorghi, Z. B., Yeganehzad, S., Hesarinejad, M. A., Faezian, A., Kutsenkova, 
V., Gao, Z., Nishinari, K., & Nepovinnykh, N. (2023). Fabrication of 
novel hybrid gel based on beeswax oleogel: Application in the compound 
chocolate formulation. Food Hydrocolloids, 140.  
https://doi.org/10.1016/j.foodhyd.2023.108599 

Glicerina, V., Balestra, F., Rosa, M. D., & Romani, S. (2013). Rheological, 
textural and calorimetric modifications of dark chocolate during process. 
Journal of Food Engineering , 119(1), 173–179.  
https://doi.org/10.1016/j.jfoodeng.2013.05.012 

Gray, M. P. (2009). Moulding, Enrobing and Cooling Chocolate Products. In 
Industrial Chocolate Manufacture and Use: Fourth Edition .  
https://doi.org/10.1002/9781444301588.ch14 

Grayhurst, P., & Girling, P. J. (2011). Packaging of Food in Glass Containers. 
In Food and Beverage Packaging Technology: Second Edition .  
https://doi.org/10.1002/9781444392180.ch6  

Gutiérrez, T. J. (2017). State-of-the-Art Chocolate Manufacture: A Review. In 
Comprehensive Reviews in Food Science and Food Safety (Vol. 16, Issue 
6, pp. 1313–1344). Blackwell Publishing Inc.  
https://doi.org/10.1111/1541-4337.12301 

Hasibuan, H. A. (2015). Kombinasi Roll dan Ball Mill Refiner pada Proses 
Conching dalam Pembuatan Cokelat Berbahan Cocoa Butter Substitute. 
Jurnal Teknologi Industri Pertanian , 25(3), 198–204. 

Hassan, S., & El-Gendy, M. (2023). The Effect of Packaging Materials on The 
Quality of Children’s Jelly Candies with Artificial and Natural Color. 
Food Technology Research Journal, 1(3), 66–80.  
https://doi.org/10.21608/FTRJ.2023.305529 

Hidayati, S., Sartika, D., Sutoyo, S., & Fudholi, A. (2022). Predict the Shelf 
Life of Instant Chocolate in Vacuum Packing by Using Accelerated Shelf 
Life Test (ASLT). Mathematical Modelling of Engineering Problems, 
9(2). https://doi.org/10.18280/mmep.090220 

Hinneh, M., Van de Walle, D., Tzompa-Sosa, D. A., Haeck, J., Abotsi, E. E., 
De Winne, A., Messens, K., Van Durme, J., Afoakwa, E. O., De Cooman, 
L., & Dewettinck, K. (2019). Comparing flavor profiles of dark 
chocolates refined with melanger and conched with Stephan mixer in 
various alternative chocolate production techniques. European Food 
Research and Technology, 245(4). https://doi.org/10.1007/s00217-018-
3221-2 

Hřivna, L., Machálková, L., Burešová, I., Nedomová, Š., & Gregor, T. (2021). 
Texture, color, and sensory changes occurring in chocolate bars with 
filling during storage. Food Science and Nutrition , 9(9), 4863–4873.  
https://doi.org/10.1002/fsn3.2434 

Ijayanti, N., Listanti, R., & Ediati, R. (2020). Pendugaan Umur Simpan Serbuk 
Wedang Uwuh Menggunakan Metode Aslt (Accelerated Shelf Life 

Teknik Proses dan Karakterisasi Fisik Cokelat Batang Couverture dengan Penambahan Hidrogel
Karagenan
dan Pemanis Gula Sukrosa yang Disimpan pada Berbagai Jenis Kemasan dan Kondisi Penyimpanan
ULFAH AULIA ANNAS, Dr. Arifin Dwi Saputro, S.T.P., M.Sc., IPM., ASEAN Eng.; Dr. Sri Rahayoe, S.T.P., M.P.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



156 
 

Testing) dengan Pendekatan Arrhenius. Journal of Agricultural and 
Biosystem Engineering Research, 1(1). 

Indarti, E., Arpi, N., & Budijanto, S. (2013). Kajian Pembuatan Cokelat 
Batang dengan Metode Tempering dan Tanpa Tempering. Jurnal 
Teknologi Dan Industri Pertanian Indonesia , 5(1), 1–6. 

Indiarto, R., Inayah, D. N., Wulansari, Ramadhani, A. P., Yarlina, V. P., & 
Pangawikan, A. D. (2021). Chocolate’s Blooming Phenomenon: A Brief 
Review of The Formation Process and Its Influencing Factors. 
International Journal of Emerging Trends in Engineering Research , 9(8), 
1156–1161. https://doi.org/10.30534/ijeter/2021/21982021 

Indiarto, R., Subroto, E., & Sukri, N. (2021). The Chocolate Conching 
Technique and Its Impact on Physicochemical Properties: A Mini-
Review. International Journal of Emerging Trends in Engineering 
Research, 9(6). https://doi.org/10.30534/ijeter/2021/25962021 

Jassin, E., & Isma, Y. (2014). Efektifitas Kinerja Mesin Ball Mill pada 
Formula Cokelat Berdasarkan Perbandingan Suhu dan RPM (Rotation 
per Minute). Jurnal Galung Tropika, 3(2), 116–126. 

Jin, J., Jin, Q., Wang, X., & Akoh, C. C. (2019). Improving heat and fat bloom 
stabilities of “dark chocolates” by addition of mango kernel fat-based 
chocolate fats. Journal of Food Engineering, 246.  
https://doi.org/10.1016/j.jfoodeng.2018.10.027 

Jones, C. E. (2017). Packaging. Beckett’s Industrial Chocolate Manufacture 
and Use, 620–653. https://doi.org/10.1002/9781118923597.CH26 

Kamphuis, H. J. (2017). Production of cocoa mass, cocoa butter and cocoa 
powder. In S. T. Beckett, M. S. Fowler, & G. R. Ziegler (Eds.), Beckett’s 
Industrial Chocolate Manufacture and Use  (5th ed., pp. 50–71). John 
Wiley & Sons Ltd. 

Keijbets, E. L., Chen, J., & Vieira, J. (2010). Chocolate demoulding and 
effects of processing conditions. Journal of Food Engineering, 98(1). 
https://doi.org/10.1016/j.jfoodeng.2009.12.019 

Kim, Y. T., Min, B., & Won Kim, K. (2013). General Characteristics of 
Packaging Materials for Food System. In Innovations in Food 
Packaging: Second Edition . https://doi.org/10.1016/B978-0-12-394601-
0.00002-3 

Kirwan, M. J. (2011). Paper and Paperboard Packaging. In R. Coles & M. 
Kirwan (Eds.), Food and Beverage Packaging Technology  (Second 
Edition, pp. 213–250). Blackwell Publishing Ltd. 

Kita, A., Lachowicz, S., & Filutowska, P. (2020). Effects of package type on 
the quality of fruits and nuts panned in chocolate during long-time 
storage. LWT, 125. https://doi.org/10.1016/j.lwt.2020.109212 

Konar, N., & Bingol, I. (2019). Effect of ball-mill process on some quality 
parameters of chocolate and compound chocolate: A modeling approach. 
Journal of Food Process Engineering , 42(6).  
https://doi.org/10.1111/jfpe.13154 

Konar, N., Özhan, B., Artik, N., Dalabasmaz, S., & Poyrazoglu, E. S. (2014). 
Rheological and physical properties of Inulin-containing milk chocolate 

Teknik Proses dan Karakterisasi Fisik Cokelat Batang Couverture dengan Penambahan Hidrogel
Karagenan
dan Pemanis Gula Sukrosa yang Disimpan pada Berbagai Jenis Kemasan dan Kondisi Penyimpanan
ULFAH AULIA ANNAS, Dr. Arifin Dwi Saputro, S.T.P., M.Sc., IPM., ASEAN Eng.; Dr. Sri Rahayoe, S.T.P., M.P.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



157 
 

prepared at different process conditions. CYTA - Journal of Food, 12(1). 
https://doi.org/10.1080/19476337.2013.793214 

Kurniasari, J., Cahyani, A., Nafingah, R., Rahayoe, S., Harmayani, E., & 
Saputro, A. D. (2019). The use of oven as a device to temper molten Dark 
Chocolate. IOP Conference Series: Earth and Environmental Science, 
355(1), 1–7. https://doi.org/10.1088/1755-1315/355/1/012042 

Kusumadevi, Z., Saputro, A. D., Dewi, A. K., Irmandharu, F., Oetama, T., 
Setiowati, A. D., Rahayoe, S., & Bintoro, N. (2021). Physical 
characteristics of compound chocolate made with various flavouring 
agents produced using melanger as a small scale chocolate processing 
device. IOP Conference Series: Earth and Environmental Science, 
653(1). https://doi.org/10.1088/1755-1315/653/1/012036 

Kusumawardani, I. N. S., Saputro, A. D., Kusuma, M. C., Fadilah, M. A. N., 
Setiowati, A. D., & Rahayoe, S. (2023). Melting and Textural 
Characteristics of Dark Chocolate Formulated with Carrageenan-based 
Hydrogel Sweetened with Sucrose. Proceedings of the International 
Conference on Sustainable Environment, Agriculture and Tourism 
(ICOSEAT 2022), 26. https://doi.org/10.2991/978-94-6463-086-2_55 

Larasati, W., Rahayu, W. M., & Nurrohmah, B. A. (2023). Evaluation and 
Improvement of Chocolate Bar Production at CV. XYZ Factory. Journal 
of Agri-Food Science and Technology, 3(2), 52–60.  
https://doi.org/10.12928/jafost.v3i2.5897 

Lee, D. S., & Robertson, G. L. (2021). Interactive influence of decision 
criteria, packaging film, storage temperature and humidity on shelf life of 
packaged dried vegetables. Food Packaging and Shelf Life, 28.  
https://doi.org/10.1016/j.fpsl.2021.100674 

Li, J., Jia, X., & Yin, L. (2021). Hydrogel: Diversity of Structures and 
Applications in Food Science. In Food Reviews International (Vol. 37, 
Issue 3). https://doi.org/10.1080/87559129.2020.1858313  

Liu, S., Huang, S., & Li, L. (2016). Thermoreversible gelation and 
viscoelasticity of κ-carrageenan hydrogels. Journal of Rheology, 60(2).  
https://doi.org/10.1122/1.4938525 

Machalkova, L., Hrivna, L., Nedomova, S., & Juzl, M. (2014). The effect of 
storage temperature and production method of chocolate confectionery 
on changes in its quality. MENDELNET 2014. 

Machálková, L., Hřivna, L., Nedomová, Š., & Jůzl, M. (2015). The effect of 
storage temperature on the quality and formation of blooming defects in 
chocolate confectionery. Potravinárstvo: Scientific Journal for Food 
Industry, 9(1), 39–47. 

Marsh, K., & Bugusu, B. (2007). Food packaging - Roles, materials, and 
environmental issues: Scientific status summary. In Journal of Food 
Science (Vol. 72, Issue 3).  
https://doi.org/10.1111/j.1750-3841.2007.00301.x 

McGill, J., & Hartel, R. W. (2018). Investigation into the Microstructure, 
Texture and Rheological Properties of Chocolate Ganache. Journal of 
Food Science, 83(3). https://doi.org/10.1111/1750-3841.14053 

Teknik Proses dan Karakterisasi Fisik Cokelat Batang Couverture dengan Penambahan Hidrogel
Karagenan
dan Pemanis Gula Sukrosa yang Disimpan pada Berbagai Jenis Kemasan dan Kondisi Penyimpanan
ULFAH AULIA ANNAS, Dr. Arifin Dwi Saputro, S.T.P., M.Sc., IPM., ASEAN Eng.; Dr. Sri Rahayoe, S.T.P., M.P.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



158 
 

Meursing, E. H. (1994). Cocoa mass, cocoa butter, cocoa powder. In Industrial 
Chocolate Manufacture and Use (pp. 70–82). Springer US.  
https://doi.org/10.1007/978-1-4615-2111-2_6 

Mexis, S. F., Badeka, A. V., Riganakos, K. A., & Kontominas, M. G. (2010). 
Effect of active and modified atmosphere packaging on quality retention 
of dark chocolate with hazelnuts. Innovative Food Science and Emerging 
Technologies, 11(1). https://doi.org/10.1016/j.ifset.2009.09.001 

Minifie, B. W. (1989). Cocoa Butter and Replacement Fats. In Chocolate, 
Cocoa and Confectionery: Science and Technology  (3rd ed., pp. 85–110). 
Van Nostrand Reinhold. https://doi.org/10.1007/978-94-011-7924-9 

Mir, S. A., Wani, S. M., Ahmad, M., Wani, T. A., Gani, A., Mir, S. A., & 
Masoodi, F. A. (2015). Effect of packaging and storage on the 
physicochemical and antioxidant properties of quince candy. Journal of 
Food Science and Technology , 52(11). https://doi.org/10.1007/s13197-
015-1819-y 

Mirzaei, A., Esmkhani, M., Zallaghi, M., Nezafat, Z., & Javanshir, S. (2023). 
Biomedical and Environmental Applications of Carrageenan-Based 
Hydrogels: A Review. In Journal of Polymers and the Environment (Vol. 
31, Issue 5). https://doi.org/10.1007/s10924-022-02726-5 

Mokbul, M., Cheow, Y. L., & Siow, L. F. (2023). Physical properties, sensory 
profile and storage stability of compound chocolates made with cocoa 
butter replacer consisting of mango kernel fat and rice bran oil. Food 
Chemistry Advances, 3. https://doi.org/10.1016/j.focha.2023.100515 

Mredha, M. T. I., Pathak, S. K., Tran, V. T., Cui, J., & Jeon, I. (2019). 
Hydrogels with superior mechanical properties from the synergistic effect 
in hydrophobic–hydrophilic copolymers. Chemical Engineering Journal, 
362. https://doi.org/10.1016/j.cej.2018.12.023 

Nafingah, R., Kurniasari, J., Cahyani, A., Harmayani, E., & Saputro, A. D. 
(2019). Investigating the impact of Palm Sap Sugar proportion and fat 
content on heat stability of Milk Chocolate. IOP Conference Series: 
Earth and Environmental Science, 355(1). https://doi.org/10.1088/1755-
1315/355/1/012043 

Nath, P. C., Debnath, S., Sridhar, K., Inbaraj, B. S., Nayak, P. K., & Sharma, 
M. (2023). A Comprehensive Review of Food Hydrogels: Principles, 
Formation Mechanisms, Microstructure, and Its Applications. In Gels 
(Vol. 9, Issue 1). https://doi.org/10.3390/gels9010001 

Nielsen, S. S. (2017). Food Analysis (5th ed.). Springer Nature. 
Nightingale, L. M., Cadwallader, K. R., & Engeseth, N. J. (2012). Changes in 

dark chocolate volatiles during storage. Journal of Agricultural and Food 
Chemistry, 60(18). https://doi.org/10.1021/jf204718z 

Nightingale, L. M., Lee, S. Y., & Engeseth, N. J. (2011). Impact of Storage on 
Dark Chocolate: Texture and Polymorphic Changes. Journal of Food 
Science, 76(1), C142–C153.  
https://doi.org/10.1111/J.1750-3841.2010.01970.X 

Nur Hanani, Z. A., Sonawane, A. D., & Mahajan, P. V. (2023). Impact of 
humidity, temperature and condensation on O2 and CO2 transmission 

Teknik Proses dan Karakterisasi Fisik Cokelat Batang Couverture dengan Penambahan Hidrogel
Karagenan
dan Pemanis Gula Sukrosa yang Disimpan pada Berbagai Jenis Kemasan dan Kondisi Penyimpanan
ULFAH AULIA ANNAS, Dr. Arifin Dwi Saputro, S.T.P., M.Sc., IPM., ASEAN Eng.; Dr. Sri Rahayoe, S.T.P., M.P.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



159 
 

rate of modified atmosphere packages. Food Packaging and Shelf Life, 
39. https://doi.org/10.1016/j.fpsl.2023.101132 

Nurhayati, R., Herawati, E. R. N., Oktaviani, B., & Rachmawati, I. D. (2019). 
The effect of refining time to the antioxidant capacity, phenolic content, 
sensory and physical properties of dark chocolate couverture. IOP 
Conference Series: Earth and Environmental Science , 251(1).  
https://doi.org/10.1088/1755-1315/251/1/012047 

Obolewicz, P. (2009). Cartons, Folding. In K. L. Yam (Ed.), The Wiley 
Encyclopedia of Packaging Technology  (3rd ed., pp. 234–241). John 
Wiley & Sons. 

Ostrowska-Ligęza, E., Marzec, A., Górska, A., Wirkowska-Wojdyła, M., 
Bryś, J., Rejch, A., & Czarkowska, K. (2019). A comparative study of 
thermal and textural properties of milk, white and dark chocolates. 
Thermochimica Acta, 671, 60–69.  
https://doi.org/10.1016/j.tca.2018.11.005 

Othman, S. H., Majid, N. A., Tawakkal, I. S. M. A., Basha, R. K., Nordin, N., 
& Shapi’i, R. A. (2019). Tapioca starch films reinforced with 
microcrystalline cellulose for potential food packaging application. Food 
Science and Technology (Brazil), 39(3).  
https://doi.org/10.1590/fst.36017 

Perez, M., Lopez-Yerena, A., & Vallverdú-Queralt, A. (2021). Traceability, 
authenticity and sustainability of cocoa and chocolate products: a 
challenge for the chocolate industry. In Critical Reviews in Food Science 
and Nutrition (Vol. 62, Issue 2).  
https://doi.org/10.1080/10408398.2020.1819769 

Pirouzian, H. R., Peighambardoust, S. H., & Azadmard-Damirchi, S. (2016). 
Sucrose-Free Milk Chocolate Sweetened with Different Bulking Agents: 
Effects on Physicochemical and Sensory Properties. Biological Forum - 
An International Journal, 8(2), 340–349.  
https://www.researchgate.net/publication/311351953 

Premi, M., & Sharma, V. (2022). Mixing and Forming. In Agro-Processing 
and Food Engineering Operational and Application Aspects .  
https://doi.org/10.1007/978-981-16-7289-7_7 

Prosapio, V., & Norton, I. T. (2019). Development of fat-reduced chocolate 
by using water-in-cocoa butter emulsions. Journal of Food Engineering, 
261. https://doi.org/10.1016/j.jfoodeng.2019.06.018  

Quast, L. B., Luccas, V., & Kieckbuschc, T. G. (2011). Physical properties of 
pre-crystallized mixtures of cocoa butter and cupuassu fat. Grasas y 
Aceites, 62(1). https://doi.org/10.3989/gya.034010 

Quast, L. B., Luccas, V., Ribeiro, A. P. B., Cardoso, L. P., & Kieckbusch, T. 
G. (2013). Physical properties of tempered mixtures of cocoa butter, CBR 
and CBS fats. International Journal of Food Science and Technology, 
48(8), 1579–1588. https://doi.org/10.1111/ijfs.12127 

Richter, F. (2023). (Not) Everybody Loves Chocolate. Statista. 
https://www.statista.com/chart/3668/the-worlds-biggest-chocolate-
consumers/ 

Teknik Proses dan Karakterisasi Fisik Cokelat Batang Couverture dengan Penambahan Hidrogel
Karagenan
dan Pemanis Gula Sukrosa yang Disimpan pada Berbagai Jenis Kemasan dan Kondisi Penyimpanan
ULFAH AULIA ANNAS, Dr. Arifin Dwi Saputro, S.T.P., M.Sc., IPM., ASEAN Eng.; Dr. Sri Rahayoe, S.T.P., M.P.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



160 
 

Robertson, G. L. (2016). Food Packaging: Principles and Practice, Third 
Edition. In Food Packaging: Principles and Practice, Third Edition .  
https://doi.org/10.1201/b21347 

Saputra, T. W., Waluyo, S., Septiawan, A., & Ristiyana, S. (2020). 
Pengembangan Model Prediksi Laju Pengeringan pada Irisan Wortel 
(Daucus Carota) Berbasis Regresi Linier Berganda (RLB)  dan Jaringan 
Syaraf Tiruan (JST). Jurnal Ilmiah Rekayasa Pertanian Dan Biosistem, 
8(2), 209–218. https://doi.org/10.29303/JRPB.V8I2.191 

Saputro, A. D., Hati, F. I. P., Yuda, W. A., Yanti, R., Marwati, T., Djaafar, T. 
F., Utami, T., & Rahayu, E. S. (2020). Quality attributes of probiotic-
enriched chocolate: A preliminary study. IOP Conference Series: 
Materials Science and Engineering , 980(1), 1–8.  
https://doi.org/10.1088/1757-899X/980/1/012035 

Saputro, A. D., Muhammad, D. R. A., Sunarharum, W. B., Kusumadevi, Z., 
& Irmandharu, F. (2021). Physical characteristics of chocolate made from 
cocoa bean fermented at different duration: A preliminary study. IOP 
Conference Series: Earth and Environmental Science , 653(1).  
https://doi.org/10.1088/1755-1315/653/1/012039 

Saputro, A. D., Nur Fadilah, M. A., Keegen Bangun, S., Rahayoe, S., Wahyu 
Karyadi, J. N., & Setiowati, A. D. (2022). Physical Characteristic of Heat 
Resistant Chocolate Formulated with Konjac Glucomannan and Xanthan 
Gum-Based Hydrogel at Various Fat Content during Period of Crystal 
Growth (Maturation). Jurnal Teknik Pertanian Lampung (Journal of 
Agricultural Engineering), 11(4), 658.  
https://doi.org/10.23960/jtep-l.v11i4.658-670 

Saputro, A. D., Van de Walle, D., Aidoo, R. P., Mensah, M. A., Delbaere, C., 
De Clercq, N., Van Durme, J., & Dewettinck, K. (2017). Quality 
attributes of dark chocolates formulated with palm sap-based sugar as 
nutritious and natural alternative sweetener. European Food Research 
and Technology, 243(2), 177–191.  
https://doi.org/10.1007/s00217-016-2734-9 

Saputro, A. D., Van de Walle, D., Caiquo, B. A., Hinneh, M., Kluczykoff, M., 
& Dewettinck, K. (2019). Rheological behaviour and microstructural 
properties of dark chocolate produced by combination of a ball mill and 
a liquefier device as small scale chocolate production system. LWT - 
Food Science and Technology , 100, 10–19.  
https://doi.org/10.1016/j.lwt.2018.10.039 

Saputro, A. D., Van de Walle, D., Hinneh, M., Van Durme, J., & Dewettinck, 
K. (2018). Aroma profile and appearance of dark chocolate formulated 
with palm sugar–sucrose blends. European Food Research and 
Technology, 244(7). https://doi.org/10.1007/s00217-018-3043-2 

Saputro, A. D., Van de Walle, D., Kadivar, S., Bin Sintang, M. D., Van der 
Meeren, P., & Dewettinck, K. (2017). Investigating the rheological, 
microstructural and textural properties of chocolates sweetened with 
palm sap-based sugar by partial replacement. European Food Research 
and Technology, 243(10). https://doi.org/10.1007/s00217-017-2877-3 

Teknik Proses dan Karakterisasi Fisik Cokelat Batang Couverture dengan Penambahan Hidrogel
Karagenan
dan Pemanis Gula Sukrosa yang Disimpan pada Berbagai Jenis Kemasan dan Kondisi Penyimpanan
ULFAH AULIA ANNAS, Dr. Arifin Dwi Saputro, S.T.P., M.Sc., IPM., ASEAN Eng.; Dr. Sri Rahayoe, S.T.P., M.P.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



161 
 

Saputro, A. D., Van de Walle, D., Kadivar, S., Mensah, M. A., Van Durme, J., 
& Dewettinck, K. (2017). Feasibility of a small-scale production system 
approach for palm sugar sweetened dark chocolate. European Food 
Research and Technology, 243(6). https://doi.org/10.1007/s00217-016-
2812-z 

Selvasekaran, P., & Chidambaram, R. (2021). Food-grade aerogels obtained 
from polysaccharides, proteins, and seed mucilages: Role as a carrier 
matrix of functional food ingredients. In Trends in Food Science and 
Technology (Vol. 112). https://doi.org/10.1016/j.tifs.2021.04.021  

Šerešová, M., & Kočí, V. (2020). Proposal of package-to-product indicator for 
carbon footprint assessment with focus on the Czech Republic. 
Sustainability (Switzerland), 12(7). https://doi.org/10.3390/su12073034 

Shafi, F., Reshi, M., Aiman, & Bashir, I. (2018). Chocolate Processing. 
International Journal of Advanced Biological Research , 8(3), 408–419.  
https://www.researchgate.net/publication/330171165 

Shen, L., Jin, J., Ye, X., Li, Y., Zhang, C., Jiang, L., & Zhao, L. (2023). Effects 
of sucrose particle size on the microstructure and bloom behavior of 
chocolate model systems. Food Structure, 36.  
https://doi.org/10.1016/j.foostr.2023.100323 

Shen, X., Shamshina, J. L., Berton, P., Gurau, G., & Rogers, R. D. (2015). 
Hydrogels based on cellulose and chitin: Fabrication, properties, and 
applications. In Green Chemistry (Vol. 18, Issue 1).  
https://doi.org/10.1039/c5gc02396c 

Silva, T. L. T. da, Grimaldi, R., & Gonçalves, L. A. G. (2017a). Temperature, 
time and fat composition effect on fat bloom formation in dark chocolate. 
Food Structure, 14, 68–75. https://doi.org/10.1016/j.foostr.2017.06.006 

Silva, T. L. T. da, Grimaldi, R., & Gonçalves, L. A. G. (2017b). Temperature, 
time and fat composition effect on fat bloom formation in dark chocolate. 
Food Structure, 14, 68–75. https://doi.org/10.1016/j.foostr.2017.06.006 

Sine, H. M. C. (2013). Ketahanan kadar vitamin C dan kadar air pada cabai 
merah besar ( Capsicum Annuum ) dengan berbagai jenis kemasan. 
Jurnal Partner, 20(2). 

Singh, P., Wani, A. A., & Langowski, H. C. (2017). Food packaging materials: 
Testing & quality assurance. In Food Packaging Materials: Testing & 
Quality Assurance. https://doi.org/10.1201/9781315374390 

Skelhon, T. S., Olsson, P. K. A., Morgan, A. R., & Bon, S. A. F. (2013). High 
internal phase agar hydrogel dispersions in cocoa butter and chocolate as 
a route towards reducing fat content. Food and Function, 4(9). 
https://doi.org/10.1039/c3fo60122f  

Sonwai, S., & Mackley, M. R. (2006). The effect of shear on the crystallization 
of cocoa butter. JAOCS, Journal of the American Oil Chemists’ Society, 
83(7). https://doi.org/10.1007/s11746-006-1243-6 

Soto, A. S. G., Rabelo, R. S., Vélez-Erazo, E. M., de Souza Silveira, P. T., 
Efraim, P., & Hubinger, M. D. (2020). Application of Complex Chitosan 
Hydrogels Added With Canola Oil in Partial Substitution of Cocoa Butter 

Teknik Proses dan Karakterisasi Fisik Cokelat Batang Couverture dengan Penambahan Hidrogel
Karagenan
dan Pemanis Gula Sukrosa yang Disimpan pada Berbagai Jenis Kemasan dan Kondisi Penyimpanan
ULFAH AULIA ANNAS, Dr. Arifin Dwi Saputro, S.T.P., M.Sc., IPM., ASEAN Eng.; Dr. Sri Rahayoe, S.T.P., M.P.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



162 
 

in Dark Chocolate. Frontiers in Sustainable Food Systems, 4. 
https://doi.org/10.3389/fsufs.2020.559510 

Stortz, T. A., & Marangoni, A. G. (2011). Heat resistant chocolate. Trends in 
Food Science & Technology, 22(5), 201–214.  
https://doi.org/10.1016/J.TIFS.2011.02.001 

Subandrio, Nasori, A. S., Astuti, & Manalu, L. P. (2018). Aplikasi Proses 
Tempering untuk Optimasi Titik Leleh Cokelat Hitam Produk 
Pengolahan Pintas. Jurnal Teknologi Industri Pertanian, 28(3), 262–268. 
https://doi.org/10.24961/j.tek.ind.pert.2018.28.3.262 

Subramaniam, P. (2016). The stability and shelf life of confectionery products. 
In The Stability and Shelf Life of Food . https://doi.org/10.1016/B978-0-
08-100435-7.00019-8 

Suri, T., & Basu, S. (2022). Heat resistant chocolate development for 
subtropical and tropical climates: a review. In Critical Reviews in Food 
Science and Nutrition (Vol. 62, Issue 20).  
https://doi.org/10.1080/10408398.2021.1888690 

Susanti, R., Sari, N. I., & Suparmi. (2018). Pengaruh Kemasan Berbeda 
Terhadap Mutu Permen Jelly Rumput Laut (Gracilaria sp.) Selama 
Penyimpanan Suhu Ruang. Jurnal Online Mahasiswa (JOM) Bidang 
Perikanan Dan Ilmu Kelautan, 1(1). 

Syafira, N. S., Saputro, A. D., Khasanah, A. N., Oetama, T., Setiowati, A. D., 
Rahayoe, S., & Bintoro, N. (2021). Impact of Cocoa Butter Replacer 
(CBR) proportion on the physical characteristics of compound dark 
chocolate. IOP Conference Series: Earth and Environmental Science, 
653(1). https://doi.org/10.1088/1755-1315/653/1/012035 

Tambunan, I. J., Sulasmi, & Julianty, S. M. (2023). Kajian Kinetika Penentuan 
Laju Reaksi Penetapan Kadar Vitamin C pada Brokoli (Brassica oleracea 
L) dengan Metode Titrasi Titrimetri. Journal of Pharmaceutical and 
Sciences, 6(1), 1–7. https://doi.org/10.36490/journal-jps.com.v6i1.1 

Tan, J., & Balasubramanian, B. M. (2017). Particle size measurements and 
scanning electron microscopy (SEM) of cocoa particles refined/conched 
by conical and cylindrical roller stone melangers. Journal of Food 
Engineering, 212. https://doi.org/10.1016/j.jfoodeng.2017.05.033 

Tan, T. Y. C. T., Lim, X. Y., Yeo, J. H. H., Lee, S. W. H., & Lai, N. M. (2021). 
The Health Effects of Chocolate and Cocoa: A Systematic Review. 
Nutrients, 13(9), 2909. https://doi.org/10.3390/nu13092909 

Toker, O. S., Konar, N., Palabiyik, I., Rasouli Pirouzian, H., Oba, S., Polat, D. 
G., Poyrazoglu, E. S., & Sagdic, O. (2018). Formulation of dark chocolate 
as a carrier to deliver eicosapentaenoic and docosahexaenoic acids: 
Effects on product quality. Food Chemistry, 254.  
https://doi.org/10.1016/j.foodchem.2018.02.019  

Toker, O. S., Pirouzian, H. R., Palabiyik, I., & Konar, N. (2023). Chocolate 
flow behavior: Composition and process effects. In Critical Reviews in 
Food Science and Nutrition (Vol. 63, Issue 19).  
https://doi.org/10.1080/10408398.2021.1993782 

Teknik Proses dan Karakterisasi Fisik Cokelat Batang Couverture dengan Penambahan Hidrogel
Karagenan
dan Pemanis Gula Sukrosa yang Disimpan pada Berbagai Jenis Kemasan dan Kondisi Penyimpanan
ULFAH AULIA ANNAS, Dr. Arifin Dwi Saputro, S.T.P., M.Sc., IPM., ASEAN Eng.; Dr. Sri Rahayoe, S.T.P., M.P.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



163 
 

Udo, T., Mummaleti, G., Mohan, A., Singh, R. K., & Kong, F. (2023). Current 
and emerging applications of carrageenan in the food industry. In Food 
Research International (Vol. 173).  
https://doi.org/10.1016/j.foodres.2023.113369 

Verde, A. B., Alvim, I. D., Luccas, V., Marangoni, L., & Alves, R. M. V. 
(2022). The influence of formulation and packaging material on the 
rheological properties of milk chocolate. Applied Food Research, 2(2).  
https://doi.org/10.1016/j.afres.2022.100199 

Verde, A. B., Alvim, I. D., Luccas, V., & Vercelino Alves, R. M. (2021). 
Stability of milk chocolate with hygroscopic fibers during storage. LWT, 
137. https://doi.org/10.1016/j.lwt.2020.110477 

Wani, A. A., Singh, P., & Langowski, H. C. (2014). Food Technologies: 
Packaging. In Encyclopedia of Food Safety (Vol. 3). 
https://doi.org/10.1016/B978-0-12-378612-8.00273-0 

Widlak, N. R., & Hartel, R. W. (2012). Causes and Best Manufacturing 
Practices to Minimize Bloom in Confections. In Cocoa Butter and 
Related Compounds. https://doi.org/10.1016/B978-0-9830791-2-
5.50010-4 

Windhab, E. J. (2017). Tempering. In S. T. Beckett, M. S. Fowler, & G. R. 
Ziegler (Eds.), Beckett’s Industrial Chocolate Manufacture and Use  
(Fifth Edition). John Wiley & Sons Ltd. 

Wrolstad, R. E., & Smith, D. E. (2017). Color Analysis. In S. S. Nielsen (Ed.), 
Food Analysis. Food Science Text Series (Fifth Edition, pp. 545–555). 
Springer, Cham. https://doi.org/10.1007/978-3-319-45776-5_31 

Wu, F., Misra, M., & Mohanty, A. K. (2021). Challenges and new 
opportunities on barrier performance of biodegradable polymers for 
sustainable packaging. In Progress in Polymer Science (Vol. 117). 
https://doi.org/10.1016/j.progpolymsci.2021.101395 

Yaris, A., & Sezgin, A. (2017). Food Packaging: Glass and Plastic. In 
Researches on Science and Art in 21st Century Turkey  (Issue January 
2017, pp. 735–740). 

Yudianto, D., Widhisono, P. W., Adha, S. D., Nurhasanah, N., & Hadisetyana, 
S. (2020). Quality Evaluation of Chili Flakes by Variation of Packaging 
and Storage Temperature. Journal of Tropical Food and Agroindustrial 
Technology, 1(01). https://doi.org/10.21070/jtfat.v1i01.290 

Yuwono, S. S., Istianah, N., & Mubarok, A. Z. (2022). Kinetika Reaksi pada 
Bahan Pangan dan Produk Fermentasi. Universitas Brawijaya Press. 

Zarić, D. B., Pajin, B. S., Lončarević, I. S., Šoronja Simović, D. M., & Šereš, 
Z. I. (2012). The impact of the manufacturing process on the hardness 
and sensory properties of milk chocolate. Acta Periodica Technologica, 
43. https://doi.org/10.2298/APT1243139Z 

Zhang, H., Zhang, F., & Yuan, R. (2019). Applications of natural polymer-
based hydrogels in the food industry. In Hydrogels Based on Natural 
Polymers. https://doi.org/10.1016/B978-0-12-816421-1.00015-X 

Teknik Proses dan Karakterisasi Fisik Cokelat Batang Couverture dengan Penambahan Hidrogel
Karagenan
dan Pemanis Gula Sukrosa yang Disimpan pada Berbagai Jenis Kemasan dan Kondisi Penyimpanan
ULFAH AULIA ANNAS, Dr. Arifin Dwi Saputro, S.T.P., M.Sc., IPM., ASEAN Eng.; Dr. Sri Rahayoe, S.T.P., M.P.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



164 
 

Zhao, H., Bingol, G., & James, B. J. (2018). Influence of non-fat particulate 
network on fat bloom development in a model chocolate. Journal of Food 
Engineering, 225, 12–17.  
https://doi.org/10.1016/J.JFOODENG.2018.01.006 

Zhao, H., & James, B. J. (2019). Fat bloom formation on model chocolate 
stored under steady and cycling temperatures. Journal of Food 
Engineering, 249, 9–14.  
https://doi.org/10.1016/J.JFOODENG.2018.12.008 

Ziegler, G. R., & Hogg, R. (2017). Particle size reduction. In S. T. Beckett, M. 
S. Fowler, & G. R. Ziegler (Eds.), Beckett’s Industrial Chocolate 
Manufacture and Use (5th ed., pp. 216–240). John Wiley & Sons Ltd. 

  
 

  

Teknik Proses dan Karakterisasi Fisik Cokelat Batang Couverture dengan Penambahan Hidrogel
Karagenan
dan Pemanis Gula Sukrosa yang Disimpan pada Berbagai Jenis Kemasan dan Kondisi Penyimpanan
ULFAH AULIA ANNAS, Dr. Arifin Dwi Saputro, S.T.P., M.Sc., IPM., ASEAN Eng.; Dr. Sri Rahayoe, S.T.P., M.P.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/


