BAB YV
KESIMPULAN DAN SARAN

5.1. Kesimpulan

Berdasarkan dari penelitian yang sudah dilakukan, dapat disimpulkan beberapa hal,

sebagai berikut:

1.

Rasio reagen asetat anhidrida/berat pati mempengaruhi nilai derajat substitusi
pati, dengan semakin tinggi rasio maka nilai derajat substitusi akan semakin
tinggi

Waktu reaksi 60 menit menghasilkan pati asetat dengan nilai derajat substitusi
tertinggi

Sintesis pati asetat dengan rasio reagen asetat anhidrida/berat pati 5%-15% dan
nilai pH reaksi 7-9 akan menghasilkan pati asetat dengan nilai derajat substitusi
0,0228-0,0692

Asetilasi pati akan meningkatkan kelarutan pati dalam air panas, kemampuan
mengembang pati, kejernihan pasta pati, water holding capacity, dan oil binding
capacity

Kondisi reaksi terbaik pada sintesis pati gandum asetat diperoleh pada rasio
reagen asetat anhidrida/berat pati 15% dan nilai pH reaksi 8

Pati gandum asetat yang telah disintesis dapat digunakan sebagai food thickener

5.2. Saran

Berdasarkan dari penelitian yang sudah dilakukan, dapat diberikan beberapa saran

untuk penelitian selanjutnya, yaitu:

1.

Melakukan analisis proksimat sesuai dengan pati yang dipakai, agar data
proksimat yang diperoleh lebih relevan

Melakukan variasi konsentrasi asetat anhidrida dan lama reaksi yang lebih
beragam untuk mengetahui sifat kimia dan fungsional pati dengan lebih

menyeluruh

. Melakukan analisis viskositas dan freeze-thaw stability untuk mengetahui lebih

lanjut tentang kemampuan pati gandum asetat sebagai food thickener
Melakukan uji organoleptik untuk mengetahui pengaruh asetilasi terhadap rasa
yang diterima manusia

56



DAFTAR PUSTAKA

Acdkar, Purdica, Jurislav Babi¢, Antun J ozigovié, Borislav Mili¢evié, Stela Jokié, Radoslav
Milicevi¢, Marija Raji¢, dan Drago Subari¢. 2015. “Starch Modification by Organic
Acids and Their Derivatives: A Review.” Molecules 20(10):19554—70.

Ahmad, L. 2009. “Modifikasi Fisik Pati Jagung dan Aplikasinya Untuk Perbaikan Kualitas
Mi Jagung.” Tesis, Institut Pertanian Bogor.

Ajaikumar, S., dan A. Pandurangan. 2008. “Nucleophilic Substitution with Loss of
Carbonyl Oxygen.” Journal of Molecular Catalyst 290(1-2):340—47.

Alcazar-Alay, Sylvia Carolina, dan Maria Angela Almeida Meireles. 2015.
“Physicochemical Properties, Modifications and Applications of Starches from
Different Botanical Sources.” Food Science and Technology (Campinas)
35(2):215-36.

Ardianingsih, Retno. 2009. “Penggunaan High Performance Liquid Chromatography
(HPLC) dalam Proses Analisa Deteksi lon.” Berita Dirgantara 10(4):101-4.

Armelita, Metha. 2020. “Studi Awal Sintesis dan Karakterisasi Pati Tapioka Asetat.”
Laporan Penelitian, Universitas Katolik Parahyangan.

Ashogbon, Adeleke Omodunbi, dan Emmanuel Temitope Akintayo. 2014. “Recent Trend
in the Physical and Chemical Modification of Starches from Different Botanical
Sources: A Review.” Starch/Stdrke 66(1-2):41-57.

Aventi. 2015. “Penelitian Pengukuran Kadar Air Buah.” Hlm. 12-27 dalam Seminar
Nasional Cendekiawan.

Ayucitra, Aning. 2012. “Preparation and Characterisation of Acetylated Corn Starches.”
International Journal of Chemical Engineering and Applications 156-59.

Babié, Jurislav, Drago Subari¢, dan Purdica Agkar. 2007. “Preparation and
Characterization of Acetylated Tapioca Starches.” Deutsche Lebensmittel-
Rundschau 103(12):580-85.

Badan Pengawas Obat dan Makanan. 2019.
PerBPOM No 11 Tahun 2019 tentang BTP.pdf.

Badan Standarisasi Nasional. 1992. Cara Uji Makanan dan Minuman.

Bayazeed, A., S. Farag, S. Shaarawy, dan A. Hebeish. 1998. “Chemical Modification of
Starch via Etherification with Methyl Methacrylate.” Starch/Stcirke 50(2-3):89-93.

Bello-Pérez, L. A, dan O. Paredes-Lopez. 1996. “Starch and Amylopectin - Effects of
Solutes on Clarity of Pastes.” Starch/Stirke 48(6):205-7.

57



58

Bello-Pérez, Luis A., Edith Agama-Acevedo, Laura Sanchez-Hernandez, dan Octavio
Paredes-Lopez. 1999. “Isolation and Partial Characterization of Banana Starches.”
Journal of Agricultural and Food Chemistry 47(3):854-57.

BeMiller, James N., dan Roy Lester Whistler, ed. 2009. Starch: Chemistry and
Technology. 3. ed. London: Academic Press.

Bertoft, Eric. 2017. “Understanding Starch Structure: Recent Progress.” Agronomy 7(3):56.

Bertolini, Andréa C., ed. 2010. Starches: Characterization, Properties, and Applications.
Boca Raton: Taylor & Francis.

Budiarti, Ikhtiar Dian Seni, Fronthea Swastawati, dan Laras Rianingsih. 2016. “Pengaruh
Perbedaan Lama Perendaman dalam Asap Cair terhadap Perubahan Komposisi
Asam Lemak dan Kolesterol Belut (Monopterus albus) Asap.” Jurnal Pengolahan
dan Bioteknologi Hasil Perikanan 5(1):125-34.

Caroline, Demi Ariffianli, dan Imelda Setiawan. 2014. “Sintesis dan Karakterisasi Pati
Asetat dari Umbi Ganyong (Canna edulis ker.) untuk Aplikasi Food Thickener.”
Laporan Penelitian, Universitas Katolik Parahyangan, Bandung.

Christabella, Livia. 2017. “Studi Awal Sintesis Pati Gandum (Triricum aestivum L.) Fosfat
dengan Reagen Sodium Tripolyphosphate.” Laporan Penelitian, Universitas
Katolik Parahyangan.

Colussi, Rosana, Shanise Lisie Mello El Halal, Vania Zanella Pinto, Josiane Bartz, Luiz
Carlos Gutkoski, Elessandra da Rosa Zavareze, dan Alvaro Renato Guerra Dias.
2015. “Acetylation of Rice Starch in an Aqueous Medium for Use in Food.” LWT -
Food Science and Technology 62(2):1076-82.

Cornejo-Ramirez, Yaeel Isbeth, Oliviert Martinez-Cruz, Carmen Lizette Del Toro-
Sanchez, Francisco Javier Wong-Corral, Jesus Borboa-Flores, dan Francisco Javier
Cinco-Moroyoqui. 2018. “The Structural Characteristics of Starches and Their
Functional Properties.” Cy7A - Journal of Food 16(1):1003—17.

Craig, Stuart A. S, Clodualdo C. Maningat, Paul A. Seib, dan R. C. Hoseney. 1989.
“Starch Paste Clarity.” Cereal Chemistry 66(3):173-82.

Cui, Steve W, ed. 2005. Food Carbohydrates: Chemistry, Physical Properties, and
Applications. Boca Raton: Taylor & Francis.

Das, Amit Baran, Gagandeep Singh, Sukhcharan Singh, dan Charanjit S. Riar. 2010.
“Effect of Acetylation and Dual Modification on Physico-Chemical, Rheological
and Morphological Characteristics of Sweet Potato (Ipomoea Batatas) Starch.”
Carbohydrate Polymers 80(3):725-32.

Eliasson, A. C. 2010. “Gelatinization and Retrogradation of Starch in Foods and Its
Implications for Food Quality.” Hlm. 296-323 dalam Chemical Deterioration and
Physical Instability of Food and Beverages. Elsevier.



59

Felgner, Andrea, Regina Schlink, Peter Kirschenbtihler, Birgit Faas, dan Heinz-Dieter
Isengard. 2008. “Automated Karl Fischer Titration for Liquid Samples — Water
Determination in Edible Oils.” F'ood Chemistry 106(4):1379-84.

Food and Drug Administration. 2020. Food Additives Permitted for Direct Addition to
Food for Human Consumption.

Gonzalez, Zurima, dan Elevina Perez. 2002. “Effect of Acetylation on Some Properties of
Rice Starch.” Starch/Starke 54(3—4):148-54.

de Graaf, R. A., G. A. Broekroelofs, L. P. B. M. Janssen, dan A. A. C. M. Beenackers.
1995. “The Kinetics of the Acetylation of Gelatinised Potato Starch.” Carbohydrate
Polymers 28(2):137-44.

Guo, Zebin, Xiangze Jia, Beibei Zhao, Shaoxiao Zeng, Jianbo Xiao, dan Baodong Zheng.
2017. “C-Type Starches and Their Derivatives: Structure and Function: C-Type
Starches and Their Derivatives.” Annals of the New York Academy of Sciences
1398(1):47-61. doi: 10.1111/nyas.13351.

Gupta, Mahesh, Amarinder Singh Bawa, dan Anil Dutt Semwal. 2009. “Morphological,
Thermal, Pasting, and Rheological Properties of Barley Starch and Their Blends.”
International Journal of Food Properties 12(3):587-604. doi:
10.1080/10942910801947763.

Han, F., M. Liu, H. Gong, S. Lu, B. Ni, dan B. Zhang. 2012. “Synthesis, Characterization
and Functional Properties of Low Substituted Acetylated Corn Starch.”
International Journal of Biological Macromolecules 50(1):1026-34.

Harliyanto, Claudya, dan Harianingsih. 2016. “Pemanfaatan Sagu Sebagai Bahan
Pembawa (Carrier) pada Kristalisasi Glucano Acetobacter.” /novasi Teknik Kimia
1(1):35-38.

Herawati, Heny. 2012. “Teknologi Proses Produksi Food Ingredient dari Tapioka
Termodifikasi.” Jurnal Litbang Pertanian 31(2):68-76.

Herawati, Heny. 2018. “Potensi Hidrokoloid Sebagai Bahan Tambahan Pada Produk
Pangan dan Nonpangan Bermutu.” Jurnal Penelitian dan Pengembangan
Pertanian 37(1):17.

Husniati, Siti Nurdjanah, dan Ryan Prakasa. 2015. “Aplikasi Gluten Enkapsulasi pada
Proses Pembuatan Mie Tapioka.” Biopropal Industri 6(1):29-36.

Ifall, If all, Asriani Hasanuddin, Abdul Rahim, dan Syahraeni Kadir. 2020. “Karakteristik
Fisik, Kimia, dan Fungsional Pati Ubi Banggai Asetat pada Berbagai Variasi
Waktu Reaksi.” agriTECH 40(4):340-47.

Imeson, A., ed. 2010. Food stabilisers, thickeners and gelling agents. Chichester, UK. ;
Ames, lowa: Wiley-Blackwell Pub.

Indra, Aditya, dan Galih Adi Wibowo. 2013. “Modifikasi Pati Tapioka Menggunakan
Komponen Aktif Minyak Jahe.” Jurnal Teknologi Kimia dan Industri 2(2):46-50.



60

International Starch Institute. 2006. “Technical Memorandum on Wheat Starch.”

Jayaputri, Petra A. P. 2019. “The Effect of Acetat Acid Concentration on Physicochemical
Properties of Modified Kimpul Starch.” Unika Soegijapranata Semarang.

Jeon, Young-Seon, Arvind Viswanathan, dan Richard A. Gross. 1999. “Studies of Starch
Esterification: Reactions with Alkenylsuccinates in Aqueous Slurry Systems.”
Starch/Stéirke 51(2-3):90-93.

Kaur, Manmeet, D. P. S. Oberoi, D. S. Sogi, dan Balmeet Singh Gill. 2011.
“Physicochemical, Morphological and Pasting Properties of Acid Treated Starches
from Different Botanical Sources.” Journal of Food Science and Technology
48(4):460—65.

Kementerian Kesehatan Republik Indonesia. 2012. Peraturan Kementerian Kesehatan
Republik Indonesia Nomor 33 Tahun 2012.

Kementerian Pertanian Republik Indonesia. 2013. Laporan Tahunan Direktorat Jenderal
Tanaman Pangan.

Knight, J. W. 1965. The Chemistry of Wheat Starch and Gluten, and Their Conversion
Products. L. Hill.

Kumoro, Andri Cahyo, Rizka Amalia, Catarina Sri Budiyati, Diah Susetyo Retnowati, dan
Ratnawati Ratnawati. 2015. “Preparation and Characterization of Physicochemical
Properties of Glacial Acetic Acid Modified Gadung (Diocorea Hispida Dennst)
Flours.” Journal of Food Science and Technology 52(10):6615-22.

Kuncari, Emma Sri, Iskandarsyah, dan Praptiwi. 2014. “Evaluasi, Uji Stabilitas Fisik dan
Sineresis Sediaan Gel yang Mengandung Minoksidil, Apigenin dan Perasan Herba
Seledri (Apium graveolens L.).” Buletin Penelitian Kesehatan 42(4):213-22.

Lourdin, Denis, Jean-Luc Putaux, Gabrielle Potocki-Véronese, Chloé Chevigny, Agnes
Rolland-Sabaté, dan Alain Buléon. 2015. “Crystalline Structure in Starch.” Hlm.
61-90 dalam Starch, disunting oleh Y. Nakamura. Tokyo: Springer Japan.

Melwita, Elda, dan Santy Oktaviani. 2014. “Ekstraksi Minyak Biji Kapuk dengan Metode
Ekstraksi Soxhlet.” 20(1):8.

Miladinov, V. D., dan M. A. Hanna. 2000. “Starch Esterification by Reactive Extrusion.”
Industrial Crops and Products 11(1):51-57.

Min, Sun, Tang Hongbo, dan Li Yanping. 2016. “Synthesis, Characterization and
Properties of Acetylated High-Amylose Corn Starch.” Cellulose Chemistry and
Technology 51(9-10):929-38.

Mishra, S., dan T. Rai. 2006. “Morphology and Functional Properties of Corn, Potato and
Tapioca Starches.” Food Hydrocolloids 20(5):557-66.



61

Muljana, Henky, Francesco Picchioni, Hero J. Heeres, dan Leon P. B. M. Janssen. 2010.
“Green Starch Conversions: Studies on Starch Acetylation in Densified CO2.”
Carbohydrate Polymers 82(3):653-62.

Pozo, Claudio, Saddys Rodriguez-Llamazares, Rebeca Bouza, Luis Barral, Johanna
Castafio, Niels Miiller, dan Ivan Restrepo. 2018. “Study of the Structural Order of
Native Starch Granules Using Combined FTIR and XRD Analysis.” Journal of
Polymer Research 25(12):266.

Purnamasari, 1., dan H. Januari. 2010. “Pengaruh Hidrolisa Asam Alkohol dan Waktu
Hidrolisa Terhadap Sifat Tepung Tapioka.” Universitas Diponegoro.

Purwanto, Maria Goretti M. 2014. “Perbandingan Analisa Kadar Protein Terlarut dengan
Berbagai Metode Spektroskopi UV-Visible.” Jurnal llmiah Sains dan Teknologi
7(2):64-71.

Rahim, Abdul, Syahraeni Kadir, dan Jusman. 2015. “Chemical and Functional Properties
of Acetylated Arenga Starches Prepared at Different Reaction Time.” International
Journal of Current Research in Biosciences and Plant Biology 2(9):43—49.

Rahim, Abdul, Syahraeni Kadir, dan Jusman. 2017. “The Influence Degree of Substitution
on the Physicochemical Properties of Acetylated Arenga Starches.” International
Food Research Journal 24(1):102-7.

Robyt, John F. 2008. “Starch: Structure, Properties, Chemistry, and Enzymology.” Hlm.
1437-72 dalam Glycoscience, disunting oleh B. O. Fraser-Reid, K. Tatsuta, dan J.
Thiem. Berlin, Heidelberg: Springer Berlin Heidelberg.

Roisah. 2009. “Produksi dan Karakterisasi Sohun dari Pati Ganyong (Canna Edulis ker.).”
Tesis, Institut Pertanian Bogor.

Saha, Dipjyoti, dan Suvendu Bhattacharya. 2010. “Hydrocolloids as Thickening and
Gelling Agents in Food: A Critical Review.” Journal of Food Science and
Technology 47(6):587-97.

Sahnoun, Mouna, Nouha Ismail, dan Radhouane Kammoun. 2015. “Enzymatically
Hydrolysed, Acetylated and Dually Modified Corn Starch: Physico-Chemical,
Rheological and Nutritional Properties and Effects on Cake Quality.” Journal of
Food Science and Technology 53(1):481-90.

Sarkar, Shatabhisha. 2016. “Influence of Acetylation and Heat-Moisture Treatment on
Physio-Chemical, Pasting and Morphological Properties of Buckwheat(Fagopyrum
Esculentum) Starch.” Asian Journal of Dairy and Food Research 35(4).

Sarko, A., dan H. C. H. Wu. 1978. “The Crystal Structures of A-, B- and C-Polymorphs of
Amylose and Starch.” Starch/Stirke 30(3):73-78.

Singh, Harinder, Navdeep Singh Sodhi, dan Narpinder Singh. 2012. “Structure and
Functional Properties of Acetylated Sorghum Starch.” International Journal of
Food Properties 15(2):312-25.



62

Singh, Jaspreet, Lovedeep Kaur, dan Narpinder Singh. 2004. “Effect of Acetylation on
Some Properties of Corn and Potato Starches.” Starch/Stcrke 56(12):586—601.

Sjarif, Sjamsiwarni Reny, dan Shinta Wahyu Apriani. 2016. “Pengaruh Bahan Pengental
Pada Saus Tomat.” Jurnal Penelitian 1eknologi Industri 8(2):141-50.

Solomons, T. W. Graham, Craig B. Fryhle, dan S. A. Snyder. 2016. Organic chemistry.
12e ed. Hoboken, NJ: John Wiley & Sons, Inc.

Somogyi, Michael. 1952. “Notes On Sugar Determination.” Journal of Biological
Chemistry 195(1):19-23.

Song, Xiaoyan, Guoqing He, Hui Ruan, dan Qihe Chen. 2006. “Preparation and Properties
of Octenyl Succinic Anhydride Modified EarlyIndica Rice Starch.” Starch/Stcirke
58(2):109-17.

Suarni. 2016. “Struktur dan Komposisi Biji dan Nutrisi Gandum.” Hlm. 51-68 dalam
Gandum: Peluang Pengembangan di Indonesia. Badan Penelitian dan
Pengembangan Pertanian.

Suharman, Miki. 2018. “Studi Awal Sintesis Pati Asetat dari Pati Sagu (Metroxylon
sago).” Laporan Penelitian, Universitas Katolik Parahyangan.

Suwarti, dan Syafuddin. 2016. “Teknologi Budidaya Gandum di Indonesia.” dalam
Seminar Nasional Inovasi Teknologi Pertanian.

Tester, Richard F., John Karkalas, dan Xin Qi. 2004. “Starch—Composition, Fine
Structure and Architecture.” Journal of Cereal Science 39(2):151-65.

Thitipraphunkul, Kittiwut, Dudsadee Uttapap, Kuakoon Piyachomkwan, dan Yasuhito
Takeda. 2003. “A Comparative Study of Edible Canna (Canna Edulis) Starch from
Different Cultivars. Part I. Chemical Composition and Physicochemical
Properties.” Carbohydrate Polymers 53(3):317-24.

Tizzotti, Morgan J., Michael C. Sweedman, Daniel Tang, Christian Schaefer, dan Robert
G. Gilbert. 2011. “New 1H NMR Procedure for the Characterization of Native and
Modified Food-Grade Starches.” Journal of Agricultural and Food Chemistry
59(13):6913-19.

Vasanthan, T., F. W. Sosulski, dan R. Hoover. 1995. “The Reactivity of Native and
Autoclaved Starches from Different Origins Towards Acetylation and
Cationization.” Starch/Starke 47(4):135-43.

Wani, Idrees A., Dalbir S. Sogi, dan Balmeet S. Gill. 2012. “Physicochemical Properties of
Acetylated Starches from Some Indian Kidney Bean (Phaseolus Vulgaris L.)
Cultivars: Properties of Kidney Bean Starches.” /nfernational Journal of Food
Science & Technology 47(9):1993-99.

Whistler, Roy L., dan James R. Daniel. 2000. “Starch.” dalam Kirk-Othmer Encyclopedia
of Chemical Technology, disunting oleh John Wiley & Sons, Inc. Hoboken, NJ,
USA: John Wiley & Sons, Inc.



63

Whittam, M. A., T. R. Noel, dan S. G. Ring. 1990. “Melting Behaviour of A- and B-Type
Crystalline Starch.” International Journal of Biological Macromolecules
12(6):359-62.

Wickramasinghe, Hetti Arachchige Mangalika, Kazuo Yamamoto, Hiroaki Yamauchi, dan
Takahiro Noda. 2009. “Effect of Low Level of Starch Acetylation on
Physicochemical Properties of Potato Starch.” /“ood Science and Biotechnology
18(1):118-23.

Widiawan, 1. Made Edi, K. A. Nocianitri, dan Nengah Kencana Putra. 2013. “Karakterisasi
Sifat Fisiko-Kimia Pati Talas Kimpul (Xanthosoma sagittifolium) Termodifikasi
dengan Metode Asetilasi.” Jurnal llmu dan Teknologi Pangan 2(1):10-20.

Winarno, F. G. 2004. Kimia Pangan dan Gizi. 3 ed. Jakarta: Gramedia Pustaka Utama.

Wurzburg, O. B, ed. 1986. Modified Starches: Properties and Uses. Boca Raton, Fla:
CRC Press.

Xu, Yixiang, Vesselin Miladinov, dan Milford A. Hanna. 2004. “Synthesis and
Characterization of Starch Acetates with High Substitution.” Cereal Chemistry
Journal 81(6):735-40. doi: 10.1094/CCHEM.2004.81.6.735.

Zhang, Ling, Lirong Zeng, Xuan Wang, Juncheng He, dan Qiong Wang. 2020. “The
Influence of Konjac Glucomannan on the Functional and Structural Properties of
Wheat Starch.” Food Science & Nutrition 8(6):2959—67.

Zulaidah, Agustien. 2012. “Peningkatan Nilai Guna Pati Alami Melalui Proses Modifikasi
Pati.” Jurnal Dinamika Sains 10(22).



	2017620035-Bagian 10
	2017620035-Bagian 11

