UNIVERSITAS
GADJAH MADA

Pengaruh Jenis Hydrogen Bond Donor dalam Deep Eutectic Solvent pada Proses Ekstraksi terhadap
Kualitas Kitin Cangkang Rajungan
Sita Astri Arzety Berliana, Indun Dewi Puspita, S.P., M.Sc., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

Abbot, A.P., D. Boothby., G. Cappe., D.L. Davies., R.K. Rasheed. 2004. Deep eutectic

solvents formed between choline chloride and carboxylic acids: versatile
alternatives to ionic liquids. Journal Am Chem Soc. 126 : 9142-9147.

Abbot, A.P., G. Capper., D.L. Davies. 2003. Novel solvent properties of choline

chloride/urea mixtures. Chem Commun. 70-71.

Abbot, A.P., P.M. Cullis., M.J. Gibson., R.C. Harris., E. Raven. 2007. Extraction of

glycerol from biodiesel into a eutectic based ionic liquid. Green Chem. 9 : 868-
872.

Achkar, T.E., G.G. Helene, & F. Sophie. 2021. Basics and properties of deep eutectic

solvents: a review. Environmental Chemistry Letters. 19 : 3397-3408.

Aiba, S. 1989. Studies on the characterization of chitin from various sources. Journal of

Applied Polymer Science. 38(1):1-10.

Aini, H.Q., & R.P. Heryantoro. 2017. Purifikasi Biodiesel Dari Minyak Dedak Padi

Menggunakan Deep Eutectic Solvent: Pengaruh Rasio Molar Kolin Klorida Dan
Etilen Glikol Terhadap Kemurnian Dan Yield Biodiesel. Fakultas Teknologi
Industri. Institut Teknologi Sepuluh Nopember. SKRIPSI.

Altamash, T., M.S. Nasser., Y. Elhamarnah., M. Magzoub., R. Ullah., B. Anaya., S.

Aparicio., & M. Atilhan. 2017. Gas solubility and rheological behavior of natural
deep eutectic solvents (NADES) via combined experimental and molecular
simulation techniques. Chemistry Select. 2(24):7278-7295.

Amalia, K. P., M. Ekayani., & Nurjanah. 2021. Pemetaan dan alternatif pemanfaatan

limbah cangkang rajungan di Indonesia. Jurnal Pengolahan Hasil Perikanan
Indonesia. 24(3):310-318.

Apriyanti, D., & N.H. Fithriyah. 2013. Pengaruh suhu aplikasi terhadap viskositas lem

Arbia,

rokok dari tepung kentang. KONVERSI. 2(2) : 23-34.

W., L. Arbia., & L. Adour. 2013. Chitin extraction from crustacean shells using
biological methods-a review. Food Hydrocolloid. 31 : 392-403

Ardianto, R., & R. Amalia. 2023. Optimasi proses deasetilasi kitin menjadi kitosan dari

selongsong maggot menggunakan RSM. Metana: Media Komunikasi Rekayasa
Proses dan Teknologi Tepat Guna. 19(1):1-12.

Atkins, P., & J.D. Paula. 2006. Atkins’ Physical Chemistry. WH Freeman and Company.

New York.

Ben, Z.Y., H. Samsudin., & M.F. Yhaya. 2022. Glycerol: its properties, polymer

synthesis, and applications in starch based films. European Polymer Journal.
175 : 1-16.

56



UNIVERSITAS
GADJAH MADA

Pengaruh Jenis Hydrogen Bond Donor dalam Deep Eutectic Solvent pada Proses Ekstraksi terhadap
Kualitas Kitin Cangkang Rajungan
Sita Astri Arzety Berliana, Indun Dewi Puspita, S.P., M.Sc., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Bisht, M., I.P.E. Macario., M.C. Neves., J.L. Pereira., S. Pandey., R.D. Rogers., J.A.P.

Cuntinho., S.P.M. Ventura. 2021. Enhanced dissolution of chitin using acidic
deep eutectic solvents: a sustainable and simple approach to extract chitin from
crayfish shell wastes as alternative feedstocks. ACS Sustain. Chem. Eng.
9:16073-16081.

Bradic, B., U. Novak., B. Likozar. 2020. Crustacean shell bio-refining to chitin by natural

deep eutectic solvents. Green Process Synthesis. 9:13-25.

Brusas, J.R., E. Pena, & M.B Dela. 2021. Hygroscopicity of 1:2 choline

chloride:ethylene  glycol deep eutectic solvent: a hindrance to its
electroplating industry adoption. Journal of Electrochemical Science and
Technology. 1-11.

Cao, X., H. Wang., T. Liu., Y. Shi., & X. Xue. 2023. Electrodeposition of bi from choline

chloride-malonic acid deep eutectic solvent. Materials. 16(1) : 415.

Crini, G., & E. Lichtfouse. 2019. Chitin and chitosan : history, fundamentals and

innovations. Sustainable Agriculture Reviews. Springer. 35(1) : 49-1 23.

Dai, Y., G.J. Witkamp., r. Verpoorte., Y.H. Choi. 2015. Tailoring properties of natural

deep eutectic solvents with water to facilitate their applications. Food
Chemistry. 187:14- 19.

Date, K.Y. 2021. Sintesis dan Karakterisasi Deep Eutectic Solvent (DES) Berbasis Kolin

Klorida (ChCI) dengan Hydrogen Bond Donor (HBD) Asam Tanat. Fakultas
Teknik. Universitas Nusa Cendana. SKRIPSI.

Dinaromaya, U.A., |. Khalimatus., & N.D. Siswati. 2023. Ekstraksi Kitin cangkang

rajungan dengan variasi suhu dan konsentrasi KOH pada tahap deproteinasi.
Seminar Nasional Teknik Kimia Soebardjo Brotohardjono XIX. 42-48.

Djaenudin, D., E. Budianto., E. Saipudin., & M. Nasir. 2019. Ekstraksi kitosan dari

cangkang rajungan pada lama dan pengulangan perendaman yag berbeda. Jurnal
Teknologi Perikanan dan Kelautan, 10(1):49-59.

De Oliveira, A.D.N., M. Melchiorre., A.A.F. Da Costa., L.S. Da Silva., R.D. J. Paiva., A.

Auvigne., W. Ouyang., R. Luque., G.N.D.R. Filho., R.C.R. Noronha., R.
Esposito., L.A.S. Do Nascimento., & C. Len. 2024. Glycerol: a green solvent for
synyhetic chemistry. Sustainable Chemistry and Pharmacy. 41 : 1-75.

Dusselier, M., P.V. Wouwe., A. Dewaele., E. Makshina., & B.F. Sels. 2013. Lactic acid

as a platform chemical in the biobased economy: the role of chemocatalysis.
Energy Environ. Sci. 6 : 1415-1442.

Edward, J., Dompeipen., M. Kaimudin., P. Riardi., & Dewa. 2016. Isolasi kitin dan

kitosan dari limbah kulit udang. Majalah BIAM. 12(1):32-38.

Ellis, E.D., & H.L. Mantel. 1985. Integument, Pigment and Hormonal Processes. Florida:

Academic Press Inc. Orlando.

57



UNIVERSITAS
GADJAH MADA

Pengaruh Jenis Hydrogen Bond Donor dalam Deep Eutectic Solvent pada Proses Ekstraksi terhadap
Kualitas Kitin Cangkang Rajungan
Sita Astri Arzety Berliana, Indun Dewi Puspita, S.P., M.Sc., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Elsi, N.S., I.G.A.A. Ratnawati., W.G. Suharta., K. Putra., A.A.N. Gunawan., & I.N.

Sandi. 2024. Uji kandungan limbah tahu menggunakan spektroskopi fourier
transform infrared dan laser-induced breakdown spectroscopy di Tukad Buaji
Kelurahan Sesetan Denpasar Selatan. Kappa Journal: Physics & Physics
Education. 7(1):25

Fadila, S.I.N., F.A. Athirah., M.S. Perdani., T. Pambudi., H.l. Umam. 2024. Studi

pendahuluan ekstraksi kitin dari jangkrik (Acheta domesticus) menggunakan
deep eutectic solvent. Sainteks: Jurnal Sain dan Teknik. 6(2):268-282.

Feng, M., X. Lu., J. Zhang., Y. Li., C. Shi., L. Lu., S. Zhang. 2019. Direct conversion of

shrimp shells to: O-acetylated chitin with antibacterial and anti tumor effects by
natural deep eutectic solvents. Green Chemistry. 21:87-98.

Fransisco, M., A. Van Den Bruinhorst., & M.C. Kroon. 2012. New natural and renewable

low transition temperature mixtures (LTTMSs): screening as solvents for
lignocellulosic biomass processing. Green Chemistry. 14(8):2153-2157.

Fuad, F.M., M.M. Nadzir., A. Harun. 2021. Hydrophilic natural deep eutectic solvent: a

review on physicochemical properties and extractability of bioactive
compounds. Journal Mol. Lig. 339.

Fukaya, Y., Y. lzuka., K. Sekikawa., & H. Ohno. 2007. Bio ionic liquids: room

temperature ionic liquids composed wholly of biomaterials. Green Chemistry.
9(11):1155-1157.

Gani, Y.F., T.l.P. Suseno., S. Surjoseputro. 2014. Perbedaan konsentrasi karagenan

terhadap sifat fisikokimia dan organoleptik jeli drink rosela-sirsak. Jurnal
Teknologi Pangan dan Gizi. 13(2) : 87-93.

Gonzales, F.P., G.A. Rivera., E.B. Pena., F.N. Villoslada., A. Cifuentes., M. Herrero.,

M.C.M. Bondi. 2021. Mycotoxin extraction from edible insects with natural
deep eutectic solvents:a green alternative to conventional methods. J.
Chromatogr. A. 1648.

Gu, S., Z. Zhao., Y. Yao., J. Li., & C. Tian. 2022. Designing and constructing a novel

artificial pathway for malonic acid production biologically. Frontiers in
Bioengineering and Biotechnology. 9 : 1-8.

Hai, T.C., N.T. Dat., Q.L.A. Tuan., H.L.T. Ngan., N.D. Thien Tu., N. Tan Thinh.,  D.

Nhat Quang., & L.T. Hong Anh. 2024. Extraction of chitin from giant  tiger
prawn (penaeus monodon) shrimp shell using deep eutectic solvents and citric
acid. Apllied Science and Engineering Progress. 17(1) : 7177.

Harris, R.C. 2009. Physical Properties of Alcohol Based Deep Eutectic Solvents.

University of Leicester. DISERTASI.

Hu, H.C., Y.H. Liu., B.L. Li., Z.S. Cui., & Z.H. Zhang. 2015. Deep eutectic solvent based

on choline chloride and malonic acid as an efficient and reusable catalytic system
for one-pot synthesis of functionalized pyrroles. RSC Advances. 5:7720- 7728.

58



UNIVERSITAS
GADJAH MADA

Pengaruh Jenis Hydrogen Bond Donor dalam Deep Eutectic Solvent pada Proses Ekstraksi terhadap
Kualitas Kitin Cangkang Rajungan
Sita Astri Arzety Berliana, Indun Dewi Puspita, S.P., M.Sc., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Huang, Y.L., & Y.H. Tsai. 2020. Extraction of chitosan from squid pen waste by high

hydrostatic pressure: Effects on physicochemical properties and antioxidant
activities of chitosan. International Journal Biologi Macromolecul. 160 : 677—
687.

Huddleston, J.G., H.D. Willauer., R.P. Swatloski., A.E. Visser., & R.D. Rogers. 1998.

Room temperature ionic liquids as novel media for clean liquid-liquid extraction.
Chemical Communications. 16:1765-1766.

Ibitoye, E.B., I.H. Lokman., M.N.M. Hezmee., Y.M. Goh., A.B.Z. Zuki., & A.A. Jimoh.

2018. Extraction and physicochemical characterization of chitin and chitosan
isolated from house cricket. Biomedical Materials (Bristol). 13(2).

ljardar, S.P., V. Singh., & R.L. Gardas. 2022. Reuvisiting the physicochemical properties

and applications of deep eutectic solvents. Molecules. 27:1-37.

Irma, W., M.S. Karyani., & D.M. Amarlita. 2023. Analisis kitin dari cangkang kepiting

rajungan (portunus pelagicus). HORIZON: Indonesian Journal of
Multidisciplinary. 1(2) : 106-116.

Isaifan, R.J., & A. Amhamed. 2018. Review on carbon dioxide absorption by choline

chloride/urea deep eutectic solvents. Adv. Chem.

Istigomah. 2016. Demineralisasi Cangkang Rajungan Dengan Lactobacillus Acidophilus

Pada Berbagai Konsentrasi Glukosa Dalam Proses Pembuatan Kitin. Fakultas
Pertanian. Universitas Gadjah Mada. SKRIPSI.

Jayanti, R.D., & U. Leoanggraini. 2020. Fermentasi kitin dari limbah cangkang kepiting

menggunakan jamur rhizopus oryzae pada berbagai kadar air. Fullerene Journal
of Chemistry. 5(1):10.

Jose, D., A. Tawai., D. Divakaran., D. Bhattacharyya., P. Venkatachalam., P. Tantayotai.,

M. Sriariyanun. 2023. Integration of deep eutectic solvent in biorefining process
of lignocellulosic biomass valoraization. Bioresource Technology Reports. 21.

Jung, W.J., J.H. Kuk., K.Y. Kim., & R.D. Park. 2005. Demineralization of red crab shell

waste by lactic acid fermentation. Jurnal Appl Microbiol Biotechnol. 851-854.

Kaur. S., & G.S. Dhillon. 2015. Recent trends in biological extraction of chitin from

marine shell wastes: a review. In Crit. Rev. Biotechnology. 35(1):44-61.

Kow, K.K., & K. Sirat. 2015. Novel manganese(ll)-based deep eutectic solvents:

synthesis  and physical properties anaylsis. Chinese Chemical Letters. 26(10)
: 1311-1314.

Kumar, M.N.V.R. 2000. A review of chitin and chitosan applications. Reactive and

Functional Polymers. 46(1):1-27.

59



UNIVERSITAS
GADJAH MADA

Pengaruh Jenis Hydrogen Bond Donor dalam Deep Eutectic Solvent pada Proses Ekstraksi terhadap
Kualitas Kitin Cangkang Rajungan
Sita Astri Arzety Berliana, Indun Dewi Puspita, S.P., M.Sc., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Kumirska, J., M. Czerwicka., Z. Kaczynski., A. Bychowska., K. Brzozowski., J.

Thoming., & P. Stepnowski. 2010. Application of spectroscopic methods for
structural analysis  of chitin and chitosan. Marine Drugs. 8:1567-1636.

Li, Z., L. Chaozheng., H. Shu., L. Hailan., M. Changtong., L. Juhyeon., W. Qinglin., A

H. Martin., & C.L. Mei. 2022. Recent advances in extraction and processing of
chitin using deep eutectic solvents. Chemical Engineering Journal. 446:1-22.

Liani, S.A., & H.A. Oktaviani. 2025. Pra Rancangan Pabrik Pembuatan Asam Laktat

Kapasitas 100.000 Ton/Tahun. Fakultas Teknik. Universitas Sriwijaya.
SKRIPSI.

Long, X., M. Yao., S. Wang., C. Ren., X. Zhao., C. Qin., C. Liang., C. Huang., & S. Yao.

2024. Efficient separation of poplar lignin using a new carboxylic acid-based
deep eutectic solvents-choline chloride/malonic acid. Chemistry Sustainability
Energy Materials. 18(9).

Mahyudin, A.R., R. Yuliandi., & A. Syaawalz. 2011. Isolasi dan karakterisasi Kitin dari

limbah udang. Jurnal Sains Naturan Universitas Nusa Bangsa. 1(2):166-178.

Martati, D. 2002. Isolasi kitin dari cangkang rajungan (portunus pelagicus). Kajian suhu

dan waktu proses deproteinasi. Jurnal Teknologi Pertanian. 3(2):129-137.

Martati, E., T. Susanto, Y. Yunianta., & I.A. Ulifah. 2002. Isolasi khitin dari cangkang

rajungan (portunus pelagicus). Kajian suhu dan waktu proses deproteinasi.
Fakultas Teknologi Pertanian. Universitas Brawijaya. SKRIPSI.

Martin, A.M. 1996. Fermentation Processes fro the Production of Lactic Acid. In Lactic

Acid Bacteria; Bozoglu T.F., Ray, B., Eds. Springer:Berlin/Heidelberg.
Germany.

Mcreynolds, C., A. Adrien., N.B.D. Fraissinette., S. Olza., S. Fernandes. 2022. Deep

eutectic solvents for the extraction of B-chitin from loligo vulgaris squid pens:
asustainable way to valorize fishery by-products. Biomass Conversion and
Biorefinery. 1-29.

McReynolds, C., A. Adrien., N. Castejon., & S.C.M. Fermandes. 2022. Green in the deep

blue: deep eutectic solvents as versatile systems for the processing of marine
biomass. Green Chemistry Letters and Reviews. 15(2):383-404.

Mulia, K., F. Fauzia., E.A. Krisanti. Polyalcohols as hydrogen bonding donors in choline

chloride-based deep eutectic solvents for extraction of xanthones from the
pericarp of Garcinia mangostana L. Molecules. 24(3):636.

Multazam. 2002. Prospek Pemanfaatan Cangkang Rajungan (Portunus sp) sebagai

Suplemen Pakan Ikan. Fakultas Perikanan dan limu Kelautan. Institut Pertanian
Bogor. SKRIPSI.

60



UNIVERSITAS
GADJAH MADA

Pengaruh Jenis Hydrogen Bond Donor dalam Deep Eutectic Solvent pada Proses Ekstraksi terhadap
Kualitas Kitin Cangkang Rajungan
Sita Astri Arzety Berliana, Indun Dewi Puspita, S.P., M.Sc., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Muxika, A., A. Etxabid., J. Uranga., P. Guerrero., & K.D.L. Caba. 2017. Chitosan as a

bioactive polymer: processing, properties and applications. Int. J. Biol.
Macromol. 105(2):1358-1368.

Muyassaroh, M., R.K. Dewi., & F.N. Minah. 2020. Penentuan kadar protein pada

spirulina platensis menggunakan metode lowry dan kjeldahl. Jurnal Teknik
Kimia. 15(1):40-45.

Muzzarelli, R.A.A. 1998. Chitin and chitosan: the new millennium and beyond.

Carbohydrate polymers. 37(1):1-10.

Nair, K.G., & A. Dufresne. 2003. Crab shell chitin whisker reinforced natural rubber

nanocomposites, 1. processing and swelling behavior. Biomacromolecules.
4:657-665.

Nitiratsuwan, T., & K. Jantarachot. 2004. Management of blue swimming crab in sikao

trang province southern thailand. thailand research fund. Full Paper Reseach.
22(12):218-225.

Omar, K.A., & R. Sadeghi. 2023. Database of deep eutectic solvents and their physical

properties: a review. Journal of Molecular Liquids. 384:1-47.

Pacheco, N., M.G. Gonzales., M. Gimeno., E. Barzana., S. Trombotto., & L. David. 2011.

Structural characterization of chitin adn chitosan obtained by biological and
chemical methods. Biomacromolecules. 12(9):3285-3290.

Panggalo, D., S. Bahri., & N.K. Sumarni. 2016. Pemanfaatan kitosan cangkang keong

bakau (telescopium sp) sebagai pengikat ion logam timbal (pb) dalam larutan.
KOVALEN. 2(2).

Phaechamud, T., S. Tuntarawongsa., & P. Charoensuksai. 2016. Evaporation behavior

and characterization of eutectic solvent and ibuprofen eutectic solution. AAPS
PharmSciTech. 17:1213-1220.

Pighnelli, L. 2019. Methods of chitin production a short review. American Journal

Biomedical Sciences and Research. 3:307-314.

Pratiwi, F.D., H. Notonegoro., & D. Syahputra. 2025. Valorisasi limbah cangkang

kepiting bakau (Scylla serrata) Sebagai Sumber Kitin dan Kitosan. Jurnal Laut
Khatulistiwa. 8(1):66-71.

Priyambada, A., A.D.P. Fitri., & A. Ghofar. 2020. Potential fishing grounds for

portunuspelagicus based on oceanographic factors on the tukak sasai waters,
Bangka Belitung, Indonesia. AACL Bioflux. 13(5):2705-2716.

Priyambodo, E. 2009. Pengaruh Konsentrasi Kitosan dari Cangkang Udang Terhadap

Efisiensi Penjerapan Logam Berat. Fakultas Matematika dan Ilmu Pengetahuan
Alam. Universitas Negeri Yogyakarta. SKRIPSI.

61



UNIVERSITAS
GADJAH MADA

Pengaruh Jenis Hydrogen Bond Donor dalam Deep Eutectic Solvent pada Proses Ekstraksi terhadap
Kualitas Kitin Cangkang Rajungan
Sita Astri Arzety Berliana, Indun Dewi Puspita, S.P., M.Sc., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Protsenko, V.S., L.S. Bobrova., A.S. Baskevich., S.A. Korniy., & F.l. Danilov. 2018.

Electrodeposition of chromium coatings from a choline chloride based ionic
liquid with the addition of water. Journal of Chemical Technology and
Metallurgy. 53(5):906-915.

Purkan, P., A. Baktir., & A.R. Sayidah. 2016. Produksi enzim kitinase dari aspergillus

Putro,

niger menggunakan limbah cangkang rajungan sebagai induser. Jurnal Kimia
Riset. 1(1):34.

S., & S. Wibowo. 2007. Produksi Kkitin skala pilot plant dari cangkang
rajungan(portunus spp.). Jurnal Pascapanen dan Bioteknologi Kelautan dan
Perikanan. 2(1):63-68.

Rao, M.S., & W.F. Stevens. 2005. Chitin production by lactobacillus fermentation of

shrimp biowaste in a drum reactor and its chemical conversion to chitosan.
Journal Chemical Technology Biotechnology. 80:1080-1087.

Rao, M.S., J. Munoz., & W.F. Stevens. 2000. Critical factors in chitin production by

fermentation of shrimp biowaste. Microbiology Biotechnology. 54:808-813.

Rachiero, G.P., P. Berton., & J. Shamshina. 2022. Deep eutectic solvents: alternative

solvents for biomass-based waste valorization. Molecules. 27:1-14.

Rahmi, H.Y. 2025. Sintesis Mikrokristalin Selulosa dari Tandan Kosong Kelapa Sawit

dengan Pretreatment Delignifikasi Menggunakan Deep Eutectic Solvent.
Fakultas Teknik. Universitas Gadjah Mada. TESIS.

Rochima, E. 2007. . Buletin Teknologi Hasil Perikanan. 10(1):9-22.

Rochima, E. 2014. Kajian pemanfaatan limbah rajungan dan aplikasinya untuk bahan

minuman kesehatan berbasis kitosan. Jurnal Akuatika. 5(1):71-82.

Roda, A., A.A. Matias., A. Paiva., A.R.C. Duarte. 2019. Polymer science and engineering

using deep eutectic solvents. Polymers. 11(5):912.

Romero, A., A. Santos., J. Tojo., & A. Rodriguez. 2008. Toxicity and biodegradability of

imidazolium ionic liquids. Journal of Hazardous Materials. 151(1):268-273.

Sa’idah, L. 2020. Esterifikasi Gliserol dengan Asam Oleat Menggunakan Lipase yang

Saleh,

Dimobilisasi dalam Karagenan. Fakultas Matematika dan Ilmu Pengetahuan
Alam. Universitas Brawijaya. SKRIPSI.

M.R., Abdillah, E. Suerman., J. Basman., & N. Indriati. 1994. Pengaruh suhu,
waktu, dan konsentrasi pelarut pada ekstraksi kitosan dari limbah pengolahan
udang beku terhadap beberapa parameter mutu Kkitosan. Jurnal Pascapanen
Perikanan. 81:40-43.

Sarmad, S., Y. Xie., J.P. Mikola., & X. Ji. 2016. Screening of deep eutectic solvents

(DESSs) as green CO2 sorbents: from solubility to viscosity. New Journal of
Chemistry. 41(1):290-301.

62



UNIVERSITAS
GADJAH MADA

Pengaruh Jenis Hydrogen Bond Donor dalam Deep Eutectic Solvent pada Proses Ekstraksi terhadap
Kualitas Kitin Cangkang Rajungan
Sita Astri Arzety Berliana, Indun Dewi Puspita, S.P., M.Sc., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Savitri, M., S.H. Pangestoe., H.I. Umam., M.S. Perdani., & T. Pambudi. 2024. Pengaruh

ukuran partikel dan suhu terhadap derajat asetilasi dan yield pada ekstraksi Kitin
dari belalang melalui green method. KOVALEN: Jurnal Riset Kimia. 10(2):158-
166.

Sazali, A.L., N. Almasoud., S.K. Amran., T.S. Alomar., K.F. Pa’ece. Z.M. El-Bahy.,

T.L.K. Yong., D.J. Dailin.,, L.F. Chuah. 2023. Physicochemical and
thermal characteristics of choline chloride-based deep eutectic solvents.
Chemosphere. 338.

Sedaghat, F., M. Yousefzadi., & H. Toiserkani. 2017. Bioconversion of shrimp waste

penaeus merguiensis using lactic acid fermentation: an alternative procedure for
chemical extraction of chitin and chitosan. International Journal Biological
Macromolecules. 104:883-888.

Setoguchi, T., T. Kato., K. Yamamoto., & J. Kadokawa. 2012. Facile production of chitin

from crab shells using ionic liquid and citric acid. International Journal of
Biological Macromolecules. 50(3):861-864.

Shahbaz, K., F.S. Mjalli., M.A. Hashim., & 1.M. Alnashef. 2011. Eutectic solvents for the

removal of residual palm oil-based biodiesel catalyst. Separation and
Purification Technology. 81(2):216-222.

Shakila, T.N., G. Sonia., C.S. Anjani., T. Pambudi., H.I. Umam., A.K. Fauzie., & F.A.R.

Putri. 2025. Ekstraksi kitin dari jangkrik rumah melalui metode ramah
lingkungan dengan pemanasan sonikasi. Sainteks: Jurnal Sain dan Teknik.
7(1):65-75.

Shekaari, H., M.T. Zafarani-Moattar., A. Shayanfar., & M. Mokhtarpour. 2018. Effect of

choline chloride/ethylene glycol or glycerol as deep eutectic solvents on the
solubility and thermodynamic properties of acetaminophen. Journal of
Molecular Liquids. 249:1222-1235.

Shen, Z., M. Jacobs-Lorena. 1999. Evolution of chitin binding proteins in invertebrates.

Journal Mol. Evol. 48:341-347.

Silverstein, S., M. Robert., X. Francis., Webster., J. David., & Kiemle. 1986.

Spectrometric Identification of Organic Compounds 7" ED. Hoboken:John
Wiley & Sons.

Sivrikaya, S. 2019. A novel vortex-assisted liquid phase microextraction method for

parabeans in cosmetic oil product using deep eutectic solvent. International
Journal of Environmental Analytical Chemistry.

Skulcova, A., A. Russ., M. Jablonsky., & J. Sima. 2019. The pH behavior of seventeen

deep eutectic solvents. Bioresources. 13(3):5042-5051.

Smith, E.L., A.P. Abbott., & K.S. Ryder. 2014. Deep Eutectic Solvents (DESs) and their

applications. Chemical Reviews. 114(21):11060-11082.

63



UNIVERSITAS
GADJAH MADA

Pengaruh Jenis Hydrogen Bond Donor dalam Deep Eutectic Solvent pada Proses Ekstraksi terhadap
Kualitas Kitin Cangkang Rajungan
Sita Astri Arzety Berliana, Indun Dewi Puspita, S.P., M.Sc., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Smink, D., A. Juan., B. Schuur., & S.R.A. Kersten. 2019. Understanding the role of

choline chloride in deep eutectic solvents used for biomass delignification. Ind.
Eng. Chem. Res. 58:16348-16357

Sokolova, M.P., M.A. Smirnov., A.A. Samarov., N.V. Bobrova., V.K. Vorobiov., E.N.

Popova., E. Filippova., P. Geydt. E. Lahderanta., & A.M. Toikka. 2018.
Plasticizing of chitosan films with deep eutectic mixture of malonic acid and
choline chloride. Carbohydrate Polymers. 197(1):548-557.

Stephanson, W., & B. Campbell. 1959. Mesh selectivity in the new south wales demersal

trap fishery. Fisheries Research. 59(3):379-392.

Sulthan, R., A. Reghunadhan., & S. Sambhudevan. 2023. A new era of chitin synthesis

and dissolution using deep eutectic solvents-comparison with ionic liquids.
Journal of Molecular Liquids. 380:1-21.

Sun, X., Q. Wei., Y. Yang., Z. Xiao., & X. Ren. 2022. In-dept study on the extraction and

mechanism of high-purity chitin based on NADESs method. Journal of
Environmental Chemical Engineering. 10:1-8.

Supriadi, D., D.R. Utami., & S. Sudarto. 2019. Perbandingan kualitas daging rajungan

hasil tangkapan kejer dan bubu lipat Cirebon. Jurnal Akuatika Indonesia.
4(2):71-76.

Suseno, N., T. Adiarto., R. Alviany., & K. Novitasari. 2019. Pemurnian gliserol hasil

produk samping biodiesel dengan kombinasi proses adsorpsi-mikrofiltrasi-
evaporasi.  Jurnal Teknik Kimia, 13(2):32-38.

Suwandi, R., M.Z. Ula., & R.M. Pertiwi. 2020. Characteristics of chemical compounds

of  horseshoe crabs Tachypleus gigas in different body proportions. 10P
Conference Series: Earth and Environmental Science. 404.

Suwarni. 1993. Pengaruh Tingkat Kepadatan terhadap Pertumbuhan dan Kelangsungan

Hidup Rajungan. Fakultas Perikanan. Universitas Hasanudin Makassar.
SKRIPSI.

Suptijah, P., E. Salamah., H. Sumaryamto., S. Purwaningsih., & J. Santoso. 1992.

Pengaruh  Berbagai Isolasi Kitin Kulit Udang Terhadap Mutunya. Laporan
Penelitian. Bogor  (ID): Institut Pertanian Bogor.

Syahidawati, A. 2014. Demineralisasi Cangkang Rajungan Pada Proses Pembuatan Kitin

Dengan Lactobacillus acidophillus. Fakultas Pertanian. Universitas Gadjah
Mada. SKRIPSI.

Tan, Y.N., P.P. Lee.,, & W.N. Chen. 2020. Dual extraction of crustacean and fungal

chitosan from a single Mucor circinelloides fermentation. Fermentation.
6(40):1-11.

Tan, Y.N., P.P. Lee., & W.N. Chen. 2020. Microbial extraction of chitin from seafood

waste using sugars derived from fruit waste-stream. AMB Express. 10(1).

64



UNIVERSITAS
GADJAH MADA

Pengaruh Jenis Hydrogen Bond Donor dalam Deep Eutectic Solvent pada Proses Ekstraksi terhadap
Kualitas Kitin Cangkang Rajungan
Sita Astri Arzety Berliana, Indun Dewi Puspita, S.P., M.Sc., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Turiel, E., M.D. Alvarez., A.M. Esteban. 2024. Natural deep eutectic solvents as

sustainable alternative for the ultrasound-assisted extraction of triazines from
agricultural soils. Microchemical Journal. 196:1-9.

Ulya, S.F. 2018. Pengaruh Konsentrasi HCI dan Jumlah Siklus Ekstraksi Terhadap Mutu

Kitin Cangkang Rajungan. Fakultas Pertanian. Universitas Gadjah Mada.
SKRIPSI.

Vickroy, T.B. 1985. Lactic Acid In: Comprehensive Biotechnology Vol 3. Pergamon

Press. New York.

Verardi. A., P. Sangiorgio., S. Moliterni., S. Errico., A. Spagnoletta., & S. Dimatteo.

2023. Advanced technologies for chitin recovery from crustacean waste. Clean
Technologies and Recycling. 3(1):4-43.

Waltham, D.R., H. Heri., & S. Siswa. 2010. Demineralisasi dan deproteinasi kulit udang

secara kontinyu pada tahapan ekstraksi kitin secara biologis. Jurnal Sains dan
Teknologi Indonesia. 12(1):71-75.

Wahyuni, S., E. Hambali., & B.T.H. Marbun. 2016. Esterifikasi gliserol dan asam lemak

jenuh sawit dengan katalis mesa. Jurnal Teknologi Industri Pertanian. 26(3):333-
342.

Wang, Y., H. Gan., Q. Wei., S. Wang., & X. Ren. 2025. Extraction of chitin from food

waste using recyclable deep eutectic solvents. ACS Food Science and
Technology. 5(2):780-787.

Widianto, E., K. Kusnadi., & K. Kardiman. 2020. Penerapan teknologi crusher dalam

pengolahan limbah cangkang rajungan di TPl Pasirputih, Desa Sukajaya,
Cilamaya  Kulon-Karawang. Dinamika Journal : Pengabdian Masyarakat.
2(2):959.

Widyanti, A.P. 2009. Pemanfaatan Kitosan Dari Cangkang Rajungan Pada Proses

Adsorpsi Logam Nikel Dari Larutan NiSO4. Fakultas Teknik. Universitas
Indonesia.  SKRIPSI.

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

Yan, N., & Chen, X. 2015. Don’t waste seafood waste. NATURE. 524:155-157.

Yanuar, V. 2013. Karakteristik tepung cangkang rajungan berdasarkan metode

penepungan yang berbeda. JURISTEK. 1(2):1-10.

Yiin, C.L., K.L. Yap., A.ZE. Ku., B.L.F. Chin., S.S.M. Lock., K.W. Cheah., A.C.M.

Loy., & Y.H. Chan. 2021. Recent advances in green solvents for lignocellulosic
biomass pretreatment: potential of choline chloride (chcl) based solvents.
Bioresouresource Technology. 333:125-195.

Yuan, C., J. Wang., X. Zhang., Y. Liang., X. Cheng., & X. Zhu. 2022. High pressure-

induced glass transition and stability of choline chloride/malonic acidic

65



UNIVERSITAS
GADJAH MADA

Pengaruh Jenis Hydrogen Bond Donor dalam Deep Eutectic Solvent pada Proses Ekstraksi terhadap
Kualitas Kitin Cangkang Rajungan
Sita Astri Arzety Berliana, Indun Dewi Puspita, S.P., M.Sc., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

deepeutectic solvents with different molar ratios. Journal of Molecular Liquids.
364:1-5.

Yusof, R., E. Abdulmalek., K. Sirat., & M.B.A. Rahman. 2014. Tetrabutylammonium

bromide (TBABr)-based deep eutectic solvents (DESs) and their physical
properties. Molecules, 19(6):8011-8026.

Younes, 1., & M. Rinaudo. 2015. Chitin and chitosan preparation from marine sources.

structure, properties, and applications. Marine Drugs. 13:1133-1174.

Zeisel, S.H., & K.A.D. Costa. 2009. Choline : an essential nutrient for public health.

Nutrition Reviews. 67(11):615-623.

Zhang, Q., V.K.D. Oliveira., S. Royer., & F. Jérdme. 2012. Deep eutectic solvents:

syntheses, properties and applications. Chemical Society Reviews. 41:7108.

Zhao, B.Y., P. Xu., F.X. Yang., H. Wu., M.H. Zong., & W.Y. Lou. 2015. Biocompatible

deep eutectic solvents based on choline chloride: characterization and
application to the extraction of rutin from Sophora japonica. ACS
Sustainable Chemistry and Engineering. 3(11):2746-2755.

Zhou, P., J. Li., T. Yan., X. Wang., J. Huang., Z. Kuang., M. Ye., & M. Pan. 2019.

Selectivity of deproteinization and demineralization using natural deep eutectic
solvents for production of insect chitin (hermetia illucens). Carbohydrat
Polimer. 225:1-9.

Zhou, Y., W. Wu., N. Zhang., O.P. Soladoye., Y. Zhang., Y. Fu. 2022. Deep eutectic

solvents as new media for green extraction of food proteins: opportunity and
challenges. Food Research International. 161:1-14.

Zhu, H., S. Chen., T. Yang., X. Hu., W. Cai., X. Wang., J. He., & Y. Luo. 2024.

Comparative efficiency of different polyol-based deep eutectic solvents for
chitin extraction from lobster shells. International Journal of Biological
Macromolecules. 277:1-9.

Zhu, P., Z. Gu., S. Hong., & H. Lian. 2017. One-pot production of chitin with high purity

from lobster shells using choline chloride-malonic acid deep eutectic solvent.
Carbohydrate Polymers. 177:217-223.

66



