Pembentukan Prekursor Cita Rasa Biji Kakao Non Fermentasi dengan Enzim Protease dari
Aspergillus
oryzae (Flavourzyme) dan Glukosa

KIKA AL TAMIMI, Dr.rer.nat Lucia Dhiantika Witasari, S.Farm., Apt., M.Biotech

Gli\I\IIDlJXEIRIS\}l&‘\DSA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

Aculey, P. C., Snitkjaer, P., Owusu, M., Bassompiere, M., Takrama, J., Ngrgaard,
L., Petersen, M. A., & Nielsen, D. S. (2010). Ghanaian cocoa bean
fermentation characterized by spectroscopic and chromatographic methods
and chemometrics. Journal of Food Science, 75(6), 300-307.
https://doi.org/10.1111/j.1750-3841.2010.01710.x.

Afoakwa, E.O. (2016). Chocolate Science and Technology. John Willey & Sons
Ltd. Oxford.

Afoakwa, E. O., Paterson, A., Fowler, M., & Ryan, A. (2008). Flavor formation
and character in cocoa and chocolate: A critical review. Critical Reviews in
Food Science and Nutrition, 48(9), 840-857. https://doi.org/10.1080/
10408390701719272.

Afoakwa, E. O., Paterson, A., Fowler, M., & Ryan, A. (2009). Matrix effects on
flavour volatiles release in dark chocolates varying in particle size
distribution and fat content using GC-mass spectrometry and GC-
olfactometry. Food Chemistry, 113(1), 208-215. https://doi.org/10.1016/
j.foodchem.2008.07.088.

Amin, 1., Jinap, S., Jamilah, B., Harikrisna, K., & Biehl, B. (2002). Analysis of
vicilin (7S)-class globulin in cocoa cotyledons from various genetic origins.
Journal of the Science of Food and Agriculture, 82(7), 728-732.
https://doi.org/10.1002/jsfa.1104.

Anggrainy, A. (2015). Pengaruh konsentrasi larutan glukosa dan lama
perendaman keping biji kakao terhadap sifat kimia, sensoris dan profil
senyawa volatil keping biji kakao sangrai. Thesis. Universitas Gadjah Mada.

Aprotosoaie, A. C., Luca, S. V., & Miron, A. (2016). Flavor Chemistry of Cocoa
and Cocoa Products — An Overview. 15, 73-91. https://doi.org/10.1111/
1541-4337.12180.

Ascrizzi, R., Flamini, G., Tessieri, C., & Pistelli, L. (2017). From the raw seed to
chocolate: Volatile profile of Blanco de Criollo in different phases of the

processing chain. Microchemical Journal, 133, 474-479. https://doi.org/

72



UNIVERSITAS

Pembentukan Prekursor Cita Rasa Biji Kakao Non Fermentasi dengan Enzim Protease dari
Aspergillus

oryzae (Flavourzyme) dan Glukosa

KIKA AL TAMIMI, Dr.rer.nat Lucia Dhiantika Witasari, S.Farm., Apt., M.Biotech

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

10.1016/j.microc.2017.04.024.

Atmaja, M. I. P., Haryadi, H., & Supriyanto, S. (2016). Peningkatan Kualitas Biji
Kakao Non Fermentasi Melalui Perlakuan Pendahuluan Sebelum Inkubasi.
Jurnal Tanaman Industri dan Penyegar, 3(1), 11. https://doi.org/10.21082/
jtidp.v3nl1.2016.p11-20.

Bariah, K. (2014). Impact of Fermentation Duration on the Quality of Malaysian
Cocoa Beans Using Shallow Box. KKU Research Journal, 19(supplement),
74-80.

Barisi¢, V., Kopjar, M., Jozinovi¢, A., Flanjak, 1., Ackar, D., Milievi¢, B.,
Subari¢, D., Joki¢, S., & Babi¢, J. (2019). The chemistry behind chocolate
production. Molecules, 24(17). https://doi.org/10.3390/molecules24173163

Bastos, V. S., Uekane, T. M., Bello, N. A., de Rezende, C. M., Flosi Paschoalin,
V. M., & Del Aguila, E. M. (2019). Dynamics of volatile compounds in TSH
565 cocoa clone fermentation and their role on chocolate flavor in Southeast
Brazil. Journal of Food Science and Technology, 56(6), 2874-2887.
https://doi.org/10.1007/s13197-019-03736-3

Baxter, J. H. (1995). Free Amino Acid Stability in Reducing Sugar Systems.
Journal of Food Science, 60(2), 405-408. https://doi.org/10.1111/j.1365-
2621.1995.tb05682.x

Beckett, S.T. 2009. Industrial Chocolate Manufacture and Use: Fourth Edition.
Blackwell Publishing. London.

Biehl, B., Brunner, E., Passern, D., Quesnel, V. C., & Adomako, D. (1985).
Acidification, proteolysis and flavour potential in fermenting cocoa beans.
Journal of the Science of Food and Agriculture, 36(7), 583-598.
https://doi.org/10.1002/jsfa.2740360710

Binh, P., Thuong, N., Thoa, P. and Thoa, N. . 2012). (2012). Using ultrazyme
(Novozyme) for improving cocoa fermentation process and cocoa bean
quality in Vietnam. Journal of Agricultural Technology, 8(5), 1613-1623.

Bonvehi, J. S. (2005). Investigation of aromatic compounds in roasted cocoa
powder. European Food Research and Technology, 221(1-2), 19-29.
https://doi.org/10.1007/s00217-005-1147-y

Britto de Andrade, A., Lins da Cruz, M., Antonia de Souza Oliveira, F., Soares, S.

73



Pembentukan Prekursor Cita Rasa Biji Kakao Non Fermentasi dengan Enzim Protease dari
Aspergillus
oryzae (Flavourzyme) dan Glukosa
KIKA AL TAMIMI, Dr.rer.nat Lucia Dhiantika Witasari, S.Farm., Apt., M.Biotech
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

E., Druzian, J. I., Radomille de Santana, L. R., Oliveira de Souza, C., & da
Silva Bispo, E. (2021). Influence of under-fermented cocoa mass in
chocolate  production: Sensory acceptance and volatile profile
characterization during the processing. Lwt, 149(June), 112048.
https://doi.org/10.1016/j.1wt.2021.112048

Bytof, G., Biehl, B., Heinrichs, H., & Voigt, J. (1995). Specificity and stability of
the carboxypeptidase activity in ripe, ungerminated seeds of Theobroma
caca0 L. Food Chemistry, 54(1), 15-21. https://doi.org/10.1016/0308-
8146(95)92657-6

Caprioli, G., Fiorini, D., Maggi, F., Nicoletti, M., Ricciutelli, M., Toniolo, C.,
Prosper, B., Vittori, S., & Sagratini, G. (2016). Nutritional composition,
bioactive compounds and volatile profile of cocoa beans from different
regions of Cameroon. International Journal of Food Sciences and Nutrition,
67(4), 422-430. https://doi.org/10.3109/09637486.2016.1170769

Cheng, H., Wei, K., & Wang, L. (2015). The Impact of Variety, Environment and
Agricultural Practices on Catechins and Caffeine in Plucked Tea Leaves.
Processing and Impact on Active Components in Food, 597-603.
https://doi.org/10.1016/B978-0-12-404699-3.00072-X

Chibbar, R. N., Jaiswal, S., Gangola, M., & Baga, M. (2015). Carbohydrate
Metabolism. Encyclopedia of Food Grains: Second Edition, 2-4, 161-173.
https://doi.org/10.1016/B978-0-12-394437-5.00089-9

Cocoa, F., Afoakwa, E. O., Budu, A. S., Mensah-brown, H., & Felix, J. (2014).
Changes in Biochemical and Physico-chemical Qualities during Drying of
Pulp Changes in Biochemical and Physico-chemical Qualities during Drying
of Pulp Preconditioned and Fermented Cocoa ( Theobroma cacao ) Beans.
Symbiosis, April 2014. https://doi.org/10.15226/jnhfs.2014.00121

De Brito, E. S., Garcia, N. H. P., & Amancio, A. C. (2004). Use of a proteolytic
enzyme in cocoa (Theobroma cacao L.) processing. Brazilian Archives of
Biology and Technology, 47(4), 553-558. https://doi.org/10.1590/s1516-
89132004000400008

De Brito, E. S., Garcia, N. H. P., Gallao, M. 1., Cortelazzo, A. L., Fevereiro, P. S,
& Braga, M. R. (2001). Structural and chemical changes in cocoa

74



Pembentukan Prekursor Cita Rasa Biji Kakao Non Fermentasi dengan Enzim Protease dari
Aspergillus
oryzae (Flavourzyme) dan Glukosa

KIKA AL TAMIMI, Dr.rer.nat Lucia Dhiantika Witasari, S.Farm., Apt., M.Biotech

Gli\I\IIDlJXEIRIS\}l&‘\DSA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

(Theobroma cacao L) during fermentation, drying and roasting. Journal of
the  Science of Food and  Agriculture, 81(2), 281-288.
https://doi.org/10.1002/1097-0010(20010115)81:2<281::AIDJSFA808>
3.0.CO;2-B

De Brito, E. S., Narain, N., Pezoa Garcia, N. H., Valente, A. L. P., & Pini, G. F.
(2002). Effect of glucose and glycine addition to cocoa mass before roasting
on Maillard precursor consumption and pyrazine formation. Journal of the
Science of Food and Agriculture, 82(5), 534-537. https://doi.org/10.1002/
jsfa.1076

De Carvalho Neto, D. P., de Melo Pereira, G. V., Finco, A. M. O., Letti, L. A. J,,
da Silva, B. J. G., Vandenberghe, L. P. S., & Soccol, C. R. (2018). Efficient
coffee beans mucilage layer removal using lactic acid fermentation in a
stirred-tank bioreactor: Kinetic, metabolic and sensorial studies. Food
Bioscience, 26, 80-87. https://doi.org/10.1016/j.fbi0.2018.10.005

Del Rosario Brunetto, M., Gallignani, M., Orozco, W., Clavijo, S., Delgado, Y.,
Ayala, C., & Zambrano, A. (2020). The effect of fermentation and roasting
on free amino acids profile in Criollo cocoa (Theobroma cacao L.) grown in
Venezuela. Brazilian Journal of Food Technology, 23, 1-12.
https://doi.org/10.1590/1981-6723.15019

Lee, KW., Kim, Y.J., Lee, H.J., Lee, C. Y. (2003). Cocoa Has More Phenolic
Phytochemicals and a Higher Antioxidant Capacity than Teas and Red Wine.
J. Agric. Food Chem. 2003, 51, 72927295

Elhalis, H., Cox, J., Frank, D., & Zhao, J. (2021). The role of wet fermentation in
enhancing coffee flavor, aroma and sensory quality. European Food
Research and Technology, 247(2), 485-498. https://doi.org/10.1007/s00217-
020-03641-6

Fang, Y., Li, R., Chu, Z., Zhu, K., Gu, F., & Zhang, Y. (2020). Chemical and
flavor profile changes of cocoa beans (Theobroma cacao L.) during primary
fermentation. Food Science and Nutrition, 8(8), 4121-4133.
https://doi.org/10.1002/fsn3.1701

Febrianto, N. A., & Zhu, F. (2022). Composition of methylxanthines,

polyphenols, key odorant volatiles and minerals in 22 cocoa beans obtained

75



Pembentukan Prekursor Cita Rasa Biji Kakao Non Fermentasi dengan Enzim Protease dari
Aspergillus
oryzae (Flavourzyme) dan Glukosa
KIKA AL TAMIMI, Dr.rer.nat Lucia Dhiantika Witasari, S.Farm., Apt., M.Biotech
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

from different geographic origins. Lwt, 153(July 2021), 112395.
https://doi.org/10.1016/j.Iwt.2021.112395

Fowler, M. S. (2009). Cocoa Beans: From Tree to Factory. In Industrial
Chocolate Manufacture and Use: Fourth Edition. https://doi.org/10.1002/
9781444301588.ch2.

Frauendorfer, F., & Schieberle, P. (2006). Identification of the key aroma
compounds in cocoa powder based on molecular sensory correlations.
Journal of Agricultural and Food Chemistry, 54(15), 5521-5529.
https://doi.org/10.1021/jf060728k

Granvogl, M., Beksan, E., & Schieberle, P. (2012). New insights into the
formation of aroma-active strecker aldehydes from 3-oxazolines as transient
intermediates. Journal of Agricultural and Food Chemistry, 60(25), 6312—
6322. https://doi.org/10.1021/jf301489j

Haryadi dan Supriyanto, 2012. Teknologi cokelat. Gadjah Mada University Press,
Yogyakarta.

Hau, E. H., Teh, S. S, Yeo, S. K., & Mah, S. H. (2022). Physicochemical and
functional properties of Alcalase-extracted protein hydrolysate from oil palm
leaves. Journal of the Science of Food and Agriculture, 102(1), 233-240.
https://doi.org/10.1002/jsfa.11350

Hinneh, M., Semanhyia, E., Van de Walle, D., De Winne, A., Tzompa-Sosa, D.
A., Scalone, G. L. L., De Meulenaer, B., Messens, K., Van Durme, J.,
Afoakwa, E. O., De Cooman, L., & Dewettinck, K. (2018). Assessing the
influence of pod storage on sugar and free amino acid profiles and the
implications on some Maillard reaction related flavor volatiles in Forastero
cocoa beans. Food Research International, 111, 607-620.
https://doi.org/10.1016/j.foodres.2018.05.064

Ho, V. T. T., Zhao, J., & Fleet, G. (2014). Yeasts are essential for cocoa bean
fermentation. International Journal of Food Microbiology, 174, 72-87.
https://doi.org/10.1016/j.ijfoodmicro.2013.12.014

Jinap, S., lkrawan, Y., Bakar, J.,, Saari, N., & Lioe, H. N. (2008). Aroma
precursors and methylpyrazines in underfermented cocoa beans induced by

endogenous carboxypeptidase. Journal of Food Science, 73(7).

76



Pembentukan Prekursor Cita Rasa Biji Kakao Non Fermentasi dengan Enzim Protease dari
Aspergillus
oryzae (Flavourzyme) dan Glukosa
KIKA AL TAMIMI, Dr.rer.nat Lucia Dhiantika Witasari, S.Farm., Apt., M.Biotech
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1111/j.1750-3841.2008.00858.x

Jinap, S., Lioe, H. N., Yusep, I., Nazamid, S., & Jamilah, B. (2010). Role of
carboxypeptidases to the free amino acid composition, methylpyrazine
formation and sensory characteristic of under-fermented cocoa beans.
International Food Research Journal, 17(3), 763-774.

Jinap, S., Wan Rosli, W. I., Russly, A. R., & Nordin, L. M. (1998). Effect of
roasting time and temperature on volatile component profiles during nib
roasting of cocoa beans (Theobroma cacao). Journal of the Science of Food
and Agriculture, 77(4), 441-448. https://doi.org/10.1002/(sici)1097-
0010(199808)77:4<441::aid-jsfa46>3.0.c0;2-%23

Kirchhoff, P. M., Biehl, B., & Crone, G. (1989). Peculiarity of the accumulation
of free amino acids during cocoa fermentation. Food Chemistry, 31(4), 295-
311. https://doi.org/10.1016/0308-8146(89)90071-X

Kiyat, W. El, Monica, A., Qomariyah, N., & Manurung, B. S. (2018). Enzymes
Involving in Chocolate Processing. Enzymes Involving in Chocolate
Processing, 6(1), 1-6. https://doi.org/10.14499/jfps

Kongor, J. E., Hinneh, M., de Walle, D. Van, Afoakwa, E. O., Boeckx, P., &
Dewettinck, K. (2016). Factors influencing quality variation in cocoa
(Theobroma cacao) bean flavour profile - A review. Food Research
International, 82, 44-52. https://doi.org/10.1016/j.foodres.2016.01.012

Kumari, N., Kofi, K. J., Grimbs, S., D’Souza, R. N., Kuhnert, N., Vrancken, G., &
Ullrich, M. S. (2016). Biochemical fate of vicilin storage protein during
fermentation and drying of cocoa beans. Food Research International, 90,
53-65. https://doi.org/10.1016/j.foodres.2016.10.033

Li, Y., Feng, Y., Zhu, S., Luo, C., Ma, J., & Zhong, F. (2012). The effect of
alkalization on the bioactive and flavor related components in commercial
cocoa powder. Journal of Food Composition and Analysis, 25(1), 17-23.
https://doi.org/10.1016/j.jfca.2011.04.010

Lopez-Otin, C., & Bond, J. S. (2008). Proteases: Multifunctional enzymes in life
and disease. Journal of Biological Chemistry, 283(45), 30433-30437.
https://doi.org/10.1074/jbc.R800035200

Macedo, A. S. L., Rocha, F. de S., Ribeiro, M. da S., Soares, S. E., & Bispo, E. da

77



Pembentukan Prekursor Cita Rasa Biji Kakao Non Fermentasi dengan Enzim Protease dari
Aspergillus
oryzae (Flavourzyme) dan Glukosa
KIKA AL TAMIMI, Dr.rer.nat Lucia Dhiantika Witasari, S.Farm., Apt., M.Biotech
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

S. (2016). Characterization of polyphenol oxidase in two cocoa (Theobroma
cacao L.) cultivars produced in the South of Bahia, Brazil. Food Science and
Technology (Brazil), 36(1), 56—63. https://doi.org/10.1590/1678-457X.0009

Magagna, F., Guglielmetti, A., Liberto, E., Reichenbach, S. E., Allegrucci, E.,
Gobino, G., Bicchi, C., & Cordero, C. (2017). Comprehensive Chemical
Fingerprinting of High-Quality Cocoa at Early Stages of Processing:
Effectiveness of Combined Untargeted and Targeted Approaches for
Classification and Discrimination. Journal of Agricultural and Food
Chemistry, 65(30), 6329-6341. https://doi.org/10.1021/acs.jafc.7b02167

Marseglia, A., Musci, M., Rinaldi, M., Palla, G., & Caligiani, A. (2020). Volatile
fingerprint of unroasted and roasted cocoa beans (Theobroma cacao L.) from
different geographical origins. Food Research International, 132(October
2019), 109101. https://doi.org/10.1016/j.foodres.2020.109101

Marseglia, A., Sforza, S., Faccini, A., Bencivenni, M., Palla, G., & Caligiani, A.
(2014). Extraction, identification and semi-quantification of oligopeptides in
cocoa beans. Food Research International, 63, 382-389.
https://doi.org/10.1016/j.foodres.2014.03.046

Martin, F. L., & Ames, J. M. (2001). Formation of strecker aldehydes and
pyrazines in a fried potato model system. Journal of Agricultural and Food
Chemistry, 49(8), 3885-3892. https://doi.org/10.1021/jf010310g

Merz, M., Eisele, T., Berends, P., Appel, D., Rabe, S., Blank, I., Stressler, T., &
Fischer, L. (2015). Flavourzyme, an Enzyme Preparation with Industrial
Relevance: Automated Nine-Step Purification and Partial Characterization of
Eight Enzymes. Journal of Agricultural and Food Chemistry, 63(23), 5682—
5693. https://doi.org/10.1021/acs.jafc.5b01665

Minifie, B.W. (1999). Chocolate, Cocoa, and Confectionery Science and
Technology Third Edition. Van Nostrand Reinhold. New York.

Misnawi, Jinap, S., Jamilah, B., & Nazamid, S. (2003). Effects of incubation and
polyphenol oxidase enrichment on colour, fermentation index, procyanidins
and astringency of unfermented and partly fermented cocoa beans.
International Journal of Food Science and Technology, 38(3), 285-295.
https://doi.org/10.1046/j.1365-2621.2003.00674.x

78



Pembentukan Prekursor Cita Rasa Biji Kakao Non Fermentasi dengan Enzim Protease dari
Aspergillus
oryzae (Flavourzyme) dan Glukosa
KIKA AL TAMIMI, Dr.rer.nat Lucia Dhiantika Witasari, S.Farm., Apt., M.Biotech
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Misnawi, Selamat, J., Bakar, J., & Saari, N. (2002). Oxidation of polyphenols in
unfermented and partly fermented cocoa beans by cocoa polyphenol oxidase
and tyrosinase. Journal of the Science of Food and Agriculture, 82(5), 559—
566. https://doi.org/10.1002/jsfa.1075

Morr, C. V., & Richter, R. L. (1988). Chemistry of Processing. Fundamentals of
Dairy Chemistry, 739-766. https://doi.org/10.1007/978-1-4615-7050-9_14

Moulay, L., Manzanares, P., Vallés, S., Ramon, D., & Gil, J. V. (2006). Effect of
enzyme treatments and drying temperatures on methylpyrazine content in
cocoa (Theobroma cacao L.) powder extract. Journal of Food Science, 71(9).
https://doi.org/10.1111/j.1750-3841.2006.00181.x

Murthy, P. S., Palakshappa, S. H., Padela, J., & Kusumoto, K. I. (2020).
Amelioration of cocoa organoleptics using A.oryzae cysteine proteases. Lwt,
120, 108919. https://doi.org/10.1016/j.Iwt.2019.108919

Nandan, A., & Nampoothiri, K. M. (2020). Therapeutic and biotechnological
applications of substrate specific microbial aminopeptidases. Applied
Microbiology and Biotechnology, 104(12), 5243-5257.
https://doi.org/10.1007/s00253-020-10641-9

Nazaruddin, R., Seng, L. K., Hassan, O., & Said, M. (2006). Effect of pulp
preconditioning on the content of polyphenols in cocoa beans ( Theobroma
Cacao ) during fermentation. 24, 87-94. https://doi.org/10.1016/
J.indcrop.2006.03.013

Niemenak, N., Evina Eyamo, J. V., Mouafi Djabou, S. A., Ngouambe
Tchouatcheu, A. G., Bernhardt, C., Lieberei, R., & Bisping, B. (2020).
Assessment of the profile of free amino acids and reducing sugars of cacao
beans from local Cameroonian Trinitario (SNK varieties) and Forastero
(TIKO varieties) using fermentation-like incubation. Journal of Applied
Botany and Food Quality, 93(2020), 321-329. https://doi.org/
10.5073/JABFQ.2020.093.039

Oliveira, H. S. S., Mamede, M. E. O., Goes-Neto, A., & Koblitz, M. G. B. (2011).
Improving Chocolate Flavor in Poor-Quality Cocoa Almonds by Enzymatic
Treatment. Journal of Food Science, 76(5). https://doi.org/10.1111/j.1750-
3841.2011.02168.x

79



Pembentukan Prekursor Cita Rasa Biji Kakao Non Fermentasi dengan Enzim Protease dari
Aspergillus

oryzae (Flavourzyme) dan Glukosa

KIKA AL TAMIMI, Dr.rer.nat Lucia Dhiantika Witasari, S.Farm., Apt., M.Biotech

Gli\I\IIDlJXEIRIS\}l&‘\DSA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Perez Locas, C., & Yaylayan, V. A. (2004). Origin and mechanistic pathways of
formation of the parent furan - A food toxicant. Journal of Agricultural and
Food Chemistry, 52(22), 6830-6836. https://doi.org/10.1021/jf0490403

Rodriguez-campos, J., Escalona-buendia, H. B., Contreras-ramos, S. M., &
Orozco-avila, 1. (2012). Effect of fermentation time and drying temperature
on volatile compounds in cocoa. Food Chemistry, 132(1), 277-288.
https://doi.org/10.1016/j.foodchem.2011.10.078

Rohan, T. A., & Stewart, T. (1967). The Precursors of Chocolate Aroma:
Production of Reducing Sugars during Fermentation of Cocoa Beans.
Journal of Food Science, 32(4), 399-402. https://doi.org/10.1111/].1365-
2621.1967.tb09694.x

Rottiers, H., Amelia, D., Sosa, T., Winne, A. De, Ruales, J., Clippeleer, J. De,
Leersnyder, 1. De, Wever, J. De, Everaert, H., Messens, K., & Dewettinck,
K. (2019). Dynamics of volatile compounds and flavor precursors during
spontaneous fermentation of fine flavor Trinitario cocoa beans. European
Food Research and Technology, 245(9), 1917-1937. https://doi.org/10.1007/
s00217-019-03307-y

Rutherfurd, S. M. (2010). Food Composition and Additives: Methodology for
Determining Degree of Hydrolysis of Proteins in Hydrolysates: A Review.
Journal of AOAC International, 93(5), 1-8. https://academic.oup.com/jaoac/
article-abstract/93/5/1515/5655787

Scalone, G. L. L., Textoris-Taube, K., De Meulenaer, B., De Kimpe, N.,
Waostemeyer, J., & Voigt, J. (2019). Cocoa-specific flavor components and
their peptide precursors. Food Research International, 123(January), 503—
515. https://doi.org/10.1016/j.foodres.2019.05.019

Selamassakul, O., Laohakunijit, N., Kerdchoechuen, O., & Ratanakhanokchai, K.
(2016). A novel multi-biofunctional protein from brown rice hydrolysed by
endo/endo-exoproteases. Food and Function, 7(6), 2635-2644.
https://doi.org/10.1039/c5fo01344e

Sulistyorini, H., Abineno, A.P., Asmoro, H.P. Penanganan Pasca Panen Kakao
Secara Baik dan Benar (Good Handling Practices/GHP). Direktorat Jenderal

Perkebunan Kementerian Pertanian. Jakarta.

80



Pembentukan Prekursor Cita Rasa Biji Kakao Non Fermentasi dengan Enzim Protease dari
Aspergillus

oryzae (Flavourzyme) dan Glukosa

KIKA AL TAMIMI, Dr.rer.nat Lucia Dhiantika Witasari, S.Farm., Apt., M.Biotech

Gli\I\IIDlJXEIRIS\}l&‘\DSA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Tavano, O. L. (2013). Protein hydrolysis using proteases: An important tool for
food biotechnology. Journal of Molecular Catalysis B: Enzymatic, 90, 1-11.
https://doi.org/10.1016/j.molcath.2013.01.011

Tran, P. D., Van de Walle, D., De Clercq, N., De Winne, A., Kadow, D., Lieberei,
R., Messens, K., Tran, D. N., Dewettinck, K., & Van Durme, J. (2015).
Assessing cocoa aroma quality by multiple analytical approaches. Food
Research International, 77, 657-669. https://doi.org/10.1016/j.foodres.
2015.09.019

Tsou, M. J.,, Kao, F. J., Tseng, C. K., & Chiang, W. D. (2010). Enhancing the anti-
adipogenic activity of soy protein by limited hydrolysis with Flavourzyme
and ultrafiltration. Food Chemistry, 122(1), 243-248.
https://doi.org/10.1016/j.foodchem.2010.02.070

Viesser, J. A., de Melo Pereira, G. V., de Carvalho Neto, D. P., Rogez, H., Goes-
Neto, A., Azevedo, V., Brenig, B., Aburjaile, F., & Soccol, C. R. (2021). Co-
culturing fructophilic lactic acid bacteria and yeast enhanced sugar
metabolism and aroma formation during cocoa beans fermentation.
International Journal of Food Microbiology, 339(December 2020).
https://doi.org/10.1016/j.ijfoodmicro.2020.109015

Voigt, J., Biehl, B., Heinrichs, H., Kamaruddin, S., Marsoner, G. G., & Hugi, A.
(1994). In-vitro formation of cocoa-specific aroma precursors: aroma-related
peptides generated from cocoa-seed protein by co-operation of an aspartic
endoprotease and a carboxypeptidase. Food Chemistry, 49(2), 173-180.
https://doi.org/10.1016/0308-8146(94)90155-4

Voigt, J., Janek, K., Textoris-Taube, K., Niewienda, A., & Wostemeyer, J. (2016).
Partial purification and characterisation of the peptide precursors of the
cocoa-specific aroma components. Food Chemistry, 192, 706-713.
https://doi.org/10.1016/j.foodchem.2015.07.068

Watson, R. R., Preedy, V. R., & Zibadi, S. (2013). Chocolate in health and
nutrition. Chocolate in Health and Nutrition, 1-553. https://doi.org/10.1007/
978-1-61779-803-0

Wollgast, J., & Anklam, E. (2000). Review on polyphenols in Theobroma cacao:

Changes in composition during the manufacture of chocolate and

81



Pembentukan Prekursor Cita Rasa Biji Kakao Non Fermentasi dengan Enzim Protease dari
Aspergillus
oryzae (Flavourzyme) dan Glukosa

KIKA AL TAMIMI, Dr.rer.nat Lucia Dhiantika Witasari, S.Farm., Apt., M.Biotech
Gli\I\IIDlJXEIR]S\}[];\ADSA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

methodology for identification and quantification.

International, 33(6), 423-447.
9969(00)00068-5

Food Research
https://doi.org/10.1016/S0963-

Ziegleder, G. (2017). Flavour development in cocoa and chocolate. Beckett'’s
Industrial Chocolate Manufacture

and Use, 185-215.
https://doi.org/10.1002/9781118923597.ch8

Zzaman, W., Bhat, R., & Yang, T. A. (2014). Effect Of Superheated Steam
Roasting On The Phenolic Antioxidant Properties Of Cocoa Beans. 38,
1932-1938. Https://doi.org/10.1111/jfpp.12166

82



Pembentukan Prekursor Cita Rasa Biji Kakao Non Fermentasi dengan Enzim Protease dari
Aspergillus
oryzae (Flavourzyme) dan Glukosa
KIKA AL TAMIMI, Dr.rer.nat Lucia Dhiantika Witasari, S.Farm., Apt., M.Biotech
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

83



