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Preface

We are very pleased to introduce the proceedings of the 6th International Seminar on New
Paradigm and Innovation of Nalural Sciences and its Application (ISNFPINSA) . This 6th ISNFINSA
Proceedings volume contains 107 papers derived from the written versions of mast of the
contributions presented during the 6th ISNPINSA. As for previous conferences, the 6th ISNPINSA
i= annual conferences organized by Faculty of Sciences and Mathematics (FSM), Diponegoro
University (UNDIP), Semarang, Central Java, Indonesia. This seminar has been successfully
conducted since 2011 and thersfore becoming an annual event since then. This year, the 6th
ISMPINSA was held in Grand Candi Hotel, JI. Sisingamangaraja, Semarang, Indonesia during
October 56, 2016,

The objectives of ISNPINSA are to facilitate brain storming and state of the arl information in field
of =eiences and mathematics; to increase innovation of technology that can be applied in
industies: to contribute in formulating strategy to increase the role of science for community; and
to stimulate collzboration between industries, researchers and government to increase community
welfare, The theme of 6th ISNPINSA in 2016 is “Science and Its Application for Productive and
Sustainable Development . This annual ISNPINSA has been intensively achieved high level
improvement in Food and Energy sustainability, strengthen the collaboration between Scientists
either from Indonesia or other countries, stimulated a new research partnership and contributed in
formulating palicies to increase the imporlant roles of science for community.

Furthermore, this 6" ISNPINSA Proceeding is devided by two books that consisted of 107 papers.
Those 107 accepted papers represented 10 groups of the research topics have been classified into
4 main fields of natural sciences, i.e. Biology (B), Chemistry (C), Mathematics (M} and Physics
(P). Total accepted papers for each field of the natural sciences are as follows, Biology 52 papers,
Chemistry 12 papers, Mathematics included Statistics and Computer Science 25 papers, and
Physics 18 papers of which they are consisted of 10 core areas of research topics as displayed in
table 1.

Table 1: The 10 Core Areas of Research Topics covered by the 6" ISNPINSA

Number The Research Topics

Nanoscience, Nanctechnology and Nahotﬂxicn.lég.y

Biolechnology for Sustainable Development and Human Welfare

Biochemistry and Molecular Biology

Applied Informatics and Technology, Mathematical Models

Applied Ecology. Enviranmental Science and Sustainability

Statistics for Food Security and Sustainable Agriculture

Earth Science and Natural Resources Management for Environmental Sustainability

Marine Biology, Aquaculture and Agriculture

e T B B T U e

Integration of Chemistry Science, Technology and Engineering for the Synthesis of
Multifunctional Materials and Compounds

=
L

Physics and its Application for the Development of Medical Devices Technology

Last but not least, we are deeply thank you very much to the honorable I{eyﬂnté speakers
as well as invited speakers for sharing the very interesting topic of their widely experiences
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research and its application for the sustainable development of human weifare and environment
consarvalion in Indonesia. We are also very graleful o all participanls coming from many vari
city and regions including from Malaysia, Papua New Guinea and Migeria.

We also express our sincere gratitude to all advisory boards, peer review, edito
administrator, and technical editor for their tremendous efforts for reviewing papers
organisation of this Gth ISNPINSA proceeding. However, we do apologize for any mista
generated during managing the conference and organisation of the 6th ISNPINSA proc
since preparation up 1o finish.

Semarang, Indonesia, August , 13", 2017
The 6™ ISNPINSA Committee z !
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Chemical and Microbiological Characterization of Katsuobushi Aft
Boiling and Fermentation Treatment and Its Application For Flave
Enhancer

Ulfah Amalia®’, Tma Wijayanti®, and Laras Rianingsih’®
“Department of Fish Products Technology, Foculty of Fisheries and Marine Science, Dipe
University, Jalan Praf. Soedarto, SH Tembalang Semarang, 50275, Indonesia
*Corresponding awthor Email: wifahamalie0@gmail com
Received on 57 September , 2016, Accepted on A December, 2016

This study aimed to evaluate the processing of smoked skipjack (Euthynnus affinis) for katsue
as a based product to be a flavor enhancer for food. This study consisted two factor
processing of katsuobushi, first the differences of fish boiling time (30 min and 60 min)

sccond one was fermentation time: 1 week, 2 wecks and 3 weeks. The chemical characiens
(glutamic acid, thiobarbituric acid and peroxide value) and microbiological characterization
Plate Count) katsuobushi were analyzed statistically using Microsoft Excel program with T
analysis. The results showed that the total number bactena was decreased in line with the incres
time of haithng (p < 0.05) and on the other hand, glutamic acid content, thicharbituric acd
peroxide value were increased. The conclusion of this study was katsuobushi with 60 min &
and 3 weeks fermentation was potential to be develope for fish flavor seasoning.

Keywards : katsuobushi, fish fermentation, smoked fish, glutamic acid, flavor

1. Introduction

Tongkol 15 one of marine fishes consumed and produced in Indonesia, including in
Java, The statistical data of Marine and Fisheries Bureau, Central Java province in 2013 ¢
tongkol on the first position as the marine fizh living in Central Java, Indonesian waters
Central Java, which potentially to be cxploited and further processed. The potential value of
tongkol is about 29,000 tons per year with the 114 % ulility. ' One of the tongkol-based prods
that has been known is smoked tongkol. Generally, the smoking process of tongkol is perfs
using coconut shell, coconut husks, corn cobs, and firewood as fuel. Smoked fish products &
stored within 2-3 days al room temperature because of high water contents causing rapid mic
growth and fish speilage. * Therefore, the innovation is needed to create smoked tongkel
products having long-term storage, for example fish flavor (flavor). Fish favor of fish i
popular in Japan, known as Katsuobushi, which is made from fish, bonito, with a vamss
processing, among others, boiling, drying in the sun, smoking, and fermentation.” Tongkol coss
high protein of about te 23.2 grams, With the high content of protein, tongkol contains amine
that are important {or the body, Glutamic acid is one of the amino acids contained in te
Glutamic acid plays a role as flavor. Normally, umami seasoning is obtained from other
protein sources such as chicken and beef. In general, the process of making fish seasoning conss
several stages; gutting and washing the [ish, cutting the fish, boiling, cooling, immersing in
smoke, the heating in the oven, drying in the sun, softening the texture, fand ermentss
Fermentation time could be expected to affeet the quality of the fish seasoning. Research r=!
the making fish flavor have been reported, including by Giyatmi et. al. * stated that the fermens
conducted for 3 weeks was the optimum time to produce the most preferred of katsuobushs
differences of smoking method affect the charactenstic of smoked fish flavor, 4 This study ais
determine the effect of different boiling and fermentation time to the gquality of katsue
produced from tongkol (Euthynnus affinis).”

fro
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2. Experimental Details

Raw materials used in this study were the fresh tongkol with weight in the range of 200-300
gram for cach fish and obtained from TPI Tambak Lorok Semarang, Indonesia. The chemicals for
chemical and microbiological tests were distilled waler, potassium chromate, A¢NO3 . nutrient agar
and others. The tools used in this study were cutting boards, pots, stoves, spinner, table drainer and
digital scales. The equipments used for the analysis of the quality of katsuobushi were oven
(Memmert), kjeltec system (Kjeltec 2300 Analyzer Unit; Foss Tecator AB), furnace (Memmert),
soxhlel apparatus (Soxtec Avanli 2050 Auto System; Foss Tecator AB, Hoganas, Sweden),
spectrophotometers (Prestige-21) and HPLC (Shimadzu RF-138). The procedure to make
katsuobushi followed method proposed by Giyatmi et al * with slight modifications especially in the
boiling and fermentation process. The production of katsuobushi is in Fig 1.

[ “Tengkol” fish ]
¥
Gilled off, cutted off and washed
i v
Boiling Time { 30, 60 min)
¥
| Meat separated from skin and bone

v
| Smoked and dried with aven (60 - T0°C, 1 h)

v

Heat treatment in the oven (

(70-80°C. 1 )
’—* ARABUSH]
¥

{ ¥
[ Drying under sun for 3 h (30-32 0C)

v

Storaging for 3 days then dried under sun for
dh

v

Fermentation Times
(1, 2 dan 3 weeks) KATSUOBUSH!

v

The Fermentation

After became katsuobushi, all samples were then wrapped with thin plastic and placed in closed
contaimer plastic for 3 weeks at temperature room (30-32 EI!{ff}.

Analysis of Katsuobushi
The quality analysis of katsuobushi include the total number of bacteria’, the content of Free Fatty
Acids (FFA). 2 mL 0.5N NaOH/methanol was added to 20 mg of fat, which was later saponified
for 10 minutes at 105 ’C. Tt was examined after applying 2 mL boron trifluoride/methanol, and
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methylated, Then, 2-3 mL hexane (HPLC grade) and 2 mL saturated NaCl solution were addes
supernatant of the mixture used the separated funnel was analyzed by gas chromatography (8
Packard 6890 series; Palo Alto, CAJUSA). The column was set up with an HP-FFAP s
l:ulumn (25 m x 0.32 mm intemnal {Jildmelar 0.5 um film thickness); 1n1t1&| oven lemperatus
e | minute), increased at 2.5 "Cimin to a final temperature of 230 'C (10 mlnm‘,ﬁ}: :
temperature 230 ’C, detector temperature 250 ‘e hahum carrier gas with a spilt mlm of 20 .8
flow rate of 1 mlimm The content of ghitamic HEI{] , Thiobarbituric Acid (TBA) *, and
Value (PV) °.
Data analysis

The contents of glutamic acid, TBA, PV, and the number of bacteria on katsuobushi were
using ANOVA.

3. Results and Discussion

The effect of boiling and fermentation process on chemical and microbiolegye
characterization of katsuobushi

Figure 2 showed that the time of boiling and fermentation did not affect the total number of
hacteria contained in katsuobushi (p <0.035). The free faity acid composition content of katsuobusks
i¢ shown in Fig, 3. Based on Fig. 3 it can be seen that the both treatments of katsuobushi showss
fluctuative value of FFA during fermentation. However, the FFA increased significantly at the thisd
week of fermemtadon. It could be because of the effect of fermentation of katsuohushi. Howeves
the boiling time gave effect on katsuobushi glutamic acid content (p <0.05) (Fig. 4). This =
presumably because the protein was degraded into several amino acids, especially the generation of
umami laste, glulamic amino acid caused by boiling process on the pmductiﬂn of katsucbushi. T%
result is in line with research conducted by Mc Gee  and Daniel et.al. ", explored katsuobushs ==
products that can be used as an umami avor associated manufaciuring process. Time of boiling &=
fermentation affected to katsuobushi TBA content, but no relationship effect between thess
factors (p <0.05) (Fig.3). Boiling and fermentation times affected the content of kats i
peroxide value (p <0.05) (Fig. 6). Fe*' concentration increased dramatically during boiling so
resulted in at oxidation in fish. Tongkol as red fleshed fish species had a high heme pigms
especially mynglobin. Heme pigment is a source of Fe which is an indicator of heating
oxidation catalysts. Myoglobin will react with peroxide of polyunsaturated fatty acids fish.
average of katsuobushi PV with 60 min of boiling time was higher than katsuobushi 'V boiled in
min. This result is in line with the research conducted by Yusnaini et.al '* which stated that &
temperatures caused high levels of oxidation.
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4. Conclusion

In conclusion, this study showed that the longer the time of boiling fish, the higher contes
glutamic acid, PV and TBA, however the lower total number of bacteria. In the present st

increasing of glutamic acid in katsuobushi products tend to be develope in the next reseasc
flavor enhancers.
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