- . ’a
ICo0S
Surabaya-December 2-3

International Conference on Scenca, Technology, and Environment




ICoSTE 2020

The 2™ International Conference on Science, Technology, and Environment
"Green Technology and Science to Face a New Century”

International Indexed Journal
and Proceeding :

Call For Papers

Scope of the conference

The conference will be held on :
December 2-37¢ 2020

ve

Veterinary Biclogy Law Social Science
Mathematic Engineering Communication Political Science
Physics Informatics Psychology
Chemistry Agriculture Education
Biclogy Food Industry Humanities

Keynote Speaker Invited Speakers

e
Ak _on

Marion Rael Astillero, Ph.D, Daryoush Babazadeh, Bambang Dr. Revrisond Baswir, Dr. dr, lbrahim
Prof. Dr. Ocky Intemnational College D.V.M., D.Vsc., Ph.D Sumintano, Ph.D. MEBA, Ak., CA. Njoto, M.Kes., M.Hum
Karna Radjasa, M.5c Rajamangala University President of Aria Facully of education Faculty of Economics Medicine Faculty of
Deputy for Earth of Technology Kr‘ungﬂ.'uep Veterinary Hospital (iran)  Malaya University and Business UGM Universitas Wijaya

Sciences Indonesian

Thail
Institute of Sciences ol i

Kusuma Surabaya

Important Date :
Abstract submission deadline : October 30" 2020 (extended)

Payment deadline : November 5™ 2020
Fullpaper deadline : November 15" 2020
International conference : December 2-3™ 2020
Output :

Conference Proceedings on IOP (in confirmation)
Conference Proceedings on SSRN
Springer Publisher
Journal of Life Science and Biomedicine®
Online Journal of Animal and Feed Research (Scopus indexed)”
World's \Veterinary Journal {Scopus indexed Q4)*
International Journal of Criminology and Sociclogy (Scopus indexed Q3)
Asian Journal of Accounting Research (Emerald Publishing)*
Jurnal Kedokteran Brawijaya (Sinta 2)"
Jurnal Perspektif (Sinta 3)°
Jurnal limiah Kedokteran Wijaya Kusuma (Sinta 4)°
Jurnal Equilibrium (Sinta 4)*
*) Selected paper with additional charges covered by the author/s

*

Conference Fee :

National Participant:

Presenter IDR 1.500.000 / paper
Participant IDR 250.000
International Participant:

Presenter USD 110 / paper
Participant usb 20

Contact Person :
Dr. Fani Martiawan K.P, SH, MH 08993625622

Dr. Cita Yustisia S, SH, MH 0
Septiana P, 5H, MH

www.icoste.uwks.ac.id




SQN Product Submit Q
& Subscribe  a Browse  Rankings Blog»  Contact i=4
(htlps:,’;'www.ssm.com,f)sewiccs paper

(https://papers.ssrn.com/sol3/Shoppin
Search Results
International Conference on Science, Technology & Environment (ICoSTE) 2020 (Archive)

ICoSTE 2020 Tracks:
ICoSTE 2020: Agriculture & Food Production
(https://papers.ssrn.com/sol3/JELJOUR_Results.cfm?
form_name=journalbrowse&journal_id=3775626)
1CoSTE 2020: Business & Finance (https://papers.ssrn.com/sol3/JELJOUR_Results.cfm?
form_name=journalbrowse&journal_id=3775628)
ICoSTE 2020: Communication & IT (https://papers.ssrn.com/sol3/JELJOUR_Results.cfm?

P ————— >

ICoSTE 2020, {4y
Surabays December 2-3

o o St louhentagy o) (rmegrcnrt

form_name=journalbrowse&journal_id=3775633)

ICoSTE 2020: Economics (https://papers.ssrn.com/sol3/JELJOUR_Results.cfm?
form_name=journalbrowse&journal_id=3775630)

ICoSTE 2020: Engineering (https://papers.ssrn.com/sol3{JELJOUR_Results.cfm?
form_namesjournalbrowse&journal_id=3775624)

ICoSTE 2020: Languages & Arts (https://papers.ssrn.com/sol3/JELJOUR_Results.cfm?
form_names=journalbrowse&journal_id=3775637)

ICoSTE 2020: Mathematics (https://papers.ssrn.com/sol3/JELJOUR_Results.cfm?

.

://icoste.uwks.ac.id
e 2eid) form_name=journalbrowse&journal_id=3775635)
« ICoSTE 2020: Sustainability on Social Sciences
(https://papers.ssrn.com/sol3/JELJOUR_Results.cfm?
form_namesjournalbrowse&journal_id=3775622)
Link to this page |
Sort By
Search within papers Search Nt
Displaying 1-50 of 50 papers
Regulation Inconsistency in the Transfer of Functions of Rice Field Downloads:
(https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3945309) 26

International Conference on Science, Technology & Environment (1CoSTE) 2020
Number of pages: 11 - Posted 19 Oct 2021
Working Paper Series

Endang Retnowati (https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=4875730), Ardhiwinda Kusumaputra
(https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?2per_id=4761200) and Ronny Winarno
(https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=4875731)

Universitas Wijaya Kusuma Surabaya, Universitas Wijaya Kusuma Surabaya and Universitas Merdeka Pasuruan

Javanese Gamelan Art: The Study of Emotional Intelligence in Learning Intensity Downloads:
(https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3945272) 51

International Conference on Science, Technoloqy & Environment (ICoSTE) 2020

Number of pages: 12 . Posted 19 Oct 2021

Working Paper Series

Jarmani Jarmani (https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=3829729)

Universitas Wijaya Kusuma Surabaya

Farm Cooperatives with Farmer's Economic Morals to National Food Security Realization Downloads:
(https://papers.ssrn.com/sol3/papers.cfmabstract_id=3944532) 1

International Conference on Science, Technology & Environment (ICoSTE) 2020
Number of pages: 7 - Posted 19 Oct 2021
Working Paper Series

Shanti Wulandari (https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=4618895) and Seto Cahyono
(https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=4874337)

Universitas Wijaya Kusuma Surabaya and Universitas Wijaya Kusuma Surabaya

htips://papers ssm.com/sol3/JELJOUR_Results.cfm?form_name=journalbrowse&journal_id=3757631 1110



Implementation of Efficiency in Hotel Tourism Sector to Increase Regional Economy Downloads:
(https://papers.ssrn.com/sol3/papers.cfmabstract_id=3942286) 41
International Conference on Science, Technology & Environment (ICoSTE) 2020

Number of pages: 8 + Posted 14 Oct 2021

Working Paper Series

Renta Yustie (https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=4869450) and Budi Prayitno
(https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=4869451)

Universitas Wijaya Kusuma Surabaya and Universitas Wijaya Kusuma Surabaya

Where is the Sustainable Reporting Development Heading to?: Review on Legitimacy Three Plus Downloads:
Bottom Lines in Indonesia Agriculture Industries (https://papers.ssrn.com/sol3/papers.cfm? 51

abstract_id=3942241)
International Conference on Science, Technology & Environment (ICoSTE) 2020
Number of pages: 13 + Posted 14 Oct 2021

Working Paper Series

Sarah Yuliarini (https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=3595710), Titik Inayati
(https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=4869385) and Magbulla Arochman
(https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=4869387)

Universitas Wijaya Kusuma Surabaya, Universitas Wijaya Kusuma Surabaya and Universitas Wijaya Kusuma Surabaya

Thelepung (Thelethong Clay).as Wisdom Local Plesterant Material Downloads:
(https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3900342) 12

International Conference on Science, Technology & Environment (ICoSTE) 2020
Number of pages: 11 + Posted 06 Aug 2021
Working Paper Series

Roeswandono W. (https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=4790968), Johan Paing
(https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=3829498) and Andaryati Andaryati
(https:/[papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=4790970)

Universitas Wijaya Kusuma Surabaya, Universitas Wijaya Kusuma Surabaya and Universitas Wijaya Kusuma Surabaya

Description of Santri Preparedness for Fire Disaster Management in Pondok Karya Pembangunan Downloads:
Islamic Boarding School Manado City 2020 (https://papers.ssrn.com/sol3/papers.cfm? 20
abstract_id=3900307)

International Conference on Science, Technology & Environment (ICoSTE) 2020

Number of pages: 10 - Posted 06 Aug 2021

Working Paper Series

Friska Ayu (https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=4601280) and Ratna Ratriwardhani
(https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=4601276)

Universitas Nahdlatul Ulama Surabaya and Universitas Nahdlatul Ulama Surabaya

The Influence of Germination on Macronutrient Composition and Isoflavones Profile in Boiled Downloads:
Fermented Grobogan Soybean (Tempe) (https://papers.ssrn.com/sol3/papers.cfm? 51
abstract_id=3899610)

International Conference on Science, Technology & Environment (ICoSTE) 2020

Number of pages: 10 - Posted 05 Aug 2021

Warking Paper Series

Budhi Setiawan (https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=4789880), Sri Lestari Utami

(https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=4789881) and Atik Sri Wulandari
(https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=4789882)

Universitas Wijaya Kusuma Surabaya, Universitas Wijaya Kusuma Surabaya and Universitas Wijaya Kusuma Surabaya

Application Design: Community Response to Disaster Information System Features Downloads:
{https:/[papers.ssrn.com/sol3/papers.cfm2abstract_id=3894431) 45

International Conference on Science, Technology & Environment (ICoSTE) 2020
Number of pages: 11 « Posted 27 Jul 2021
Waorking Paper Series

Aninda W. Rudiastuti (https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=4781775), Ellen Suryanegara
(https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=4781777) and Yosef Prihanto
(https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=4781778)

Geospatial Information Agency, Geospatial Information Agency and Geospacial Information Agency

https.//papers.ssm.com/sol3/JELJOUR _Results.cfm?form_name=joumnalbrowse&journal_id=3757631 210


SULIMIN
Highlight


International Conference on Science, Technology, and Environment 2020
Surabaya, December 2 — 3742020

The Influence of Germination on Macronutrient
Composition and Isoflavones Profile in Boiled Fermented
Grobogan Soybean (Tempe)

BUDHI SETIAWAN', SRI LESTARI UTAMP?, ATIK SRI WULANDARP
'Department of Pharmacology, Medical Faculty,
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’Department of Biomedical Sciences, Medical Faculty,
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Abstract: High temperature treatment and fermentation are two major
preparation methods applied by consumers to make soybean more edible.
Germination is a simple way to induce certain bioactive compounds in soybeans.
Objective: This study aimed to determine the impact of germination on
macronutrient compositions and isoflavones’ level in boiled tempe. Method:
Grobogan soybean samples were sprouted at room temperature before the
fermentation. The samples were fermented using 0.2% and 0.4% inoculum
contained Rhizopus oligosporus before the boiling process. Fat, protein, and
carbohydrate compositions were estimated by the soxhlet extraction, the
Kjeldahl method, and spectrophotometric respectively. Genistein and daidzein
contents in the samples were analysed by high-performance liquid
chromatography (HPLC). Result: In comparison with ungerminated Grobogan
tempe samples, based on dry weight, the germinated Grobogan tempe samples
described a significant reduction in protein (24-hour germination period,
p=0.002) and carbohydrate (24-hour and 48-hour germination periods, p<0.01)
compositions. All germinated tempe samples had significantly higher on fat
composition (p<0.01). Daidzein content was significantly higher in the sample
with a 48-hour germination period and 0.4% starter (p=0.008) but genistein
content was significantly lower (p<0.01) in the samples with a 24-hour
germination period than the similar cultivar control sample. Conclusion: In a
nutshell, boiled tempe made from germinated Grobogan soybean did not result
in higher isoflavones level and might reduce macronutrient content.

Keywords: germination, macronutrient, isoflavones, grobogan soybean

1. Introduction
Fermentation of foods is a widespread phenomenon, with about one-

third of present foods being fermented (Nout and Kiers, 2005). Tempe is a

*Corresponding author: tiaramailisa2@gmail.com
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solid-state fermented food made from soybean inoculated with a fungus,
usually Rhizopus oligosporus. However, the inoculation can also use other
strains such as Rhizopus oryzae, R. arhizus, R. stolonifer and R. microspores
(Astuti et al., 2000). Fermentation might improve the sensory, digestibility, and
nutritional quality. Besides, it can reduce antigenic soy-proteins, which results
in hypoallergenic soy food products (Frias et al., 2008).

Isoflavones are the most recognized subclasses of polyphenolic
compounds, possessing antioxidant properties (Brouns, 2002). The aglycone
family includes daidzein, genistein, and glycitein, while conjugated p-
glucosides are daidzin, genestin, glycitin. Soybean isoflavones exist primarily
as conjugated glucoside forms that are physiologically inactive. Aglycone is
considered an active form. However, the production of the enzyme p-
glucosidase by microorganisms used as starters and bacteria on the human
intestine might reverse this process (Haron et al., 2009).

Dehulling, soaking, and boiling are common conventional preparation
methods to make soybeans tender and to create a suitable environment for
fermentation. Even though traditional cooking methods are not always
disadvantageous for human health but they do affect the nutritional
composition of foods. In soybean, nutrient and phenolic content might be lower
after soaking and boiling (Haron and Raob, 2014). Conventional cooking
methods, except steaming, can destroy nutritional and health-promoting
compounds because of the high temperature involved (Yuan et al., 2009).
Boiling is known as a domestic method that can reduce water-soluble
compounds in foods because they leach into surrounding water because of cell
lysis (Gliszczynska-Swigtoet al., 2006).

Germination is the emergence of the radicle through the seed coat under
favorable conditions for growth and development (Manz et al., 2005). The
process of germinating might induce a modification of specific biologically
active components in seeds. It was suggested that the addition of defatted

soybean germ (hypocotyl) and cotyledon in a laboratory scale could be used to
392
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increase the concentration of isoflavones in tempe (Nakajima et al., 2005).
Germination and osmopriming also enhanced isoflavones content in Korean
fermented unsalted soybean paste (Jeong et al., 2008). Regarding macronutrient
composition in soybeans, crude protein and fat contents were increased, while
the starch content was decreased, by the germination process (Kayembe and
Jansen van Rensburg, 2013). Germination might be a potential option to
improve the content of isoflavones in tempe. Therefore, this study sought to
analyze the influence of germination on macronutrient composition, genistein,

and daidzein levels in boiled tempe.

2. Material and Research Methods
2.1 Reagents and chemicals

Isoflavone standards namely genistein (=98%), daidzein (>98%) and n-
hexane for HPLC (>95%) were purchased from Sigma-Aldrich chemicals (St
Louis, MO, USA). All other reagents used were analytical reagent grade.

2.2 Preparation of the samples

Grobogan soybean samples were sprouted in a domestic setting at room
temperature for tempe preparation for 24 and 48 hours. The germinated
soybean samples were boiled and fermented using 0.2% and 0.4% inoculum
contained Rhizopus oligosporus for tempe preparation. Fermentation of
soybean was prepared using a conventional method with two times boiling
process before the inoculation. Before chemical composition analyses, the
tempe samples were boiled in the pre-heated fresh tap water at 100°C for 30
minutes. Soxhlet method was used for fat composition evaluation and the crude
protein composition was determined by the Kjedahl method. For carbohydrate
composition analyses, samples were assessed by the Anthrone method. The
proximate analyses were expressed as percentages and the values were

converted to a dry matter basis. Moisture percentages were subtracted from
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100% and the results were converted to decimal. Then, the percentage of each
guaranteed analysis was divided by that decimal. Genistein and daidzein levels
in the boiled tempe samples were measured using high-performance liquid

chromatography (HPLC).

2.3 Statistical analyses

Results were expressed as means and standard deviations. The means
comparison of more than two groups was analysed by the univariate analysis of
variance followed by Dunnett T3 post-hoc test. Tukey HSD post-hoc test was
used to test carbohydrate and fat composition based on the dry weight. The
level of significance among the different samples was set at p<0.05. All

statistical analyses were performed using the SPSS software package.

3. Results and Discussion
3.1 Macronutrient composition

Proximate analyses in different boiled tempe samples are depicted in
Table 1, while Table 2 summarizes the macronutrient compositions based on
the dry weight. On the dry weight composition, proximate analyses showed that
the protein composition in boiled tempe samples with a 48-hour germination
period and higher inoculum concentration (0.4%) was significantly lower than
the control samples without germination procedure (p=0.008). The reduction
was about 4.6% during germination compared to the Grobogan cultivar control
tempe samples. This outcome was in line with a similar study that also reported
the reduction of protein in soybean (37.37 + 2.07 v. 17.99 + 3.33%, p<0.05)
with the 48-hour germination period (Megat Rusydi et al., 2011). Veluppillai et
al. (2009) described that the reduction of total protein composition during the
germination process was simultaneous with the augmentation of amino acids
due to an escalation of proteolytic activity. The decline of protein composition
might be due to proteolysis exceed protein synthesis in the growing sprouts

(Rodriguez et al., 2008). Another suggested explanation is that nitrogenous

394



Setiawan, Utami, Wulandari

matters (amino acids or short peptides) might be leached out due to pouring
water during the germination procedure of soybean (Chen and Chang, 2015).
However, other studies showed increases crude protein composition in soybean
after germination (Kaushik et al., 2010; Shi et al., 2010). Nonogakiet et. al.
(2010) proposed an explanation that protein synthesis happens in the imbibition
process to restore cellular damage during the dry state of seeds.

On the other hand, the fat composition of the tempe samples based on dry
weight with all germination periods was significantly higher than the control
samples in the same cultivar. The tendency of increased fat composition in
soybean due to germination was also consistent with a previous study
(Kayembe and Jansen van Rensburg, 2013). A similar phenomenon has been
observed among different plant seeds, such as ground beans (Echendu et al.,
2009). The fat increment was likely due to a discrepancy in the dehulling
process applied to soybean sprouts and non-germinated soybean. Higher hull
portion removal of soybean sprouts could cause a higher proportion of
cotyledon. Therefore, the fat composition might increase proportionately since
it is one of the components that exist in a cotyledon (Ghavidel and Prakash,
2007). On the contrary, related studies reported the decrease of fat composition
during germination due to the use of fat as energy during the germination
process (Kaushik et al., 2010; Megat Rusydi et al., 2011).

In regards to carbohydrate composition based on dry weight; germination
significantly reduced it in all tempe samples compared to the same cultivar
control samples (p<0.01). This outcome was supported by other related studies
(Kaushik et al., 2010; Shi et al., 2010; Megat Rusydi et al., 2011; Kayembe and
Jansen van Rensburg, 2013). The decline of carbohydrate composition could be
caused by starch breakdown in cotyledon into smaller molecules such as
glucose and fructose to provide energy for cell division during maturation
process (Vidal-Valverde et al., 2002; Nonogaki et al., 2010). Additionally, the
carbohydrate breakdown could be related to a-amylase (Ohtsubo et al., 2005)
or B-amylase (Suda et al., 1986).
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3.2 Daidzein and genistein contents

Table 3 shows isoflavones’ (daidzein and genistein) levels in different
types of boiled tempe samples. Longer period of germination and higher
inoculum concentration indicated higher in daidzein contents than the control
samples from the same cultivar soybean. The increase of daidzein during
soybean germination is consistent with that of Shi et al. (2010), who observed a
significant increase of daidzein, especially after a 5-day germination period.
However, different results were found on the genistein contents in tempe
samples with the germination process. In comparison with the control sample
of the same cultivar soybean, the germination procedure resulted in a
significantly lower genistein content. Shorter periods of germination described
lower genistein contents. Zhu et al. (2005) described a reduction in both
daidzein and genistein contents in soybean seeds after germination. The
changes of daidzein and genistein content during germination could vary and it
might be due to different cultivars of soybeans used in studies (Jeong et al.,
2008). However, an early phase of germination in soybeans could produce a
higher total isoflavones content than longer periods of germination (Zhu et al.,

2005; Shi et al., 2010).

Table 1. Proximate analyses in different types of boiled tempe samples™

Tempe Percentage of
Sample | Sovbean | Germination | Inoculum Protein | Carbohydrate Fat Moisture Ash
cultivar (hour) (%)

A Grobogan 24 0.2 13.72+£0242 3184015 6.54 = T168£029 | 203£0.10
023

B Grabogan 24 04 1451£0112 | 385080 673+ 70490358 | 1800200
0118

C Grobogan 43 04 1435£0.15% | 408061 783+ 6837+0.11* | 221+0.13*
0.17°

D Grobogan - 0.2 15.19£0.19% | 474=040° 643 68.29+0.11* | 214014
019

E Unlmown' - 0.2 1521£0.160 3164008 767 6918014 | 1.73£0.16°
0.14*

*UNIANOVA followed by Dunnett T3 post-hoc test (n=3)
* Common imported soybean from a local market
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Different superscript letters (a-c) in the same row indicate significant
difference (p<0.05).

Table 2. Macronutrient composition dry weight basis in different types of

boiled tempe samples (n=3)

Tempe Percentage of

cultivar Protein* Carbohydrate* Fat** Dry matter**
A 48.20 + 0.09° 10.97 £ 0.052 22.89 +0.75° 2822 +0.192
B 49.26 + 0.94° 12.91 £ 0.06° 22.69 + 0.47° 29.44 + (.38
C 4541 +£0.242 12.67 £ 0.25°¢ 2476 £0.51¢ 32.01 £0.47°¢
D 47.58 +0.19° 14.88 + 0.034 20.63 £0.30? 31.74 £ 0.09¢
E 49.12 +0.61° 11.68 + 0.09Y 2458 £0.21°¢ 30.88 + 0.07°

*UNIANOVA followed by Tukey HSD post-hoc test
**UNIANOVA followed by Dunnett T3 post-hoc test

Different superscript letters (a-d) in the same row indicate significant
difference (p<0.05).

Table 3. Daidzein and genistein contents in different types of boiled tempe

samples™
Tempe sample Isoflavones

Soybean Germination Inoculum Daidzein Genistein

variety (hour) (%) (ng/gr) (ug/gn)
Grobogan 24 0.2 249.78 + 3.88¢ 246.67 +1.94°
Grobogan 24 0.4 247.09 +£ 0.79¢ 263.07 £ 1.14°
Grobogan 48 0.2 211.94 +0.42° 272.65 +0.36°
Grobogan 48 0.4 273.90 + 3.58¢ 274.11 + 3.094
Grobogan - 0.2 231.85+0.85¢ 285.82 & 1.83¢
Unknown' - 0.2 98.60 + 0.68* 266.75 +3.92

*UNIANOVA followed by Dunnett T3 post-hoc test (n=3)

T Common imported soybean from a local market

Different superscript letters (a-d) in the same row indicate significant difference

(p<0.05).

4. Conclusion, Implication, Limitation

The influence of germination on boiled tempe, made from cultivar

Grobogan, resulted in the reduction of protein and carbohydrate compositions
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and an increase in fat composition. In regards to isoflavones’ contents,
germination caused an increase in daidzein content and a decline in genistein
content. Therefore, boiled tempe made from Grobogan soybean sprout might
not always produce a nutritionally superior product. Different germination
periods, inoculum concentrations, and soybean -cultivars might produce

different results on macronutrient composition and isoflavones profile.

5. Acknowledgement

We gratefully thank the Directorate General Higher Education of the
Indonesian Government who has supported financially this study by DIKTI
Hibah Bersaing Grant

References

Astuti, M., Meliala A., Dalais, F.S. and Wahlqvist M. L. 2000. Tempe, a
nutritious and healthy food from Indonesia. Asia Pacific Journal of Clinical
Nutrition 9 (4): 322-325.

Brouns, F. 2002. Soya isoflavones: a new and promising ingredient for the
health foods sector. Food Research International 35 (2-3): 187-193.

Carrao-Panizzi, M.C., de Goés Favoni, S.P. and Kikuchi, A. 2002. Extraction
time forsoybean isoflavone determination. Brazilian Archives of Biology
and Technology 45 (4): 515-518.

Chen, Y. and Chang S.K. 2015. Macronutrients, phytochemicals, and
antioxidant activity of soybean sprout germinated with or without light
exposure. Journal of Food Science 80 (6): S1391-1398.

Echendu, C. A., Obizoba, I. C. and Anyika J. U. 2009. Effects of germination
on chemical composition of grounbean (Kerstingiella geocarpa harm) seeds.
Pakistan Journal of Nutrition 8: 1849-1854.

Frias, J., Song, Y. S., Martinez-Villaluenga, C., Gonzalez de Mejia, E. and
Vidal-Valverde C. 2008. Immunoreactivity and amino acid content of
fermented soybean products. Journal of Agricultural and Food Chemistry 56
(1): 99-105.

Ghavidel, R.A. and Prakash, J. 2007. The impact of germination and dehulling
398



Setiawan, Utami, Wulandari

on nutrients, antinutrients, in vitro iron and calcium bioavailability and in
vitro starch and protein digestibility of some legume seeds. LWT - Food
Science and Technology 40 (7): 1292-1299.

Gliszczynska-Swiglto, A., Ciska, E., Pawlak-Lemanska, K., Chmielewski, J.,
Borkowski, T. and Tyrakowska, B. 2006. Changes in the content of health-
promoting compounds and antioxidant activity of broccoli after domestic
processing. Food Additives and Contaminants 23 (11): 1088-1098.

Haron, H., Ismail A., Azlan, A., Shahar, S. and Peng L.S. 2009. Daidzein and
Genestein Contents in Tempeh and Selected Soy Products. Food Chemistry
115 (4): 1350-1356.

Haron, H. and Raob, N. 2014. Changes in macronutrient, total phenolic and
anti-nutrient contents during preparation of tempeh. Journal of Nutrition and
Food Sciences 4:265.

Jeong, P.H., Shin, D.H. and Kim, Y.S. 2008. Effects of germination and
osmopriming treatment on enhancement of isoflavone contents in various
soybean cultivars and cheonggukjang (fermented unsalted soybean paste).
Journal of Food Science 73 (8): H187-194.

Kaushik, G., Satya, S. and Naik, S.N. 2010. Effect of domestic processing
techniques on the nutritional quality of the soybean. Mediterranean Journal
of Nutrition and Metabolism 3 (1): 39-46.

Kayembe, N.C. and Jansen van Rensburg, C. 2013. Germination as a
processing technique for soybeans in small-scale farming. South African
Journal of Animal Science 43 (2): 167-173.

Manz, B., Miiller, K., Kucera, B., Volke., F. and Leubner-Metzger, G. 2005.
Water uptake and distribution in germinating tobacco seeds investigated in
vivo by nuclear magnetic resonance imaging.Plant Physiology 138 (3):
1538-1551.

Megat Rusydi, M.R., Noraliza, C.W., Azrina, A. and Zulkhairi A. 2011.
Nutritional changes in germinated legumes and rice varieties. International
Food Research Journal 18: 705-713.

Nakajima, N., Nozaki, N., Ishihara, K., Ishikawa, A. and Tsuji, H. 2005.
Analysis of isoflavone content in tempeh, a fermented soybean, and
preparation of a new isoflavone-enriched tempeh. Journal of Bioscience and
Bioengineering 100 (6): 685-687.

Nonogaki, H., Bassel, G.W. and Bewley J. D. 2010. Germination - still a



International Conference on Science, Technology, and Environment 2020
Surabaya, December 2 — 3742020

mystery. Plant Science, Translational Seed Biology: From Model Systems
to Crop Improvement 179 (6): 574-581.

Nout, M. J. R. and Kiers J. L. 2005. Tempe fermentation, innovation, and
functionality: update into the third millennium. Journal of Applied
Microbiology 98 (4): 789-805.

Ohtsubo, K., Suzuki, K., Yasui, Y. and Kasumi, T. 2005. Bio-functional
components in the processed pre-germinated brown rice by a twin-screw
extruder. Journal of Food Composition and Analysis18 (4): 303-316.

Rodriguez, C., Frias, J., Vidal-Valverde, C. and Hernandez, A. 2008.
Correlations between some nitrogen fractions, lysine, histidine, tyrosine, and
ornithine contents during the germination of peas, beans, and lentils. Food
Chemistry 108 (1): 245-252.

Shi, H., Nam, P.K. and Ma, Y. 2010. Comprehensive profiling of isoflavones,
phytosterols, tocopherols, minerals, crude protein, lipid, and sugar during
soybean (Glycine max) germination. Journal of Agricultural and Food
Chemistry 58 (8): 4970-4976.

Suda, M., Watanabe, T., Kobayashi, M. and Matsuda, K. 1986. Changes in
starch content and related enzyme activities during the growth of
germinating soybeans. Agricultural and Biological Chemistry 50(12): 3195-
3196.

Veluppillai, S., Nithyanantharajah, K., Vasantharuba, S., Balakumar, S. and
Arasaratnam, V. 2009. Biochemical changes associated with germinating
rice grains and germination improvement. Rice Science 16 (3): 240-242.

Vidal-Valverde, C., Frias, J., Sierra, 1., Blazquez, 1., Lambein, F. and Kuo, Y.H.
2002. New functional legume foods by germination: effect on the nutritive

value of beans, lentils and peas. European Food Research and Technology
215 (6): 472-477.

Yuan, G.F., Sun, B., Yuan, J. and Wang, Q.M. 2009. Effects of different
cooking methods on health-promoting compounds of broccoli. Journal of
Zhejiang University SCIENCE B 10 (8): 580-588.

Zhu, D., Hettiarachchy, N.S., Horax, R. and Chen, P. 2005. Isoflavone contents

in germinated soybean seeds. Plant Foods for Human Nutrition (Dordrecht,
Netherlands) 60 (3): 147-151.

400



	12. SSRN-id3899610.pdf
	3.1 Macronutrient composition
	3.2 Daidzein and genistein contents


