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Ketaki Nalawade, Vrushali Kadam, Sh
M » Konde and S Patil

1. Introduction

The rapid diminishing of fossil fuel reserves and growing environmental
concerns resulting from fuel emissions have made researchers explore
alternative biofuel sources. The production of biofuels such as biobutanol
and bioethanol using natural sources have appeared as propitious
transportation fuels due to its sustainability and ecological benefits,
reducing the reliance on crude oil. Nowadays, biodiesel and bioethanol are
utilized as substitute fuels for gasoline and diesel as it decreases noxious
emissions, that is, CO, HC and haze pollution from the exhaust (Yusoff
et al. 2015), Bioethanol as fuel needs significant modifications made to
conventional engines, and it is more corrosive than gascline. Biobutanol
and gasoline utilize similar feedstock for its production. Moreover,
biobutanol is a viable biofuel for IC engines due to its physicochemical
properties that enhance engine performances. The microbial bicbutanol
production is more multi-faceted than bioethanol, however biobutanol
offers more merits than gasoline and biocthanol (Rathour et al, 2018,
Karthick and Nanthagopal 2021, Timung et al. 2021).

Department of Alcohol Technology and Biofuels, Vasantdada &
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Methods for bio-butanol
production and purification
Shuvashish Behera, Kakasaheb Konde and Sanjay Patil

Department of Alcohol Technology and Biofuels) Vasantdada Sugar Institute,
Manjari (Bk.), Pune, India

10.1 Introduction

As the requirement for energy increases day by day and as
there is scarcity due to depletion of petroleum fuel reserves,
which increases the environmental pollution and petroleum pri-
ces, it is necessary to focus on alternative fuel resources origi-
nating from plant biomass, as renewable sources of energy
(Behera et al., 2019; Jang and Choi, 2018). Interest in the biological
production of butanol is increasing day by day. Bio-butanol pro-
duction through acetone-butanol-ethanol (ABE) fermentation us-
ing butanol-producing microorganisms has regained much
attention recently (Veza et al., 2021). Bio-butanol has gained its
attention as a transport fuel due to its high energy density, high
flash point, less volatile, less corrosive, less hygroscopic, and low
vapor pressure also it has certain applications in the production
of antibiotics, vitamins, hormones, inorganic synthesis, chemical
intermediate, processing of paint thinner and hydraulic and brake
fluids (Alias et al., 2021; Behera et al., 2018; Behera el al., 2019;
Dong et al,, 2017; Nanda et al., 2017). All these features enhance
its usefulness both as an additive to gasoline, as well as biofuels
(Lapuerta et al., 2017). In order to reduce the cost of ABE fermen-
tation and make it competitive in the petrochemical process, a lot
of research is being done on increasing butanol production by
metabolic engineering and reducing the substrate cost by using
cheaper lignocellulosic biomass or agriculture residues as feed-
stocks (Shi et al., 2016; Swidah et al., 2015).

Solventogenic Clostridia species are usually the microorgan-
isms used in ABE fermentation for bio-butanol production. There
are mainly five metabolic products in ABE fermentation, two
acids (acetic acid and butyric acid) and three solvents (acetone,
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Hydrogen production opportunities in sugar & allied industry
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Abstract’

On 17* February 2022, Gol announced a National Hydrogen Policy. Hydrogen has pgove;j lc:r::::
fuel than petrol and diesel and is destined to be the fuel of the full'n'c. Hydrogen base '\c !.Llﬁ
shows three times better mileage than diesel engines. Hydrogen is a c‘lear'u:r fuel whuf-h upon
combustion produces water. However, other fuels produce carbon dioxide on bumning and
contributes in pollution and global warming. _
Green hydrogen can play an important role in diversification of sugar industry ‘plroduct ppnm!m
It can provide significanl economic retums and help to improve its financial pOSllIl.)n. [t will L‘t‘i."-lli
additional employment opportunities and pollution free environment for the society. Thereler.
green hydrogen production will provide a win-win opportunity to the Sugar Industry as w ell as the
Society. :
Sugar Industry has plenty of resources which can be exploited for the production of gre?
hydrogen. Sugar Indusiry is looking for economically viable altematives for utilization of1®
excess electric power instead of exporting it 1o the grid. Mydrogen production using W
clectrolysis with this excess electricity can prove to be a lucrative option for the industry Al
excess sugarcane bagasse which is availuble with the sugar mills can be used tor hydroge?
production through gasification process. Sugar Industry/Distillery is generating biogas using e
wash through anaerobic digestion. This biogas can be converted into hydrogen through Sieat
Methane Reforming process. Possibilities of implementation and preliminary techno-coonaitt

analysis of above technologies is discussed in (he paper.

Keywords: Biofuels; Green hydrogen; Sugar & allied industry
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Microbial process to produce gluconic acid: a value
addition to the sugar industry

Sanjay Patil, Shivani Suryawanshi, Sneha Patil, Shuvashish Behera and Kakasaheb
Konde

Department of Alcohol Technology and Biofuels,/Vasantdada Sugar Institute. Manjari (8k ), Pune-412307. India,
sv patil@vsisugar org.in

Abstract India has been producing excess quantity of sugar during the last 10 years. Diversification of
the product portfolio of sugarcane biorefineries by using surplus sugar and surplus sugarcane
juice for the production of valuable products such as gluconic acid will provide significant
economic returns to the sugar industry and further promote their economic competitiveness.
This study highlights bioprospecting of glucose for the production of gluconic acid in synthetic
medium. Batch fermentation of gluconic acid from glucose was carried out using cells of
Aspergillus niger NCIM 545.Two methods were followed to maintain the pH of the medium
throughout the experiment. A titer of 99.67 g/L of gluconic acid with a yield of 1.0 g/g glucose
and productivity of 0.69 g/L/h was achieved using 99.1 g/L of glucose in 500 mL Erlenmeyer
flasks by the CaCQs method. A higher titre of 123.98 g/L with a yield of 0.95 g/g glucose and a
productivity of 0./3 g/L/h was obtained with 129.32 g/L of glucose with the CaCUs method.
Fermentations carried out in a 10 L fermenter resulted in 210 g/L of gluconic acid with a 1.01
g/g glucose yield and a 2.19 g/L/h productivity using 207.36 g/L of glucose with the KOH
method. This efficacy for gluconic acid production using Aspergillus niger NCIM 545 can be
commercialised to use surplus sugar and surplus sugarcane juice of sugar and allied industries
It will allow sugar mills to diversify towards gluconic acid production to improve their profitability.

Key words  Aspergillus niger, gluconic acid, calcium gluconate, batch fermentation, pH control strategies

INTRODUCTION

India currently ranks second in area cultivated to sugarcane (5.228 Mha) and sugarcane production (363.66 Mt)
to Brazil. Sugarcane being a rich source of sucrose (~10%), accounts for approximately 80% of the global sugar
production (Melati et al. 2017). India has been producing excess quantity of sugar in the last 10 years
(www.en.krishakjagat.org). Diversification of the product portfolio of sugarcane biorefineries using surplus sugar
and surplus sugarcane juice for the production of valuable products such as gluconic acid will provide significant
economic returns to the sugar industry and promote their economic competitiveness (Canete-Rodriguez et al.
2016). Sugar mills need to diversify towards gluconic acid production to improve their profitability.

Gluconic acid (GA) is used widely in chemical, pharmaceutical, food, beverage, construction and textile
industries. The demand for gluconic acid is around 50,000-60,000 t/year and it is growing rapidly. The value of
gluconic acid ranges from Rs. 200 to Rs. 1000 per kg (USD 2.45-12.25) depending on its purity. There are
different approaches available for the production of gluconic acid, but fermentation is considered as the most
efficient and dominant technique. Microbial processes are used to convert glucose to gluconic acid in submerged
fermentation using the fungus Aspergillus niger. Glucose is considered as the main carbon source used by A
niger to produce gluconic acid (Purane ef al. 2012).

Calcium gluconate is formed during the fermentation for gluconic acid production when the pH of the fermentation

medium is controlled using CaCQOs, Similarly, sedium or potassium gluconate is formed during the fermentation

for gluconic acid production when pH is controlled with the addition of NaOH or KOH. The concentration of

gluconate In the fermentation medium is affected by the concentration of glucose and the pH control strategies.

Addition of more glucose hampers the process of gluconic acid production thro&lsl gz/ollmnad solubility of caleium
&
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