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Economic Power of Sugarcane By-products
Sugarcane is a champion terrestrial C4 plant which is highly
efficient in converting solar energy into chemical energy;
unique ability to synthesize a large number of useful
compounds and store them. These chemicals include sucrose,
reducing sugars, polysaccharides, wax, etc. which could be
extracted commercially. Globally, on an average processing of
100 tons of sugarcane in a factory yields 10-12 tons of sucrose,
Yang-Rui Li
30-34
tons of bagasse (of which 22-24 tons is used in processing
President, IAPSIT
and 8-10 tons is saved), 4.46 ton of molasses, 3 tons of filter mud
or press mud, 120 tons of flue gases (at 180°C), 1500 kWh of
surplus electricity and 12-15 tons precious cellulosic biomass.
Besides extracting sucrose-principal product, the by products of processing like
bagasse, molasses, press-mud, etc., being rich in carbon compounds and minerals
provide ample opportunity for extraction per se, physico-chemical transformation or
microbial fermentation to value added products like building and structural materials,
pharmaceuticals, fermentation or enzyme substrate for production of valuable
chemicals, new food and feed products and low calorie sweeteners, a plethora of energy
options such as bio-electricity, bio-diesel, bio-ethanol; medicines, pesticides, etc. Current
low sugar process also prompt us to explore these avenues, thereby making sugarcane
agriculture more profitable and sustainable. In view of recurrent fluctuations and
uncertainties in global sugar market, Sugar-Agro-industrial Complexes are the need of the
hour which in fact utilize sugarcane and its byproducts in an integral way to produce sugar
and many other value-added products of high economic value. The development of
sugarcane based integrated industries in developing countries will not only sustain the sugar
business but also provide ample employment opportunities in rural areas.
Cuban Research Institute of Sugarcane By-products is pioneer in such developments. At the
Jiangmen Sugar and Chemical Complex, in China, 28 products are made from sugarcane and
its by-products. Among sugarcane-based products are: raw sugar, white sugar, refined sugar and
sugar with molasses; among bagasse-based products are: bleached pulp, glazed paper,
typographic paper, printing paper, corrugated base-stock, copper printing paper, wrapping paper,
fibre boards, furfural and binding agent; among molasses-based products are: ethyl alcohol,
liquid carbon dioxide, dry ice, edible yeast, ribonucleic acid, nucleotides, adenosine triphosphate,
cytidine triphosphate, polyinosinate polycytidylate (Poly I:C) and fusel oil. Among other
products are: Cinder bricks (from the ash of coal fired boilers), cement (from press mud), cogeneration and pure condensate water . Sugarcane aerial biomass is important source of green
fodder in developing countries.
It is high time that entrepreneurs’ in developing countries realize the enormous socioeconomic value of sugarcane crop and invest in converting sugar units to sugar-agro
industrial complexes. This will go a long way in making sugarcane agriculture more
profitable and sustainable in times to come.

Yang Rui Li
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FOCUS

Transformation Opportunities for Sugar Industry in Developing Countries
through By-Products of Sugarcane
Sugarcane has emerged as a multi-product crop used as a
basic raw material for the production of sugar, ethanol,
electricity, paper and boards, besides a host of ancillary
products. The sugarcane and its by-products are useful raw
material to over 25 industries such as ethanol, pulp & paper,
boards, pharmaceuticals, and many valuable chemicals. The
green tops of sugarcane are important source of bio-energy
(feeding of cattle) and much in demand in rural area. Molasses
is an important feed-stock for the distilleries and the large part
of the ethanol requirements is met by the distilleries in the
country. Recent developments in the Global Ethanol Market
suggest the emergence of ethanol as an internationally traded
commodity. Demand growth is robust, and for the first time,
strongly supported not only by higher oil prices and greater
need for energy security, but perhaps more importantly, by
global environmental and sustainability concerns. Bio-fuels,
such as ethanol, are central to worldwide efforts to abate
greenhouse gases and mitigate climate change. The ethanol
requirement at global level is going up steadily, generation of
electricity using bagasse has become a standard option for the
sugar industry. The use of bagasse as a substitute raw
material for wood pulp in paper industry is vital for economic
and environmental sustainability. Reports indicate that bioenergy could supply a maximum of slightly more than thirty
percent of total global energy demand.
Molasses and Bio-ethanol based industries
Global ethanol exports, currently at 6.5 billion litres are
expected to increase to 50 to 200 billion litres by 2020 . In the
future, global fuel ethanol demand is likely to grow
exponentially. This increase would largely depend on world
crude prices and regulatory evolution. Developing countries
also face similar environmental concerns and an increasing
energy demand and would need to consider developing fuel
ethanol programmes with high levels of blending. The
Government of India approved the National Policy on bio-fuels
in December 24, 2009. The biofuel policy encourages use of
renewable energy resources as alternate fuels to supplement
transport fuels (gasoline and diesel for vehicles) and proposes
a target of 20 percent bio-fuel blending ( bio-ethanol) by 2017.
Ethanol is an important raw material for the manufacture of a
wide range of chemicals, plastics and other useful products.
The most important intermediate products from ethanol are
ethylene and acetaldehyde, from which a wide range of
compounds such as ethylene glycol, butadiene, acetone, ethyl
ether, ethyl acetate, ethyl acrylate, ethylene glycol,
polystyrene, butadiene etc. Other important products of
commercial value that are produced from molasses are:
Dextran: Dextran is a glucose polymer produced by culturing
Leuconostoc mesenteroides on molasses. These are used in
oil drilling, making tooth paste, iron-dextran complex,
exploration of solid minerals, paints, glues, etc.
Sorbitol: Sorbitol, an hexacyclic alcohol (C6H8(OH)6) is
obtained as a main by product of ethyl alcohol fermentation. It
is produced through a catalytic hydrogenation of glucose,
produced by enzymatic inversion of sucrose present in
molasses. It is used in the manufacture of tooth pastes, as
moisturizing agent in skin lotions, as starter in varnishes and
lacquers and production of vitamin C.

Lactic acid : Technical and plastic grade lactic acid is produced
from molasses using the bacteria, viz., Lactobacillus
delbruckii or L. bulgaricus or L. leichmanii. It is widely used in
jams, jellies, dairy products, soft drinks, pickets and in canned
vegetables and fish products.
Oxalic acid and tartaric acid: These two acids can be made
simultaneously from molasses. Oxalic acid is used in the
tanning of leather and in the textile industry.
Maleic and fumaric acids: Maleic acid is produced from
molasses by fermentation with Rhizopus nigricans. Fumaric
acid is produced from maleic acid by isomerization in 10-20%
hydrochloric acid solution, in the presence of a catalyst.
Fumaric acid is used as an acidulant in some of the food and
pharmaceutical preparations.
Citric acid: Citric acid is being manufactured from sugar
molasses by fermentation with Aspergillus niger. Citric acid is
one of the most versatile industrial organic acids and it is used
in the pharmaceutical, textiles, printing chemical, food and
leather industries.
Mono-sodium glutamate (MSG): Mono-sodium glutamate can
be produced by fermentation of molasses using Micrococcus
glutamicus. There is great scope for manufacturing MSG due
to the rapid development of the hotel industry.
Glycerol: It finds extensive use in the production of resins,
cellophane, cosmetics, pharmaceutical and nitro-glycerin
industries.
L-Lysine: The National Institute of Applied Biotechnology &
Applied Microbiology (BIOTECH), Philippines has achieved a
lysine production 50-55 g/l under optimal conditions from
sugarcane molasses using mutant of Brevibacterium flavum
and Corynebacterium glutamicum. It is used for the
fortification of foods and feed, and in microbiological and
pharmaceutical preparations.
Aconitic acid and Itaconic acid: Aconitic acid is an unsaturated
tri-basic aliphatic acid present in sugarcane molasses. This
compound is widely used in preparation of plasticizers and
wetting agents, as an oxidant, and also as a flavouring agent.
Itaconic acid finds use in making resins, in plasticizers (for
Buna rubber), in lubricating oil additives, can be produced
from molasses by using the strains of Aspergillus terreus.
Inositol: Inositol is obtained from fermentation of molasses. It
is a component of some phospholipids which make skin and
other tissues. It is Vitamin B, used as growth factor for animals
and microbes. It is used in baby feed formula and pet food
(good for shiny coat). Inositol hexaphosphoric acid (IHP) or
phytic acid is used for treatment of angina and other
cardiovascular diseases.
Xanthan gum: Xanthan gum is produced by Xanthomonas
campestris pv. Maniphotis using molasses as a source of
carbon. Xanthan gum has a wide range of applications, viz.,
salad dressings, in textile, paint, ceramic glass and petroleum
industries.
Production of yeast: Molasses is widely used in the production
of baker’s yeast, food and feed yeast, etc. Although a large
number of yeast varieties have been identified for the
production of feed yeast, only four types, viz., Saccharoymces
cerevisiae, Torulopsis utilis, Candida arborea and Oidium
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lactis, are used on a commercial scale. The Austrain firm
Vogelbush has developed an efficient process to manufacture
high quality feed yeast from cane molasses.
Ephedrine hydrochloride: Ephedrine is a drug used as
principal ingredient in most of the cough syrups. Two plants
are reported to be operating in India producing about 30 tons
of ephedrine per annum. It is being exported to Japan at a very
high price. In India Nellore Plant of the Krebs Biochemicals
Ltd., is producing Ephedrine and pseudoephedrine from
sugarcane molasses.
Bio-plastics: Sugarcane ethanol has emerged as an important
ingredient to substitute for petroleum in the production of
plastic. These so-called “bioplastics” have the same physical
and chemical properties as regular plastic (the most common
type is known technically as polyethylene or PET) and
maintain full recycling capabilities. The green plastics and
polyethylene made from sugarcane bagasse have huge
market potential. Each metric ton of bio-plastic produced
avoids the emission of 2 to 2.5 metric tons of carbon dioxide on
a lifecycle basis. Use of bio-plastics is still developing and
there is a great potential in developing countries..
Industries based on sugarcane bagasse
Bagasse is utilized for cogeneration, making paper, boards of
various types and useful chemicals. Cuban Research Institute
of Sugarcane By-products (ICIDCA) has described
manufacture and use of many useful chemicals from
sugarcane bagasse.
Power co-generation: Cogeneration based on bagasse and
cane biomass is an environmentally safe and viable option to
augment the power requirements of the developing country.
This is possible only when the sugar plants operate to their full
capacity to generate the required quantity of bagasse. The
sector can also generate substantial carbon credits through
co-generation.
Brazilian and Italian entrepreneurs are planning to convert
bagasse into pellets that can be burned as fuel in run-of-themill coal plant. The company, called Brazil Pellet has already
successfully tested the technology in a pilot program. By 2015,
Brazil Pellet plans to reach 520,000 tons a year of pellet
production, an amount that would produce 2,420 GW of
energy.
Paper and pulp industries: Bagasse pulp is an ideal substitute
for wood pulp in paper industry. The large scale use of wood
pulp for paper manufacture is of grave concern for
environmentalists, in view of the dwindling forest resources.
This has forced the Industry to look for alternative raw material
for paper production. Sugarcane bagasse, which has
comparable fiber properties has been used for paper
manufacture in India and Thailand since long. At present
sugarcane bagasse accounts for nearly 20% of all paper
production in India, China and South America. The paper
industry utilizes 10% of the world bagasse production.
Pharmaceuticals from cellulose: The cellulose fraction of
bagasse can be used to prepare carboxymethyl cellulose,
microcrystalline cellulose, cellulose powder and filter medium.
Pharmaceuticals from lignin: Lignin is a potential substitute for
phenol and formaldehyde in phenol- formaldehyde resin
systems because of similarity in activity. Resins are used in
making adhesives. It is also used for making copolymers
which are used as films. Fermentation of lignin leads to certain
bioactive substances.
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LIGMED-A, a chemical derivative of sugarcane bagasse has
been developed in Cuba for treating digestive disorders. It has
high therapeutic effectiveness, proper substitution for
antibiotics, does not pass to blood stream, non toxic, does not
require special storage conditions, highly stable and has no
secondary effects. One ton of dry depithed bagasse produces
80 kg of LIGMED-A.
Furfural: Furfural is a heterocyclic aldehyde with four atoms of
carbon and one atom of oxygen, a derivative of pentosans,
one ton of bagasse gives 80 kg of furfural. It is used in the
chemical industry in three ways (a) as a selective solvent in
refining vegetable and mineral oils (b) furan-based
pharmaceuticals and (c) production of chemicals: furfuryl
alcohol, furanic polymers, furanic pesticides and resins.
á-Cellulose: This is a high purified cellulose, generally called
dissolving pulp. It contains over 85% of cellulose and used in
the manufacture of rayon, cellophane, explosive,
photographic films, lacquer and fine papers.
Xylitol: Xylitol is obtained by the high pressure hydrogenation
of xylose or fermentation of sugarcane bagasse hydrolysate
by using Candida guilliermondii cells. It is used in diabetic food
and infusion solution. It is also used in making chewing gums,
gum drops and bakery products.
Activated Carbon : It is produced when bagasse is pyrolized
for 20 hours at 450 0C in absence of atmospheric air. Activated
carbon is used as a decolourizing agent for producing refined
sugar. It is also used to decolourize oils, fats, beverages and
spirits and for absorbing ions in a liquid phase. Production of
activated carbon for commercial use is concentrated in only a
few countries. However, India, Sri Lanka, Malaysia, Brazil,
Chile and other nations produce small amounts for domestic
consumption.
Hydrolyzed pith: This product is obtained by treating the pith
with steam in order to raise its digestibility to about 60 per cent.
It is used as animal and poultry feed.
Industries based on Press Mud
Pressmud cake obtained from sugar factories is a rich source
of sugarcane wax. The waxy lipid in the external coating found
around sugarcane stalk constitutes about 0.125% of the
weight of cane. Methods have been devised to extract wax
from filter cake. In Cuba, Cuba-9 has developed a technology
for recovering wax that remains after processing using a blade
separator INTERCANE @5 t/h, which was tested at a sugar
mill LaReforma, Veracruz in Mexico.
(i) n-Triacontanol: It is a plant growth regulator isolated from
sugarcane press mud. Sugarcane wax contains 10-15%
n-triacontanol. After the wax has been extracted from press
mud, it is esterified and the compound is further purified and
fractionally crystallized using suitable solvent. CFTRI in India
has developed a method to make pure n-triacontanol
(ii) Policosanol: A new higher aliphatic alcohol, policosanol (an
octacosanol) has been isolated from sugarcane wax which
has been found to lower the synthesis of cholestrol in the
liver(which is related to the cardiac problems). It has been
claimed to lower low density lipids (LDL) and total cholesterol
levels in the blood, inhibit lipid peroxidation, improve the
function of cardiac muscles, lessen vascular constriction and
lower blood pressure, increase the hypotensive effect of beta
blockers.
(iii) Cement: In China, and India press mud has been utilized to
produce cement used in construction work.
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IS-2011, International Sugar Conference and Expo: A Success Story
The 4th IAPSIT international sugar conference and expo on
“Balancing Sugar and Energy Production in Developing
Countries: Sustainable Technologies and Marketing
Strategies” was held at hotel Parkland Exotica, New Delhi,
India from 21-25 November, 2011. The conference was jointly
organized by IAPSIT, The Sugar Technologists Association of
India (STAI) and Society for Sugar Research &
Promotion(SSRP). Over 600 researchers, technologists,
managers, manufacturers, suppliers and policy makers from
32 sugar producing countries participated to share their views
and experiences for profitable and sustainable growth of the
sugar and its integrated industry in the developing countries.
The IS-2011 Conference was a major event for all the
professionals involved in the sugar, ethanol, energy &
integrated industries and provided an unrivalled overview of all
new happenings in the sugar and energy sectors.
Inaugural ceremony of IS-2011 Conference & Expo
The conference was inaugurated by honorable Shri Sharad
Pawar, Minister of Agriculture and Food Processing,
Government of India and Shri Farooque Abdullah, Minister of
New and Renewable Energy Sources (MNRES) Government
of India on 21st November, 2011. Dr. S. Solomon, President &
Co-ordinator of IS-2011, Prof Yang-Rui Li, President IAPSIT
and Dr G.S.C. Rao, President STAI joined hands in lighting the
lamps for official beginning of IS-2011. Dr. S.Solomon
welcomed Chief Guest, Hon’ble Shri Sharad Pawar and the
Guest of Honor Shri Farookh Abdullah, Ambassador of
Nigeria; Dr. Peter Baron, President of International Sugar
Organization and Shri Abinash Verma, DG, ISMA. Over 220
overseas delegates who have come from China, Iran,
Australia, Brazil, Dubai, Egypt, Fiji, France, Indonesia, Iraq,
Mauritius, Myanmar, Nigeria, Pakistan, Reunion Island, Saudi
Arabia, South Africa, Sri Lanka, Thailand, United Kingdom,
USA, Vietnam, Kenya, Japan, Zimbabwe and Bangladesh.
The President of IAPSIT Prof. Yang-Rui Li welcomed chief
guests and all international and national delegates. In his
inaugural address, he appreciated the efforts and support
received from the Sugar Technologists Association of India,
Indian Sugar Mills Association (ISMA) and especially
Government of India. Dr. Li said that “ We are privileged to be
in this beautiful country which is famous in the world for it’s
“Unity in Diversity of Culture”. India is also known as the
‘Original Home of Sugar and Sugarcane’ and is world 2nd
largest producer and highest consumer of sugar. The Indian
Sugar industry is famous for its great potential, being capable
of providing enough sweeteners to over 1.30 billion people. In
addition it has developed and mastered the technologies to
produce bio-electricity, bio-ethanol, bio-manure and many coproducts without any adverse impact on environment. As a
matter of fact, Indian sugar industry is highly eco-friendly and
developing countries are looking at India for such a perfect
model. It is important to note that nearly 7.5% rural Indian
population depends upon sugarcane for their livelihood and
therefore its significance in socio-economic life of masses can
not be ignored. Dr. Li said that we have gathered here to
discuss about this crop, which is grown in over 100 countries in
approximately 24 Million hectare land. This crop provides us

food, feed, fuel, shelter, paper, boards, medicines and if I don’t
exaggerate , probably in next 10 to 15 years all our vehicles will
run on ethanol produced from sugarcane. This is indeed one of
the most “useful plant on the planet Earth” and new researches
have shown that cultivation of sugarcane has a cooling or air
conditioning effect on the climate. With so many economic and
social bounties this crop is facing enormous threats from biotic
and abiotic stress, natural calamities, declining productivity
and many others. The cost of cultivation has seen a meteoric
rise in last 10 years. In this context, the yield and sugar
recovery are static since last 10-15 years. However, the plant
per se has enormous potential which is still untapped, be its
productivity, energy or by-products. If this remains stagnant for
next few years all our future planning of modernization,
expansion of sugar industry, bioethanol blending program will
go haywire if sugarcane productivity & production in
developing countries are not improved substantially. I am of
the opinion that average world sugarcane productivity should
be around 100 ton/ha from its present level of 70 tons/ha to
able to sustain our sugar and energy industry without any
further escalation in its cost of cultivation. This is possible only
through progressive introduction of scientific cultivation of
sugarcane crop. As you know that sugarcane cultivation is
facing many old and emerging challenges which are a
hindrance in improving sugarcane productivity in developing
countries, it is imperative that new and innovative methods
should be tried in its production, protection and processing.
The IAPSIT took up this responsibility to organize scientific &
technical meetings and conferences of world renowned
experts to discuss the problems and suggest viable solutions
which are impeding sugarcane production and productivity” .
Dr. G.S.C.Rao, President STAI lauded the efforts of STAI and
achievements of Indian sugar industry in recent past which
has emerged as global leader in sugar and energy production
from sugarcane.
The Proceedings of International Conference IS-2011
“Balancing Sugar and Energy Production in Developing
Countries: Sustainable Technologies and Marketing
Strategies” (Eds.: Y.R. Li, M.K. Srivastava, G.P. Rao, Priyanka
Singh, S. Solomon) was released by Honorable Ministers Shri
Sharad Pawar and Shri Farooque Abdullah. They have also
released a special souvenir of conference and related
literature. On this occasion a special issue of Sugar Tech, an
international sugarcane journal and a reference book on
sugarcane physiology and biochemistry entitled Ethephon:
Impact on Sugarcane Physiology and Sugar Productivity by R,
Jain, S. Solomon, Y.R. Li, Amaresh Chandra and A.K.
Shrivastava was also released by the Honorable Ministers.
The inaugural ceremony was followed by the plenary lectures
from Dr Peter Baron, President, International Sugar
Organization, USA, Mr. Abinash Verma, Director General,
Indian Sugar Mills Association, India, Dr. Rene K.F.G. Kee
Kwong, Director, Mauritius Sugar Industry Research Institute,
Dr. TSG Lee, UFSCAR, Brazil, Dr. Yong Bao Pan, USDA-ARS,
USA, Dr. Raffaella Rossetto, APTA, Brazil and Dr. Kathy
Hurley, Canegrowers, SA. Many national and international
sponsors of the conference presented their speeches. The
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day was ended with a spectacular show of Indian cultural
dances, collectively known as “Satrangi” (seven colors) which
was enjoyed and appreciated by all foreign delegates.
With the elemental theme “Balancing Sugar and energy
Production in Developing Countries: Sustainable
Technologies and Marketing Strategies”, all the sessions
started on 22nd November and continued till 23rd November,
2011 followed by a valedictory session. In total, 218 original
research papers were accepted for presentation, of which 115
papers were presented orally while 63 papers were presented
in poster session.
Session I: Sugar crops-Agriculture and mechanization
The session was held at Angel Wing hall and chaired by Dr
Yang-Rui Li, China and Dr. R.N.G.K. Kwong, Mauritius. Dr
Jack Comstock, USA accompanied them as Special Invitee
and also delivered a special lecture on sugarcane breeding.
The session was coordinated by Dr. Raffaella Rossetto, Brazil
with the help of Rapporteur Dr. T. Mardamootoo, Mauritius.
Total 48 research papers covering aspects of agronomy,
physiology, biochemistry, soils and microbiology, pests and
disease and mechanization were presented by sugarcane
professional from 16 countries. This session covered the
recent developments in the fields of sugarcane fertilization
and nutrient management, varietal selection to enhance yield,
physiological mechanisms to optimize production, water use
efficiency, abiotic (waterlogging, drought, low and high
temperature) stresses, factors affecting yield and yield
decline, weed control, environmental protection, cultural
practices (paired rows, planting technology), trace elements,
organic matter transformation, physical properties and
mechanization (planting and harvesting).
Session II: Sugar crops-Breeding and biotechnology
Second session was held at Alpine Aster hall and chaired by
Dr. Yong-Bao Pan, USA and Dr. S.V. Nair, India. Dr. M.I. Nasr,
Egypt accompanied them as special invitee. This session was
coordinated by Dr. Isabelle Guinet-Brial, France with the help
of Rapporteur Dr. Amresh Chandra, India. Dr. S.V. Nair,
Director, Sugarcane Breeding Institute, Coimbatore, India
delivered a special lecture on Biotechnological approaches in
sugarcane breeding. Total 35 research papers unfolding the
information on germplasm resources, commercial breeding,
introgression breeding, pollen biology, energy canes,
genetics, molecular biology, tissue culture and
transformations were presented by sugarcane professional
from 10 countries in this session. The major research findings
unfolded by these papers gave a deep insight for
understanding marker assisted introgression breeding,
genetic diversity amongst sugarcane germplasm, gene
cloning and expression, trait associated DNA markers, variety
fingerprinting and innovations in tissue culture techniques for
sugarcane. The chairmen of session in their concluding
remarks recommended molecular biologists to work closely
with conventional cane breeders on a routine basis and help
them in improving the efficiency of germplasm utilization,
crossing and hybridization and selection procedures. In his
concluding remarks, Dr Yong-Bao Pan expressed that due to
extreme genotype x environment interactions, commercial
clones may perform very differently in different environments.
Therefore, testing at multiple sites may be essential to select
useful varieties. He added that “A trash in one breeder’s hands
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may turn into gold for others”. Honourable chairman
recommended to sugarcane breeders across the globe for
freely exchanging their germplasm, whether elite or exotic,
whether in the form of vegetative cuttings (setts) or seeds
(fuzz), in order to maximize the genetic base of modern
sugarcane breeding.
Session III: Sugar crops: Processing and value addition
The third session was held at Cosmos Hall and chaired by Mr.
A. K. Srivastava, India and Dr. R.V. Dani, India. Mr. Le Van E
Dinh, Vietnam accompanied them as special invitee. This
session was coordinated by Dr. (Ms.) S.K. Uppal, India with the
help of Rapporteur Dr. (Ms.) Satinder Kaur, India. Mr. Ajay
Mathur, India has delivered a special lecture on processing
technology and value addition. Total 34 papers covering
recent researches on alcohol production technology, sugar
processing and clarification, power cogeneration and energy
conservation were presented in this session. Major research
achievements which could open new opportunities to process
sugarcane products and intensify the scope and utility of sugar
crops included use of different kind of yeast for producing dine
alcoholic drinks with different aromas and flavor. Use of
alternative sources such as sweet sorghum for production of
alcohol and power cogeneration was also highlighted.
Research progresses in developing techniques for
saccharification of bagasse and sawdust for production of
cellulosic ethanol were also discussed in this session.
In order to make sugar factories highly efficient, a sugar muddy
juice clarification and dewatering technology was presented
which could help in energy conservation and in creating more
green and clean fuel for cogeneration, vis-s-vis, reduce sugar
losses, save space and power consumption. Sugar
clarification using biodegradable wastes such as saw dust and
orange peels was also sounding great as a step towards
Green Technology. Bio-deterioration of stored cane juice is the
major problem in sugar industries and results in enormous loss
of sugar. Use of stabilized halogen compound as bactericide
was suggested in in sugar processing units. Scopes of
enhanced carbonation and phosphotation clarifiers for
improving production efficiency and product quality of sugar
refineries was also discussed. In cogeneration, reduction of
total steam consumption below 38% on cane is imperative to
increase the viability of cogeneration projects. Various
alternatives such as increase in feed brix, reduction in
movement water, reducing recirculation index increasing
exhaustibility, automation of crystallization process along with
skilled staff and use of modern design pans for reducing pan
vapor demand were discussed. A model of cottage sugar plant
in Nigeria was presented which has been proved to give higher
benefits in small scale industries.
Session IV: Sugar crops: Management, marketing and
sustainability issues
The session was held at Cosmos hall and chaired by Mr. Jai
Gawander, Fiji and Dr. (Ms.) Kathy Hurley, South Africa. Dr.
Siegmund Bertrand, Reunion accompanied them as Special
Invitee. The session was coordinated by Dr. Li-Tao Yang,
China with the help of Rapporteur Dr. A.K. Shrivastava, India.
This session covered thirteen papers on management,
marketing and sustainability issues of sugarcane crop and
industry. The success stories, achievements, merits and
barriers in development of world’s best sugar industries have
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been discussed. The difficulties in traveling ways from 100
TCD mills to 30000 TCD modernized sugar complexes were
shared. Papers on quality improvement in the strategic and
competitive mode for successful marketing of high quality
sugar products were presented. Dr Jai Gawander from Fiji
presented a scenario of climatic conditions at 4 sugar mills in
Fiji and emphasized climatic parameters like rainfall and
temperature are important in influencing not only cane yield
but also the sugar yields. Concerning issues of low cane
productivity in India and South East Asia which are causing
industrial dilemmas were discussed. Initiatives undertaken by
SA Canegrowers through clustering, collaboration and goal
alignment, etc. were looked upon. Diversification to increase
the income of sugarcane farmers was suggested. Emerging
technologies for jaggery production, its grading and marketing
and role of co-operatives for the benefit of jagerry producers
was also discussed during the event.
In their concluding remarks, honorable chairman pointed out
the need for cane development at the millers initiative in the
sustainability issues and spirit. They suggested that efforts
should be intensified for the well being of the small and
marginal farmers in sugarcane growing countries. Strategies
to defend against in the eventualities of climate change should
be worked out and cottage/ artisan sugar industry needs to be
developed and improved. Based on the Brazilian experience,
sugarcane growing countries should ensure sugar mill
managed planting and maturity wise harvesting and emphasis
on ratoon management for improving cane/ sugar production.

Valedictory Session

Poster session

Visit to Simbhaoli Sugar Complex and sugarcane fields
nd

The poster session was organized on 22 November, 2011 in
Alpine Aster hall. It was co-chaired by Dr. T.S.G. Lee, Brazil
and Prof. Hong He, China. This session was coordinated by
Dr. Priyanka Singh, India with the help of rapporteur Dr. R.
Vishwanathan, India. Total 88 posters covering wide areas of
research and developments in sugar crops (sugarcane, sugar
beet and sweet sorghum) and integrated industries were
displayed. Out of all the posters displayed, 36% were related
to the recent developments in agronomic practices including
use of factory wastes, waste waters, organic and inorganic
components as bio-fertilizers; sub-soil drip irrigation with
fertilizers, pesticides, plant growth regulators and
mycorrhyzas; tillage methods and fertilizer applications; new
high yielding biotic and abiotic stress tolerant varieties;
interactive effects of salinity and fertilizers; influence of dry
matter residues on sugarcane fields; harvest dates; ratoon
potential; weed management and pre-harvest burning, etc.
Sixteen percent of posters covered various aspects of
breeding including biotic and abiotic resistance breeding;
mutation breeding; genotype x environment interaction
analysis; molecular approaches and marker assisted
selection, etc. Other disciplines included physio-biochemical
mechanisms of post harvest losses; ratoon decline; effect of
plant growth regulators and ethephon on ripening, etc.
Amongst the posters on soil, microbiology, disease and pests
and their management, CIRAD’s sugarcane quarantine unit,
proposed a comprehensive service guaranteeing the disease-

free status of the planting material, and the respect of plant
breeders’ intellectual property rights. At the end of session,
some posters have been awarded prizes for best research
work.
Business Interaction Meeting
A special interactive business meeting was also organized in
the conference which was chaired by Dr G. S. C Rao and
coordinated by Dr. S. Solomon, Mr. Anil Shukla and Dr. P.
Singh. The sugarcane breeders, researchers and
industrialists from more than 20 countries attended the
meeting for finding possibilities of collaborative projects,
exchange of technology and sugarcane varieties, academic
exchanges and joint research and training programs.
Valedictory session was chaired by Dr. Yang-Rui Li, China and
Dr. G.S.C. Rao, India with special invitee Mr. Kitti
Choonhawong, Thailand. This session was coordinated by Dr.
S. Solomon, India and Mr. Jai S. Gawander, Fiji. The awards
were given to various sugarcane professionals for their
excellent contribution in IS-2011. The conference was officially
closed after vote of thanks given by president of IAPSIT, Prof.
Yang-Rui Li.
On the occasion of IS-2011, a graceful award giving ceremony
was organized by SSRP. Dr G.P. Rao, President SSRP and
Editor-in-Chief, Sugar Tech awarded Lifetime Achievement
Award - 2011 for the year 2011 to Prof. Yang-Rui Li, China and
the Scientist of Year Award to Prof. Hong He, China.
On 24th November, 2011, all the delegates visited Simbaholi
Sugar Complex, one of the most modernized and high tech
sugar Complexes. Since 1933, Simbhaoli has played a key
role in making life a little sweeter on a daily basis. Simbhaoli
Sugars is a technology company with a business mix that
spans specialty sugars, quality liquor, technology consultancy,
co-generated power, extra neutral alcohol (ENA), ethanol and
bio-manure. As India’s largest integrated sugar refinery, the
company has pioneered path-breaking innovations in sugar
refining (Defeco Remelt Phosphotation and Ion Exchange
technology), high value, niche products (specialty sugars) and
clean energy (ethanol). The event was organized by Dr G.S.C.
Rao, CEO, Simbhaoli Sugars, India. The delegates also
visited sugarcane fields and advanced high yielding Indian
sugarcane varieties.
Visit to Taj Mahal
At the brink of dawn when the first rays of the sun hits the dome
of this epic monument, it radiates like a heavenly abode,
cloaked in bright golden. And then at dusk, basking in the glory
of moon, it shines like a perfectly carved diamond; appearing
as if straight out of some magical tale, leaving the viewers
awestruck by its sense of grandeur. Nothing short of an
architectural marvel, no wonder it stands proud at being one of
the Seven Wonders of the World. IS-2011 organized a grand
trip to Agra, City of Taj Mahal, the delegates were astonished
yet delighted to see the beauty of Taj Mahal. Everyone enjoyed
the trip which was ended with shopping of souvenirs.
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SUGAR INDUSTRY EVENTS : GLOBAL ROUND UP
Global Sugar Production-Consumption
Global sugar prices, which fell 18 percent this year, may
remain “under bearish pressure” until the end of the season
that started last month because of a rising surplus, according
to the International Sugar Organization.
Global supplies will be 6.2 million metric tons higher than
demand in 2012-13, up from a previous forecast of 5.9 million
tons, the London-based sugar group said in a quarterly report
e- mailed today. That follows a surplus of about 7 million tons a
year earlier, according to the report. Global production will
climb to a record 177.6 million tons this season as output
expands in top producer Brazil, the ISO said.
“In 2012-13, a record high global total can be largely attributed
to a projected recovery in the world’s leading producer,” the
ISO said in the report. “World market prices could remain
under bearish pressure until the end of the current October-toSeptember crop cycle.”
Global sugar consumption will be 171.4 million tons in 201213. That is higher than 168.1 million tons in 2011-12 and lower
that the group’s August forecast of 171.5 million tons.
Stockpiles at the end of the season will be 5.3 percent higher
than previously estimated at 66.3 million tons, the ISO
estimates. Inventories were 65.3 million tons in 2011-12.
“Assuming that most of the projected trade surplus well in
excess of 5 million tons is added to stocks at the end of the
season, the stocks-to-consumption ratio would rise above 40
percent,” the ISO said. “The period of low stocks environment,
one of the main market characteristics for four seasons from
2008-09 to 2011-12, is likely to be over.”
Sugar output in Brazil will climb to 38.5 million tons in the 201314 season that starts there in April, the group forecast. That
compares with 36.1 million tons a year earlier. The sugar-cane
crop will be 617 million tons, “in line with the previous record
output of two years ago.”
Sugarcane based Jet fuel
Brazilian regional jet manufacturer Embraer works alongside
engine manufacturer General Electric (GE) and Amyris, which
together with Brazilian airline Azul staged the first-ever
sugarcane fuelled jet flight just prior to the UN’s Rio+20
Conference held in 2012. The innovative renewable jet fuel
produced from Brazilian sugarcane, which had been produced
by Amyris in partnership with the Brazilian sugar and ethanol
producer São Martinho, required no modification to the
aircraft. This fuel reduces carbon dioxide emissions by 82
percent and is due to be available in the domestic market
within a couple of years. Produced on an industrial scale, it has
the potential to replace approximately 20 percent of the jet fuel
produced from fossil fuels that are used annually by Brazil.
Sugarcane is also a key feedstock being analysed for its
potential for commercial jet fuel production, in an effort led by
aircraft manufacturer Boeing, which recently expanded its
presence in Brazil and established biofuels for aviation as one
of its priorities in the country.
Sugar heals wounds faster than antibiotics
Too much sugar may be harmful for the waistline, but it could
help heal wounds faster than antibiotics, says a new research.
The study found that granulated sugar poured directly into bed
sores, leg ulcers and even amputation promotes healing when
antibiotics and other treatments have failed.
The sugar draws water from the wound into a dressing
accelerating the healing process, which is prescribed in
African folk medicine, said Moses Murandu, senior lecturer in
adult nursing at Wolverhampton University.

Sugarcane based Bioplastic Industry growing fast
Bioplastics represent an innovative way of using sugarcane
bagasse. If investments are made as planned, then in a short
time bioplastics will represent a significant revenue source for
mills. It is called “bio” because it comes from natural sources,
and is biodegradable. Studies indicate that in up to 180 days all
traces are eliminated from the environment. Thanks to these
characteristics, bioplastics are prized in the organic market.
The estimated annual worldwide demand for this new product
already stands at 600,000 tonnes, at a price estimated to be
15% to 30% higher than the conventional product. According
to the European Bioplastics Institute, almost 331,000 tonnes
of bioplastics is produced, representing less than 1% of
synthetic plastics produced annually.
Braskem, a company from Rio Grande do Sul State, currently
has production capacity of approximately 12 tonnes/year in its
pilot plant, and has announced investments to begin
producing 200,000 tonnes/year by 2011. Dow Chemical
announced it was creating the first ethanol chemical complex
with production projected at 350,000 tonnes/year as of 2011.
And Coopersucar, working in partnership with the Solvay
Group of Belgium, is set to produce 120,000 tonnes in 2010
according to the Brazilian Industrial Development Agency. If
investments planned through 2010 do in fact materialize, the
ethanol chemical industry will require 650 million liters of
ethanol.
Solazyme and Bunge producing sugarcane-based
renewable oils
Solazyme is a California based biotech company which has
developed a platform to create renewable oils by increasing
the production of oil by microalgae. This renewable oil serves
as raw material for a wide range of products such as dieseland
jet fuel as well as it is used in the food and cosmetics
industries.
In April 2012 the firm formed a joint venture with the
multinational agribusiness company Bunge to produce
renewable oil and take a step toward large-scale fuel
production. Under the name Solazyme Bunge Produtos
Renováveis Ltda. the joint venture will begin operations in the
second half of 2013. The production facility adjacent to
Bunge’s Moema sugarcane mill in Brazil will have an expected
annual production capacity of 100,000 metric tons of oil. The
facility will utilize Solazyme’s renewable tailored oil production
technology, coupled with Bunge’s sugarcane supply and
processing capabilities, to produce sustainable tailored
triglyceride oils for use in oleochemical and fuel applications in
the Brazilian domestic market.
The scourge of drought in Indian states
Drought in several sugarcane-growing regions in Maharashtra
and Karnataka, two key producing states, following erratic
monsoon rains in 2012 has affected fresh cane plantings and
will impact availability. The October-December rains in the
growing regions have been none too good either.
Barring small pockets where water availability is better,
farmers in the two states are not very confident of planting
cane and were contemplating shifting to other less waterintensive crops, industry officials said.
Maharashtra is likely to produce about 6.5 million tonnes of
sugar in the 2012-13 season, down from 8.95 million in the
previous year, according to current industry estimates. Cane
crushing will last until March as crushing began late this year.
Sugar prices are currently trading near their cost of production.
Analysts expect domestic prices to rise further after the
crushing season tapers in March. There could be further
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market corrections if the sugarcane plantings in India are
lower than normal.
The festival months of August, September and October, when
consumption peaks, could see high sugar prices if the
sugarcane acreage falls below 5.0 million hectares. Greater
diversion of sugar for jiggery and khandsari can add to the
price spiral.
National SugarFest 2012 celebrated at Indian Institute of
Sugarcane Research, India
The year long celebration of IISR Diamond Jubilee Year-2012
started with colourful “National SugarFest” on March 23-24,
2012 organized at the institute campus to bring researchers,
producers, processors and consumers on a common platform
for increased exchange of ideas and resources. Chief guest at
inaugural function of the Fest Mr Kamran Rizvi, Cane
Commissioner, Govt. of Uttar Pradesh appreciated the efforts
of the institute in bringing farmers, industry personnel,
government agencies and consumer under common umbrella
by hosting “National SugarFest – 2012”. On the occasion, Dr.
S. Solomon, Director, IISR promised the good pace of
technological development for sugarcane farmers in future.
Innovators from sugar industry and progressive cane growers
were honored for their contribution in overall development and
improvement of the industry and sugarcane.
A farmers' awareness programme on PPV & FR Act was also
organized on March 24, in which Dr. G. B. Singh, Ex. DDG,
ICAR, New Delhi was the chief guest and Dr. S. Solomon,
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Director, IISR chaired the session. Major attractions of
“National SugarFest” were :
Live Demonstration/Exhibition of IISR technologies and
n
exhibition stalls of 40 organizations.
Agro Tourism: About 1000 children enjoyed the ride of
n
bullock/horse carts to IISR farm on both days of Fest.
Kisan mela: About 1000 farmers visited Kisan Mela.
n
Competitions for Students/Children: Competitions like
n
debates, “seeing is believing”, drawing, Just-a-minute,
cane chewing, dance, collage making, frog race, fancy
dress were organized for different age groups in which
about 1000 students/children participated and numerouno were honored with prizes.
Competitions for Housewives/Working Women/Girl
n
students: Competitions like innovative food products
made from jaggery or sugarcane juice, Mehandi, Music
Chair, Housie were organized in which more than 300
ladies/students participated with full preparation and
enthusiasm.
n
Food Court: About 30 stalls on different food items were
made available to visitors.
n
Cultural Evenings: Cultural evenings on March 23 & 24
were organized to bring common man closer to the
institute.
The electronic and print media gave huge publicity to the
National SugarFest.
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PUBLICATIONS OF IAPSIT
1.

2.

3.
4.
5.

Sugar Tech - An International
Journal of Sugar Crops and
related industries, Published
quarterly by Springer.
Sustainable Sugarcane and
Sugar Production
Technology (Eds. : Yang-Rui
Li and S. Solomon) China
Agriculture Press, Beijing,
China, 2004, Price US $ 80.

Technologies to Improve Sugar Productivity in Developing Countries (Eds. : Yang-Rui Li and S. Solomon) China
Agriculture Press, Beijing, China, 2006, Price US $ 80.
Meeting the Challenges of Sugar Crops and Integrated Industries in Developing Countries (Eds. : Yang-Rui Li, M.I.
Nasr, S.Solomon and G.P. Rao) Engineering Press Co., Cairo, Egypt. 2008, Price US $ 100.
Balancing Sugar and Energy Production in Developing Countries: Sustainable Technologies and Marketing Strategies
(Eds. Yang-Rui Li M.K. Srivastava, G.P. Rao, Priyanka Singh, S. Solomon, Army Printing Press, India. Price US $ 125.

BOOKS ON SUGARCANE AND SUGAR INDUSTRY
1.

Sugarcane : Production Management & Agro-Industrial Imperatives: Eds. S.Solomon, S.S. Grewal, Yang-Rui Li,
R.C. Magarey & G.P. Rao. International Book Distribution Co., India, Price US $ 200.00

2.

Sugarcane Crop Production & Improvement: Eds: S.B. Singh, G.P. Rao, S. Solomon & P. Gopalasundaram, Studium
Press LLC, USA 2009 Price US $ 125.00

3.

Sugarcane Crop Management: Editors: S.B. Singh, G.P. Rao & S. Eswarmoorthy, Studium Press LLC, USA 2003, Price
US $ 125.00

4.

Sugarcane Pathology Vol.I. Fungal Diseases: G.P. Rao, A. Bergamin Filho, R.C. Magarey & L.J.C. Autrey, Science
Publishers,Inc, USA Price US $ 86.00

5.

Sugarcane Pathology Vol.II. Virus & Phytoplasma Diseases: G.P. Rao, R.E. Ford, M. Tosic & D.S. Teakle Science
Publishers Inc, USA, Price US $ 60.00

6.

Sugarcane Pathology Vol.III. Bacterial and Nematode Diseases: G.P. Rao, Philippe Rott and
S. Saumtally, Science Publishers Inc, USA Price US $ 95.00

7.

Cane Sugar: Production Management: Eds: S.Solomon, H.N. Shahi, A.P. Gupta, G.P. Rao and B.L. Srivastava,
International Book Distribution Co., India , Price US $ 50.00

8.

Sugarcane: Agro-Industrial Alternatives (Eds. G.B. Singh and S. Solomon) Oxford IBH, India,
Price: US $ 50.
Contact e-mail: gprao_gor@rediffmail.com, secretaryiapsit@gmail.com
Please add Packaging & Postal Charges of US $ 25 for each book.

IAPSIT : VISION IN ACTION CD
Proceedings of IAPSIT
International Sugar Conferences
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Special Electronic version CD containing Activities of IAPSIT and
Proceedings of IS-2011, IS-2008, IS-2006 and IS-2004.
l IAPSIT - Vision and Mission
l Publications of IAPSIT
l Books on Sugarcane and Sugar Industry
l International Sugar Conference IS-2004 & 2006 - Brief Report and
Contents
l Sugar Tech Journal : Scope and Instruction to Authors
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Price US $ 100 inclusive of postal charges.
Contact : Dr. S. Solomon, Secretary IAPSIT <drsolomonsushil1952@gmail.com>
Dr. G.P. Rao, Publication Editor, IAPSIT <gprao_gor@rediffmail.com>

Contact :
Dr. S. Solomon
E-mail: presidentis2011@gmail.com; drsolomonsushil1952@gmail.com

US$ 100
` 2000
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FORTHCOMING EVENT

International Workshop on Farmers Friendly Agri-technologies for Enhancing Sugarcane
Productivity in Developing Countries
11-13th March, 2013
Guangxi Academy of Agricultural Sciences (GXAAS)
and Sugarcane Research Center, Chinese Academy of
Agricultural Sciences (SRC-CAAS) and IAPSIT are
organizing an International Workshop on Farmers
Friendly Agri-technologies for Enhancing Sugarcane

Productivity in Developing Countries in Nanning (P.R.
China). This
Workshop
will provide a unique
opportunity for sugarcane researchers,
extension
officers, cane managers, from developing countries to
share their views and experiences on ITK and low cost
farmers friendly agro-technologies for improving
sugarcane productivity, especially in smaller farms. The

workshop is likely to be attended by nearly 200 delegates
from over 10 sugarcane producing countries.

Theme Lectures
l

Productivity gains through recycling of distillery
effluents in sugarcane fields

l

Biological nitrogen fixation in sugarcane:
Reaching to farmers

l

Cost effective farm technologies for enhancing
sugarcane productivity

l

Technologies to recycle sugarcane crop residues
for improving soil health.

l

Low cost strategies to minimize damages to
sugarcane crop by natural calamities.

l

Biological control of important sugarcane
diseases

l

Providing better crop management and
harvesting facilities to farmers through GIS &
GPS

l

Sugarcane cultivation in Vietnam

l

Farmers friendly methods to control insect-pests
of sugarcane

l

Efficient water management technologies for
sugarcane cultivation

l

Sustaining soil fertility
cultivation of sugarcane

under continuous

JOIN IAPSIT TODAY
Membership Options (for 3 years)
Individual members (US$ 50) o Association members (US$ 150) o Institutional members (US$ 300)
Payment: In US$ only (Please add US$ 5.00 for out country cheque as bank collection charges)
Please enclose Cheque/Bank Draft in favour of GUANGXI SOCIETY OF SUGARCANE TECHNOLOGISTS, payable at
NANNING, P.R. CHINA
o

All correspondence should be sent to : Ms. Li-Tao Yang, Treasurer, IAPSIT, Foreign Affairs Office, Guangxi Academy of
Agricultural Sciences, 174 East Daxue Road, Nanning, 530007, P.R.China, E-mail: liyr@gxu.edu.cn,litao61@hotmail.com or
office@iapsit.org, Fax# 00 86 771 2230110, Phone # 00 86 771 3277580
News and relevant information for publication in IAPSIT Newsletter should be sent either to Editor-in-Chief
<gprao_gor@rediffmail.com> or Executive Editor <secretaryiapsit@gmail.com>

Published by : Dr. Yang-Rui Li, President, IAPSIT, Guangxi Academy of Agricultural Sciences, 174 East Daxue Road,
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