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Rajarambapu College of Sugar Technology, Islampur.
COLLEGE DEVELOPMENT COMMITTEE

Sr. Member Category Name Position Held
No.
1 | Chairperson of the Management or Shri B. D. Pawar Chairman
his Representative
2 | Secretary of the Management or his Shri U. B. Pawar Member
Representative
3 | One Head of Department Shri V. R. Kaledhonkar Member
Dr. S. G. Patil Member
4 | Three Teachers Smt. S. S. Swami Member
Miss .D. V.Jadhav Member
5 | One Non-Teaching Employee Shri S. B. Chavan Member
Four Local Members Member
Education Dr .H. T. Dinde
6 Industry | Mr. Sharad F. Kadam Member
Research | Prof. Dr. S. V. Pore Member
Social Service | Dr.R. K.Mane Member
7 | Co-Ordinator IQAC Mr. R. M. Pawar Member
President and Secretary of Student Miss. N.D.Thorat Member
8 | Council
9 | Principal of the College M. A.V.Magdum Member
Secretary

INTERNAL QUALITY ASSURENCE CELL

Sr. No. Name Designation

01 Mr. A. V. Magdum Chairman

02 Dr. S. G. Patil Teacher Representative

03 Smt. S. S. Swami Teacher Representative

04 Mr. S.S. Arekar Teacher Representative

05 Smt. D. V. Jadhav Teacher Representative

06 Mr. U. B. Pawar Management Representative
07 Mr. S. B. Chavan Administrative Representative
08 Mr. S.Y. Chavan Local Society Representative
09 Mr. S.S. Pawar Alumni Representative

10 Mr. S. F. Kadam Industrial Representative

11 Mr. A. B. Kumbhare Student Representative

12 Mr. A. B. Khot Stakeholder Representative
13 Mr. R. M. Pawar NAAC Coordinator
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Krushival Shikshan Prasarak Mandal’s

RAJARAMBAPU COLLEGE OF SUGAR TECHNOLOGY, ISLAMPUR

Faculty

SrNo| Staff Name Qualification Post

1 | Dr. A.N.Basugade | M.Sc.Ph.D CEO

2 | Mr. Kaledhonkar V.R.| B.Sc. ANSI (Sugar Tech) Technical Director

3 | Mr. A.V.Magdum B.E. Instru. ME, M.Sc. |/C Principal

4 | Mr. M.L. Kadam B.Sc. ANSI (Alcohol tech) Head of Dep. Alcohol Tech

o | Dr. Patil S.G M.Sc. Ph.D Asst. Professor

6 | Mr. Mujawar A.B. M. PE.d. NET/SET Physical Director

7 | Mr. Pawar R.M. M.Sc. Sugar Tech Asst. Professor

8 | Miss. Swami S.S. M.Sc. Microbiology Asst. Professor

9 | Smt. Magdum A.N. ME (Chemical) Asst. Professor

10| Smt. Arekar S.S. M.Sc. Sugar Tech Asst. Professor

11| Mrs. Jadhav D.V. M.Sc. (Organic Chemistry) Asst. Professor

12| Miss. Pawar.S.J. M.Sc. Microbiology Asst. Professor

13| Mr. Pawar M.P. B.Sc. AVSI (Alcohol tech) Asst. Professor

14| Mr. Tanekhan S.H. | B.Sc. AVSI (Sugar tech) Asst. Professor

15| Mrs .Kumbhar A.A. B.A. Asst. Librarian

16| Mr. Patil B.N. AVS| Sugar Engg. Asst. Professor (CHB)

17| Mr. Sawekar N.R. B. Tech... AVSI. (Sugar Tech) Asst. Professor (CHB)

18| Mrs. Kharat B.B. M.Sc B.Ed (Mathematics) Asst. Professor (CHB)

19| Miss. Jadhav V.V. M.Sc. Physics Asst. Professor (CHB)

20| Mrs. Patil j. M.Sc. Botany Asst. Professor (CHB)

Non Teaching Faculty

Sr. Staff Name Qualification Post

No
01 Smt. Pawar A.U. B.Com. Head Clerk
02 Mr. Chavan S.B B.A. Jr. Clerk
03 Smt .Pawar. S.J. B.A. Jr. Clerk
04 | Mr. Patil JV B.A. Lab. Assistant
05 | Mr Patil UN B.A. Peon
06 Mr. Kamble P.M. 12" Peon
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INNOVATION AT WORK, ALWAYS! ULEX

INDUSTRIES PVT. LTD.

AN 150 9001:2015 COMPANY

SALIENT FEATURES

» Supply of Innovative, Energy Efficient & Worldwide Patented CMR Mill

» More than 135 references in India & Abroad within a span of two decades.

» Complete sugar plant with Co-generation on turn-key basis.

» Around 20 national & international Patents for Ulka innovative equipment.

o Complete operational know-how of sugar plant from cultivation to final product
with our own two sugar plants in India and Africa.

» Strong design base with independent in-house CAD/CAM design & analysis.

o State-Of-The-Art Independent & fully equipped manufacturing facilities.

» Successful installation of Complete Sugar Plant on Domestic & International level

_’t\\, G'L%BAL PRESENCE
WY

Corporate Office: ‘ Contact Us:

K.G. Mansion, ® +91 913 000 0345
2nd & 3rd Floor, +91 20 2551 0118
1233, Apte Road, +91 20 6500 8118
Pune. 411004 The Technology That Works, = info@ulkaind.com

Maharashtra, INDIA. & www.ulkaind.com

Performance That Matters
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SHRIJEE REFINED SUGAR PLANTS
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+ Shrijee manufactures & supplies world-class Turnkey SHRIJEE GLOBAL CLIENTELE
Refined Sugar Plants ranging from 100 to 2,500 tons/day
capacity

s Shrijee converted two sulphitation plants to SULPHUR-
FREE sugar production for Bannari Amman Sugars (India) IR

» Our prestigious client list includes: NIVL (Vietnam),
Kamdhenu (Cambodia), Thiru Arooran (India), Bannari it
Amman (India), Dharani Sugar (India), SNJ Sugars (India)

and many more

CANADA ®
® CHINA
® ALGERIA BANGLADESH
EGYPT ¢ P“K'S“N © THAILAND
.
NIGERR H PEHOPIA  PHILLIPPINES
oKENVA
scuvaNA  GHANA® oo SRILANKA  ® CAMBODIA
o
ECUADOR TANZANIA |NDONES‘A
MALAWls o MAURITIUS

.SMZ!LAND

SHRIJEE PROCESS ENGINEERING WORKS LTD.

A-505, Dynasty Business Park, Near Chakala Metro Station, J.B. Nagar, Andheri-Kurla Road, Andheri (E), Mumbai 400059. INDIA.
Tel.: +91-22-40501000 | Mobile: +91 9821055922 | Email: sales@shrijee.com | Web: www.shrijee.com
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Equipments: St Led.

AR IILIEMORLD Hot Raw Juice Screening system

This ORIGINAL Invention by Snuimn is honoured with,

e Unique equipment of the year 2015-16 by Bharatiya Sugar.

¢ J.P.M.A. Gold Medal Award 2016 for best paper published in
SISSTA, Chennai.

* Innovative Invention S.T. Taskar Award 2017 by Marathi
Vidnyan Parishad, Mumbai.

e The G.S. Parkhe Award for Innovation in Entrepreneurship —
2019 by The Mahratta Chamber of Commerce Industries
and Agriculture (MCCIA).

e Record highest 34 nos. installations at 23 Sugar factories.

This “patent applied” equipment/system allows highest 97% fibre removal from mixed juice with a residual fibre
content of 0.2 to 0.3 g/ (200-300 ppm) in the mixed juice. This results into sugar colourimprovement by 10-20
I.U. and saving of Rs. 8.5 per ton of cane crushed and multiple benefits like reduction in turbidity and viscosity of
juice.

Production of “Sulfurless Sugar” Recently installed and successfully commissioned a total
package of “raw sugar melt clarification and filtration
system” for production of “Sulfurless Sugar” comprising of
raw sugar melter, totally closed construction Rotary Screen
for melt screening, melt clarification system, melt filtration
system using fully automatic deep bed (mixed) filters and
three stage scum desweetening system at M/s. MRN Cane
Power (India) Ltd. (A Unit of Nirani Group) Badami,
Dist: Bagalkot achieving excellent performance results.

‘ ﬂln
OW Re

World record highest 641 installations all over Highest 37 nos. of Suviron’s Low Retention Time Juice
the world. Clarifiers— SLRTC including 6 nos. exported.

Highest 99 nos. exported to various countries.  Achieved a high juice flow rate at latest installed SLRT
Two stage Rotary Juice Screening System clarifier exhibiting consistently best performance results.
achieving lowest 0.7 — 0.8 g/l dry fibre in Similar feature SLRTC is recently commissioned at
screened juice. M/s. MRN Cane Power (India) Ltd. (A Unit of Nirani Group)

and M/s. Twentyone Sugars Ltd.

We also specialize in :

* Filtrate Clarification System by sedimentation - the only “system" having a unique feature of producing
clarified filtrate - best for sending directly to evaporator.
* Decanter System for muddy juice treatment - Highest 13 installations.

G -120, M. I. D. C,, Industrial Area, Ahmednagar - 414 111. Maharashtra (India)
Tel.: +91-241 -2778711. Cell : 9158898906, 9158898901

E - mail : contact@suviron.com | Web : www.suviron.com




fafay IuhH
BIdHId ASRIEY UIet® St

ST 2 AERTS et BIdHId ASTRMIEY UIet® St



















oy i i g e | L)




oy i e g e | L)

dft IOT 31Te, & |ITATeT et 2l ged Ad. BIevT doet dien GE uifeer
aTTel. aeiet oft qore ATSIeTaTeTT, qoTeT ouTd, UT0dTd, edd HTfOT 37el gored
erdterd dd arded 3ieral. oft Feurn daefoar — wed uoT erfmenc .
3{oof fatmred @l ait U0t ool Bal. T Slo, Cletrd TTE HTIOT dret areid eairel!
JTeit €t a6 UTgel ULy Dl e, de Gt e Sl Beu asl dide e
3Te, 3TPIETT TTal.

ait 3fderd BeaT e —SamI i qoTed Slod el efeiaUciids, dotel asit
JufeRrdt crodr 3d ofrel. 3t gdr, urofl, ardt, 3reot 3for gore erdterdet fofeiala
daedl. ATl olTd Udhel o] ot dfeTtd fdil eTee Jdfed; T gl 24e &y
affduer fidtaet @G 3e. 7t Feurs daefear—siiaadr 3 eneficre.

dTTeTT Sfaere dotarea sfaerenien fodiddt e 3me. gedide wid iaeet
fofarfor gruan3imeitet st 3ifedard eidl. Toueliy, T vdorar 3elsie! oif faeTafoT
f5TeTan 3iTe. P aTueTaT, 3eTrar 31101 NuTee fdioiet o aft fgfdaimsiome
yichdgTe efumeid edd-dt Hfdgat foiaiior ded!. €rd asit erhi—3iged ur 35,

ATUTET! AT 3Heicel B BRIl ot deu]ord Ulfee. Wi, BleteT,
[ LV A 4 B | e e O e g e s el Pl S T Y| S o B
ofeft, fersigdiaeume Alfed—e @i dsATfdeead e s Jad 8ld. 70T 8 g
3(Uf 31T, BTEUT ATUTHTET € IS dad eTPTe Ol Helld gaefedT i oTefal,

dore erdterd it effauu! eredl—fdelNd: Tdofeiedid. T1e Agpiaaier
GEUoT 3NchededT FTOTRAT HTaTe HACTATfRIdTd qofd HTEId 3quf 31Te. 3iouird
faecer, MNUTGCITT 2NN0T, AT Tideterd ‘B’ @ 'K’ T HNHUT & rdl 3Tde! of lddl
oedl. T Ufadre et dode 0qudTae! 3TaTal dletraT diel 3MTe.
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dTeTaTeT edTeTeepatd dfst ellel 3cdd diecdrd e, foudat
(Fermentation) €l WfchaT 3aTeafeidd HerdT 3iTe. Tat, i3, eiiurd!, §5, argoi—aT
et faifdid e oo fhaidad e ala.
qoTean f5iaide ST uTraT Ta e et 21 digetd caeieil 3iTe foreifean
faemeT gaTeNae! it v forsTda BrarTTe 3iTe. 31 eiiid T HUEcel el ool Yoel
dirdiaTd) factier Beul, Bdel @ aildgistel Ugh TleL 0qul, Tfdioitd! Sutdar drgqul—el
TIECTel ot TTaTfUTuu UTe ursal.
I 7ot fhaeileTeeea Fighaigre aft eldietr sitdel cal. 3efoid fdatreilol
i g 7 T M e B 0 g o R S i O G R R L R
e ot HeluoTar defdg oew! e, goefeial, ictamaifcas, Toglised Il
foifaidta ameT SuATEN.

U fqeuT YeNUT dhait HeudTeol aralfeaifsrelsTeneda yihaide: o diha
3Te TeTET FTuLE A0 dATsTdte] ofld Hqefoiae 3deigol e, Eaaar Heid, gfud
Tofl, 3 feoterror AT TN disaTdlel Glel dacfediol UIad deidard. ey st
aTe]of UfefeerdtaT 3ieral. JuTena) fadadlel aPTel, d¢ ot eedIdt oedl; goiel &al, ae
&ec.ail oTeTel e, UUT d1Tal 3ifeded faeret 3ime. asnferdrd Fideram 3quf 31Te.
FEUol et o erTiY Yeild of HaTTdT, Fideirar iTeeeial FeU]el UTel. Breut ait
6T 3], e AT T THTA T HTaTTdeiell 3MTe.

3feece OT. ferear e edrdft
AEhIld  caaiait  faaHmT
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afTedtar fopden SfdeTend e diefel edmlg Siiel, TuT
“®Heel QoT” FEU[el oedcll F0MeT dlegiePT et € oield o
oedl. crdt deruit € b fadegedt daffed ofrel, de dt Tde edw
UTEUTIT TeUTTETr JeUTert 3.

EloitaT TodT 7 Tet 1981 BI3it Seedsdreiet et Je e
T PCd FAATTY €N, clerorquit Haiictm fhdoedern Gealerdt ied
3{1dS €ldl. @ 2o Beale ciders Meldiue eldl. A I Bidel
cTd T Ul UTgel cTeTl fhdedttd! fahediue Feufel Wardetl i
3TIOT SefoTd Tl ATt PP oid JouT fdale.

Hlaflel Fedidiel Tfoid eeide fihde Wodel dodd
(et TUT e eefl wes fAwed aeld. oTe 31uedT Gealen
EIdaNe elquaTenst vead cieft (feefehT fadie vaemfdole) Feue
alide! derdl ePTeil. feaemie ailae! 3f0T Ieacdm dold Held—er
crdt feotaaf sttt eidar, 3sauft, 3o ifeifard aifas 3refotel
DT 2Te dToTeil aiel.

T dHAeoiad B 3iede faHmiel. 2004 el gt aedrd
&HTd fofds Sieit. Hodrdtd efeial Bred Jered! el olleld, ToT 2005
Tl UTfhedTol(dee; olol 148 HTdT debol ePTeTT cTef ayel .

2007 Tt Hiaitell aTedta iU dufurets fHored. @ eid

EdTATgIe 0T 3G foufaeidddm el SaTel 3ieid ol
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fas7dids oicl. T aigadtediell 8ffedlel 2007 T ¢-20 des @y, 2011
1 doTs des O 30T 2013 7 UfeUdedd FItt fideit. 2011 1 des ou
BIATeioTe] el ATecict fdafdt Sedie el Urld HediaredT deld
f5idd 3Me.

Hioftdt eaTferad Feurs otuT YePmdel iid erevard! !
&{aTerT. T BT HreiTederd folufg Hd oifel. diereiae el fhar
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In academic life, success is often measured by grades, ranks, and
achievements. From school to college, students are conditioned to believe that
consistent success is the only path to a good future. However, what is rarely discussed
is the importance of failure—and how it shapes an individual more profoundly than
SUCCesSs ever can.

Rahul was considered a bright student throughout his school years. He
consistently scored well and was always among the top performers in his class.
Naturally, everyone expected him to excel in college as well. With high expectations
from his family and teachers, Rahul entered engineering with confidence.

However, things did not g0 as planned.

In his first year, Rahul faced unexpected challenges. The subjects were
more complex, the competition was tougher, and the environment was entirely new.
Despite putting in effort, he failed in one of his major subjects. For the first time in his
life, he experienced academic failure.

The result was not just a mark sheet with a failed subject—it was a blow
to his confidence. He began doubting his abilities, comparing himself to others, and
feeling left behind. The fear of judgment and disappointment weighed heavily on him.

For a while, Rahul avoided confronting the situation. But deep down, he knew
that running away would not solve anything. Gradually, he decided to face his failure,
not as an end, but as a learning opportunity.

He started analyzing where he went wrong—Ilack of conceptual
understanding, poor time management, and overconfidence. Instead of blaming
circumstances, he took responsibility. He changed his study methods, sought help
from professors, and began practicing consistently.

More importantly, Rahul changed his perspective. He stopped seeing
failure as something to be ashamed of and started viewing it as a part of growth.The
next semester, he appeared for the same subject again. This time, not only did he
pass, but he performed exceptionally well.
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The subject that once defeated him became one of his strongest areas.Years later,
when Rahul looked back, he realized that failing once had taught him lessons that no
success could have. It made him resilient, disciplined, and self-aware.This story
highlights an important truth—

failure is not the opposite of success; it is a part of it.For students at the
graduation level, it is essential to understand that setbacks are inevitable. What truly
matters is how one responds to them. Instead of fearing failure, one should embrace
it as a stepping stone toward improvement.In the journey of growth, failure does not
define you—your response to it does.

Ayush Kumbhare
B. Sclll
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Optimization of fermentation parameters to produce wine from Dragon fruit sample
using Saccharomyces cerevisiae spp”
Author : D.V. Jadhav
Rajarambapu college of Sugar Technology, Islampur
Abstract-

Dragon fruit grows at the Hylocereus cactus, additionally referred to as the Honolulu
queen, whose vegetation most effective open at night. The plant is local to southern Mexico and
Central America. Today, it's far grown all around the world. It is going via way of means of many
names, such as pitaya, pitahaya, and strawberry pear. The maximum not unusual place sorts have
brilliant purple pores and skin with inexperienced scales that resemble a dragon for this reason the
name. The maximum extensively to be had range has white pulp with black seeds, alevin though a
much less not unusual place kind with purple pulp and black seeds exists as well. Another range
known as yellow dragon fruit has yellow pores and skin and white pulp with black seeds. This
study targets to offer a top level view of the distinct species of Saccharomyces cerevisiae,
specializing in their characteristics, taxonomic distribution and their useful function withinside the
industry, particularly in terms of Dragon fruit wine manufacturing and products.

Key words- Dragon fruit sample , Saccharomyces cerevisiae spp. Sugar .
Introduction -

Dragon fruit (Hylocerus undatus), brought as a brand new crop in low rainfall region and
rocky barren land, is gaining speedy reputation among farmers. It is a nutritious fruit with plenty of
makes use of as pulp, which represent 70-80% of the ripe fruit. Dragon fruit is especially to be had in
3 versions viz., crimson pores and skin with white pulp (Hylocereus undatus), crimson pores and
skin with crimson pulp (Hylocereus monacanthus formerly referred to as H. polyrhizus) and yellow
pores and skin with white pulp (Hylocereus megalanthus formerly referred to as Selenicereus
megalanthus). The redfleshed styles of dragon fruit are especially wealthy in antioxidants. It is
understood to save you colon cancer, diabetes and neutralizes poisonous materials along with heavy
metals; lessen 1dl cholesterol and excessive blood pressure. It is wealthy in nutrition C, phosphorus
and calcium. The flavour of the fruit resembles to kiwi fruit. Fruits are low in fats and wealthy in
minerals with the most suitable Brix fee of 15-180Bx. It is extensively used as fruit salad in big
name inns and restaurants. It may be processed to variety of commercial merchandise along with
juice, jam, syrup, ice cream, yogurt, jelly, preserve, sweet and pastries. The crimson and crimson
pulp of dragon fruit is used for extraction of herbal colours. The flower buds of dragon fruit are used
to make soups or jumbled together salads. This bulletin gift the botanical characteristics; dietary
and health; financial and social importance; cultural practices and financial evaluation of dragon
fruit cultivation in India.

Botanical Speciality of dragon fruit Some of the botanical traits of the plant are referred to
below.
Hylocereus undatus is a mountain climbing vine cactus species of the own circle of relatives
Cactaceae. It is is a quick growing, epiphytic or xerophytic.
It is certainly considered one among 15 widely wide-spread Hylocereus species. While lots of
those have decorative price due to their flowers, handiest 5 are essential as fruit producers.
Common names such as "dragon fruit', 'pitaya’ and 'pitahaya’ are general terms, which
encompass numerous species of columnar and mountain climbing cacti. They are regularly
implemented to species aside from H. undatus too and commonly consult with the end result in
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*1t 1s taken into consideration local to southern Mexico, the Pacific coast of Guatemala, Costa
Rica, and El Salvador. It is now commercially cultivated and extensively disbursed during the
tropics and a few temperate regions.

*Stems are triangular, three-sided, despite the fact that occasionally 4- or 5-sided, green, fleshy,
jointed, many branched. Each stem phase has three flat wavy ribs and corneous margins can be
spineless or have 1-three small spines.

*Stems scandent, creeping, sprawling or clambering, up to ten m long. Aerial roots, which can
be capable of take in water, are produced on the bottom of stems and offer anchorage for stems
on vertical surfaces.

*Flowers are 25-30 cm long, 15-17 cm wide, nocturnal, scented and hermaphroditic; however, a
few cultivars are self-compatible. Dragon fruit contains several types of antioxidants. It is low
sugar fruit but hazardous heath effect on human being so using for wine production.

Material & Methods

The dragon fruit', or 'pitaya’ and 'pitahaya’ sample for dragon wine production were obtained from

coastal region of Maharashtra .The freshly trapped dragon samples were collected in wash with

water sterile .cutt into small pices crushed it prepaed the juice constration .juice sampling teste Ph of
sample was determine at sampling sites using a portable Ph meter . to check juice acidity and suagr

%

1)Sample collection:

Soil sample was collected from Sakharale Tal-Walwa ,Dist -Sangli, farming soil
collected in sterile container (Daniel ez al.2021).

2) Enrichment of sample:

soil sample was enriched by Malt glucose yeast and peptone Broth In 1week
incubation period ata 30°©room temperature. .( Daniel e al.2021).

3) Isolation method:

Isolation of microorganisms from soil.it was along enriched sample and spread on

MGYP Agar plates Agar plates and incubate at room temperature for 2 to 3 days. (W Scharf et al.

2013).

4.Selection of Microorganism—

In dragon fruit' sample near about 12-16.5% suagr is present in the from sucrose this sugar get

fermentated into sacchromyces cervies and convert to alcohol. The selection of a good yeast strain

having desirable properties is a prerequisite for the quality wine production (Degree, 1993).

5.Maintain Parameter —

Brix of toddy is 18-19°bx ,ph is t dragon fruit' sample for wine production to maintain 4.0-4.5 and

tempreture is 20-22’c

6.Fermentation —

Carried out the fermentation with adding 5% Saccharomyces cerevisiae and at 20-22"continuase

monitring system. submerged fermentation were studied.

7.Racking —

Racking is the process of siphoning the wine into a new,clean barrel. Racking allows

clarification and aids instabilization. Wine that is allowed to age on the lees oftendevelops "off-

tastes". A racking hose
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or tubing is used and can be attached to a racking cone to make this task easier. The racking process
isrepeated several times during the aging of wine. Repeated racking produces the clarity required in
wine, especially ifitis aged in a barrel (Robinson, 2003).

8. Ageing-

The ageing of wine and its ability to potentially improve wine quality for its consumption, is one of
the most important step after wine production (Robinson, 2006). The ratio of sugars, acids and
phenolics to water is a key determination of how well a wine can be age.

9.Sensory evaluation

The sensory analysis of wine is an important parameter indetermining the quality of wines. It
revolves around the taste, feel, aroma and bouquet of the aged wine..

8.Wine quality parameters —

1.Determination of sugar content —

The refractometer was used to determine sugar content of wine. The refractometer
was thermostatic at 20°c and calibrated with distilled water. Then the wine sample apply
evenly onto the surface of the prism and the refractive index was read after 2 min. The sugar
content was determined in each measurement was repeated twice. (Nikola ez a/.,2019)

2.Determination of pH -

pH is measured by using pH meter calibrated with pH 4 and pH 7.

3.Determination of specific gravity -

Weight of empty specific gravity bottle was taken with the help
ofelectronic balance

Where,
A=weightin gm of specific gravity bottle with wine sample.
B =weightin gm of specific gravity bottle
C=weightin gm of specific gravity bottle with water.
5.Colour —Colour of the wine was determined by visual observations.

6.Aroma— Aroma ofthe wine was determined by smelling.

7.Taste— Taste of the wine was determined by mouth feeling
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Result and dissusion -

After incubation to check the staining ,biochemical and marphological
characterization.and identified as Saccharomyces cerevisiae was Acid production,
Galactose Mannitol test were negative and Urease Glucose ,Raffinose ,Sucrose ,Lactose
,Maltose according to the standard guidelines of Bergey's manual of Determinative
Bacteriology volume I

Gram staining of Saccharomyces cerevisiae

Fungal strain S1
Acid production -

Urease +
Glucose +
Raffinose +
Galactose -
Sucrose +
Mannitol -
Lactose +
Maltose +

Biochemical test of isolates
Result of determination of specific gravity —
Specific gravity of palm wine Specific gravity was found in range 0f0.98 — 1.04

Wine Isolatecode | Weight of wine | Specific gravity
dragon fruit wine SI 50.309 0.98
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Determination of sugar content of wine by using refractometer -

Sugar content of wine after fermentation and before fermentation was
determined by using refractometer which shows results such as sugar content after
fermentation is less than that of before fermentation that means yeast convert sugar into
alcohol and carbon-dioxide as a by product.

Wine Isolatecode | Sugar content of | Sugar content of juice
fruit juice after fermentation
dragon fruit wine SI 17% 9%

Determination of pH by using pH meter -

Wine Isolatecode | 11 ¢ fryit juice | Sugar content of pH juice
after fermentation
dragon fruit wine SI 4.5% 2.9%
5.Colour—

Whitish Red Colour of the dragon fruit' wine.

6.Aroma—
Aroma of the dragon fruit' wine was pleasant & Alcoholic.

7.Taste —
dragon fruit' test is sweet and alcoholic.

Conclusions

The study is investigated that showed that dragon fruit' wine is efficient in reducing
disease risk have been performed on rats and not humans. In addition, there are hardly any
properly controlled study on humans to demonstrate the nutritional benefit of the drink.
Furthermore, there is no consistency in the literature on the concentration of the drink that is
beneficial. This may be because the water abundance of the drink varies from location to
location and so the actual concentration of palm wine that will facilitate functional benefits
is unknown. From currently available data, the evidence that supports palm wine as a
multifunctional beverage in humans is weak and needs further research. However,
microorganisms and chemical elements and compounds that support nutritional, health and
reduction of disease risk in well-known functional foods and beverages are present in
dragon fruit' wine.
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Abstract:

Green marketing has emerged as a crucial strategy for businesses striving for
sustainability while meeting consumer demands for eco-friendly products. The dairy industry, a
significant contributor to the economy of Sangli and Kolhapur districts, is increasingly adopting
green marketing strategies to enhance environmental sustainability, improve brand reputation,
and comply with regulatory requirements. This study explores the impact of green marketing
strategies implemented by dairy industries in these districts, focusing on key initiatives such as
eco-friendly packaging, organic dairy production, energy-efficient processes, waste management,

and sustainable sourcing.

The research employs a mixed-method approach, incorporating surveys and interviews
with dairy industry stakeholders, including producers, consumers, and policymakers. The
findings highlight the effectiveness of green marketing in enhancing consumer trust, driving
competitive advantage, and fostering environmental responsibility. However, challenges such as
high implementation costs, lack of consumer awareness, and infrastructural limitations are also

identified.

The study concludes that while green marketing presents significant benefits for the dairy

sector, a strategic approach involving government support, technological advancements, and

consumer education is necessary for its successful adoption. The insights gained can help dairy
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businesses in Sangli and Kolhapur develop more effective and sustainable marketing strategies to

align with global environmental trends.

Keywords Green Marketing, Dairy Industry, Sustainability, Consumer Awareness, Eco-

Friendly Practices

1. INTRODUCTION
Most of the customers are transforming their purchasing willingness for green products,
which are eco-friendly, and healthy for society, human being and family members. Green
Marketing is the marketing of products that are presumed to be environmentally safe, that means
it refers to the process of selling products and services based on their environmental benefits.
Now a day’s purchase behavior also depends upon the sales promotion strategies. Customers are
attracted by various companies by glamorous advertisements, policies provided by seller,

discount policies etc.

India has been leading producer and consumer of dairy products across the globe with
consistent growth in the production of dairy products. Activities related to Dairy productions are
one of the important bases of Indian Rural Economy, which is delivering as an important source
of income and employment. On the other hand, India is the largest country in the world, the
demand of the dairy produce is also high. As compared to other dairy producers in the world, the
milk production per animal is considerably low. Furthermore, almost every dairy produce in
India is domestically consumed and out of which fluid milk is sold majorly. As the country is
accounting for more than 13% of the world’s total milk production, it is world’s largest
consumers of milk and milk products which is consuming almost 100% of its own milk

production, have many challenges and opportunities in India as well as global Dairy Industry.

2. RESEARCH PURPOSE
There are needs of Green Products consumption especially in fast-moving consumer
goods, like vegetables, grocery, milk etc. The present study will focus on analyzing existing
green marketing strategies & impact on purchase behavior of new and existing customers. The

study will be beneficial to the milk industry and society because it helps to create awareness

about the concept of green milk products and green marketing.
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3. STATEMENT OF THE RESEARCH PROBLEM

The dairy industry is one of the most rapidly expanding sub sectors in India. Due to this
rapid expansion of the dairy sector, all the dairy firms in the industry need to develop and
implement sound and competitive green marketing strategies in order to guarantee acceptable
performance in the competitive environment. To consolidate its operations and strength in the
market, green marketing strategies are adopted by this industry. The expansion of current green
marketing practices requires the involvement of microfinance to these industries. The
performance of green marketing is largely dependent on strategic practices. Minimal information
exists on how market forces affect performance of dairy
Industries in India. In addition, previous studies have focused on description only while this
study was analytical to look at relationships between variables. It is in this view that this study
aimed to assess the influence of green marketing strategies on performance of dairy industries in
Sangli and Kolhapur Districts of Maharashtra State. Considering this researcher has selected the
topic entitled “A Study on Impact of Green Marketing Strategies Adopted by Dairy Industries in
Sangli and Kolhapur Districts”

4. OBJECTIVES OF THE STUDY
1. To study the current scenario of green marketing strategies adopted by Dairy Industries in
Sangli and Kolhapur districts.
2. To study the problems faced by dairy industries in the adoption of green marketing strategies.
3. To find out the commonly adopted green marketing strategies and analyzing impact on dairy
industries in Sangli and Kolhapur districts.
4. To study the Factors influencing to purchase green milk products

5. RESEARCH METHODOLOGY
Research Design
The research design is descriptive. The major purpose of descriptive research is a description of
the state of affairs as it exists at present. The study involved describing the current practice

which is adopted by milk processing units, green marketing strategies and to identify consumer

attributes, factors of buying decision making, consumers' market awareness of milk processing
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Data Collection- Appropriate Date was collected at two different levels. 1) Domestic Milk
processing units 2) Customers

Secondary data was collected from the publications, articles, previous study done by the
researcher, internet search, and concerned research institutions of Milk processing Industry.
Various books on marketing strategies were referred for studying the contents of the subjects.
Government rules regarding waste management and recycling norms for sustainable

development from the website were referred to understand green management.

Research Area: The study is related to milk processing units in Sangli and Kolhapur districts
in Maharashtra state. Sangli and Kolhapur districts were selected as they are the biggest districts

geographical area wise having most of the milk processing units in operations in Maharashtra

state.
Sample Size
Sangli Talukas Milk Processing Units Customers
District 10 30 300
Kolhapur Talukas Milk Processing Units| Customers
District 12 30 300

Sample Size600 Customers has selected based on Tarrows Formula as well as 60 Milk

Processing Unit has selected based on Statistical Calculator.

Sampling methad Non-Probability convenience sampling opted for the survey. This method
attempts to obtain a sample of the convenient end-user of milk products, Manufacture of milk

products who are ready to give information.
Statistical tools

The simple statistical tools like frequencies, tabulation, percentages, averages etc. were used as
per the requirement of the data for analyzing the data. Suitable statistical tools have been used to
draw inferences using Statistical Package for Social Sciences (SPSS). The statistical test used for

testing hypothesis

6. SCOPE OF THE STUDY
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The researcher has restricted the scope of the study as per following:-

Geographical Scope: Sanglil Kolhapur Districts.

Temporal ScopeFor the purpose of data collection and study, mainly the duration of 2021-
2025 (i.e. 4 years) will be considered.

Topical Scope:A Study on Impact of Green Marketing Strategies Adopted by Dairy
Industries in Sangli and Kolhapur Districts

Analytical scopédiulfillment of objectives.

Functional scopédeaningful suggestions for improvement in Green Marketing Strategies of

dairy industry in the sample area.

7. HYPOTHESIS OF THE STUDY

Hypothesis 1: The growth of dairy industries in the Samgli Kolhapur districts is
influenced bydopting green marketing strategies.

Ho: The growth of dairy industries in the Sangli and Kolhapur districts is not influenced by
adopting green marketing strategies.

H1: The growth of dairy industries in the Sangli and Kolhapur districts is influenced by adopting

green marketing strategies.

State Factors influencing Dairy Industry Unit to adopt green marketing on the scale of following
points (Please )

Strongly Agree (SA), Agree (A), Not Agree (NA), Disagree (D), Strongly Disagree (SD)

Sr.

N Statement SA A |N D SD
o

22 1 20| 10 | 5 3

1 | Protecting environment is our responsibility

Environmental laws, rules and regulations have lead| 20 | 22 12 4 2

Companies to develop eco-friendly products.

|| 2024-2025




o i s v i

Majority of our competitors are involved in green| 18 | 16 14 | 8 4

marketing

. . o 16 | 18 | 12 | 10 4
4 | Green marketing gives competitive advantage

: o 20 20| 14 | 4 2
5 To satisfy our customers green marketing is important

16|18 | 12 | 10 4
6 | Good demand for green product is noticed in recent past

20 22 | 12 | 4 2

7 | Consumers are satisfied after purchasing green products

18|16 | 14 | 8 4
8 | Green products and services reduce cost in long run

1 1 12 | 1 4
9 | Eco-friendly products are beneficial for consumers. 618 0

0 Governmental pressure has led to development of | 20 | 22 12 4 2

sustainable products

Ho: Proportion ofactors influenceid equal to population proportion.
H1: Proportion ofactors influenceid greater than population proportion.

For calculation of P*

P7= MI+ I/ Number of Responses
P*=186+192 /600(10*60)
P7=0.63

Here, Proportion of influenced consumers (P") = 0.63
Population proportion (P) = 0.5
Ho. P'=0.5

V/s
H,. P >05

Then, above hypothesis can be tested by using ‘Single sample test’ for proportion based on

normal distribution
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Test Statistic:

As H; is right-sided in the given hypothesis, applying right tailed test for determining the
rejection region at 5 Percentage level which comes to as under, using normal curve area table;
R:\z\>1.645
The observed value of z is 6.5 which come in the rejection region since R: \ z \ > 1.645
and thus, Hy is rejected in favor of H;. Accordingly, Researcher narrated that the given figures

confirm the hypothesis P'>P.

Hypothesis 2: There is a significant impacgreen marketing strategies on the buying
behavior of dairy product consumers.
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HO: There is no significant impact of green marketing strategies on the buying behavior of dairy
product consumers.
H1: There is a significant impact of green marketing strategies on the buying behavior of dairy

product consumers.
Table Showing Factors influencing to purchase green milk products

State agreement or disagreement with each of the statements on a five point scale

as given below:

SA = strongly agree, A = agree, N = Neutral, D = disagree, SD = disagree

ﬁ; Statements SA|/A| N |D|SD
232 180 110 60 18
1 Awareness of green durable products
o . . s 218 192 112 | 55| 23
2 Shielding environment is our responsibility
) 240 180120 |60 | 08
3 Green products are expensive
, . . 232 168108 72 | 10
4 Purchasing green durables will protect our environment
. _ 238 162108 60 | 12
5 Green products are available easily
6 The dealers persuade customers to purchase green 230 156120 72 | 08
products
. Price of green product is the first thing I look into before 240 162108 84 | 08
taking decision to purchase it.
g Before buying green products I compare its price with 230 180120 84 | 10
traditional products.
232 180108 78 | 12
9 Dealers play important role in purchase of green products
10 I use green products because my friends and colleagues 222 192108 72 | 10
use the same.
||  |[Promotion of green product helps in purchasing green 244 180120 60 |08
products
B I seek the help of retail staff to explain me information 240 168108 72 (06
regarding its contents and benefits of the green product.
13 T use green products because I want to protect my family 242 162108 |60 (08
members from serious ailments.
Tuse green products because I want to avoid my family 230 (180102 84 06
14
members from harmful product.
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Ho: Proportion ofactors influenceid equal to population proportion.
H4: Proportion ofactors influenceid greater than population proportion.

For calculation of P

P7= MI+ I/ Number of Responses
P~=3270+2442 /8400 (14*600)
P7=0.68

Here, Proportion of influenced consumers (P") = 0.68
Population proportion (P) = 0.5
Ho.P'=0.5

Vs
H.P >05

Then, above hypothesis can be tested by using ‘Single sample test’ for proportion based on
normal distribution

Test Statistic:




NS v AN
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8400

33.33

As H; is right-sided in the given hypothesis, applying right tailed test for determining the

rejection region at 5 Percentage level which comes to as under, using normal curve area table;

R:\z\>1.645

The observed value of z is 33.33 which come in the rejection region since R: \ z \ > 1.645

and thus, Hy is rejected in favor of H;. Accordingly, Researcher narrated that the given figures

confirm the hypothesis P" > P.

SUMMARY OF MAJOR FINDINGS

It is found that majority of competitors are involved in green marketing

It is found that Consumers are satisfied after purchasing green products

It is found that Eco-friendly products are beneficial for consumers.

It is found that Manufacturing green product is regarded as noble

It is found that Promotion of green product helps in purchasing green products

It is found that majority of customers are aware of green durable products

It is found that majority of customers want to protect family members from serious

ailments.

SUGGESTIONS
It is suggested that Milk processing unit should focus on competitors green marketing
strategies to develop some unique strategy.

It is suggested that Milk processing unit organize some camp in rural area so that

customers are more aware about green product.
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3. It is suggested that Milk processing unit should more focus on promotional activities of

green product.

10. CONCLUSION:

It is concluded that majority of competitors are involved in green marketing,
Consumers are satisfied after purchasing green products, Promotion of green product helps in
purchasing green products, customers are aware of green durable products .

It is concluded that lots of factors which effect on buying capacity of customers to protect
their families from hazardous activities. It is also concluded that having positive impact of green

marketing strategies adopted by Milk Processing Unit.

11. LIMITATIONS OF RESEARCH
1. The present study is conducted in Sangli and Kolhapur districts parts of Maharashtra state

only; result and conclusion may not be the same in other districts of the same state.
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Abstract

Artificial Intelligence (Al) is revolutionizing the sugar industry by enhancing
various aspects like sugarcane cultivation and harvesting, processing andensuring
quality production, sustainability in business and policy contexts.The integration of
AT technologies, such as machine learning and computer vision, offers significant
improvements in crop management and operational efficiency and economic
sustainability
Al technology have ability to analyze vast amounts of data from weather patterns,
soil quality and disease incidence allows for the creation of predictive models that
optimize technology can be used mitigate risks associated with unpredictable
weather events, pest invasions, and disease outbreaks. Moreover, Al facilitates
early disease detection by identifying symptoms before they become visible to the
human eye, thus enabling timely interventions.

Al technology can be used to improve quality of sugar by monitoring production
process, detecting impurities through automatic visual inspection and optimizing
process parameter at every stage by proper automation

Al technology also supports decision-making in sugar mills by providing
predictive insights, which enhance operational efficiency and productivity. Al
technology helps Government for fixing FRP of cane minimum price of sugar.

Al APPLICATION IN SUGARCANE CULTIVATIONAND HARVESTING

Al applications in sugarcane cultivation are transforming traditional farming
practices by introducing precision agriculture techniques. Here are some key areas
where Al 1s making a significant impact.

1. Crop Monitoring and Managemenrf\I-powered satellite imagery is
used to monitor sugarcane fields. These technologies provide real-time
data on crop health, growth stages, and potential issues such as pest
infestations or nutrient deficiencies. Machine learning algorithms analyze

'y
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this data to offer actionable insights, helping farmers make informed
decisions about irrigation, fertilization, and pest control

2. Crop yield and analytic contreAl models predict optimal planting
and harvesting times by analyzing historical weather data, soil conditions,
and crop performance. This helps in maximizing yield and reducing
losses due to adverse weather conditions. Predictive analytics also assist
in forecasting market demand and prices, enabling farmers to plan their
production and sales strategies more effectively.

3. Disease Detection and Managememd systems can detect early signs
of diseases in sugarcane crops through image recognition and pattern
analysis. By identifying symptoms that are not visible to the naked eye,
Al enables early intervention, reducing the spread of diseases and
minimizing crop damage. This is particularly useful for managing
common sugarcane diseases like red rot and smut.

4. Automated Irrigation Systema\I-driven irrigation systems use
sensors to monitor soil moisture levels and weather forecasts to optimize
water usage. These systems ensure that crops receive the right amount of
water at the right time, improving water efficiency and reducing waste.
This is crucial in regions where water scarcity is a concern.

5. Precision Fertization—AlI helps in determining the precise amount and
type of fertilizers needed for different parts of the field. By analyzing soil
samples and crop requirements, Al ensures that nutrients are applied
efficiently, promoting healthy crop growth and reducing environmental
mmpact.

6. Supply Chain OptimizatioRAI optimizes the supply chain by
predicting demand, managing inventory, and scheduling transportation.
This reduces wastage, ensures timely delivery of produce, and enhances
overall efficiency in the sugarcane supply chain.

7. Sugar Factory Operationg.ccurate estimation of cane availability
helps sugar factories plan their operations efficiently. AI models analyze
data from satellite imagery, weather patterns, and historical crop
performance to predict the amount of sugarcane that will be harvested.
This enables factories to optimize their processing schedules, reduce
downtime, and ensure a steady supply of raw materiall.

8. Production Estimatesg\I-driven yield prediction models use machine
learning algorithms to forecast sugarcane production. These models
consider factors such as soil quality, weather conditions, and crop
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management practices. Accurate production estimates help in planning
the logistics of harvesting, transportation, and storage, ensuring that
resources are used efficiently

JImplementing these Al applications requires investment in technology and
training for farmers, but the benefits in terms of increased productivity,
sustainability, and profitability are substantial.

Al APPLICATION IN OPERTING SYSTEM AND QUALITY ASSURANCE

Al can significantly enhance the efficiency and productivity of sugar factories by
optimizing Standard Operating Procedures (SOPs) across various sections. Here’s
how Al can be useful.

1. Data Integration and AnalysiAl systems can integrate data from
various sources such as sensors, historical records, and real-time
monitoring systems. By analyzing this data, Al can identify patterns and
inefficiencies in current SOPs, suggesting improvements that enhance
productivity and reduce costs.

2. Predictive Maintenanegal-driven predictive maintenance helps in
identifying potential equipment failures before they occur. By analyzing
data from machinery, Al can predict when maintenance is needed,
preventing unexpected breakdowns and reducing downtime. This ensures
that all sections of the factory operate smoothly and efficiently.

3. Sugar cane quality prediction} &n analyses data like climatic
conduction ,soil conduction and satellite imagery to predict the quality of
sugar cane before harvesting and allowing better crop management and
optimal harvesting time

4. Process OptimizatieAl can optimize processes by continuously
monitoring and adjusting parameters to maintain optimal conditions. For
example, in the milling section, Al can adjust the speed and pressure to
maximize sugar extraction while minimizing energy use. This leads to
higher yields and lower production costs.

Al can also analyses data from entire production process like
clarification, evaporation and crystallization to identify area of
improvement and optimizes refinery process for quality of sugar
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5. Quality ControlAl systems can enhance quality control by using
machine learning algorithms to detect anomalies in the production
process. By identifying deviations from the standard quality parameters,
Al ensures that the final product meets the required standards, reducing
waste and rework. Al can monitor continuous process parameter like
temperature,. pressure and vacuum and allow intermediate adjustments to
maintain quality of sugar

6. Visual inspectiom] powered computer vision system can be analyze
sugar sample to identify defect and impurities that might missed by
human inspection providing more through quality assurance

7. Traceability;Al can track each batch from raw material to finish product
and allowing for better quality control and identifications of potential
issue within the production chain .

8. Energy ManagementAl optimizes energy use by monitoring
consumption patterns and adjusting operations to reduce energy waste.
For instance, Al can schedule high-energy-consuming processes during
off-peak hours when energy costs are lower, leading to significant cost
savings.

9. Training and Skill DevelopmenAl can be used to develop training
programs for factory workers, ensuring they are well-versed in the latest
SOPs and best practices. By providing personalized training based on
individual performance data, Al helps in enhancing the skills of the
workforce, leading to better productivity.

10.Regulatory ComplianceAl helps in ensuring compliance with
regulatory standards by continuously monitoring processes and
generating reports. This reduces the risk of non-compliance and
associated penalties, ensuring smooth operations.

11.RealTime DecisioMaking—AlI provides real-time insights and
recommendations, enabling managers to make informed decisions
quickly. This agility helps in addressing issues promptly and maintaining
optimal production levels.

12.Cost ReductiorBy optimizing processes, reducing downtime,
improving quality control, and managing energy use, Al significantly
reduces the overall cost of production. These savings can be reinvested in
further improving factory operations and achieving better productivity.
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By Implementing Al in sugar factories it will be easier to achieve the long-term
benefits in terms of efficiency, and increased productivity which in turn contribute
to a more sustainable and profitable industry.

Al APPLICATION IN SUGAR POLICY MAKAR

1. Government Decisions on Sugar Consumptioowvernments rely on
accurate data to make decisions about sugar consumption and policy-
making. Al provides reliable estimates of sugarcane production, which
helps in setting quotas, determining subsidies, and planning for public
distribution systems. This ensures that there is enough sugar to meet
domestic demand without causing shortages or surpluses.

1. Import/Export Planning-Al helps in forecasting the surplus or deficit
of sugarcane production, which is critical for making import/export
decisions. By predicting the amount of sugarcane available, governments
and industry stakeholders can plan for international trade, ensuring that
the country meets its export commitments and imports only when
necessary.

2. Ethanol Bénding Program (EBR)The Ethanol Blending Program
aims to blend ethanol with petrol to reduce carbon emissions and
dependence on fossil fuels. Accurate estimation of cane availability is
vital for this program, as it determines the amount of sugarcane that can
be diverted for ethanol production. Al models help in balancing the needs
of sugar production and ethanol blending, ensuring that both sectors are
adequately supplied.

3. Production planning for raw and white sugdrtechnology predict
international price of white and raw sugar and according surplus cane is
diverted

4. Taxation and Revenue PlannirGovernments use production
estimates to plan taxation and revenue collection. Accurate data on
sugarcane production helps in setting appropriate tax rates and ensuring
that the industry contributes fairly to the economy. Al-driven predictions
provide a reliable basis for these financial decisions

5. FRP ofcane and market price of sugah¢IFair and Remunerative
piece of sugar cane is minimum price that sugar mill can pay to farmers
within 15 day. The FRP is based on production cost ,recovery rate and

|| 2024-2025




i s e e /] ML)

market price of sugar Al technology can provide data more precisely to
determine above.

6. Sustainability and Enviremental ImpactAI contributes to
sustainable farming practices by optimizing resource use and reducing
environmental impact. Accurate predictions of cane availability help in
planning crop rotations, managing soil health, and reducing the use of
chemical inputs. This promotes sustainable agriculture and helps in
meeting environmental regulations

By leveraging Al, the sugar industry can make more informed decisions, improve
operational efficiency, and contribute to economic growth.

Conclusion

In conclusion, the integration of Artificial Intelligence in the sugar industry
marks a transformative step towards achieving sustainability and enhancing
productivity. By leveraging Al technologies, the industry can optimize resource
use, improve crop yields, and ensure consistent product quality. The adoption of Al
in the sugar industry is not just a technological upgrade; it is a strategic move
towards a sustainable and economically robust global presence. The feature of Al
in sugar industry looks very bright.

However Al cannot be the sole solution to all problem that sugar industry is
facing, the biggest challenges is adaptation and implication. We believed = with
proper planning, awareness, education and execution Al has power to transform
Indian sugar industry and make it more competitive in the global market.




i s e e /] ML)
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ABSTRACT

India is the largest sugar producing country in the world and ethanol blending with petrol the
latest trends in sugar industries. Robust growth in the sugar and ethanol industry paved way
for green energy solution for restricting environmental deterioration. More than 750 sugar
industries and 1000 distilleries are involved in sugar and ethanol production to meet E20
ethanol program in India to be successful in 2025. In latest trend, possibilities of Artificial
intelligence in ethanol industry is very essential to improve the fermentation and distillation
efficiencies and supply chain management. In this article details study have been made to
introduce Artificial intelligence in all possible ways to explore the industry growth to
international standards. Artificial intelligence has already been food and beverage industries
to provide good recipes to attract the consumers. Especially in ethanol industry, Artificial
intelligence definitely improve the fermentation process optimization, quality control,
environmental management, energy management, supply chain management, data analysis,
and reporting etc. Various factors have been studied to introduce Artificial intelligence in
ethanol industry in near future.

INTRODUCTION
Indian ethanol industry is currently playing crucial role in protecting environmental

degradation by introducing green energy with petrol which avoids global warming. In India,
National biofuel Policy 2018 introduced 10 % ethanol blending target in 2022 and 20% target
in 2030. Government of India has introduced Interest subvention scheme to support the sugar
industries for new ethanol industry would encash 6% interest for 5 years. More than 200- 300
new sugar industries are upcoming with new ethanol plant and ethanol production have been
improved. Ethanol blending rate in 2013 was in 1.3% increased to 10% in 2022. Further
National Biofuel policy 2018 have been amended and ethanol blending target has been
advanced to 20% by 2025. For this government has relaxed the sugar diversion for ethanol
production by permitting B -heavy, sugarcane juice, sugar syrup and raw sugar can be used as
feedstock for ethanol production. Since the sugarcane cultivation is facing shortage of
sugarcane cultivation, grain alcohol has been introduced and more than 450 new grain
ethanol units are upcoming to meet the ethanol requirement for ethanol blending program. To
meet 20% ethanol blending more than 1000 crore liters of ethanol to be supplied for ethanol
programme. In 2023, more than 650 crore liters of ethanol has been produced and supplied it
to Oil Marketing companies and 10% target have been achieved in November 2022. Later
20% ethanol blending has been introduced by government of India and the program under
operation at national level. To meet this requirement more than 450 ethanol plants are
upcoming and commercial production has been started one by one.

Artificial Intelligence approach in Ethanol industries:

Ethanol fuel production from biomass is a complex process known challenges in the area of
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handling, optimizing and future forecasting. The existence of modelling techniques like
artificial intelligence is therefore, necessary in the design, handling and optimization of bio-
ethanol production.

How is Al used in fermentation?
Al cane be used to monitor and control the temperature and humidity levels during

fermentation, ensuring that the process is an energy-efficient as possible. Additionally, Al
can be used to predict the optimal use of raw materials, reducing waste and ensuring that
resources are used efficiently

Current trends and future prospects:
One of the primary applications of Artificial intelligence (Al) in fermentation science is the

optimization of fermentation processes. Traditionally, the fermentation process has been
monitored and controlled by skilled technicians who rely on their experience and intuition to
make adjustments. However, Al can now be used to analyze vast amounts of data generated
during the fermentation process. Such as temperature, pH and nutrient levels to identify
patterns and correlations that can be used to optimize the process. By using machine learning
algorithms. Al can predict the optimal conditions for fermentation, allowing for better control
of the process and resulting in higher quality products. Artificial Intelligence (Al) is making
an impact in fermentation for the development of new strains of yeast. Yeast plays a vital role
in the fermentation by synthesizing alcohol and the selection of the right strain can
significantly affect the final products taste, texture and nutritional value. Al used to analyze
the genetic information of yeast cells and predict their behavior during fermentation. Al can
help to minimize the resources requirements by optimizing the fermentation process. Al can
also predict the optimal use of raw materials reducing unfermentable sugars etc. The potential
benefit of Al in fermentation are not limited to the production of ethanol. The application of
artificial intelligence in ethanol fermentation is an existing and rapidly evolving field with the
potential to revolutionary in the bio-ethanol industry.

Artificial Intelligence (Al) in Molasses and Grain based ethanol industry:
The introduction of Al in the molasses and grain-based ethanol industry has brought about
significant advancements in various areas. There are some key applications.

1. Process optimization: Artificial intelligence algorithms can analyze process data to
optimize fermentation and distillation processes, improving ethanol yield and quality

2. Predictive maintenance: Al can predict equipment failures and schedule maintenance,
reducing downtime and increasing efficiency.

3. Quality control: Al powered sensors and cameras can monitor the quality of molasses
and grain feedstocks and ethanol in real time, ensuing consistent product quality.

4. Supply Chain Management: Al can optimize the supply chain, from raw material
procurement to product distribution, enhancing overall operational efficiency.

5. Energy Management: Al systems can monitor and manage energy usage, optimizing
energy consumption and reducing costs.
6. Environmental monitoring: Al tools can monitor and manage environmental impact,
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aiding in compliance with regulations and sustainable practices.
7. Data Analysis and Reporting: Al systems can analyze large volumes of data to
provide insights for better decision making and compliance reporting.
These applications highlight how Al is revolutionizing the molasses and grain based ethanol
industry by increasing efficiency, reducing costs, and enhancing product quality (Fig 1).

Fig -1 Major Al techniques adopted in Process control

Major Al techniques [17].
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Designing on Artificial Intelligence (Al) systems for Data Analysis in distillery industry:
1. Define ObjectivesClearly define what you want the Artificial intelligence (Al) to
achieve. This could include improving plant efficiency, maximizing ethanol yield,
reducing energy consumption or enhancing product quality.
2. Data collection and integration:
[1 Gather data from various sources within the plant, such as fermentation
parameters, distillation parameters, energy usage and quality control metrics.
[0 Ensure integration of data from different systems (e.g. Sensors, control
systems, ERPO systems)
3. Data Preparation:
[1 Cleanse and preprocess the data remove inconsistencies or outlines.

] Normalize the data to ensure uniformity in measurement units and scales.
4. Choose Al models
[1 Select appropriate machine learning algorithms based on the objective
common choices include regression models for prediction, for process
optimization and neural networks for complex pattern recognition.
[0 Consider advanced techniques like deep learning for more complex analysis if
the data volume and complexity justify it.
5. Training the Al models:
[1 Use historical plant data to train the model.
[1 Ensure a diverse dataset that covers different operational conditions and
scenarios.
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6. Model validation and testing
[1 Validate the model using a separate dataset to test its accuracy and reliability.

| Perform continuous testing to ensure the model remains accurate overtime.

7. Deployment:
[] Integrate the Al model with the plant’s control systems for real time analysis and
decision making.
[] Ensure that the Al systems can integrate with existing hardware and software
Infrastructure.

8. Monitoring and Maintenance
[ Continuously monitor the systems performance and make adjustments as
necessary.
[1 Update the Al model regularly with new data and insights.
9. Feedback loop:
[] Establish a feedback mechanism to learn from the AI’s performance and make
iterative improvements.
[1 Involve plant operators and engineers in the process for practical insights.
10.Compliance and Security:
[0 Ensure that the Al systems complies with industry regulations and standards.
[ Implement robust data security measures to protect sensitive information.

By following the above said steps we can design an Al system that enhances plant
performance in a ethanol plant leading to increase efficiency, reduced costs and improved
product quality (Fig 2).
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How Artificial Intelligence plays a significant role in distillery processes:

Artificial intelligence in the ethanol industry especially in advanced plants using a latest
technology plays a significant role in optimizing the fermentation processes through data
mining (Fig 3).
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1. Fermentation Process optimization:
a) Monitoring Fermentation Parameters: Al algorithms can continuously monitor

parameters like temperature, pH, sugar concentration and yeast activity.
b) Predictive Analysis: By Analyzing historical and real time data. Al can predict the
outcome of the fermentation process, such as the expected ethanol yield and quality.
c) Process control: Al can adjust fermentation conditions in real time to optimize the

process like controlling temperature or adding nutrients.

2. Distillation Process Efficiency:
a) Energy consumption optimization: Al can optimize the energy usage in the
distillation process, reducing operational costs.
b) Quality control: Through real time monitoring of the distillation process, Al
c) ensures the consistent quality of ethanol produced.
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3. Yield Maximization:
1. Al algorithms can predict and adjust the process parameters to maximize ethanol
yield from the available feedstock.
4. Predictive Maintenance
1. Equipment Health Monitoring: Al systems can predict when equipment might fail
or require maintenance, reducing downtime and improving overall efficiency
2. Anomaly detection: Al can detect anomalies in the fermentation and distillation
processes signaling potential issues before they became critical.

5. Integration with loT and advanced Sensors:
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1. Real time data collection: IoT devices and advanced sensors collect vast amounts
of data from the entire process.
2. Data Analysis and insights: Al analyze this data to provide achievable insights for
process improvements.
6. Supply Chain Optimization:
1. Raw material usage: Al can optimize the use of molasses or grains and other raw
materials considering variables like cost availability and quality.
2. Logistics: Al also plays a role in optimizing the logistics of the supply chain from
raw material procurement to product distribution.
7. Compliance and Reporting:
1. Regulatory compliance: Al systems can ensure that the plant operates within
environmental and safety regulations.
2. Automated Reporting: Al can automate the generation of reports for compliance
and performance monitoring.

8. Implementation of Latest Technologies:
1. Advanced Analytics: Techniques like machine learning and deep learning offer
more sophisticated analysis of complex dataset (Fig 4).
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2. Clouds computing and Edge Computing: These technologies allow for scalable
data processing and real time analytics.

Conclusion:
In this article, Artificial Intelligence, an effective modern technology requires to be

implemented in the distillery or ethanol industry to minimize the waste generation, downtime
and environmental complication and maximization of ethanol product yield to the required
level. Various ways have been analyzed and guidelines have been issued to design artificial

intelligence promoted models in distillery plant designing to supply chain management.

|| 2024-2025




i s e e /] ML)

Wastes to worth

“Preservation of banana browning by using waste onion peel extract.”
Dr. Gare S.S.
Assistant Professor, Department Of Microbiology, V.N.B.N.College Shirala., Dist .Sangli,

Maharashtra,India.

Miss : Sayali JaywarRawar.
Assistant Professor, Department Of Alcohol technology, R.C.S.T College Islampur.,Dist.

Sangli,Maharashtra,India

Introduction:

Onion peels are used as dietary fibre supplements (gelling and thickening agents) in
refined foods. These compounds increase the bulk of the food and help prevent constipation
by reducing gastrointestinal transit time It also binds to toxins in the food which helps to
protect the gut mucus membrane and thus reduces colon cancer risk. Furthermore, dietary
fibres bind to bile salts and decrease their re-absorption, thus helping to lower serum low-
density cholesterol levels. Dietary fibres and phytochemicals are gaining increased attention
because of their antioxidant, anti-carcinogenic, and other health-benefiting properties. The
onion industry produces waste that amount to approximately 15% of the total production.
Since onion (Allium cepal..) wastes (residues, surplus, and cull onion) are not suitable for
fodder or landfill disposal due to the rapid growth of phytopathogens, e.g. Sclerotium
cepivorum(white rot). Processing and stabilizing onion wastes could solve the problem of its
disposal and getting stabilized onion by-products as natural anti-oxidant food ingredients
showed that brown skin and top-bottom could be potentially used as a functional ingredient
rich in dietary fibre, mainly in the insoluble fraction, and in total phenolics and flavonoids,
with high antioxidant activity. Moreover, brown skin contained a high concentration of
quercetin aglycone and calcium, and the top-bottom had a high concentration of minerals.
Outer scales could be used as a source of flavonols, with good antioxidant activity and
content of dietary fibre. Onion wastes adequately processed and stabilized could be useful in
the food industry as functional ingredients to be added to processed foods. Onion extracts
could be used as natural food ingredients for the prevention of browning caused by the
enzyme polyphenol oxidase.

While a banana at the beginning of the ripening process might become sweeter and

turn yellow, it will eventually over-ripen by producing too much of its own ethylene. High
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amounts of ethylene cause the yellow pigments in bananas to decay into those characteristic
brown spots in a process called enzymatic browning.

We tried waste onion peel extract at home for the prevention of the browning of
bananas. This project is undertaken to prevent the spoilage of bananas by natural and home
waste onion extract.

Objectives:
[0 Collection of waste onion peels and extraction of onion extract.
[0 Collection of fresh bananas from the market.
[1 Applying fresh waste onion peel extract on bananas
[1 Applying processed waste onion peel extract on bananas.
Materials and Methods:
Collection and preparation of onion peel extract:

100 gm of waste onion peels were taken in a 250 ml capacity beaker and a 10 ml
amount of water was added to these onion peels. The content of the beaker was crushed into
juice. This mixture was kept in a fine cloth to squeeze onion extract. 50 ml of this extract was

collected in a clean glass beaker.

Application of extract:

Three fresh and yellow ripen bananas were taken in two separate containers. One
banana was kept in the container as a control while another banana was applied with a small
amount of extract and kept in another container. Both bananas were examined for color

change 24 hrs time intervals.

Application of processed onion peel extract:
The extracted onion feel peel extract was heated at 100°C for 10 minutes. The

processed extract was applied to the banana that was kept in a third container.
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Brown Banana [Spoiled Banana]

S . T N

Onion Peel Extract

Results and discussions:
The banana kept in the first container started to brown after 3 days. The container

second containing the banana started to brown after 5 days. The processed extract applied
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banana remained as it is after 7 days. The processed extract was most effective for inhibiting
the browning of the banana.
Conclusions:

All three experimental bananas started browning. The fresh extract delayed the
banana browning effect. The most effective anti-browning effect was achieved by processed
onion peel extract. We conclude that processed onion extract was showing a markedly anti-

browning effect on a banana.
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Abstract:

Human urine is rich in valuable plant nutrients and when separately collected, it can be
substituted for fertilisers. Organically grown agriculture products are gaining popularity
worldwide, satisfying consumers with safer and trusted foods. However, organic agriculture
practices provide farmers an alternative, environmentally friendly, sustainable agriculture.
Besides, organic crops contain fewer nitrates, nitrites, pesticides, and trace elements than
conventional crops. Even though organic systems generally have 20% lower yield than
conventionally produced crops. Therefore, ongoing research looks forward to different organic
sources that are plentiful and available at a little-to-no cost. “Human urine” is one of them, and
has been gaining popularity as a raw material for organic cultivation. In this study, the pH of
the collected urine sample was set at 8.5. This pH was most effective for decreasing the odor
of the urine sample without losing nutrients. This deodorised urine sample was passed through
the dryer and held for 10 min. Then water in the urine was evaporated. The condensed water
was used to clean toilets or wash hands.

Introduction:

Despite significantly higher fertilizer prices across the globe throughout 2021, global
nitrogen fertilizer demand appears to be set to increase in 2022.!" Nitrogen supplies continue
to be tight with various supply issues, but the price of nutrients could begin to fall in the second
half of the year as supply returns. Global nitrogen fertiliser consumption amounted to some
108 million metric tons in 2019."”! China was the largest consumer of nitrogen fertiliser that
year, with more than 24 million metric tons. It was followed by India and the United States,
with 19.1 and 11.7 million metric tons, respectively. !

The food we eat today is not farmed sustainably. Most fertilisers are either made by

transforming nitrogen in the air into ammonia. "' This single nitrogen fertilizer takes 2% of

the world’s energy and depends heavily on fossil fuels, or by mining finite resources,
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A solution to this problem could be much closer than people realise. ' Most of the
nutrients we consume in food are passed into our urine because our bodies already have enough.
b1 But instead of being recaptured, these nutrients are flushed, diluted, and sent to wastewater
treatment plants where they’re scrubbed out, leaving effluents that can be safely released into
the environment. [

The most nutrient-rich part of wastewater is human urine, which is less than 1% of the
total volume but contains 80% nitrogen and 50% phosphorus. " This project aims to recycle
this urine into valuable and sustainable farmland fertilizer. ™ The urine is mostly water, farmers
would have to spread 15,000kg of it just to fertilise a hectare of land." If there was a way to
remove the water and extract just the nutrients, farmers would only need to apply 400kg of it
for the same effect. So we undertake this project. '

Objectives:
[J Collection of urine samples from public urinals.
[J Deodorize urine by changing the pH.
[0 Drying of deodorised urine.

Material and Methods:

Collectionof urine samples:

The public urine sample was collected in a one-litre capacity plastic bottle. This urine
bottle was brought into the laboratory.
Deodorisatin of urine:

The ammonical odor of the collected public urine is minimised by changing the pH to
alkaline. A 0.1% calcium or magnesium hydroxide solution was added to the urine sample.
These alkalising agents made the urine alkaline.

Dryingof deodorisedirine:

This alkaline urine sample was dried in the laboratory using a simple drying procedure.
Any water in the urine evaporates, leaving only nutrients. The evaporated water is condensed
and can be reused to flush toilets or wash hands.

Resultsanddiscussion:

The pH of the collected urine sample was set at 8.5. This pH was most effective for

decreasing the odor of the urine sample without losing nutrients. This deodorised urine sample

was passed through the dryer and held for 10 min. Then water in the urine was evaporated. The

condensed water was used to clean toilets or wash hands.
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Introduction:

Bio cultures can be used as supplements to chemical fertilizers; they are comparatively
inexpensive and renewable sources of plant nutrients. Bioculture is selecting strains of
microorganisms that are beneficial to the growth of plants. These microorganisms are cultured in
the laboratory, mixed with suitable carrier materials, and then applied to the fields. They
maintain soil health and minimize pollution of the environment by lowering the use of chemicals
(Tripti et al., 2012). Bio cultures are used to treat seeds, plantlets, and grown plants. The
popularity of bio-culture cultures is due to their eco-friendly, non-hazardous, and non-toxic
nature. The living microorganism colonizes the rhizosphere or colonizes the interior of the plant,
they promote growth by increasing the availability of nutrients and help in the breakdown of
inorganic substances in an organic form, increasing the supply of growth stimulus to the seeds of
crops, plant surfaces and even in the soil can help in greater productivity.

The role of microorganisms in converting insoluble forms of nutrients into soluble forms
is well known. After nitrogen, phosphorus is second in terms of importance for growth in plants.
Phosphorous is 0.2% of the dry weight in plants. Phosphorus is obtained by the plant as
phosphate anions. Phosphate-solubilizing bacteria possess the capability to convert phosphorus
from insoluble to soluble form (Keneni et al, 2010). Phosphatic fertilizer when applied to the
soil it has seen that only a small amount is utilized by the plants. In India, it has been estimated
that about 98% of the soil has some amount of deficit in phosphorus. Chemical fertilizers having
phosphorus have a disadvantage, inorganic phosphates when applied to the soil are immobilized
and thus not available to the plant (Karpagam and Nagalakshmi, 2014). PSBs or Phosphate
solubilizing bacteria help in converting phosphorus into soluble forms by acidification by

organic acids, and chelating oxo acids from sugars. They also produce enzymes like phosphatase

enzymes that help in further degradation. Inoculation of PSBs in soil or near the rhizosphere of
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This method is natural and effective for the production of nitrogen-containing fertiliser.
We can conclude that urine from public urinals is used to make solid nitrogen fertiliser. This
method of solid nitrogen fertiliser is cost-effective. We can store this natural solid nitrogen

fertiliser for a long time, which is a significant storage limitation of liquid urine storage.
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the plants has been shown to promote the growth of plants as a stimulatory effect. Plant roots can
take up different forms of phosphorus like H2PO*, and HPO®, this take-up normally depends
upon the soil pH, temperature, moisture content, and other nutrients or minerals present in the
soil (Rajsekaran et a/2012).

This research is aimed at the development of efficient phosphate -solubilizing bacteria

from local soil samples. We tried phosphate-solubilizing bio culture for plant growth in pots.

Objectives:
Collection of soil samples from different regions.
Enrichment of soil samples

Isolation of phosphate-solubilizing bacteria

O o o od

Development of bioculture

[ Application of bio culture for plant growth in pots
Materials and Methods
Collection of soil samplé$ve soil samples were collected from various soil samples and soil
samples were brought to the laboratory by sterile polythene bags.
Enrichment of soibample:Five soil samples were inoculated in a selective and sterile
Pikovskaya’s broth medium containing 1 glucose, 10 g; Cas(POs)z, 5 g; (NH4)2SOs4, 0.5 g;
NaCl, 0.2 g; MgSO4-7H;0, 0.1 g; KCI, 0.2 g; yeast extract, 0.5 g; MnSO4-H,0, 0.002 g; and
FeSO4-7H,0, 0.002 g. All soil-added flasks were kept at room temperature for 72 hrs. The
number of phosphate-solubilizing bacteria was increased in both called enrichment.
Isolation of Phosphate solubilizing bacteHath enriched soil sample was separately
streaked on a KB medium. All streaked plates were incubated at room temperature for 72 hrs.
The incubated plates were examined for the development of a clear zone around the colony.
Development of bio cultur&he maximum clear zone showing colonies was selected for the
development of phosphate-solubilizing bio culture. All potential phosphate-solubilizing bacteria
were brought together. Such mixed bio culture was applied to plants for growth.
Pot experimentSuch bio culture was mixed with silica powder as a carrier. Carrier-applied bio
cultures were mixed directly into the soil of the pot plant. The height of the plants grown in pots
was measured and the effect of developed bio culture was studied.
Results and discussioh:total of 10 phosphate-solubilizing bacteria were isolated from five

soil samples. Out of 10 phosphate-solubilizing bacteria, 3 phosphate-solubilizing bacteria were

showing a maximum zone of inhibition on a KB agar medium. The results of phosphate
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solubilizing isolates were represented in table no.1. The highest clear zone was observed for
isolate SG3 and the lowest clear zone was observed for isolate SG7. The clear zone in mm for
the rest of the other isolates was in between the clear zone of isolate SG3 and SG7. The isolates
SG1, SG2, and SG3 were selected for further study. These three isolates were separately grown
in a broth medium and then mixed with a carrier. Such a mixture was applied to plants grown in

pots. This mixture increased plant growth when compared with the control.

Table no.1 Zone diameter of isolates on medium

Sr. | Isolates | Zone diameter in mm
No.

1 SG1 07
2 SG2 08
3 SG3 09
4 SG4 04
5 SGS5 03
6 SG6 02
7 SG7 01
8 SGS8 02
9 SG9 03
10 | SG10 02

Conclusions:

The bio cultures are environmentally friendly and alternative to chemical fertilizers. The
drastic shift in pH of the medium on the acidic side shows the production of organic acid and
enzymes by the microorganisms. This can be helpful for the solubilization of the phosphate
provided in the medium.

Field trial output of the PSB bio culture shows marked differences in soil fertility and

increased plant height of pot-grown plants.
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ABSTRACT

Shrijee-J&F biogasoffers CSTR (Continuous stirred tank reactor) based semi dry
fermentation process for conversion of feedstock’s with high dry matter to biogas. The
technology has been in use since last 15 years and close to 100 biogas plants is operation
using the technology mainly in Europe.Organic solid feedstock’s such as paddy straw, cane
trash m, press mud, poultry litter, bagasse ,napier grass have a dry matter between 20 % to
85%. CSTR semi dry fermentation process can be use used for feedstock with up to 35% dry
matter without addition of water.

CSTR semi dry fermentation process requires 50% size of digesters in comparison of other
technologies,system also requires lower operating costs and there is very minimal or no liquid
slurry generated in the biogas plants. Thisarticle discusses about the potential forconversion
of sugarcane industry basedfeedstock’s such as press mud ,Cane trash/leaves, bagasse to
biogas using CSTR based semi dry fermentation process. It is estimated that close to 441,000
tonnes/year of CBG can be alone generated in India using press mud as a feedstock for biogas
generation.

1.CSTR SEMI-DRY FERMENTATION PROCESS

There are various types of anaerobic digestion technologies which are used for digestion of
various organic feedstocks. Choosing the right technology for a specific substrate isvery
important for the successful operation of a biogas plants. J & F Biogas has developed CSTR
based semi dry fermentation process which is specifically suited for organic waste with high
Dry matter. The process can handle organic waste up to 30-35% DM without additional water
for dilution. Special mixing system was developed for handling high viscosity inside the
digester and for handling feedstock with high dry matter..

In the context of sugarcane industry, press mud has30%DM(Dry matter) andbagasse has
50% DM respectively which can be digested using CSTR Semi dry fermentation process.

Organic substrate and their Dry Matter (DM)

Feedstock DM%
1 | Cow dung 15%
2 | Press mud (sugar industry) 30%
3 | Baggase(sugar industry) 50%
4 | Poultry litter 20-30%
5 | Paddy straw 85%
6 | Food waste 15-20%
7 | Napier Grass 20%
8 | Maize Silage 30%
9 | Cane trash (sugar industry) 85%
Table 1:

|| 2024-2025




i s e e /] ML)

2PRESS MUD

Filter cake, commonly known as press mud, is the suspended impurities separated during the
process of cane juice clarification by the sulphitation process. Press mud traditionally is used
as manure through the biocompost process by spraying spent wash on press mud. Sugar mills
that are not attached to distilleries, sell the press mud to the sugarcane growers at
concessional rates. For every 100 tons of sugarcane crushed, about 3.5 to 4 tons of press mud
cake are generated as a by-product. It is a soft, spongy, amorphous and dark brown material,
containing sugar, fiber and coagulated colloids, including cane wax, albuminoids, inorganic
salts and soil particles. It consists of 70-73% water and 0.9 -1.5% sugars, organic matter,
nitrogen, phosphorus, potassium, calcium, sulphur, coagulated colloids and other materials in
varying amounts.

In the context of the sugar industry, press mud is one of the byproducts where the potential is
not completely realized. Press mud is rich in organic matter, and the macro and micro
nutrients are a good substrate for production of biogas through an aerobic fermentation.

3.CSTR SEMI DRY FERMENTATION TECHNOLOGY FOR CONVERTING PRESS
MUD TO BIOGAS

Press mud has close to 70-75% moisture, 25-30 % dry matter and 75-80 % organic dry
matter. With SEMI DRY Fermentation process press mud with 30% DM can be digested
without adding any water. Press mud with 30 % DM when fed in to the digesters decomposes
to close to 20% DM inside the digester. The 20% DM inside the digester is mixed with high
viscosity mixing system for a reaching a uniform mass. Proprietary mixers are used for
mixing of high viscosity substrates in the digesters.

The digestate generated post digestion has close to 20 %DM (Dry matter) and 80% moisture.
The digestate generated is in form a thick sludge which can be further dried and can sold as
high value organic manure. There is no liquid slurry generated using CSTR based semi Dry
fermentation process. The liquid slurry handling process is very minimal.

Picture 1: Substrat@hick sludgewith 16 % Dry mattepost digestion
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Picture 3: Feedstock storage yard model$toring press mud for 6 months during off
season
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4COMPARISON OF CSTR SEMI DRY FERMENTATION AND OTHER
TECHNOLOGIES

The table below compares some of the key parameters for a 100 tons/day capacity press mud
to biogas plant using CSTR semi dry fermentation process and other technologies such as wet
fermentation based process

Parameters CSTR SemiDry Other technologies
fermentation
Size of digester (m3) 3500 m3 7000 to 10,000 m3

Amount of water/slurry 0 1:1 ratio
required for presmud with
30% solids and 70%

moisture

Dry matter % (digestion Up to 35% 10-12%

capacity)

Co-digestion with Greater flexibility with co- Difficult to co-digest feedstocks

Multi feedstocks digestion with other with higher dry matter . More
feedstocks such as water will be required for dilution

baggase,poultry litter etc

ST T L e G EE T Not required . Digestate will Required for solid and liquid

Isolid liquid separator have 18% Dry matter generated (additional investment)

Liquid effluent/slurry Digestate will have 18 % dry 40 m3/day liquid slurry generated

generated post digestion matter no liquid generated post recirculation as well

Operation and maintenanc Low Medium

Liquid digestate storage Not required Required to store liquid slurry

infrastructure
(tanks/lagoons)

Table 2: Technology comparison
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5.BIOCNG POTENTIAL FROM PRESS MUD IN INDIA

The table here summarizes the total CBG generation potential from Press mud in India.

Sl.no. Input parameter Metric Value
1 Amount of cane crushed/year Million tonnes 300
2 Filter cake % on cane crushed % 3.50%
3 Annual Filter cake generated Million tonnes 10.5
4 Potential to produce CBG Tonnes 4,41,000

Table3: CBG potential

Domestic production of CBG from press mud generated at sugar mills will save close to USD
270 Million worth of Forex savings per year on natural gas imports.

6.BIOGAS FROM BAGGASE

Baggase is another substrate which can be potentially used for biogas generation. Biogas
yield tests were conducted based on batch type fermentation process. Bagasse has dry matter
of 50 %, and Volatile solids are 90 % of dry matter. The biogas yield of baggase using
batch type process was 207 m3 of biogas per ton of fresh matter. Per ton VS(volatile solids)
was about 460 m3 of Biogas. In a continuousfermentation process the gas yield will increase
by 10 to 15 %.The estimated yield in a commercial plant will be about 227 m3 per tonne of
bagasse. The biogas yield from bagasse is two times the yield of press mud however the cost
of baggase and its alternate applications needs to factored for arriving at suitable application
of baggase.

CSTR Semi Dry fermentation will be very much suitable for bagasse digestion. Bagasse has
dry matter of about 50%. It is observed that viscosity in the digesters increases significantly
during digestion of bagasse, a very strong and high viscosity mixing system is required for
bagasse digestion.

7.BIOGAS PURIFICATION AND BOTTLING

Biogas generated through the fermentation process can be subsequently upgraded to bio-
CNG/CBG (compressed biogas) .Upgraded biogas (CH4>95%) of natural gas quality can be
used as a replacement for CNG(Compressed natural gas) and liquefied petroleum gas (LPG)
in various domestic and industrial applications. Press mud ,cane trash and baggase based
biogas plants would thus eventually generate additional revenues for sugar mills. Government
of India is actively encouraging sugar mills to use press mud for bio-methane generation to
meet the rising petroleum fuels and natural gas demand in India.
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Picture 4: Biogas purificatiosystenfor CO2 removal

10.CONCLUSION

Sugarcane as a crop is very unique which is used for producing various primary and
secondary products.Sugar has been the main product with commercial value for quite a long
time. Over a period of time several by products have evolved such as alcohol, power
generation from baggase , ethanol , CO2 production , organic manure via composting among
other products. Press mud along with baggase have a huge potential for CBG generation from
the sugar industry. CBG produced from press mud along with biomanure generated has an
enormous potential to add additional revenues stream to sugar industry as whole. CSTR Semi
Dry fermentation process will be one of the best suited technology for handling press mud,
cane trash and baggase with lower operating costs, minimal water requirement and
higheroverall efficiency in the digestion process. In addition to sugarcane industry
feedstocks, other organic feedstocks such as paddy straw, poultry litter and Napier grass are
suitable for CSTR based semi dry fermentation process.
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