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Introduction
To promote the country 's  fue l  grade ethanol  producing d ist i l ler ies .  The Indian

government has approved the manufactur ing and procurement of  ethanol  f rom

sugarcane-based raw mater ia ls  such as C & B heavy molasses ,  sugarcane ju ice

/ sugar / sugar syrup ,  surp lus r ice wi th Food Corporat ion of  India (FCI) ,  and

maize .A l though most  d ist i l ler ies are fami l iar  wi th ethanol  product ion f rom C

molasses ,  changes in  process substrate ,  such as B molasses and sugarsyrup

substrate ,  necess i tate the opt imizat ion of  fermentat ion media as wel l  as

microbia l  contaminat ion contro l  s t rategies .

Several  sc ient i f ic  studies in  the microbio logical  f ie ld have been cr i t ica l  for  the

evolut ion of  the ethanol  industry  in  India ,  inc luding the improvement and

development of  new fermentat ion processes ,  the se lect ion of  commercia l

industr ia l  yeast  st ra ins ,  better  contro l  of  bacter ia l  contaminants ,  and the

improvement of  chemical  and microbio logical  contro l  at  d ist i l ler ies .

Bacter ia l  in fect ions are one of  the most  s igni f icant  contr ibutors to poor

fermentat ion .  Infect ions prevent  yeast  f rom ferment ing sugar into ethanol .

Annual ly ,  ethanol  p lants might  spend a lot  of  money on products that  are used

to prevent  the spread of  infect ion .  Fur thermore ,  expendi tures in  research on

f i rs t-generat ion ethanol  have encouraged certa in corporat ions to part ic ipate in

the product ion of  ethanol  f rom sugarcane ju ice/syrup and B heavy molasses .

The industry  is  being confronted wi th new sc ient i f ic  and technological

boundar ies in  order  to improve the fermentat ion process for  ethanol  product ion

in India .
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Jakraya Sugar distillery Case:

In  a l l ,  150 KLPD The ethanol  p lant  at  Jakraya dist i l lery  in  So lapur ,  Maharashtra ,

was facing contaminat ion d i f f icu l t ies dur ing ethanol  product ion .  Despi te the use

of  enzyme-based ant ibacter ia l  so lut ions ,  i t  was establ ished that  they had a

ser ious problem with a bacter ia l  infect ion  that  was impact ing the p lant 's

funct ion ing and dai ly  ethanol  product ion .  Jakraya dist i l ler ies d i f fer  in  terms of

fermentat ion procedure and B-heavy molasses must  make up.  Jakraya Dist i l lery

buys molasses f rom dist i l ler ies connected to sugar factor ies and usual ly

ferments B-heavy musts of  molasses d i luted wi th water  due to the i r  large

factory capaci ty  and thei r  own B-heavy molasses f rom sugar factor ies .

When B heavy molasses arr ived at  the i r  company 's  operat ions i t  was stored for

several  weeks ,  and ethanol  fermentat ions could take p lace 9 to 10 months of  the

year .  Un l ike C molasses ,  B  molasses must  be stored in  a storage tank ,  and a

strategy must  be developed to avoid loss due to microbia l  contaminat ion .

Furthermore ,  due to the summer season,  the industry  faces bacter ia l

contaminat ion d i f f icu l t ies throughout the month of  March to June.

A long wi th bacter ia l  contaminat ion issues ,  i t  a lso has dif f icul t ies with alcohol

recovery ,  process ,  and molasses medium opt imizat ion due to raw mater ia l

f luctuat ions ,  and stuck fermentat ion due to low pH  in  the fermentat ion process .   
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Problem statement

Biokrushi team  solves the Microbial contamination and Alcohol
recovery  problem for ethanol plant

The bacter ia l  contaminat ion problems began in February 2023 ,  when the

ethanol  factory began operat ions and used B-heavy molasses for  the

fermentat ion process .  By t reat ing 500 m3 of  B-heavy molasses feed each day ,

th is  fac i l i ty  may produce up to 1300 m3/day of  fermented wash.  Based on the

dist i l lery  management 's  request ,  the B iokrushi  team v is i ted the i r  p lant  to moni tor

the overal l  manufactur ing process and ident i fy  the root  causes .  The object ives

for  resolv ing the problem have been set  based on p lant  moni tor ing.
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  Old fermeters

  



  Old fermeters

  



  New fermenters

  



  Number of Fermneters

  



  3 NOS

  



  3 NOS

  



  5 NOS

  



  Fermenter volume (m3)

  



  350

  



  400

  



  600

  



  Working Capacity  (m3)

  



  275

  



  296

  



  496

  

Fermenter Cleaning 
In  fed-batch fermentat ions ,  each tank is  f i l led ,  managed,  and c leaned

separate ly  f rom the other  wi th the help of  raw water ,  c lean water  fo l lowed by

steam. The steam is  appl ied to the fermenter  for  a hal f  hour  and the water  has

been drained f rom the bottom of  the fermenter .  I t  was observed that  the

process of  c leaning the fermenter  was very ef f ic ient  as no contaminat ion has

been observed in the fermenter  run with the uncontaminated B-heavy

molasses
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Process Overview

Fermentation Process
The overal l  factory contains a total  of  E leven fermenters ,  out  of  which f ive

fermenters were newly insta l led .whi le  the remain ing s ix  fermenters inc lude three

fermenters wi th a work ing capaci ty  of  275m3 and the remain ing three wi th 295

m3 capaci ty .

Process monitoring , challenges  and Objectives

Al l  of  the fermenters in  the factory exper ience bacter ia l  contaminat ion issues as a

resul t  of  contaminated B-heavy molasses f rom the Jakraya factory .  They received

an average recovery of  250-260 L  per  MT of  B-heavy molasses .

The factory receives an average ethanol  recovery of  295-300 L  per  MT of  B-heavy

molasses  f rom the other  sugar ref inery in  newly insta l led fermenters .  When

consider ing the qual i ty  of  molasses ,  we d iscovered that  th is  recovery is  re lat ive ly

poor .
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Contamination of Bacteria in B-heavy Molasses from Jakraya factory 
The pr imary bacter ia l  communit ies were represented by Gram-posi t ive rods and a l i t t le
amount of  Gram-posi t ive cocci ,  according to the microscopic examinat ion of
prefermenter  (PF) and fermenter  samples .  Despi te the fact  that  Gram-posi t ive bacter ia
are the most  common cause of  bacter ia l  contaminat ion ,  a case of  severe loss in
fermentat ion y ie ld was documented.  Because of  the contaminat ion ,  the in i t ia l  bacter ia l
count  in  the PF was d iscovered to be h igher  than the yeast  ce l l  count .
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Chemical composition of B-heavy Molasses from the Jakraya factory 
Al l  of  the other  cr i ter ia ,  such as TRS ,  FS ,  and UFS ,  were found to be acceptable ,  however
the TVA concentrat ion of  molasses was d iscovered to be ext remely h igh ,  as 9600 ppm.

Microscopic  and Chemical Observations of B-Molasses



Contamination of Bacteria in B-heavy Molasses from other sugar factory
Gram-posi t ive rod shape bacter ia  were found in very modest  quant i t ies in  the PF and
fermenter  samples

Chemical composition of B-heavy Molasses from the other sugar factory
Al l  of  the other  cr i ter ia ,  such as TRS ,  FS ,  and UFS ,  were found to be sat is factory .
Molasses '  TVA content  was measured to be 3000 ppm

Jakraya B-heavy Molasses 
Bacter ia l  contaminat ion in  fermentat ion caused by contaminated B-heavy molasses
f rom the Jakraya factory
A h igh TVA content  in  the molasses resul ts  in  a very h igh in i t ia l  VA in  the fermentat ion
envi ronment ,  which stresses the yeast  and inhibi ts  i t .  Th is  a lso prov ides more
opportuni t ies for  bacter ia to grow in the media .
Increased bacter ia l  contaminat ion and TVA reduce the ethanol  output  per  tonne of
molasses ,  which is  250-260 l i t res per  tonne of  molasses.

1 .

2 .

3 .

Other sugar factory B-heavy Molasses
Poor alcohol  recovery per  metr ic  tonne of  B molasses  (  Molasses purchases f rom the
other  outs ide sugar factory )
Despi te the fact  that  the molasses qual i ty  was good,  the p lant  management
attempted to increase the molasses in  the fermentat ion media in  order  to obtain
more a lcohol  per  fermeter .  They obtained more ethanol  each fermenter  by doing so ,
but  the overal l  a lcohol  recovery was reduced to 295-300 L i ter  per  MT of  molasses .

1 .

2 .

Problem findings and challenges



Commercial challenges
Because the ex ist ing cost  of  ant ibacter ia l  products was shown to be excess ive ,
management was pr imar i ly  concerned wi th minimiz ing the cost  of  these i tems whi le
maximiz ing alcohol  recovery .

1 .
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The B iokrushi  team has proposed the fo l lowing product  to contro l  bacter ia l
contaminat ion based on process monitor ing ,  microscopic and chemical  examinat ions
of fermentat ion and molasses samples .



  Name of the Product

  



  Product benefits

  



  Application area

  

1



  Promol
  



  High protease 

  



  Fermenter

  

2



  Promol plus
  



  Blend of Enzymes

  



  PF
  

3



  Energy RetreatPlus
  



  Blend of Enzymes with broad

  spectrum activity 
  



  PF and Fermenter

  

Nutr ient
Molasses factor  (molasses to water  d i lut ion rat io)
Change in Molasses feeding rate

Along wi th the products ment ioned above ,  we have suggested a few process
improvements such as

1 .
2 .
3 .

To obtain precise f indings ,  two separate t r ia ls  were carr ied out  in  two di f ferent
fermenter  s i zes . In  tota l ,  f ive test  fermenters were run ,  and thei r  f ind ings were compared
to f ive contro l  fermenters in  two independent t r ia ls .

Sr no Trial no



  Fermenter set up
  



  B-Molasses 

  
  Objective

  

1 Trial 1



  Old fermentation

setup
  



  Molasses from Jakraya

  factory
  

  To control bacterial
  contamination and to get more

alcohol recovery 
  

2 Trial 2



  New fermentation set

  up
  



  Molasses purchased

  from Other sugar
factory

  

  To optimize the
  process parameter to get more

recovery of alcohol per ton of
molasses
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Propose solutions

Biokrushi Cost effective, efficient enzyme based antibacterial booster
and process optimization Solutions 
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Results:

To  control Contamination in fermentation of B-Heavy molasses from the Jakraya factory
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Graph 1  shows that  the f inal  a lcohol  percentage in the test(molasses factor  of  0.30)
increased by around an average of  0 .55%v/v when compared to the contro l(molasses
factor  of  0.34).  Th is  increase in  a lcohol  is  due to low molasses factor  and low TVA
format ion ,  as reduct ion in  TVA format ion has been observed in tests  i .e  1000 ppm.
Graph 2 shows that  the f inal  RS% is  less than 1% in  a l l  test  resul ts ,  which is  due to
more convers ion of  RS into a lcohol ,  as the increase in  a lcohol% has been observed in
al l  test  resul ts  when compared to contro l .
Graph 3 resul ts  show that  when compared to the contro l ,  both FE% and alcohol
recovery increase in  the test  resul ts .The FE% and alcohol  recovery have both
increased by around 10-1 1% and 37-39 L  per  tonne of  B-heavy molasses respect ive ly ,
The rate of  fermentat ion in  the PF and Fermenter  was found to be faster  in  both
processes ,  and the retent ion t ime was reduced by 2 to 3 hours .
The stuck fermentat ion problem in the factory is  a lso so lved as a resul t  of
improvements in  the fermentat ion process such as molasses feeding rate ,  correct
nutr ient  del ivery ,  and ef fect ive bacter ia l  contaminat ion contro l  s t rategy.  

The above resul ts  c lear ly  demonstrated the ef fect iveness of  the product  at  the i r
recommended doses ,  as wel l  as the process change parameters recommended by the
biokrushi  team to the factory .

TR IAL- 1
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Results:

To optimize the process for ethanol fermentation for B molasses from the other sugar
factory
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Graph 1  shows that  the f inal  a lcohol  percentage in the test(molasses factor  of  0.36)
increased by around 0 .25%v/v when compared to the contro l(molasses factor  of
0.39).  Th is  increase in  a lcohol  is  due to the low molasses factor  and low TVA
format ion ,  as less TVA format ion has been observed in tests  at  300-350 ppm.
Graph 2 shows that  the f inal  RS% is  decreased by an average of  0 .20% in  a l l  test
resul ts ,  which is  due to more convers ion of  RS into a lcohol ,  as the increase in
alcohol% has been observed in a l l  test  resul ts  when compared to the contro l .
Graph 3 resul ts  show that  when compared to the contro l ,  both FE% and alcohol
recovery increase in  the test  resul ts .  The FE% and alcohol  recovery have both
increased by around 7-8% and 25-30 L  per  tonne of  B-heavy molasses respect ive ly ,
The rate of  fermentat ion in  the PF and Fermenter  was found to be faster  in  both
processes ,  and the retent ion t ime was reduced by 2 to 3 hours .
The stuck fermentat ion problem in the factory is  a lso so lved as a resul t  of
improvements in  the fermentat ion process such as molasses feeding rate ,  correct
nutr ient  del ivery ,  and ef fect ive bacter ia l  contaminat ion contro l  s t rategy.

 
The above resul ts  c lear ly  demonstrated the ef fect iveness of  the product  at  the i r
recommended doses ,  as wel l  as the process change parameters recommended by the
biokrushi  team to the factory .

TR IAL-2



Bacterial Contamination Control Trial-1

Benefits of the Test product Promol, Promol plus and Energy Retreat plus are observed when compared
to the Control .

Parameter TEST AVERAGE CONTROL AVERAGE

Fermenter Working Volume (lit) 296000 296000

Molasses in MT per fermenter 90.7 98.3

Alcohol % (AL) 9.01 8.46

Increase in Alcohol % (AL) compared to control 0.56 ---

Recovery/MTof B- heavy molasses (AL) 294.0 254

Extra alcohol in lit per MT of Molasses 39.4 ---

Extra alcohol in lit per fermenter   1645 ---

Price of extra alcohol (INR per lit) 60 ---

Price of extra alcohol (INR per fermenter ) 98745  

Price of alcohol from the save molasses

Molasses save per fermenter (MT) 7.56

Alcohol produced from the save molasses  (Liter) 2223

Price of  save alcohol (INR) per lit 60

Price of alcohol from the save molasses 133378

Profit earn calculations 

Price of extra alcohol (INR) per fermenter  98745

Price of alcohol from the save molasses 133378

Total price of Alcohol  232123

Price of Enzyme products per fermenter 18100

Profit earn per fermenter from the Product and Process change (INR) 214023

Total per day profit earn in lakhs (per day capacity of 1300000 lit wash) 9.4

Conclusion
Profit calculations 
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Process Optimization Trial-2

Benefits of the Test product Promol, Promol plus and Energy Retreat plus along with change in process
parameters are observed when compared to the Control .

Parameter TEST AVERAGE CONTROL AVERAGE

Fermenter Working Volume (lit) 496000 496000

Molasses in MT per fermenter 179.5 192.1

Alcohol % (AL) 11.40 11.14

Increase in Alcohol % (AL) compared to control 0.26 ---

Recovery/MTof B- heavy molasses (AL) 315.0 287.7

Extra alcohol in lit per MT of Molasses 27.4 ---

Extra alcohol in lit per fermenter   1289 ---

Price of extra alcohol (INR per lit) 60 ---

Price of extra alcohol (INR per fermenter ) 77376  

Price of alcohol from the save molasses

Molasses save per fermenter (MT) 12.60

Alcohol produced from the save molasses  (Liter) 3970

Price of  save alcohol (INR) per lit 60

Price of alcohol from the save molasses 238173

Profit earn calculations 

Price of extra alcohol (INR) per fermenter  77376

Price of alcohol from the save molasses 238173

Total price of Alcohol  315549

Price of Enzyme products per fermenter  14200

Profit earn  per fermenter from the Product and Process change (INR) 301349

Total per day profit earn  in lakhs (per day capacity of 1300000 lit wash) 7.9
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Conclusion
Profit calculations 


