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ABSTRACT

Bioethanol can be used as a second generation agdahiofuels. Currently it is mainly produced fratarch but
bioethanol production from starch leads to compmtitfor food, land and price. Therefore, ligno-cédisic
agricultural residues are potentially used for be@nol production to solve such challenges. Inpghesent work
acid pretreated tamarind kernel powder is used akgao-cellulosic biomass for bioethanol productiolsing
marine yeast. Greater osmosis tolerance, greataxcisph chemical productivity and production of inthied
enzymes are the unique characteristics of marirastyever terrestrial strains. Hence, marine yeasise great
potential to be applied in various industries. Téfere, the marine strain of saccharomyces ceresigés isolated
from marine water and was used for bioethanol patien and the bioethanol yield was optimized usimg full
factorial design methodology. The amount of Bioettgield on day 2 was found to be 2.3g/l and titeraction
effects were also studied using Minitab 17 software
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INTRODUCTION

The depletion of oil reserves which supplies cotieeral fuels has created an increasing demand lfernative
fuels to sustain the requirement of the world’sggeMore importantly, the carbon dioxide emittedrfr burning
conventional fossil fuels affects adversely towatte climate change. Bioethanol is found as an mapb
alternative to conventional fuels posing many atvges over the conventional fuels. Maize, sugareaetapioca
starch are the most commonly used raw materialshfobioethanol production.In 2004, nearly 32 miilitons of
maize that was produced was used for bioethanaluygt@dn, amongwhich accounts to about 12% of thed toaize
cultivation and is expected to increase in the riedade by several foldslowever this poses a challenge for
developing countries like India where the food &rdige sugarcane, maize are not available in extes®nvert
them to fuel. This requires a need for other aftBmes as raw material. Lignocellulosic wastes egras one of the
alternative substrates for bioethanol production.

Tamarindusindicuss a widely grown tree in tropical regions likedla and is a seed kernel could be used as a
lignocellulosic material needed for the fermentatwocess. Nearly 2,30,000 tonnes of fruits argdsied annually
and contains 55% pulp , 33.9 % seed, 11.1 % shdllfiares. In India about 20,000 tonnes of Tamarind Kernel
Powder (TKP) is producédThe TKP comprises of 73.68 % of carbohydratestgims (14.38%), ash (3.28%) and
moisture (8.67%f$. Xyloglucan is the major polysaccharide found liee tamarind seeds. Transforming of the
lignocellulosic biomass into bioethanol requirescrobial fermentation of the sugars and other caybaites
present. The lignocellulosic biomass is in the foofma matrix which has to be broken down to reletse
carbohydrates, so that it is available for the femtation process. Energy consumption and in tuencist of
production of bioethanol is crucially dependent thie pretreatment method. There are various preteyat
available such as with acid pretreatment, ioniaitigpretreatment, steam explosion, basic treatrmedtammonia
fibre explosion. By using these pretreatment methibds possible to breakdown the matrix and inseethe
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fermentable carbohydrates, hence increase the gfdbibethanol. Saccharomyces cerevisiae has urigptare of
producing ethanol by fermentation of wide rangerafucing sugars. It has been reported that thenmastirain
produced 17.31 % higher bioethanol yield over tri@ and fresh water strafhs

The goal of our work is to investigate the yield ibethanol using marine strain of Saccharomycesvisiae
isolated from sea water and carry out the fermamtgprocess with TKP as the raw material. Also weuls
investigate the interactions between various patemsethat are said to affect the fermentation B®cby
implementing the concept of design of experiments.

EXPERIMENTAL SECTION

Yeast culture

Sea water samples were collected from Mangaloreaast, India at different locations. The sampléected were
serially diluted in BSCP solution(Buffered Sodiurhlaride-peptone solution) in order of 1and Sabouraud
Chloramphenicol Agar(SCA) medium was used for smation of yeast. Sterile media were allowed thdgy
after pouring it into the petri dishes. The seyiailuted sample in quantity of one milliliter waspetted out
intoPetri dishes and was uniformly distributedhi plate first by rotating it in clockwise and tHaranti-clockwise
direction and then spread with the help of a “k8d. Further the plates were incubated alC2@ 2%Cin an
inverted position. After 7 days of incubation th@anies were observed on the plates. The obsemieties were
sent for species identification by carrying out teeaking of the isolated colonies. After the speddentification
the yeast colony obtained was further enriched stedile yeast malt broth media for its further tsearry out the
fermentation.

Tamarind kernel powder
Tamarind kernel powder used was obtained from Skagnka Mill, Theni, Tamil Nadu, India.

Hydrolysis of Tamarind kernel powder

Tamarind kernel powder containing cellulose, hefhiteses and polysugars, was used as a substratéhdo
bioethanol production after pretreatment. The TKd3 wre-hydrolyzed by using 0.3N sulphuric acid. phetreated
TKP was assimilated at different concentrations the inoculum based on the experimental desigengin Table
1.

After the acid pretreatment the mixture was cemgéid at 10000rpm and the supernatant obtained sex for
carrying out fermentation. The pH of the hydrolgsabtained was adjusted using 0.5N sulphuric &ydising gas
chromatography the percentage of ethanol in thratil was estimated in periodic intervals.

Table1: Full factorial experimental design for bioethanol production

Trial no. | pH| Amount of substrate(% by weight) Amoéwohinoculum(ml) | Bioethanol produced(g/|) Yieldtained (%)
1 3 10 25 1.2 1.939394
2 3 10 100 1.6 2.585859
3 3 14 25 1.3 1.386386
4 3 14 100 1.8 1.919611
5 7 10 25 2.3 3.717172
6 7 10 100 1.6 2.585859
7 7 14 25 1.2 1.279741
8 7 14 100 1.8 1.919611

Deter mination of Ethanol

Perkin Elmer Clarus 680 gas chromatography comtgiZiB-624 column along with nitrogen as carrier gas
used to estimate the ethanol. The temperatureeofi¢ection port, injection port and oven was’25@20C and
240C, respectively. 200 micro liters of liquid samplems taken for analysis and was injected into the g
chromatography headspace. A standard ethanol st made and was used to determine the concentmattion
ethanol and was reported in percentage.

RESULTSAND DISCUSSION
The colonies obtained on Sabouraud Chlorampherigalr (SCA) medium were further checked for species
identification using VITEK 2 systems version 06.0ding YST card. It was found that the isolated msegvas

Saccharomyces cerevisiagth 98% probability. The colonies of the isolat8dccharomyces cerevis@e SCA
plate were obtained as shown in Figure 1.
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Figure 1: I solated Saccharomyces Cer evisiae colonies on SCA Petri plate

The gas chromatography analysis of all the 8 trials done every day in a 5 day’s period. It wasibthat the 5
trial produced the maximum amount of bioethanol agnall the trials on ¥ day of fermentation. To analyze the
effect of the selected parameters on the yieldthi effect plots and the interaction effect pletye created using
Minitab software. From the main effects plot for piHcan be clearly concluded that the bioethanaldpction
increased with the increase in pH. From the mdieces plot as shown in Figure 2 for the amountulfsérate it can
be clearly concluded that the bioethanol productienreased with the increase in amount of substFaten the
main effects plot for amount of inoculum it candiearly concluded that the bioethanol producticcréased with
the increase in amount of inoculum. From the irdiéoa effect plots as shown in Figure 3-5 of theeéhfactors it
can be concluded that the interaction effect of amof substrate-amount of inoculum on the bioeth@noduction
is maximum among the selected parameters. The aféént plots and the interaction effect plots aneven in
figure 2-5.
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Figure2:Main effect of pH,amount of substrate and amount of Inoculum on bioethanal production
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Figure 3:Interaction effect of pH and amount of inoculum on bioethanal production

10 14

Amt of substrate(Bz% )

N
—

PH(A)
3
7

Figure 4:Interaction effect of pH and amount of substrate on bioethanol production
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Figure5:Interaction effect of amount of inoculum and amount of substrate on bioethanol production
CONCLUSION

Tamarind kernel powder serves as a promising lighalosic substrate for bioethanol production doéts$ large
carbohydrate content.By seeing the main effect @l@ffect of pH on bioethanol yield it can alsodmncluded that
the isolated marine strain Baccharomyces Cerevisigas more resistant to pH variation.Among the sdicte
parameters the amount of substrate and amountoefiimm together has a significant impact on thesthianol
yield.The maximum bioethanol which could be produbty considering the factors pH,amount of substeate
amount of inoculum was found to be 2.3g/l.
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