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Rice straw and husk
Coconut shells 60 Wheat straw
Coconut fibre or husk Jowar stalk
Sugarcane bagasse/leaves Bajra straw
~
Jute and Mesta waste / L I Maize stalk and cobs
/
/ /

Cotton gin trash ‘ Other cereals stalk

Cotton seeds and waste * ' Gram waste

Other oilseeds waste

Tur shell and waste

Rape and Mustard waste Lentil shell and waste

Groundnut waste Other pulses — shell /waste
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Compound
Phenol

Ethanol

Glucose

Reference
Hoigne & Bader, 1983

0.37

Hoigne & Bader, 1983

0.45

Hoigne & Bader, 1983

O4 half-life (t,,):
In water — 20 min
In air — 2 days
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Pretreatment costs Omin 15 min 30 min 90 min
2 Transferred ozone dose, mgOs L™ 0 343 510 1135
Biomass (mg L™) 40,000 40,000 40,000 40,000
mgO3z per mg Biomass 0 0.0086 0.0128 0.0284
KgOs per Ton biomass 0 8.6 12.8 28.4
O3 production (kWxhr per kg Oz) 10 10 10 10
kWxhr 0 85.8 127.5 283.8
Energy, per Ton biomass
MJ 0 309 459 1,022
b Price energy, $/kWxhr 0 0.12 0.12 0.12
Cost of energy, $ per Ton biomass 0 10.3 13.1 33.4
¢ Cellulose to glucose conversion ratio (%) 12 31 34 42
4 Kg Glucose from 1 Ton biomass 60 155 170 210
¢ Kg Ethanol from 1 Ton biomass 24.5 63.2 69.4 85.7
Liter ethanol from 1 Ton biomass 31 80.1 87.8 108.5
Energy as ethanol (MJ/ton biomass) 734.4 1,897.2 2,080.8 2,570.4
Net energy balance (MJ/metric ton) 734 1,611 1,689 1,567
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Olive Mill Solid Waste
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70% OMW from 3-phase mil
10% wheat straw

10% chicken manure

10% olive pruning
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Ethanol produced (max.)

Pre- Additive
treatment

FA

None
(DW)

CellicCTec2 10g/L 135 25 g/L

. 67% 90% 16.6% (of theoretical)
Microwave

Accellerase 5 12 2
33% 80% 13.3%
Cellic CTec2 0.5 5.8 2.5
3.3% 39% 16.6%
ST Accellerase 0.5 2.5 2.2

3.3% 16.6% 15%

160(9/)) x 18.4 (%) x 0.51 (9/4) = 15 9/, teoretical EtOH : 18.4% w/w cellulose content in the OMSW; 160 g/L -
pretreated solid content in the enzymatic hydrolysis; 0.51 g/g — theoretical ethanol yield from glucose.
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1. Fruit 2. Honey

e Dates 3. Oil press waste water
e Spoiled chickpeas 4. Food industry molasses
5. Yogurt
e Fermented pomegranate 6. Floral nectars
juice 7. Wine pomace

e Fermented orange juice



Which yeast were found?

Source Name Identification* Source Name Identification*
Honey AS36 Zygosaccharomyeces bailii | Spoiled yogurt AS1 Pichia manshurica
H4S7K13
AS38 AS12 Saccharomyces
cerevisiae YC3
Fermented AS26 Z. bailii Olive press AS2 Metschnikowia sp.
pomegranate AS28 Z. bailii (98% idnt.) waste water AS4 XY103
juice AS27 Z. bailii relative (97% ASé6 Pichia sp. CBS 241
AS33 idnt.) AS13 Pichia sp. CBS 209
Z.bailii AS14
AS34 AS15 P. manshurica
Spoiled chickpea Clavispora lusitaniae Food industry Z. rouxii
AS25 AS5
beans waste molasses
Fermel.lt(_ad AS31 Aureobasidium pullulans AS10 Z. rouxii CBS732
orange juice R124
Date AS30 Metschnikowia Wine pomace AS11 S. cerevisiae KKP12
chrysoperlae
AS29 M. pulcherrima AS16 S. cerevisiae
AS32 AS17 S. cerevisiae YG3
AS35 Z. bailii AS18
Sage floral AS37 Z. bailii AS19 S. cerevisiae SAB
nectar
Solandra AS21 A. pullulans 196B1 AS20 C. lusitaniae
maxima floral Patented yeast AS7 S. cerevisiae N44
nectar AS22 strain**, AS8 S. cerevisiae N42

* |[dentity299% unless stated otherwise,




Sugar utilization assay

x

A|lC

Source Genus Yeast GC |G Source Genus Yeast |GC |G _
W yogurt Pichia ASH : 3 x - Metschmkowia AS30 :ne 8
saccharomyces | " 128 Senons el o
SR — Metschmkowra B e Metschnikowra N
Metschmkowia o : :" : 3 v Zygosaccharomyces | AS35 : z
pore il e L P Pl
Pictua _—" x : a Zygosaccharomyces | AS38 x \‘;
Pichia hEE :: W Co Saccharomyces AST1 : 3
- Pichia ASIS : ¥ Saccharomyces AS16 x \\;
Food industry waste 7 ASS Ae |V sasil a AS17 Ae |V
molasses YIOSRODARIONYORS An | W w An |V
) Zygosaccharomyces ASYO :: ¥ Saccharomyces AS18 : 3
e P il i R [
~ Aureobasidium — : ‘\;‘ ‘\; XV Clavispora AS20 : :
Salvia officinalis floral - o AS37 Ae |V Fermented 7 AS28 Ae |V
necter et o An |V pomegranate e An_ |V
Laboratory straine Saccharomyces d : 3 a e Zygosaccharomyces AS28 t ‘\;
Saccharomyces - :ﬁ L < Zygosaccharomyces | AS27 : z
:""" chickpea beans | Cravispora e L Zygosaccharomyces | As33 (A2 —1Y
Fermented orange juice Aureobasidium ASH :: z : vv: :v Zygosaccharomyces | AS34 : ;

GC- growth condition; Ae- aerobic; An- anaerobic; G- glucose; A- arabinose; X- xylose; C- cellobiose; B growth; E weak growth; . no growth. All
Isolates were kept at 30°C. All media contained 2% of specified sugar and 0.001%4YE (w/v). Isolates chosen for the next assays are denoted in brown font

siebns yuasayip ay) uo ymouib ajejos] "z'y aiqel



Maximal temperature assay

* The yeasts were incubated on YGM media at 28°C, 30°C, 35°C, 37°C
40°C, 439C and 46°C for 48 hours

Y east |dentification Solrce 28C 30C 35C 37C 40C 43C 46C
A, pullulans
Asz 196B1 5. maxima
A, pullulans nectar
As22 18681
AS31 | A. pulllansR124 | Femented
orange juice
AS30 | M. chrysoper!
"85 1 Date fruit
AS32 1 M. pulcherima | ..
AS38 Z.bafli MB508 Honey
- Femented
Z baili GK02
ASZE . pomegranate
(95% idnt.) juice
Pichia sp. CBS Olive prass
A313 209 wastewater

AST 5. coravisias N44
ASH 5. cerevisiae N42 straing

AS16 5. carevisias

W20 L eas
AS1H 5. carevisias
E Rad S ceravisiae Reference
ATCC yeast strains

5. rorevisias

24880
.-Emdgfnwﬂ-\, mwmmh




Tolerance to ethanol
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Figure 4.6: Yeast isolate tolerance to ethanol concentration of 69.13 g/L, depicted as the
percentage of relative growth from that of Ethanol Red. Isolates were incubated in 200uL 2% (w/v)
glucose YGM broth in for 48 hours aerobically. Wells contained 0-553 g/L ethanol, N=4. The red line
marks the value of Ethanol Red. AS31 is not shown because it did not grow at this ethanol
concentration



Percentage of relative growth in comparison to

Ethanol red

Tolerance to Acetic acid
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Figure 4.8: Isolate tolerance to acetic acid concentration of 6.25 g/L in the growth media,
depicted as the difference (percentage) between the values of relative growth of the tested strains and
the values of the relative growth of Ethanol Red. Isolates were incubated in 200uL 2% (w/v) glucose
YGM broth in for 48 hours aerobically. Wells contained 0-200 g/L acetic acid, N=4.The red line marks
the value of Ethanol Red (100%)
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Ethanol production

1 day 14 dayw

Ethanol (g/L)
= - [ ]

—

BAST EASI] SASZ? OASIE BANE] SASTH S Ethanel red SATOC2EHGD

Figure 4.10: Average =5.E. (N=3) ethanol produced from glucose media over different time
scales. lsolates were grown anasrobically in 2 mil Basal Sall broth containing 2.5% (wiv) glucosea.
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