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Glucose 6-phosphate

}
Fructose 1,6-bisphosphate

|
' }
|Dihydroxyacetone phosphate| «— (lyceraldehyde 3-phosphate

NADH
NAD"

| Glycerol 3-phosphate | Pyruvate
I\Pi l\ CO2
| Glycerol| Ethanol
be S S0



PRODUCTION Produced by yeast during alcoholic fermentation
Sodium bisulfite blocks blocks alcohol production and
large scale glycerol production

2-3 days Glucose
50% yield v
Fructose 1,6 bisPO4
Glyald 3 PO4 > DHAPO4
J DHAP
Pyruvate dehydrogenase
Glyald 3 PO4
,.. l
Acetaldehyde
ACETALD. i CH2-OH GLYCEROL
COMPLEX bisulfite ‘L
v [olocks CH-OH
Ethanol

Sodium sulfite +CO2 ---> Sod bisulfite

CL(Z-OH




Structure

OH

Application5' - HOQVOH
.

-medical come
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_Cheml Cal c llo ph: The molecular formula for glycerine is
C;H5(OH
-food mdustry & -
Production by yeast
= NaHSOs3 .
Saccharomices
a pH=7

cerevisiae
osmotolerant yeasts
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Production:
* Chemical
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e’ Saccharomices cerevisiae 4 J Dunaliella
» .‘*‘ i other yeasts % ) v) Green algae
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Saccharomyces
Cerevisiae

(veast)

*GRAS
*Flexible metabolism

*Schizosacchromyces pombe

'Easily genetically modifiable *Kluyveromices lactis

*Pichia-Hansenula
*Yarrowia lipolytica

*Simple growth media
*High ethanol content resistant

mbe g S0
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Protol® process
Connsteinand Luidecke (Germany, 1919)

m Anaerobic conditions
m Substrate=100g/L saccarose

W Inocule=1%v/v 2.
Time=2-3gg Saccharomices

T=30-35 °C cerevisiae

Conversion efficiency= 25% (glycerdl/amount of sugar consumed)

N)ﬁ;
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Grades of Glycerin

Stage 4
Tech Grade
Glycenn




Dunaliella

B massive accumulation of
-carotene
M hypersaline environments

e g S0
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Dunaliella

 growing phaseNaCl 1,5M
e storing phase: NaCl 4 M
* recovery: osmotic shock

pH=9-10
Substrate=NaCl, CO2, NO2, PO3
T=10-40 °C

UNICELLULAR VOLVOCALES

1-9 Chlamydomonas 5 Pseudagloé 10 Pedinomonas
1 Euchlamydomenas 6 Amphichloris 11 Mesostigma
=be Shew S Z Chlamydella 7 Pleiochloris 12 Lobomonas 15 Brachiomonas
3 Bicocca 8 C. braunii 13 Haematococcus 16 Carteria
4 Chlorogoniella 9 C. suboogama 14 Chlorogonium 17 Phacotus

21



Gly-Ethanol

Ethanol fermentation from glycerin is an
anaerobic fermentation. The process uses yeast
to convert glycerin into ethanol.

Reagents used-

e 20% glycerin

e 5g baker’s yeast

e Distilled water

e 20g Broken wheat

Gl I Ki Pt
HO/\/\OH ycero inase H-C-C-0O-H

e =} b

Fermentation using Yeast

Ethanol
Glycerin =

=lbe Shgn S0
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